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COMPANY NAME: ROY F WFSTON. INCJC/O: AAAP

ADDRESS: 14571 PLANT ROAD

CITY, STATE, Z2: ALPME, AL 3.014

IMPORTANT INSTRUCTIONS
FOR FUTURE PARTS ORDERING

THE FOLLOWING INFORMATION MUST BE
GIVEN WHENEVER PLACING AN ORDER

FOR REPLACEMENTPARTS

MODEL
NUMBER: E1G5610-2S-O1.30-1SOR3GF-192

SERIAL
NUMBER: 1294LL

to, NO ORDEILS WILL BE PROCESSED WITHOUT
THIS INFORMATION

EACH L&L FURNACE IS UNIQUE, AND
IDENTIFIED THROUGH THESE NUMBERS.

PLEASE KEEP THIS INFORMATION WHERE IT
WILL BE EASILY AVAILABLE.

The model number gives us pertinent information about
original drawings and electrical. Also all parts orders are
filed with the orlgi' al furnace file. While the serial numbers
are kept separatc -IL i used as a source to double check.
Also, changes mad%; inroughout the life of each furnace
are kept in that furnace file. This helps L&L keep an up
to date history on each furnace
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I OPERATING MANUAL I

CONTAIN7 IMPORTANT CAUTIONS AND INFORMATION SPECIFIC TO THIS

PARTICULAR FURNACE

REVISION P

(June 27, 1995)

MODEL NO.: FBG5610-F928-01-G310-480R3GF-194
SERIAL NUMBER: T294LL

CUSTOMER: Roy F. Weston, Inc.

PROPRIETARY NOTE: The information contained in this manual is proprietry information and is to be used only by
the customer. It is not to be distributed to anyone else without the express written permission of L&L Soccial Furnace Co..
Inc.

WHO SHOULD READ THESE INSTRUCTIONS: Anyone operating the furnace with the atmosphere system M11.,1S
read these instructions and be completely familiar with them. Operator training is available from the factory ind engineers
are available to answer questions. In addition, the person rcsiorsible for the facilities engineering in the customer's plant
and/or the safety director should read thesc and verify that the ENTIRE INSTALLATION is safe.

DO NOT HESITATE TO CALL LAL SPECIAL F`URNACE CO., INC. ABOUT ANY QUESTIONS THAT COME
UP. PHONE: 610-459-9216 FAX: 61(-459-3689

NOTE: All information in this manual is believed to be correct o.vgver. l.&I. welcomes any feedback frm the c
concerning correction,._p qjgg,•iMnia•djin, This will be inccrporated into a revised version and provided to the
customer.

) L&L SPECIAL FURNACE CO.,INC. Page I of 12



O P E R A T I N G A N U A L

Roy F. Weston, Inc. Revision: 0 MODEL NO: FBG5610.F928-01-G310-480R3GF-194

TABLE OF CONTENTS

CAUTIONS AND WARNINGS

GENERAL DESCRIPTION OF THE EQUIPMENT AND THEORY OF OPERATION

OPERATING PROCEDURES

PLANNED MAINTENANCE

SYSTEM SETTINGS AND REQUIRED UTILITIES

CAUTIONS AND WARNINGS

TEMPERATURE LIMITATIONS

* Maximum temperature of fimnace is 12001F .xt the high limit control no &reatcr than 25.F above furnace maximum
temperature.

MAXIMUM LOADING

MAXIMUIM, LOAD ON HEARTH: 3000 Pounds evenly Zoaded

GENERAL CAUTIONS

* Do not override any of the important safety systems. If there is a need to do this for any reason, consult with an L&L
Engineer before proceeding.

a Perform all maintenance tests on the specified schedule.

* Wear protective coverings (such as heat resistant gloves) to protect the operator from burns from the her furnace

* When loading with the portable ramp be sure to clamp the ramp to the furnace so that it can not move whil,: the
forklif is or. the ramp. Failure to do this could result in a seriou.'; injury from a forklift accident.

0
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GAS CAUTIONS

" Follow all local and national codes when hooking up the gas and electrical supplies. Be sure to install a drip leg in the
gas line hook up.

" Do not exceed the recommended gas operating pressutes. Failure to do so could cause a dangerous situation. If the gas
pressure is too low at the burner the resulting combustion will cause dangerous aldehydes as a product of combustion.
This cnm be detected by an acrid smell and a burning sentsation in the eyes. If the gas pressures at the burner are
adjusted according to the Eclipse insutuctions then all will be well.

" The furnace is set up for use with propane. It can be readiusted for use with gas. If this becomes necess'ary consult
with an L&L engineer.

" The gas burner has three ports for checking various pressures. iRemove the gas cocks after you have set all gas burner
pressures ,nd plug the port with threaded inserts. This way no one can inadverently open a gas cock and leak gas into
the room.

" DO NOT TURN OFF THE POWER TO THE FURNACE UNTIL IT IS BELOW 10O0F. The combustion blower
operates whenever the power is on. This will help keep the burners cool and result in longer burner life.

" When ,ervicing the inside of the furnace: Never close the door with a ma, in the furnace while doing maintenance of
the furnace unless strict and careful precautions are observed. All power should be disconnected. All gases should be
shut off and the furnace should be completely aw, continuously evacuated. USE THE LOCKOUT PROVISIONS ON
THE GAS VALVE AND ELEC'TICAL SYSTEM. The buddy system should be used to monitor the fact that the
worker inside the furnace is O.K. Emergency supply of breathing air should be on hand inside the furnace. A serious
asphyxiation hazard exists.

NOTE: this furnace has an emergency exit door. Once It is used it must be repacked with insulation.

GENERAL DESCRIPTION AND THEORY
OF OPERATION

GENERAL DESCRIPTION AIKD PURPOSE OF OVEN
This is a gas fired box furnace with complete gas safeties and digital control system. It is intended for burning, off certain
compounds at temperatures up to 1200"F.

ELECTRICAL SYSTEM
Read the "Sequence of Operations" along with the ladder vwiring diagram for a ccmplete understanding of how the electrical
systern operates.

GAS SY,*TEM
A complete gas train diagrun is provided detailing piping schematic.

CASE CONSTRUCTION
Welded I il6" case with strongly reinforced and intcgratcd base. There are external bracing members welded to the entire
case and base assembly. Leveling bolts and anchoruig hole:; are included. Lifting rings are included. The main seams are
continuously welded for an attractive appearance. The furnace case is designed to be transported. It can be picked up from
the side by a forklift or lifted from overhead by a cranc widh the supplied lifting hooks.

0
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USE OF THE FURNACE OUTSIDE: CONSIDERATIONS
The furnace iý designed to be used outside. All scams are continuously welded. There are drip shields to protect the door
seal from rain and the furnace mounted control panel. While in storage. however, it is recommended to put a tarp o- er the
top of the furnace to hclp protect it from the elements. In particular. try to protect the door seal. The insulation around the
door seal will want to absorb water. Whlen starting up the furnace after prolonged exposure to the elements it is
recommended to do a dry out cycle before using. Fire the furnace for 2 hours at 200°F and ramp to 50001' in 3 hours and
hold there for 2 hours.

PAINT
High temperature primer is painted on al! surfaces and finished with an enamel.

4" 23000F 10 LB DENSITY PYROBLOCK INSULATION
The sides, back, door and top surfaces are insulated with Thermal Ceramics PFroblock 23001F ceramic fiber modules. 4"
thick, 10 !b density. At 120001- the cold face temperature is 1640F. At 500°F the cold face temperature is 105,F. These
modules may shrink slhghtly with time and temperature. If cracks develop ( (more than a 1I/8") you will need to stuff the
cracks with a 2300'F grade ceramic fiber blanket.

CASTABLE BOTTOM INSULATION
The bottom is insulated with 2-1,2" of 2200*F lightweight castable refrac:ory backed up with 2-1:2 of 2300OF firebrick
backed up with I" of calcium silicate. At 12000F the cold face temperature is 206WF

VESTIBULE DESIGN
There is a ceramic fiber board vestibule that surrounds the door perimeter to minimize heat loss when the door is opened.

NO ASBESTOS
No asbestos or asbesto!; products wre used in manufacture.O HORIZONTAL DOOR WITH GASKETED DOOR SEAL
The door is a double pivotel horizontal door with thrust bearings for ease of operation. The double pivoting allows the
hotface to be kept from the operator. There are six large manual turndown clamps for tight sealing. Because of the
completely horizontal motion of the door as it is sealing there is no wear on the gaskets. There is a ladder on the door to
assist the operator in actuating, the top latches.

SAFETY MAN DOOR
There is a safety door for a man to exit in an emergency if the main door waw. ever closed while doing maintenance. This
features spring loaded latches. DO NOT USE THIS EXCEPT IN THE CASE OF AN EMERGENCY. The fiber modules
will need to be repaired after each use of this door.

CASTABLE FLAT HEARTH
Furnace includes a 2-.12" thick flat castable hearth. This is made in segmented pieces with expansion joints. You may want
to cover this with plates of steel for wear resistance. This way you would not have to repour the bottom castable to repair
the furnace.

PORTABLE RAMP
A portable metal ramp is provided to enable a forklifl to be driven into the fumaiae for loading purposes. This ha!; eyehook
clamps far attaching to the frnace while loading. BE SURE TO USE TI-IESE SO THAT THE RAMP DOES NOT MOVE
WHI4LE LOADING.

TEST PLATES AND PORTS
There are several test ports and special plates for testing included.

CNTROLSY5STEM
FLOOR MOUNTED REMOTE CONTROL PANEL AND FURNACE PANEL
Floor mounted NEMA 12 panel with hinged door and an Allen Bradley fused disconnect switch. Interior painted white. JIC. wire coding and wire ducts. Includes door pocket for wiring diagrams. there is a separate panel (NEMA 4) at the furnace
(outside the 10 foot explosion proof zone) which houses the high limit control, the flame safety module. and various other
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components necessary for operating the furnace. There are special plugs supplied for the various signal wire. high voltage
wires and low voltage wires.

GROUNDED COMMON TERMINAL ON CONTROL TRANSFORMER
Normally L&L grounds the common "X2" terminal of the control transformer per JIC code. All wirts from this terminal are
white, and are not fused.

MAIN TERMINAL STRIP
All control wires terminate in a common terminal strip in the control panel for easy trouble shooting.

WIRE MARKING
All wires are numbered at both ends with printed wire markers. All ungrounded ("hot") control wires are red, and grounded
common wires are white. Grounding wires are green. All terminal stips are marked.

INTERCONNECTION WIRING AND PIPING FOR GAS FURNACES
All intercormncction wiring is run inside of conduit. All interconnection wiring is run at the factory and completely tested
before being disconnected for shiprner.t. All piping includes unions for easy disassembly and reassembly of major
components.

COMPONENT MARKING
All electrical components. where possible, ire identified within the control cabinet and other terminal boxes with printed
labels. The identification numbers correspond to the electrical diagram. This aids in troubleshooting.

UGHTED ONIOFF SWITCH
Lighted NEMA 13 oil tight On/Off push button switch.

CONTROL VOLTAGE IS 120 VAC.Control transformer supplies 120 volts to controls.

FUSING
Full branch circuit fusing to JIC and NEC electrical codes.

DOOR SWITCH TURNS BURNER DOWN
Burner goes to low fire automatically when door is opened. Door switch is NEMA 13 oil tight.

POWER CONNECTION
Single point connection of main power to control panel.

CODES MEET NEC
All wiring meets the National Electrical Code.

PROGRAMMABLE UOC 5000 TEMPERATURE CONTROL
Honeywell UDC 5000 microprocessor based digital program control. There is one program with 10 soaks and 10 ramps.
Display includes English language programming information for easy set up. This is one of the easiest digital program
controls to operate. Accuracy is .05% ofscale (typically *l.0 0F). All PID tuning constants, maximum temperatu.e and scale
range are programmable. Five levels of data security. Deviation bargraph. High noise immunity. Numerous dedicated keys.
Two year warranty. This has been completely preconfigured at L&L except for the tuning. See the separate s.heet on L&L's
simple tining method to quickly tune the furnace. A configuration sheet is 4icluded with all parameters shown in ca.we you
ever have to reconfigure the control. L&L also maintains it record of this. See the separate Honeywell manual for more
information concerning this control. Note also that they have a technical support hotline for service and questions.

TUNING THE PID CONSTANTS IN THE TEMPERATURE CONTROL
P.I.D. constants (Proportional band, integral and derivative) allow the control to adjust for the particular-operating
charncteristxcs of your oven and load. This oven has a fairly simple feedback loop (response time from thermocouple to
power output) and will not require a great deal of effort to tune. See the enclosed sheet on tuning controls ((L&L
sheet:E.3.23. How to Tune Your Digital Conrroi) which offers some practical suggestions. Tuning becomes more critical if. overshoot is. an issue in which case you will want to tune the system with "critical dampening." An L&L technician can also
help out with suggestions and. trial tuning constants if you run into problems.
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OVERTEMPERATURE SYSTEM (UDC 2000)
Honeywell UDC 2000 digital hlgh limit control. Manual Reset. Includes back up mechanical contactors and separate
thermocouple. This has a maximum set point programmed into it. Press the Set Up key until you see SP in the bottom
display. Then you can change the set point with the up and down arrows. Then press the Set Up key again and you will see
the process variable displayed. See the separate configuration sheet which has been filled out for your control. This control
is located on t&e fiurnace mounted control panel. There is a remote reset button for this controi located on the remute control
pantl. This is an FM approved control.

TYPE K SEALED THERMOCOUPLES
Type K Chromel'Alumel sea'ed in an Inconel protection tube with cast aluminum head. Separate thermocouples are
supplied for the conrol and high limit control. CAUTION : Make sure that the thermocouple protrudes at least I to 2
inches into the furnace chamber. If not then the controls will sense a lo%% er temperature than is actually the case and
an overfiring could occur in the furnace. The thermocouples are mounted to the oven with a flange and a compression
fitting that allows them to have their length adjus:ed. Do not tighten this compression fitting until you are satisfied ,,ith
their position in the ,wen. There is a thermocouple jack panel for connection to the load thermocouples. load
thermocouples are to he provided by customer.

THERMOCOUPLE WIRING PRACTICE
All thermocouple lead wire is shielded from electrical noise and grounded to a common ground. Lead wires are carefully
run to avoid interference from power wiring.

ROSEMONT TRANSMITTERS
Various Rosemont transmitters are included for monitoring. There are ones for gas pressure, air pressure, air flow, gas flow.
control & high limit thermocouple and various load thermocouples

DR450T DIGITAL ROUND CHART RECORDER
Model DR 450T Honeywell Digiral Circular Chart Recorder with two digital displays (one of actual temperature reading)
and digiral keyboard programming. 0. I% of span accuracy (typically better than *I"'F). The recorder prints its own charts.
This allows complete configuradon of charts scale and speed. You can focus on a small segment of temperature or look at
the whole range and easily change back and forth without changing paper. No need for preprinted paper. 10" round chart.
Microprocessor based. Chart Speeds of 8 hours, 24 hours, 7 days or "x" hours from I to 744. Programmable in Degrees F or
C. Input filter included. See the separate Honeywell manual for more information concerning this control. Note also that
they have a technical support hotline for service and questions.

COMBUSTION SYSTIEM

LOCATION OF THE BURNER AND FLUE
There is one burner located at the top/middle/back ofthe furnace firing towards the front. The flue is at the topiright/front
and includes a damper and flange for mounting to the afterburner. The burner fires over the load.

EXCESS AIR BURNER AND GAS SYSTEM FOR GOOD UNIFORMITY
The furnace is heated with one Eclipse 14VTA 104 high velocity burner firing with excess air for uniformity. With this
system the gas line is controlled with an electric actuator/bunerfly valve combination and the air is controlled with a manual
butterfly valve. The excess air causes turbulence which promotes good uniformity even when the furnace is firing under the
radiant heat range (about 12007F.)

GAS TRAIN
The gas train includes a main manual shut off valve (with lock out), pressure regulator. pre and post regulator pressure
gauges and posr control valve pressure gauge all with shut off valves. two electro-hydraulic gas shut off valves (for
redundancy) which close quickly but open slowly to prevent a fast start up, gas pressure relief valve, a l•.low gas pressure
switch, a manual main gas line shut off valve (which doesn't affect the pilot system.), and a butterfly valve controlled by an
electric actuator (mounted in an explosion proof housing) which in turn is controlled by the 4-20 milliamp signal from the
temperature control, gas flow monitor and gas pressure monitor. The pilot line includes a pilot regulator, pilot solenoid. valve, pressure gauge and shut off valve and combination adjustable orifice'shut off valve. The combustion air line include%
a centrifugal direct drive combustion air blower, filter, an air pressure switch to monitor air pressure, pressure gauge and
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shut off valve, air flow monitor, air pressure monitor, and manual air balancing butterfly valves at each burner. All Eas and
air piping is ard heavy wall piping with appropriatc unions where required for disassembly.

COMBUSTION BLOWER
An Ecipse Series SMJ Turbo C'mbustion Blower is included. This is a centrifugal blower made of welded steel with an
aluminum impeller. It is specifically designed and sized for the combustion system on this furnace.

AUTOMATIC IGNITION WITH TRANSFORMERS
Ignition of the system is autonatic using an ignition transformer and spark plug. Be sure that the i;nition wires do not rn
parillel to the signal wires from the control or UV sensor.

FLAME SAFETY AND PURGE TIMER
Thece is a Honeywell RM789SC flame safety package for the burner. This uses one UV sensor to monitor thc, pilot flame.
Should this go out, the gas supply will be shut off. Purge time is 15 minutes sconds and trial for ignition time is 15
seconds.

AIR PURGE
Before ignition the system goes through a timed purge with the combustion air. Purge time is timed for a minimum of 4
volume •hangcs before ignition is allowed.

COMBUSTION AIR FLOW SWITCH AND HIGH/LOW GAS PRESSURE SWITCH
Included as interlocks are a combustion air flow switch and a high'low gas pressure switch. Without proper readings. gas
cannot flow. NOTE: If the gas highlow pressure switch is tripped because of high gas pressure you may need to relieve
pressure in the steel tubing line feeding it to reset the switch. It is easy to do this by untightening the flair •i•ing on the
bottom of this switch. Be sure to retighten and check for tighmess with soapy water.

FLUE
The furnace flues through a special stainless steel flue with a manual shut off damper. THIS DAMPER MUST BE OPEN
W74EN OPERATING THE FURNACE. An afterburner hooks up to this flue.

0
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OPERATING PROCEDURES

INITIAL ADJUSTMENT OF THE SYSTEM

Do the following with the door open. You may need to trip the door limit switch manually to allow the burner to go to
hieh fire.

0 CAUTION: Before doing this make sure that any cas;table or firebrick refractory has gone through its curing cycle.
you may need to keep the door open when making Lhese adjustments so that the furnace doesn't heat up too rapidly
and cause refractor, * nage. 331iLhxi been done at the factory for all supplied refraQory.

* Do a leak test on the gas piping when you FIRST pressurize the gas system. Use soapy water or sonce other kind of
bubble typc leak testing fluid. TiHIS IS ABSOLUTELY CRITICAL. THERE WVILL BE LEAKS WHEN YOU FIRST
START UP AND TItS COULD BE VERY DANGEROUS.

SETTING THE PRESSURE AND FLOW SWITCHES:

0 The valve train Main Gas Cxk Valve is left fully closed.

0 Turn on the ftu.,ace and confirm that the combustion blower is rotating in the proper direction. Have an electrician
change the wiring if it is not. The blower must have a load on it (it will if hooked up to our piping system.)

9 The air pressure switch should be adjusted for approximately 75% of the ful] pressure output of the combustion air
blower. This is done by removing the little silver plktc on the right side of the switch and adjusting the indicator with a
screw driver. You can make this adjustment by turning off the blower and observing that the air pressure switch turns
off when the blower begins to "wind down". (One way to do this is to make sure the other components in the safety
lockout series (the gas pressure switch and high limit control) are activated and then watch the safety pilot light which
will then indicate tho air pressure switch activation. Do this while turning on and off the combustion blower.

* The air flow switch should be adjusted by mensring the air flow at the burner. You want to be sure you are getting a
full purge during the time period allotted for the purge time. In this particular case you want to have 330 (total internal
volume) x 4 (vlurne changes) or 1320 cubic feet total purge. You have 15 minutes to do this in. Therefore you need
88 cubic feet per minute flow at the burner. Therefore set the flow switch for 88 CFM. See the component instructions
for how to adjust this switch.

0 Turn on the gas valve.

* The gas hightlow pressure switch should be set for about 4" W.C. on the low side ard about 17" W.C. on the high
side. These are typical settings and may need to adjusted up or down depending on the circumstances. The principle to
go by is to have the narrowest band possible that will not cause nuisance shutdowns. (NOTE: Sometimes it is
necessary to release pressure at the hi'low gas pressure switch if the alarm gets stuck. 'This can be done easily by
removing the inlet to the switch and then replacing it quickly. Be careful when doing this because you will release
combustible gas.)

0 Adjust main gas regulator so that the outlet gas pressure is approximately 14" W.C. You will be regulating down from
yoLr house gas pressure. It may be necessary to change springs in the main regulator to achieve proper inlet pressure
to our :;stcrn. See the Regulator cut sheet for the various outlet pressure ranges with various springs and orifices.
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SETTING THE PILOT:

" Turn off the gas cock to allow gas to flow only to the pilots. Leave the gas shut off valve in the off position (the one
after the pilot pipe.) This will prevent large amounts of gas from flowirg to the burners until the pilots are properly

"* Start the burners with the BURT,,ERS ON Switch on the control panel.

* As soon a&& the pilots come on adjust the pilots by turning the adjustabk c:ifice valve near each burner. Note that the
adjustment for these valves is a screw inside the vake. The lever on the perimeter of the valve is for shut oil only. no,
adj'astrren:.

" The pilots should be adjusted to produce a pilot flame that come. out of the burner approximately 2 to 4 inches or,
alternately. Thc general idea is to have the pilot as low as possible so that it doesn't affect low fire adversely but high
enough so that it doem't get blown out when the burner comes on. If the internal need'e valve in the adjustable orifice
valve does not give you enough adjustment (i.e.. the flame is too high) you can reduce thc gas flow further by tuming
the gas cock part way closed.

SETTING HIGH FIRE.

"* Close Manual Air Butterfly Valves near the burner. This will be used' fnr adjusting the air to the burner.

"* Using a manometer check the combustion air differential pressure across burner taps between taps "A" and "C" Usir.g
the manual butterfly valves, adjust the differential pressure of the of the combustion air on the burner to be a specific
pressure 4-op based on the tables in the burner instruction book. The exact pressure drop that you want %,ill be
dependent im ga: pressure at the burner and total BTUS that you want to attain on high fire.

* Light the pilots it not already lit.

"• Now you will adjust the motorized butterfly valve that controls the gas. The temperatre control is pug into manual
mode and set at 0% output. The motorized butterfly '.alve is adjusted so that it is closed at 0% from the control. (The
indented line con the butterfly valve shaft will then be in about a 12 O'clock position.) The temperature control is then
set for 100% output. (The indented line on the butterfly valve shaft will then be in about a 3 O'clock position.) rhe
butterfly valve Is set for anywhere from 75% to 100% open (anything after 75% open is considered fully opened.)
The manual butterfly valve is left fully Vmened at this point.

" Me;3ure the gas flow at the burner by measu.Thg differential pressure betmeen raps on the gas orifices. Adjust the gas
balancing valves at the burner to match the differential pressure drop with the desire BTU output as listed in the
specific Eclipse Bulletin.

" NOTE: To ensure smooth, pulsation free operation he sure that the gas pressure at tap "B" is equal to or errater than
the value shown in the capacities section of the specific data sheet for your burner.

" Note: the flame will be different when the door is open than when it is closed because there will more oxygen
available to the burner. Keep this in mind when adjusting.

" Using .h- ,as arid air orifice meters ind'or burner ports check for stotiornetric ratio of gas to air (10: 1, air:gajs). The
furnace will fure at stotiomeric or slightly exces;s air (up to 10% excess air) only at high fire. Below hich fire the rain
will be excess air. See the venturi orifice charts or burner instruction charts to determine flows of gas and air. Readjust
if necessary.
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SETTING LOW FIRE:

" TIe low fire will be taken care of for the most part once you have adjusted the main gas wnd air butterfly valves and
the high fire adjustment. You may need to go back and charge the adjustments on the burner so that the burner ftres
high enouigh on low fire during excess air mode so that itdoesn't blow out.

"* Run the furnace back to high fire to see how it performs.

"* Tune the furnace per L&L's tuning instructions.

NORMAL START Up

* NOTE: There is no reason to idle the furnace when no, usinC it except for speed of heat up if this is rcquired. There is

no restriction on beat up rate inherent in the furnace insulation or burner system.

* Turn on the main gas shut off valve if not already on.

* Turn on furnace disconnect switch on main L&L control panel if it is not already on.

• Turn on the control circuit on the main L&L panel.

"* Set temperature control for final set point temperature (or set, up a program if you hav.a a program control.) Set the
overtemperature control for 25 to 50 degrees C abovc maximum set point temperature and in no case greaer than
12C00F.

"* Turn on furnace.

"* Turn on Combustion Blower

"* Open the furnace door while purging if practical

"* System will check for all interlocking safety devices. These include the air flow switch, air pressure .swir.ch, low gas
pressure, hige gas pressure, and overtemperature condition.

* You may need to hit the resct biuton on thc high limit control.

"• Turn on the BURNER START switch.

"* Purge timer will start purging. The PURGE indicator light will be on. The PULTGE indicator light will go out after a
set period of time which is designed to insure 4 volume changes of air in the system.

"• Pilot solenoid vahle will open and the ignition transformer will erergize.

"* After 5 seconds the igmtion transformer will de-energize and the pilot flame will be detected by the ultra violet flame

detector. If the pilot flame is not established at that point refer to the maintenance instuct~ons. for the pilot flame.

" " The FLAME ON and PILOT ON irdic;itor lights -will light.

"" The main gas shut off valve will open.

" Manually turn on the Outlet Ga&; Cock. This opens up the main gas line. Do not do this until the pilot light is proven.
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nT.e low fire start relay will deenergize allowin g the temperature control to throttle the fuel cont:ol yva e from 1)w fi.e
minimum position to an appropriate level as deternined by the control all the way ,ip to maximum fire.

NORMAL SHUT DOWN

* Turn BURN\'ER START switch to OFF. TIe FLAME ON indica:or light will turn off.

* Do not turn off fuzxace until the temperature is below 10000F

* Trin off the control circuit on the main L&L panel.

0 Turn off Disconnect Sw:tch and Main Shut OIT Valve for a,; and Manual Gas Shut Off Valve.

EMERGENCY PROCEDURES

A LEAK IN THE GAS LINE SHOULD BE TREATED AS AN EMERGENCY. SHUT DOWN ANT) REPAIR
LMMEDIATELY. EVh.•'AI .A OF ALL NON-ESSENTIAL PERSONNEL

SAFETY SHUTOFF INTERLOCKS AND ALARMS

This system is equipped with a Safety Shutoff System. In case of the conditions listed below, the Safety Shutoff:;olenoid
valves for gas will close, stopping fre flow of gas to the fornace. Check wiring ladder diagranl for complete understanding
of how alarms work.

"* Low pressure of combustion air.
"* Low combustion air flow
"* Overtemperature condition as srnsed by high limit control.
"* Pilot flame goes out as sensed by UV sensor.
"* Low pressure of gas.
"* High pressure of gas.

PLANNED MAINTENANCE

FURNACE INSULATION: Inspect carcfully every 6 inorths. Repair any tom fiber or patch any broken castable ow
fIucbrick. See sheet in instruction book on how to repair firebrick. Stutfany zracks with fiber.

CONTROL CALIBRATION: The controls should be calibrated or checked against some stndard (such as U.S. National
Bureau of Standards or other internazional standard) once every year.

THE RMOCOUPLES: The type K thermocouples .Jiould be replaced periodically. They should be checked for accuracy

every 6 months. Spares should be stocked. Type R thermocouples are fragile and should be sto:ked in case of br'Akage.

UV SENSOR: Clean with a clean soft dry cloth every 3 to 6 months. Keep a spare.

* GAS TRAIN LEAK TEST: lo a leak test on ga. pipira ornce a year using 30 psi of comprcsscd iir or incrti as usirng
soapy water to detect klaks.

t L&L SPECIAL FURNACE CO.,INC. Page 11 of 12



O P E R A T I N G A N U A L

Roy F. Weston, Inc. Revision: 0 MODEL NO: FBG$610-F928-01.G310-480R3GF-194

NOTE CONCERNING LEAK TESTING: The use of"snoop" or other commercially available leak tesnng fluid is highly
recommended. Use soapy water if nothing else is available. Plat this fluid soapy watcr mnixrurc arcund every firing and
Frest-urize the system. Obvious leaks will be detected immediately. After a few minutes. smaller leaks will be detected. A
leak %ill show from the bubbling of the soapy water.

GENERAL GAS LINE INSTRUCTIONS: Before any maintenance is done, all gas pressure- in the system should be
relieved To do this., close all the mamr gas shut off valves and wait a while if you can't purge the line with inert gas.

GAS BIURNER: See the specific instruction sheet from Eclipse. Check bolts for tightness.

WAFER BUTTERFLY VALVE: See the specific instuction sheet 720-1 from Eclip! e. Lubricate once a year. There is a
gre•,c finting sLpplied at tfe shaft end of the valve body. A pipe plug at the opposite end of the shaft can be removed and
the opening packed with gxea.nc.

ELECTRIC ACTUATOR FOR COMBUSTTON AIR CONTROL: See the specific instruction sheet from Honeywell.
Ther: are various adjuitnnents on this actuator. Oil the linkages on this and all other mechanical linkages in the system.

LOW & HIGH PRESSURE SWITCHES: Check the actual setpoint of the Pressure Switches every year.

COMBUSTION BLOWER: See the specific instruction !,beet from Eclipse. Inspect and clean rotors as required. Be
c,'eful of imbalancing catsed by excessive dirt that mr;y be distriliuted unevenly on the rotor. If the rotor fails b. su.c to
check the motor bearings for excessive wear. Worn bearings are often the cause of rotor failure. Change or clean filter a2
*ecemar'.

LUBRICATED GAS COCKS: These must be relubricated after 200 to 400 cycle:,. See Eclipse bulletin 712.

SYSTEM SETTINGS AND REQUIRED
UTILITIES

VOLTS:: 480/360
PROPANE: 5 psi connected pressure.
BTU: 1,000,000

MAXIMUM TEMPERATURE: 1200.
MAXIMUM LOAD WEIGHT ON HEARTH: 3000 pounds

0
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., GLOSSARY

The following is a glossary of terms commonly used Exothermic: Produced from natural gas by burning
In reference to L&L Special Furnace Co.,Inc., heat in air. Components include 0.1%-CO2 (carbon
treating furnaces, options, components. matennls dioxide), 19,8%-CO (carbon monoxide), 40.4%-H2
and control systems. (hydrogen). 0.5%-unbumed CH4 (methane),

39.0%-N (nitrogen) and 0.2%-H20 (water vapor).
The terms furnaces', ovens" and "kiLns" are often Endothermic: Produced from natural gas by

usedheating in the absence of air. Percent of gas varies

normally with a maximum temperature of 1200OF or with adjustment of the system. Components of the

less. Furnaces normally have a higher temperature gas are same as exothermic gas. A 'Lean"

limit than this. KCns are normally used for ceramic endothermlc gas has 1-4% combustibles and is

work. However, there is no necessa y technical considered inert whilp a rich endothermic gas has

difference between any of these three terms. The 10-21% combustibles ard Is considered fammable

only normal technical difference is that ovens Dissociated Ammonia: Formed by separating the

usually have some sort of air recirculating system component parts of ammonia In an ammonia

for uniformky improvement at the lower dLssocialor. Components Include 75% H2 and 25%

temperatures and/or are metal lined Instead of N.
refractory lined. Forming Gas: This is a prepared gas mixed by an

industrial gas supplier or mixed on site with a gas
ATMOSPHERES mbdng device. Includes from 4% to 5% H2 with the
General: The gas inside the furnace chamber, remainder being nitrogen or argon.
whether air or special protective gas. NFPA 86C: This refers to the National Fire. Inert: A ga3 or gas mixture which, strictly speaking, Protection Agency booklet on Flammable
has no effect on the furnace interior or the load. atmospheres. You can obtain a copy of this
Normally, what is meant Is a gas or gas mixture Industrial standard by writing to the National Fire
which has less than 4% flammable gas. Such Protection Agency, Batterymarch Park, Quincy, MA
gasses as nitrogen, argon, and helium are normally 02269 and asking for their booklet NFPA 86C. There
considered Inert. However, some sels can be Ianominal charge.
affected by nitrogen, and some steels can bedecaburzed oseharness Inpur nitoge orRetort or Muffle: A retort or muffle is an enclosed
decarburized lose hardness) In pure nitrogen or container for holding a protective atmosphere Inside
argon. A metallurgist should be consulted to a furnace. it can be made of quartz, alumina, or
recommend specific procedures (Alternately you ceramic but Is most commonly made of one of the
can contact one of the Industrial gas suppliers such high temperature alloys. '"letort' generally refers to
as Airco or iUnde for technical information.) a round container while muffle generally refers to a

Combustible: Any gas or gas mixture which rectangilar container. NOTE: the term "muffle
contains more than 4% flammable gas. Most furnace", which is an older term, often refers to a
exothermic and alr endothermic process gas simple box furnace with no Internal container as
mixtures are considered combustible. Hyrodrogen mentioned above.
is the most combustible of gasses. Other
combustible gasses include carbon monoxide. ELECTRICAL TERMINOLOGY
Oxidizing: A gas or gas mixture in which oxidation. K.W.: K.W. standands for kilowatts. 1000 watts
or burning, can be supported. Air Is an oxidizing gas equals one kilowatt. or 1 KW. Watts is a measure of
mixture, as are oxygen and chlorine, power required by the furnace.

Reducing: A gas or gas mixture In which oxides are Volts: Volts Is the 'pressure* of the electrical energy
removed, or 'redjced.' Hydrogen is an excellent available. The higher the voltage the more pressure
reducing gas. Most reducing gas mixtures burn in or force with which the power Is forced through the
air, andare therefore 'combustible.' wires. Higher volt'ge requires smaller wires but

greater elcctrical insulation. (For Instance, larger
fuse blocks to prevent potential short circuits.)

J.
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GLOSSARY FOR L&L SPECIAL FURNACE CO., INC.

Ohms: Ohms is a measure of resistance. The higher Current Proportioning: A type of control action, the resistance the more power is required to force which proportions output by means of a DC
the electrical energy through the element wires. mitliamperage. Normal milliampere range is 4 to 20
Amperage: Amperage Is the volume of electrical mA. This is used as an input signal to the firing
energy going through an electrical system. The circuit of an SCR power control. This is a more
higher the amounts (at a constant voltage), the precise method of power control than power
more KW. or power Is being used. contactors, because actual power input to the
Ohm's Law: Ohms's law is a statement of the furnace elements is proportioned by the
mathematical relationship between watts, ohms, temperature controller. Elements are never just on

amperago and volts. Several of the more common or off. See the section In this GLOSSARY for more

formulas are: information of SCRs.

Volts = AmperesX Ohms OVERTEMPERATURE CONTROL
Volts = Wattage/Amperes OR HIGH LIMIT CONTROLS
Amperes-, Square Root ofWattsIOhms Overtemperature control or high limit control:Amperes = Volts I Ohms The purpose of this is to act as a safety in case theWatts = VoltsXAmperes Xhnain temperature control falls or becomesWatts =, (Amperes)2 X Ohms inaccurate and the furnace overfires. The

CONTROLS overtemperature control then takes over and shuts
Temperature Controller: The device which controls the furnace off. Normally this control is used in
the furnace temperature, whether by electronic or conjunction with back up safety contactors.
mechanical means. L&L Special Furnace Co.,Inc.. Back up safety contactora: These are separate
normally uses a solid state, electronic type of mechanical contactors that ars operated by the
temperature control which controls the heating overtemperature control. In case the mair
elements by svitching a set of power contactors on contactors were to fall and freeze In the closed
and off. position these contactors would still be able to
P.I.D. or Three Mode: A type of time proportioning break and stop the furnace from overfiring.
control which uses three factors to vary control TEMPERATURE RECORDERSoutput This Is the most precise method of Temperature Recorder: This is a device that
temperature control. L&L Special Furnace Co.,Inc., records the temperature In the furnace on chart
uses P.I.D. controllers exclusively In all furnace
models except the HB models (where P.I.D. p aper.
controllers are optional.) The three facto's are: Strip Chart: Strp Chart Recorders feed a long
P: Proportional= Proportional band or gain. : continuous "strip" of paper through the recorder at a
Integral - Reset. D: Derivative - Rate. constant speed while the pen of the recorder moves
P.l.. control action anticipates the set poi. t as the across the width of this paper recording the
Pac rt po t temperature that corresponds to a specific scalefurnace temperature Increases. Control output is printed on the paper.
100% until furnace temperature reaches a
'proportional band,' which is a range of temperature Round Chart: A round chart recorder has a circular
below the set point in which control output is piece of paper which turns on the round chart
gradually decreased as the set point is approached. recorder while the pen of the recorder moves across
The reset and rate factors are used to fine tune the the radius of the chart.
controller to the furnace. See the Information Single Pen: A single pen recorder has one pen and
provided for the control for a deeper explanation of one temperature Input.
this. Multi-Pen: A multi-pen recorder has two or more
rime Proportioning: A type of control action which pens that record on the same chart in the same time
proportions output by means of a control relay. The frame.
relay is cycled on and off, with the on time in direct Multi-Point: A multi-point recorder is similar to a
proportion to the amount of output called for. L&L multi-pen recorder. The main difference is that many
Special Furnace Co.,Inc., uses time proportioning "points", or temperature signals, (up to 12 on some
type controls as a standard; these are used to instruments) are recorded with the same pen. Some
switch power contactors on and off to control multi-point recorders also have 2 or more pens to
furnace temperature. record 24 or more points.
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ELEMENTS Ebony Terminal Boards: Some furnaces (the HB. Nickel-Chrome: Normally the element alloy of this and some other furnaces) use these Instead of the

designation Is 20% chrome and 80% nickel. One ceramic terminal blocks. These boards are a high
commonly used trade name of this type of element temperature non-asbestos electrically insulating

Is Nichrome. material.

Iron.Chrome-Aluminum: Also known and CONTACTORS
commonly referred to by the trade name 1(anthal". NOTE: Some people refer to ccmtactors as relays
Iron-aluminum-chrome alloy gets its high or switches. Contactors are the devices usually
temperature resistance from the fact that the used in L&L furnaces to do the main power
aluminum. in the alloy oxidizes and creates a tough switching. Norrhally a smaller contactor or relay in
coating 6n the outside of the element.- the temperature control sends a signal to the

Wire Wound: Refers to elements that are made contactor whether to open or close and this allows
from wire as opposed to strip or rod. The elements power to flow through to the elements.
are wound Into coils. Electro-mechanical: These contactors have a coil

Silicon Carbide: Silicon Carbide elements are high and a spring which when energized pull two sets of
temperature elements made from siicon carbide. open contacts together. When the contacts mate
Normally they will reach 2800OF (but can go higher power flows between them and the contactor is
in temperature). They require low voltage normally considered in the dosed position. The problem with
and, because they change in resistance over time, mechanical contactors is that there Is often an
they normally require a tap transformer system electrical arcing that takes place when the contacts
which allows the voltage to be changed to the open and dose. This arcing causes a high
elements. temperature which oxidizes the contacts and can

Watt Density: Watt density Is a measure of the damage the plastic body of the contactor over time.
number of watts per square inch of radiating Also the continual switching of the contactor can

element surface area. The greater the density the cause eventual mechanical fatigue in the spring and

shorter the element life and vice versa. A watt body of the contactor.
density below 15 watts per square Inch is Mercury: Mercury contactors, which are used on
considered acceptable (according to standard most L&L furnaces for the main power contactors,
commercial practice and by militlary specification have an enclosed pod of mercury which moves
MIL-F-80079B) L&L tries to design most of its back and forth to make the electrical contact. They
elements to under 10 watts per square inch which Is are quiet and fast and there is no mechanical fatigue
far better than normal standards. associated with these contactors.

INSULATORS Solid Slate: Solid state contactors use an electronic
Element Holders: See GENERAL PARTS LIST for switching device to switch power on or off. There is

Informatlon of the type of element holders used in no mechanical movement whatsoever. They have

your specific furnace. All L&L element holders are the advantage of producing no noticeable electronic
made from a specially developed high temperature Interference or line noise which can be useful
ceramac body. around some delicate program controls or

ceramicubody.
Ceramic Terminal Blocks: These are the press mpors.

molded ceramic blocks that the element ends get THERMOCOUPLES
attached to. Also the power connections to the NOTE: Some people refer to these as Elements,
elements gets made here- See GENERAL PARTS Sensors and Probes. All thermocouples work on
UST. the theory that dissimilar metals, when welded or

Insulator Tubes: These are the thin walled ceramic fused together, create a variable millIvoltage which
tubes with a single hce in the middle. They are is essentially proportional to temperature. Different
about 9" long. The ends of the elements go through thermocouples have different temperature ranges.
these tuber as they protnJde through the furnace In addition, some of the higher range
Insulation. They prevent short circuits In the element thermocouples are not accurate In the lower
ends. temperature ranges.
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Chromel/Alumel: Type K. Good to 2500OF but not Calcium Silicate: This is generally used in the
particularly accurate above 22000F. This is the bottoms and the doors because it Is virtually
thermocouple that Is used on most L&L furnaces noncompressable. It Is white and powdery In
that go up to 23500 F. (Note: Type R thermocouples appearance.
are ofiered as options on these furnaces.) Monoblock: This material is occasionally used as
Platinum: Type R, Type S, Type B. Type R and Type back up material. It is not very compressable and is
S are are useful up to 3C000 F. Type B is used for a dark brown in appearance.
higher temperatures. All use precious metals and
are expensive. They are not very accurate beiow INSULATING FIREBRICK
about 17000 F,. Type R thermocouples have one wire NOTE: Firebrick is also known as Brick, IFS and
which is 100%platInum-and one. wire which is 13% ..Jnsulating: Firebrick. .There are. many grades and
Rhodium and the rest platinum. Type S types of firebrick with a wide variety of insulating,
thermocouple have .one wire which is 100% mechanical and temperature limitation properties.
platimum and one wire which Is 10% rhodium, 90% L&L normally uses two different types of firebrick.
platinum. One Is standard medium temperature firebrick andthe other Is a 28000F IFB. On some furnaces 25000F
P:rotection Tubes: Some thermcouples have an tecte sa2 FIB nsm uncs20O
Popenjunte on(thejunction isbs So herchup ves an IFS Is used. Most firebrick is a mixture of aluminaopen junction (the Junct~ion is w•here the two wires ofan sicanvrou peengs.Teme

the thermocouple are joined) and some have
"Protection tubes" which cover the junction and the alumina, the higher the temperature limit.
ceramic insulating tube that holds the length of the Standard: The standard medium temperature
thermocouple. The protection tube protects the firebrick Is highly insulating. It is also relatively soft.
junction from deterioration from, mechanical and Seal firebrick and high temperature firebrck: This
chemical abuse. It has the disadvantage of making brick Is 2800OF firebrick. It Is very hard. However, it
the thermocouple less responsive to rapid changes does not insulate as well as the medium
In temperature. There are three types of protection temperature firebrick and so must be backed up
tubes generally used in thermocouples on L&L with other firebrick or high temperature mineral woolO furnaces. One type Is inconel sheathed, one is for better insulation value.
mullite sheathed and one Is alumina sheathed (In Castable: Castable refractory Is heavier than
order of temperature limitations.) Many come with firebrick and Is much stronger. It is cast in piace like
with a cast alurninum thermocouple head (where cement. L&L normally reinforces castable Insulation
the hook up terminals are.) with stainless steel fibers which help hold it together
Flexible: Flexible thermocouples are made so that better.
the body of the thermocouple will be flexible and
allow the end of the thermocouple to be positioned CERAMIC FIBER
anywhere within the furnace. There are two types NOTE: Ceramic fiber is made in several temperature
used. One has an alloy sheath on the outside that ranges and with several densities. It can be made
looks similar to romex cable. The other type has a into a number of different products Including
thin wall smooth alloy covering. These are not as blanket vacuum cast parts, modules, cast fiber
flexible as the other type but have the advantage of board, paper, woven fiber gaskets as well as other
having a cast aluminum terminal head which allows products. Generally speaking ceramic fiber will
them to be used with atmosphere seiled cases. The resist at least 1800OF and can go as high in
major use of flexible thermocouples Is to allow the temperature as 3000"F. It is made by blowing
thermocouple to be placed directly on a part In molten ceramic into a fibrous material. In many
order to be very accurate. ceramic fiber products there is a small amount of

organic binder. This aids In the fabrication of the
BACK-UP INSULATION product into its final form. Upon first firing this
NOTE: L&L uses various kinds of back up insulation binder bums out and causes smoke. (Be sure to
in its furnaces. ventilate this smoke.) This is a one time problem.
Mineral Fiber Block: This is the standard type of See the Product Safety Information in your
mineral wool Insulation L&L uses on the sides, top, In.struction Book concerning safety aspects of
end back of the furnaces. It is a light tan in ceramic fiber. Unlike asbestos fibers, ceramic fbers
appearance. break across the width of the fiber. Asbestos fibers

fracture along the length of the fiber. The reason
that asbestos fibers are so dangerous Is because
they keep getting finer and finer and so are able to
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penetrate the delicate tissues of the inner lungs. This Inconef 600 Series alloys: Can be used up to
* does not happen with ceramic fiber. Ceramic fiber 22D00F and in some cases even higher.

tends to shrink when heated beyond certain SCR POWER CONTROLS
temperatures. All 1,1 designs that utilize ceramic
fiber take this shrinkage problem Into account. $CR power controls ae used to accurately control

Fiber Blanket: The ceramic fiber Is made Into a power to the furnace heating elements. A DC

Rblaiet simlarkt to fiberglass insulating blanket. T milliampere signal Is generated by the current
blarnet similar ieedga long blength the proportioning temperature controller, and fed to thefibers are generally oriented along the length ef the firing circuit of the SCR. The firing circuit then

blanket rather than across the thickness. This 13 switche o the SCR In proportion to the milliampere
Important because rno.shrinkage of ceramic fiber-swthsheSRiprotono hmliaee
takes plaus-along the -length -of -the fibers., This- i.gnal SCR's rejl:ace power contactors as the main
momtahes p he bal nkete losent lof ert not power switching device to the elements. There ame
~meas tha th lne lsslnh but not seea difrn type of :C' obeue o
thickness when it Is- heated to shrinkage-sera different he types apitofnCAs. t eue o

temperatures. Most blanket is 1V thick. The most different heating applications.

common blanket has a density of 6 pounds per Zero Fired: (Also called Synchronous Firing.) This Is

cubic foot the type used by L& Special Furnace Co.,Inc., for

Fiber Modules: There are several different kinds of most applications. The firing circuit of this type

nthe market L&L makes Its own modules switches the power on and off only at the zero
modules us to combine ceramic fiber with lower crossing of the voltage cycle, hence the term "zero
tompeure and betoerInsulating back uplnsulation fired." The number of cycles on and off is
as well as belw us to use our own unique lement determined by the control signal. This Is a good
asysell as cerain fusntcese our mowdun lemhven choice for most applications where the element
scernm on certain furnaces. L&L modules have resistance changes only very slightly as the
ceramic fiber blanket ystackeds on edge and held in elements Increase In temperature and as they age.
place mechanically by stainless stee1 rods. They are Advantage of zero fired SCR's is that very little radio
12t by 12" or smaller. L&L rodules are attached to frequency interference is generated. Disadvariage
the case with metal c . b that they can not be used In applications where

Fiber Board: Fiber board is made by vacuum the load will not tolerate on/off cycling of full power.
casting a mixture of loose ceramic fibers with Phase Angle Fired: This type of SCR allows the
various mixtures of clay and colloidal silica or SCR to be switched on and off over portions of the
colloidal alumina. The silica and/or alumina hold the
fiber together In a hard board-like material. The vdtage ine wbve. The potilon of the cycle on isadvntae o ceami fle, oar ovr oherdetermined by Ute contr iIgnal. The great
advantage of ceralmic fibat board over othe advantage of this type of firing is that the amperes
refractory materials is that it is hard yet not (curent) allowed to be passed through to the
particularly fragile. It does not easily chip or fracture elements can be limited with a special adjustment
the way that firebrick does. Also it is a more efficient onts CRn cimit (cursent
insulator than standard firebrick. Normally th on the SCR firing circuit (current limit).
density of the ceramic fiber board Is about 16 This feature allows elements with large changes Inr
pounds per square foot. It comes in th-cknesses of resistance In response to temperature to be

112, V, 2- and a few other odd sizes. L&L uses controlled by phase angle SCA's. Silicon carbide
23000F, 2600', and 30000F. board material, elements are one example, and are used in some

Moldable 3000 Fiber This material Is a moldable furnaces manufactured by L&L Specla! Furnace
ceramic fiber material that will withstand 3000 0F. Co.,Inc. In order to reduce voltage to the level
You can purchase 9 firom .&L fror your PARTS required by sicon carbide elements, the SCR
YUSt can beurcsed foro alL farisom yorer I RtS c usually has to be coupled with a transformer as well.
UST. It can be used for anl sorts of repairs. it comes The current limit feature must be used not only
In a wet dough like mixture and dries hard. because of the elements, but also because of the

HIGH TEMPERATURE ALLOYS large Inrush of current Into the transformer as power
NOTE: A wide variety of high temperature alloys are is switched on.
used in furnaces. Some cf the more common ones Disadvantage of the phase angle fired SCR's Is that
are mentioned below, they do generate radio frequency Interference, and

304 Stainless Steel: The most commonly used must be specially constructed and shielded to.stainless steel. Useful In most furnace applications prevent problems with other sensitive equipment. In
up to 1400of. certain cases the external environment must be

330 Alloy: Normally used up to 20000F. Can be modified to limit the effects of this RF.

used higher.
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L&L SPECIAL FURNACE CO., INC.
20 Kent Road * P.O. Box 2129 * Aston, PA 19014-0129 * Phone: (610) 459-9216 * Fax: (610) 459-3689

INDEX/FURNACE DESCRIPTION
COMPANY: ROY F. WESTON, INC. SERIAL NUMBER: 129ELL
MODEL NUMBER: FBG5610-F928-O1.G310-48O0R3GF-194

SPFCIFIC INSTRUCTIONS F-OR._ I5M.TH MDL: THESE ARE INSERTED BEFORE
ALL OTHER INSTRUCTION PARAGRAPHS

A.1 Index
A.3.I Glossary

L&L Line Sheet; Literature: XLG,FB

IMPORTANT CAUTIONS
B.1.1 Important Cautions for All Furnaces
8.2.1 Ceramic Fiber Cautions (Includes Material Safety Data Sheets)

PRE-OPERATION INSTALLATION
C.1.1 Inspection for Shipping Damage
C.2.1 Reassembly for XL, XT, and TF Furnaces
C.3.1 Electrical Hook Up of Furnace
C.5.2 First Firing for Furnaces with Castable

OPTIONS INSTALLATION
D.1.1 General Furnace Options

FURNACE OPERATION
E.1.30 General Theory of Operation: XLG Furnace
E.2.26 Control Panel Operation: XLG Gas Fired Furnaces
E.3.24 Honeywell UDC5000 Control
E.4.3 Type K TC with Protection Tube
E.3.23 How to Tune Your Digital Control
E.6.1 Temperature Conversion Chart

OPTIONS OPERATION
F. 1.12 Honeywell IJDC3 000 Overtemperature Control
F.21.2 Honeywell DR4500 Series Round Chart Recorder
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* MAINTENANCE/TROUBLESHOOTING
G. 1.1 Routine Maintenance
G.2.1 Control Maintenance (General)
G.2.2 Mercury Contactors Mairtenance, General
G.4.1 How to Repair Firebrick
G.5.5 Fiber Wall Maintenance
G.6.1 Troubleshooting Guide
Q12C Warranty

PARTS LIST/ORDERING
General Part- List

WIRING DIAGRAMS
Electrical Test Report (Includes nameplate data)

1.1.1 lest Recorder Chart

GENERAL DRAWINGS:

F928-01 REV A WIRIN.ŽLjjAGRAM

F__,:-02 REV A GENERAL DIMENS-L_LCNý_ANQ A•SSEMBLY

F928-03 REV A COMB•STION GAS SCHEMATIC
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COMPONENT INSTRUCTIONS
Any auxiliary information from component manufacturers is located in this section in no particular
order.
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M660 HONEYWELL OR4500A TRLJLINE CIRCULAR CHART Rj COER

M661 EOUIMETER 043 ER VICE REG, ATOR

M6R4 ECLIPSýE PREfSURE G-AUGjES

M728 APPLETON INSTRUCTION SHEET 5003952-1

M7:2 ROSEMOUNT MQDE 11,95 INTEGRAL.ORFIE!~

M7Z3 ROSEMO UNT MODEL 3044C TE~kýERJ URE TI<ANSM !TTERS

M734 RQ.;ENJOLNT MODEL 305 IC SMART PRESSURE TRANýSMITTER FAMILY

M737 AIR FILTERS FOR ECLIPSE BLOWERS

hd741 HOLEYEII±JQMO QERT IýTJJ1 RE' T :L_ ____

M752 EOIJIMETER 143-80 SERVICE _REGULAT0R
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td5 JNEjIL AMPLIFIFRS FUR THIE 780)0 SERIES
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M760 HONEYWEL T7Dj2-OA S;lý.! IJ ________
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2350PF Floor Standing Medium Production Box Furnaces 2350OF Top Loading Furnace
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1300OF Floor Standing Batch Tempering/Annealing Ovens 1300" F Bench Top Ovens
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Ceramic Fiber Atmosphere Box Furnaces with Top Loading Pit Furnaces
Certifiable Uniformity oftL5"F from 300J"F to 2200"0F. (1000" F to 22000F)

i !*er :: cd do or s ealIs. r-.u.t -*2:Z -3Cý ly nsao n cits f-rpxt s
C TcVE AtC. t ).r ra'i.,c cI acaI ir s -. 0o icg rne: *h~al musi be kEp, .'erl'Ca.

guarantee rlcfte n a and rez.i-ci-!a.ic-, ba't-
li*T;. i te-zemair: -ý gi ;fcr-rni:.. They t 1e

It- iL'rainc Tiýe Iýn£3a:c ra-rez desKg-e-. ,or an'IeSj rg. ne.j..
"are :ffc rc: 1 2:0-"o- aic; tvrirj'r in. carbur:zino. c~o:rd nt

e,?Y c 1.a, r-eclri.- doc'cs w'.- or ~ are ;f ctr et a,,p~ac~

stardJ2r- Tnhýsc are ieca '.-r airZ:,al icnporaijm 'ange anj coig arc-

anc c*ýc-:-c!sicmn jot. ~szn wor i.- -L3tyhet !":S a.t.' ':C

M.10EL W H 0 K.W:. M.AX LOAD-I

i* 2.

~ ~ .b 1=75*-' 0

Ceramic Fiber Lined Car Bottom Furnaces (Up to 2200" F) Ceramic Fiber Elevator
-. E- F~C St-ies -,r bcttoir f irr ýte: lr-"ý4' c~ 4 / ,I ), e4 oi a-. Furnaces (2000"F to 31000~F)

feaft--efr cbe SI.1 C£3C£3T wi iIs c~jS"-'rT Sze. )o-wl iC" Trie FSG scrics (* c'%tcr*.rnacces
Cý C.'I'e!; v1rY ".91 a'r !'m'ajte'ý,:nvo ,ert~a c')')ii faris t - ni rave i .fý;d -7p atf<r-T- '.ia r'se; r*., a
f-c: ;Ž1£3cjrn~iir ca.- ,eas ei~crzt ^ r 'C'cZed *Cw' 0ti'Cl n;"; ~ ~ e cler! ') a IOU,
cps 'red owea: ozn. are S12P A;im fuzc rro! %oi ~ ~~ .cs Tic ri.Pcr / mayi, I a bc

nt a :ra ty. T c-ic- are slardard ýi;! :;Z.se. alvl a'. 11 A-frý: ziic-c ar'd '.j e

7 s.i- ;i-c en te -tre-n, :3 q'c

-: mnnr .s iiýi!:zIc- ~E'ýC-l' r-e

ILI
Si.

<"-'e
11a

~ oiI



2500"F Silicon Carbide Element Production Box Furnaces 2500" F Bench Top Furnaces
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3100OF Ceramic Fiber Lined Front Loading Box Furnaces 2800" F Large Box Furnaces
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Continuous Batch Production Temper Ovens (Up to 140d'F) for "Just in Time" Production
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Alloy Muffle Low Dew Point Carburizing. Carbonitriding. Neutral Hardening Furnaces
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2400"F Gas Fired Box/Slot 2100" F Tube Furnaces with 2800" F Tube Furnaces with
Forging Furnaces Uniformity up to z2"F Silicon Carbide Elements
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pei'3:: !.suppcnt for *hg =14d aleinee-ts as well as i.-struzt:C r.s. pa-c lis'. anj a ds:afcc ttcut1:a '3hccA ng
excclter- 'diaiirg cha'acteristsm. The sircot sureae u:F A lacde, rgis- discr-.,r- arm :2ne! layc-j! are
oreven:s o-rerature failire or tMi e ernen as it, cxzarls sý'n onCDk, ay ocs
aird ccir:-cms. The ncilders are kcnt mt p~ace cr n WARRANTY
-nsu:afizn wails with spe.=a~y .ze!;jed C~.tC .. m)s Th~e Lrriace awr~n~ ~ eraoc
ard s-.re-.s wniich taslei 1o a stain'oss stcel -x,sT  ee ranthroups arvaras. S
sc-een mlvio is an imcgaral c,:-r~ooent ')f tthe i-ja on mcrths.' Sarc!*cro.L. s warranty::. Si~tOtZ

CERAMIC FIBER INSULATION FEATURES FAST 0PTI0NS
HEAT UP AND COOL DOWN0PT10NS
Th~e sides ol the f imaze c'A imsulated I o t1 F' of low
de-i!s cerairrc fiber and rmnrera; wool tboa-d. Trig OVER TEMPERA TLRE SYSTEM: l- c', w'il U'-Z
1,earth is irtt.Lited. with a veny !izr:* weict.-t bJ, %%;wCl ) ta nightit bac:k =- zc't-c !:" 1`1i tIaiu
Lisular.; uastabie refractsnr/. Trs =. is irsuiacte rei.baitI- ot~w n. c,-
*Q poxjid denszty 8' ca-amcfibe, Py~oC'c:ks. rs~ i: ~cnac~a:scac:cut

JIC CONTROL OPTION:7hms n'Iuo-eS a NEM.A 12
DOOR AND SEAL =ccnrc -osbine*. all ýil t;;tt sv~i::hes an~d a panel
T he loor se al is a foldjec pad of ceram-c litier 1:41iiet. ro-jnle, fscJiscorrect siMto.h. Zrrne Sw~cres e~e
wh cl. seals agairst a r~gid ce ra'rt f *er ne-d v =auid ters.

aImm cms front. The starilarc!MZ funCe o ~ *RAPSAKPOGA ON
hcr'zo-ut~ v openmi; w-.tP, a ccut!3-.'rcts-d f;igv-ntcn aRMIO RGAMCNRL
al~cwt parailelogramn openific of 'he :loor. This keez-s -,he * TEMPERATURE RECORDERS: Rcurd or sr't cnrixt
not iaos of tle doo awayftorn -ic oratatr and a Ow~V, 5C- C POWER CONTROL: Fo.r mrzuer c-ccis c-n
!.an! seair. g oi tle door. Four hard M-els; camoi the
docor *t;rity aganst Ono front se--;. F2;cotizai~yooeratec Vutzrr vizefrhc rlrt
ve~¶iftat ccers are opmrioal. * HIGH TEMPERA TURE FANS: Te1`-'Perta.'eS Ie

VARIOUS HEARTHlS AND LOADING SYSTEMS 8,-0C F. 2'ý OF or 2200'F.
The sta!-dard hearth is a fla' :astsb~c Dal. Cest.ioe * ATMOSPHERE BLANKETING: Casiz :ar 1:1. scee-d0
pters or. cmnitertc; for lorklift lcadirt: art? optiona .Ai tcr con~ro:lac atrrn-iosreroeacr
ecron for a ::cnvcn-er,* loadinc s~vsie-i is a serctrtn e MA NUA L OR POWERED VENTLRIh VENT- A Ins r
aoy heart, ray which is 1-:acez irm the furnas= w,*h, a or mv.CPeaC venturi oar be p-cv.dcd !or fas- cz-ofin: or
hyernuf~catt operated 1fting ca't. Om~er typas s,.-r as verlic Th*is can, be -=arrs
a,-ov roI:os awe aveflat'fC. P-

*ELECTRIC VERTICAL DOORS; '7." -.-cr is
DIGITAL PlO CON~TROL SYSTEM or:-ta--cveoraec- -75moo-..V3wi-
The stcniarc control is a Hosvre~l UDC'3C- dZ c ic eoqurea 1-:tsecvth ir ca --fi :nars.~ t sorvi o wit
DID 3 r,ro-.e :in no con-trzl. A I iss trar:sfcrm-c, cl s
contuctors. and cintro F.a's 9 oused In a NE'AA Ipjire:
OLu:o. ton; lVo rre-cu-., orecrtcis ecr smcnja-::. *HEAT SHIELD: =xr voy isv. sa: . rz :'a..-
Ttho'mn.ccuples are so nc nat."oc Typo K.
Th'eniooou,c-le btieak Irto~ srU~ ..Liri:
swctves s-!at o'f ~~-aepzower` t the O~ s:c
Cc~--:o'v tage 's trru~fo-nte t) 12: yvos. 7. u, cciwc

MODEL WO RKING~ DIMEN~SIONS INSIDE D'M.ENS;ONS OUTSIMI)DIMENSiONS WORK' LOAD SHIP
P4UMBEP W N 0 W If 0 IN H 0 CU FEET KV WEIGHr WEIG.HT

'2:- -- .3 3C 36 C2 4

".34__ 5 t_2___ 54 a.. t P 1 3C . -f:

*:7 4. , .. r'C t5J .Z
*d 4 A Alii Li 2ZC

~ .-. .

______________ *s.
____ ___ _________7!

I...~ g~orC ~C! ' *:a. .. ' ,.,;~:~~:~z.'0 it: ~ri*~ ~.~ C(? r~4



tIPORTANT CAUTIONS L&L SPECIAL FURNACE CO., INC.

She following cautions apply in general to all L&L electric
furnaces. In addition there may be specific cautions associated.with your furnace. These will be highlighted in BOLD UNDERLINED
CAPITALS. Be sure :o read the entire instruction book and follow
these cautions as well as the ones listed here.

DANGER! PCWER SUPPLY RATING MUST BE ADEQUATE ACCORDING TO ?HE
SCHEMATIC OR THE WIRINIG SUPPLY WILL OVERHEAT AND COULC
CAUSE A F:RE.

DANGER! DO 4OT INTRODUCE ANY COMBUSTIBLE OR FLAMMABLE
ATMOSPHERES INTO THE CHAMBER. THIS CAN CAUSE At:
EXPLOSION, POSSIBLY LEADING TO SERIOUS INJURY OR DEATH.
NOTE: Combustible atmosphere has 4% or more
combustibles in it. If you have the inert atmosphere
seaied case option see the specific instructions for
that.

DANGER! DISCONNECT ALL POWER FROM THE FURNACE BEFORE OPENINIG
THE BACK OF THE FURNACE OR WORKING ON THE ELEMENTS.
FAILURE TO DISCONNECT THE POWER CAN RESULT IN
ELECTROCUTION. DO NOT TAMPER WITH SAFETY CUTOFF
SWITCHES •HfCH CUT OFF POWER WHEN THE BACK COVER IS
REMOVED.

CAUTION: Power coming into the furnace must be supplied from 3
fusible disconnect sw4itch located within 6 feet of the
urit. If your furnace has the J.I.C. control option you
already have a fused disconnect switch mounted on the
control panel.

CAUTION: The furnace casing may be hot and could cause a burn
injury. This is esgecially true when the furnace is
operated above 2000 F.

CAUTION: The furnace must not be located closer than 36 inches
to combustible materials. Operation of the unit closer
to combustibles than this distance could result in a
fire caused by exposure to heat.

CAUTION: Breathing hot furnace air during operation can cause
internal lung and respiratory burns.

CAUTION: Heat resistant gloves should always be worn when
loading and unloading the furnace to prevent serious
burns from occurring. Protective heat resistant
clothing should be worn to protect arms, body, and
face.

CAUTION: Read and follow this entire instruction manual. It is
the customer's responsibility to make sure that all
personnel that use the furnace are familier with thbs
in:struction book and the specific cautions and
maintenance requirements.



NATURZAL SAUSTY DATA SHI2T

IDS GROUP: 07 TER BABCOCK & WILCOX CGMPANY PAGE I Or 2
INSULATING PRODUCTS DIVISION

NSD Identification/Trade Same and Synonyms
(NOTE: Labels on products will show individual product trade names)

INSULATING FIREBRICK PRODUCTS:

K-20 IFB
1-23 IFS
x-26 LI rFs
1-28 IPB
1-30 IFS
1-3000 IFB
1-1820 IFS
INSALCOR

SECTION I
Imnufact-er's Bam. Emergency Telephone Number
BABCOCK - WILCOX. INSULATING PRODUCTS DIVISION (404) 796-4200OA d drem (Nbi*er, Street, City. State. Zip)
P.O. BOX 933. 2102 OLD SAVANNAS ROAD. AUGUSTA, GEORGIA 30903
Chemical Knmo and Synonyms Formula
N/A NIXTURE N/A
chemical Flahy Cmnto
REFRACTORY INSULATING PIREDRrCx M/A

SCTION 1I AZARDOUS INGRP~rXITS
A. AS WuIVACTD3u NT. X TYL/PEZ.
NONE

S. ArKRU NORMAL USE
SEE SECTION IX

---------------------------SZCTION III PHYSZCAL DATA------..........
Boiling Point (F) M/A Specific Gravity Range (120 - 1)
Vapor Pressure (mm Xg.) N/A 0.5 - 1.3
Vapor Density (Air - 1) N/A Percent Volatile by Volume (f) N/A
Solubility in Water INSOLUBLE Evaporation Rate ( - 1) N/A
Appearance and Odor
POROUS BRICK - NO ODOR.

------------------- SRCTZON IV VIRE AnD EXPLOSION HAZARD DATA -----------
Extingulshlng Media flash Point (Method Used) Flammable Llmit
NIA N/A IlIA
Unusual Fire and Explosive Hiazards Special Fire Fighting Procedures LEL UEL
N1/A N/A N/A N/A

DATE PREPARED: 10/o1/85 DATE REVISED:

B.±•.i Page 2



ONAT!IAL SAFETY DATA sZTDS GROUP?: 0? 7 TZE COCIC & MTTCO:; COMPANIY PAGZ 20JF 2
INSULATI•G PRODUCTS DIVISION

SECTION V hALTE RAZARD DATA
Primary Route of Entry
INHALATION
Effects of Overexposure
DURING INSTALLATION, IT IS COMMON TO HANDLE AND CUT THIS MATERIAL. THIS
PROCESS MAY GENERATE RESPZRABLE NUISANCE DUST. THE TLV/PEL Is 5 me/Cu a
(Reference 1984-85 ACGIJI TLV Booklet, Page 50). USE OF APPROPRIATE RESPIRATORY
PROTECTION AND PROPER VENTILATION IS RECOMMENDED.

TmergMncy and First Aid Procedures

TERMINATE EXPOSURE

S1icTION Vi PrIE. WxPLOSI AND REACTIVITY DATA
N/A

SZCTION VIZ SPILL OR LEAK PROC)UURES
Recommended Procedure Maste Disposal NMetbod
N/A ROUTINE HOUSEKEEPING

SECTION VIZI PCIAL RO" ECTiou O mNuOI&TZO -

Respiratory Protectlon (Specify Type)
DUST RESPIRATOR IN COMPLIANCE WITH OSHA STANDARD CURRENTLY 29 CFR 1910.134
* JOSH APPROVED, AIR PURIFYING. HALF MASX OR FULL FACEPIECE RESPIRATOR WITH

PROPRIATE FILTER PAD OR CARTRIDGE(S))

Ventilation Local aftaust FOLLOW OSHA STANDARD 29 CFR 1910.94
Mcbmanical (General) FOLLOW OSHA STANDARD 29 CPR 1910.94

Protective Gloves Eye Protection
RECOMMENDED GOGGLES/SAFETY GLASSES RECOMMENDED
Other Protective EqmIpma t
AS REQUIRED TO MEPT APPLICABLE OSHA STANDARDS.
Material DOES NOT appear on NTP and/or LAC 1lsts of reports for Carcinogens

SIECTION IX SPSCIAL PRECAUTIONS - ---------------

Precautlons To Be Taken After Use and Upon Removal
THIS PRODUCT AS MANUFACTURED IS AN ALUMINOSILICATE WHICH COULD TRANSFORM UPON
HEATING TO MULLTE AND CRISTOBALITE (A FORM OF CRYSTALLINE SILICA). REMOVAL OF
THIS PRODUCT AFTER USE MAY RESULT IN THE GENERATION OF DUST. REPEATED INHALA-
TION OF RESPIRABLE FREE CRYSTALLINE SILrICA DUST MAY CAUSE DELAYED LUNG INJURY
(SILICOSIS). THE RECOMMENDED TLV/PEL FOR FREE CRYSTALLINE SILICA IS DERIVED
FROM THE FORMULA: 10 ma/cu R

1/2f .-------------------------
S Reepirable quartz # 2

*(Reference 1984-85 ACGIH TLV Booklet. Page 34). APPROPRIATE VENTILATION
SHOULD BE PROVIDED AND PROTECTIVE EOUIPMENT SHOULD BE WORN IN COM0PLIANCE WITH
OSH.I STANDARD CURRENTLY 29 CFR 1910.134 [NIOSH APPROVED, AIR-PURIFYING., HALF
MASK OR FULL FACEPIECE RESI'IRATOR WITH APPROPRIATE FILTER PAD OR CARTRIDGE(S)).

0



V12/1293 M T R A . AF T DA A S E T So. 1287

A. P. GREEN INDUSTRIES, INC.
GREEN BOULEVARD, MEXICO, MO. 65265

TELEPHONE NUMBER -- 314-473-3626

~~L'JIAIR *." IIRS DC

1rUC= ?T3: Refractory Norztr

MCU 7Pmys 810 • 58-61% u0c_ 32-35% 14LAS No:t Applcable
y' -3 - 1-2% X. 2-3%

* 12% m 11

UCT!ON! TI

C kT. CAL n -TWA CA. 8

Crlstob~lita (si0c 0.0C mugq/ 14444-46-".

(10-20) 2 Respirable 069t

Qa"t: '8±02) 0.1 sal3 3 1"00-40-7
(10O-20%) Nsspfrable Dust

Liq•ld Sodim Silicate (706) 34-2-0
(13-22%)

6oaurces Ametrian Conferenc. of Govem-mntAl ZIndu•trial Zygieau.st, 1993-1994.

FUUZCAL MWOMVIZL IN WU Nil

fNC?7!C mum-'Wt: 2.2 - P 012 not Applcable

NAhIZAhN AMD CO. suit to gray granulIar pmt; an Oder. ELs 10 - 12

wIrm IT

FMN AND Ur"10 fLMZX fl3X

sllcAIN P cuseI/ Lli' Sal,.t•

xczujimim NOA: Not Camos~taible

eNCTZAL7 FUN = 7lI0 13O~Xm: soea

anus= FU= AID IW&L"o6 19=300- None

chapCnT.

N: £VAc- Dust, it areacata say cause lippoI respi±itl tatloo. so,.___ I~~Cl&=; DutCAy cause lu~ang ca.1 I abainhaLqled anli ailigtata basias. kndigan

INOWS1cw C:t Uoneknown.

COMIlC: UD162on. 0



MUCtia~l Safety Vata Sheet 2
Product: 'SLIRZUT

hectlao V (contioned). U AMf IDIOT AO P~YAUS:

gmt Igmediately flesh c-ea with water for 1S minutes. Obtain paoet DW11cal attes~oni.

SXZVa Weal, exposed areas psomp ly. Consult pbysieien if irnritation ecm-ce

XMVLAT : Reamove to free! air. Seek modical attantion.

110MIT2011 Contact physician Imsediataly. Do rat zindace V~itl:g =lees ±nastrated to do mc by a

MU-2IMF VI
Y&C'rIvrTY DAM

SUSILZTYt Stable

D~0IC"M LZi m. one )wmn~

MALMUS PCL~wZATOW: Will not *coc=

SLOR LLAX 170CW~S

-WU 20 U MWUM~ IS M 32 :2 .MZX OR NPIUM: Shovel up &ad place Ini a cottalmer.

VAei ISOUrL 011~ t y be disposed of In an epprovnd landfill, In accordance with :ocal, stats, and :sdora1
rep.;Atcios.

Samcm nuI

MVlb20U PICUIZO Use NIO0SI approved tespirator when wozkinq aroucid dried mcsaria2 or whma reovvlng this. ~product aft"r service.

VVUTIONI General mechnfaical ventilation is adequate.

so PIMMM3ON Goggle cc safety gleammos with mide shields 5504118 be worn.

e pma wmg Use of rubber glov. so ai-lewd and long-legged clot"in prot..to hawds, arse, and lego

free Mssi camstact. Safety sameshoueld be won to pratest feet friom accidentally dropped cattaisinn of mortar.

MITIOW ZZ
euc5I -iwmaw

Wril:This prwoduct contains cryetalline silica. Prolonged eaposars to dust may causes ilicaeia., & prcVroesivs
posumcconionie. or other resapirstory diseases. Interniational Agency for Rasseaich 02 Cancer (U.RC) has classified
crystalline silica Go a Class 2A carcimogem. Its stUdy Concluded that mfftltisn oidmanca for carcintiqszici~y

insts in mosprls-tal maimals aod that limited uivideaca for carcinfagessiity winito In hunians.

33055 approved rimpi.rators &M-l8 !2e u- any tine that refrimmorlss are torn out after service. while so"s
respiratory hazard and or nuisance duet my exist from the product itself, other foreign substances may wacrrmt
additlonal precaution* duzing tearout &nd disposal.

this Am04 provides the toxic choomical "SP1UMIS !KriTOW' required under Bect' on 313 aff the baorgency Plarming
sad rummunity Xight-To-Kano Act of 19"8 sd 40 CMR 372. Tanic clemical information. If saplica~bif top the
Prftctrs! named, Is located tn Section I! - fLW045K 1312IX1T secrion of the K=S. This inormatitm in
eublect to tts tonis; chemical reporting r'squiromets, of Section 313 and seat be Inicluded in all mMSo that are
copied and distribuited for tris product.

T.Ile eaverial safety dota sheet contains confidential praprist~rY 1nforBationf and is not to to disclosed to the
g4124C91 Public CC to C01P~isti: sw~exept ase requiXId by law. The LnfoVAatlooc accugulatad hoeinj Is beliaved to be
accurate but Is not Warranted to be, whether Originating with A. P. Qreent Industries, Inc. or nat. This
Information in offered solely for use in your evaluation af this prodsuct in respect to 2&fsry. hsmith, sand
evi-romimntaW hazards.

.Prepared myt 511110 . Saith
Titles Senior Technical Consultant
Pft~not (314) 473-3392



MSDS Number: 201

:IW ~hrmal~ micsDate Prepared: May 1. 1987

Date Revised: November 15. 199.

* MATERIAL SAFETY DATA SHEET
SECTION I - PRODUCT NAME

M~aterial.Nanie: Refractory Ceramic Fiber Product
rommon name: RCF: Ceramic Fiber: Mlan-rnadc Vitreous Fiber (N.IMVF)
Intended rise: Hi-.h tcmorniraurv industrial thermtal im5ulation
Trade names: Kiowrolk~ Cerafiherl': Ccra~oolIC Ceraccncm' : Uni.Bhxý ýý Siaber-Bktc0: Quax1-fox-l':

P\ r'o-FldS : Ultrufeit:! : Pyro-Blankctrv: Pyrn-Log-': Ceralanket ': Z-Blok-: Pyro Bloc!ý
Blanket. Modules. Strips. Bulk. Packing. Insulation. Shapes. Rope

Manufacturer/Suppilier
THERMAL CERAMICS INC.
P.O0. BOX 923 DEPT. 300
AUGUSTA, CA 30903
Product Stewardship Program 800-722-5681 FAX 706-560-4053

SECTION 2 - COMPOSITION AND INGREDIENTS

INGREDIENT NAME: CAS NUMBE.R: PERCENT: OSHA PEL: OSHA PEL: THERMNAL
(PROPOSEI) CERLANITC

Refrazitories. :ibers. alurminosilicate W484-4-00-6 95-100 IS mg/rn I ribericc* I fibe:..cc-
ITotal dust)
5 mg/m,

(Respirable dust i
OSHA prcopo~td permwi:bke exposure limit PEL i in 3a Notice of Propo~sed Rulemaking. 1edera! Register H.S. 1178. June 2. lio:
Thermal Ceramics* recommended exposure guideline (REG)~ for respirable fibers as an 8 hour time weichied a~erare T.Ai
expor~ure. based on air ýainrples collected and analyze.d using NtOSH method 7400(B ). Use NIOSH methorl 0500 for total du.t an.
method 0600 for respirable duct collection and analysis.

iNOTE: Seie Section 8 of this.NISDS. tot Personal Protection GuideIlnesi

SECTION 3 - HAZARDS IDENTIFICATION

Pursi hit
health effects: Dust ind reipitibic flbers from this product may aggravate exist~ne chronic lur-, cor~dirions siucnas

bronchitis.. emphys-ema and a-sthma.

Targ-et .1. 2:nvý rlsei. Akin. respilrazor%' Sy5LM and lungs.

Pflflz,', en:r\ routc: intaiation

Actite !rtcoN. Upp.?r respiratory ph\ iical irriation. lm~ation and inflammnation to the eyes on contact and in th!sKin
on prolo~nged contact.

Chr,;n:,; ztc,;:ý The lnterna::inal Acency for Research on Cuncer (tARC). pant of the World Health Orizinizau,@n.
iWHOi, ha'- classilled RCF. a~onz wvith fibrous classwool and mineral wool as po..ible human
carcirtogens tGroup 213) based on sutficient esidencc of ccircrogenicity in animals but insufizc;eni daIL
ill fumans.. Additionallv. IARC classified cr -s.sr!Iine silica, which maN bo found In &e.c-c RCF
%cxpo..cd to :.erperatures abov:. 180WRF j,, rro'rtblv carcinoienic to humans iGroup 2A i

Vigz.v aind .s~npront15
* ifornerexposure..

!nt .ItI .- c. !rr~i*.iv n %.- orvnc,.' in throaz. nc.,.e an:) rzipF-.z'n-v zra.':
;ace, 1
:omrumca (.n Pic.-

r1



MSDS Number: 201
Date Prepared: May 1. 1987(K) Thermal Ceramics,,ee..Ma1.97
Date Revised: November 15. 1993

MATERIAL SAFETY DATA SHEET
SECTION 4 - FIRST AID

Eve contact: Flush ';ith large amount% of water for at least 15 minuter. Do not rub eves.
Skin contact: Wash affected area gently with soap and water. Skin cream or lotion after washirn may be hveipful.
Ingestion: Do not induce vomiting, drink plenty of water.
Inhalation: Remove affected pemon to clean fresh air.

*lhfan. of the symptoms persist. seek medical attention immediately"*

SECTION 5 - FIRE FIGHTING MEASURES

Flash point: Non-combustible
Extinguishing media: Use extinguishing media appropriate to the surrounding fire.
Explosion hazards: None
Fire fighting
proteenre equipment: Wear full bunker gear inc luding positive pressure self-contained breathing apparatus.

SECTION 6 - ACCIDENTAL RELEASE MEASURES

Spill/leak procedurer: Avoid creating airborne dust. Follow routine houseken.ping procedures. Vacuum only wi:h 1-EPA
filtered equipment. If sweeping is necessary, use a dust suppressar.t and place material in coniainers, Do
not use compressed air. Personnel should wear gloves. goggles and approved respirator. Avoid clkan.-up
procedures that could result in water pollution.

SECTION 7 - HANDLING AND STORAGE E .

This product is stable under all conditions of storage. Store in original factor, container in adry area. Keep container closed when not

in use. Follow all MSDS/label precautions.

SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering contro is: Use envn.eering contrcls -such as ventilation and dust collection devices to reduce turbomc fiber
concentrations to the lowest attainable level.

Protective clothing: Protective gloves. Dong sleeved shimts. pants and hat art recommended. Wash expried clothins
separatelN from other clothine and rinse washer thoiroughly. To avoid removing fibers and dust from the
work area. it is recommended that work clothing be carefully cleaned with IIEPA filtered ",acuum or
disposable coveralls be used.

Eye protection: Goggle'csfety giaseq with s~deshields .hould be worn.

Tespiratoryprotection: When it is not possible or feasible to reduce airborne fbcr and dust levels below the PEL or REG
throusth en.zineering controls. or untl they are installed. employees are encouraged to "•, good work
prac.Ices together sith respiratory protection. Before providing respirators to employees (especially
negati p ~ri.sur , typem. erpllyers should 1) ,

rc ntrAin2N.OSELe r 7_ ian'.7!.Q resocctivel andselec the a .

rsniratom rot.!ction baced ,t, nhc rheults of lhat.QL , 2) have the workers evaluated by a
rhysician to determine the workers" ability to wear respirators. a.i 3) implcment respiratory protection
(riming pocirams. Use NIOSH.'MSHA approved respirators. in ,otrpliar" e wsith OSH..-% Respiraton.
Pre,tccrioi itrard 9 CFR IMi.134 :r;i 29 CFR 1926 103. fo: r '.scu'ar faz;ird or airnorme

*(nCfli:ct~ tob,: oncoumncred in thr -.% ri. en% ironment
'age 2
ottrec on Pati n

B.!.J ?a•



aM ,CS MSDSNumber: 201
Date Prepared: May 1. 1987
Date Revised: November 15. 199

* MATERIAL SAFETY DATA SHEET
Minimum Acceptable Respirator Type

When Handling RCF Products

AS.PRODUCED OR "VIRGIN" FIBERS AFTER.SERICE FIBERS/CRISTOBA LrTE

W.YCZ VTR -1 M" FlRESP R .K CQN~CEY~TRAAZLQ) &5ELEALQR

Up to I fibtr cc RECOMMENDD: Disposable
du'tVmist respirator le.g. 3M 99001

I - 5 fibevcza Half-f.,ce. air. purifying respirator Up to f fibcrs/cc or Half-facc. air-punfv.ng respi:.:
equipped wit hi;:rl efficiency Up to 0.5 mo/rn with high-efficier,.c pn.1:::c.

particu!zte air dHEPAi filter respirable cnstobaiite (HEPAI filter carndgs
carridzes ie.z. 3M NW Series) ie.g. 3M 6000 Sernes)

5-25 fiLbrs,: Full-face air-punfving respirator Full-face air-punrfying respir;t.,r
with high efficicricv particulate air equipped with high-efficiency
HEPA) filter car.ndizes oe.g. 3M particulate air IHEPA) filter

7800 with 7255 fihers a or powered cartridees (e.!:. 3M7,S00 wi:h "
air-punfyiing respirator (PAPR) filters) or powered air-punt> an,
equipped with HEPA filter reF.pirator (PAPR i equipped w.ith.
:artridves (e.g. 3M W3265S with KIEPA filter cartrýdg's (eCg. T-I
W3267 filtersa W3265S with W-267 filters:

Greater mhar .25 fiberscc Full-face positive pressure supplied Greater than 25 fibers/cc Full-face positise pre•sure
air respirator ie.g. 3M 7800 with 2.5 mg/m, respirable supplied air respirator (e g. 3N1
W9435 hose and W3196 regulator) cn stobalite 7800 with W9435 hose and

W3. 196 regulatorI

" Eight hour titre wetghted average (•rW*-) of concentrations determined by air sampler. collected and analy7ed using NIOSH
me:hod ...Oq) Ba for airborne fiberv; and method, 7500 for cnastobalitc.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

Appearance: White odorls wool-like fibrous material Vapor pressure: Not applicabir
Boiling point: Not applicable Vapor denxity: Not apphcab:c
MIellingpoinr" > 32(01F 176 'C, Specific grarity range: 2.50. 2.70
Water .o1. bjilirv (Me): Not soluble in water % Voatfile by volume: 0

Chemical family: Vitreous Aluminosilicate Fibers pH: No: an.plicable

SECTION 10 - STABILITY AND REACTIVITY

Hazardout po/ymeri.ativn: None.
Chemical inenmpatibilities: Hiydrtct',u,rn acid. phosphoric acid. strcng alialies,
Hardnuts decomposition, inducts: None,

C• 'tuea e Pa,;. 4
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MSDS Number: 201
Date Prepared: May 1. 1987,

(LW Themalera icsDate Revised: November 15. 19

* MIATERIAL SAFETY DATA SHEET
SECTION 11 - TOXICOLOGICAL INFORMATION

Epidemiology:
Industry epidemiologic investigations of RCF production workers are ongoing'.
The preliminary evidence, obtained from employees in RCF manufacturng facilities, is as follows:
1) There is no evidence of any fibrotc lung disease tinterstitial fibrosis)i on x-ray.
2) There is no evidence of any lung disease amnong those employees exposed to RCF that have never smoked.
3) A statistical trend was observed in the exposed population between the duration of exposure to RCF and a decrease in sorre

measures of pulmonary funczion. These observations are clinically insignificant. In other words. if these obser% ations wer.-r acý
on an individual employee. the results w~ould be interpreted avs being within the normal range.

4) Pleural plaques (thickening along the chest wall) have been observed in a small numbter of employees who had a lone duratic~r.
employment. There ate several occupational and ncon-occupational cnuses for Pleural plaque. It should be noted that plaq~ues are
pre-cancer nor are they associated with any measurable effect on lung function.

Toxicology:
The International Agency for Research on Cancer tIARC) reviewed the carcinogenicity data on man-made 6vitreous fibevrs (in cudi;-
ceramic fib.-r. gla.,swool. rockwool. and slaewooh in 1987. IARC classified ceramnic fiber, fibrous glasswool and mineral wool
(rockwool and slagwool) as possible human carci .nogens (Group 2B). LARCs classification of ceramic fiber was based on sufficie:,
evidence of carcinogenicity in experimental animals and inadequate evidence (no data) of the carcinogenicirty of ccramnic fibers to
humans.O A number of studies on the health effects of inhalation exposure of rats and hamsters have recently been completed. In a lifetnime ni
only inhalation study. rats exposed to the Maximum Tolerated Dose of 30 mg/rne (approximately 200 fibers/cc) developed pro~res-ý
lung damage (interstitial fibrosis) and cancers of the lung and ofth~e pleura (lining of the chest wall and lunst). In contrst harnSrer"
similar2ly etrposed developed interstitial fibrosis uan pleural cancer, but no lung cancer. CumCC of the pleura is called mesotheliom:
A multiple dose study in rats (3.9.16 mg/rnI: approximately 25.75.115 fibers/cc. respectively) has been concluded after 29 months.
These study data demonstrat a dose-response relationship to the biological effect of RCF in rats. There is no RCF related increas,
lung tumors at 3.9 or 16 fgmg/in A pleural fibrosis and mesothelioma. were seen in a single rait in the mid-dose (9 mg/rn-) g~roup. In
addition, no consistently diagnosed fibrosis was seen below 9 mg/rn'. Pulmonary fibrosis was obsenled at 9 and 16 mg/rn.

SECTION 12 -ECOLOGICAL INFORMATICN

Adverse effects of this material on the environmient are not anticipated.

SECTION 13 - DISPOSAL INFORMATION

Waste managementlt
disposal: To prevent waste fibers becoming airborne, a covered container or plastic bagging is recommended.

Comply with fedceral, state and local regulations. Mvethod of disposal: Landfill (reportablv quinmities
(RQ) not applicablet. Chemical additions, processing or otherwise altering this material may mak-e tI'n
waste managemer.: infonmation pre!sented in this MSDS incomplete., inaccurate, or otherwis
inappropriate.

RC'RA: If discarded in its purchased form, this product would not be a hazardous waste eithier by listine or h-.
charactrinstic. How~ever. under IZCRA. it is the responsibility of the product user io determine at the!
time of disposal whether a material containing the product or derived from the product should be
classified as a hazardou% waste. (40 CFR 261.20.24).

TCLP: As manufactured. refrac:tory ceramic fiber blankets were tested using- EPA * Tosuwlr) Char;;c:EnSt1L.
Leacin: Prmdur!TCK Retils se-t~! lercwere no dewVTTcta,Ie:ont rr.mn~m!s er dt:mec*.al,!

leacab~ cotamiant -Aich xccdcd:here!qutmtorv levels.

6fvm*- o Paqu t



MSDS Number: 201
Date Prepared: May 1. 1987
Date Revised: November 15, 1993

MATERIAL SAFETY DATA SHEET
SECTION 14 -TRANSPORT INFORMATION

Department of Transportodon (D.O. T.):
Hazard class: Not regulated United Nations (UN) Number: Nor applicable
Labels: Not applicable North America (NA) Number: Not applicable
Placards: Not applicable
Bitu of lading: Product name

SECTION 15"-IREGULATORY INFORMATION

SARA Tide III: This product does not contain any substances reportable under Sections 302, 304, 313 (40 CFR 372h.
Sections 311 and 312 apply.

OSHA: Comply with Hazard Communication Standard 29 CFR 1910.1200 and 29 CFR 1926.59. Respirator
Protection Standard 29 CFR 1910.134 and 29 CFR 1926.103. Components of this product are
considered to be hazardous as defined b. the OSHA Hazard Communication Standard.

TSCA: All substances contained in this product are listed in the TSCA Chemical Tnentory [Section 8(blj.
Refractories. fibers. aluminosilicate (CAS # 142844-00-6) is subject to the TSCA Export Notifi cation
Requirements (Section 12(b)].

California: Listed as -Ceramic Fibers (airborne particles of respirable size)" Proposition 65. The Safe Drinking
Water and Toxic Enforcement Act of 1986.

.SECT. •T• EI INFORMATION -

Precauions To Be Taken After Service and Upon Removal:
As manufacured.- RCF products are aluminosilicates which may transform upon heating at tempermtures above 1800°F to mullite and
crisobalite (a form of crystalline silica). Removal of RCF products after service may generate respirable dust. Prolongedlrepeated
inhalation of respirable free crystalline silica dust may cause delayed lung injury (silicosis). IARC has placed crystalline silica in
Caregoy 2A dIARC believes there is sufficient evidence of carcinogenicity in animals but evidence of the carcinogenicity to humans
is limited) The OSHA PEL for respirable cristobalite is 0.05 mg/m'. Appropriate ventilation and respiratory protection should be
provided in compliance with OSHA Standards.
Deflnitions:

ACC;IH: American Confe.ence of Governmental Industrial Hygienists
CAS#: Chemical Abstracts Service Number
EPA: Environmental Protection Agency
f/cc: Fibers per cubic centimeter
HEPA: High Efficiency Particulate Air
mg/rm: Milligrams per cubic meter of air
MSFIA: Mine Safety and Health Administration
N'IOSH: National Institute for Occupational Safety and Health
OSHA: Occupational Safety and Health Administration
RCRA. Resource Conservation & Recovery Act
SARA: Superfund Amendments and Reauthorization Act

TITLE IlI: Emergency Planning and Community Right To Know Act
Section 302: Extremely HKzardous Substances
Section 304: Ernerrl.ncy Release
Section 311: MSDS/List of Chemicals
Section 312: Emergency and Hazardous Inventory
Sec:tion 313: Toxic Chemicals Release Reporting

TCLP: Toxicity Characteristics Leaching Promdures (EPA)
TLV- Threshold Limit Values (ACGIH)
TSCA: Toxic Substance Control Act
29 CFR 1910.134 and 29 CFR 1926.103. OSHA Renpiratory Protection Standard
29 CFP 1911.1200 and 29 CFR 1926.59: OSHA Hazard Communicatinow. Standird

ContmudecnP cd . 2. 1.. 1 Ppae r.C



* MSDS Number. 2U1
(HEY Thrrn l ('r~mireDate Prepared: May 1, 1987

Il Th rUlerIIIi'I m ~ics5 Date Revised: November 15, 1993

* MATERIAL SAFETY DATA SHEET
label. Sample

F PRODUCT SAFMT nIWOAMATIONI RUNSU1ONEMENTS SUR LA *OFAMACION SOBRE
* tATO CIAN VONPOUTsicultrr Des P~owuI's - SEOUftIDAD OfPROOUCTO
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Rc% isions: Replacei rv-ision dated December 1. 1992. Se~uon 2: irivredient rame ret kcd; Section 8: protectiv.! clothing
reworded: Section 1.1: updatcd irtforrnation: ani other minor editorial chiinges.
Label: (11-0991 -Refractory Ceramic Fiber Product"

Reasonaible care has3 beer. taken in the prep:Latlot of the information conriianed in this Material Saft~y Datra Sh~t' andi is jtven
in good faith. H~owever. Thermal Ceramics Inc a~s!umcs no responsibility at to the- accuracy or suitability of %uch information

'n d no %arrant%. expressed or imrplicd. is made.
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4 Material Safety A inldaios f,:

Data Sheet
Pane* M41.s U1,~i

Date Itued: August II, 1989 PO Sox 2079
Emergency Phone: 1.800-265-7514 Smrrn,. Niarno N77 ?74
lamlnation Phone: (519) 336-7770

(205) 297-0100

PRODUCTS
Rocflex Products Parm Cubes
Rocboard Products Pargro Rock Wool

Ricblanitt Products Pargro Peamool"
Maimne Products
Bulk Fiber Bales or Bags
Cryopoic Inulation
Paroc 1200 Pipe Insukinon Products
Hilcover Pipe Insulation Products
Paroc UHDS Pipe Insulation
Pargro,' Slabs
Pargro Blocks

W 1. PRODUCTINGREDIENTS

a) Man Made Mineral Fiber OSHA-PEL ACGUf.TLV CAS #
Total Ibtal None
lSmg/m3  IOmg/m 1  assigned

Respirable Respirable
5mglm3  5mg/inm

b) Urea extended pbenol , P ACGDI-TLV C._#
formaldehyde res..cm-d 4A,, cone none 25104-55-6

c) For ASjjJacketed products OSIIA-PEL ACGIH-TLV CAS#
only, adfmiv contaln none none none
etbane-vinyl aietate copolhymer igned

E.I..IP•9e, 12



O 2. PHYSICAL CHARACTERISTICS

Boiling Point: N/A Odor: Faint resin odor

Vapor Pressure (mm Hg): N/A Specific Gravity (H OnlI Var.

Vapor Density (Air-I) N/A Melling Point: 2000"F

% Solubility: Nil Evaporation Rsde: N/A

Appearance Yellow-beige, may be faced

3. FIRE AND EXPLOSION HAZARD DATA

Flash Po-Int: N/A

Flamm"e Umis: LEL N/A

AtoignidonTeuperature: N/A

ExtpAshng Media, Uie media appropriate to thesurrounding fim conditom.

Specil Fire Fighting Procedurmes Treat as residential building materials.

LUmkuaJ Fire and Explosion Hazds The facing on faced products nmay burn and care should be exercised when
workiiraround an open flame. The orgnic btinder and the facing will emit
toxic fumes and smoke when oxidized antdwrtilation is reconmended on initial
oqWprwnt su.n-up.

4. REACTIVITY DATA
.gubst: SmbAe

Icompadblity: Hydrofluoric Acid

Hard-mu Polynrizadow Will not ocur

Csditiona to Avoid: None in dmigned ue.-

Jadow Decompiositon or By. Prodia Catbon Dionit. Caton Monoxide, Hydrocarbon pseicl Carbon-
HydrogenNitoigmiruli Nitrg.02)Vs cornpounda.

5 HEALTH HAZARD DATA

loaua of Fnr. Wnalation,,,kin and eye uont.a

Acute Effecs: Man Made Minremr Fibers (MMMF) are a mechanicl iritant to skin, eye and upper respiratory system.

avronki Effects: Extensiv medicl-4dentific research h-4 bren conducted into the health aspects of mineral fiber over the
past 50 years. The International Agency for R,-earch on CaD= (LARC), an agency for The World He•lth
Orpanmation (WHO) has reviewed this research. The research has included studies of over 50,000 wyorkers
emipoyed in the induryv, and animal studies.

B.1.1 Paae 13



The animal studies showed that mineral fiber was not a carnoge by inhalation. Malignint tcmors
were produced in animals when large doses of mineral fiber were implanted surgically or injected into
the chest or abdomen; bypassing the animals natural defense mechanism. As a result, [ARC has'

dassified mineral fiber in group 2B, "posibly carcinogenic to humans". No increased risk has been
demonstrated through inhalation experiments, even at doses of 3000 f/ml over a two yew period.

The results of human siudies showed somewhat higher risk of lung cancer among workers employed in
the industry during the early days of production (1930-1950). A varieq of carcinogens used at the time
and the lack of dust-suppressing agents contributed to the hazard.

The National Toxicology Program (NT?) and the Occupational Safety and Health Administration
(OSHA) do not list or regulate mineral fiber as a carcinogM.

6. EMERGENCY AND FiRST AID PROCEDURES

Eye Commct: Rlush with copious quantities of water. Contact a physician if inritaion pelsis.

bdl=Wion: Remove to frsh air and drink water.

Skin Contact: Cleanse with cold wase, then wanr water and s"ap.

ligl iorc Not likely, contact physician if it occurs.

O Z RECOMMENDED WORK PRACTICES

Wear Loose Clothing: Wearing long-sleeved shits and blouses, loose at the neck and wrists, along with
long pants and caps will protect skin anas f.un coming in contact with mineral
wool fiber. Loose clothing prevents fiber fom rubbing into the. skin. Depending on
job conditions, gloves my be necessar.

Pri eyt Airborne Dust: Dust collection systen. should be used whenever ineral wool fiber exposues may
exceedeithercstablisheddut standansorcomm fiberstandads. Operations
such as swaing, machining andlor blowing mineral wool fiber have the greater
powreial for high exposuns.

Protect Eyes: Saety glasses. gI Wes or face shields should be worn wheniever mineral wool fiber
muterials a-'beit applied overhead or in msas where loose pua•rtes or fibers may
Set into t•eyes.

Don't Rub or Scratch Skin: If mineral wool particles and fibers accumulate on cxposed skin areas, do not nub or
scratch. Remove the matial by washing the skin thoroughly but gently with warm
water ad mild soap. Using a good commer•ial. skin carea or lotion after washing
may be helpful.

War Respirators: If there is a possibility that airborne mineral wool fibes concenrations may exceed
safe working levels or if respiratory discomfort is experienced, respirators should be
wrm. Acceptable respirators am those specifically approved by NIOSH for
protection against dusts. Examples am 3M $710 (9910), etc. An appropriate fit-
testing piwra must be incorporated in the respi•tory protection program.

Wash Work Clothes Separately: Work clothing wom in areas where exposure to minera wool fiber is possible
should be wished separately from other household laundry to prevent fiber from
being transferred to other clothing. Rinse the washing machine thoroughly before it
is used again. If there is a lot of fiber on clothing, it is best to presoak and-rinse the0garments first. prior to washing.

Keep Work Areas Clean: Avoid usmecessary handling of'scrap materials by keeping waste disposal equipment

e'Lone to working areas as possible. Do not let scrap material and debris pile up on
ý and •other surfaces. Follow an organized housekeeping prog-am at all times..

Page 14



. 8. ADDmONAL INFORMATION

Acronyms used In this MSDS:

ACGIH: American Conference of Govemmental Indusuial Hygienists

CAS#: Cbemical Abstracts Service Number

r/ml: Fibers per milliliter

IARC: International Agency for Research on Cancer

LEL: Lower Exposure Limit

NSHA: Mine Safety and Health Administration

N/A: Not Applicable

NTP: National Toxicology Program

OSHA: Occupational Safety and Health Administration

PE Nrmissible Exposure Limit

"TLV: Threshold Limit Values

WHO: World Health Organization

B.1.1 Pace 15



4

Health and Safety
Aspects of Refractory

Ceramic Fibers

Refractory ceramic fiber is a synthetic amorphous glassy the skin. Skin reactions vary directly with the size and
alumina silica product which is created from molten the stiffness of the fiber handled, with fibers of large
masses of raw materials under highly controlled con- diameter (greater than 5 micrometers) being more likely

e ditions, to cause irritation and itching. Irrifation normally does not

I ndustnial Insulations uses such fiber from a number of persist for any length of time and can be relieved by
andufacturernstonss to sduche r from vacuume owashing exposed skin areas gently in warm water withmanufacturers to produce INIDO-FORM' vacuum- mild soap.

formed materials, I-CUBET and Z-BLOKI fiber
modules, and a variety of fabricated parts from blanket Some individuals may be more sensitive to irritation from
and felt. refractory ceramic fiber than are others, and a relatively

Refractory ceramic fber (RCF) has been produced in small number may be forced to seek other types of
commercial quantities for about 25 years. Because of this employment. The vast majonty of workers, however, can
relatively short history, it has been deemed necessary control skin irritation by following the work practices
to establish through testing whether or not the health et- outlined at the end of this bulletin.
fecs of these fibos are identical to those reported for
glass as d rockwool fibers. The RCF industry, through the Upper Respiratory Irritation
auspices of the Thermal Insulation Manufacturers Associ-
tion (TIMA), is sponsoring animal inhalation studies as It is possible that some workers may experience tern-
well as epidemiological studies of workers in the industry porary UPPER RESIM:RATORY IRRITATION (that is. scrat-
Until such time as definitive answers are available, it is chiness or burning of the nose or throat) if airborne
advisable to follow certain common sense work practices refractory fibers are generated during manufacture or
designed to minimize exposure. These recommendations handling of refractory fiber-containling products. Uke skin
and the reasons for them will be covered in appropriate irritation, upper respiratory irritation is a mechanical reac-
sections of this publication, bon to sharp, broken fibers. it Is not an allergic reaction

and the irritation does not persist.
Unprotected exposures to high concentrations of airborne

Refractory ceramic fiber and most glass fibers are very refractory ceramic fiber may produce a transitory condi-
similar In their ability to cause skin and upper respiratory tion, usually manifested by coughing or wheezing. Careful
irritation. SKIN IRRITATION is experienced by some attention to housekeeping and proper work practices can
workers in refractory fiber manufacturing facilities as well effectively control airborne refractory ceramic fiber con-

, 1 as some people working with refractory fiber-containing Centrations to prevent this upper respiratory
materials. This skin irritation and possible Inflammation irritation. The effects subside soon after the worker is
is a mechanical reaction due to snarp, broken ends of removed from exposure and have no known long-lasting
fiber Mat rub or become embedded in the outer layer of impact on health.



3._.

After Service Summaries of the results of the Davis study and an in-
terim report of the Los Alamos study will be covered

Refractory ceramic fiber which has been in service at below.

elevated temperatures (greater than 10000C) may
undergo partial conversion to crislobalite, a form of In his experiments. Davis inj,:ited refractory ceramic
crystalline silica which can cause respiratory disease fibers into the abdomens of 4.i rats Intrapantoneal in-
(silicosis). This is a consequence of the crystallization or jection of fiber bypasses all o.' the animals' natural
devitrification of the fibers which occurs at high defenses and is used as an indicator of the relative
temperatures. The amount of cristobalite which is form- biological activity of fibrous materials, although it does
ed, the size of the individual crystallites and the nature not duplicate any type of human exposure In this experi-
of thp matrix in which they are embedded are all a func- ment, three of the 32 animals developed primary ab-
tion of the temperature and the length of time the fiber dominal tumors. Depending on t 'e dose, scientists have
has been heated. found some tumor formation whan injecting virually all

types of fibers directly into the --I)domen. Such results
Under normal use conditions. refractory ceramic fiber will from intraperioneal injections ha•-; been found no mat-
generally be exposed to a temperature gradient. Conse- ter what the experience has beqn in inhalation ex-
quently it is most probable that only the fiber nearest the penments.
hot surface will have an appreciable cristobalite content.
It is also pos.ible that the devitrified cristobalite-containing Davis also exposed forty-eight rat-s o refractory ceramic
fiber will be more friable and therefore may generate a fiber by inhalation for seven hour - a day, five days a
larger amount of dust when fiber is removed from a high week, over a period of 224 days. Tie airborne dose of
temperature application. Experiments have not yet been fibers longer than 5 microns was reported to be 95
conducted to as'.ertain whether or not these devitrified fibers/cc.
fibers are biologically a',ctive in animals

Animals sacnficed at the end of the sudy were reported
For these reasons particular care should be taken dur- to have an average of 5% pulmonary fibrosis. At the end
ing fte "tar-out" of refractory ceramic fiber linings to of the study, eight of the rats were found to have tumors
minimize generation of dust. Adherence to proper with three animals demonstrating lung carcinomas.
methods of dust suppression and control is imperative.
The most prudent approach Is to treat devitrifled fibers The fibrosis and carcinoma found in the Davis study
as free crystalline silica. Even with adequate control. it by inhalation were not expected and clearly point to the
is recommended that a respirator approved by NIOSH need for further study, while raising the normal le"3.l
for protection against pneumoconiosis-producing dusts of concern.
be used by all workers in the area during removal
operations. In 1979. a large scale animal exposure experiment was

begun at the Los Alamos National Laboratories involv-
ing several types of man-made fibers,, including refrac-Medical and Scientific Studies tory ceramic fiber. In the Los Alamos stu";, two animal
models were used-rats and hamsters. The rats were

There are no known published reports in medical of a different strain than the ones used in the Davis
literature dealing with the health experience of people study mentioned above. The Los A!amos study is not
who work with refractory ceramic fibers. Two studies, one yet complete Results to date concerning refractory
in Europe and the other in the United States. are in the ceramic fiber will be summarized here and updated
initial planning stages to study the health of workers in- when the sludy is completed.
volved in the manufacturing of refractory ceramic fibers.
Initial results from those studies will be available in three To date, inhalation experiments involving rats show no
to five years. cancer or fiorosis in twenty-five animals examined this

conflicts sharply thus far with the Davis study. Inhalation
There are two known investigations which have studied experiments on hamsters showed one cancer
the effects of refractory ceramic fibers on animals. An (mesothelioma) in fifty animals but no fibrosis was
investigation by Davis. et aJ. in Edinburgh has been com- observed. One of 157 control animals developed a spon-
pieled and publis.hed1 . The other study is nearing com- taneous tumor without exposure to fibers. The exposures
pletion at the Los Alamos National Laboratories 2 and were conducted at 200 f/cc. 6 hours a day. 5 days a
should be availa!:le for publication within the next year. week. for 24 months.



The researchers at Los Alamos also performed intra- use of respiratory protection and specified work practices
pentoneal injections of refractory ceramic fiber using both must be required, as detailed elsewhere in this document.
hamsters and rats. Most of the hamsters did not tolerate
the initial injection of the fiber into their abdomens and Refractory ceramic fiber poses an additional health con-

died immediately after injection. Of the five animals so cern after the product has been in service. Crystalline
far reported who survived the injection, no tumors were silica in the form of cnistobalite is formec. Typically. bulk

found. Nineteen of the twenty-two rats examined material contains greater than 20 per cent cristobalite

developed tumors (primarily mesothellomas) after tntr- while respirable gravimetric samples contain greater

peritoneal injecticri of refractory ceramic fiber. This result than 15 per cent cristobalite. Cristobalite exposures
was very different from the results obtained by Davis. may cause lung disease (silicosis) if overexposure oc-

curs. The Occupational Safety and Health Administra-

While the results from the Davis and L•s Alamos studies tion (OSHA), United States Department of Labor
are conflicting in many ways, there is little doubt a higher regulates exposures to cristobalite under 29 CFR
level of caution now exists about the possible health im- 1910.1000, table Z-3- Mineral Dusts. One half the value
plications of exposure to refractory ceranmi fiber. In order calculated from the mass formula. (1 0mg/m3) / (%SiO2
to help clanfy some of the uncertainties raised, new + 2), Is used to determine the appropriate permissi-
studies have been designed and funded by TIMA to study ble exposure limit. i.e. 18o/% cristobalite 1/2 (10)/(18 +
the human experience as well as further animal studies 2) - 0.25 mg/m3.
with refractory ceramic fibers. This effort will begin in late Recommended Work Practices
1985 and begin producing results in three to five years.
Until more is known about the possible health effects of The procedures recommendeJ in the following section
refractory ceramic fiber, care should be taken whet us- are good practices that apply when working where all

Sing these product's as detailed in this document, types of dust can be generated. However, even though
it is thought that they apply in only a fraction of the con-
ditons expected with the use of RCF products, someRecommended Handling Procedures. recommendations are given for work environments where

Occupational Exposure industrial hygiene measurements exceed values given

Guidelines/Limits elsewhere in this document. Also, some recommenda-
tions are only applicable to after service work with these
prctlucts.

Refractory ceramic fiber (RCF) is not currently regulated

in the occupational environment by any Federal or State Loose Clothing. Wearing long-sleeved shirts and
health agency. Industrial Insulations and others have blouses, loose at the neck and wrists, along with long
established a workplace exposure guideline (WEG) of 2.0 pants and caps will protect skin areas from coming in
fibers/cubic centimeter (f/cc) as a result of the medical contact with refractory ceramic fiber. Loose clothing also
and scientific findings available at this time. The WEG helps prevent fiber from rubbing into the skin. Depen.
refers to an airborne concentration of a substance, time ding on job conditions, gklves may be necessary.
weighted for a 7 to 8 hour workday and a 40 hour
workweek. under which it Is believed that nearly all Minimize Dust. Mechanical dust collection systems
workers may be repeatedly exposed day after day without should be used whenever refractory ceramic fiber
adverse health effects. No employee should work without mateials are machine sawed or sanded. Handling and
protection in environments where the airborne concen- cutting should be done in a manner that will create the
trations exceed 10 f/cc even for short periods of time. least amount of airborne dust.

Industrial Insulations is monitoring the fiber dust levels Skin Irritation. If refractory ceramic fiber particles ac-
in its plants anrd is committed to maintain levels well below cumulate on exposed skin areas, do not rub or scratch.
20 fibers/cc. In most operations levels below 0.5 fibers/cc Remove the particles by washing the skin thoroughly but
will be maintained, gently with warm water ari mild soap. Using a good com-

mercial skin cream or lotion after washing may be helpful.
Industrial hygiene monitoring data ot)tained under typical

* fild conditions indicate that in confined areas with poor Eye Protection. Safety glasses. goggles, or face shields
exhaust ventilation it is entirely possible to exceed the should be worn whenever refractory ceramic fiber
WEG of 2.0 f/cc. In such situations, temporary exhaust materials are being applied overhead or in areas wriere
ventilation shcu!d be installed. If this is not feasible, the loose particles may get into the eyes.



Respirators. Respiratory protection must be worn to 3. Laundering. Laundering of clothing contaminated with
protect against breathing air contaminated with poten- refractory ceramic fibers shall be done so as to prevent
tially harmful materials sich as refractory ceramic fiber thp release of airborne fibers in excess of the 2.0 f/cc
and cristobalite. Acceptable respirators are those ap- WEG.
proved by NIOSH for usage in specific airborne con-centrations. Housekeeping. Avoid unnecessary rehandling of s,'crap

materials by keeping waste disposal equipment as close

Refractory Ceramic Fiber Exposure to working areas as possible. Don't let scrap material and
Respirators debris pile up oar floors and other surfaces. Follow an

organized housekeeping program at all limes. Vacuum
dust with equipment fitted with HEPA filter. If sweepingRespirator users should be instructed as to the proper is necessary, use a dust suppressant.

use of respirators and their limitations, and must be fit.

tested to asseos the quality of fit. To test the respirator, Waste Management. Wastes generated during applica-
cover the air inlets with the palm of the hand, inhale so tion, demolition, breakage or spillage are not hazardous
the facepiece collapses slightly, then hold breath for a wastes as defined by RCRA (40 CFR Part 261). Comply
few seconds to see that it remains collapsed and ttere w.1h federal, state and local regulations. Method of
are no leaks. Anolher method is to place a subst',nce disposal-landfill. RA-NIA.
with a distinct odor or taste near the respirator seal. It
should be undetectable if the respirator fits well.

Disposable respirators should be discarded when soiled
or when breathing resistance is noticed by the wearer.
For exposures in the 2-5 f/cc range, disposable
respirtors such as the 3Mv Model 8710 are appropriate.
Non-disposable types must be regularly cleaned, in-
spected and mulntuined. Footnotes

I. JM.G. Davis. J. Additon, R.E. Bolton, K. Donaldson,
A wearer of respiratory protection experiencing breathing A.D. Jones & A. Wright, "The Pathogenic Effects of
difficulty while using respirators should be evaluated by Fibrous Ceramic Aluminum Silicate Glass Administered
a physician to determine the ability of the worker to wear to Rats by Inhalation or Peritoneal Injection," Biological
a respirator. Effects of Man-made Mineral Fibers, Vol. 2. p.303.

Personal Protective Equipment. In work situations in 2. D.M. Smith, Princpal Investigator; Interim Progress
which engineering controls and/or local exhaust ventila- Report 1o Medical Scientific Committee of TIMA. Personal
tion are either technically not feasible or insufficient to communication dated March 29, 1985.
reduce the airborne concentrations of refractory ceramic
fibers to below a tine weighted average of 2 f/cc, the
following clothing guidelines are recommended:

1. Speclal clothing. Provide and require the use of
special clothing, such as coveralls or similar whole-body
clothing, head coverings, gloves, and foot coverings for
any employee exposed to airborne concentrations of
refractory ceramic fibers which exceed a ceiling of io f1cc.
Provide changing rooms for employees working regular-
ly in such an environment. L

I NDUSTRIAL

2. Clothes lockers. Provide two separate lockers or con- -7 INSULATIONS
tainers for each employee, so separated or isolated as T" INC.

to prevent contamination of the employee's street clothes
from work clothes. 13K.. E 1.0--1!- A,•.-

,. ' '1%!,-, : 9,'7F,' UEL.
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INSPECTION FOR SHIPING DAMAGE L&L SPECIAL FURNACE CO.,INC.

BE SURE YOU INSPECT THE FURNACE AS SOON AS IT ARRIVES. ANY CLAIMS
FOR DAMAGE MUST BE MADE IMMEDIATELY. IT IS THE CUSTOMER'S, RESPONSIBILITY TO COLLECT FROM THE INSURANCE COMPANY IF THERE IS
ANY DAMAGE.

in inspecting a shipment:

(1) Count all the cartons and compare with the number shown on
the freight bill and the Bill of Lading.

(2) Look at the name on each carton. Is it addressed to you?
(3) In case of damage or missing cartons, before you sign the

freight bill, write a full description of the breakage or
damage or shortage on all copies of the freight bill.

(4) Make your notations as specific as possible to protect
yourself in the event that concealed damage is subsequently
discovered.

(5) Open all cartons as soon as possible.

CLAIMS FOR DAMAGED OR LOST FREIGHT: The Bill of Lading is an
acknow--ledgement by the transportation company of the receipt in
good condition of the shipment covered by the invoice. Once the
freight company has accepted the goods from the manufacturer,
they are insured, and if damage should occur, full liability is
with the carrier and not the manufacturer. The consignee must
file a claim directly with the carrier for any damages occurring
during shipment or final delivery. Because safe delivery of a
shipment is the responsibility of the carrier, it is imperative
that you inspect the shipment at the time of arrival before. signing the freight bill. If you sign a clear delivery receipt
(one signed without exceptions) and later find a shortage, or
damage, you will be liable.

CONCEALED DAMAGE: In case of concealed damage, save all boxes and
packinq material, and contact the transportation company
imime-idiatel-y-a--nd ask for an inspection by the transportation
company's agent. If the request is made by phone, you must
confirm it in writing. This request should be made within 15
days after delivery. This is necessary before filing a claim.
At time of inspection, require the inspector to give you a
concealed damage report, stating the condition of goods he has
examined. It is his duty to do this and you should insist upon
it. Unless you do this, the transportation companies will not
entertain any claim for damage. File claim promptly, but in no
case later than 9 months from date of delivery. The concealed
damage report, al-ng with copies of the invoice, the Original
Bill of Lading, and the Freight Bill will properly support a
claim.

LOOKING FOR CONCEALED DAMAGE: Inspect all bricks (especially the
roof) after removing the interior brace. Look for hairline
cracks. Inspect all components inside the control panel. Is
eeything tight?

INSPECTION FOR SHIPING DXMAGE:C.I.I.l 2/1/85
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REASSEMBLY AND PREPARATION OF XL, XT, AND TF FURNA(C!:

CONTROL PANELS: On many furnaces with separate control panels,
the panels have been demounted. Attachment is fairly straight
forward. All wires are marked for proper c~rnection in the bac%
of the furnace. See the wiring diagram.

LEVELING: Take off the skids and insert belts in the welded n.;ts
Tn7 base of the legs. Level furnace. This is important
because your work could possibly roll off an unleve! hearth and
damage the furnace lining.

DOOR PREPARATION: Most furnaces are shipped with the door
a-ttached; door preparation in these cases is straightforward.
Simply remove any packing material and tighten any clamping or
hinge hardware that may have worked loose in shipment.

BE SURE THAT THE HARDENED BOLTS THAT GO INTO THE DOOR AND ACT AS
HINGE PINS ARE IN AS DEEF AS THEY CAN GO AND THAT THE LOCK NUTS
AFE VERY TIGHT. See Routine Maintenance Procedures.

See Vertical Door Installation Instructions located in the
OPTIONS INSTALLATION Section if the furnace is provided with this
opt:ion.

INSTALLING HEARTH: (This applies to standard cordierite ceramic
hearths, silicon carbide hearths, and alloy hearths. See
specific sections or separate instructions on special hearths;.

, Hearth must be raised above the bottom elements at least 1-1/2".
The more space provided, the better the uniformity will be. If
the hearth is not raised above the elements, the elements will
overheat and the hearth could crack.

Included with the hearth are ceramic standoffs. Evenly distribute
the load of the hearth on the standoffs. If your loading is
unusually heavy or if you breaft a hearth it is suggested that you
purchase more of :hese standoffs. See below for normal hearth
loadings. The standoffs may be cemented to the bottom firebrick.
Also, you may choose to use hard firebrick to support tne heartn.

These can be cut and rubbed to make leveling of the hearth
easier. When hearth is in place, final leveling may be done with
the furnace leveling bolts. You may want to cem'nt into place
nard firebrick bumpers along the sides and in the back to keep
the hearth plate from shifting. Be careful if you do this so
that the side and bottom bricks are not cemented together and
that no elements are covered. You can purchase "Hard Firebrick"
and "Refractory Cement" direct from L & L. Hearth should be
placed eouidistant from sides, back, and door so that there is an
air space betwen hearth and all sides.

REASSEEMBLY:C.2. 1.1 2/ 1 /2 5



REASSEMBLY AND PREPARATION OF XL, XT, AND TF FURNACES

STANDARD CORDIERITS HEARTtiS FOR L T AND TF SERIES FURNACES

NO. STANDARD NO. OF
OF PLATE HEARTH HEARTH

MODEL PLATES SIZE LOADING SUPPORTS

XT 12 1 il" X 1i" 125 LES. 4
XT 15 1 13" X 13" 175 LBS. 5
XT 18, XT84 1 16" X 16" 250 LBS. 6
XT24, XT 28 2 11" X 22" 500 LBS 6
XT 30, X' 34 4 13" X 13" 700 LBS. 5
XT 36, XT 48 4 16" X 16" 1000 LBS. 6

XL 524 1 13" X 22" 300 LBS. 6
XL 82.4, XL 824, XL 418 1 16" x 22" 350 LBS. 8
XL 816, XL 836 2 16" X 16" 500 LBS. 12
XL 848 3 16" X 16" 750 LBS. 18
XL 236 3 11" X 22" 750 LBS. 18
XL 214, XL 244 2 11" X 22" 500 LBS. 12
XL 248 4 11" X 22" 1000 LBS. 24
XL 272 6 11" X 22" 1500 LBS. 36

TF 3248, TF 3348 4 13" X 22" 1200 LBS 24
TF 3272, TF 3372 6 13" X 22" 1800 LBS. 36
TF 3436, TF 3636 4 16" X 16" 1000 LBS. 24
TF 3448, TF 3648 4 16" X 22" 1400 LBS. 32
TF 3472, TF 3672 6 16" X 22" 2100 LBS. 48

For odd sized hearths or larcer ones figure approximateIy
1 lb. per square inc.% loading.

MISCELLANEOUS PREPARATION: Vacuum out furnace interior for any
dust: particles that may have co:re loose during shipment. Pay
particular attention to keeping dust out of element holders.
Vacuum out control panel to make sure that any metaldust left over
from manufacturing is removed. IF THERE IS ANY METAL DUST IN THE
CONTROL PANEL IT MUST REMOVED TO PREVENT A POSSIBLE SHORT
CIRCUIT.

OPTIONS: Install all unattached opt:ional equip:ment per specific
instructions found in the OPTIONS INSTALLATION Section. These
include f owmeter/reg'l ator system, finishing inert case,
installing recirculation muffle, e::.

NOTE: Do not place hearth standoffs directly over elements.

NOTE: Be sure to protect bottom el-m,'-nts from any electrically
conductive material that may fall into the elements. (such as
carbon, steel, copper, etc.)

0
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ELECTRICAL HOOKUP

Read and understand the wiring diagram(s) included with the
instructions. The wiring information is normally split into the

O Heating Element Schematic and the Controls Schematic. All
information relating to actual power requirements is included in
the Heating Element Schematic. CAUTION:BE SURE THAT POWER SUPPLY
RATING IS ADEQUATE ACCORDING TO THE POWER REQUIREMENTS SHOWN ON
THE SCkHEMA-TIC.OTHERWISE, MO-T-WIL-, WV-E-EAT YOUR WIRING SUPPLY
AND THIS COULD CAUSE A FIRE.

Operation of the controls is described in the Sequence of
Operations written on the Controls Schematic. All Control
Schematic drawings include the overtemperature control and safety
contactor option; if your furnace was ordered without this,
disregard the components and operations description shown on the
Schematic. Should this option ever be desired, the Control
Schematic shows how to hook it into the system. A kit is
available from the factory for this. All interconnections
between the Controls and the Heating Elements are as described in
the wiring diagram(s).

All information concerning voltage, amperage, motor ratings,
temperature limitations, serial number, etc., is listed on t hE
data plate. This is normally located on the back of the furnace
or control panel.

VERY IMPORTANT: Check control transformer jumpers for proper
hook up. These are normally set for the nameplate voltage at the
factory, but in some cases could inadvertently have been set for
240 volts. If, for instance, this happened for a 480 volt
furnace, the transformer will fail. Output is always 120 volts,
unless stated elsewhere in Schematic.

Check inside control panel to make sure there is no metallic dust
from manufacturing. If so vacuum out control panel.

In all furnaces with side mounted control pane~s, all power
connections are in the panel. Bring in power through the top or
side of the panel and connect to the power terminal. Power coming
in must be supplied from a fusible disconnect switch located
within 6 feet of the furnace (unless furnace is supplied with
this already as on the J.I.C. Control System Option.)

0
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FIRST FIRING AND CURING FOR FURNACES WITH CASTABLE HEARTHS

After proper hook-up to power, check control system for
proper operation at low temperature ranges (below 200OF.) Make. sure heating circuits are drawing the proper current with an
armmete r.

Make certain that control thermocouples are immersed into
the firing chamber at least 1-1/2". CAUTION: IF THERMOCOUPLES ARE
NOT MEASURING TEMPERATURE INSIDE THE FURNACE CHAMBER THEN THEY
COULD CAUSE THE FURNACE TO OVERFIRE.

Set temperature control to 150 0 F., and input controls to 50%,
turn controls on and watch to make sure the furn;.ce fires no
higher than 150O°. in either zone. Keep at , 0 oF. f,)r I hour.

After first hour, raise temperature to 200 0 F. for 1 hour. Then
raise to 250 0 F. and soak there for 6 hours.

Raise the furnace up to 1000OF. at 500 F. per hour. Soak a=
1000 0 F. for 6 hours.

After the drying period, continue firing at a rate of 750F. per
hour up to the maximum temperature at which you will be using the
furnace.

Al low the furnace to cool, with power off, down to room
temperature with the door closed.

0

CRITrCAL NOTE: It is absolutely critical that the' first firing of
the furnace-be done no faster than this prescribed cycle. The
water in the firebrick and cement must be driven off slowly.
Otherwise the steam that will be created will cause cracks and
extensive damage in the firebrick lining. L&L Special Furnace
Co.,Inc. does not cover this sort of damage in the warranty.
*** * ****** * *******************************************************

0
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GENERAL INFORMATION CONCERNING FURNACE OPTIONS

Furnaces may be ordered with many different types of options. If
any options are included with this unit, instructions forO opera:ing the furnace with them are included in this section.

Some options are available which may be purchased later after the
furnace has been installed. These would require installation by
the customer; skilled installation assistance is available from
L&L Special Furnace Co.,Inc., on a per diem basis. Contact the
factory for more information.

Some of these options include:

CONTROL OPTIONS

'West Model 2050 Program Control
(This can be directly substituted for tne West 2070)
(MOTE: It would be difficult to substitute the Honeywell 511
program control because of the larger panel opening required.)

* Overtemperature Control and Safety Contactors
'All panel cutouts and contactor plate holes are already in
place. Some careful. rewiring is necessary.)

Temperature Recot ders
(Several types are available. Trhese can be supplied in a
separate control panel with their own power supply.'

* Type K Flexible Thermocouple (Direct Substitution.)
* * Type K Thermocouple with Alloy Protection Tube

(This is an easy substitution.)
Type R Thermocouple
(NOTE: The West 2070 and the West 2050 controls can be
converted from type K to type R by the factory. Check with
factory concerning other controls' convertibility.)

HICH UNIFORMITY OPTIONS

* Turboconvection Fan System (Limits temperature to 18750F.)
(This requires drilling a hole in the roof and some rewiring.)

* Recirculation Muffle (1400 0 F. or 1875 0 r.)
(This is easy to install. It will reduce the inside dimensions
and upper temperature limit of the furnace.)

ATMOSPHERE OPTIONS

* Venturis: Air Operated and Motor Driven
(Tne air coperated venturi is very easy to instal l; the
motorized one takes some wiring and carefully cutting of the
c-ase.)

* Inert Atmosphere Sealed Case with Flown- eter/Regula-.or
%VOTE: A kit to retrofit just the woven cerami: fiber door
s.-al onto the furnice is also available. This can be helpful
in preventing door seal da•mage and in increising unif.rmity
within the furnace.)

FURNACE OPTIONS:D.1.1.1 2/1/i5



GENERAL INFORMATION CONCERNING FURNACE OPTIONS

HEARTH OPTIONS.• * Silicon Carbide Hearth
• 330 Alloy or 235 MA Alloy Hearth
* Stainless Steel Hearth

(All these hearth plates are easy to install. If you wish to
cement in brick hearth supports like the factory normally
supplies with these hearth plates it is fairly easy and
drawings will be supplied.)

* Piers for Forklift Loading (Can Use Seal Bricks with Cement)
(Normally when this is done by the factory a special bottom
firebrick is made with special element spacing on the bottom.
It would be very difficult to provide such a special bottom.)

DOOR, QUENCH TANK, AND MISCELLANEOUS OPTIONS

* Peephole Assembly
(Requires some hole saw drilling.)

* Quench Tank with Drain and Casters
* Quench Tank with Drain, Forced Agitation, and Cooling Coil
* Stand for Bench Models
* Counterbalanced Vertical Door
• Pneumatic Operator for Vertical Door

(Note: Either of these two vertical door options would
require skilled assistance from L&L.)

See the INDEX/FURNACE DESCRIPTION section for complete
descriptions of these options.

FURNACE OPTIONS:D.1.l.2 2/1/85



GENERAL THEORY OF OPERATION AND CONSTRUCTION (XLG GAS FIRED)

O Your L&L Special Furnace Co.,Inc., furnace is a high temperature
gas fired box furnace. The gas firing system consists of a complete
gas train designed to NFPA standards for flame safety. The burner is
an Eclipse Minimatic 50MMB burner. A bypass pilot system is used to
maintain ignition after light up. An ignition transformer and spark
plug are used to start the burner. See the gas flow diagram for
specific information on how the system is piped. Note that there are
two redundant solenoids for the main gas flow. Various interlocks
prevent flow of gas under differing conditions.

The furnace is mostly insulated with 2300OF ceramic fiber Pyroblock
modules which are 6" thick. The bottom is insulated with various
layers of low density castable (on top), insulating firebrick and
back up calcium silicate. This provides a lightweight but strong
hearth insulation base for the work.

The control system consists of several components. Typically, a
Honeywell UDC 3000 or other brand of temperature control controls
the furnace temperature, and a Honeywell UDC 2000 or other brand
overtemperature control protects against an overtemperature
condition. Optionally available are program controllers to control
temperature rise. The thermocouples for the temperature control and
the overtemperature control are Type K. The thermocouples are usually
located inside the chamber near the center, with the overtemperature
thermocouple located closer to the top, hotter portion of the

* chamber. The two controls will read at different temperatures. You
can set the overtemperature control at 21000 F.

The control feeds a 4-20 milliamp signal to an Eclipse Series EMP-3
Medium Torque Actuator. The actuator rotates in proportion to the
signal of the control and provides true proportioning control. The
actuator turns a damper for both the gas and the combustion air. Note
that the combustion air is never turned completely off. This
percentage of output is "tuned" by means of the Proportional Band
(Gain), Rate, and Reset, adjustments in the controller
circuit.The actuator motor is filled with oil for lubrication and
cooling. Typically this does not need to be changed. See actuator
instructions (Eclipse 1-325 Info of 12/91) for more detail. The
actuator takes about 6 seconds to drive in either full direction.

Also optionally available are several types of temperature recorders,
normally supplied with a separate thermocouple. Most furnaces
are additionally equipped with an overtemperature protection
control with safety back up contactors. All controls and control
components are normally mounted in one removable control panel
which is specially made for the exact configuration of options
that you have ordered.

THEORY OF OPERATION:E.I.30
PAGE 1 12/15/92
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OPERATION OF TIE CONTROL PANEL

OPER&TION OF THE CONTROL PANEL FOR ILG GAS-FIRUD FURlMC2S

OPERATION OF THE ON/OEF SWITCH: To activate furnace, turn on main
power at the fused disconnect switch and then push the On/Off
switch. This is an oiltight, maintained contact push button type
switch which has an internal pilot light to indicate "ON." When the
switch is turned on, the pilot light lights, and the control
circuit is activated. Pushing the switch again turns off the
control circuit and the pilot light.

When the On/Off switch is started, and if the appropriate pressure
switches are closed, the internal purge timer (on the Flame Safety
module) starts timing out. The Purge Timer pilot light lights and
remains lit until the Purge Timer times out.

OPERATION OF THE BURNER&/ALX SELECTOR SWITCH: Turn this to "ON" after
the Purge Timer pilot light goes off. This acts as an interlock in the
flame safety system and starts the pilot gas solenoid valve.

When Shutting the furnace down, turn this switch to off - but keep the
main on/off switch on to allow the combustion blower to cool the
burner block down.

OPERATION OE THE START BURNER SWITCH: When the Purge Cycle is
complete, and the furnace is ready to start heating, press the Start
Burner pushbutton and hold for several seconds. When the pilot flame
is established, the Pilot On pilot light turns on. With the flame
safety system satisfied, the main burner solenoid valves open and the
gas burner fires a': the rate called for by the temperature control.

OPERATION OF THE DOOR LIMIT SWITCH: All floor-model furnaces in the
XLG Series are equipped with a door cut off switch. This cuts off
power to the main gas solenoid valve, turning the burner to low fire
when the door is opened. When the door is closed, a time delay relay
prevents the main gas solenoid vlave from opening for a short interval
to allow the chamber pressure to stabilize.

CAIXONI T=ON CUT 071 SWITCgIS AM INSTALLED FOR YOUR PROTELCflQN
NO7 DEAT THE PURO41 OF TESE IMPORTANT SAFETY DrIVICES

OPERATION OF THE CONTROL PANEL:E.2.26

Page 1 12/15/92



. HC'EYWELL UDC 5000 TEMPERATURE CONTROLLER OPERATION

IMPO.ETANTI. This L&L Special Furnace Co.,Inc., furnace is equipped
with the Honeywell UDC UDC 5000 Temperature Control described
below. Many are also equipped with an Overtemperature Control
sysem. It is the user's responsibility to read and understand the
control manufacturer's instructions. Be sure to_--fill out an'
Sont__L. warrantV cards and seend bac__ to the control manfasaturenr.

NOTE: The user must monitor the furnace and controls for
failure. L&L Special Furnace Co.,Inc.. assumes no
responsibility for any losses or damages caused by the
malfunction of temperature controls. We stronaly-riup.mmed
th Sjj~ of a-spa t.e1-alst optrq wL h~bigh mne rat urn
eg.qpiJLnt As we understand the regulations, this is also an
OSHA requirement. All L&L Special Furnace Co..Inc., Purnaces
manufactured after March, 1983. can be easily retrofitted with
an Overtemperature protection system. Contact factory for
further information.

O2U.AL0Q__ TZE ONL"W • 0_50 RAMP/SOAK _ROGRAM COLNTR_0O

OEach application is different, and requires slightly different
configuration. All of tho configuration is done at L&L before
shipping. If ever needed, re-configuration is straight-forward as
described in the Honeywell manual. Our trained ser ice
representatives will be happy to assist.

A Configuration Sheet has been included with the testing
documents in the Wiring Diagram section of the instruction
manual. This shows how the Honeywell UDC 5000 has been configured
at L&L.

Reading the Honeywell Operating Manual provides the most detailed
operating instructions of the instrument: the purpose of this
write-up is to point out some of the most important featuret; o[ th-e
instrument as they relate to the operation of the furnace.

Normally the instrument displays the temperature measured on Lhe
thermocouple select21 with the thermocouple selector switch on the
top display, and the lower display shows the current setpoint.
Additionally there are indicators for which output is active.
whether controller is in Manual or Automatic mode. etc. A deviation
scale is loc.ated below the lower display which can show either
0-100 output, or +/-10% Deviation.

"" .': '.L..... y. ,' ".vr: r ...- ' ,- ..... :77. . ..



, HONEYWELL UDC 5000 TEMPERATURE CONTROLLER OPERATION

The function of the instrument is to cycle furnace temperature
according to the heating Setpoint Program entered into the
instrument. The PID (Tuning) constants are approximate only and
will have to be changed by the user to suit load and furnace
conditions. To adjust any offset of the measured temperature from
the setpoint, tuning parameters can be adjusted. Seo the Honeywell
manual.

When power is first turned on, .the instrument. performs a power-up
sequence. The display cycles through RAM. Configuration. and
Calibration tests, then all indicators are lit for a short time. At
the end of the power-up sequence. the ccntrol goes into either the
Manual. Automatic-Local Setpoint, or Automatic-Remote Serpo-nt -

depending on• configuration choices.

See the following page. copied from the Honeywell Product Manual.
for a simple description of all the keys and displays.

AYr:i.'C8'rr'r*0~.



HONEYWELL UDC 5000 TEM~PERATUIRE CONTROLLER OPERATION
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HONEYWELL UDC 5000 TEMPERATURE CONTROLLER OPERATION

To monitor the controller, use the keys as described below.

LOWER DISPLAY: The Lower Display Key can be used to select
different parameters to be shown in the lower display. These are:

"OUT" Percent Output
"20T" Output #2 (If 2 Loops are available)
"-S P" Local Set Point #1
"2SP." Local Set Point #2
"RSP" Remote Set Point (If available)
"':IN" Input il

"21Y" Input 02 (For 2 Input applications such as Carbon)
"Input #3 (If available)

"CSP" Computer Set Point
"DEV" Deviation from setpoint is degrees
"PIDSET X" Tuning Parameter Set
"2PIDSET X" Tuning Parameter Set 2
" xxRAHH.M%" Time remaining in Setpoint Ramp segment
"xxSKHH.MM" Time remaining in Soak Segment
"RECYC X" Recycles left in Ramp/Soak program run
"RAMPXXXX" Time remaining in single set point ramp.

"SAM" Current Sample number for Autotune.
"lPV or 2PV" Process Variable for Lopp I or Loop 2.

O MAJ;A. A _TIC KEY: Alternately selects manual or autcomatic
operation.

UP!.O'p KE S Increases or decreases setpoint, output, or
configuration values. To change values quickly, while holding
either the UP or DOWN key, press the other. The display will
shift to the next highest digit.

AUTOTUNE KEY: Starts Autotune procedure. "KEY ERROR" is displayed
if this feature is either not available, or disabled during
configuration. This feature is not availablw unless by special
order.

R UN /'l9U -=f

Set. Point Program: Used to alternately cause the set point
program to run, or to hold.

Restore Value: Used to restore the originally displayed value
when using the FUNC and UP/DOWN keys to change a
parameter.

Notv: If KEY ERR is displayed after a key is pressed, either:
- the parameter is not available
- thei control is not in SETUP mode
- or the key i•i malfunctioning.
See the Honeywell I anual. Operation section, and perfcrm
a keyboard test.



HONEYWELL UDC 5000 TEMPERATURE CONTROLLER OPERATION

'IODES:

The following operating modes are the normal modes avalable on
most controllers supplied on L&L furnaces. They are accessed with
the MAN/AUTO key.

MANUAL: The controller holds its output at the last value. The
output can be directly altered with the UP/DOWN keys.

ALUTMATIC (LOCAL). The controller is controlling output at the
local setpoint.

AUTOMATIC (REYOOE): The controller is controlling ourput at the
"remote" setpoint received at Input 2.

See the Honeywell manual for further instructions on the use of
the controller and all its features.

HONEYWELL UDC5000 TE2EPEATURF CONTROLLER: E.3.21, 1q-3,.r-'



TYPE K CHROMEL/ALUMEL THERMOCOUPLES WITH PROTECTION TUBES

The thermocouples included with this furnace are Chromel/Alumel
Type K thermocouples with alloy protection tubes.
Furnace operating conditions can seriously affect the performance

of type K thermocouples. These optional Type K thermocouples with
alloy protection tubes help protect the thermocouple elements
from severe conditions which can affect the performance or life
of exposed type thermocouple.

HOW LONG WILL A THERMOCOUPLE LAST? A variety of factors
determine this. See the trouble shooting guide in the
MAINTENANCE/TROUBLESHCOTING Section for specific problems.
However, as a general rule, the following information, based on
National Bureau of Standards tests in clean air on Chromel/Alumel
14 gauge thermocouples can serve as a guide.

When a type K chromel/alumrel thermocouple ages it gradually loses
its accuracy. It may have to be replaced before it actually
breaks. A wise practice is to keep at least two thermocouples on
hand for emergencies. At 16000F. the thermocouple will drift -
50F. in accuracy in 1000 hours. At 2200 0F., the thermocouple
will drift - 50F. in 50 hours. At 22000 F., the thermocouple will
drift 10 0 F. in 70 hours. At 2200 0 F., the tnermocouple will drift
- 25 0 F. in 175 hours.

THERMOCOUPLE POLARITY: Thermocouple polarity must be observed to
insure proper readings. Moreover proper connections must be made
throughout the circuit to promote accuracy. The thermocouple
wire must directly touch the thermocouple lead wire unless there
are special alloy lugs between the two (2) screws. The chromel
alloy is marked CH while the alumel alloy is marked AL, if these
lugs are used.

POLARITY CHART

POSITIVE NEGATIVE

Thermocouple wire alloy Chromel Alumel
Mark on thermocouple connector + -
Color of insulation on T.C. lead wire yellow Red
Magnetism of wire alloy Non.-mag. Magnetic

PREMATURE FAILURE: Premature thermocouple failure is almost
invariably due to contamination or corrosion of the wires which
in turn is caused by uncontrolled furnace atmosphere, unclean or
leaking protection tubes, or some other factor related to
improper installation or operation. Such premature failures are
generally due to one of the following:

SULFUR ATTACK: Sulfur is particularly harmful to high nickel
alloys, such as Alumel. In neat-tieating operations, sulfur may
come from oil, dirt, mortar, furnace cements, and some grades of, asbestos, etc. On Chromel/Alumel thermocouples, sulfur attack
manifests itself by causing breakage of the Alumel wire. Thus,
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TYPE K CHROMEL/ALUMEL THERMOCOUPLES WITH PROTECTICN TUBES

if normally ductile Alumel wire appears to be brittle-that is, if
surface cracks appear when it is bent with the fingers-there is aSgood possibility that sulfur corrosion has occurred. In case of
doubt, this can be determined positively by performing any one of
several chemical tests.

A simple test for the presence of sulfur in a suspected material
is to immerse a sample of the material into a solution of 20%
hydrochloric acid containing a few pieces of metallic zinc. If
sulfur is present on the sample, it can be identified by the
characteristic hydrogen sulfide odor of rotten eggs that will
evolve. Also, moistened lead acetate paper held over the top of
the test solution will turn brown cr black if sulfur is present
on the sample.

"GREEN ROT CORROSION: "Green Rot" - so named because of the
greenish scale that is often encountered in the corrosion of
nickel-chromium alloys-is caused by a "partially" oxidizing
atmosphere. The reducing gases may be present in the furnace
itself, or they may occur in the protection tube as a result of
oil, asbestos or carbonaceous matter in the tubes. Also, a
corrosive atmosphere i.. the furn3ce may attack the thermocouple
due to a leak in the protection tube or even by diffusion through
the tube wall if various protective atmospheres are used.
Regardless of origin, however, it is characteristic that such a
contaminating condition will effect Chromel to a much greater
extent than Alumel. When "green rot" corrosion has occurred, the
non-magnetic Chromel wire will become magnetic and it may also
acquire a mottled, silvery colored skin. Thus, whenever Chromel-
P is found to be magnetic, chances are that it has been
contaminated due to preferential oxidation which, in turn, would
cause its emf calibration to be thrown off. It should be
explained, however, that "green rot" is not caused by the
reducing atmosphere itself. Instead, such corrosion is
encountered when a small amount of oxygen, either from the
atmosphere or the wire itself, is available. Under these
conditions, the Chromel wire is subject to a change in emf
because the chromium contained in the alloy is preferentially
oxidized, leaving a metallic nickel skin. The effect of this
combination is to reduce the "emf" (this is a measure of tie
electrical output of the the thermocouple.) To overcome such
difficulties on thermocouple installations, the conditions which
caused them will have to be corrrected. In many instances, this
may be accomplished simply by making sure that the protection
tube used is clean when placed in service. In cases where the
protection tube has a large diameter-to-length ratio, heating for
one hour at 1500 0 F. is suggested. This treatment will burn off
any foreign or organic matter which may be inside the protection
tube and thus contribute to the dependable long-life service
inherent in Chromel/Alumel thermocouple alloys.

0
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NOW TO TUNE YOUR DIGITAL CONTROL TO ACHIEVE OPTIMUH RESULTS

Your furnace cones equi-pped with a digita.' temperature control with
Sp-rogradnmabe .D. Setting. For purposes of discussion, -this

-nStrUCtiO.. shee: will. use the Hone,,Aell uMC 30CC tenperat-_re control
for anexample. However, most other digi'tal controls ozerate _4 n a
si.,"ar r~arner. Be careful to make su,.re that the control is; se-, up wi`th
the tuning constants reading the way they are discussea ir. thi:s

intrctonsheet because :hýey car-. be set up as inverses wh~ich w i-
cauz;e MucXh conlfusion arnd wa-ctes: tlme.

* P.I.D. CONSTANTS
P.I.D. stands for opropor-tioral-irtecyrrl-dec-r-*vati've. 1 P.1.0. tuning~ is
co=.o'. !o mnary control situations ahere there i-.' i feedback loop tel lirnc
thne outp,;t device (or heaters Irn the instarcze of a furnace) ho-ý :nuch to;
out'put to reach a.-d mai~ntain a aiven val.ue or set point. There isa-Wa72Z
a characteristic delay or lag built i-nto the systemn cauised by s-ch
factors as thermal mass, etc. Keep in mind the fo.Uo-wing simpifý-
'n-formatior.: PE or prop ort Ional band has the most effect onth
overs,-.oot or unders~hoot of the furnace. The larcer the nxr~ber, the
lonm-er the heat up. At a value of 3, the control becones in effect an.
on/cff con~trol. it would not "proportiong at all around set point brat
would rat'her wait until the furnace reached set point and then
corplletel2.y turn off until the !urma-ce was below set p!.in:.. Thne
proportioning band is essentially a f Igure reorcsenting a pe-rcentage of
set :itaround which the con~trol "lp:oport-iorns* the a.nount: of power
going-to the furn~ace. (NOTE: The UJDC 30CO can ber configurcd to~ have this
setting as "geir.0 which is t-he inverse of PE. We suggest keep-i.na it set_
as P2.) The In~tegral or Reset has t-he most effect on cyc.`ng or

~stability of the system. It shifts the power output level as a result of
~the error between the mneasured value and set point. Basically I: -s

*resetting" the power lovel. The faster the reset the less informnation
it is using to Take its correction but the more "responsive,, it is to
ch"anges. The slower it -s the mtore "correct" its power setting is
because i.t is us;ing more information to make its decision. In the UDC
3000 control this is expressed as either Reset in oMinutes per Repeat"
or Re~set in "R~epeats per Minute."0 Set the cor~trol up for Reset. in
"Minutos per Repeat". (This is set up -urnder CO.NTR0L/X-_V OR RPA) . The
smaller t~his. nu:tber in Minutes per Repeat, the faster the perwill
shift in response to a change. A setting of vj.02 (the small.es: setting
in the 1DC: 3COC) will definitc-ly cause oscillation because t~ne control
is working faster than the system. can accept it. Deriva:.ive action or
Rate provides a sudden shift in, output as a result: (if a quick-, cha.n~ge in
measured value (for ins:. arice when a set polrn, is char~ged) . In. the UD
3COO t34 s is expressed as a Rate in Minutes. It is also rela:-?d to ie
but ha.s -a much 1.2sser .3f,,ect or. the zystex. respor~se.

PURPOSE OF T*MNZrZ THZC CONTROL
The( ?.1.1). seettings it'llow the control to ben wtunnd" for o-tiz-.-,;r r.ls
In most beitch furnace applicatiors this *optlimum resulto Is .hE! be:3t
balarn-e between fast heat up anO ttle or no overshoot past the setý
poln-,. The idea is to anticipate set point errpe-rature before getti:ng,
thcre-. an:! ;rad~ially s;low, dow-n hc-ateýr o.;tpu:. so that the furn;ace doe3n -t
<oversio:;nr- the set point beca.j!une of syst.em In~ertia. Some procezzes a.::
mrorp crtt:,cal in :erm:; of allowsing for srnoi ovoershcoot. Tr. fact, t,.Ie

*optini= roisi~lt" is ;m.~ iz thaýt muzr. be datermirned bry theus.

HOW TO TUNE YOUR DIGITAL CONTROL E.3.23 REViS 1./15/91
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HOW TO TUNE TOUR DIGITAL CONTROL TO ACHIEVE OPTIMUM RESULTS

TH. FURNACE AND LOAD
Each heating condition is different. It depends on the load, the

ite-nperature, the characteristics of the furnace, elements, air
Wcirculation, etc. That is why no standard P.I.D. tuning constants can be

given which will work in all or most situations. It is possible to tune
a furnace with no load or from deep inside a load or retort. Each
situation will have its own characteristic lag time or responsiveness
built into it.

SIMPLIFIED METHOD OF TUNING

1) Hook up a recorder, if you have one, to continuously record
furnace te.m•erature. :f you can scale the recorder, scale it
with a small 3cale of about 100' to 2000 around set point. If you
don't have a recorder, use graph paper to record time vs
te-mperature. Wait unr.tl the furnace is cycling before making up
a graph (that way you w.ll know what kinds of temperature
*e:tremes and time periods to make on the graph).

2) Set the PB to 2.0. (Try 3.0 or 1.0 if this doesn't work as
described at first.) Set the Reset (in Minutes per Reset) to
0.07 (or 0.00 if you have a control that allows that). Set the
Dcrivatiwv. to 3.0. Set the set point to any temperature setting
that is at least 50°F to 1000F above whatever te.mperature the
furnace is at, with a minimum of about 5000F.

3) Let the furnace cycle."Cycling* means that the temperature is
rising and falling in a predictable sine wave pattern. iituLi

=AB,,LY NOT CYCLE ARCQND THE SET PONT. An offset from set
point is not relevant at this time. We are merely looking for
the characteristics of the cycle time. Record the cycle. Note
that the cycle may be anywhere from a few seconds to many
minutes. :t will repeat itself fairly consistently. Two or three
cycles are enough to get good data. This time cycle will be a
"snapshot" or insight into the tire delay built into the system.

4) Once you have a characteristic time cycle measure this in terms
of minutes.

a) If you want the furnace to be restonsive and you don't care
about slight overshoot then enter the time you have measured
(say, for instance, 11.5 minu-es) as your Reset value.
Multiply the time value times l/I or .167 and enter this value
as your Pate.

b) :f you want to have a very responsive system and some
overshoot and some cycli.nq is O.K. before the furnace settles
down to set point then the FPe!;et value shout be .5 (1/2) times
the measured t-m'e value (.5 x 11.5 = 5.75 in the above
exarple) and the Rate should be 1/8 or .125 times the measured
value (.12£ x 11.5 = 1.43 Minutes i. the above example.

HOW TO TUNE YOUR DIGITAL CONTROL 3.3.23 RZV:3 1/15/91
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HOW TO TUNE YOUR DIGITAL CONTROL TO ACHIEVE OPTIMUM RESULTS

c) If you want to prevent overshoot totally multiply the measured
value times 1.5 (in the aboe axample 11.5 x 1.5 = 18/25
Minutes per Repeat) and enter this value as your Reset value.
The Rate value stays the same (.125 x the measured time cycle)
for such a critically damped tuning.

5) Raise the set point by 50 to 75'F and record the rise. With the
Reset and Rate values entered properly you should notice that
oscillation has been removed or minimized (depending on your
preference). from the system. You have adjusted the time based
tunina constants to match the characteristic !ao of the system.
If the furnace does not reach set point the PB is too great and
must be lowered. If it overshoots and stabilizes above set point
the PB is too small and must be raised. Raise or lower the PB in
I or .5 increments (raising the furnace set point 50 to 75OF
each time) until the curve is exactly the way you want it and
the system maintains set point.

6) Note that on time proportioning systems (contactors vs fully
proportioning power controls like SCRs) there is a further
adjustment of Cycle Time. This is the amount of time the
contactor stays on or off when the control tells it to
proportion. The faster the cycle time the more "tunable" the
system will be. The downside to fast cycle time is short
contaczor life. With mercury contactors we recommend a Cycle
Time of 2 or 4 seconds. With time proportioning systems there
may always be some cycling. With completely proportional systems
i: is possible to eliminate all cycling.

CHANGING P.I.D. CONSTAIITS
The Honeywell UDC 3000 control can have two sets of P.I.D. constants
which can be switched easily. This allows you to tune the instruments
for two critical temperatuxes or load sizes (i.e. two different sets of
conditions). The P.I.D. settings can be toggled manually or changed
automatically based on a process variable or a set point. Therefore you
could easily have two different sets of P.I.D. settings come into play
at different temperatures. This can be used, for instance, to have a
fast approach to a particular temperature and then have critically
damped P.I.D. constants as the furnace approached a critical
temperature.

HOW TO TUNE YOUR DIGITAL CONTROL E.3.23 REV:B 1/15/91
PAGE 3



TEMPERATUJRE CONVERSIONS

The following information is included to assist the cust:or.er

O making tempeorat-ire conversions 
betweern degrees Centigrade an6

degrees Fahrenheit.

Degrees in Fahronhelt

Deig'... F (IC x 9/5) + 32 640 00 0 too 0 ozoeCV-325/
6400/ 300

6200 
50

60C0 '., 
0

560 z0 o

340090

Degree. in Centigrade 300 90

400 loc

3200' - ic

3400 
600

10 300 1,00

1)00 1400

3200 22900

51000
4200 280 2200

17000490200

40000

4900 
12./ r '.\ e00

24003 321030

TE5RA0 R COVESON:0.6..



O OPERATION OF THE HONEYWELL UDC3000 OVERTEMPERATURE CONTROL

As L&L Special Furnace Co.,Inc., interprets the regulations, OSHA
requires a separate manually resettable temperature controller with
back-up power switching devices to act as a high limit shut- off in
case of excess temperature condition.

OPERATION OF THE HONFYWELL 03C 5000 OVERTEMPERATURE CONTROL

To set temperature press LWR DISP key and use the UP/DOWN keys to
display desired setpoint. The display flashes "LIMIT" -to indicate
that the relay is de-energized: push the RESET key to energize the
relay and allow the furnace to heat. The display stops flashing
"L I MIT."

If the furnace temperature exceeds the setpoint, the relay is de-
enerrized and the furnace is shut off. The display flashes "LIMIT
to 3ndicate an overtemperature conoition. Some furnaces are
equi;ped with a buzzer to alert the user.

0
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OPERATION OF THE OPTIOIAL DPR-4500 ROUND CHART RECORDER

Your furnace is equippeC with a Honeywell DPR-4500 Series Round
Chart Temperature Recorder for keeping accurate records of the
process temperature in the furnace. These are supplied in various
configurations to suit specific requirements. A separate
thermocouple is normally supplied with the temperature recorder.
However, it is possible to use the thermocouple of the control by
using a parallel circuit. (Contact factory for more information on
this if ever necessary.)

Install the chart and check the ink cartridge on the instrument
according to the Honeywell Control Instructions. Index to the
desired location. Start the recorder by turning on the control
system on/off switch. The recorder makes a record of the time
versus temperature curve which the furnace has actually followed.

Most Honeywell DPR-4500 instruments used on L&L furnaces are
single pen recorders. For the two-pen models used on certain QD
dual chamber units, two ink cartridges are used on separate pen
arms. Check both ink cartridges before each run to avoid problems.

L&L does not stock Honeywell charts and ink cartridges. These must
be ordered from the Honeywell sales office nearest the user. L&L
recommends that the user keep a stock of supplies to avoid. interruptions.

* OPERATION OF THE TEMPERATURE RECORDER:7.21.2 20-Oct-92
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ROUTINE FURNACE MAINTENANCE

DISCONNECT ALL POWER TO THE FURNACE WHEN PERFORMING ANY
MAINTENANCE PROCEDURE REQUIRING ACCESS TO THE FURNACE CHAMBER OR
ELEMENT CONNECTIONS. TEST WITH A VOLTMETER TO BE CERTAIN POWER IS
IN FACT DISCONNECTED.

ROUTINE MAINTENANCE: Several routine maintenance procedures are
recommended to keep the furnace in its best operating condition.

I) Every 50 hours of operation vacuum out the furnace interior.
Do this more if your process generates a lot of scale or
dust. Metallic scale from oxidation of work can cause short
circuits in the bottom elements.

2) If you have Type K thermocouples check them for excessive
oxidation every 100 hours of operation. Replace when they
become severely oxidized. Do not wait for breakdown - keep a
set on hand. See thermocouple information (E.4) in the
Operation section of the Instructions Book.

3) Inspect the firebrick lining every 100 hours of operation.
Patch any cracks or chips with L&L refractory cement. Make
sure the door seal is kept adjusted tight. Inspect all
element holders for looseness. A little looseness is OK but
if there is any chance that the holder could come loose pin
it in with nichrome pins (available from L&L Special Furnace
Co.,Inc.) and/or cement the holders in. Inspect element
condition.. 4) If you have a ceramic fiber roof check it every 100 hours of
operation for any shrinkage that might have taken place.
Look for any openings and stuff with pieces of ceramic fiber
blanket.

5) Refer to the Maintenance Procedures for any options that may
be included with the furnace. Certain accessories such as
fans require periodic checking and lubrication for optimum
performance.

6) Tighten all pivot bolts on the Door Hinge every week. These
can work loose, possibly leading to the door falling out of
the hinge and consequent injury to the operator.

ROUTINE FORNACE MAINTENANCE:G.l.1.l 2/1/85



SERVICING OF THE CONTROL SYSTEM

CONTROL SERVICING: Control instru.Tents must be serviced by the
control manufacturer. L&L Special Furnace Co.,Inc., can assist
with obtaining this service if necessary. Also L&L Special
Furnace Co.,Inc., offers control rental on certain in-stock
instruments. Contact factory for more information.

Telephone numbers for some control manufacturers are:

Barber Colman: (309) 788-1275
Halmar: (614) 275-0530
Honeywell, Inc.: (215) 666-8200
Leeds & Northrup: (215) 441-5600
Research, Inc.: (412) 941-3300
Watlow: (507) 454-5300
West: (401) 884-6800

Some of these numbers are the direct number for service and some
are the number where you can find out who does the local service
in your area.

REMOVABLE CONTROL PANEL: Occasionally a probler, comes up that is
not easily solved in the field. In these cases the design of the
removable control panels on all units serves .3 major function.
The whole control panel can be shipped to the factory for expert
evaluation. No travel time by the factory is involved, which can
save expenses. Air shipment is recommended for expedited service.
Be sure to pack with lots of cushioning and make packing easily. reus-able by L&L Special Furnace Co.,Inc.

FACTORY SERVICE: The services of a skilled electrician are
available from L&L Special Furnace Co.,Inc. on a per diem basis.
See the PARTS ORDERING Section for more information or call the
factory. If the problem is internal to a contr. 1 component there
is normally nothing that our factory techniciin can do and the
problem must be resolved by the control manufacturer.

RECORDER SUPPLIES: L&L Special Furnace Co.,Inc., does not stock
recorder charts, pens or ink. Contact control manufacturer
directly. The above numbers given will help.

SERVICING OF THE CONTROL SYSTEM:G.2.1.1 2/1/85



L&L SPECIAL FURNACE CO.,INC. Page 1 of I

GENERAL MAINTENANCE - MERCURY CONTACTOR DISPOSAL G.2.2

PLACES TO DISPOSE OF MERCURY CONTACTORS IF EVER NECESSARY

Mercury distillers and retorters (United States, as of September) 1993

COMPANY STARTUP FEEDSTOCK EQUIPMENT ESTIMATE OF 1992

DATE THROUGHPUT,

(Lb. Hg)

Adrow Chemical 1960 Flowable 99%-Hg; no Distillation 50,000

Wanque. NJ Th,Ga,PbCd.As,Li

D.F. Goldsmith 1960 Flowable 99%.-Hg; no Th Distillation, 200.000
Chemical and Metal or Ca including NaOH and

Evanston. IL HNO3 washing

Quicksilver 1985 Flowable 99%+,or solids Physical separation 100,000
Recycling contaminated with metallic (hand sort,
Brisbane, CA Hg; no Cl, acids or bases crush/fhredtfilter); RCRA Part B-TSD

distillation

Bethlehem 1955 Solids>5%Hg, and Eleven batch retorts 300,000
Apparatus <40%H20; no solutions, (six more being

Hellertown, PA Cl, Li, As, organo Hg. acid, installed); distillation Applied for "Permit
alkali, water treatment Pennsylvaniasludee, or P-code

.'I Refining 1955 Battery manuf. Waste; Two retorts, to be 220,000
bar.eries containing Hg replaced by four Part 373 {NY)
fluorescent and HS lamps; retorts ibatch) to

,:jionie, NY lamp phosphors; Hg in glass handle materials up pending
and metal devices; soils, to 10' x 20" x 20" in
some compounds, solutions new facility;
and sludges; Cl <0.1%; No distillation, including
P-. K- or F-code wates HNO3 washing

NSSIURecovery 1971 Metallics, organo-Hg, Leaching, 1,000
Services phcsphor, batteries, neutralization, SX,

sludges, radioactives, LX, EW, thermal
Houston, TX chemicals; no fulminates treatment, and two

batch retorts (55
gallon)

GENERAL MAINTENANCE - MERCURY CONTACTOR DISPOSAL:G.2.2 April 21, 1994



HOW TO REPAIR FIREBRICK

IMPORTANT: CURING CYCLE AFTER BRICK REPAIR OR REPLACEMENT: After
brick has been repaired or replaced, it is necessary to put the. furnace through a curing cycle similar to the First Firing and
Curing Cycle in the INSTALLATION Section of the Instructions
Book. Follow the instructions in that section for this cycle.
Failure to follow this procedure will result in probable failure
of the repair.

REPAIRING FIREBRICK:

NOTE: L&L Cement is available in 1/2 pints, pints, quarts and
gallons. See the PARTS LIST/ORDERING Section for more
information. Grout can be ordered from L&L in the same quantities
or can be made by mixing 50% cement and 50% brick dust.

SMALL CRACKS AND HOLES: These can be repaired by filling with
grout.

1) Vacuum out all loose fragments & dust. Get the firebrick
surface as clean as possible.

2) Wet the surface to be repaired and the area for
approximately 2" around it. Try to have the water absorb
into the firebrick at least 1/2" deep. (This allows time for
the grout to set up. Otherwise, the brick would absorb
moisture from grout too quickly.) A paint brush is a handy
tool to do this wetting.

0 3) Mix grout - approximately 50/50 standard L&L Special
Furnace Co.,Inc., brick cement and brick dust. The ratio
will differ depending on consistency of the cement. Mix
together until it is the consistency of dough.

4) Jam as much grout in as possible. Try to get the grout to go
in as deeply as possible. Use a puddy knife or a broad
bladed screw driver to force the grout in.

5) Use the puddy knife to resurface and smooth out the grout.
Grout should be finished off so no rubbing is necessary.

LARGER MOLES & BRUISES: In these cases a section of brick will
have to be cut out and a plug put in. The minimum size of a plug
is 1-1/4" square. Smaller than 1-1/4" square will increase
chance of rebreakage.

1) Cut out area, a minimum of 1-1/4" square, around area to be
repaired. The cut should be made with flat surfaces. Use a
broad bladed screw driver or small chisal (carefully) and
smooth out surfaces with a stiff puddy knife.

2) Vacuum out all loose brick. Clean as much as possible.

0
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REPLACING INSULATION FOR FM FURNACES

IMPORTANT: CURING CYCLE AFTER BRICK/CASTABLE REPAIR OR
REPLACEMENT: After brick or castable has been repaired or
replaced, it is necessary to put the furnace through a curing
cycle similar to the First Firing and Curing Cycle in the
INSTALLATION Section of the Instructions Book. Follow the
instructions in that section for this cycle. Failure to follow
this procedure will result in probable failure of the renair -
ori even more se'r sys in the case of castable, s--Ie furnace
nt'ero- damage should the ca-stabe r-reach a critt e---perature

without being driedout. - ____ _____

REPLACING HEARTH CASTABLE AND INSULATING FIREBRICK

NOTE: Castable and firebrick sections can be ordered from the
factory. Castable sections are cast in molds. Firebrick cementing
is done on an extremely flat table and then the sections are cut
to precise specifications. Delivery can take three to four weeks
for some sections. Because of this it is wise to anticipate needs
and order ahead of time. You will normally know well ahead of
time that your hearth sections need replacing. Often emergency
repairs can be performed that will prolong the furnace lining at
least as long as it takes to get the sections. L&L does not
recommend or endorse repairinj the furnace lining-l'n y other
way than sment1ne in these instructions.

NOTE: Factory service is available to either perform this
maintenance work on your premesis or to have your furnace sentO back to L&5. Contact the factory for more information and/or look
in the PARTS LIST/ORDERING Section.

1) Disconnect all power from the furnace. Check with Voltmeter to
be certain.

2) Remove the old sections that are to be replaced.

3) Install the new sections. Some fitting may have to be done:
rubbing the edges of the sections down to fit into place can
be done with a coarse firebrick or sandpaper wrapped around a
board.

IMPORTANT NOTE: All the sections should fit snuggly together and,
above all, there should be no gaps or holes that will let heat
escape to the outside furnace wall. Actually, the firebrick
sections are designed to have heat locks so that when they are
layered together a small imperfection In the firebrick or a small
gap will still not let much, if any, heat through.

REPAIR OF CERAMIC F'IBER MODULES: All side, roof, door and back
walls are insulated with ceramic fiber modules. These are made
from strips of ceramic fiber blanket (6# density) which are
mechanically held in place by stainless steel rods in sheet metal
backed modules. The modules are 12" by 12" or less for easy
handling. The modules are held in place by sheet metal screws. It
is possible to remove the modules by unscrewing them from the
outside of the case. They can be taken apart if necessary and new

REPLACING FM INSULATION:G.5.5.1 11/15/85
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REPLACING INSULATION FOR FM FURNACES

ceramic fiber pieces put in place. Normally, this should not be. necessary. If there is any shrinkage you can simply take pieces
of ceramic fiber blanket and stuff it between the layers of
ceramic fiber. In addition, if you wish, you can take nichrome
pins and pin the fiber in place after stuffing it.

REPLACEMENT OF CERAMIC FIBER MODULES: Order the module from the
factory by refering to your PARTS LIST. Remove the old module as
stated above and put in a new one. You may find some ceramic
fiber blanket stuffed inbetween where two modules meet. Replace
this stuffing and be sure that it is tightly in place and will
not fall1 out.

REPLACEMENT OR REPAIR OF CERAMIC FIBER SEALS: All door and case
seals, and some speciaf seasiTin cierEi3n FM furnace designs, are
constructed of either ceramic fiber board, or ceramic fiber
blanket wrapped in a protective alloy mesh. These are held in
place mechanically with screws or nuts and bolts. Replacement is
straightforward - simply remove the defective seal, and replace
with a new one using the same fasteners and holes.
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TROUBLE SHOOTING GUIDE
FOR L&L FURNACES 1.1

Plans@ rand thiS Guide BEFORE calllna the 11) FAN DOES NOT ROTATE.
factoa. This Is meant to help trace any problems 12) FAN SHAFT CAUSES EXCESSIVE SHAKING
that may occur during the life of an L&L Special NOISE.
Furnace Co.,Inc., furnace. Problems that can arise
with any o the normally provided optional 13} VENTURI IS NOT EVACUATING.
accessories are also mentioned. 14) CONTACTORS CHATTER OR HUM.

The remedies described are Usted In the 15) EXCESSIVE BRICK WEAR.
recommended order of trial. Try Remedy A first,
then B, etc. Detailed Instructions for checking 16)CRACKED HEARTH.
certain components are at the end of the Trouble
Shooting Guide. These Inst•uctions are referenced SYMPTOM 1: NO POWER AT ALL
as Notes throughout the Guide. REMEDIES:

It is essential that a proper multimeter (ohm meter A) Check to make sure power supply is per data
and voltmeter) be on hand for performing many of nameplate.
these tests. A clamp-on ammeter is also necessary B) Check pilot light operation. (Note 3)
for some tests. No particular brand Is
recommended; be sure to have a meter with the C) Check fuses. (Note 1)
proper volt range for the supply voltage, and that D) Ceck on/off switch operation with meter. (Note
the ohm meter has a 0 to 200 ohms range. L&L 4) E) Check for short circuits. (Note 2)
Special Furnace Co.,Inc., uses a Beckman 3000

* meter. SYMPTOM 2: POWER ON. NO HEAT.
CAUTION! Many of these tests require working REMEDIES:
with line voltage. Only an experienced electriclan A) Check door and back element cover limit
should perform those tests under these switches for proper operation. (Note 8)
conditions. 8) Check fuses. (Note 1)

C) Check supply voltage to make sure it agrees with
UST OF SYMPTOMS IN ORDER nameplate rating. (Note 15)

OF APPEARANCE 0) Check for short circuits. (Note 2)

1) NO POWER AT ALL E) Check power contactor cols. (Note 6)

2) POWER ON, NO HEAT. F) Check Input controls. (Note 5)

3) CONTROL INDICATES UPSCALE. NO HEAT. G) Check temperature controller for correct relayoperation. (Note 7)
4) CONTROL INDICATOR SEEMS TO READ IN
REVERSE. SYMPTOM 3: CONTROL INDICATES FULL

5) POWER ON, REDUCED HEAT. UPSCALE. NO HEAT.
6) PREMATURE ELEMENT BURN OUT. REMEDIES:

A) This indicates thermocouple circuit failure. Check
7) CONTROL INDICATES ERRATICALLY. thermoocuple end.
8) FURNACE TEMPERATURE OVERSHOOTS SE B) Check thermocouple circuit. (Note 12)
POINT.

9) CHAMBER TEMPERATURE UNIFORMITY NOT SYMPTOM 4: CONTROL INDICATOR SEEMS TO. UP TO STANDARDS. READ IN REVERSE.
10) OXIDATION IS OCCURRING EVEN WITH REMEDIES:
INERT ATMOSPHERE. A) Check thermocouple po•arity. (Note 13)
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SYMPTOM 5: POWER ON. REDUCED HEAT. C) Make suie element alloy is right for furnace
* REMEDIES: atmosphere conditions. If unsure, consult factory -

A) Check supply voltage to make sure it agrees with be sure to have atmosphere Information. (,W'hat type
nameplate rating. (Note 15) of gas? Are any waxes, oils, fumes present?) See

the section on Element Life and Umitatlons In the
B) Check fuses. (Note 1) Operation Instructions.

C) Check for short circuits. (Note 2) D) Check bottom element holders for loose scale

0) Control may not be adjusted property. (Note 11) from the work pieces. Vacuum the holders regularly

E) Check Input controls. (Note 5) per Routine Maintenance section.
E) Check process for excessive carbon buildup in

F) Check power contactor coils. (Note 6) furnace chamber. If any c&rbon is present in

G) Check element resistance values. (Note 9) process at all, be sure to operate the furnace

H) Check temperature controller indication against WITHOUT A LOAD on a regular schedule to bum

standard. (Note 10) the carbon out. Do not run atmosphere dur""g the
bum out cycles. Suggested frequency of burn out

I) Check loading pattern. If load is too dose to cycles Is once every three loads for liyht carbon
elements, reduce load so that 2/3 of chamber bu;'.d up, and once aftes every load for heavy carbon
volume is utilized. This assures maximum build up.
uniformity as well as protec!ing elements.

J) Make sure hearth plate Is not resting on element
holders. Use ceramic standoffs to set hearth plate
over elements. (See section on hearths In
Installation Instructions.) SYMPTOM 7: CONTROL INDICATES

ERRATICALLY.
K) Element ends twisted too tightly, ca'islng stress REMEDIFES:
at terminal through holes. This causes localS overheating at through hole, and element falue A) Check thermocouple for correct Imrnn'rsicn
(Contact factory.) depth. Welded end of probe should protrude at( least I-/2" Into chamber. See section on
L) Door is not sealing against front correctly, and a Thermcouples In the Operat;on Instructions.
red glow Is visible around the door seal when
furnace is operating. Alo excessive hem loss can B) Check thermocouple circuiL (Note 12)

be felt around seal. Rub front seal high points down C) Check supply voltage to make sure it agrees with
until no more then 0/I6 of an inch gap is found at any nameplate rating. (Note 35)
point along seal. Or, a fiber tape retrofl? kit Is D) Check transformer for proper primary jumper
available to enhance the seal. Contact the factory. hook-up for input voltage. Check transformer output

M) Make sure all elements are heating. Operate voltage and compare against control manufacturer
furnace at a high enough temperature to see all voltage specification (Note 14)
elements glow and visually check each element to
make sure it Is operating. If not, check element E) Check temperature controer for correct relay
resistance values and continuity. If any are open, opr~rafion. (Note 7)
replace them. If all are within standards, trace wiring F) Control is not adjusted property. (Note 11)
for missing or bad connections. G) Check temperature controller indication against

standard. (Notr 10)
SYMPTOM 13: PREMATURE ELEMENT BURN stnad(Ne10
OUT. H) Check contacts on power contactors. If fused

REMEDIES: together, replace contacts or complete contactor.

A) Load too dose to elements. Reduce load so that l1 Check interior temperature of control panel (Note
2/3 of chamber volume is utilized. This a3sures 16)
maximum uniformity as well as protecting elements.

S B) Make sume hearth plate Is not resting on element SYMPTOM 8: FURNACE TEMPERATURE
holders. Use ceramic standoffs to set hearth plate OVERSHOOTS SET POINT.
over elements. (See section on hearths.) REMEDIES:
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A) Check thermocouple for correct immersion G) Check door seal gap. If door Is not seating, depth. Welded end of probe should protrude at against front correctly, a red glow Is visible around
least 1-/2' Into chamber. See section on the door sod when furnace Is operating. Also
Thermcouples in the Operation Instruc'.ons. excessive heat loss can be felt around seal. Rub

B) Check temperature controller for corect relay front seal high points down until no more than 116 of
on Inch gap is found at any point along seal. Or.operation. (Note 7) Inta a Fiber Seal Retofit Kit, available from the

C) Control is not adjusted properly. (Note 11) factory.

D) Turn down input switch settings. Try 75%, then H) Make sure all elements are heating. Operate
50%. furnace at a high enough temperature to see aJI

E) Try different settings of Maximum Power Output elements glow and visually check each el(;ment to
(On West 2070 Controller - see Control Settings in make sure It Is operating. If not, check element
Operation Section.) Instead of 100%, try 75%, then resistance values and continuity. If any are open,
50%. etc. replace them. If aN are within standards, trace wiring

for missing or bad connections.
F) T.-y faster cycle time tin controller. If faster than

15 seconds, mercury civ'actors should be used.
(These are standard for all models [except HB and SYMPTO 1N: ATIOSPHERE.

0D 291 manufactured after October, 1984.) Retrofit REMEDIES:
kits are available from the factory to change over to
mercury contactors. A) Try different pressures Start low. For Bench

G) Check contacts on power contactors. If fused Models with 7 LPM flowmeter, try 2 to 3 P S.I. For

together, replace contacts or complete contactor. Poor Mxels with 10 LPM flowmeter, try 5 P S.I.
)Check temperature controller Indication against B) Try higher flow rates. 6 volume changes per hour

H)dardc(Nte 10) Is normal, and up to 10 changes per hour Is not out
standard. (Note 10) of the ordinary. Check to make sure your flowmeter. I) Check interior temperature of control panel. (Note is providing this flow rate capability.
16) C) Try purging longer to remove air or oxygen from
J) If all alse falls, call factory for Information on insulation.
selective disconnection of some elements. 0) Check gas Inlet and outlet for blockage.

SYMPTOM 9: CHAMBER TEMPERATURE E) Check all seals visually. Pay attention to the 'iber
UNIFORMITY NOT UP TO STANDARDS. tape seal around the door. If worn, replace. Check
REMEDIES: ad screws on case to see whether they have been

untightened arid not resealed. Remal with high
A) Adjust Input switches. (Note 17) temperature silicone. Check al other areas where
8) Check thermocouple for correct Immersion silicone has been applied.
depth. Welded end of probe should protrude at F) Try unoning 80 P.S.I. compressed air when the
least I-/2Z into chamber. Read section on T.C.'s. funace Is cool, and check for blow-out at seals.

C) Load too close to elements. Reduce load so that G) Try a gas mixture with sorri hydrogen or natural
2/3 of chamber volume Is utilized. This assures gas or propane. Be sure NEVER to use more than
maximum uniformity as well as protecting elements. 4% combustible mixture. Industrial gas suppliers or

weldlng gas suppliers will have recommendations.
0) Make sure hearth plate is not resting on element H) Try putting in some steel wool to absorb excess
holders. Use ceramic standoffs to set hearth plate oxygen.
over elements. (See section on hearths.) I) In a worst case situtation, a special top loading
E) Check fan. (Son "SYMPTOM 11: FAN DOES NOT alloy muffle with self-contained inert atrmcophere
ROTATE.") capability, which Is, loaded In and out of the furnace

F) Check RPM of fan motor. If not to nameplate Is available from L&L Special Furnace Co.,Inc. This,
rating, fan rotation will of necessity be reduced, however, is not useful for parts that need to be
reducing chamber uniformity. Check voltage and quenched.
wire hook-up to motor. Repair or replace motor if
necessary,
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SYMPTOM 11: FAN DOES NOT ROTATE. SYMPTOM 15: EXCESSIVE BRICK WEAR
* REMEDIES: REMEDIES:

A) Check fan motor b6t.L REMEDIES:

B) Check fises (Note 1) A) Was Furnace cured acrording to First Firing and
Curing Cycle? Check this procedure In Installation

C) Check motor starter or power relay to fan motor. section. (Note 18)
(Note 6) B) For light to moderate spalling, re-coat the brick

0) Check fan motor. Apply proper voltage directly to with the grey facing available from the factory. This
motor to see i motct is OK. Check voltage against procedure can allow the brick to remain operational.
wire hook-up to make we power is hooked-up C) If possible try cooling furnace before opening
properly to mootor door. (Note 18)

E) Check bearings. If frozen, repair or replace. D) Check with factory about fiber tape door seal, or

F) Check to make sure fan blades are not hitting possibly a ceramic fiber door. (Note 18)
brick or muffle E) Certain garses react with the brick and can

cause deterioration. Check with the factory for an
SYMPTOM 12 FAN SHAFT CAUSES analysis If any kInd of gas Is used in the furnace, or If
EXCESSIE SHAKING NOISE. the furnace Is used for burn out operations.
REM ED ES:

A) Heat dissipator Is loose. Raise I/2 - 3/4' from SYMPTOM 16: CRACKED HEARTH
fk=lace case and re-tighten to fan shaft. REMEDIES:

8) Check fan shaft and motor puIIIes for correct A) Check hearth loading chart In the Installation
alignment. Adjust if r~ces&lry, section and compare against actual load. If actual

C) Fan shaft may be warped, or unbalanced. load Is excessive, contact factory for optional
Consult factory. hearths. (Note 19)

8) Make sure load is not dropped onto hearth, but is
SYMPTOM 13: VENTURI IS NOT EVACUATING. Mt down gently to avoid mechanical shock.
REMEDIES: C) Add supports in mor locations under hearth to

A) Check for blockage. Adjust aWr operated type help distribute the load more evenly.
through entire range of adjustment to optimize. 0) Minimize door openings to prevent thermal

8) Check air supply on air operated type. Check shock to hearth. (Note 19)
motor on motor driven type. E) Purchase a silicon carbide or alloy hearth plate.

In many cases the cordlerite hearth Is just not shock
SYMPTOM 14: MECHANICAL CONTACTORS resistant enough. (Note 19)
CHATTER OR HUM.
REMEDIES:

A) Check for dust on contacts - use 80 PSI
compressed air to blow out cortacts while manually
opening and closing the contacts. DETAILED INSTRUCTIONS FOR
B) Check transformer for proper primary jumper CHECKING COMPONENTS
hook-up for Input voltage. Check transformer output CHECKING COMPONENTS
voltage.(Note 14) The following notes are referenced throughout the

C) Check power con:actor coils (Note 6) Remedies. These are more detailed Instructions for

0) Check contactn on power conractors. If fused checking certain components, with, In some cases,
together, replace contacts or complete contactor. references to other sections in the Intructions for

E) If above checks do not solve problem, either further Information.

replace contactors with direct replacement, or. retrofit with mercury contactors to eliminate future
problems. See Price Ust, or contact factory.
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NOTE 1: CHECKING FUSES should Indicate an open circuit with the switch off. IfO With power disconnected at main disconnect the meter does not change from open to dosed
switch, check ohms across each fuse. This should circuit when the switch is changed from off to on,
rmad a closed circuit (0 ohms, or very small replace the contact block or the entire switch.
fractior.) A blown fuse will read a large number of
ohms, or 'Overload', Indicating that the circuit is NOTE 5: CHECKING INPUT CONTROLS
open. Some ohm meters have a continuity taster, With power on. set the Input control to 100%. The
this tests; for a closed circuit, and can be very helpful temperature control must call for heat, and all door
in diagnosing fuse conditions, and back cut-off switches must be closed. At 100%

When checking fuses, also check that all fuses are setting, the respective power contactor(s) should
the correct, size. See wiring diagrams for this close and remain dosed for the full cycle. Keep at
inforrnatiomt 100% setting for at least 90 seconds.

It fuses am blowing erratlcally, a higher ampere fuse At smaller settlngs the Input controls cycle the
may be necessary. Check the surge amperes, which power contactors on and off. Lowest setting allows
are the amperes that are developed when the main approximately 20% on time. If the input controls are
power is first turned on. Replace the fuse with one Of not functioning properly, they should be replaced.

slightly higher amp capacity than the surge
amperes. NOTE 0: CHECKING POWER CONTACTORS

Check the main disconnect fuses first, then the With power off, Isolate the power contactor con

control circuit fuses, then element bank and other control circuit by removing the control wires from It.
co n fus& VERY CAREFULLY, using a control voltage test lead

(normally 120 volts), apply control voltage across
the contactor cog. Contacts should close. If not

NOTE 2: CHECKING FOR SHORT CIRCUITS functioning property, replace coil or complete
A short circuit will cause any one of the various contactor.
fuses to all. If any of the fuses are open, first replace
the fuse. then try the circuit power. If the fu.ise . NOTE 7. CHECKING TEMPERATURE CONTROL
again, It Is likely that a short circuit has occurred. A RELAY OPERATION
short circuit is basically a wire path between twi 'rum power on. Set Input controls to 100%, and
lines which has little or no reslitance, thus causing ontrd to 300oF. 9 point. Hold door cutoff switch
an excessive amount of amperage to develop. This clsed and CAREFULLY heat the thermocouple
excess amperage causes the fuse to fall. probe with a match or lighter. Power contactors

If a short circuit has occurred, trace the wire path should close, and control indicator should climb to
according to the wiring diagrarns. Check each eto point. Depending on ettling of proportional bNnd
connection to make sur that neighboring wires or and other PID adjustments on the controller, the
connectos do nor touch. Also chock each line to control should open the contactor just before the
ground with an ohm meter to make sure there are probe t., porature reaches set point. If temperature
no grounded wires or connections, control dJies not function property, have it repaired

or replace with a new one. See separate section in
NOTE 3: CHECKING PILOT LIGHT OPERATION Maintenar -a section concerning control servicing.
The on/off switch has a built-In plot light which is on
when the on/off switch Is pushed on. If the pilot light NOTE 8: Cl-ECKING DOOR AND BACK
falls to go on In oither position of the on/off switch, ELEMENT COVER CUT-OFF SWITCHES
then either a control fuse has failed, or the light bulb The power contactors (and fan relay If Included) are
has burned out. Replace bulb and check fuses. shut off whenever either the door is open, or the

back element cover is taken off for service. This is a
NOTE 4: CHECKING ON/OFF SWITCH safety feature to shut oft elements (and fan)
OPERATTON ,whenever exposure to line voltage is possible.
With power off, hold ohm meter test leads between Power Is restored when the door and back element
the center posts of the on/off swt~ch, where wires cover Is dosed.
are soldered. Have a helper push the switch on and It switches do not function properly, check

e off, and check the ohm meter. With the switch on, adjustment levers or bolts to make sure the switch Is
the ohm meter should Indicate a closed circuit; it actuat.d when it should be. If not, adjust properly. If

the switch is actuated, but circuit does not function
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property, first make sure the wiring Is correct. Pay Instructions, and also read the controlOsict attention to whether the correct wiru are manufacturer's Instructions. PLEASE TAKE THE
connected to the proper pole of the switch TIME TO READ THIS INFORMATION
(Common, Normally Open, Normally Closed.) Refer CAREFULLY BEFORE CALLJNG THE FACTORY.
to the wiring diagrams. If wiring Is correct, repair or Proper adjustment of the control is NOT a warranty
replace the switch. Item. An L&L Special Furnace Co.,Inc., technician is

avaiable on a per diem basis If necessary.

NOTE 9: CHECKING ELEMENT RESISTANCE
VALUES NOTE 12: CHECKING THERMOCOUPLE
If the element resistance value is suspect, first call CIRCUIT
the factory for the correct resLstance Information. First Inspect thermocouple weld for a good bead
Then isolate one element by removing all wires from and no corrosion or erosion. The section on
the posts. on the element terminal block. Check thermocouples . in the Operation Instrurilons
resistance between the terminal posts with an ohm explains a great deal about actual thermocouple
meter and compare with the factory value. Repeat problems. If there Is evidence of deterioration,
as necessary. Replace i elements have aged too replace the thermocouple. IT IS WISE TO KEEP A
much and resistance Is too high. SET OF THERMOCOUPLES ON HAND FOR

EMERGENCIES.
NOTE 10: CHECKING CONTROLLER If the thermocouple itself as in good condition, trace
INDICATION AGAINST STANDARD the thermocouple extension wire circuit Check for
Use a separate nmllivoltage source (a Biddle poor connections or broken leads.
"Versa-Car calibrator is recofmended) as the Input
signal to the control. Remove Thermocouple lead NOTE 13: CHECKING THERMOCOUPLE
wires to the Input terminals on the control. and POLARITY
attach test leads from the rniflivolt source. Turn Trace thermocouple extension wire circuit, making
power on. Set the millivolt source to a reading Of sure that all positive leads are connected together

* 5000 F. and compare control indication. Compare at and all negative leeds arc connected together, with
10000, 1500W, 20000. and 2300*F. The control no cross wiring. See the Tnermocouple section In
manufacturer's instructions specify a certain range the Cparation Instructions for Information on
of accuracy for the control; compare any deviations Polarity, and color codes.
noticed against the mamndactur's specificationa,
and contact the factory or control manufacturer If NOTE 14: CHECKING TRANSFORMER
there, Is a problem TERMINALS FOR PROPER INPUT/OUTPUT

Alternatively, send the control back to L&L Special VOLTAGES
Furnace Co.,Inc., for calibration service. There is a The control transformer has a label describing
nominal charge, and a shipping procedure that proper terminals and Jumpers for the line voltage
must be followed. Se* the Parts List for Information, and output control voltage of the system. Carefully
and call the factory for Return Authorization. compare the actual hook up with the label. Check

output voltage from the transformer with a
NOTE 11: CHECKING CONIT.,. I PID (THREE voltmeter. Change If necessary.
MODE) ADJUSTMENTS Note that the temperature control has a certain
Most controls sold with L.6 S,; clal Furnace specified range of voltages within which it wil
Co.,Inc.. furnaces are PID Three-MAde type time operate property. If out of this range, contact
proportioning temperature controllers. These have a factory.
wide variety of adjustments that can be used for
TUNING the controller to the actual pr.ocess. This
eliminates overshoot and undershoot or NT 5 HCIGSPL OTGeliinaes verhoo mi unersootorThe furnace Is designed to operate at a certin
temperawure droop. To check for proper tuning, set the f hnc Is signed o te atraacerta
the control to a speclfic temperature and allow the voltage, which Is stamped on the furnace data
furnace to rise to set point. Watch as the furnace nameplate. Check this against the actual supply
approaches set point, and make sure the furnace voltage. A furnace designed for operation at 240
temperature does not overshoot, iudershoot, cycle Vo4ts wil have only 75% of full power If operated at

too widely around set point, or never reach set 208 volts, and control circuit voltage will not be
pcllnt. If this occurs. sze the section on the control within control manufacturer specifications. Contact

operation In the Operation Instruclions for specific the factory If it I. necessary to rewire the furnace for
a line voltage different from nameplate voltage.
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NOTE 16: CHECKING INTERIOR Frequent door openings when the furnace Is at high
TEMPERATURE OF CONTROL PANEL temperatures can cause thermal shock, leading to
The interior temperature of the control panel should excessive cracking and spalling. Try to keep all door
not exceed 130PF. Check with an accurate openings to a minimum, unless the furnace can be
thermometer while the furnace is operating. Pay cooled first. If the door brick is wearing first, call the
careful attention to the critical contrdl components. factory for possible replacement of the brick with
such as the controller chassis. and any exposed ceramic fiber. This is not subject to the same degree
circuit boards. A control panel fan may be retrofitted as brick to thermal shock.
into the panel, or the panel may be remounted onto In some cases the al brick wears ft. A ceramic
a nearby wal away from the fumace. Extra hook up fr tape seal can be Installed to absorb
wire is available from the factory. mechanical and thermal shock. Call the factory.

NOTE 17: CHECKING ADJUSTMENT OF INPUT NOTE 19: OPTIONAL HEARTH SYSTEMSCONTROLS NT 9 PINLHAT YTM
If chamber unformit is not up to standards, check The standard hearth used in L&L Special Furnacetemperature difference between top and c.htem Co.,Inc., furnaces Is& cordlerte ceramic type.zones using the thermoee oule selector switch. Standard load weights are listed in the Installation(Most models axcept the OF, HB, and s D-29 are section for each model. It the hearth cracks because
equipped with this feature.) If the top Is hotter than of sxceraive weight or thermal shock, there are
the bottom, adjust the top input control to a setting several alternative hearth type which may be used.
below that of the bottom Input control. Wait for The silcon carbide hearth is an excellent choice for
about 30 mInutes and read the difference again, high temperature heat treating and In cases where
Keep adjusting until uniformity Is within thermal shock Is a factor. Silicon carbide is also an
specifications, normally +20PF. without a tan, and excellent heat transfer material, which means that It
+ 150F. with a fan. See the Operation Instructions will transfer heat from the bottom elements to the
for more information, load more quickly than most other materials. It will

also remain flat as It does not warp when subjectedO NOTE 18: EXCESSIVE BRICK WEAR to thermal stress.
Excessive brick wear can be the result of various For processes under 2000PF., the 330 alloy hearth
conditions. Most common is Improper curing of the plate can be used. This Is metal so It can warp,
brWc& when fis fired. FOLLOW THE making It unsuitable for applications where heavy
INSTRUCTIONS IN THE INSTALLATION load must remain flat. However, It wil noi break or
SECTION FOR THE FIRST FIRING AND CURING crack under stress; It will bend.
CYCLE! The stainless steel hearth plate Is suitable for
All Insulating firebrick Is subject to expansion and processes under 1400°F. Otherwise It Is similar In all
contraction, which over tome will lead to cracking respects to the 330 alloy hearth plate.
and spelling. Spelling is the continued cracking of
the brick which eventually results In large plecos of
the brick falling out from the brick section. This Is a
normal condition as long as the emphasis Is on
eventually. Factors such as how dose the furnace is
operated at or near maximum temperature, how
often and how fast the furnace Is cycled up to heat
and then cooled, how heavy the loads are, all figure
Into the brick wear equation. There Is no set ruie as
to how long a brick lining wll last. There are some
LL Special Furnace Co.,Inc. furnaces which are 25
to 30 years old with the original lining still In place; a
good bet would be that these are not used very
often or very hard. Others may have to have the
lining replaced after 5 years of normal use. This is. easy to do following the Maintenance Instructions.
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L&L SPECIAL FURNACE COMPAN. INC.
UMITED WARRANTY FOR ALLOY ELEMENT FURNACES (Q ~;

Effective 3/1/91

This furnace Is warranted by L&L Special Furnace Co. Inc. to Specific waivers ofL&L NigIS In fullfilingtt.. ooligstiorrs of
meet all quoted specifications unles changes are made and this warranty do not imply imp~icitly of exp%,c.,/ any future
accepted by the customer. Furthermore, the furnace is ovigaiior's not covered by this warranty.
warranted to be frte of deftcts in material and workmanship
for a period dofte (1) year under normal usage,, with the Aspects of the furnace or system that are manufactured to
exceppions; stated below. Elements and thermocouples are customer specil ications and which d.fer subtantially from the
warranted for six (6) months. AV tempe~xrature controls, SCR normal method Of Construction used by L&L w13 not be
power ccntrols, transformers, recorders, and programmers warranted except for materiais and workmanstip.
are warranted bry their respective cortirol manufacturer ur.der
separate warranties. Alloy muffle, retorts, fans, castings and Payment for the furnace must be made according to agreed
other alloy parts are not warranted against warpage, craCking on *erms or L&L may, at its option, void this warranty.
or weld failure except in so far as the al"o fabricaor Cf tne
cormponent determines through his analysis that it Is due to Use of Improper atmospheres shall void the warranty unless
faulty material or workmartship. Ceramic and silicon carbide otews rae in writing by an Officer of L&L Unless
pfts such as hearth plates are not warranted against specif ically mentioned In writing, no explosive
breakage. Some packaged fan systems, such as those atmospheres may be used In the furnace. Such use will
suippleda by Industrial Gas Engineering. haive their co void the warr anty and absolve ILL of any and all liability
separate warranty. Such warrarty may be voided by not wmit respect to this furnnace. A customer's procesa that
fotlowing operating instructions with regard to such things as generates atmospheres (such as but not limited to sulfur
coorinp water flow. LIL wilt act as the Intermediary Ini or florides) that ears henrmfutl to the furnace may, at L&Las
resolving any claims under separate cixitrol and component sole option, void the wa rranty.
warranires but the dote' Inimtior, of the original manufacturer
of the comiponent is final wtfl regard to responsibility. This warranty does not "iend to the purchasiar's process of

manufi'cture or to the quality of the products processed inIf any pant needs repair or replacerment during tns warranty, the furnace. The furnace Is not warranted for any specif~c
perioid. L&L. will repair or replace the necessary itenms at no uses unless specifically stated in Me~ quotation. L&L is not
coat to tho purchaser, except for transportation Charges to mponsible for downtime costs and expenses assoclated
and from the factory which the purchaser must pay. Time with equipment f ailure or malfunction. This warranty is made

purchaser will retisued al cl@ opredt. to La weupn Only to the orIg~nal purchaser of the equipment. LII Specialths urctsrwl :sIse rdt evc Furnace Co..lnc. Is not responsible for any consequential
roprs5smatiVve fronm ILL viits the purchasers location for damages resaAlng from the malfunctioning of Its equitpment
warratiy workthis cuN~ofw witl pay onlty for tranlsportationl or f or arny other reason. LAL. Special Furnace Co.,nc.'s
anid overnight scpenits. if a service representative visits the liability Is tcpiressy linited by ILL~s terms and conditions of
pumhassers location for a problem not covered by this Ul wc are par of &I quoations, Inycices and
werrert, the purchaser wid be billed at a rate of $55 peor r our acknowledigment forms. ADll ochricai advice,
or travel arid work tWVt plus expeonses. (This rteo Is subjecd to recommr~endations and services are rendered by ILL free of
chang 5.) charg. WhI10 based On data bL1eved to be relliblo, such

Information Is Intended for use by ski Had perso" at ftha own
This warrant does no, cover overfli ring or firebrick cracking dasW LII assumews no responsibilty to the purchaser for
for any reasont. Mairline cracks wre a normal phenomena in events resulting or damages incurred from use of such
furnasce linoings. NOTE. Nf the furnace Is not cured carefully Information on the part of tins purcheser or LAL Any advice
according to ftts furace Instructions, the firebrick will given is not to be taken as a license Ito operAte under or
crack extensively. This warranty opeciflc~ally excludes intended Ic suggvst Inrtingement of any existing patent.
protection for th Is. L¶A QLLQW
bINMMUCTIONS Moreover, be cetlain to examine the
furnace viery czrefully upon rwal for cracks which mnty have
occurred during shipmart. Thes lurr ace is Insureid against this
by the shipping compan. The tur-iace warranty does not
cover shipping damages.

The warranty cost not covefr notrr it shrinkage of ceramic
fiber.

The worranty, does not cover losses or darriagris caused by
the malfunction of the contrc:4 system or- thirrm~oouple. We
highly recommend the use of an overtemperaiture safety.sySterm Overfiring of the furnace for any reason, rinciuvi
but not lUnltcd to raul'y Controls, thermocouples or improper
wiring, is not covere under this warranty.



. COMPANY NAME: ROY F WESION INCICO: AAAP

ADDRESS: 14571 PLANT ROAD

CITY, STATE, ZIP: ALPINE. AL 35014

IMPORTANT INSTRUCTIONS
FOR FUTURE PARTS ORDERING

THE FOLLOWING INFORMATION MUST BE
GIVEN WHENEVER PLACING AN ORDER

FOR REPLACEMENTPARTS

MODEL
NUMBER: .. RIG5610. "92$-0!:,G•;10480R3GF-I94

SERIAL
NUMBER: 1294LL

. NO ORDERS WILL BE PROCESSED WITHOUT
THIS INFORMATION

EACH L&L FURNACE IS UNIQUE, AND
IDENTIFIED THROUGH THESE NUMBERS.

PLEASE KEEP THIS INFORMATION WHERE IT
WILL BE EASILY AVAILABLE.

The model number gives us pertinent informatin about
original drawings and electrical. Also all parts orders are
filed with the original furnace file. While the serial numbers
are kept separate and used as a source to double check.
Also, changes made throughout the life of each furnace
are kept in that furnace file. This helps L&L keep an up
to date history on each furnace0
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, BEFORE ORDERING: ELEMENT RESISTANCE AND CHANGE
It IS Possible to order one replacement element rather than"* COPY ALL THE INFORMATION FROM YOUR an entire new set. However, element resistance does

NAMEPLATE INCLUDING VOLTAGE, change with use. This can result In unbalanced healing
COMPLETE MODEL NUMBER, SERIAL and premature burnout of the new element. This Is
NUMBER AND ELEMENT TYPE. particularly true with silicon carbide elements which

undergo a major change in resistance. If you have met illic
"* WE ENCOURAGE USE OF FACSIMILE. OUR elements and the other elements seem in good to fair

FAX NUMBER IS (215) 459-3689. condition (no severe brittleness or pockmarked oxidatio'n)
and if they are not too old (under 5 years or so), then yov.

"* PLEASE READ THIS PARTS LIST BEFORE can take a reasonable chance by replacing them
CAWUNG. piecemeal.

"* ASK FOR "PARTS ORDER DESK" WHEN ELEMENT DELIVERY
ORDERING. LA!. maintains an excellerif stock of all the element wire

"* THERE IS A SURCHARGE FOR RUSH that we make alloy elements from. However, because of
the large mnumer of different elements (all the model

ORDERS. (SEE LAST PAGE FOR POLICY.) ntli'bers times the voltage and phase combinations), we
NOTE THE DELIVERY TIMES FOR SPECIAL do root stock the finished elements. Metallic elements are
ORDER ITEMS. KEEP SPARES ON HAND, supplied in coled form In lightly wocund coils and the ends
ESPECIALLY IF PRODUCT'ON IS CRIITICAL ren doubled and twisted. These must be stretched by

you per the furnace Insftrctons. AIll ohnzuer Imllw
"* WHEN ORDERING ELECTRICAL PARTS are nupplild by eanscia orjder and deflvety i

HAVE WIRING DIAGRAM AT HAND. dqmd=tunnou igapalnmjRgawaavInks
spare lilemeonts rin hand-

"* MINIMUM ORDER IS $6 OTHER PARTS TO CHECK WHEN
"* " RESTOCKING CHARGE FOR STOCK ITEMS. ORDERING ELEMENTS

NO EEMETS ND OHERSPEIALFor mtaulic elements: When ordering elements, be sureORDER ITEMS MAY BE RETURNED. SEE that the ceramnic Insulator tubes (A44). which isolate the
LAST PAGE FOR POLICY. elemenft endis ftar the lirbrck, and the ceramic

bushings (A-i)., which Isolate the element enids from the
__________________________ metal Inner back. are either In good condition or are

ELEMENTS ordered new. Yo dOWtoo LmnZ le rnM2nNOTE: In
some of the older P Model furnace these insulator tubes

ORDERNG IFORM TIONwe not lIncluded, It Is recommended that you use them
ORDERING ____INFORMATION__ whem you replace elemnents. On aNl other furnaces. be sure
(See also the specific sheet for your specific moe that an elemient InSulator assemblies or tuabes are in
number. This includes prices end pert numbers.) dwhe sovieblis condition. Check the condition of the ceramic
ordering elements. It Is ESSENTIAL that you provide LAL eilement holders. Replace any broken ones. If holders look
with accurate data concerning the :;"a'ge, phase. element like they are loose, order nichrome pins and cement.
alloy and where the element(s) are i x rted; iLe side, top. ELEMENT CONNECTION BRAIDS AND
door. The basic information Is writier n the furnace
nam~eplate. Several types of elements are used. Coiled CUPS: (For GL, GLF, GB, GF & GH)
metallic elemnents are most common: The element connection braids are the woven aluminum
Iron-Alurninumr-Chrome (Kanthal) and Nickel-Chrome wire braids that conniect the sil~con carbide or molybdenum
(Nicitrome). Kanthal is magnetkc wh~e Nichrome is not. disilicide (Kanthal Super) elements to the element terminal
Nickel-Chrome elements have a maximurm temperature board. The spring clips are the springn that attach the
rating of 2100OF while Iron- AlumIn um-Chrome elements go braids to the. elements. Heat and age will wear these pans
higher (up to 23500F. ) Silicon Carbide! elements wre used out and they should be replaced regularly as they oxidize.
on GL. GS and GF Furnaces. Molybdenum Olisicide Check every six month,3. Specify Model Number and
(Super Kantt' W) Elements aire used on GH Modeleghfral lmn wis
fumtaces. Moldcd ceramic fiber, with embedded Kanthal Lnt o l lmn ris
elements are used for T a series Tube Furnaces. Element Braid for GB,GF,GLFOL ........... 1t5.00

(Non-Maock. 2-3 wieks.)
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Spring Clip for GB. GF, GIP GL ............................ SINGLE FIREBRICK
(on-stock. 2.3 weeks.)
NOTE. Speclffy Model Number Specify diameter of NOTE: 2300OF Firebrick Is used on' XL, XT. TF. P Model,

element OD and HB Models. Most of these furnaces have the door
Elemnt rai an cli se fo GHseris pr qote seal lined with 2800OF Hard Firebnick for wear resistance.

(lemn-tok 2.a3 wedek~ps.)frG ele ~ ~t GL, GB and OF furnaces have Z8OO'fF inside liners and
(NOn7.-Socify 2od3 w neks.) may have backup firebrick liners of 230CPF Firebrick.

NOTESpeifymode nuber3000*F Firebeck is used on some special furnaces.
Aluminum Bolt and Hardware Set............ $8.00 Consult factory if necessary.
(Non-stock. 2.3 weeks.) Snl otFrbik20* ........ 50NOTE'* For GH Furnace element mi.ne cfi ". Includes 1.ng2 (Stoftcrk) c-30F........5
5i5-18 x 2-liT alvxniinum boA, two~ nuts, four wiashers and NOTE (2Stock) 2' 7Ths m h tadr
two spnng washers. These are used because of the NOTebrc (2e on~ 4 1tS end ThSrese furnathestadr
special high temperature and electical reureet of ebc sdo L B n TSre uncs
GH furnace&. Price is per set. Single Hard Firebrick-2800OF............... $3.00

144 (Stock -I
________________________________ NOTE: (2 112*x 4 11Tx 9ý1The~se are used on doorseal
INSUL TION nd for hearth supports as well as in GS and GF

INSULATION_________________ Series furnaces.

FIREBRICK SECTIONS Single Hard Firebrlck-3000*F ...............$10.00
(Non-Stock. 2-3 weeks. Must order at least 10 pleces.)

Delivery Is normally four to six weeks. on brick NOTE: (2 liT* x 4 112'x 92 These tx~ck amt used in some
sections. These wre madle to order. See the specific sheet very high temperature furnaces on a special basis Also
for your model furnace or contact factory. The firebrick use ful for extreme integrity and hard~ness. They ha ve a
sectloion are cemented together and cut, Woued and high alumina content.
grooved on a very precise machine. These SCtiofls are Rubbing Firebrick ...................... $15.00
sold as a section; i.e., a right side section or a top section. 0.6 tc.

*These sections are. ready to install into the furnace with a NO TE:- This special very hard firebrick is used for rubbing
minimal amount of fiting and no cementing. P Model domq furnace seals and other brick repairs.
furnaces come complete with new cerarnic eletment
holders already Insall~ed (AN other furnaces have graves BACKUP INSULATION
far holders but no new holders.) HNora li the back up
im.'latf on needs fn be =eo1=eA Consult with a serviee 2" Mineral Wool backup insulation ..........52&.00

M~niianwhgn=faingfnftck or he rcomend 146 (Stock)
tva an aroun Cjbok~pIr~jatay~L~jjatqfYo NO TE. Used for back up on most furnaces exceipt orn

may find it necessary to replace elements when you bottom. It 1.s yellow in color when now. Price is per 24"x
replace fIrebrick sections because used metallic elemnents 4r piece. customer must cut to suit.
become britte and are Nk*l to tweak when taken out of 2r Calcium Silicate Backup insulatilon .......$50.00
the frinace. 13UX a RWbbin Brick 1 8lj'Xa) jftn dalm An 42 (Stock)
ribmildina.(Men below- There Is PMIQIdaa NOTE- Hard white powdery insulation used on bottom of
frA~cej between the sidn firebricks anid the bac Ar, 0A, func nensmkor. r-dprIttt w
(Sea 14 -Crmi ier /8 Tik alru nder the pfurnace andonstomer doust cut a per suooit. ooCeramic Fiber Board end Blanket Heading. This is also p c.Csoe utctt ut
used behnd the door firebrickminmany cases. CERAMIC FIBER WALL AND ROOF
CERAMIC FIBER DOORS MODULES
Fumesce doors made of uiraame fiber are available for HB Delivery Is normally four weeks. The fiber wall modules
Series and XL. Bench Model flrnaces. These am. lighter in are sold as complete modules, and are in easy to handle
weight, easier to ojie and close and have leiss breakage, sizes of 11 -112* x 11-1i/2 or less. These may be repaired
Their cost is 1-1/2 times the standard firebrick door cost. temporarily per furnace instructions, and then roplac!d

when convenient. Prices are per module. Smaller modules
of the same thickness and temperature are priced the
same. We must hgave the comolete I n~rumber eand
location and the Lexa siz n Mbcma
QantnjlQfljn1==DAjgrv1ce techracain must b~
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FM.2000.A Fiber Module................. $7O.00 HEARTHS
* IM-49-8 (Non-slock. 2-3 weeks.)

NOTE. r Thick. 4'of 2300"F Ceramic Fiber and 4'of
ininral wol.HEARTH BRICK AND CASTABLE

FWd2200-A Fiber Module ................ $0.00 SECTIONS
IM-49-9-2300 (Non-stoc~k. 2.3 weeks.) This concerns most FC, FN and some TF furnaces as well
NOTE., r7Thck. 4"of 2600"FCeramic Fiber and 4"of as many special diesigns. The firebrick sections are
inieral woof. cemented together and then Cut to close tolerances. See

special sheet for part numbers. Castable sections are castCERAMIC FIBER DOOR SEAL PARTS NOTE. Larger in molds. Castab's is sold per the beg. L&L can cast
XL all WFand all FC, F and FN furnaces feature ceramic sections for you. Castable pisces are by special quote per
fiber door seal parts. Seal parts ami by special quote only, job.

Tap Door Seal Pa rts for XL and TF Fumiace.: InsulattIng Caetable .................... 6$55.00
l.85(Stock)Fiber Top Door S.al for 24" wide furnace .... $250 NOTE: Price Is per 100 pound bag. 2200OFMatenael.

Fiber Top Door Seal for 30V wide furnace .... $25 HEARTH SUPPORTS
F~br~o Dor Ssalfor36"wid funac ... $00 Large Square Hearth Supports............. $9.00

CERAMIC FIBER BOARD AND A-1 2 (Stock)
BLANKET NOTE;- These are extruded ceramic square tubes 1-112'

Squam by 41long. They can be used for any 240OPF
Door seals and other parts are made from ceramic fiber. heerth support. They will make the hearth stand 1-1/2"
board. Nomimaly the 2-1t2" thick 250CPF board is used. away from floor of fumace. 112' high hearth supports are
Price ca n be quote d fora8 complete seal or other pa rt also available. Use approximately 4 to 5 hearth supports
fabincated and cut to size from fiber b'ard. per aquanr foot of hearth area.
24/lr Thick 2400*FCermmic Fiber Boerd ... 840.00 Small Round Hearth Supports.............. $3.00
((Sto cIL) A.7 (Stock)

W ~NOTE. Priced per squarre foot. Asuimes a standard 3 x 4.~ NOTE. 112' high by 314* diameter cerarlic pieces.2' x 3' or 2 x 4'piece. Af 0. F- Hard firebrick (can elso be used for hearth supports
2=0*11 Ceramic Fiber IN8" Thick Paper .. 15.00S& (Part 1-64) These can be shaped by customer to suit

NOTE* This Is used for gasket maerial) when rebuldi~ng CATIN Bi sure not to cover el wemens wi th
himece and for some special appilicatlorrs. Pike is per an hearth supports. Read Instructions; on
linear foot 24' wide [eathIntllation.
Ceramic Fibler Blanket 2300OF ...............$3.00 HERhPA S
1.40 (Stock)HERHPA S
NOTrE. Price Is per Isquare foot. NOTE CONCERNING HEARTH- MATERIAL: Standard
Ceramic Fiber Blanket 2800F .............. $5.00 hearths on XL, P Model. XT~i. HB, MS. 6 "d e cQaizd
1.41 (Stock.) Cazm=. normally 314' thick. Cordiente is a vinite to yellow
NOTE. Price is per Isquame foot. color. Many cusiomers have silicon carbtde hearths which

arm thicker (up to 1-IPT thick) and ars, a coarse black
CERAMIC FIBER TAPE FOR ATMOSPHERE material. Silfcon Carbide is stronger and has better heat
SEALED CASES Is listed under Atmosphere conduct ivity properties. Alloy, either stainless steel 304,
and Venituri Parts. 330 orlInconell 600.Senles are also occasionally used.

SI/icon carbide hearth plates (good to U80PF). stainless
steel hearth plates tgood to 14000F.). and 330 Alloy hearth
Plato# (good to 20000F.) can be purchased at arty time. If
you find that the stisndard ceramic hearth is cracking under
the kind of use, and conditions in which you operate,
d1scuss your situation with your factory representative oar
the factory for a recommendation. You will also need
hearth supports to iaise, the hearth olf Ine bottom". Sige the
specific sheet for your model numberforprice. or call thie

* factory
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Silicon Carbide hearths are black and CERAMIC ELEMENT HOLDERS,
Cordlerite hearths are white. CERAMIC PARTS AND

Silicon Carbide Hearths .............. Per Quote ELEMENT TERMINATIONS
Delivery is normally 8 weeks , __ __

Alloy Hearths ....................... Per Quote NOTE: Quantities and lengths of a" ceramic parts must be
Delivery Is normally I weeks specified by the customer. L&L does not keep records of

exactly how many of each of these parts are used in eachCEMENT, GROUT, MOLDABLE furnace
CERAMIC FIBER AND FACING
COMPOUND AVAILABLE FOR ALL FURNACES

NOTE: All cements are packed In tight plastic Nichrome Pins for Securing Holders .......... $1.50
cars which will not corrode. Shelf life is N-1 (Stock)
approximately one year. NOTE. Normally 2ong by 1/8"Diameter These are used

to Secra the element hlolde if they become loose.
1/2 Pint Brick Cement ...................... $14.00 Element holders can also be cemented in place.
IC-04 (3tock) ELEMENT HOLDERS SPECIFICALLY
1QuartSickCement .......... ...... $31.00 FOR FRONT LOADING P MODELSIC-50-2 (Stock)

1 Gallon Brick Cement ............... W.00 NOTE: The die number on the follomng is #541. Singlh
IC-80-3 (Stock) slot is key hole shaped Elements must be pulled out

112 Pint Brick Grout ....................... $15.00
IG-50-1 (Stock)

1I Quart Brick Grout ....................... ).00
IG.80.2 (Stock) 6" Long Single Slot Element Holder .......... $7.00

* 1/2 Pint Bri:k Facing .................. $14.00 A.154,.-6 (Stock)
IF-501 (Stock) 4" Long Single Slot Element Holder ........... $6.00
1 Quart Brick Facing ....................... $31.00 A-15-0414 (Stock)
IF.50-2 (Stock) Special Cut End Holders ................... $12.00
NOTEM AN Me above coefnl grout and i'cing is rated for A-15.I41-E (Non-stock. 2-3 weeks.)
280(fF. Special cements for ceramic fiber board end NO TE: These ere notched to fit between a pair of holders.
highertemperatums are also avilalbe by special order
Cement Is forcementing flrebck and fixing small cracks. ELEMENT HOLDERS USED ON MOST
Orout Isa mixture of cement and putvenzed fifrebrick and TOP LOADING MODELS (P AND XT)
is used for filing in larger cracks. FacIng Is a refiect' a .
coatg applied to the surface of the llrebnck which aide-. NOTE: The die number on the foflowing is #542. Singl-
in seeling tha filmbrfck Wnd preventing dusting as well as alot allows element to be lifted out of the holder.
aiding heat transfer. 6" Long Top Loader Element Holder .......... $7.00
1/2 Pint FRber-Coat 3000 ................... $40.00 A-14-5-124 (Stock)
1-61 (Stock)
1 Quart FIber-Coat 3000 .................. $125.00
1-51 (Stock)
NOTE. Fiber-Coat 3000 Molda'ble Ce ramic Fiber Is good
for 30000F. this is used on door seals on etrnceohere
furnaces and for general patch work on ceramic fiber.

4" Long Top Loader Element Holder .......... $6 001/2 Pint Sill Moldable Fiber ................. $85.00 A.14-542.4 (Stock)
(Non-stock. 2-3 weeks.)

NOTE. MW!dable Sali Fiber is good for 3100OF (170&OC.)
Normally only used on GH rmodel fumaces. This moldable
fiber is less malleable then the, 1-51 type moldable 3000dF
fiber

L&L SPECIAL FURNACE CO., INC. PAGE 5



GENERAL PARTS LIST PAGE 6

* ELEMENT HOLDERS FOR ALL XL, TF, COMPLETE ELEMENT SETS FOR HB,
QD (except QD-29), HB-24, HB-12, AND B-86, QD-29
BK MODELS: nclude ceramic plate with elements Installed.

Element End Pins ..................... $1.25 H-9 or B-86 Complete Side Element...... $190.00
(Stock) ( o- sto c 2- 3 weeks..
These are the 3/ diameter ceramic pins that am (Non-tocl• 2-3 weeks.)
cemented into the brick at the end of the element. One NS-29 or QD-29 Complete Side Element .... $375.00
needd per element. (Non-Mock. 2.3 weeks.) Specify right or left.

NOTE. The die number on the following element holders is ELEMENT HOLDERS USED ON FM
#952. Double slots ae key hole shaped. Elements must MODELS:
be pulled out.

12" Long Single Slot Holder .............. $6.00
A-9-1297 (Stock)

r Long Double Slot Element Holder .......... $8.75
A-95-S524 (Stock) Ceramic Fluted Solt .................... S. ' .S

A-4-1 297 (Stock)
4 Long Double Slot Element Holder .......... $8.25

A45-952.4 (Stock) M ....... m

t-t/2" Long Double Slot Element Holder ....... $6.75
A-45-952-1412 (Stock) Ceramic Clamp ........................... $5.50
NOTE: Other lengths of element holders may no A-10-1297 (Stock)*ageb avalaeble. Same 3* and -1/20 holders are
stil available for dhe same price as the 4" and S" for
the price of the I' holders. Special cut holders can be
made up at £50 por cut.

ELEMENT HOLDER PLATES FOR
QD-29, HB-9, HB-29, B-86 Ceramic Washer .......................... $2.50

NOTE. These em flat plates with several mws of key A-11-1297 (Stock)
shaped slots.

HB-9 and B-86 Element Plate ............. $75.00
A-17-9 (Stock)

O-.29 Front Element Plate ................. $80.00
A-17.29F (Stock) FM Element Holder Set .................... $45.50
H9.29 Back Element Plate .............. $80.00 A-S-1 297 (Stock) (Includes "o each of all four
A-17-29B (Stock) above ittms. This provides enough ceramic parts for a
NOTES: Each sde has two :eparnte plates which must be 12" section of element.)
specially cut to fit together. You muit specify ight or left
and back orfrornt orbot:- Special Ceramic Solt Tightening Tool ....... $75.00

FM-BTT (Non-stock. 2 weeks.)
Order Ceramic Buslngs (A-I) and Inculator L
tubes (A44) when ordering elements. You need Lag Bolt Tool.......................$55.00
two of each per c(olled element. FM-LOT (Non stock. 2 weeks.)

ELEMENT TERMINATION
COMPONEN rs

M13-9 or 0-86 Terminal Board ............... $50.00
is E-53-9 (Non-stock: 2 weeks)
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S HB-29 orQOD-29 Terminal Board............ $55.00 CONTROLS
E-53-29 (Non-etock: 2 weeks)
Ebony Terminal Board with Screws ..........$70.00 NOTE: All control orders must be checked by a
(Non-ftock:3-4 weeks) factory engineer or service technician to Insure
NOTE- gaah orZ@ i.s speciail Measurrments iromr you may proper selection. Alarms, event switches and
be required. Consult Serv'ice Technician These where n~ot SCR type 4-20 mlllamp output will add to thiese
used in XL and TF models after 198 1. Non -asbe stos listed prices.
mstedial is used.II

Honeywell UDC 3000 Single Set Point Control $550.00
Small Roind Terminal Board Standoffse........$3.00 (Stock)
A-7 (Stock) NO TE:- This is standard on XL. TF and most other LAL
NOTE- 7/2 high by 3/4"diamreter ceramic pieces. Furnaces.

Honeywell UDC 3000 Program Control .... $1,050.00(~) (Stock)
Retrofit UDC 3tC0 single set point to make it a

Element End Insulator Tube: 9" Long ........ $3.75 prga control....................... $500.00
A44 (Stock) Honeywell UDC 2000 Single Set Point Control $350.00

Honeywell DR450T Recorder............ $1250.00

Chessal Model 300 Strip Chart Recorder ... $1250 00
NOTE. This is a single hole ceramic tube 3.18' Outside Chessel Model 345 Strip Chart Recorder ... $1850-00
diameter, l4* inside diameter. Used on all metallic
element furnaces. Can be cut or broken by cusftomer to fit NOTE: Above prices are for single pen recorder~s only.
exact len gth required. These are uised to shield alement CHART PAOER AND PENS FOR RECORDERS MUST
end as it protrudes thmogh the fire brck and backup BE ORDERED DIRECTLY FROM THE CONTROL
kvsutaition, MANUFACTURER.S Double Hole Element Terminal Block .........$17.00 N TSO L O TOS
A-35 (Stock) NOTES____ON __ALL __CONTROLS:___

NOTE. This is fte molded ceramic block used ats a dauble 1 tnadTp s020P ag ihaTp
hole bushing and element teryninal block. Used on post 1 tnadTp s020 0  ag ihaTp
1982 XL. XT i, FM furnaces. Supoplied with, proper I' Thermocouple. However. you must provide the cimplete
daemeter plated washers and bolts afttached. model nmbmer of the control becatuse of the many special

controls in Ithe field. See control chasis or wiring diagram.
Single Hole Ceramic Bushing............... $3.35
A-11 (Stock) 2. Barber Colman, Honeywell. Leeds and Northrup,
NOTE- This looks like a mushroom wit a. 314? hole in the Research Inc. and many other controls are available by
center. The Insulator tube (Parl A-464) fits into It. The special order. Consult factory,
bushing fts into a round hole In the furnace case This part
is used on pre 1982 XL. Tr- and XT furnaces and all P. AA, 3. Older P Model furnaces without controls can be
and IT furnaces. ft is not used where, the all ceramic converted. Consult factory service techmcian.
terminal block Is used (Part A-35).

Largo Single Hole Ceramic Bushing..........$S4.50 4. Older Partlow, Watlow, West and Honeywell Dialapak
(Stock) controls can be directly replaced with new Honeywell
NOT-. These are used on some 76 furnaces wh~ere there digital controls. Rewiring diagrams available.
is a mnolded cemrerrc fiber elerrent with a wide #iat element 5. Honeywell controls are available on a loan basis
terminal and. They are ftWstanidard. (depending on invenitory avail.ability) for $100 per loan
3" long Aluminai Element Protection Tubs....$40.00 period while your control is belng serviced by the control
(Non-stock: 44 weeks manuacturer.
NOTE. For Silicon Carbilde Element furnace: GL. GB. GF
Models. The.-e are different lengths for GL and GB 6. Most microprocessor based controls can have their

r log Aum~n ElmentProect~n Tbesscales calibrated for Degrees C or F and the thermnocouple
.. $35.00 type changed in the field. Consult your control instructions

....................... $3.00 or the factory if this Is ever necescary.
(Nonek ..... wee-sISNOTE: For Silicon Catbide Element furnace. GL, GE. GF
Models. Them ame differeant len grtls for GL and GB
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THERMOCOUPLES AND Flexible Type K Sheathed Th..n- -:ci'pIe.... $100.000 T-32 (Non-stock: 3-4 weks)THERMOCOUPLE SELECTOR NOTE: This looks like minlatu-s r .if. cable with

SWITCHES serrated flexible inconei sheathinv' air j-nd the
thermocou ple. Maximum t'e'?pe:"iture use is nomalrh1y

10" long Type K Open Thermocouple ........$70.00 20000F but can be used itermittenlJ' at higher
TK-1-10 (Stock) temperatures, Known as FTIC on efectrical wirnng diagram.
NOTE: Standard Type is 10'Long and has an exposed pjMmsbe=&d
end Khow~n as! TIC on eliectrca! wiring diagram. It is Inconel Sheathed Type K Thermnocouple .... $1100.00
Chrome'l-Afumel. T-34 (Stock)

r log Tpe KOpe Themocuple....... $7.00 NO TE: WIth inconel protection tube and cast a'um--nurn
rKi- (oSgtopek)Oe hroope...~0 head. Maximum temperatlure uste is normaliy 20000F but

NOTE: Same as above but for bench models with less can be used intemiittontly at higher tempera tures-.&ec
insulation thickness. For HB Series and XL bench models le=n rteto ~a Known as TIC on wiring diagram.
such as XL 112 and XL 124. Mullilt Sheathed Type K harmtocouple...,$125.00
10" long Type K Open T.C. with 18" long leads $90.00 (Non-stock: 3.4 weeks delivery)
NOTE. These are used on man~y of the older "P models. NOTE ' With mulihte prmteclion tube and cast aluminum
The thermocouple hooks directly to the conrod without an head. Maximum temperature use is normally 230&F.
lead wire. &p.CA~ lenocth of protectin tube- Known as TIC, orn wiring

diagram.
Type K Thermocouple Terminal Board ....... $25.00 Stainless Sheathed Type J Thermocouple... 5100.0t1
T-TB (Stock) onsok34we)
NO TE- Known as TIC on electrical wiring diagram. (o-tc:34Wes
Small Round Thermocouple Standoffs........$3.00 Type J Thermocouple Extension W~re........$2.50
A-7 (Stock) T.14 (Stock)
NOTE: 1/2" high by 314^ diameter ceramic pieces. Type K Th~rmocc-jplo Extension Wire ........ $2.50

T-110 (Stock)
NOTE ON OLD P MODELS: On some old P models there NOTE: This s brown in color Priced per foot0was a very long therrnocouplei that attached directly to Tp heddT xeso ie..... 30either a control or a py'ometer. This/miust be corr'erted Type K(Shield) TCEtninWre....30
over to the new system. Buy a TK-1 thermocuple, a Nt:This ( 'stfok) crial oiyevromns
Thermo couple Ternrninal Board (T-TB), stanooffs and the Nt:Ti freetial os niomns
properf length of Type K Thermrocoup I& Exten sion Wire Type R Thermocouple Extension Wire ....... $ 2.60
(T-10) and hook this up according to the supplied T.12 (Stock)
linstrucilons. NOTE. This is green in coor. Priced per foot.
Type R Thermocouple .................. 5S300.00 Standard Thermocouple Selector Sviftch....$35.00
(Non-stock: 3-4 weeks) E-17 (Stock)
NOTE., This is Plat~nurrvlatinum-Rhodium 13%. The NOTE: This looks like a amiple togg# switch. Nt is a special
control must be calibrated for this Type R thermocouiples switch which will not affct the thermocouple readings. Do
ame for higher tempera'ur use. They ameused on all GL, NOT use a normal switch. Generally knowvn as TGS on
GF and GB series Aim aces. The standard Type R electrfcal wiring dlagra-'u.
therrmocouple has a 3/8" diameter aluimins protecton tube NEMA 13 Thermocouple Selector Sw~tch....$65.00
with no head. ZhIom Cif me tft20 US&== E-97 (Stock)

A=I&AN07E.- This is an oil tight switch. It has a black plastic turn
Type R Dual Element Thermocouple .......$425.00 typo kmob/pointer Generally used in JIC control syrstems.
(Non-stock: 3.4 weeks) Known as SS on electrical wiring diagram.
Type. B thermocouple .................. $300.00
(Non-stock: 3-4 vveeks)
NOTE:, Used in G11 Model tun-aceis only. For use to
3 1OOeF. Includes a ca st head. Use regular copper wire for
extension wire. Known as TIC on electrical vwnng dia gram.
Type B Dust Element Thormocouple ........ $425.00O(Non-itock: 3.4 weeks)
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GENERAL ELECTRICAL NEMA 13 Door Cut Off Switch .............. $70.00
E.43 (Stock)

COMPONENTS ITE Known as LS-A on electhcal winv7g diagram Used
on FloorModel XL, xr, TF, Larger 0D and most other

IMPORTANT NOTE FOR ALL ELECTRICAL fumeces. Oil fght sealed switch with button actuator
COMPONENTS: Check yourwirnig diagram carefully for
exact part nt mber ifrm ation. The Infornstion on these POWER CONTACTORS
pages should fep you ,denfl the part; however. becauJse NOTE: All known as CR on electrical winng diagram
of the wide variation of electrcal components and many
changesu?7dlmprovements over the years. it is impossible ALL CONTACTOR ORDERS SHOULD BE
to catalog all parts in the parts fist. The wlnnd;diaam-m h REVIEWED BY A FACTORY SERVICE
commete saecifgin - iMetoece at TECHNICIAN FOR ACCURACY AND PRICING
QpmQnnS±.tf=. ave the wirn din-grnm hnd', when
Qlacima Be sure to pm•e complete voltage and 2 pole 30 Amp Mechanical Contactor ........ $50.00
nameplate infcumiaon as wel. Any part not listed here is NOTE: Pert description: PRD7A YO or equal. Used on
by special quote. some smaller bench furnace overtemporature systems and

P Models. Used for single pole conrectora3 welt.
ZO E..NRO.:3 pole 50 Amp Contactor .................. $100.00

INF Irdlnfte RatelZone Contile .............. $37.50 NOTE. Replaces 3-pole R4214G 1032. Used on most
E-16 (Stock) overtemperature control systems.
NOM, Known as SM on elecfrical wiring diagram. These 1 pole 15 Amp Mercury Contactor ........... $85.00
conel the amount of time each zone is on relative to the
otherzones. The standard type used on aN XL TF, XT 2 pole 35 Amp Mercury Contactor .......... $11f,.00
and OD Fumace are 120 volts and only affect the control 3 pole 33 Amp MercuryContactor .......... $225.00
dhcut. Most older P Models directfy controiled the voltage
to the elemnnts and so voltage of the, elements determines 2 pole 60 Amp Mercury Contactor .......... $275.00
the voitage of the INF swftch: I.e. 120, 208 or240 Voltage
rating is printed on the switch Very old type of D. T. Switch 3pole 60 Amp Mercury Cortactor........$350.00
Is no longer used. WVing Conversion Sheet is available to 2 pole 100 Amp Mercury Contactor ......... $350.00
* convertto INFwitch. 3 pole 100 Amp Mercury Contactor ......... $385.00

Zone Swvtch Knob .......................... $8.50
H-4 (Stock)
NOTE: Round black knob that turns the zone orinput NOTE: SCR power controls are by special order. 4-4
switches on most XL*1B and "F tUmaces. weeks delivery in normal. Be sure to keep SCR fuses

on hand. They are not stock.
ATC Percentage Timer ................ $150.00
(Non.etock: 24 weeks) FUSES AND FUSE BLOCKS
NOTE- Known as SYVVMTR on ale ricat windrg dagram.
These are used Instead of the INF Switches on JIC control FUSES AND FUSE BLOCK ORDERS MUST BEfl
systems. They penm, Owo same &nction. REVIEWED BY A FACTORY SERVICE

SS TECHNICIAN FOR ACCURACY AND PRICING.
SNTERL.CKSW..C.ESNOTE ON VOL TAGE. 240 volt fumeces use 250 volt

Long Arm Type Door Cut Off Switch ......... $40.00 electrsal equipment. 460, 480 and 575 vol! furnaces use
E-26 (Stock) 600 volt etecifncal fuses and fuse blocks. All fuse
NOTE: Known is L S-A on electrical wiring diagram. These informetion is on the wiring diagram Use this Information
aem used to shut off power to the elemensJ when the door for sperifying Fuses are known as F on wiring diagram.
is opened. This type is used on the HB Models. some P Most fuses are In stock at factory.
Models, the OD-29 and XL Bench Models. It is ii micro 250 Volt 2 Pole 30 Amp Fuse Block .......... $11.00
switch with o long metallic reed/actuator.

Power Panel Cut Off Switch................ 250 Volt 3 Pole 30 Amp Fuse Block .......... $17.00

E-26 (Stock) 250 Volt 2 Pole 60 Amp Fuse Block .......... $15.00
NOTE: Known as LS-5 on electrical wiring diagram Used 250 Volt 3 Pole 60 Amp Fuse Block ......... $19.00
to cut off power to element connection area when the
cover panel is not in place The same switch as mentioned 250 Volt I Pole 100 Amp Fuse Block ......... $20.00
above. Used in all post 19B4 fmeces. 600 Volt 2 Pole 30 Amp Fuse Block .......... $17.00

L&L SPECIAL FURNACE CO., INC. PAGE 9



b•tNI:AL PARTS LIST PAGE 10

600 Volt 3 Pole 30 Amp Ftme Block .......... $18.00 Standard 240/480 to 120 Volt .75 KVA ....... $225.00

600 Volt 2 Pole 60 Amp Fuse Block .......... $20.00 E47 (Stock)

600 Volt 3 Pole 60 Amp Fuse Block .......... $23.00 2081575/special volts to 120 Volt .75 KVA..... $250.00

600 Volt I Pole 100 Amp Fuse Block ......... $30.00 ONIOFF SWITCHES
HPK Fuse Holder ........................ $10.00 Standard NEMA 13 Lighted On/Off Switch.... $65.00

250 Volt Fuse 30 amps ................. $1.50 t92 (Stock)
NOTE. Known 3s MPB on widrng diagram. Includes

250 Volt Fuse 60 amps ..................... $2.25 lightbulb.

250 Volt Fuse 100 amps ................... $10.00 It is recommended that you purchase extra
250 Volt Fuse 200 amps .............. $25.00 bulbs for the lighted NEMA 13 switches.

250 Volt Fuse 400 amps ................ $50.00 Light Bulb for standard NEMA 13 Switch ...... $3.00
E-93 (Stock)

600 Volt Fuse 30 amps ..................... $7.00

Toggle Type On/Off Switch ................ $25.00
$00 Volt Fuse 60 amnps .................... 310-00 .17 (Stock)
$00 Volt Fuse 100 amps ................... $22.00 NOTE: Known as TGS on wiring diegam. Used on 8-86.

Metallic type toggle.
600 Volt Fuse 200 amps ................... $50.00 Mt#ctp oge

Plastic Lighted Toggle On/Off Switch ........ $22.00

600 Volt Fuse 400 amps .................. $110.00 L-2L, (Stock)

Control Fuses (specify amperage) ............ $2.00 N )TE: Known as TGS on wiring diagrain. Used on CT.
some old lB Models. Rectangular in shape.

TERMINAL BOARDS WIRE

MOST TERMINAL BOARDS ARE IN STOCK N,Delivery can take 6.6 weeks on special terminal NOTE:Allwireisprieedperfoot
boards. 4Wire SO Cord....................... $.00

Main Power Terminal Board (>100 amps) ..... 40.00 E-"

E-429 (Stock) 6 Wire SO Cord .......................... $12.00
NOTE: Pover terminal boards are the terminal boards E.45
where the main power to the furnace is connected. Known NOTE: This is the wire that connects elements in the door
as ITB on vwirng diagram. Some furnaces hrcve 4 wires and some have 6 wires.

Main Power Terminal Board (<100 amps) ... $125.00 4 Gauge High Temp Power Wire (THHN) ...... $1.50
E-30 (Stock) 6 Gauge High Tamp Power Wire (THHN) ...... $1.00
NOTE: Consult with sp," ice technician for proper selection. I Gauge High Ternp Power Wire (THHN) ...... $0.75

MAR type terminal 1t"rds ................. $10.00 10 Gauge High Temp Power Wire (THN) . $0.60
NOTE. Must be specified by number on wiring diagram,- 4 Gauge High Temp Power Wire (SMRL) ...... $5.00
ie. MAR 202 or MAR 1604. Known as 27B. 3TB. etc on 6 Gauge High Tamp Power Wire (SMRL) ...... $4.00
wiring diagram. 8 Gauge High Tamp Power Wire (SMRL) ...... $3.00

CONTROL TRANSFORMERS 10 Gauge High Tamp Power Wire (SMRL) ..... $1.50

14 or 16 Gauge Control Wire .............. $0.25
NOTE: Kr0own as IT on wiring diagram Use wiring NOTE Specify color E.196=Green. E.198=Red.
diagram to .specify exact rating and voltage of transformer E-1972White.
or look on transformer Mpst ain &tO .k t Special Very High Temperature Power Wire
ftranformears On take 3.4 •t~pjQQLsu ,NOTE. Used in GB and GF Series in the element

L i Uconnection panels end in some other special furnaces. By
Standard 2401480 to 120 Volt .25 KVA ....... $1s0.00 special quote only. this is MG and TGGT Grade Wire.
E-47 (Stock) FAN PARTS
206 volts to 120 Volt .25 KVA .............. $200.00
E.4% (Stock) 12" DiamFan Blade Assembly ............ $1400.00

* 575 volts to 120 Volt 25 KVA .............. $205.00
E-48 (Non-stock. 3-4 weeks.)
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, NOTE. Spectf whetherit isa cast 6 bladed radial Nickel-Chrome Wire Staples............... 2.50
flow-with pitched blades- or a 4 bladed paddle wheel type. (Stock)
Specify type which is used. Specify shaft diameter NO TE. These are for secunkg woven ceramic fiber tape
Generafly this would either be 3/4" or 1.3116 diameter ontot he firerick seal. They are 2high by 3' wide t

14" Fan Blade Assembly ................ $1600.00 Stainless Steel Foil Wrap..............SI 20.00
H.75 (14" Diameter with 6 blades. 1-3/16" shaft) (Price is per 50 foot roil by 24" wide.)
(Non-stock.: 4-6 weeks) NOTE: This is used for potecting from oxidation and
Specflt shaft diameter end length of:-,hafl. decatburization ratherthan using a protective atmosphere.

Fan Blade Asmembly (For Bench Unit) ....... $700.00
F.i (Non-stock: 3.4 weeks)
Note: Specify the fmgth and whether it is direct drive or MISC SPECIAL ORDER PARTS
bett driven type. _ ___ SPECIAL ORDER______

314" Fan Pillow Block Bearngs ........... $45.00 NOTE: The following items are by special order Motorized
R.144 (Stock) Ventun (Wirthout Damper), Stainless Steel Air Opera3ted

1-3116 Fan Pillow Block Bearings ............ $80.00 Verftu, Stainless Steel Damper (Manually orPneumA!icly
R-146 (Stock) Operated, Pneumatic Cylinder for Pneumatic Damper plus

many other options and custom items too numerous toFen Motor For Floor Mounted Furnaces ... $375.00 mention.

(Stock.)

Fan Motor For Bench Mounted Furnace .$175.00 ___,

(Normally ) MISCELLANEOUS
NOTE FOR FAN MOTORS: Check wring diagram for M E N
exact pail number &f fan motor. Fan motors known as
FMTR on wiring diagram. Specj& ___ HA _RDWARE

314* Aluminum Heat DissIpator .............. $60.00 Rheostat Knobs for the INF Switches ......... $8.50
M-22 (For Bench Models) (Stock) H-8 (Stock), OTE: SpecJfy inside diameter and height Door latch: Small Push Type Clamp ......... $35.00

1-3118" Aluminum Heat Dissipator ........... $85.00 H-3 (Stock)
M-A' (For Floor Model Fans) (Stock) NOTE; Used on some horizontal bench mooel doors.
N" Scfy inside diameter and height. Door latch: Large Push Type Door Clamp.. $40.00

ATMOSPHERE AND VENTURI PARTS H.24 (Stock)
NOTE: Used on floor model hofzontal door on right hand

3 Oz Silicone Sealant ...................... $12.00 side normally.
H-84 (Stock) Price Is per Tube. Door latch: Pull Type Door Clamp ........... $35.00

10.3 Oz Silicone Sealant ................ $ 25.00 H-25 (Non4stock: 2-3 weeks)
H-44 (Stock) Pbce Is per Tube. NOTE. Used on floor model horizontal door on let? hand

Bench Model Unde FlowmeteurRegulator .... $600.00 side normally

H.41 (Stock) Model SSA 607580. (1-13 LPM scale.) Door latch: Oven type Brixton spring latch.... $40.00
H-.1 (Stock)

Floor Model Unde Flowmeter/Regulator ..... $6(10.00 NOTE: Chrome plated. Includes the latch and catch
H142 (Stock) Model SSA 609580. 33 CFH Max Flow. Explosion relieving type. Used on QD-29 and 8-86 and on
((4-44 LPM scale) special furnaces. Some larger galvanized latches are used

6" Wide Woveft Ceramic Fiber Tape .......... $19.00 on occasion. Check with service technician if yours is not
143 (Stock) chrome plated.
NOTE: Used on Floormodel furnaces as the doorgasket Main Door Spring for HB and QD-29 ......... $35.00
material. Price per foot. Specify length H.-82 (Stock)

3" Wide Woven CeramIc Fiber Tape .......... $13.00 NOTE: Used on the ve,,icel spring loaded Bench Model
143 (Stock) doors.
NOTE: Used on Bench model furnaces as the door gasket Main Door Spring for XL Bench Models ...... $40.00
material. Price per foot. Spectly length H-81 (Stock)

NOTE: When replacing ceramic fiber door sea I NOTE. This is a more forceful spring needed because of
* order taples shown below and furnace cement. the greafer weight of the XL door. For XL 112. XL 124, XL

126 and XL 894.
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O Safety Spring ............................. $7.50 FIELD SERVICE
H-1 (Stock)
NOTE: This is the small spring that goes inside the main $550 per day or $55 per hour (including travel time)
spring and wretacts the operator in case the main spring whichevei is less plus all travel and $125 per diem lodging
bruaks. expenses. A purchase order must be issued in advance for

Eyebolt to hold main Spring ................. $8.00 this service. On warranty work, the labor charge will be

H-2 (Stock) waived; however, all travel and per diem lodging expenses
must be paid.

Bakelite Handle/Knob ..................... $10.001-9 (Stock) COMPLETE REBUILDING SERVICE
NOTE. for tench Model Door Handle. Round high L&L can completely rebuild your furnace. The furnace
temperature black plastic. Tmut be shipped freight prepaid to L&L. This can be done
PEEPHOLE PARTS by Common Carrer because shipping damage will not

-.. matter. When the furnace is finished it will be senA back
Complete ceramic peephole assembly ...... $150.00 freight collect by air ride moving van. A complete rebuilding
(Stock) job includes totally relining the furnace with new insulation

Peephole giass ........................... $25.00 and installing new elements and thermocouples. The

A40 (Stock) controls. if sent back. are recalibrated and the furnace is
NOTE: the above peephole parts are for 2350CF Maximum tested before shipment. If any rewiring needs to be done,NOte:peatue use.bightere peephole s py sthis wil be quoted as extra at the factory. On some older
temperature use. High temperature peepholes by specal urnaces there is no door safety interlock switch. L&L
oder RECOMMENDS THAT THIS BE RETROFITTED ON ALL
LOADING ACCESSORIES OLDER FURNACES. If L&L does the rebuilding work. this

will automatically be done. The charge for this is the price
Loading Tongs (See Options Brochure)..... $110.00 of the Door Interlock Switch plus $75 labor.

Loading Hook. ..................... $75.00

Heat Resistant Gloves ..................... $75.00 TERMS AND POLICIES
(Non.aebestos, cover up to elbow.)

TOUCH UP PAINT PACKING CHARGES
Silicone Based 800"F Black Paint ........... $14.00 Packing charges range from $4.00 for a small package to
Spray Can (Stock) $75.00 for a skidded carton. Some large firebrick orders

can take two or more skidded cartons and almost allGray Enamel Paint...................$12.00 firebrick orders must be shipped in a skidded carton. A
Spray Can (Stock) price will be quoted upon request. This charge will be

ZL-sc Chromate Primer ................. $11.00 added to the nvoice whether tg-atd r not
Spray Can (Stock) MINIMUM ORDERS

The minimum order is $50.00. If your order is unoer that,
TECHNICAL INFORMATION we recommend that you order a spare thermocouple.

AND SERVICE SHIPMENT

INSTRUCTIONS All orders are F.O.B. Aston. PA. Shipment Is by UPS when
possible (under 70 Ibs) and. when necessary and practical.

Complete Inrtruction Book ................. $75.00 orders may be broken into several packages to avoid the
(Made to Order: 1.2 weeks) use of common carriers. Air shipment by UPS Overnight
NOTE: The exact model number and senal number are Red Label Service, 2nd Day Air or Federal Express or
needed. Includes wivrng diagrams. Emery is available at cost AD orders are shipped freight

collect except for UPS. UPS charges are added to theWiring Diagram Set ....................... $23.00 invoice.
(Stock)
Note: Older P Moded Furnace instructions can be included
with the wiring diagram for no extra charge.

L&L SPECIAL FURNACE CO., INC. PAGE 12



Ut-CAL VA I b LlbI PAGE 13

1 Soft Firebrick
TERMS 5 Element Ho'ders of every type used in the furnace

Al orders are shipped COD u1less propercredit has been I INF Switch (Zone Control)COD nles proer redi hasbee Can Touch Up Paint
established prior to ordering. Al prices are subject to

change without notice. Be sure you get updated prices
before placing an order, especially if your prce sheet is
more than one year old (See page one of this booklet for
date.)

PURCHASE ORDERS

All verbal purchase orderi must go COD regardless of
credit worthiness. A written purchase order must be
recieved by us (FAX is OK) is necessary to ship on terms.

SALES AND USE TAXES

L&L collects sales tax in Pennsylvania, Texas, California
and the State of Washington. We must have a valid tax
exempt form from you if you are exempt *r.n sa!es tax.
We must know what the reason for the exp'nm&- 11; .An
exempt number printed an the ptr.ase order is nct
acceptable. In all Oaher states, the rq. i4 -7;pi, -aiLe fol
paying taxes to the proper authorit...

RESTOCKING AND RETU.-1 ,;

Only stock itmrns will be accepted for return. No alen'en•s
or non-stock item• will be accel -ed. There is a 25%
restocking charge withi s minimum restocking char;, Vo
$25.00.

DEULVERY AND RUSH, ,,RDERG

Normal delivery Is quottd at 7 tt, 10' f•. 'twa.rd
In-stock parts and metallic eleme ,n,. qrl, nr.'.-ra411y takes
four to six weeks. Expedited deliver; is ,-,i!abia for a $50
to $100 charge (or more in speisal cares) pus any special
shipping charges. The amount charged dtý%da on
whether productior. scheduals wiN be re-upted. Check
when ordering.

RECOMMENDED SPARE PARTS
TO KEEP ON HAND

NOTE: The fo1llwing is- 4"pcal for a standard XL Furnece:
2 thermocouples
2 Elements of each type (i.e. door/back and
side/top/bottom.)
1 Contactor (if you have mechanical contgcors)
1 Complete Set of Fuses of every type used
1 Hearth Plate Set
2-6 Hearth Supports
1/2 pint of firebrick cement
I Quart of Brick Facing
4 CeramIc Insulator Tubes (A-455). 2 Terminal Blocks
1 Hard Fireb.rick
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RECORDER CHART

This chart represents an actual test run of the control system
in~cluded with the furnace. This test has been run with a special
test facility at L & L SPECIAL FURNACE CO. INC.'s factory, which
includes a specially designed fast firing furnace. The fast heat
up rate recorded on the chart is not necessarily an indication of
how quickly the furnace shipped will come to temperature.

This test indicates how closely the controller controls at set
point and how quickly it stabilizes at the desired set point. In
certain instances the chart will indicate (by oscillations) where
L & L personnel have made adjustments on the controller to
stabilize the control action.

In most cases the controller will have to be adjusted by the user
to conform to local voltage conditions, and to actual loading
conditions in the furnace itself. Instructions for this
procedure are included in the furnace instruction manual.

0
TEST RECORDER CHIART Paqe I.I.I.1 4/1./85
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* About This Publication

HC1Wft OWtWA ig This Product Manual is divided into 12 sections. These sections contain all
eant[d the information you need to configure, operate, monitor, and troubleshoot

your controller.
To find infornmioon quickly, use the =mrprehensivt Table of Content; in
the front of the mial and thr Index locat-ed in the back of the manual.

Wkm*Y The device described herein has been manufactured and tested for correct
operation and is warranted as follows:

The UDC5000 Universal Digital Cntroller carries a two year warroanty.
This wawranty includes vdiate technical assistance via a toUl free
telephone number cnd complete replacetent of the controller, if
necessary.

Taebtrml A msmaIce If you encounter a problem with your UDC5000 contoller, review all the
€onfigurzion data under the Set-up groups to verify that your selections are
consis=t with your application; i.e. Inputs, Outputs, Alarms, Limits, etc.
If the problem persists after checking the above, you can get technicalS~assistance by dialing

S1-800-423-9883 
USA

1-800 461-0013 Canada
An engineer will discuss your problem with you. Please have your
complete model number, serial nuraber, and Software version available.
The model and serial numbers can be found an the chassis nameplate. The
software version can be viewed under Setup Group "Stares." See
sibsecajon 9.4.

If it is determined that a hardware ploblem exists, a replacement cotrmller
or part will be shipped with insctions for sttlrning the defective unit.
Do not mann your cotroller without authcaizaio from Honeywell's
Technical Assistance Center or until the replacement has been received.
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Section 1 - Overview0 1.1 Introduction

Functon The UDCS000 Universal Digital Controller is a microprocessor-based, one
or two loop controller that controls a process either manually or
automaclly.
The controller produces analog outputs based on operator-entemd data and
one, two, or three isolated loop related analog input signals. Two loops of
control allow Irnenal Cascade Control.
See the block diagrars for.

* Orne loop of control - Figure 1-2
*Two loops of control - Figure 1-3
*Internal Cascade control - F-gur 1-4

kInuts Two isolated, low-level inputs let you directly connect low-level sensors
such as thermocouples, RTD's, or transducers directly to Input I or
Input 2.
Input I to the controller is usually the process variable of the loop. An
optional second input can be used as:
, PVLoop 2
* an independent variable to be monitored for alarm purposes only
- as a remote etpoint signal
* for computig the Weighted Averge of both inputs
# as th dry bulb input for relative humidity
* connected to a zirconium o, .;do sensor for measuring Carbon Potential

* Ote input algorithms avw.able with the second input are Math options
which include Input Surming and Subtracting w.A or without Ratio and
Bias, Ftedforward, Mass Flow calculations, or HI/LO Input Select with or
without Ratio and Bias.
An optional third input prvvdes a high level isolated, 4 to 20 mA or I to 5
Volts dc signal which can be used as a remote setpoint, process variable,
alarm parameter. or feedfow&ard signal, and limited math functions.

Outputs This universal output controller provides the capability of a single current
output, single or dual relay output, or position proportional control.

Conwinued on uex page
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1.1 Introduction, Contnued

Sp Ag w Depending on how many loops you configuzr, the UDC5000 is available C
with various presel.ctd output algorithms including:

* Ike Proportional Simplex
* Tine Proportional Duplex*,
* Cur= Proportional,
* Curent Proportional Duplex
* Cment/Relay Duplex (Relay = Heat or Cool),
* Position Proporional Control*
"* ue PrpoW Duplez Posiwon Proponional, aad 3 Posiion Step Control
ae not aiailable on second loop r corwot.

f'-X" AWoh The basic caactistcs of an auomaic control is ;ts control algorithm -
the way it restores fhe conurlled variable tc the desi-ed value (sqxpoint).
Depending on the Conutol output type specified, the conutoler can be
configured for the following control algonthms:

"* On/Off oeOGMl**.
"* PID-A Ekuation
"• PIWB Equation
"* PD with Manual Reset
" Three Position Step Control"

Duplex Contol can be configured for all algorithms except 3 Position Step.
• ONIOFF and 3 Position Step are mt avalable on the se-rnd loop of convrol.

Combuied on ew page
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1.1 Introduction, Continued

Opton Available options include:
Adaptive Tuning Continually adjusts the PID tuning parameters in

response to Process Variable distubances and/or
Setpoint. changes.

Auto tune Automatically calculates and enters into memory,
the optimum tuning parameter required for your
process. A "Short Tune" procedure lets you
obtain approximate tuning constants.

SeipointRamp/Soaý Lets you program and store 10 ramp and 10 soak
Progrmwning segments to be used as one program or multiple

sml programs.

SOutput Provides a 4 to 20 mA output repsenting any of
six controller parameters for recording or control
purposes.

Two Loop Controller Provides software for two independent loops of
control with separate prompts and shared
display.

Internal Cascade Control Uses Loop 2 as the priraary loop, with the output
of Loop 2 being the Remote Setpoint of Loop I
(the secondary loop). All output form exist on
Loop 1.

2ndlnpw Provides a 2nd universal input that can be used
as remote setpoint or process variable; or
combined with input I using the Math
Options/Input 2 Algorithms.

Math Options This option ptovides various input 2 algorithms.
These include Sum=er/Subtactor, Weighted
Average, Multiplier/Divider, Relative Humidity,
Carbon Potential, Input High/Low Select, and
Feedforward.

Thirdinput A high level input which also inc!udes Input 3
algorithm for

- High/Low Select with Input I
- Summer with Input I
- Feedforward to either Loop.

Transmiter Power 24Vdc power to supply one or two, 4 to 20mA,
2-wire inputs.

Digital Input Using either of two remote switch, you can
switch on contact closure to any nine config-
urable modes or parameters.

Comunictions Serial commurcations link inte-aes with CRT-
based RS422/485 or Honeywell's DMCS
Distibuted systems.

Solid State Relays One or two spsr solid state contacts rated at 2
amps or 10 amps at 120/240 Volts.

Open Collector Output Provides one or two open collector OutpuLS rated
at 24Vdc530raA.

9/94 UDC50DO Universal Digital Controller Product Manual 3



1.2 Operator Interface

D40" "~ 0-d m mr Figim 1-1 shows the operatr interface and deflzves the dislays and
inficatovs. The funcdon of the keys is shown in T..ble 1-1.

Figwum 1-1 Operator In terface Displays and Indcators

NomlOpe~nim- dispays w vri.
Conlgursm Mde lsplays wn.m ' value or slection

21 "Ve".t w Display - eigh daunews
Whchdisino.Nw NwmWa Op.auion - dsoys WsmlrVi~ Pwa..Wrs SWd vaUes
D-IW% ouill orn QmRsratn Mods -disys lunctn rows and oamorsw r

*MAN w wvicas, mmonrmi mad (mawiA oruutp~c)
r :G*Cadereds ac el bang diqred

Sp ~ a o an lotn p I ci 22RiPCa " it balti Usedve

AAJC 'b" d 14W2nnq
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O1.2 Operator InterfaICe, Contirred

Fki r xIo of keys Table AI-1 shows each kcey on the opemtor interfz.-e and defines its functon.

Tabile 1-1 Function of Keys

Key Fwuoef

E ] Displays Ajani2 parameter group.

ri * Toggles between loca setpolnt and remote utpolint or

[~] Toggles between~ Local Selpcint #1 and #2.

f FtNC - Usedin conjuncton with the STPkey to select the
L7L2individual functions of a selected Con~grtoion Set Up

group.
- Used w"tn field calbration procedure.
* Also togglees between Loop I and Loop 2 display.

r~cw-t~j - Sk~btsany one of the operating parameter to be shown In(!!s) the lower display.
- Used to exit Set Up.(~J *Alternately selctzs:F=7 AUTO Lower display stutomalically displays sepoiflt

value in engineering units.
MAN Lower dspLay automnatically indicateS ouiput in %

TIMEAUT Starts the Autotune, or Adaptive Tune procedure.

*Place the conrmoller In the contiguatafon group selectPuFJ mode. Sequen~f displays configuration groups and
allows the LMJkey to dlisplay indivdual functions for

~~~~Bl g n reourte epolt u2t r-nuainvle

displayed.

*Decreaces the selpoint, output, or configuration values
~ displayed.

RU Initialed RUN or HOLD of the Setpoirvr Program op'lon or
HOLD restores origiral functions selected in Set Up mode.
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'.3 Functional Overviews

Ui*C$&?Lmqo~ ftWU Figur 1-2 is a Block Diagram of a Single Imop Controller - Loop #1.
Fikare i-2 FunCtional Overvew of a Single Loop Comller -Lowp #1

ANALoG INPUT 2 ANALOG INPUT I ANALOG INPUT 3I(OPTIONAL) (OPTIONAL)

RATIO AND 81AS BL& kxf I or 2 rRTOADBA
WIP'A I or 3

po * 610w Sint

INPUT COMBINATX IPU 0ONSTKN
I (MATH, CARSON PTEN..ETC.t) (4ULO SELECT OR SUMWR)

INPT A1100RIHMPUT 3 ALOOINTHU
FEED FORWARD FEEDFORWARO

4---

PIDCOTRLAGO AS (LOOP 81) 1

I SE71OINTI
SOURCE

OSUMMER

WImrhKOUTf In Aijniticm Only
FWFORWARD

L ------------------ A OUTPUT TO FWW. control tEoma

Conosimmd o'una Ppage
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1.3 Functional Overviews, Continued

L01 2 F4I=-3 is a Block Diagram of Loop 2 of a 2 Loop contoller.

Fig=r 1-3 Functional 0,,'ciew of Loop 2 of a 2 Loop Controller

ANALOG INPUT2 ANALOG INPUT I ANALO4G INPUT 3
(OPTIONAL.) (OPTIONAL)P

PATIO AWWA BIAS RA0K AND9A

PV.hIp~ .A .2.or 3

m orL~iL
F7FEED,.RWARDn_.• •_ E-FOrrAo -

* --------- ---- ,

SP1•02 CONITROL ALGORITHMS (LOOP 02)

SOURCE .FEDFORWAPID ........ I

I ! °

--Str SUMMER.

Loo~m 36%"*"e

I IT~rJT m Ce lcra n •

To Malp C!o 0~1 on 2nem ,eoe nL•p

------------ EORI TH - -

S~Conafmed on Am• pape
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1.3 Functional Overviews, Contred S
M ~Cascade Figzwe 1-4 is a Block Diagram of Interna Cascae for a 2Loopcontollcr.

Fig=~ 1-4 Fuwdnctal Ovcrview of Inweral Cascade of a 2 Loop Conumoff

PRIMARY LOOP SECONDARY .OOP

PY SOUNCE PY aOWNc
a" Le" 2 SM 1.0"

BWck Nepin 81"k V~apum

9" La" 4 PID LOOP 2 r -~~ PlO LOOP #1

0 SPS

[ ITENAL CASCADE RULES
"* Loop *UnwlbeM pimary op
"* Loop #1 musot be too aecondary (irlema or stave) "oo because all Ouwtamis exnistS on Loop 1.
"* Loop #1 ReMote Sstvont Is fixed as loop #2 output.
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Section 2 - Installation

O 2.1 Overview

kIaduman Installation of the UDC 5000 Conutoller consists of mounting and wiring
the controller according to the instructions given in this section.
Read the pre-installation iaformation, check the model number interpretation
and become familiar with your model selections, then proceed with
installation.

W out'sltUmseo? This section contains the following information:

Top•c See Page

2.1 Overview 9

2.2 Model Number Interpretation 11

2.3 Preliminary Installation Checks 12

2.4 Alarm and Control Relay Caution Note 23
2.5 Mounting 24

2.6 Wiring 26

2.7 Wring Diagrams 28

Condmwd on n•t page
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2.1 Overview, Contnued

P "ohdiaton If the contruller has not beem removed from its shipping carton, inspect the E
knafflumn caton for damage and remove the controller. Inspect the unit for any

obvious shipping damage and report any damage due to transit to the
carrier.
Make sure a bag containing mounting hardware is included in the carton
with the controller.

Check that the model number shown on the inside of the case agrees with
what you have ordered. Refer to Figure 2-1.

OSilng tUb We recommend that you review and adher• to the operating limits listed in
Table 2-1 when you install your controller.
Table 2-1 Operauing Limits

calmon PO•d

Amlbent Temperature 32 to 1140F (0 to 600C)

Relative Humrnlty 5 to 90% RH at 40-C (I 04"F)

vibration
Frequency 0 to 200Hz
Acceleration 0.2g

Mechanicar Shock
Acceleration sg
Duration 30ms

Power
Volage 85 to 132 Vac

170 to 264 Vac
Frequmncy(Hz) 48 to 52

58 to 62

Transnitter Supply 22 to 26 Vac
Vokage (at input @ SOmA
terminals)

Power Consumption 13VA Maximum

10 UDCSO00 Universal Digital Controller Product Manual 9194



2.2 Model Number Interpretation

OPamde nun~w Ile modt-l number interprtation is shown in Figure 2 -1. Write the model
number into the spaces provided and compare it to the model number
interpretation. This inforzzation will also be useful when you wire your
controiler.

Figure 2-1 Model Number Intcprmdetton

Key Nufter 7a41144 1 TONS I Table II Table.IV Table V Table VI

Key Numberup
0c01C~is PioloM 0OptlonS (3 Digits)

004112 Cuvwfl2 00_4UAN 2
acs. iCUPtTrri D4s 2 C W N 04*8l~)
DCSM6 ThPpo ft il 2 S 1C ieStao AR.Y (2Ar")
DC1M TIM. PMD DLV7AING P SuP 2 2DuSodtwAM (A
ocsou POWN PrqM'.XWia 2 L3 2 DuolkSidfe P(2Aftps)

3 Positio Sa withsa~~us (O~f.

DesCS U*V"u' Ot~xfta 2 options

Design Style T:: CjOn~wIOTAI
0 Bko aza 0 ... a None

I GMYez Bo0-C- Norw
_________2__: : 2--M240 VAC Pmr(Mi"ISolmOnMy

Commomncatione Nr

0-- None aC_ CSACefliadcm nd FM Apprvd
I - MC8 0 Nom
2. F131221485_________________

Soltwo. Options --pu 0 o

*41 Norl -- 41lD~lapd

A*_ " ;N TuqMw)2 1 t 5Voalsde
:111- Praaw lill~ah Optionu(AT3 025 -125 Volts de

E - 2 Lopak wC~duasce&T Input 2
-!_2LL-=F&!Wm C&@xciATr69pcft .0 - Mns

fag dn mom Mulh M Thma

Tranwmltila Power 3 4t DMwmd

0: : u m ~ l b ~ f ~ l : 4 a to 1 0 Vab
2, VA2 " IMA ) G

-3- Pn Vaimbl (kp~i 1) & (Ip u2m or kW 3) input I

Externsil Interlace Optione 2: AM or nftlyo asamstimyRH

O Now 3--. 4 to 2 kns de
I AWLmiIryOulPu I.. MdtlIO 5Voltsd e

... 2 DOW kh~is (Rcn MoU Swhcr) II- Caiten ft*aII (P.QJiI 2 Inp~f)
-- 3 Auiliary Wupmt DigqaJ blss .2 2 RPAjWHumifty (Posires 2 impm)
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2.3 Preliminary Installation Checks

ScBefore you install the controller, remove the chassis by pulling the front
door down, loosening the sLTew on the front and pulling the chassis out.
Make the prtliminary checks Lsed in Table 2-2 based on the model number
of your conutoler.
Table 2-2 Prelimin'zy Checks

Check I you mve Modl SeePage

Operating Voltage Selection All Models 13

Ilnut Group Type Selection Al Modes 14

Optional Input Three, Jumper Selection DCSO6X-0-XXXX-XXI 17
DC5O6X-0-XXXX-XX2

Control Relay Contact Selection DCS063. 18
DC5064
DC506S
DC5066
DC5067

Alarm Relay Contact Selection DC5O6X-O-XXIX-XX 20
DCS6X-O-XX2X-XX
DC5O6X-O-XX3X-XX

Consinmt,. .n new page*
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2.3 Preliminary Installation Checks, Con,.vj-

O1ai v The conuoller is shipped, configured for use with 120 Volts as shown in
Figure 2-2.
" O ]OPERATING A 120 VOLT CONTROLLER AT 240 VOLTS

WILL DAMAGE THEL UNM.
'Make sure that the transformer connior (J12) at the back of the
couaolkr is positioned correctly for the operating voltage (120 or 240) that
will be used.

-If you want to use 240 Volts, move the connector to the position shown
for 240 Volts in Figure 2-2.
-If you want to change the operating frequency from 60Hz to 50Hz, see
Secrion 3 - Configuraion.
Figure 2-2 Orcuing Voltage Selection

Vo.
120

C V.J112

Condnuedos ne mpaoe
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2.3 Preliminary Installation Checks, contnue

COmfrunw the hmu The UDC5000 controller will be shipped with Input I and 2 set up for the
grow type) range of 0 to 10 mV Linear range (see Figure 2-1 for model identification).

Your conrroiler is shipped with only the pans needed for your applicatien as
selected in the model number. You can change yov= conroller to a different
input group if desired.
When you change from some input groups to othus, (for example: 4-20
mA to Thermocouple), you must adapt the input circuitry so that it will be
compatible with the input sign.
For the following typ of actuation sourees:
* Thermocouples and RTD
' 0 to 10 Volts
* 4 to20Miiliamps
you must:
SInstall or remove a jumper on the controller prdxd wiring board

depending on the actmation type/range to which you are changing
(See "Dual Jmwter for Input I and Input 2").
* InsU and/or remove a resistor assembly depending on the actuation type
or range to which you are changing (see "Reistor Assembly').

Cowaknud on netU page

0
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2.3 Preliminary Installation Checks, continued

0 DXI mrne fo Input 1 Depending on the type of input actadon or range that you are selecting,
and Input 2 install or remove the dual jumper at the desired position on th conatrler

board. Refer to Figure 2-3 and follow the procedure in Table 2-3.

Table 2-3 Installing or Removing Dual Jumper for Input I -,nd 2

Step Ation

I Locate the two dual jumper positions Identified as W2041W205 and
W2f6/W207 on the rear of the controller board (see Figure 2-3)

1.ATTENTION ] The white rines on the top of the jumper rmust be
vertical for proper continuity.

2 Doterrnine which of the two dual jumper positions on the contmller
board is ap•licable to the input circuit that you want to change:

INPUT NO. 1: Position W20&V4207
INPUT NO. 2: Position W204"W205

Refer to Figure 2-3 for jumper selection.

3 Install or remove the jumper(s).

Figure 2-3 Dual Jumper Locaton

WIN

Inputi 2 Juut2

DDDD

•/~~iLnIput I Jumpe

. • W206W07

Type of Actuation W2OJW207 W204W205

T/C. RTD Jumr Jumper
4 to 20 mA (no transmitter power) Mones Mone"

All others (transmillor power) None None

For oclmpie: ff you ae chmging kIput 2 toa 0 to 10 Volt range, rmove ihe jumper it
apoemn in ft a"oe poeabon, it you am hmging tI Vwtmccou* or RTiD
aatuavon, kialn toe jumper."NOTE: It you m c aniong om 4 te 20 irA wWt ftýemr power, you must
d"Ali ftictteie pwrbor Refer to pope 22.

CondnAued on nen page
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2.3 Preliminary Installation Checks, Contiued

RuISurusma lY You can order a Universal Input Kit (Part Number 30754471-501) from
which you can choose the appropriate resistor to instal at the appropriate
input terminals. Figure 2-4 gives you a Faphic view of dtese -esistors and
their pan number as well as the inputs for which they •e used.
Select the appropriate resistor from Figuw 2-4 and install it at the
appropriate input terminals as shown on the external wiring diagram in
Figure 2-13.

IA -TEENTION When installing a cold junction for a T/C input, •tmove the
"R" screw (termina 21 or 18 as applcable) from the teminnal board, and
install the resistor assembly into its place.
Figure 2-4 Resistor Assembly Selection

Themocouple Input Actuatlons
Cold Junction Resistor
Part Number 30757088-501

4 to 2OmA Range
6. ohm Precision Resistor
Part Number 30754466-501

0 to 10 Volt Range
Voltage Divider Resistor
Part Number 30754465-001

RTD, 0 to 10 mV, 10to 50 mV, RAD, or
I to 5 volts Range"
No resistor required. Remove If changing
from T/C, 0to 10 Vdc, or4 to 20 mA. WI,

Comdmd om w page
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2.3 Preliminary Installation Checks, Continued

Chacddig tw IVid 3 For contuollers with the dtird input option, jumper W201/W202 is the third
p 'wele'lo input selector. Refer to Figure 2-5 for jumper location and place the jumper

as follows:

"• No Third Input or Position Proportional Output = Jumper Position W201

"* Third Input selected = Jumper Position W202

[ATr'lrONE Third Input and PosidonaJ Proportional Output arm mutually

exclusive.

Figure 2-5 Input 3 Jumper Location

W201 o O Input 3 Juqxr
W202 02 L0S W204WQ1/W202

DD
-- DDDD

C2iwwngtVe aslun Note that the Positdon PrportioW Output or Three Position Step Models
PbrlOp@ a" OIurA (DC5066) mus have the output calibrated per Subsection 8.3 - "Position

Proportional Output Calibration" to ensure the displsyed output (slidewire
position) agres with the actual fnal control element position.
Model DC5065, Three Position Step Models only, requires that only the
mnor time be entered (See subsection 8.3, Full calibration is not required).

Contimued on ne page
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2.3 Preliminary Installation Checks, Contnued

I.uII- t th emmol The contoller has been shipped with CONTROL relays configured for 0
m3y • USI l Normally Open contacts av shown in Figure 2-6 If you want to change the

relay action, refer to Figure 2-5 for jumper location and Table 2-4 for Relay
Contact information and reposition the jumpers on the conroller board for
(NC) Normally Closed contacts on the cont'ol relay as Listed below:
TUMPER CONTROL RELAY

POSITION RELAY ACTION
W10 #1 N.C.
Will #I N.O.
W112 #2 N.C.
W113 #2 N.O.

I AT-rNON] Control relays operate in the standard control mode i.e.

Energized when out'ut state is ON.
"Table 2-4 Control Relay Contact Informatio

CONTROL CONTROL 91 OR #2
UNIT RELAY RELAY OUTPUT

POWER JUMPER CCNTACT INDICATOR
STATUS

OFF N.O. Open Off

N.C. Closed

N.O Open Ofa

ON Closd On

N.C Closed Off

Open On

lN •Whea &aL x c,-n.ol relay am usWe to dive AC-powered
customer solid stre relays, be sum that the eternal relay are functioning
properly. See sid-"-ecrior. 2.4- Caudon Note or Secron 9 - Troubleshoodng
if the external relay,. - not beint activated.

Covndmid ox ne page
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2.3 Preliminary Installation Checks, continued

m• sletin,
eantnued

Figure 2-6 Control Relay Jumper Placement

: • :I wio Control Iefty#1 (N.C.)

l'•'-1 wI I Cantro Relay# (N.O.)"

Wl 12Cotol• Rl-- . (N.C.)

0 V,113 Conrol R,.,y#2 (N.C.)

Cotinuedonntmpage
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2.3 Preliminary Installation Checks, Cor ed

Athe Aom "me controllr has been shipped with ALARM relays configured for
r0-7 -40 Awcwn Normally Closed contacts as shom, in Figure 2-7. If you warn tc change

the relay action, refer to Figure 2-7 for j umpe" location and Table 2-5 for
Alarm Relay Contact inforuation and reposition the jumpers on the
conroller board for (NO) Normally Open contacts on the alarm relay as
listed below-.
JUMPER ALARM RELAY
POSITION RELAY ACTION
W106 #2 N.O.
W107 #2 N.C.
W108 #1 N.O.
W109 #1 N.C.

IATETO Alarm relays are designed to operate in a faihsfe mode ie.
Dctrgized during alarm state. This results in alarm aenuarion when power
is OFF or whem initially applied, unt;l the unit completes self-diagnostics. If
power is lo to the unit, the •a•m wilI function.

Table 2-5 Alarm Relay Contact Informazon

ALARMRELAY
UNrT POWER JUMPER VARIABLE NOT IN ALARM VARIABLE IN ALARM STATE

RELAY NDICATORS RELAY RINCATORS
CONTACT CONTACT

Off N.O. Open Off Open Off

N.C. Closed Cloud

On N.O. Closed Off Open On
N.C. Open Closed

SIWhen alarm or control relay are used to dive AC-powered
customer sold state relays, be sure that the external relay are f.mcdning
property. See Subsection 2.4 - Caution Note or Section 9 - Troubleshooting
if the external relays am not being acnvaute.

Couared on nev page
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23 Preliminary Installation Checks, Contined

O ~Clseldng tohenAar

Figure 2-7 Alarm Relay Jumper Placement

W107 ALarm Relay #2 (N.C.)

W1oB Alarm Relay •2 (N.O.)

W' 09 Alarm Relay #1 (N.C.)

_____ j W1011 Alarm Relay #1 (N.O.)

Cm ,•wd op ae page

0
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2.3 Preliminary Installation Checks, cortnued 0
ShM g the The trantnier nower board. which is plugged into the controller board, is
Nmniawi ow P0 configured at the factory in accordance with your model number selection
S(None, Input 1, Input 2., input 3. or all).

If you want to change the rn-s-mit=- power conE.graton, install the
cowbell jumpers, supplied with the power boar, across the apvpriate
pins on the power board as indicated below and shown in Fig=, 2-8.

TRANSMrTTER flMPER

POWER POSITIONS

Inpf I only W3 and W4
Input 2 or Input 3 Wl and W2
Input l, 2, or 3 Wl, W2, W3, W4
Disable Inputs Remove all jumpers

Figu 2-8 Tr-nsmiter Power Jumper Positions

S~OOO

=R16
flu r S - W3

C'? I 1 0 - =WA
3 0 U000 0
i A AC W1 W2 W3 W4
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2.4 Alarm and Control Relay Caution NoteB
All= wd Conr Rlm ay • ] The alarm and conruol relay output suppression (snubber)

circuitry can be extremely critical when controlling processes and
maintaining plant safety. The UDC 5000 Universal Digital Controller is
shipped with a board-mourned R-C suppression circui. Its purpose is to
protect the relay contacu from arcing due to high energy spikts. These
spikes could occur when driving highly inductive loads and fast cycle-time
processes. However, in certain AC-powered, external solid state relays
with very high input impedance, an undesirable leakage current can flow in
the R-C suppression circuit and cause a voltage across the external load.
This prevents deactivation of your external device (such as Solid State
relay) even though our display and internal relay are functioning cncctly.
The fix, as :,hown in Figure 2-9 below, is to open the correct R-C *ircuit by
cutting one of the capacitor leads. This is acceptable because if th: above
problem occurred, the suppreson circuit was not needed. Openung the
circuit eliminates any leakage current flow and allows the external relay to
function normally.
Refer to Figure 2-9 and follow the procedure in Table 2-6 to make the fix.
Table 2-6 Procedure to Open the R-C Orcuit

Step Actio

1 Pull the front door down. loosen the screw on the front, and pull the
chassis out of the case.

2 Open the desired circuit by cutting the appropriate capacitor lead(noe F'igure 2-9)....

3 R etu m the chassis to the cm.

Figure 2-9 R-C Circuit Capacitor Location

Q Alarm I

L i1Contml 1

9Ui rc
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2.5 Mounting

PhYAWconAfdWors The contoller can be mourae•d on either a vertical or dlwd panel using the
mounting kit supplied. Adequate access space must be available at the back
of the panel for installation and servicing actvites.
The overall dimensions and panel cutout requirenents for mounting the
conutrller anc shown in Figure 2-10.
The controller's mountng enclosure must be grounded according to CSA
standard C22.2 No. 0.4 or Factory Mutual Class No. 3820 paragraph
6.1.5.

OvWeall db iorns Figure 2-10 shows the overall dimensions for mounting the controller.
Figure 2-10 Dimensions

Top view shown with op•onal rear cover
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Continued on nw page
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2.5 Mounting, Continued

Note Model Number Before mounting the controller, refer to the nameplate on the outside of the
case and make a note of the model number. It will help later when selecting
the proper wiring configuration.

Mounting procedure Follow the procedure In Table 2-7 below to mount the conruoller.

Table 2-7 Mounting Procedure

Step Acn
1 Mark and cut out the controller hole in the panel according to the

dimension information in Figure 2-10.
There is no minimum horizontal spacing defined.
Vertical spacing must be provided for access to the mounting kit
brackets.

2 Loosen the screw on the front of the controller located under the
door. Pull the chassis out of the case.

3 Oient the case property and slide It through the panel hole from the
front.

4 Remove the mounting kit (#30755050-001)from the shipping
container, and Install the kit as follows:
- Install the screws Into the threaded holes of the clips.
- Insert the prongs of the cips into the two holes in the top and

bottom of the case.
- Tighten both screws to secure the case against the panel.

Carefully side the chassis assembly into the case, press to close
and tighten the screw. Replace the screw cover.

6 In addition to the mountng kit, a Rear Teminal Cover Kit
(#30755494-001) is also provided.
Also available is an adapter kit for DIN 43700 Panel Cutout
(5.43 In. x 5.43 in.) to fit Dialatrol, Barber-Colemen 560, and Leeds
and Northrup E Max cutout, Part Number 30752640-001.
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2.6 Wiring

TsadIVgIdICS fnlOt Electrical noise is composed of unabated electrical signals which produce
undesirabk effects in measurements and control circuits.

Digital equipment is especially sensitve to the effects of electrical noise.
Your cotroller has built-in circuits to reduce the effect of electricl noise
from various sources. If them is a need to further reduce these effects:
" Separate External Wiring - separate connecting wires into bundles (see

Table 2-8) and route the individual bundles through separate conduits or
meu trays.

" Use Suppesion Devices. for additional noise protection, you may want
to add suppression devices at the external source. Appropriate
suppression devices are commexcially available.

SFor additional noise information, refer to Appendix B.

Pamls oft wk Table 2-8 shows which wire functions should be bundled together.
bundling

Table 2-8 Permissible Wiring Bundling

Bundle No. Wir FunctIons

LUne powerwiring
* Earth ground wiring

Control relay output wiring
* Une voltage alarm wiring

2 Analog signal wire, such as:
- Input signal wire (therrmocouple, 4 to 20 rrA, etc.)
- 4-2OmA output signal wiring
• Slideewire feedback ciruit witng
* Digital InpX signals
* Communications

3 Low voltage alarm relay outW wiring

* Low voltage witing to solid state type control circuits

Coridnued on ncrn page
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2.6 Wiring, CoflJnued

Otl~fy~urwW To determine the appropriate diagrams for wiring your conroller, refer to
f*q U the model number nterpretation in this section. The model number of the

connUer contains selection codes that identify the Input type, Output type,
Standard Input Ranges, Number of Alarms, Software Options, and
Optional selections. The model number of the controller can be found on the
outside of the case and or chassis.

Wirig * 1 "QtWnt1r Using the information contained in the model number, select the appropriate
wiring diagrams from the figures listed below and wire the contoller
accordingly.

Wbtng RequIremerns Figure

Cornposilt Wifrng Diagram 2-11

AC Line Power 2-12

Inputs#1 and #2 2-13

lnut #3 2-14
Time Pmrporonz., Output 2-15

Positon Propref nal Outpu 2.16

Current Prop~ortional Output 2-17

Open Colector,' Solid State Relay Output 2-18

Awdlwy Outeut 2-19

DIMtaS Input Op•ton 2-20

Communicatlone Option 2-21

Communlcations and Digital Input with Auxiliary Output 2-22
2 Loops of Control 2-23

Internal Cascade 2-24
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2.7 Wiring Diagrams

Pm a1,l w"rng Figure 2-11 is a composite wiring diagram of the UDC5000 controUer. It
dalU1 identifies the terminal designations and their functions. kefer to the

individual diagrams listed to wire the controller aczording to your
requirements.

Figure 2-11 Composite Wiring Diagram

Output Terminals -Current Output Terminals

Thne PropeIm WI- Se Rgure 2-15 1 14 See Figure 2-17
Tn P rO ptIm- oFre 2-14 -Position Proportloal Sildewlre

3mPoeltion Sep Sam Fgu 2-16 2 15 Terminals
See Figure 2.16Open Co r or • 3 1 input 3 Termlnalsslid1 swea Relay.-

S" ft 2-18 4 17 See Figure 2-14

Ternirnals 6 19" Terminals
___ Raley__ 2_7_20_See Figure 2-13

TermiTalsi---s

Terminals ._- AC Une Voltage
Auxiliary Outputferniinals 9 L22/N - Teflhirlhs

See Figure 2-19 1011 -See Figure 2-12

Commuimcations Option 12
Te Fgrmina1lsmialSee F 22112 -2Trmf

Digi1l Input Option See Figure 2-13
Terminals

Se Fiure 2-20
AIca Outl put For 2 Loops of Contrl Option - See Figure 2-23

Terminals For intmenal Cawde Option -See Figure 2-24
S F 2-22 mu

Coundrid on nAW page
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2.7 Wiring Diagramns, Continued

, Lbksvftpvw*1nc Figure 2-12 shows ihe wiring conne~dons for the line voltage.

Ft.,,e 2.12 Line Voltage Wiring

3 16

If4 17

8 20

12 22nameplate

B Ezernel fuse or circult breakers must bel/Z Amp-25OVec for 1201240 Vac operstKon.
A power servoe has grounded neutal, conned lead "A to neutral and orit 1ha I!,se

in the neutral lead.AGround s~psratl~lr and directly to earth ground using 12 gauge ntrandedl wir4.

Condraued oun AM page
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2.7 Wiring Diagrams, Co'itiued

WU I and 2 Figure 2-13 shows the wiring connections for Input #1 and #2
cmnnlom
Figurm 2-13 Input 1 and 2 ConnectionsIF'

i1 14

2 is

3 16

4 17
5 1is Input 2

6 191 Connections
See below

6

10 1

11 2

12 2 oncn
13 2 e eo

Thmocouple FT 0-10 Volts

UVorVof 4to2OmA 4...m A
eMxVet 0 -10 VoWAi TAMsmtter Power NO Trnmmlttr Power

Oast -10 Volts2R K

The O5 tlIoed re"Sr for 4-20mA or ti. Voltage dividerfor 0-10 Volts o' the 500 Ohm CoompensaUon
reelaor are supplied wM the ontroller when the I•put Is speof•ted. These liems must be Ikaled when you wire
to cnroller before startup.

A When Insatfi&g the c-d Junction for a T/C Input. remove the screw from OR* terminul and Irastal the CQJ
assemly, colmict tang to "-- temilnal.

A For Asletve Humk"lt Optin. use IlW 2 as the Dry Bulb Input
For Carbon Potential Option, use Input 2 as the Carton Prob Input.

Conanued on n~ page
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2.7 Wiring Diagrams, Continued

e ~ Op OU MI 'P*3 Figmre 2-14 shows the witrig connections for Optional Input 3.
Figure 2-14 Optional Input 3 Connections

4 Internal Connection

3 16 0- rWlriu3

f 4 17 Srato T139

5 is

6 19

7 20

10 LI1

ii 21

1 2 
213 23

Table 1
4 lo 20 A 4to2OmA

Itb 5 VOlt. VWt Tnansmhttr Power NO Tranmt~lef Power

USS6

200EIAkV a

A Se approprtgte cutpout wirin for cannealons.

AWOI Soewelupplied 41to20 mA resistor, PN~ 30754486401.
ATrasrnsm~tr power forth. third Input Is supplied from the second Input, terminals #18 and #20.

Therefore, when the thlrd Input has transmitter power, the second input, third Input, and current output are not
electrically Isolated from each other.

A& Honeywell suppilied I to 5 Volt "wned wiring assembly. P/N 30755946-501.
AThe third Input and the current cutput are not electrically Isolated from each other. The ntegativo terminal of the

current outu (#15) and the nega~ti terminal of the third Input (#17) are at the "~me pctentlal,

CoAMudmdon n=x page
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2Z7 WirIng Diagrams, continued

Rsby (Thu Figur 2-15 shows the Output and Alarm wiring cormections for m~odels

PIDPO %WeuCALAW with Relay (Time Propordonal) Output (Single Loop or Loop 1).

For CrolW and Aam~ Relay Conta Woirnation, ue TAbWe 2-4 aWt 2-5.

Figure 2-15 Relay Clime Proportional) Output Connections (Single Loop or Loop 1)

LOW a *% ehpdwl lr eashvn oraycodcnet ofgrd .. C
'onac RAW seetal b OW me1 ofaJme ntecni 1e or.Sei4 ~ tlf eto ea

061"Wresyude5fr1Oor
4 V

UDOS~ ~ 15si~dwt oUlrly iigfoTYiyoe otcswua.ANO rNC

contacAm Is elca Le yisn f£Jme nth otde or.SekstIb edn*rdtl
Each~ ~ oup16 PTrlyrZ. OAtr10 r2AVwt aiu nrs atro 0 ~ltv

ratingsLO areY IA Io 0or
Voltage mus 17hladnwpa aa

LOoW up~ a rudnurlcnetlas9adC~nurl n mtfssi eta es
SUPOYAler Rob i I

Co6aa 19nc pg
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2.7 Wiring Dl3grams, Continued

PoeltIon Prmapwa Figure 2-16 shows the Output and Alam wiring connections for models
Oups* ort3 PoWon with Position Proportional Output or 3 Position Step
S" For Cotrol and AlWm Relay Contact iriofrnton, see Tables 2-4 and2-5.

C b Position Proportional Output or Three Position Step models must have the
output calirated after installation (see Secdon 8-Posidon Proportional
Ozpupt Cabraoion) to ensure tha the displayed output (slidewir position)
agrees with the actual final control element position.

Three Position Step models only require hat the motor time be entered. Full
calibradon is not requred.

Figure 2-16 Position Propmotional Output or 3 Position Step (Single Loop or Loop 1)
Caw=m U~d iom Gmund

um $up* li"V

A 3

hm" ýIvb A am Away
ow-- " 4 17 100 , low0*vf

Ai d roSe so

Ctatsseeableonmase upratV.cnrolrbad . ntlainscv for etalse• .vw

Each alr is a Swowly ae tSAfr10Vo 4V

LM 6 10

tT8t,;.1 21 &J

L13 23

UDCs re shipped with alnar relays hving normally coe d tacts configured. A N.O. or N.C.1om 1, -F s eectable by means, of a umper am ft comolar board. Sse installation socion for details.
Each alarm ot a SPOT relay ruled at &A for 120V or 240V.

A UDCs are shipped with cortro relays hbvin normaly op~en roctam rAnfigured. A N.O. or N.C.
cantft is solectable by moans f a jumper on toe controller board. See instal~tion sedion for dreails.
Each outt is a SPOT relay rated at SOVA for 120V or 240V wth maximum In rush factc of 10. Resistive
r•m•p are 7A tor 120 or 240V.

,/ii power supply has ground noral, conned leads I• end C to neutral end omit fuses In neutral los.

Ž Voltage must match load namoplate dta.

A Electrical nose suppression may be required. For addion~al wviring recommendations, refer to Appendix B
"Now to Apply Dighal kisWumontation in Seore Elenca! Noise Environmerts.a

Condmuad on w page
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2.7 Wiring Diagrams, continued

C0rnt propoItW Figure 2-17 shows the wiring connections for zrntm Proportional Output
GLNPt (Single Loop or Loop 1).

Figure 2-17 Current Prpordonal Outut Cnnections

1 -- "- 14""oT -i•2 --- fs o•

2 15

v A'A•C"~ OJIEA
316 4-20 W

10 L9I
Aln12y 20

•13 23

A U.C e aWhied @ hwkh alarm roy. hav"n nomally "hed wtts wonftgured. ANAO. o N.C.
o.mmt b selecable by mews of a jumper on the contio1 board. See instaion so kw d•tails.
Each amlm is a SPOT mlW raved USA tar 120V w 2,OV.

UCU awe s =•lpe wUhoi1tm relays hoing orrmally oW cwoaiu.c w•urd. A NO. a N.C.
rtNP iss elel4ble by meaom d a i era on e wro board. Sa installon s-eo for detais.
Ewh output i a SPOT relay rated at S0VA for 120V or 2dOV wi maiim in rush Imobra 10. Rsiwtive
ratng. are 7Afor 120 or 24OV.

I l power %uppl has ground nwl• conned IWad and "CW to neubal and wn i in neural logs.

A• Vobo must mat. load nmnepo•e da taa.

Co~named on P page
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2Z7 WMing Diagrams, Continued

Open oIsew~or~olld Fig=r 2-18 shows the wiring connecctons for Open Collector or Solid State
Sti" R~y Ot; ely utut

Figtre 2-18 Open Colemr cr SolidSt=zeRelay Output Connections

See TANS 1 3 16

4 17

65 19

10 LI

11 21

12 2

L ~13 20 Aj
Single Solid State Relay - 10 amps kgeSldSaeRW p

EC:):qjf4 0 NC

roomoa Iper ftppf
24 Power 0m

* A The&W Solid State Refa e rae at32p anp Op/7Feutdheany~2ap aoieto Ou'tput1

A TeseSoed tat R lays e ate a ¶ Ladp t2C7¶d.aa m~al 0arma 5/3

1 Ope 0 clca 0urm -ar reSL oerd oncig netra upl4* aae h ooll
26n Vue onneWpg

9/94~~~Rb 2 DSO loada igtlCriolrPouc aul3



2Z7 Wiring Diagrams, Coflifluod

Awiwly 0uw Figure 2-19 shows the wiring cocnccnons for an Auxilir Output.

Figure 2-19 Auxiliary Ouqpu Connections

4 17

5 18

6 19

*~w L2M

10 L I
11i 21

12 2

13 23

4& urlny Ou d no use e to"nmrmh ,4ten Comunfao an
Naime twbde swochig wee preser. Rotor fm F~urs 2.22
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2.7 Wiring Diagrams, Continlued

ODlghI ,~tU Figure 2-20 shows the wiring connections for Digital Inputs (without
Comimmications Option).

Figure 2-20 Digital Input Connections (without Communications Option)

I1 14

2 -i1

3& 16

4 17

Z`1 5 1s

4(,6 19

7 2D

9 L21N

Sld L10 LI

Common 11 21
12 22

13 23___

--C~~t J A S*0 appropriate lnput/Output Wfring for cnetos
D*W -ri

9wtch 01

Conaniued on nev page
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2.7 Wiring Diagrams, Continued

fmwfw ions oploon Th7 e are two types of Communications option available:
Co elnlwom • RS422/485 - also refer to Document # 51-51-25-35

- DMCS - also refer to Document # 82-50-10-26
Figure 2-21 shows the wiring connections for the Coamunications Option
(without Digital Input Option).

Figure 2-21 Conmiunications Option Connections (without Digital Input Option)

1 - 14

2 -16

3 -16

A 17
5 1i

6 19

7W. 20

D+* SHLD D- 10 L

, -v-*-* To OOW
I I I

* V

opw Cow"UCO•

A Beeamp'os Output wling fo:r am' ca

PanRmsd for Au n~bwy Oti

A Do not mn two kirm in t. *am e wdA m AC pmw

Conwed on nz page
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2.7 Wiring Diagrams, Continued

, ftm n and Figure 2-22 shows the wiring connections for Communications, Digital
IN k W Input, and Auxiliary OutpuL

Figur 2-22 Communications, Digital Input, and Auxiliary Output Connections

Auxiliary Load 1 - 140 - 1000 Ohlrns "-

IolooohnsI2 - 15
3 16

S,4 ¶ 4 17

7 2- L2J

10 Ll

- 11 21

- *1d 12 2

13 23

A as.proprmu' oi~ut rg fo

m2 D- SHLO D-

Do not mn Ow me4is in ow my* midm as -.
AC pern
C*OflflS~ shOM vws toQgM with! Ho-s To 06w
SpUphid ap Put No. 3075L5I-001 COmmunMadon

Mi WI a I on ca wnnegon. Aklm 2 is ronaotln
wakalble =t

Contnued on next page
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2.7 Wiring Diagrams, Continued

2 ILos Control Figure 2.-23 shows the wiring connections for 2 Loops of Control.

Rigure 2-23 2 Loops of Control Connections

See Section 4 for:
Single Loop Block Diagram
Two Loop Block Diagram
Rules and restrictions LOOP------------ CURRENT Z

LOOP 2 OTU .0mRELAY 1 e -
OUTPUT 140-1000Sif opliabb 2 •Ohms

2 1612

LOOP 1 3 16 OTOA NU
RELAY 4 17 See F

OUTPUT 4les,Section 4
Sqoablo 8 8

6 is OPTIONAL INPUT12
MA 7 20 SC[ on rules'

420 mA LŽ!U L .
39 L2N-owm_.,._ oL•

11 21 "R•

A See appropritse cput wiring diagrams for wconAcions.
-This drawing does not show wiring detalUs. It shows possible ou•W forms.

SAuxiliary output is dedicated t loop 2 ouput (out 2) for current output
appliations on loop 2.

Condnued on an page

0
40 UDCSO00 Universal Digitai Controller Product Manual -9/94



2.7 Wiring Diagramns, Continued

0rra cascade Figure 2-24 shows the wiring connections for Internal Cascade Control

Figure 2-24 Interna Cascade Control Connections

See Sectlon 4 for:
Internal Cascade Block Diagram LORules and restrictions UnN

"tofl oop Ploop 1) output 17 wisng F Aur e

saeas the apprpriate tutwn ~rm r.~no
sinil bowp Iloes 1ot OWow wi4 n 1e7is wirng Fiwgpab t u re 2or 1s

w FlflD irerotu Lo2) rIII fludo t ie Reot Setpont4

ci ~ ( 6h 19onar +~te (Loo rules

9/94~ ~ 20cQO USveal 4gtlCn~lrPou aul4
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Section 3 - Configuration

S 3.1 Overview

mnmauction Configuration is a dedicated operation where you use staightforward
keystroke sequences to select and establish (configure) pertinent control
data best suited for your application.

Whas Itn Wus Udmon? The table below lists the topics that are covered in this section.

Top* Page
3.1 Overview 43
3.2 Configuration Prompts 44
3.3 How to Get Started 46
3.4 Configuration Tips 47
3.5 Configuration Procedure 48
3.6 Turing Parameters Setup Group s0
3.7 Turing 2 Parameters Setup Group 52
3.8 Setpoirt Ramp/Program Setup Group 53
3.9 Auto Tune Setup Group 54
3.10 Algorithm Data Setup Group 55
3.11 Outut Algorithm Setup Group 57
3.12 Input I Parameters Setup Group 58
3.13 Input 2 Parameters Setup Group 59
3.14 Input 3 Parmeters Setup Group 60
3.15 Loop I Control Parameters Setup Group 61
3.16 Loop 2 Control Parameters Setup Group 63
3.17 Options Parameters Setup Group 65
3.18 Conwnurcations Parameters Setup Group 66
3.19 Alams Parameters Setup Group 68$
3.20 Display Parameters Setup Group .... 70
3.21 Carb G-up 71
3.22 Status Group 72
3.23 Confir•ation Record Sheet ..... 73

Arnmp. To assist you in the configuration process, there are prompts that appear in
the upper and lower displays. These prompts let you know what group of
configuration data (Set Up prompts) you are working with and also, the
specific parameters (Function prompts) associated with each group.
Figure 3-1 shows you an overview of the prompt hierarchy.
As you will see, the configuration data is divided into 15 main Set Up
groups plus prompts for calibration and prompts that show the status of the
continuous background tests that are being performed.

Con ded on nez page
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3.2 Configuration Prompts

owwu:pani Figure 3-1 shows an overview of the UDC)5000 Set Up prompts and their
Nwamhyassociated Function promts. - Read from left :o right.

Figure 3-1 Overview of UJDC5000 Prompt Hierarchy

Se U resISE FUP] keyIF to TU access? theT SetTU Up po

Flat ress[FUNrI0& keyto a~ss unad prorptsMOM mach et UP gmW. -pag

Ttmw =80 m72Orj mUni Ppmum io lý
44~~~~~~~~o veslDgta otole rdc MMul9

NwNIAMW4 ~mo W nýO4 CE



3.2 Configuration Prompts, Corrnnued

P)'eSS (Ajar!~ Vto change the value or selection of the Function ponpnt
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3.3 How To Get Started 0
Reid th cOrmour Read "Conflguranon Tips" shown on the next page. These tips will help
Syou to easily aWd quickly accomplish the tasks at which you will be

woddng when you configure your connoUll.

Roid conflaumlon Read "Configuration Procedfurc". This procedure tells you how to access
IcVedure the Set Up groups, and the Function parameters within each of the groups

that are shown in the Prompt Hierarchy in Figure 3-1.

Set Up groups The S•t Up groups and Function parameters are listed in the order of their
appearance. The list includes the name of the prompt, the range of -.tting or
select.ons available, and the factory setting.

PuWem ipbnido If you need a detailed explanation of any prompt sted, refer to Section 4,-
oareflnow Conflgurtdon Parmmetr DefuddionL

"This section lists the Set Up and Function prompts, the selections or range
of settings that you can make for each, plus a detailed explanation or
definitio of each parameter

(onoguiuon rcord Locaed on the last page of this section is a "Configuradon Record Shed'.
sh" When you make your configuration selections, record them on this sheet.

Then you wifl have a record of how the contolUer was configured.
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3.4 Cc ifiguration Tips

tMcklction Listed below in Table 3-1 are a few tps that will help you entr the
configwradoo da =ore quickly.

Table 3-1 Configuration Tips

Function TIP

Dispieft Grux Use the key to display the Set Up groups.

The group titles are Isted in this section in the order that
they appear In the controller.

DIIg Use the UC key to display the Individual parameters
Futio under each group. The proprts are isted in the order of

their appearance In each group.

Scrling To get to a Set Up group prompt more quickly, hold the
SET UP key in. To get to a Functlon prompt more

quickly. hold the [ Ckey In. The display will scroll
through the parameters.

S--. nON me scro at a rate of 2a

seconds when the SET UP or 5 key is held In.
Also, 91 H keys will move group prompts forward or
backward at a rate twice as fas.

Chang values When Changing the value of a parameter, you can adjust
qudly a more s8 7icant digit In the upper display by hold in

at the s"e time.
The aKdUstmnem will move one cigot to the left.
Press the key again and you will move one more digit to
the left.

hmsoung to Uo When you change the value or selection of a parameter
a1glVall while In Set Up mode and decide not to enter ft.

press IR O key once, the or4inal value or
selection will be recalled.

bRVng SeT UP To exit Set up mode, press •t WR DISP key.
mode Ths returns the display to the san state It was In

immediately preceding entry Into the Set Up mode.

1nWlng *ftom Set If you are In Set Up mode and do not press any key for
Up mode one midnute, the controller wi Urnme out and revert to the

mode and dsplay that was being used prtor to entry into
Set Up mode and stores any changes you have made.

Key Engr When a key Is pressed and the promli "KEY ERROR,
appears m the lower display, It will be for one of the
following reasons:

- parameter not availale
O not In Sot Up mode, press SET uP key first
- key malfunction, do keyboard test (operation)
Sndividcal key locked out
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3.5 Configuration Procedure

binuijeion F ah of tie Set Up groups and their fncdcr-. are pre-configured at the
factory.
The factory settngs & e shown in tne Set Uy group tables a follow this
procedure.
If you want to chang;e ary of these sclectioas or values, follow the
procedure in Table 1 -2. This procedur tells you the keys to press to get to
any Set Up group aLd any associated Function parameter prompt.
If you need a detall expanation of ay prompt, refer to Secion 4-
Coyogum2 PowmetDefliddon

PrAedue Follow the procedure listed in Table 3-2 to access the Set Up groups wid
Function prompts.

The r5npting scrolls at a rate of 2/3 seconds when the
ISET UPI or [4jkey is held in. ALso, 91 LY keys wiill mrove group

prompts forward or backward at a raZe twice as fast.

Table 3-2 Configuration Pmcedure

I Select Set Up mods UpW. D-0aY
SET UP Lets you know you are in the

confguratJon mode and a Sel Up
group title is being dioplayed in the
lower display.

____________122 1___ This is Mhe Wis Set Up group thit.

2 Select any Set Up group prSuccess siep es of the kSET -WP klw

Kseqmr sl display the cowe Set Lip group Wess.own M the Wxon" hierarchy In "u 3-1.

You cn alo Le the ep 1 WAWtheSeLIP groups in h diecf os
Stop at the Sol Up group "an which describes Vf,

wgoup of parameters you want to confio*re. Then
proceed 1o the next step.

3 Solect al Function UP D•~

Parameter [ 1.0 Shows you the current value or

4election lo8 th firs function promptof the partJoular Set Up group that

Loww s*Wyyou have selected.

LqGNY J Shows the first Funtior pr~ompt
whl~n tht• U Up group.

Exanjr-... d'.,•ays show Set Up group "Tuninq'.,
Funct -.n w=ompt "Gin" and the valu L .. .-.-j.

Tabk 3-2 contimad on her Pate
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3.5 Configuration Procedure, Continued

Pird •(coxmuwd)

Table 3-2 Configuraon Procedure, continued

Stop O aon i PWres, __,

4 Select other Function 7FC Successive presses of the FIU7NG Key wil
Parmmeters sequentially dsplay the other functin proOptS of

the Set Up group you hare selected.

Stop at the function prompt that you want 10
change. then proceed to t"e next step.

5 Change the value or ( These keys will increment or decrerent the value
selection or selection that appears for the function prompt

or you have selected.
See Configuration Tips" for instructions to
Increase or decrease value qulcdy.

Chan,'e the value or selection to meet your needs.

I the dspl alashMs, you am Vrng to make an
una=•cptsbe entry.

6 Enter the value or I TIs key selects another function prompt.

or

j This key selee another St Up group.
The value or seI*Oon you have mode vwll be
entered Into memory after another key Is pressed.

7 Exit Cornlgff*maon Thes eits corfiuurko norw-i 4 rturns V*

aoDMol., to t he ne gmae it wa s in rnsciaeey
prec ng entry Io the Set Up mode. If sorss any
_ changes you have made.
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3.6 Tuning Parameters Set Up Group

inWooda The T=uing Set Up group contains the Functon parameters that will allow
yovr controller to respond correctly to changes in process varable or

You can star with pr:eder=-.ned v21ues but you will have to watch your
prcess to determine how to modify them.

If you have the Autoune/Adaptive Tune option, this will autoatcally
select Gain. RAtm and Reset values.

se Vft group is Because this group contains function s that have to do with Secuiry and
Lockout. i is best to configure this group last, after all the other
configraion dam has been loaded.

DuiPX MW OW See Table 4-2 in Section 4 - Prompt Definitions for Duplex HeaW/Cool
designardom.

Condwed o ne " pqe

0
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3.6 TunIng Parameters Set Up Group, Continued

F uncton prmpts Table 3-3 lists all the function prompts in the Tuning Set Up group. How
the "Algortbm" and "Control" Set Up groups mre configurcd determines
which prompts will appear.

Table 3-3 Tuning Group Function Prompts

Funcltion Prop Function Selections or Factory
LýwwNut R~nn?,Sefttin Seting

PROP 90 Proportional Band, or 0.1 to 9999 (PB) -
or Gain

GAIN 0.1 to 1000 (Gain) 1.0

RATE MIN Rate in Minutes 0.08 to 10.00 minutes (0.00-Off) 0.00

RSEr MIN Reset in minutes/repeat 0.02 to 50.00 1.0

RSET RPM Reset in repeatsirrinute 0.02 to 50.00 1.0

MAN RSET Manual Reset -100 to 100% Output 0

PROP B02 Proportional 0.1 to 9999 (PB) --
or Bnd 2. or

GAIN2 Gain2 0.1 to 1000 (Gain) 1.0

RATE2MIN Rate 2 in Minutes 0.08 to 10.00 minutes (0.00-Off) 0.00

RSET2MIN Reset 2 in minutes/repeat 0.02 to 50.00 1.0

RSET2RPM Reset 2 In repeats/minute 0.02 to 50.00
CYC SEC Cycoe rrne (Heal) 1 to 120 seconds 4

CYC2 SEC Cycle Time 2 (Cool) I to 120 seconds 4

SECU=RrY Secuft Code 1104095 0

LOCKOUT Configuration Lockout NONE CALIB
CALIB
.CONF
+VIEW
MAX

Co0nud on new page

9194 UDC$0C0 Universal Digital Controller Product Manual 51



3.7 Tuning 2 Parameters Set Up Group (Cascade or 2
Loop)

FcfIo pima, Table 3-4 lists all the function prompts in the Tuning 2 Set Up group. This
group is only displayed if the controller is configured for "Cascade" or "2
Loop" control at prompt "PV2SRC'

Table 3-4 Tuning 2 Group Function Prompts

rumnon Propti Functon Selections or Foamy
-- kow Name Ranof Setting Setting

PROPBD3 Proportonal Band 3. or 0.1 to 9999 (PB) --

or Gain3
GAIN3 0.1 to 1000 (Gn) 1.0

RATE IMIN Rate 3 in Minutes 0.08 0o 10.00 minutes (0.00-Off) 0.00

IRSET3MIN Reset 3 In irinutes/repeat 0.02 to 50.00 1.0

RSET3RPM Reset 3 In repeatshTinute 0.02 to 50.00

MAN 3RSET Manual Reset 3 -100 to 100% Output 50.0

PROPBD4 Proportional 0.1 to 9999 (PB) --
or Band 4, or

GAIN4 Gain4 0.1 to 1000 (Gain) 1.0

RATE4MIN Rate 4 in Minutes 0.08 to 10.00 minutes (0.00=Off) 0.00

RSET4MIN Reset 4 In ninutes/repeat 0.02 to 50.00 1.0

RSET4RPM Reset 4 In repeats/ninute 0.02 to 50.00

CYC3SEC Cycle lrne 3(Heaf) 1 o 120 seconds 4

CYC 4SEC Cycle Tom 4 (Cool) 1 to 120 seconds 4
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3.8 SP Ramp/Program Set Up Group

SIMQle SMiPxM RamP The Sepoint Ramp St.. Up group contains the Function paemiers that let
you to configur a single set point ramp to occur between the current local
setpoint and a final setpoint over a time interval (SP RAMP).

Setpolt Progru The Setpoint Ramp Set Up group also contains function parameters that let
you configure a specific Ramp/Soak Program. SP RAMP must be disabled
to allow SP PROG. See Section 6 - Serpoin RamplSoak ProgaWmmng for
dertis.

Function pItmnu Table 3-5 lists all the function prompts in the SP RAMP Set Up group.

Table 3.5 SP Ramp Group r~unction Prompts

Function Prman Function Selections or Fecloly
Nmin R~nar~fSting SeIftng

P RAMP Single Setpolnt Ramp DISABL DISABL
Selection ENABLE

ENABL2
ENABL-12

TIE MN Single Selpoint Ramp 0 to 255 minutes 3
Time

FINAL P Single Setpoint Final Enter a value within the setpoint 1000
Setpoint InMIs

UP PROG Setpolnt Ramp/Soak DISABL DISABL
(See Section 6) Program ENABLE

ENABL2
ENABL12
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3.9 Autotune/Adaptive Tune Set Up Group

AdMPMTune Adaptive Tune continuously adjusts the PID pammeters in response to
setpoint changes and/or Process Variable disurbances. You can select
tning on nminimum setpoint changes of 5% up to 15% span. Perform
adaptive timing after you have configured the controller.
Adaptive Tune does not work with 3 Position Step Control algorithm.

Autotne Automne automatically calculates PiD tuning cocnstants on demand based
on an Output Step introduced onto the process. You can select an Output
Step size of from -100 to +100% of output.

PINUnriempwno Table 3-6 lists all the function prompts in the "AUrOTUNE' Set Up group.
Table 3-6 Autotune Group Function Prompts

Funton Pmpt FunctiO Seletons or Factory

-N wiw Ra=n• •o ,l~~r ng Settir.,

"TUNETYPE Autotune Type ADAPT A TUNE

A TUNE"

ADAPT O Adaptive Tune - LOOP 1 DISABLE DISABLE
SPoNLY
SI + PV

ADAPT2 * Adaptive Tune - LOOP 2 DISABLE DISABLE
SPoNLY
SP + PV

SP CIANW Setpoint Change Value 5 to 15% Input Span 10

KPG Pcers, Gain Value 0.10 to 50.00 1.0

8P CHANG? SelpoinM Change Value- 5 to 15% Input Span 10
LOop 2

KPG " Proc Galin- Loop2 0.10 to 50.00 1.0

A TUNE" Autotune DISABL DISABLE
A STEP
MSTEP
A STEP2
M STEP2

OUT STEP" Output Step Size -100 to +100% of Outputn1% .1
increments

AT ERROR Autotune Error codes Read Only
or

AT ERR 2 NONE 4-IM
(depending on Loop) OUT LIM -P-LIM

DUPUM ABORT
ALARM I INPUT
LCO PV RAMP
ID FAIL REM SW
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3.10 Algorithm Data Set Up Group

O •This data deals with various algorithms residing in the controller. Control

A Algrth, Input algorithms, Enabling the 2nd or 3rd input, Selectng the
Number of PID Loops, Control algordihm for Loop 2, and Output Overide.

Fur-mopmpws Table 3-7 lists all the function prompts in the "ALGORITHM" Set Up
group.

Table 3-7 Algonthm Group Function Prompts
Fucton Prompt Function Sesalom or Feeby

Nww RanVf Setting Setting

CONT ALG Control Algorithm ON-OFF PID A
PID A
P1DB
PD+MR
3PSTEP

INOPT 2 Input 2 selection ENABL ENABL
DISABL

INPUT 3 ILptl 3 selection ENABL ENABL
DISABL

PID LOOPS PID Loop Selection 1 LOOP 1 or2
2 LOOPS
CASCAD

CONT2 ALG Control 2 Algorithm PIDA PID A
P1DB
PD+MR

OUT OVRO Outp Ovemide Select DISABLE DISABL
HI SEL
LO SEL

IN P2 ALO Input 2 Algortthr NONE q MU Div NONE
(formulas am located in WAVG 4 MULT
Section 4) REL HUM MU DIV

FFWRD MUtT
ADDER FFWRD2
SUBTRC CARB A
SUMwRB CARB B
HI SEL CARB C
LO SEL CARS 0
HI SEL+ FCC
LO SEL÷ OXYGEN

DEW PT

ATM PRES Atnosphledc Pressure 590.0 to 760.0 760.0
Cornpensailon

TaNe 3-7 connued on nex page
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3.10 Algorithm Data Set Up Group, continued
S~0

Table 3-7 Algorithm Group Function Prompts, continued

IPuncln Pronipt Funclon Sulecl m 1r Fooory

NwRangetofS&0vn Setting

PC CO Percent Carbon Monoxide 0.02 to 0.350(%CO) 0.2

MATH K Weighted Average Ratio 0.001 to 9.999 1.00
or K Constant for Math
Selections

PCT H2 Hydrogen Content I to 99(%/H2)

INP3 ALG IrA 3 Ago1rthrn NONE NONE
FFWRD
SUMwRB
HI SEL÷
LO S EL+
FFWRD2

PV HI Process Vauiable High -999 to 9999 1000
Rango for second and
Ihid input a~grithms

PV LO Process Vatable Low -999 to 9999 0
Range for second and
tin innLt algorithms

0
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3.11 Output Algorithm Parameters Set Up Group

WauCton TMis data deals with various Output algorithms mar arc ,vadable fo, use in
the controller. It also lists the Relay State, and the Current Duplex
funiconality.

Fmnction paompts Table 3-8 lia all the function prompts in the "OUT ALO" Set Up group.

Table 3M8 Output Algorithm Grt •ip Function Prompts

Function Prompt Function Seiletions or F11ory
iNam Ranwf Setting Sutlng

OUTrALG Loop 1 Output Algorithm TIME CURRENT
CURRNT
POSITN
TIME D
CUR 0CLJRDCUR 11
11 CUR

4-20RNG Current Duplex Range IOOPGT 1O13PCT
5OPCT

0112 ALO Loop 2 Output Algorithm NONE TIME
TIME
CURRWT
CUR D
CUR M
1rl CUR

RLY STATE Duplex Relay Status at 0% IOF 2OF IOF 20N
Output ION 2OF

IOF 20N
ION 2ON
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/

3.12 Input 1 Parameters Set Up Group

keom~ion "This dama deals with various par-ameters required to configure Input 1;
awdn trm cr chaxateizi high and low rnge valu.a in

engineering units, bias, filter, and bmnouL

Ftuictionpromis Table 3-9 lists all the function prompts in the "1NPUT I" 3et Up group.

Table 3-9 Input I Set Up Groups Function Prompts

oPmpt Function Selections or Factory
H- N s Rang: S!etSng SetIng

INPI TV Input I Type B V'M 0-10MV
EH WL
EL 00oPT
JH 100 LO
JL 100 RH
KM 200 PT
KL 500 PT
NNMH RADIAM
NNML 4-20MA
NIC 0-10MV
R 10-50MV
S 1-5V
TH 0-I OV

XWrTER1 Transmitter 9 WH I.NEAR
Characterization EM WL

EL 100 IPT
J4 100 Lo
it. 100 RH
KH 200PT
KL 500 PT
NNIMH UNEAR
NNML SOROOT
NIC
R
S
TM

II1 Input 1I High Range Value -g999 o 9999 Io00
(Unear Inputs only in engineeIrng units

IN4 LO Input I Low Range Value -999 to 9999 0
(Linear Inputs only) In enginwtfing units

BIAS IN 1 Input I Bias VC.ie -999 to 9999. 0

PILTII Input I Fifter 0 to 120 seconds 0

BURNOUTI Sensor Break Protection NONE None
UP
DOWN

EMISSIVITY1 Emnss".ity 0.10 to 1.00 1.00
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3.13 Input 2 Parameters Set Up Group

O htmuducto This data deals with various parameters required to configure Input 2;
actuation, tansmite" characterization, high and low range values in
engineering units, ratio, bias, filter, burnout, and emissivity.

Fruncuo PI0 s Table 3-10 lists all the fcti. n prompts in the "NPUT 2" Set Up group.
Table 3-10 Input 2 Set Up Groups Function Prompts

unwoon ponpt Function ekeeons wor F~o
Lý *NEIw Ranf StIng Settin

RMP2YP Input 2Type BA 0-10#N
EH WL
EL IOOPT
JH 100 LO
JL 100RH
M04 200PT

KL 500PT
NNMH RADLAM
NNML A-20MA
NC 0-..OMV
R 10-6OMV
S 1-6V
7H4 0-10V
71. CARBON

OXYGEN

XMITTER2 Transmitter B 1H LIEAR
Characaerization ,I 11.

EL V*I
JH WL
JL 100PT
*19 100LO
KL 100 RH
NNWM 200PT
NNML S00PT
NIC LNEAR
R SOROOT
S

1I. Is Input 2 High Range Value -4W9 to 9999 1000
(Unear Inputs only in engineering units

INLO Input 2 Low Range Value -999 to 9999 0
(Unear Inputs only) In engineering units

RATIO 2 Ratio 2 -20.00 to 20.00 1.00

IASUNIT Bias Units ENG ENG
PERCNT

BIAS IN2 Bias Input 2 Value -999 to 9999 Engr. Units 0
999 to 2000% of Input Span

FILTER 2 lnput 2 Filer 0 to 120 seconds 0

BURNOUT2 Sensor Break Protection NONE None
UP
DOWN

EMISSIVITY2 Eni;sivity 0.10 to 1.00 1.00
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3.14 Input 3 Parameters Set Up Group

SThis dam & -eals with various parameters required to configure Input 3;
utan iu- ccharacterization, high and low range values in engineering urnts,
ratio, bias, and filter.

Fuxntonpmu1M Table 3-11 lists all the function prompts in the I UT 3 Set Up group.

Table 3-11 Input 3 Group Function Prompts

-tFunctn Se•iscs• or Factmy
_____________ _______________Renteof.Setting Seft~na

XMITTER3 Transrrdtter a 117 LINEAR
Characterization 94 TL

EL "i
JH WL
JL t00PT
t4 1001WO
KL 100RK
10M4 200 FTW# $O PT
NC LI.NEAR
R SOROOT
S

go3M Input3 igh RangeValue -999 to 9999 1000
in engineering units
(Adjustable for linear inputs only)

IN3 LO Input 3 Low Range Value -999 to 9999 a
In engfneering units
(Adjustable for Inear inputs only)

RATIO Input 3 Ratio Value -20.00 to 20.00 1.0

wMS IN Input 3 Blas Vae -M99 to 9999 0
i ingbeerfg units

FILTER 3 Input 3 Flter 0 to 120 seconds 0
0 a No Filer

0
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3.15 Loop 1 Control Parameters Set Up Group

hinIduckUon The fimcdons listed in fts group define how the Single Loop process
conroller or Loop 1 of a Two Loop process conu'oller will contol the
process.

Flctil proipts Table 3-12 lists all the function prompts in the "CONTRr, 3;4 Up group.

Table 3-12 Control Group Fuction Prompts

Function 4or, Function Selmctons or Froory
NM* n. Ran~f Seting Setting

PID SETS Tuning Parameter Sets 1 ONLY I ONLY
2KEYBD
2PV SW2SP SW

SW VALUE Automatic Switchover Value in Engneering Units within 0.00
Value Input Range

LSPOS Local Sotpoird Source 1 ONLY 1 ONLY
TWO
THREE

RSP SRC Remote Setpoint Source NONE NONE
IN2
IN 3

AUTO BIAS Autlorabc Bias ENABLE DISABLE
DISABLE

SPTRAC2 Local Setpoirt Tracidng NONE NONE
PV
RSP

PWFR MODE Power Up Mode Recall MANUAL AorMSP
AMSP
AMLSP

"PWR OU Power Up Output Selot LAST PTAK
F'SAFE

SPHLIM Se int Igh Unit Oto 100% of PV in engineering 1000
units

SP LOUW Seolpont Low Umit 0 to 100% of PV in engineering 0
units

Table 3-12 continued m uw= page
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3.15 Loop 1 Control Parameters Set Up Group, continued

Function PeomT•* '. 1- 12 lists all the funcmon prom.ts in the "CON'ROL" Set Up group.
continue,4

T-, 1-12 Conrol Group Function Prompts, contnued

r-catin Prowt Function SelectioM or Fb~iy
__ ,__No. N_ _eanM•cSft!ing Setting

ACTION Control Output Direction DIRECT REVERSE

REVERSE

OUTHI d High Output ULmrt -5.0 to 105.0% of output 100.0

OUTl.OUM Low Output Unit -6.0 to 105 0% oi output 0.0

I I Lim High Reset Umrt Wthin the range of the output 100.0
arras

ILOLN Low Reset WWI Within the range of the output 0.0

DROPOFF Controller Dropoff Valie -6.0 to 105.0% of output 0.0

10DAND Output Relay Deaoband DWlex: only 1.0
-6.0 to 25.0%

Allothers
0.0 to 25.0%

OUT HYST Output Relay Hysteresis 0.0 to 5.0% of PV Span for rX4V0ff 0.5Control

FAILSAFE Failsafe Output Value Set w n the range of the output 0.0
liits. 0 to 100%

PBOI-AIN PmpwbonW Band or Gain PS PCT GAIN
Units GAIN

U1as"M Reset Units RPM MIN
MIN
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3.16 Loop 2 Control Parameters Set Up Group

Inblroduc The functions listed in this group define how Loop 2 of a Two Loop
process controller will conaol the process.

Fix eft Wmanp Table 3-13 lists all the function pompts in the "COMTROL2" Set Up

group.

Table 3-13 ControL2 Group Function Prompts

FtmnIdon Prompt Function ragcon or I Faoiy
"Name ang: Setting j SettIng

PVI2 SRC Process Variable Source IN1 INPUT2
IN2
IN3

PID SETS Tuning Parameter Sets I ONLY 1 ONLY
2KEYBD
2PV SW
2SP SW

SW VALUE AuLornatic Swttchowr Value in Engineering Units vithin 0.00
Value input Range

Ls" Local Se~oint Source 1 ONLY I ONLY
TWO
THREE

RSP SRC Remote Setpolnt Source NONE NONE
IN 2
IN 3

AUTO SIAM Automatic Blas ENABLE DISABLE

DISABLE

SP'RACK LO~d SetpinI TraOing NONE NONE
PV
liSP

OiP HILI Setpcdrt High Urnl 0 to 100% of PV In "engnrng 100.0

units

3P LOM Sepoint Low Unit 0 to 100% 0. PV In engineering 0.0
unritsII

Table 3-13 conmaed on wx page
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73.16 Loop 2 Control Parameters Set Up Group, continued

FUioin prom , Table 3-13 lists all the funiaon prompts in ,e ",CO1MOL2Z Set Up 0
co••inued group.

Table 3-13 Contol2 Group Functon Prompts, continued

FuneWAA Mvon ~ Funtction ~ ISoisceons or Facory
u"ftNuNM Ran V2f.6vin, Sertting

ACTION Control Output Direction DIRECT REVERSE
REVERSE .-

OUMThEJM Figh Output Lift -5.0 to 105.0% of output 100.0

OUTLOLM w LOW O Ltpu lit -5.0 to 105.0% of output 0

I1LIM High Reset Urit Withn the range of the outpW 00.0
Irts

ILOLIM Low Reset Uniit W'fn the range of the oUtput 0.0

DROPOFF Controller Dropoff Vakue --6.0 to 105.0% of output 0.0

EADBAW OUp Relay DeadbaOK Duplex: only 1.0
-6.0 to 25.0%

AU omet,
,F - _,0.0 to 25.11MQ

FA...AFE Failsafe Output Vahue Set within the range of the Ottptd 0.0
""_ _ _. 0 to 100%
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3.17 Options Set Up Group

O ntiron~l This data deals with data that covers the Auxiliary Ourpt and the Two
Remote Switch selecions. If your conoller does not have any of these
options, the prompts will not appear.

FucBMo pronpt Table 3-14 lists all th: function prompts in the "Options" Set Up group.

Table 3-14 Options Grop Function Prompts
Furetion Prompt FurctUon Selectins or Foamy

Nwnae FRange of Setting %Setting

AUX OUT Auiliary Output Option DISABL DISABL
IN1I
IN 2
PV
DEV
OUTPUT
SP
IN3
PV 2
DEV 2
OUT 2
SP 2

4mA VAL Low Scaling Factor Low scale value to represent 4 0.0
mA.

20mA VAL High Scaling Factor High scale value to represent 20 100.0
mA.

REM SWI Remote Switching ¶ NONE NONE
selections To MAN

To SPI
To SP2
To DIR
To HOLD
ToPID2
PV IN2
PVIN3
To RUN
To BGN

REM SW2 Remote Switching 2 Same- as OREM SWl NONE
selections
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3.18 Communications Group

ntualion This dam deals with the Communications option that is available with youre
contriler. This option allows the controller to be connected to a host
computer via a RS422/485 or DMCS bus.

If your contoller does not have this option, the prompts will not appear.

Fmctilon pmmpts Table 3-15 lists all the function prompts in the "COM" Set Up group.

Table 3-15 Commun Group Funcdon Prompts

unconP pt 1uncIn Section or Fac&ny1mmo Nuns RaWif Settling Setting

CWnSTATE Comrnuricions Option DISABL DISABL
State DMCS

RS422/485

CwnAD• R Communications Station 1 to 31 (DMCS) 3
Address (Loop 1) RS422 I to 99 (RS422)
orDMCS

ComADDf2 Communications Station I to 31 (DMCS) 0
Address (Loop 2) RS422 1 to 99 (RS422)
or DMCS

SHEDi1ME Shed Time 0 to 255 sample periods 30
0 = No Shed

PARrTY Parity ODD 000

(RS422/485 Only) EVEN

BAUD sauw 1ate 300 4800 19200
(RS42214860nly) o00 96001200 19200

2400

Tabke 3-15 co••iued oA mwe page

U0
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3.18 Communications Group, Continued

F m Table 3-15 lists all the function prompts in the "Commun" Set Up group.

Table 3-15 Commun Group Function Prompts, continued

FuncUon Piomnp Function Selctlons or r-cty
LWDWNaml Rann~f Seting Settng

NHEMODE Shed Controller Mode and LAST LAST
Output Level TO MAN

FSAFE
TO AUTO

SHEDSP Shed Setpolnt Recall TO LSP TOLSP
TO CSP

Lurm Commuicatkm Units PERCNT PERCNT
ENG

CSRPATIO Loop 1 Computer -20.00 to 20.00 1.00
Setpoi:r Ratio

CSWIA, Loop I Computer -999.0 to 9999 Engineering Units 0.0
Setpoint BIAS -999 to 20000/ of CSP Span

C32RA71O Loop 2 Computer -20.CD to 20.00 1.00
Setpoint Ratio

C628MS Loop 2 Computer -999.0 to 9999 Engineering Units 0.0
Setpoint BIAS -999 to 2000% of CSP Span

aMossW DMCS Type Selection ULTRA 50
5000

LOOPIACK Local Loop Back DISABL DISABL

(OIMCS Only) ENABLE
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3.19 Alarm Parameter Set Up Group

inLnhuulon This data deals with the Alarms function that is available with your
conuoller.

There artwo alarms available. Each alarm has two setpoints.

You can configure each of these two setpoints to alarm on one of se..,eral
events, and you can configure each setpoint to alarm High or Low.

Function pront Table 3-16 lists all the function promnpts in the "Ala"ns" Set Up group.

Table 3-16 Alarms Group Function Prcnpts

Functlon Pmnpt Functlon Selections or Factory

~"*Nan. Ran war eIng Setting

AI11 VAL Aarm 1, Setpoint 1 Within the range of selected 90
Value parameter or PV Span forDeviation Alarm

AM12 VAL Alarm 1, Setpoint 2 Within the range of selected 10
Value parameter or PV Span for

Deviation Alarm

A2S1 VAL Alarm 2, Setpoint 1 Within the range of selected 95
Value parameter or PV Span for

Deviation Alarm

A292 VAL Alarm 2, Setpoint 2 Within the range of selected
Value parameter or PV Span for

Deviation Alarm

A£S1 TYPE Alarm 1, Setpolnt 1 Type NONE OUTPUT
IN 1
IN2
PV (Pnm vwsVu )
DEV
OUTPUT
SHED (ownmiueonh)
EV ON
EV OFF
IN3
PV 2
DEV 2
OUT 2

AIS2 TYPE Alarm 1, Setpolrn 2 Type Same as A1SITYPE OUTPUT

Table 3.16 wntinued on newo page

0
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3.19 Alarm Parameter Set Up Group, Continued

Fufltonf PImmpw, Table 3-16 lists all the function prompts in the "Alams" Set Up group.
continued

Table 3-16 Alarms Group Function Prompts, continued
IuncUxnPnxFuncunction SeleCUons or Facory

Nw,, RmL813f01Seting Setting

A2S1 TYPE Alarm 2, Setpoint I Same as A1S1TYPE OUTPUT
Type

A2$2 TYPE Alarm 2, Setpoint 2 Type Same as A1S1TYPE OUTPUT

A£1S H L Alarm 1, Setpoint I State LOW HI
HIGH

AIS1 EV Alarm 1, Setpoint I Event BEGIN
END

AIS2 H L Alarm 1, Setpodnt2 State LOW LO
HI.GH

AI82 E V Alarm 1, Setpoint 2 Event BEGIN
END

A2SI H L Alarm 2, Setpo*r 1 State LOW Hr
___._HIGH

A2SI E V Alarm 2, Setpoint 1 Event BEGIN
END

A2S2 H L Alarm 2, Setpoint 2 State LOW LO
HIGH

A282 E V Aarm 2, Setpoint 2 Event BEGIN
END

AL HYST Alarm Hysteresis 0.0 lo 5.0 % of Output or Span as 0.1
appropriate

ALM ACT Alarm Relay Coll Action RLYoN .LYoN
RLYoFF

0
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3.20 Display Parameters Set Up Group

1Ibdnuct This dama dea with the Decimal Place, Units of Tenperam=, Power
Frequency, and Process ID Tag.

Ftuncton prompts Table 3-17 lists all the function prompts in the "DISPLAY" Set Up group.

Table 3-17 Display Group Function Prompts

Furnion P=Vup Function Selections or Fecory
LiWW0" Nxne Rang~ff Setting Setting

DECIMA. Control Loop I Decimal )0OO( XXXX
Place )O0(XiX.m:

DECWAL2 Cotrol Lcop 2 Decimal )0=X XXXX
Place )OCX)O.XX

X.XXX

BARGRAPH Bargraph Representation DEV DEV
OUTPUT
DEVOUT

UNITS Control Loop I DEG F NONE
Temperature Units DEG CNONE

UNff 2 Control Loop 2 DEG F NONE
Tempermture Units DEG C

NONE

PWR FREO Power Fre@Wency 60 Heriz 60HZ
50 Hertz
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3.21 Calib Group

OCabft oa The prompts used here are for field calibration purposes.
Refer to Secion 7-Input Calibration in this manual for complete
information and insucdo-e
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3.22 Status Group

SWms Ta Dat The prompts used here are read only.
They are used to determine the reason for a conruoller failure.
Refer to Secdon 9- Troubleshooting in this manual for complete
informadon.

0

0
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3.23 Confitguration Record Sheet
Keepa mcoe Enter the value or selection for each prompt on this sheet 3o you will have a

record of how ow' controller was conffi
GmWi Function Rae" Gr upr Function Val" or FI~
pvan" Pm Seeton Setting Piuipt Prorrqx Selecion Sein

TI.INIG PROP SD _ _ALOORfThI CONT ALG - PtD A
or INPUTr 2-

Go.__ 1.0 INPUT3 _ _ _

RA:.EMIN ___ 0 PODLOOPS - or2
RSETM14____ 1.00 CONTr2ALG -9 PIA
or OUTOVR)____ DISABLE
RSETRPM ____ .INP2 ALG - NONE
of ATM PRES - 750.0
MAN RSEf ____ 0 POC -0 0.2
PROP 902 ___ MA'THK -1.00

or INP3 ALG ____ NONE
GAIN 2 _____ 1.0 PV HI -1000

RA'rEMIN _____ 0 PV 10 ____ 0
RS.EI2MIN __ _ _ 1.00
or O0TALG OUT ALG - URRENT

RSE~PM______4-20RNIG - 100 PCT
CYCSEC _____ 4 OUT ALG - CUR*IJT
CYC2SEC ____ 4 FLY STATE - 30FF40ON
SECURITY 0
LOCKOUT CAUIS W4PUT~1 IJITYPE - 0.1 OMV

XMITTER1 - LINEAR
141m PRPBWII H___ 1000
411. -O 0

or SIS N 0
GAINS ___ 1.0 FLTERI -0
"GAN VALit ftad OnlyPNUT NN
RATEWMN 0____ SUANOUTIV 1.00_ ON

FtT-1 1.00
RSETWN _____ 10 *~fl2 EMISSITi - LINEAR

or 142 H1 __ loco
MAMRSIET _____ 0 1421 LO___ 0
~PR9D4 RATIO2 ____ 1.0
or BIAS UNIT -ENG
QOJN 4 _ _ __ 1.0 SIAS II2 a___
RA7EAMIN ____ 0 FLiER 2 S)___
RS;ET4MIN____ 1.0 BUNCU72 _____ NONE

orST1M___ EMMISSIV2 ____ 1.00

___SEC INPUT3 XMrriER3 LINEAR

SPRAWP SP RAMP ____ DISABL RATIO3 ____ 1.0
WIE MIN _ ___ 3 SIAS IN3 _ ___ 0

FWNASP ____ 1000 FILTER 3 ____ 0
SP PROG ____DISABL

AUTC7TWE TUNEIWPE ____ A TUNE Coino
ADAPT ____DISABL notpg
ATLNE _____DISABL

OUTSTEP 20
AT ERROR ReadUnF
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3.23 Configuration Record Sheet, Cor~tned

Grp Function I~ or Fpmm Gou I w etn
Pvtt R ompt _Sejleton Setting _______selection___ Soong_

COI(ROL PiD SETS - I ONLY ~ COM WSTATE - DMCS
SW VALUE _____ 0 COlAADOR _____ 3

ILSPISC I ONLY SHED TIME 3

AT BIAS _ ___ DISABLE BAUD _ ___ 19200

SP TRACK _____ NONE SI'EDIAOE ____ LAST
PWRMODE ____AM SP SI4EDSP _____TO LSP

PvAOUT ___ SAFE UNITS ___PERC~(T

SP HIUM __ _ _ 1000 CS RAT1O __ _ _ 1.00

Sp LO LU __ _ 0 CS BIAS __ _ _ 0.0
ACTION - REVTRS CS2RATIO ____ 1.00

OUTHILIM _ ____ 100.0 CS2BLAS _ ____ 0.0

OUTLOUIM CIO___ . DMOC$SW _____ 5000

I HIUM __ 100.0 LOOPBACK -. DISABLE
I LOUIM _____ 0.0
DR~fOFF ____ 0.0 ALARMS AlSi VIAL ____ 90
DEADRANl ____ 1.0 AIS2 VAL. ____ 10

OUTHYST _ ___ 0.5 A2S1 VAL _ ___ 95

FALSAFE - 0.0 A2S2 VAL ____ 5

P~ocGAiN___ GAIN AISITYPE - UPU

mviornWM ___ MIN Als2TYPE OUTPUT_

A2SITYPE _ _OUTPUT

CONTIFOU PV2 SRC IN__ t 2 A252IWPE ____OUfl1V

PID SETS I___ IONLY AISI HLEV _ ___ HI
SW VALUE ____ 0 AlS2 HLEV __ _ LO,
LSP*5 ___ IONLY A2S H LEV -- L
RSpSRC - NONE A2S:2 H LEV ___O_

AT BIAS - DISABL ALNYST -.

______ NOWAL A____ RLYv ON

SP HUM ____ 1000
SP LOLIIM 0_______ 0DECOAAL _____ x~Xx
ACTION _____ EVMRS DECIMAL _____XXX

OUTHILPM 100.0 BAlRGiAPN - EV
oUTLOUmm___ 0.0 UNITS ____DEGIF

I NLiM ____ 100.0 UNITS2 DEG__IF

I LOWM _____ 0.0 PVA FREO 111014__

DRPO~FF ______ 0.0
OEADJXWO ___ 1.0
FAILSAFE C___ orso

OPIOUM AUX OUT ___ OUTP'UT
AlmA VAL _ _ __ 0.0
2CnA VAL _ ___ 100.0

EM SWI ___ NONE
FEM W2 ____ NONE
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Section 4- Configur"tlon Prompt Definitions

0 4.1 Overview

&UCCUinn This section provides informaton for RD the us configuable paameters
fisted in the Secdon 3 - Configuraton. If you aren't familiar with these
puimeters, this section gives you the parameter prompt, the selection or
range of setting that you can make, and a defmtiion of how each parameter
setting affects conuuller performance. It will also refer you to any odhr
prompts that might be affected by your selection.

Whorte in • Useft? The table below lists the topics that are covered in this section. They are
listed in the order of their apperanue in the controller.

Topc See Page

4.1 Overview 75

4.2 Tuning Parameters Set Up Group 76

4.3 Tuning 2 Parnetets Set Up Group 79

4.4 Seolnt PRap/Progranm Set Up Group 8o

4.8 Autotune/Adaptive Tune Set Up Group 82

4.6 Algodthm Data Set Up Group 85

4.7 Output Algorthm Set Up Group 94

4.8 Inputl Set Up Group 96

4.9 Input 2 Set Up Group 99

4.10 Inp 3 Set Up Group 102

4.11 Cortrol Set Up Group 103

4.12 Control 2 Set Up Group 108

4.13 Optoins So Up Group 112

4.14 Conminnleadons Set Up Group 115

4.15 Alrns Sel Up Group 118

4.16 Display Set Up Group 122

4.17 Calbration Data 123

4.18 Status Test Data 124
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4.2 Tuning Parameters Set Up Group

1110 jction Tuning consists of establishing the appropriat values for the tuning
constants for a single loop controller. These pammeters are also for Loop I
ofa 2 Loop or Cascade control configuradon.
Adaptve Te/Autow•e feare auomatically selects Gain, R=e• and
Reset.
This section also contains Keyboard Lockou/Seuity selections.

Set igr bet Because this group conains functons that have to do with security and
Iockouz, we recomend thm yc : configure this group last, after all the other
configmriton data has been loaded.

"Turft groupTO, pr Table 4-1 lists all the functon prompt- in the Tuning setup group and their
definiions.

Table 4-1 Tuing Group Prompt Defmitions

L~DkiWpby nPta uV rtpW gxW PW r
Runge of Setting Deftnton

ar elsewion

PROP SD 0.1 to 9999% PROPORTIONAL BAND !s the perent of the range
or of the rmasured varable lor which a proportonal

GAIN or controller wlU produce a 100% change in its Output.
0.1 to 1000 GAIN is the ratio of OUtpLt change (%) over the

measured variable change (%) tnt caused it.

PB%

where PB is I* propottional band (in %)

Ifthe PB is 20%. tOwn the Gain Is $. And, a those
setings. a 3% change in the error signal (SP-PV) will
result In a 15% change In the controllers output due
to proportbonr action, lf the Gain is 2, then the PB Is
50%.

Defined as "HEATW Gain on Duplex models lot
variations of Heat/Cool appicatiorns or 3 Posttion
charge time.
The se:ection of Prop. Band or Gain is made In tho
"CONTROL" parameter group under prompt
"PBorGAIN.0

RATE IAN 0.08 to 10.00 minutes RATE action, In minutes, affects the controllers
0.08 or Im m OFF output whenever the devlaton Is changing; and

affects ft more when the deviation is changing itster.

Defined as "HEAT Rate on Duplex models for
variations of Heat/Cool applications.

Only avaibe with Control Algorithm s: PID-A, PID.B.
PD+MR.

Tabe 4)1 comi med on nextpae
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4.2 Tuning Parameters Set Up Group, continued

Table 4-1 Tuning Group Prompt Definitions, continued

LmwW~ay.=pt Uper155WPa-ae
Range of Setting Daelftion

orSelection

RSEr IWN 0.02 to 50.00 RSET NUN a RESEST IN MINUTES / REPEAT
or RSET RPM a RESET IN REPEATS PER MINUTE

RSET RPM RESET (Integral Thire) ad4uas the corirotlee; Output
In accordance with both the size of the devailon
(SP-PV) and the time It WLas The amount of ihe
corrective action depends on the value of Gain. The
Reset adpjistrneil is measured as how many times
proportional action Is repeatedfrn~iute or how many
minutes belore oen repe at of the propoftonal aMton
occurs.

Used wlth conroli~ algorithm PID.A or PID-B.
Defined es 'HEAT" Rese on Duprex models for
variation of Heat/Gol applicatons.

Not availale with control 20"lltm *PD + MR'

The selecdon of minujtes pe repeat or repeats per
minrute Is made in the CONVTROL- parameters QVoup
under pmrompMINorRPM.'

MAN RSET -100 to .100 MANUAL RESET Is only appicable f you use control
(In %outpu) alorrthm PD Wfll4 MANUAL RESET. Seon to a0 proportional controller "i not necessarily kne out at

setpoint. there wigi be a dei~atbon (offset) from
setpont. This eliminates the offset and lets lthe PV
Ins out at setpoirit.

PROP B02 0.1 to 099.9% PROPORTIONAL BAND 2 or GAIN 2, RATE 2. and
Of or RESET 2 parameters wre fte same aprevolwsly

GAIIN2 0.11to1000 dewrbd for'HearexcptOWathey efertotOw

RATE2MWN 018s to 10.00 mgrw~s OoW Z"n %Anri constants t.- AUeX modes ormte
0o0e or Waes -OFF second set of PID constaMw, whlichev.-r is pertinent.

RtSET2MIN 0.0210o50.00
RSET2RPM

CYC SEC I to 12D seconds CYCLE TlIM (HEAT) determilnes fte Ie'ith of one
time proportionall output relay cycle. Defined as
*KEA1' cycle tine rc eal/Cool applications.

CYC2 SEC 1 to 120 seconds CYCLE TIME 2 (COOL) Is, the same as aOwe excep
ft applies to Duplex rrvdele as tVe cycle timre in fte
'COOL! zone of Heat/Cool applications or for 2nd
set of PhD constants.

Tabie 4-1 caswiumd on uw= page
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4.2 T1 ning Parameters Set Up Group, contnued

Tab)e 4-1 Tuning Group Prompt Defini"ons, continued

Range of Sottg DefnIton
or Sowtion

SECURITY 0001-4095 SECURITY CODE -The leve! of knybcAr-., Acl
may be changed ir, the Se, kup mode. K',,*Jge of a
secunty code may be requ red to charve from one
level to encther. Seaod ttm number here, copy it,
and keep it in a cure •ocatin.
Entenng "0" sabies the sawrity code feature.
NOTE: The Securtty Code is for Ueyboard entry onry
ad is not avaijabe vp .rarnuyV.n s. -

Can only be charged if 'LOCKOUT' sefedon is
"ONONE'.

LOCKOUT LOCKC('UT Whes to one of the funct"ral grot":
Corigurrion Caihbrat•on, Turing, Adapte Ture
DO NO "-'ONFIGURE UNTIL ALL CONFIGURATION
IS COF e ETE.

NONE No LcOW - aft grout; read,,w*e.
CALIB CA!LIB - An are wv:via e for readwnte erce fcir the

+CONF .CONF - TJnng, SP Ramp, An Ava;pfin Tune
gups are readr••tse. An other groups are reed only.
Cai4non group is not availabiz.

.VIEW +VIEW - Trning and Se~,oint Ra"• pararne'ers are
read*& 9. No other pc7afletrs ate viewte.

MAX MAX - Tuning "n Sepoir Rarmp palrrrw•' are
auaie for read orny. No oter paramneers are
viewab~e.

78 UDC5OC" Universal Digital Controllir Procucl Manual 9 T;4

.L A n nf r -, I e-, ,nI, -



4.3 Tuning Loop 2 Parameters Set Up Group

,nhzoducton Tuning L2 (Loop 2) consists of establishing the appapviate values for the
tuning constants for Loop 2 on 2 Loops or Intal Cascade control.

Tunrig grou~p Impta Table 4-2 lists all the function prompts in the Tuning L2 setup group and

their definitions.

Table 4-2 Tuning L2 (Loop 2) Group Prompt DeMfinidons

LnWr DW P.ompt Uppve DWp•y Pmr
Range of Settng Definition

or .eliectlon

PROP BAND3 Same as "TUNWNG" The definitions isted for the parameters at the left are
GAIN 3 the same as those Isted previously for the TUNING
RATE3MIN parameters Set Up Group except they are for Loop 2.
RESET3MIN or
RESET3rPM The table below shows you how to use them for
.AAN3RESET Duplex HeatfCool appications.
PROP BAND4GAJN 4 DUPLEX OUTPUT RANGES
RATE4MIN 0 TO 50-*/TUNING SETS 2 AND 4:COOLRESET4M)N or 50 TO 100%-TUNING SETS 1 AND 3: HEAT
RESET4RPM or ,,

CYC3SEC WIWIut Lr lap I p 2
CYC4SEC Range 001

o I 5s0% cool EJ.•,U. p.imiA
*Gain2 Gain4
RPta 2 Rae 4
Resm 2 Resel 4

- Cyle 2 Ofee -
Sto 1100% Ho.st £IDF. I 2

Gain Gah3
Rate Rae3
Reet RPese 3
Cycle Cycle 3
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4.4 Setpoint Ramp/Program Set Up Group 0
SIngle Setpolnt Ranp This data deals with enabling Single Setpoint Ramp function on one or both

control loops. You can start or stop the rmmp by pressing the FR7UN/HI-OLD

key.
A single serpoint ramp can be configured to occur between the current local
setpoint and a final local sepomt over a time interval offrom 1 to 255
minutes.

S e t; Program The Setoint Ramp/Program Set Up group also contains a function
pamets that lets you configure a specific Ramp/Soak Program. SP
RAMP must be disabled to allow SP PROG. See Section 6 - Serpoint
Rap/lSoak Programming for details.

Selp~ht Rampt Table 4-3 lists all the function prompts in the Setpoint Ramp/Program setup
PRugrvn group pOT1" group and their definitons.

Table 4-3 Setpoint Ramp/Rate Group Definitions

1rmwDkby Pria. IUPrrDWWi Parxu'ler
Runge of Setting OesfnftIon

or Selecon

SP RAMP SINGLE SETPOINT RAMP - make a selection to
enable or dcisable the setpoint ramp function. Make
sure you configure a ramp time and a final setpoflt
value.

DISABL DISABLE SETPOINT RAMP - Disables the seqpolnt
ramp option

ENABLE ENABLE SETPONT RAMP - Allows the single
seNr•p ramp prompts for Loop I to be shown.

ENABLE 2 ENABLE SETPOINT RAMP - Allows the single
sepoint ramp to run on Loop 2.

ENABLE 12 ENABLE SETPOINT RAMP - Allows the single
setpolntu rmp to be run on Loop I and Loop 2.

TIME LIN 0 to 255 minutes SE'POINT RAMP TIME - 'the time It takes to go
from tart to final satpoint. Enter the number of
minutes desired to reach the final setloint.
A ramp lime of "0" Implies and immediate change of
seltpoint.

Table 4.3 coned on ncwu page

U0
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4.4 Setpolnt Ramp/Program Set Up Group, Continued

PrtgW. grou

Table 4-3 Setpoint Ramp/Rat Group Definitions, continued

Lrotiy Pronopt UpeDisply Parnata
Range of Setting Definition

orSelection

FINAL SP Within SP imits SETPOINT RAMP FINAL SETPOINT - Enter the
value desired for the final setpoint. The controller wil
operate at the setpolnt set here when ramp is ended.

SATrEIMON lfthe ramp Is on "HOLDO, the held

setp;xnt can be changed by the AM] E] keys.
However, the ramp time remaining and orlginal ramp
rate Is not changed. Therefore, when returning to
RUN mode, the setpoult will ramp id the same redo as
nrevtous to the local setpoint change and will stop iN
the final setpolnt Is reached before the time expires.
If the time expires before the final setpolnt Is
reached, It will jump to the final setpolnt.

f ATTENTION SP RAMP will cause the SP portion
of Adaptive Tune to aborl. PV Tune will continue to
function normally.

SP PROG SETPOINT RAMPISOAK PROGRAM
Available orny with controllers that contain this

(option) option.
For reasons of convenience, the Information for the
prompts when SP PROG is enabled are Included in
Secion 68- Setodnt Prornmming Option.
"'SP RAMP" must be disabled.

DISABL DISABL - Must select disable to use the SP Ramp
option.

ENABLE ENABLE - allows the prompts for Setpoint
Programming

ENABLE 2 ENABLE 2 - allows the ,etpoint Program to run on
Loop 2

"ENABLE 12 ENABL 12 - allows the Setpoint Program to be run
on Loop and Loop 2
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4.5 Adaptive Tune/ Autotune Set Up Group 0
A ptveTune Adaptive Tune continuously adjusts the PID pa=ameters in response to

process vmiable disturbances and/or setpoint changes. Also, it can be used
during sta-up without prior initialization or procss knowledge.

AtatUl Autoanme aomatically calculates Gain, Rate, and Reset time (PID) tuning
consmnts for one or both control loops. When intiated on demand, the
Auoonme algorithm measures a process step and automatically generates the
PID tuning constants needed for no overshoot on your process.

Aldlve Tune Table 4-4 lists all the function prompts in the "AUTOTUNE' setup group

IJkuone group and their de ons.

Table 4 Autrjn- C-roup Definitions

Range af Settng fnto
__o mSelection j

TUNE TYPE TUNING TYPE SELECTION
(Option) ADAPT ADAPTIVE TUNING - See ADAPT

ATUNE AUTOTUNE- See A TUNE

ADAPT ADAPTIVE TUNE

DISARBL DISABLE ADAPTIVE TUNE - Disables the Adaptive
Tune function.

SPoNLY SETPOINT ONLY - This selecticn tunes on setpolint
changes only. It employs *m domain analysis to
accelerate Ine out at any desired se•tint wIthout
pIor Initlalzallon or process knowledge.
SP Only Is the recommended starl-up mode - to be
used when no knowledge of the process turing
values Is available. In the Stalt-up mode, and after
enabling ADAPTIVE, the operalor srnply Ines out
the process variabe In mariW mode, selects the
desired SP value and switches to automalic mode.

SP + PV SETPOINT PLUS PROCESS VARIABLE - This
selection tunes on setpoint changes but also
whenever a PV disturbance od 0.3% span or larger
occurs on Loop 1. It vill take I and 1/2 process
cycles around setpoint betore any process
recognition and re-tunIng can occur due to PV
disturbances.

Tabl 4"4 wntinwd on next page
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4.5 Adaptive Tune/ Autotune Set Up Groups Continued

0Table 4-4 Autotune Group Definitions, continued

LCWD1play Prompt Upper DisLay Pawneter
Flange of Setting Deftniton

or Selection

SPCHANG 5 to 15% SETPOINT CHANGE - The rninimrnw setpolnt
change that will result In re-turing must be
configured between 5% and 15%/:

Ise. It the range Iso0 to 2400 and 5% Is
configured, re-tuning wlig occur If the
setpoint change is 120 or larger.

lIfthe setpoint change is less than 5 or greater than
15, a Or Wil still appear arnd a change In Gain may be

______________________________necessary.

KPG 0.10 to 50.00 PROCESS GAIN -This Is the Gain of the process
being tuned on Loop 1. illIs automatically calculated
during turing process. This Is nomrnally a READ only
value. ft should only need to be changed Nf the
controller fails to Identity the process. In this case, set
the value to the algebraic value of PV in percent,
divded by output in percent while In the manual
mode.

IATTENTIO0N Note you must disable Adaptive
tune to change tuning constant values from the

________________keyboard.

ADAPTIVE 2 ADAPTIVE TUNE -Loop 2
DISABL DISABLE ADAPTIVE TUNE - Disables the Adaipfive

Tune function for Loop 2.
SPoNLY SETPOINT ONLY - This selection tunes on sepoint

changes only on Loop 2. It employs time domain
analyss to accelerate Erie out at any desired setpoint
witou prior Initialization or process knowledge.
SP OnlyIs the recommrended start-up mode -to be
used when no knowledlge of the process lining
values Is availabl. In the Start-up mode, and atter
enabling ADAPTIVE, the operator simply Ines out
the process variable In manual mode, selects the
desired SP value and switches to automatic mode.

SP + PVSETPOINT PLUS PROCESS VARIABLE -This
selection tunes on aetpoint changes but also
whenever a PV disturbances of 0.3% span or larger
occurs on Loop 2. ft win take I and 1/2 process
cycles around seipoint before any process
recognition and re-tuning can occur due to PV
disturbances.

SP CHANG2 510o15% SETPOINT CHANGE LOOP 2. The rnirmimu
setpoln: change on Loop 2 that will result In re-tuning

0 ~must be configured between 50% and 15%:
Conunued on nex page
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4.5 Adaptive Tune/ Autotune Set Up Group, Continued

Table 4-4 Autoune Group Defdtidoos, continued
LWArsp P1*. uPWD11pla Paromew

Range of Setting DsnIdon
or SeleWW

KPG2 0.10 to 50.00 PROCESS GAIN LOOP 2 - Tths is the Gain of the
process being tuned on Loop 2. It Is automatically
cakculated during tuning process. This Is normally a
READ only value. It should only need to be changed
If the controller fails to identify the process. In this
case, set the value to the algebraic value of PV in
percent, divided by output in percent while in the
manual mode.

SATTENO Note you must disable Adapive
tune to change tuning wcrctati values from thekeyboard.

A TUNE AUTOTUNE FUNCTION

WISAIL DISABL - Disables Autotune Funclion
A STEP A STEP(L•op 1) -Automatic steps let you perform an

Aitolune with a step size automatically generated.
The controller can be previously operating !n
autornatic mode.

STP M STEP(Loop 1) - Manual step lets you choose an 0
output step size, In percent, t will be large enough
to result In a PV change. The value of the output
step size Is selected under function promp;t "OUT
STEP. The contoler must be in Manual Mode to
Iiat Autoune (M Sep).

A STEP2 A STEP.xLoop 2) - Automatic saep let you perform an
&,totune on Loop 2 wfth a step size aoatically
generated. The contro vercan be previously
opernaig In automati mode.

M STEP2 M STEP(Loop 2) -Manual step lets you choose an
output step size, in percent, that will be large enough
to result in a PV change on Loop 2. The vakue of the
output atop size Is selected under function prompt
"40UT STEP. The controller must be In Manual Mode
to Initiate Autotune (M Step).

OUT STEP -100 to +1100% of output OUTPUT STEP SIE - Choose an output step size,
in 1% increments In percert, that wl be appled to the output of the

control"e when Autotune is Intated. This step must
be large enough to result In a process variable (PV)
change of at least 2.5% of span. This step can be
predetermlned by stroling the process In manual
mode.

AT ERROR ADAPTIVE TUNE ERROR STATUS - When an ernor
Is detected in the Adaptive Tune process, an error
promipt win appear.

S4 SCOW U Dgtal fre Prduct M o a nu of alorr9
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4.6 Algorithm Data Set Up Group

0 itductlon This data deals with various algorithms in the controller.

"* Control algorithm,
"* Input algorithm,

"* Enazlc the seconce or third input

"* Selecting the Number of PID Loops, and
"* Control Algorithm for loop 2

"* Output Override.

Aloorit group Table 4-5 lists all ýhe function prompts in the Algorithm setup group and
PmnMp0 their deEnitions.

Table 4-5 Algorithm Croup Definitions

Lovii Display Pronpt Upper Display Paluner
Range of Setting Defnition

or Selection

COWT ALM The COUTROL ALGORITHM lets you select the type
of control that is best for your process.

ON-OFF ONWOFF is the simplest control type. The output can
be either ON (100%) or OFF (00/6). The Process
Variable (PV) is compared with the setpoint (SP) to
deterrnine the sign of the error (ERROR - PV-SP).
The ON/OFF algorithm operates on the sign of the
errr signal.

In Direct/u=Jng Control, when th error signal Is
positive, the output Is 100%; and when the error
signal Is negative, the output Is 0%. ff the COntrol
action Is reverse, the opposite Is true. An adjustable
overlap (Hysteresis Band) is provided between the
on and off states.
Other prompts affected: "OUT HYS'r
DUPLEX OWOFF Is an extension of this algorithm
when the output Is configured for Duplex. It allows
the operation of a second ON/OFF output. There is a
deadband between the operating ranges of the two
inputs and an adjustable overlap (hysteresis) of the
on and off states of each output. Both Deadband
and Hysteresis are separately adpustalue With no
relay action the controller will read 5%/.
Other prompts affected: -OUT HYST" and
"DEADBAND'

Table 4-5 connwued on he. page
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4.6 Algorithm Data Set Up Group, Coftinued

Table 4-5 Algorthdm Group Definitions, continued0

LoaDhplayP~on~ UpwDmsply 1Paramter
Range of Setting Dfnto

or Selection

CONT ALG PlO A PID A is no rnally used for hree-mode control. This
continued means that the output can be adjusted sornewiiere

NOTE: PID A should niot between 100% and 0%/. It applies to all three control
be used for Proportional actions - Proportional (P). Integral (1), and Derivative
only action. Le. no Inega (D) - to the error signal.
(reset) action. Instead, use PrDfto; Can - regulalej the controller's

PD+M v~b rte st t 0.output in proportion to the error signal (the
difference between Process Variable and Setpoint).
Integral B=@tl - regulates the controller's outport to
the size of the error and the time the error has
existed. (The amount of corrective action dependc
on the value of propoitlonal Gain.)

Dervaiv (at@ - regulates the corlrokers outpu In
proportion to the rate of change of the error. (The
amount of corrective action depends on the value of
proportional Gain.)

PID B PID 8 Unlike the Plo-A equation, the controller gives
only an integral response to ausetpoint change, with
no effect on the outp ut e to the gain or rate action,
and IR gives full response to PV changes. Otherwise
controller action Is as described for the PID-A0
equartion. See note on PlO-A.

PD.MR PO WTTH MANUAL RESET Is used whenever
Irtegrall action Is rot warted for automatic control.
The equation Is computed with no integral
conbulion. ThM MANUAL RESET, which Is
operator adjustable, Is then added to the present
output to form the controller output.
Swvtching between mnanual and auomatic mode will
not be bumpless.
II you select PD with Manujal Reset you can also
configure the following variations

*PO (Two Mode) control,
*P (Single Mode) control.

Set Rale(D) andlor Reset Time(l) to 0.
Other prompts affected: "MAN RSET"

3PSTEP THREE POSITON STEP - algorithm Is an extension
of the ONIOFF Duplex control and includes intemal
feedback of the st ate of the relays. The effect of this
control action is that the ON anid OFF time of the
output relay change in proportion to the error signal
and the Gain and reset time settings.

Table 4-5 comirasd or. nez page
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4.6 Algorithm Data Set Up Group, Continued

Table 4-5 Algoridtm Group Definitions, continued

LOW Dsplay Prompt UPpr DIspIay Paramtatr
Range of Setting Dnltlion

or Selection

INPUT 2 ENABLE INPUT 2 algorithm allows you to enable or disable the
DISABLE second Input.

Appears only when input 2 is ordered.

INPUT 3 ENABLE INPUT 3 algorithm allows you to enable or dissbIe the
DOSABLE second Input.

-... .. | ,Appears only when Input 3 Is ordered.

PID LOOPS PID LOOPS - This Is the PID loop selection.

1 LOOP 1 LOOP - select to use one loop of control.

2LOOPS 2LOOPS - Select to use two PID loops of control,
each with two sets of tuning parameters and a set of
control parameters.

CASCADE CASCADE - Select for Cascade ControL Cascade
control is a control system where the output of one
PID lorp is used to adjust the setpoint o0 the second
control loop ano the second loop's output actually
adjusts the final control element.

CONT2 ALO The CONTROL 2 ALGORITHM lets you select the
type of control for Loop 2 that is best for your
process.

PID A PID A Is normally used for three-mode control. This
means that the output can be adjusted somewhere

NOTE: PID A should not between 100% and 0%. It applies to all three control
be used for Proportional ,ctmons - Proportional (P), Integral (1), and Derivative
only action. i.e. no integral (0) - to the error signal.
(reset) action. Instead, use
PD+MR with rate set to O. PDo20flllain) - regulates the controllers

output In proportion to the error signal (the
difference between Process Variable and Setpoint).

tl (Resell - regulates the controllers output to
the stze of the error and the time the enor has
existed. (The amount of corrective action depends
on the value of proportional Gain.)
S( - regulates the controller's output in
proportion to the rate of change of the error. (The
amount of correctve acton depends on the value of
proportional Gain.)

PID B PID B Unlike the PID-A equation, the controller gives
only an Integri response to a setpoint change, with
no effect on the output due to the gain or rate action,
and it gives full response to PV changes. Otherwise
controller action is as described for the PID-A
equation. See note on PID-A.

0 Table 4-5 conrimued on nm page
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4.6 Algorithm Data Set Up Group, continued

Table 4-S Algorithm Group Deffiidtons, continued _ _ _

Flage of Ssiuln W11finwon
or Selection

CONT2 ALG, PD.+MR PD WITH MANUAL RESET is used whenever
cordinued integral action is not wanded for automnatic control.

The eqution Is computed with no integral
contiribution. The MANUAL. RESET. which Is
operator adjustable, is then added to the present
output to form the controller output.
Swftchring between manual and automatic mode will
W lbe bumpless.
If you seleo PD with Manual Reset you ran also
configure the following varlations

* PD (Two Mode) control,
* P (Single Mode) control.

Set Rate(D) and/or Reset Tlrne(I) to 0.
__________ ___________Other prompts affected: VMAN 3RSET"

OUTOVRD OUTPUT OVERRIDE SELECT.- This selection lets
you seect high or low output override.

DISABL DISABLEs Output Override
HI SEL HIGH SELECT - The controller will select the higher

of output I or output. 2 and direct It to output 1 uear
teffninals.

LO SEL LOW SELECT -The controller will select the 1mwer of
outputl1 or output 2andcidrectit to output I rear
tefflifals.

I-ATI`NTION The unselected output vAIl track the
meledd output within 5% Io eirninate windup In the

___________ _____________unseleced direction.

M4P AL-C INPUT 2 ALGORITHM lets you select the algorithm
(notcfisplayed when to be applied to input 2.
llnput 2 Is clisebled) NOTE: AR Input 2 algo~hma operate in engineisring

Units except for feed forward an generai math
functions which operate In percent of range units.

NO0NE INONE.- No Input 2 algorithm configured

W AVG WEIGHTED AVERAGE - Wheni you configure for
Weighted Average, the controller will comrbine the
two inputs and cornplfe a PV for the control
algorithm from the following equation:

PV hut 1.+(K zbkpu2)

(11 *K)

Both Inputs must have the same range in
_______________ __________________englneernng units.

Table 4-5 contnwed on nez page
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4.6 Algorithm Data Set Up Group, continued

O Table 4-5 Algorithm Group Definitions, continued
Lmr Diaptay PKt Upper Dspay Pararneter

Range of Setting Definition
or Selection

INP2ALG REL HUM RELATIVE HUMIDITY - Input 1 reads the wet bub
contiliued temperature Input 2 reads the dry bub temperature.

Both Inputs must be 100 ohm RTD inputs.
The controller will Indicate measured Relative
Hurmidity as a Process Variable PV) with a setpoint
range of 0 to 100% RH.

INPUT 2 ALGORITHM lets you select the algorithm
to be applied to Input 2:

FFWRD FEEDFORWARD - Feedforward uses Input 2,
following a Ratio and Bias calculation as a value
summed directly with the PID computed output value
and sent, as an output value, to the final control
element. Applies to Loop 1 only.
This algorithm will only function in automatic mode.

The following formula applies:

Contnller Output. PID Output + (lnpuM2 x Ratio + Bias)

ADDER ADDER W[THOUT RATIO AND BIAS - The folowing
fornula applies:
PV a (Input I + Sias) + Input 2

SUBTRIC SUBTRACTOR WITHOUT RATIO AND BIAS- The
following tormula applies:
PV - (input I + Bias) - Inpu 2

SUMW RB SUMAER WITH RATIO AND BIAS- The following
formula apples:
il (EU) + [In2(EU) Imes R plus Bias)

PV - (Input 1 + Bias) + (Input 2 x Ratio + Bias)

HI SEL. INPUT HIGH SELECT WITHOUT RATIO AND BIAS -
This selection specifies the PV as the higher of Inpjt
I or Input 2. The following fomiula apples:
PV - Higher of (Input 1 + Bias) or Input 2

LO SEL INPUT LOW SELECT WITHOUT RATIO AND BIAS -
Thb selection specifies the PV as the lower of
Input l or Input 2. The following formula applies:
PV - Lower of (Input I + Bias) or Input 2

HI SEL + INPUT HIGH SELECT PLUS RATIO AND eIAS - This
selection specifies the PV as the higher of Input I or
kpu 2. The following formula applies:
PV. Higher of (Input I + Bias) or (Input 2 x Ratio + Bias)

LO SEL + INPUT LOW SELECT PLUS RATIO AND BIAS. Ths
selection specifies the PV as the lower of input I or
Input 2. The following formula applies:0 PV - Lower of (Input I * Bin) or (Input 2 x Ratio. Bias)

Table 4.5 co n lad on nez page
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4.6 Algorithm Data Set Up Group, Continued

Table 4-5 Algorithm Group Definitions, contnued

NL? DmdI ypron UppeDr~wPay Pawnert
Rang of Setting Definition

INP2ALG . MUL DIV (note 1) MULTIPLIER DIVIDER WITH SQUARE ROOT- The
contInued following formula apples:

PV sKi /(''uI +t1Bias)x(Input3xRa•oBm) X(PVHI -PVLo)
P(input 2 x Riti , PVas)

INPUT 2 ALGORITHM kti you select the algorithm

to be appled to input 2:

4 MULTIPLY MJLTIPUER WITH SQdARE ROOT -The following
formula apples:

PV ,Ki (Input I e}i)x(hnsuz2xRaO)+8wa)z(Input3x Rab* Ws,) X(PV/HI -PV)

UMUL7PLIPER DIVIDER - The follwing for°mula
r~DN applies:

PV Kix (Input 1 +B'Si) x (IMut 3 x Rado + Mai) X (PV HI - PV LD)
(Wige 2 x Ram B+ a)

SMULTF.Y MULTIPLIER T- "following formula apples:
PV K Kx(inpulI•-&as)x(Input2xalto + &w)x(Input3 xa•oPAJSim) X(PVj -PV Lo)

Where: K - 0.001 to 9.99 (onfigurable)
PV Hi end PV Lo are confgurable over a range d

o99 to 9999

FFWRD 2 FEEDFORWARD FOR LOOP 2 - This algorithm ues
Input 2, ollowlng a Ratio and Bas caofliton as a
value summed directly with the PID computer value
and sent, as an output value, to the final control
element. This algorithm can only be used in
auto nr,iVc mode.

CARS A CARBON POTENTIAL A - Make this selection If you
have a Cambridge or Marathon monitor type
Zirconium Oxide sensor as a second Input.

CARB 8 CARBON POTENTIAL B - Make this selection iN you
have a Coning type Zirconium Oxide sensor a, linWu
2. This algorithm requires a tenlerature range for
Input I within the region of 1400 10 2000-F.

CARS C CARBON POTENTIAL C - Make this selection If you
have an A.A.CC. type Zirconium Oxide sersor as
Input 2. This algorithm requires a temperature range
for Input 1 within the region of 1400 to 2000-F.

CARBS CARBON POTENTIAL D. Make this selection f you
have a Barber Coleman. MacDhul, or Bricesco type
Zirconium Oxide sensor as Input 2. This algorithm
requires a temperature range for Input I within the
region of 1400 to 20000F.

Tabe 4-5 conri.rud on nez page
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4.6 Algorithm Data Set Up Group, Continued

Table 4-5 Algorithm Group Definitions, continued

Lomr Display Pron" upprbplay Purameter
Range of Setting Deflnition

'rSe~lectlon

INP2ALG FCC CARBON POTENTIAL FCC- Make tfis selection if
continued you have a Furnace Controls Corp Accucarb type

Zirconium Oxide sensor as Input 2. This algorithm
requires a temperature range for Input I within the
regon of 1400 to 20000F.

INPUT 2 ALGORITHM ls you select the algorithm
to be applied to Input 2.:

OXYGEN PERCENT OXYGEN RANGE- Make this selection if
you are using a Zircornum Oxide Oxygen Probe as a
second input to measure Percent of Oxygen in a
range of 0 to 40 % 02. This algortthm requires a
temperature range for Input I within the region of
800 to 30000F.

DEWPOINT DEWPOINT OF CARBONIZING ATMOSPHERE -
Use this salection It you are usng any Zirconium
Oxide Carbon Probe as a second Input and you want
to measure the atmosphere in terms of Dewpoint.
The range is -6 to 100=F or-48 to 38"C. This
algorithm requires a temperature range for Input I
within the region of 1000 to 22000F.

ATM PRESS ATMOSPHERIC PRESSURE COMPENSATION - is
only applicable for input 2 algorthim "REL HUM-
(Relative Humidity). Enter the value of the
atmospheric pressure of the process.

PCT CO PERCENT CARBON - Only applicable for Input 2
Carbon Potential algorithnm. Enter the value In
percent carbon monoxide that is appicable for the
eniching gas used in fractional form.

For example:
Natural Gas a 20.0% CO, then make the setting

0.200
Propane Gas - 23.0% CO, then make the setting

0.230

Table 4-S coninued on next page
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4.6 Algorithm Data Set Up Group, Cotinued

Table 4-5 Algorith~m Group Deflnitioms continued0

L0 DfPmt Range ot Setting Oeflnmton
Lor Selection

INP2ALG INPUJT2 ALGORITHM lesyou select the algorithm~
continued to be applied to input 2.:

MATH K K CONSTANT FOR WFJGHTED AVERAGE O
MATH SELECTIONS - Only aplicable for Input 2
algorithms OW AVG', or Math selections 04 MULT".
4 MULT D!V, 6MU DIV`. or MULT.
When weighted average Inpuzt Is corfiIgufed. the
controller will combine the two inputs and compute a
PV for the conntrol algorithm from the following
equation:

PV k Irip+l(K xint2)

K Range = 0.001 to 9.999

Wenm a masth selsetion Is confgured, the controllr
whin mak3 a calculation resulting in a derived PV. See
previous pages for formulas.

4 MU DIV

4 MULT
MU DrIV
MULT

The K value Is a oonflgunmble constant which Is used
(along with configurable PV"- and PVLO values) to
enable tow Math Equation to calculate the proper
rujmerical value In engineerling urfts. Its value Is
configurable fromn 0.001 to 9.99

kIput 3 applies when enabled arnd Mt CI11gLjred!p
Feodff oWar or Rrmot@ Seln-olnid otherwiise the
value Is entered at 1.0 arnd does not influjence the
calculation.

POT H2 PERCENT HYDROGEN - Only applcabe for Input 2
algorihm. Erflerth* value of percent Hyd~rogen that
Is applicable.

_____________Range w I to 99 (%/H2)

Coeinnued oft nw page
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4.6 Algorithm Data Set Up Group, continued

Table 4-5 Algorithm Group Definitions, coninued

L& DislyPW~P1*1 upper DIsplay pal urww
Rang* of Setting Definiton

orSelectlon

14P3 ALG INPUT 3 ALGORITHM lets you select the algorithm
to be applied to Input 3. All third Input algorhhrrs
operate in Engineenng unhis exc6pt Feedforward
which operates In percent of range.

FFWRD FEEDFORWARD - Feedorward uses Input 3,
following a Ratio and Bias cakilation as a value
summed directly with the PID computed output value
and sent, as an output value, to the final control
element. App;ies to Loop I only.
This algodlthm will only function In automatic mode.

The following formula applies:

Conroiller OutpuW. PID Output + (Input3 x Rz.o + Bas)

SUMW RE SUMMIER WITH RAT10 AND BIAS- The tollowing
formula applies:
PV . (input 1 + INIBias) + (Input 3 x IN3Rgio + IN3Bias)

HI SEL + INPUT HIGH SELECT PLUS RATIO AND BIA - This
selection specifies the PV as the higher of Input 1 or
Input 3. The following formula applies:

_________PV w Hieher of (Iut 1 + in) or (Iput 3 x Rabo + Stas)

LO SEL + INPUT LOW SELECT PLUS RATIO AND BIAS - Th•s
selection speces the PV as the lower of input I or
Input 3. The following formula applies:

,_________PV m Lower of (Input 1 + Bat) or (Input 3 x Raoio Bins)
FFWRD 2 FEEDFORWARD FOR LOOP 2 - Thu algodthm uses

kXM 3, folowilng a Ratio and Blas calculation as a
value summed directly with the PID crnputer value
-and sent, as amn output value, to the final oontrcl
efonent. This algoufthm can only be used In
automatic mode.

PYHi1 -999 to 9999 PROCESS VARIABLE HIGH RANGE FOR SECOND
OR THIRD INPUT ALGORITHM - Only apphcaWe for
Input 2 and 3 algorlthms "SUMMER,
•SUBTRACTOR', "INPUT HIVLO or one of the
general math functions.

PV LO -999 to 9999 FROCESS VARIABLE LOW RANGE FOR SECOND
OR THIRD INPUT ALGORITHM - Only appcable for
Input 2 and 3 algorithms "SUMMER',
"SUECTRACTOR", "INPUT H'L0" or one of the
general math functions.
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4.7 Output Algorithm Parameters Set Up Group

MO*X*Mo This data deals with various output rypes in the controller, the Relay State, 0
and the Cw~nt Duplex functionality.

Allpoi1Lui group Table 4-6 lists all the function pompts in the "Output Algorithm" setup
Plivt~p grup and their definitions.

Table 4-6 Output Algorithm Group Deflniticns

Lowri"Pioni LUpvDWplay PSmGW
Range of Setting Deftoqnm

or Selection

OUT ALO The OUTPUT ALGORITHM lets you select the type
Of output you want.

l1ME RELAY SIMPLEX - lbs Outpu algortthm uses one
SPOT relay for Tome Proportional Conftrl. Its
normally open (NO) or normally closed INC) contacts
wre selected by positoning an internal jumper. See
Section 2 - Installation.
Other prompts affected: 6OLrr HYSr.

CURRNT CURRENT SIMPLEX - Type of output using otee
4 to 20 mPA signal thet can be fed Irto a poftve or
negative grounded load of 0 to 1000 ohms. The
signal can be re-calibrated for any desired range from
4lo 20 mAfor 0to 100% output.

POSIT POSTIONPROPORTIONAL. SWIPLEX -This type of
output uses two SPOT relays and a motor whilch has
a 100 to 1000 ohm feedback sidewire.
Ot her Prompts affected: "DEADBAND'

TIME D TIME DUPLIEX - This Outpu algoittw uses two
SPOT relays for lime Duplex Propoitional Control.
mis normialy open (NO) or normally closed (NC)
contacts are selected by positioning an Internal
Jumper. See Section 2 - Installation.
Other pronpts affected: IOU HYSi' & ODEADBANDI.

CUR D CURRENT DUPLEX Is similar to curen iernl5plex but
uses a second current outfput. The second output is
usually scaled so that zero and span correspiond with
0% and 50% output (cool zone). When the output is
0 to 509/, the cordroller uses turing paramieter set
#2, when the output Is 50 to 100% It uses set #11.
Other prompts affected: '4-20 RINO
Auxiliary Outpu must be configured for OULTPIJT.

CUR TI CURRENTMfME DUPLEX (RELAY= H HEAT) Is a
variation of duplex with currert acoy*e for 0 to SO0/
output (tuning set 2) and Time Is active 50 to 100%e
output (tuning set 1). Other prompts affected: 14-2,0
RFNG", *OUT HYST,. and ODEADBAND'

T! CUR TIME CURRENT DUPLEX (RELAY3 COOL) is
sirnhlarlto OCUR-TI except that current Is activ e for 50
to 100% and Time Is active for 0 to So*/*. Other

___________ ____________pronts: -4-20 ANG,. -OUT HYST-, and -DEAD8AN'1O

Tab~c 4-6 corinjAwd on nw page
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4.7 Output Algorithm Data Set Up Group, Continued

O Table 4-6 Output Algorithm Group Definitions, continued

Lower Display Prompt aDmspy wter
Rage of Setting Defintlorn

orel~ction

4-20 RNG CURRENT DUPLEX RANGE ALGORITHM - Used
with Output Algorithm selections "CUR-D,"
*CUR-TI', or TI-CUR.

50 PCT CURRENT DUPLEX RANGE (SPLIT) For 'CUR D1
this enables the normal control curent output to
provide its full 4-20mA range for 50% to IOW16
Output change. This current duplex requires t.at
the Auxiliary output provides cool conlrol which is
normally configured to provide 4-2OmA over 0-50%
of output. To enable this, *OUTPUT" must be
selected for Auxiliary Output.

1 00PCT CURRENT DUPLEX RANGE (FULL) enables the
normal control current output to provide duplex
control over 0 - 100% of the controller output by
providing cool control over 4-12 mA and Heat
control over 12-20 mA. Auxiliary output is not
required for this type of duplex operation.

OWTALG 2 The OUTPUT ALGORITHM lets you select the type
of output you want for the second control loop
See OIUTALG for definitions.

NONE NONE - No selection
TIME See OUT ALG for deflnitions
CURRNT
CUR 11 ATTENTION I Relay Duplex, Position Proportional,
TIME CUR and Current/Aux duplex are not allowed on the
CUR D second control loop.

RLY STATE DIGITAL OUTPUT STATUS AT 0% OUTPUT -
allows the following selections:

1 OF 20F 1OF 2OF Relay 1 dc-energized
Relay 2 do-energized

ION 20N ION 20F Relay I energized
Relay 2 de-energized

IOF 20N lOF 20N Relay 1 do-energized
Relay 2 energized

ION 20F ION 20N Relay 1 energized
Relay 2 energized

SATTENTION For units not configured for Time

Duplex or Position Proportional, Relay 2 Is always de-
energized.

0
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4.8 Input I Parameters Set Up Group

11 9A II . ln These are the parameters required for Inputs 1: actuation, umnsnmiuer
chmrcteriz~aton, high and low range values in engineering units, Bias,
Filter, and Burnout.

MIXlgrI 9rompVt" Table4-7 lists all the function prompts in the Input I setup group and their
defntfions.

Table 4-7 Input 1 Group definitions

LOWtDWVWIy Prompt UPpe DW~tpayPaae
Ronge of Seiing Dfnt,

or Seection

INI1 TYPE INPUT 1 ACTUATION TYPE - This seection determines
what actuation you are going to use for Irput one.

a TC e tff"MQ 106 to 3K0F 41lto WK16
ETC H E tommupb 9N -d54 to 1I2¶ -270 to 1=1C
ETCL E tw""* w -200 to 1100F -i2n to SW0
J TCH J r'~oi Nr 0 to 180V¶ -13 to 061C
JTCL J twamuos tow 20 to 7WVF -7 to 4106C
KTCH K tiffhwW* ho 0 to 24004F -1S to I16'8C
KTCL K tnwnumiaibw -20 to IOCKF -29 16 5W*C
NNJ H W4DUO tommiwolah t 32 to 2500¶ 0 to 1377*C
NNM L NN twos w 32 to 120OF 0 so 6?C
NICTC uiNaosaftjtawU0. 0 to 2377F -17A wo 13MC
RTC Ft m~ asocv to WM0F -18 to 1?04oC

T70H 1wn hoft 400to 7W -16 to V1
TTCL Ttomou iw -W o WF -123 to 3160C

WTCH W" tomw~ 4h 0 200* -11 lo 231M0
WTCL wWN2S ewoab low 0 ao 2240*F -i#to 10 12C
100 PT 1KONN.-M1 4W o IWF -18A Is 48?C
100 LO IM uOh .ATO 0 fto WF -18 to 1498C
20OPT am ObhmRT -AM t=D F -484 to 4826C
500 PT SWONN-MT -=0 to $00¶ -184A to W8C
RADLAM Wrvsto (F" 1100 a 3400OF 760 to WSIT
4-2OmnA 402 l
10-5M 10t10 0milivoks
lO-SOa 10 6 .V~ota

1.5 V106ON
0-10y 0 ato VtOV

Thb~e 4-7 contvwWu on mn page
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4.8 Input I Parameters Set Up Group, continued

0 Table 4-7 Input 1Group definitions, cortinued

L0WDWa a rnpt UPtDsPa Panetar
Range of Setting Definition

or Selection

wXmiTT TRANSMT~TER CHARACTERIZATION - This
selection lets you Instruct the controlor to
characterize a linear Input to represent a non-linear

BTC STC

ETC H T TC H NOTE: Prompt only appears when a linear actuation
ETC L TTC L is selected at prompt 'IN1 TYPE.
JTCH WTCH
JTCL WTCL FOR EXAMPLE: If Input I is a 4 to 20 mA signaf, but

KTC H 100 PT the signal represents a type "K" thermocouple:
K TO L 500 PT select K TC H" and the controlier will characterize
NN H 100 LO the 4to 20 mA signal so that it is treated as a type OK"

NNM L 20OPT thermocouple Input (high range).
NIC TO UNEAR Parameter definitions are the same as shown in
RTC SOROOT Lower Display Prompt 1N1 TYPE'

W11 HI -099 to 9l9 INPUT 1 HIGH RANGE VALUE In engineeuing units.
in Engineering units Available only Ni Unear or Square Root transritter

characterization Is selected.

Scale the #1 Input signal to the display value you
want for 100%.
EXAMPLE:

Actuation (Input). 4 to 20 mA
Process Variable - Flow
Range of Flowa 0 to 250 Gat'Min
High Range display value - 250
Low Range display value- 0
Then 20 mA a 250 GailMin

The control setpoint wIll be limited by the range of
units selected here.

IN1 LO -999 to 9999 INPUT I LOW RANGE VALUE In engineering units.
in Engineering units Available only it Unear or Square Root tranentitter

characteization is selected. Scale the #1 Input signal
to the display value you want for 0%. See example
on previous page. The control setpoirnt for Input 1 will
be imited by the range of units selected here.

BIAS INI -999 to 9999 BIAS ON INPUT I - BMas Is used to compensate the
Input for drittl of an input value due to deterioration of
a sensor, or some other cause.
Select the bias value you want on the Input
designated.

FILTER 1 0 to 120 seconds FILTER FOR INPUT 1 -A software digti filter Is
No f•ier - 0 provided for the Input designated to smooth the

input signal. You can configure the first order lag time
corstant from I to 120 seconds. If you do not want

__fileing, enter 0.
Condxwd on nm page
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4.8 Input I Parameters Set Up Group, continued

Table 4-7 Input I Group definitions, continued0

Wow Dislay Aa.~ Uppw Display Pesarwnu
Range of Setting DelktIlon

orSewbiln

BURN OUT1 BURNIOUT PRCTECrlON (SENSOR BREAK)
provides most input types with upscale or downscale
protection ff the input fails.
1 -5V, 0-1OV, or4-2OrA inputs reqire no burnou or
ONNE selection.

NONE NO BURNOUT - Pre-corifgured Failsae ouput
applied If fWied Input is detected. Error message
OINPUT1 FAIL Is flashed an the lower display
Intermittently every 10 seconds.

UP UPSCALE BURNOUT wil make the PV signal
Increase to full scale when'a sensor falls, and flash
OINPUT1 FAIL on fth lower display Intermitterntly
every 10 seconds.
The controller remains In Automatic control mode
and adjusts the controller output signal In response
to t~te full scale PV signal developed by the Blurnout
circultry.

DOWN DOWNSCALE DURNOUTw~lmak~ethe PV signai
decrease to the lower range value when a sensor
fails, and flash OWPUTI FAIL on the lower display
Intermittently every 10 seconds. 0
The controller remains In Automatic oWtrof mode
and adjusts the ccontrofler output signail In response
to the zero percent P`V signal develoWe by the
Ernout ctrojltzy.
NOTE: For no BumcfutL La. ONone.0 to tuo x~ p r p rly on
a 4-20MA hnpL,. twor must be a dropping resistor direWy

Ress the hkpgo terminals 0I.eL, root eremoe), then the unit
can de~c the zer m voksge that o~rs whom the 4-20
mA lineis opened.

EWISSIV1 0.01 to 1.00 EPISSIIY Is a correcion factorappied to the
Radlarabc input signal that Is the ratlo of the actual
energy emitted from the target to the energy which
would be emitted If the target were a perfect radiator.

.Available only for a~adlamatic' Inputs.
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4.9 Input 2 Parameters Set Up Group

0 tJtifThese are the parameters required for input 2: actuation. transmitter

characterizadon, high and low range values in engineering units, Ratio,
Bias, Filter, BurnouLand Emissivity.

UW 2 graou pronts Table 4-8 lists all the function prompts in the Input 2 setup group and their
definitions.

Table 4-8 Input 2 Group Definitions

SWP Pt UK"Dis:o Paiwneter
Range of Setting Definition

or Selectiou

IN 21TYP INPUT 2 ACTUATION TYPE - This selectorn determines
what actuation you are going to use for input two.

BTC Buincuol 10 to •100F 41 to i8arC
ETCH E-*M48*bh -454 to 8W'F -270 to 1000C
ETCL Elommowftbw -200 to II0F -129 to IWC
JTCH Jatwmae q 0 to I1rF -is to 1710C
JTCL JtuImiaps 20oto t7o"F -7 to 410'C
KTCH KEWMWM*h0 0 to 2400F -to to 13166C
KTCL Ke u -20 to 1OWF -29 to 53•'C
NNMH NNUsrteemomtuV. 32 to 2W00F 0 to 1078C
NNML 32 Dt 1260F 0bw 32 to 12•0F 0 to ar-C
NITC MONad !*,I U 0 to 2372sF -1.$ to 13WC
R TC Rt~ecot* 0 to 310F -1i to 17046C
sTCr TgMin1p 0 to 3l00F -11 to 21049C
TTCH Ttwwu1hiGh -0 to 7W00F -184 to 37IP,TTC L T • •um~b 4 to 4WF -129 to 31cC

SWTCH W" towmew hh 0 to 4WFP -14 Ito MIT"

WTC L amtil to *240F -18 to 1227C
100 PT m0*-AM -N0O to 0oF -184 to 41"c
100 LO 100IwRrDb 0 to =09F -18 to 14rC
200PT WOtt-m.RTD -300 to 900 -164 to 412*C
500 PT aooo0WTMh -300 to 12•0F -184 to 649'C
RADIAM R {MIRH) 1400 to 3400F 760 to 11710C
4-2OmA 41P20U8wros
IOM oa b o ufudm
10-50M o0 laSo mi.%
0-5 0oa sVohs
1-5 V I It 5voab
0-10 V 0 ot1 1 vat
CARBON
OXYGEN

Table 4.8 coaiwnued on mn: page
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4.9 Input 2 Parameters Set Up Group, Continued

Table 4-8 Input 2 Group Definitions, continued

Iolaypnamp UPW aO Pwneller
Range of Setting Definrtion

or Seloction

XW17ER 2 TRANSMTTER CHARACTERIZATION -Ths
selection let.; you instruct the controller to
characterize a linear Input to represent a non-linear
one.

B TC S TC NOTE: Prompt only appears when a inear atuation
ETCH TTCH Is selected at prompt 'IN2 TYPE.
ETCL TTCL
JTCH WTCH FOR EXAMPLE: f input I is a 4 to 20 mA sgnal, but
JTC L WTC L the signal represents a type W' thermocouple:
KTCH 100 PT select "K TC H and the ontrolerwill characterize
KTCL 500 PT the 4 to 20 mA signal so that t is treated ae a typeK
NNM H 100 LO thermocouple Input (high range).
NIM L 20LPT Parameter deflintions are the same as sown inR TC SLROOT Loer Display Prompt "IN2 TYPEO

IN2H1 -999 to 9999 INPUT2 HIGH RANGE VALUE in engineering units is
in Engineering units displayed for Input 2 but can only be configured for

linear or square root only. Scale the 022 Input signal
__ .. to the display value you want for 100%.

IIN2 LO -999 to 9999 INPUT 2 LOW RANGE VALUE In engineering units is 4
In Engineering units displayed for Input 2 but can only be configured for

linear or square rootonly. Scale the #2 Input signal
to the display value you want tor 0%.

RA110 2 -20.00 TO +20.00 INPUT2 RATIO VALUE- Used whein Inpu 2
operates as a remote setplolnt, prompt -ASP-. This
ratio value can be applied to the remote setpoint. it
establishes the correct relationship between the
remote setpoint and the Input 2 signal applied
according to the formula:
(RATIO x INPUT 2)+ BIAS = REMOTE SETPOINT

WAS UNIT BIAS UNITS • expressed in:
ENGR ENGR - Engineering Units
PCT PCT -Percent

BIAS IN2 -999 to 9999 INPUT 2 BIAS VALUE - Used when Input 2 operates
in Engineering units as a remote setpoirn, prompt "RSP*. Bias, together

with ratio, establishes the comect relationship
betwmen the remote setlpont and the Input 2 signal
appled according to the formula:
(RATIO x INPUT 2)+ BIAS - REMOTE SETPOINT

FILTER 2 010 120 seconds FILTER FOR INPUT TWO - A software digital filer Is
No fitber ,- 0 provided for Input 2 to smooth the Input signal. You

can configure the first order lag constarn from I to
120 seconds. If you do not want filtering, enter 0.

Table 4.8 conlined on ne pate
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4.9 Input 2 Parameters Set Up Group, Continued

Table 4-8 Input 2 Group Defintions, continued

Range of Setting Definition
or Seliection

BURNOUT2 BURNOUT PROTECTION (SENSOR BREAK) -
provides al input types with upscale or downscale
protection If the input fails.

NONE NO BURNOUT- Failsafe oVup applied for failed
input but not out of range.

UP UPSCALE BURNOUT -will make the Indicaled PV
signal increase when a sensor fails, and flash In the
upper display. Do not use for Unear Input.

DOWN DOWNSCALE BURNOUT -will make the indicted
PV signal decrease when a sensor fails, and flash the
upper display. Do not use for Unear Input.

EMISSIV 2 0.0o to 1.00 EMGSIT FOR (RH) RADIAMATIC INPUTS -A
radlanatic pyrometer converts radiant energy emitted
by a target Into electrical energy. Emlssvty Is a
correction factor applied to the radamnatic Input ,,gnal
that is the ratio of the actual energy emitted from the
target to the energy which would be erritted If the
target were a perfect radiator.

________Only available on Input 2 "RH Radiarnatlc.
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4.10 Input 3 Parameters Setup Group 0
Inntrouction These a.." the pameters required for input 3: tansmittr charactrization,

high and low range values in engineering units, Ratio, Bias, and Filter.

lru* 2 group promr Table 4-9 lists all the function prompts in the Input 3 setup group and their
definitions.

Table 4-9 Input 3 Group Defintions

LMWDtlpIayPrtxntp Upper Display Pwamonter
Range of Setting Definition

or Selection

XM'TTER 3 B TC STC TRANSMITTER CHARACTERZAT1ON -This selection lets
ETCH TTCH you !nstruct the controller to characteriz .' a linear input to
ETCL TTCL represent a non-Inear one.
JTCH WTCH
JTCL WTCL FOR EXAMPLE: If input I Isa, lo20mAsignal, buttthe
KTCH 100 PT signal represents a type K thermocouple: select 'K TC H*
KTCL 500 PT and the controller will charactedze the 4 to 20 mA signal so
NNM H 100LO thatft is treated as a type K therrnocc=ple input (high
NNM L 200PT range).
NICTC LINEAR
RTC SOROOT

1N3H1 --999 to 9999 INPUT 3 HIGH RANGE VALUE In engineering units is
In Engineering displayed for Input 3 but can only be configured for linear or
units square root only. Scale the #3 Input signal to the display

value you want for 1O0%.

l1N3LO -90 to 9999 INPUT 3 LOW RANGE VALUE In engineering units Is
In Engineering displayed for Input 3 but can only be nfilgured for Ilnear or
units square root,only. Scale the #3 input signal to the display

value you ward br 0%.

RATIO 3 -20.00 TO INPUT 3 RATIO VALUE -used when Inpui 3 operates as a
+20.00 remote setpoint. Ths ratio value can be aploed to the

remote setpoint. It establishes the correct relationship
between the remote setpoint and the Input 3 slgral apploeo
acoording to the formula:

(RATIO x INPUT 3) + BIAS a SETPOINT

BIAS W3 -.999 to 9999 INPUT 3 BIAS VALUE -used when input 3 operaes as a
In Engineering remote setpoint. Bias, together with Ratio establishes the
units correcl relationsliip between the remote setpoint and the

Input 3 signal applied &oldng to the formula:

(RATIO x INPUT 3) + BIAS a SETPOINT

FILTER 3 0 to 120 seconds FLTER FOR INPUT 35- A software digital filter is provided for
No filter - 0 Input 3 to smooth the input signal. You can configure the first

order lag constant from 1 to 120 seconds. If you do not want
filtering, enter 0,
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4.11 Control Parameters Set Up Group

,ITheUon "hfunctions listed in this group deal with how th Single Loop Process
Controller or Loop I of a Two Loop Process controller will control the
process including: Number of tuning parameter sets, Setpoint source,
Tracking, Power-up recall, Setpoint limits, Output direction, rate and limits,
Dropoff, Deadband and Hysteresis.

ConWtGrolmuiWts Table 4-10 lists all tie function prompts in the Control setup group and their
definitions.

Table 4-10 Control Group Definitions

Laow" Dilay Pmmpt Upper Dlsply Purnmer
Range o* Setting Definition

or Selection

PID SETS NUMBER OF TUNING PARAMETER SETS - This
selection lets you choose one or two sets of tuning
constants (gain, rate, and reset).

1 ONLY ONE SET ONLY - Only one set of tuning
parameters Is available. Configure the values for

Gain (proportional band),
Rate,
Reset Time, and
Cycle Time (if time proportional is used).

2KEYBD TWO SETS KEYBOARD SELECTABLE - Two sets
of tuning parameters can be configured and can be
selected at the operator Interlace or by using theDigital tmnF.

Press LOWR key until you see "PID SETI"
or 'PID SET2" to switch between sets. Configure the
values for,

Gain, Rate, Reset. Cycle Time
Gain #2, Rate #2, Reset#2, Cycla#2 Time

See Subsection 5.10 for procedure.

2PV SW TWO SETS PV AUTOMATIC SWITCHOVER -
When the process variable is GREATER than the
value set at prompt "SW VALUE" (Switchover Value),
the controller will use Gain, Rate, Resst, and Cycle
Time. The active PtD SET can be read In the lower
display.

When the process variable is LESS than the value
set at prompt "SW VALUE," the ontroller will use
Gain #2, Rate #2, Reset #2, and Cycle #2 Time. The
active PID SET can be read in the lower display.
Other prompts affected: SW VALUE

2SP SW TWO SETS SP AUTOMATIC SWOTCHOVER -
When the setpoint Is GREATER than the value set at
prompt "SW VALUE" (Swftchover Value), the
cntroller will use Gain, Rate, Reset, and Cycle.
When the setpoint Is LESS than the value set at
prompt "SW VALUE," the controller will use Gain #2,
Rate #2, Reset #2, and Cycle #2.
sOther prompts affected: SW VALUE

Table 4.10 continued on a.m page
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4.01 1 Control Parameters Set Up Group, Continued

Table 4-10 Control Group Defintions, continued0

Fange of Setting Defilntohn

SW VALUE Value in engineering units AUTOMAT;C SWiTCHOVER VALUE -This Is the
value of Process Varnable or Setpoint at which the
controller will switch 11rom Turing Constant Set #2 to
Set #1. Only appears when PID SETS selections

____________ ______________2PV SW or '2SP SSW are selected.

LSPas LOCAL SETPOINT SOURCE - This selection
determines what your locai setpoint source will be;
One local or Two local. Toggled by FSPIISPý2 key.

1 ONLY LOCAL SETPOINT - The setpolnt entered from the
keyboard.

TWO TWO1 LOCAL SETPOINTS -lb~s selection lets you
switch between two local setpolnts using the
[SPI/SP2] key.

THREE THREE LOCAL SETPOINTS - Setpoint 3 toggled
by [RSP key. LSP 3 Is mutijally exclusive with RSP

_________________or Internal Cascade.

RISP SOURC REEMOiE SETPOINT SOURCE -this selection
dete rmines what your remote setpoint source will be

NONE when toggled by the FRSP key or Digital Input.
INONE NONE - No remote setpoint

IN N2 -Remote Setpiusing put 2 tzogldby the

RSPE key (not available for 2Ioops or cascade units).
IN13 IN13 - Remote Setpoint using Irput3 toggled bythe

_________ ________ [ key

AUTO BIAS AUTO BIAS - Is used for bunmiess trariter when
transferring from loca setpoint to remote setpoint.
Auto iSm calculates and adds a bias to remote
aetpoln input each time a transfer Is made.

ENABLE ENABLE -nables auto bias
DISABLE DISABLE - disable auto bias.

SP TRACK SETPOINT TRACKING - The local setpoint can be
configured to track either PV or RSP as listed below:

NONE NO TRACKING - If bcal setpoint tracdnrg is not
configured, the LSP will not be altered when transfer
from RSP to LSP is made.

PV PV -Local se"Iont tracks the PV when In manual.
RSP RSP - Local selpoint tracks reo~te s~ipoinl. When

the ciontroller transfers out. cil remote setpoirlt, the
last value of the remote setpx4nt (RSP) Is Inserted
I n t o t h e l o c a l s o 4 >o ln t . T b e 4 1 o d u f o c p g
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4.11 Control Parameters Set Up Group, Cominued

Table 4-10 Control Group Definions, continued
Lcmw Otiple P.r ~ a. ip p oef arwle

Range of Setting Definition
or Selectlon

PWR MODE POWER UP CONTROLLER MODE RECALL-- This
selection determines which mode and setpoint the
controller will use when the controller restarts after a
power loss. Select one from below:

MANUAL MANUAL, LSP - At power-up, the controller will use
manual mode with the local setpo4nt displayed.

A M SP LAST MODEJLiAST SETPOINT used before power
down.

AM LSP LAST MODE/LAST LOCAL SETPOINT on power
down.

PWR OUT POWER UP OUTPUT SELECTION - This selection
determines what output the controller will go to upon
power up.

LAST LAST. Last output prior to pow'er down
FSAFE FSAFE - Failsafe Output

SI HILIM 0 to 100% of span input in SETPOINT HIGH LIMIT' - This •election prevents
engineering units with the local and remote setpoents from going above the
decimal place value selected here. The setting must be equal to or

less than the upper range of the inputs.

SP LOLIM 0 to 100% of span input in SET POINT LOW LIMIT' - This selection prevents
engineering units with the local and remote setpoints from going below the
decimal place value selected here. The setting must be equal to or

greater than the lower r3nge of the inputs.

*Te Local SetpMn will automatically adjust Itself to be within the setpoint IUrrt range. For example, If SP
1500 and the SP HILIM IS changed to 1200, the new Local Setpoint will be 1200.

ACTION CONTROL OUTPUT DIRECTION - In what direction
do you want the controller output to go when the
process variable Increases.

DIRECT DIRECT ACTING CONTROL - The controllers
output in•ases as the process variable increases.

REVERSE REVERSE ACTING CONTROL - The controllers
output decreat as the process variable Increases.

OUT t LIM --5.0 to 105.0% of output HIGH OUTPUT LIMIT -T Is is the hoghest value of
output beyond which you do not want the controller
automatic output to exceed.
Use 0 to 100% for Time Proportional output type.
Use 5 to 105% for current output.

Tazble 4.10 continued on ner page
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4.11 Control Parameters Set Up Group, Continued

Table 4-10 Coatml Group Definidons, continued Q
Range of Setting Definition

OUT LO LIM -5.0 to 105 .0% of output LOW OULTPUT OMITr-This is the lowest v~akue of
output below which you do not want the controller
automatic output to exceed.
Use 0 to 1001/o for Time Proportional output type.
Uso 5 to 105% for current output.

IN HI L Within the range of the HIGH RESET LIMrT - this is the highest value of
output lriits output beyond which yre want no reset to occur.

I LOUIM Wdthin the range of the LOW RESET LIMIT- this is the lowest value of output
output limits beyond which you want no reset to occur.

DROPOFF -5 to 105.0% of output CONTROLLER DROPOFF VALUE--output value
that below which the controller output will drpoff to
the low output lint value set In prorr "OUT LOLIM."

DEADBAND DEADBAND is an adjustable gap between the
operating ranges of output I and output 2 in which
neither output operates (positive value) or both
otputs operate (negative value).

-6.0 to 25.0% Duplex
0 to 25.0/ auJI others

OUT HYST 0.0 to 5.0% of PV span for HYSTERESIS (OUTPUT RELAY ONLY) - Is an
ON/OFF control adjustable overlap of the ON/OFF states of each

control relay. This is the difference between the
value of the process variable at which the control
relay(s) energize and the value at which rtley de-
energize. Only applicable for ON/OFF control.

FAILSAFE 0 to 100% FAILSAFE OUTPUT VALUE - The value used here
will also be the output level when you have
Commnications SHED or whan NO BURNOUT Is
configured and Input 1 fails.

Table 4.10 continuewd on neu page
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4.11 Control Parameters Set Up Group, Comnt

OTable 4-10 Control Group Defiridons, contnued
Im urD my Pmnvt f •W •-y 1m m

Range of Setting Definition
orSelectkn

PROP Bor GAIN PROPORTIONAL BAND UNrTS - Select one of the
following for the Proportional (P) term of the PID
algorfthm:

PROP .D PROPORTIONAL BAND - Selects units of percent
proportional band for the P term of the PID algorithm.
Where: PB% *

GAIN

(G1 GAIN selects the unitless term of gain for the P term
of the PID algorithm.
Where: GAIN .1flaM5

PB%

MINorRPM` RESET UNITS - Selects units of minutes or repeat
per minutes for the I term of the PID algorithm. 20
Repeats per Minute a 0.05 Minutes per Repeat.

RPM REPEATS PER MINUTE -The number of times per
minute that the proportional action Is repeated by
reset.

MIN MINUTES PER REPEAT - The time between each
_...... .... _ repeat of the proportional action by reset.

"Seleacion here is used for both Loop I and Loop 2 IH availams..
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4.12 Control2 Parameters Set Up Group

S'I'bonThe fumctions listed in this group deal with how Loop 2 of a Two Loop
Process controllcr will ccntro] the process including: PV Source, Number
of tuning parameter sets, Setpoint source, Tracking, Power-up =call,
Setpoint limits, Output direction, Rate and limits, Dropoff, Deadband and
Hysteresis.

CnOM0 groIU PrompM Table 4-11 lists all the function prompts in the ControL setup group and
their deftitions.

Table 4-11 Contro12 Group Definitions

Lom.r DL~ft Prompt Lpper DIsplyPawer
Mingo of Setting Definiton

or Selelon

PV2 SRC PROCESS VARIABLE2 SOURCE- select the
source of the Process Vadrable for Loop 2.

INPUT 1 INPUT I
INPUT 2 INPUT2
INPUT3 INPrT 3

PlD SETS NUMBER OF TUNING PARAMETER SETS - This
selection lets you choose one or two sets of tuning
constants (gain, rate, and reset).

I ONLY ONE SET ONLY - Only one set of tuning
parameters is avallable. Configure the values for.

Gain (prportional band)
Rate
Reset Tlme

Cycle Time (I1 rne proportional Is used)

2KEYBD 'TWO SETS KEYBOARD SELECTABLE - Two sets
of tuning parameters can be configured and can be
salected at the operator interface or by using the
Digital Inputs.

Press LOWR ISP key utll you see "PID SET3"
or PID SET4" to awltch between sets. Configure the
values for

Gain#3, Rate#3, ResetM, Cycle3"Ime
Gain #4, Rate #4, Reset#4, Cycle#4 Time

See Subsection 5.10 for procedures.
2PV SW TWO SETS PV AUTOMATIC SWITCHOVER -

When the process variable Is GREATER than the
value set at prompt -SW VALUE- (Switchover Value),
the controller will use Gain3, Rate3, Reset3, and
Cycle 3TIme. The active PID SET can be read In the
lower dsplay.

When the process variable Is LESS than the value
set at prompt 'SW VALUE," the controller will use
Gain #4, Rate #4, Reset #4, and Cycle #4 Time. The
active PID SET can be read in the lower display.
Other prompts affected: SW VALUE

Tabk 4-1I continued on nexo page
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4512 Control2 Parameters Set Up Group, continued

0Table 4-11 Control.2 Group Definitions, continued

Flange of Setting Ddflrton
____________ ~or Selection ___ ____________

PID SETS 2SP SW TWO SETS SP AUTOMATIC SWITCHOVER-
(COFMiNUED When the setpoint Is GREATER than the value set at

prompt *SW VALUE' (Switchover Value), the
controller will use GaIn3, Rate3, Reset3, and Cycle3.
When the setpoirit Is LESS Itt'an the value set at
prompt 'SW VALUE,' th~e controller will use Gain #4,
Rate 0, Reset #4, and Cyle $4.
Other prompts affected" SW VALUE

SW VALUE Value in engineesring units AUTOMATIC SWTTCHOVER VALUJE -This Is the
value of Process Variable or Setpoint: at which the
controller will switch from Tuning Constant Set #4 to
Set #3. Only appears when PlO SETS selections

_________________________ 212V SW* or 02SP SW' are seleced.
LSIPa LOCAL SETPOINT SOURCE - This selection

determines what your loca setpoint source will be;
On e Iocal or Two Ilocal1. Toggled by t he9 FSP1 /SP72
key.

1ONLY LOCAL SETPOINT -The seto"nt entered from the
keyb~oard.
switch between two local setpoints using the
ISPII/SP21 key.

THREE THREE LOCAL SETPOINTS - Setpoint 3 toggled
by S1S2key. LSP 3is mutually exclusive with
RSP or Internal Cascade.

RSP SOURC REMOTE SETPOINT SOURCE - this selection
deterritnes what your remote setpomnt source will be
when toggled by the RSP key.

NONE NONE - No remote setpoint
IN 3 IN 3 - Remote Setpolnt using Imput 3 toggled by A
IN 2 key.

IN 2- Remote Setpoint using Input 2 toggled by [S
key.

Table 4-41 conrkwde on nex page
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4.12 Control2 Parameters Set Up Groupt Continued

Table 4-11 Control2 Group Deftinions, continued0

LawokvisayPiuitpt Upper Display arns
Rlange of Boning Defintion

or Selection

AUTO B)IAS AUTO DIAS - Is used for bNo~iess transfer when
translerring from local setpoint to remote setpOint.
Auto &ias calculates anW adds a bias to remote
setpolnt inpu each time a transfer Ie made.

ENABLE ENA1BLE -enables auto bias
DISABLE DISABLE -disable auto bias.

SP TRACK SETPOINT TRACKING - The local selpoint can be
configured to track either PV or RSP as listed below:

NONE NO TRACKING - If becat setpoint tracldng is not
configured, the LSP will niot be afte red when transfer
from RSP to LSP is made.

PV PV - Local setpoint tracks the PV when In manual.
RSP RSP - Local setpoint tracks remote setpolnt. When

the controlHer transfefs out of remote setpolint, the
last value of the rermot6 setpoint (RSP) is Inserted
Into the local setpoint.

PWR MODE POWER UP CONTROLLER MODE RECALLI - This
selection determines which mode and salpoint the0
controller will use when the controler restzlts after a
power loss. Select one from below:

MANUAL MANUAL, LSP - At pwoer-up, thue controller wfi use
mamua/ mode with the local selpoint displayed.

AMUSP LAST MODE/LAT SETPOINT used before power
down.

AM LSP LAST MODEtLAST LOCAL SETPOI NT on power
down.

PWR OUT POWER UP OUTPUT SELECTION -This selection
determines what output the controller win go to upon
Power UP.

LAST LAST - Last output prior to power down
F'SAFE F'$AFE - Failsafe Output

SP HILM 0 to 100% of span input in SFTPOINT HIGCH UMTM - This selection prevents
engineering unilts with the local and remote vipoiriw trom going above the
decimal place value selected here. The setting must be equal or

less than the upper range of the Inputs.

SP LOUIM 0 to 100% of span Input In SE:T POINT LC;W UMTT' - This selection prevents
engineering units with the local and remote selpolnts 1mom going below the
decimal plao value selected here. The setting must be equal to or

_____________ ________________greater than the lower range of the Inputs.

*The Loca Setpoirt %ill auornatically adjust Itself to be within the setpolrt Emit range. For example, If S~ID
1500 and the SP HILIM is chianged to 1200, the new Local Setpolnt will be 1200.

Table 4-11 ctminued on nWxpage
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4.12 Control2 Parameters Set Up Group, Continued

Table 4-11 Contwol2 Group Definitions, continued

L&Ar DUaP" Prompt uppe Dispay Pmrunetsr
Range of Setting Definition

____ ____or Seloctior

ACTION C:ONTROL OUTTPUT DIRECTION - In what direction
do you want the controller output to go when the
process variable increases.

DIRECT DIRECT ACTING CONTROL - The controller's
output i~nc3ieas as the process variable increases.

REVERSE REVERSE ACTING CONTROL - The controllers
output decreaggt as the process variable Increases.

OUiTH LIA -5.0 to 105.0% of output HIGH OUTYPUT LIMIT' - This is the highest value of
output beyond which you do not want the controller

OUTLOUM -6.0 to 105.0%ati ofpu otou excUFTh~iteede. vlu~

Use 0 to I1W16 for digital output type.

IU L LOUM -ithi the rang0% of othet LOW RESTP UMIT - This is the lowest value of otu
tpoutputt beyond which you wan not weset to e our. le

DROPOFF ~ ~ ~ ~ ~ Us 06 to 105.0 ofr oigitut CONTOLLE tRyp VLe.-ot a
thtselo whc to 0% eo courreer output.wl rooft

INILFA ~ ~ ~ ~ ~~h lowhi outpu rag fIh IHRSTLIMI hsIsthget value se npo~ ofTLO

outpuoprain rangesto output beyo nd wihyuannourstputo 2onhchur
I~ ~ ~ ~ ~~~~nite LON W nterneo h Ou ESTput operteis ipsthve lws value) or bouth u

output ~ ~ utut lmt ewwhyopeat (anegtivoreet toaoe).

FAILSAFE 0 to ¶ 500% Ffotpt COTOLSAER OUTPUT VALUE -The pu valueusdhr
willals belo thche cnrle output level whenf yothv
thCowmutut calor SHleD ort whn NromBURNOUT LOiM.

________ ________ oprtnfguredande inouput 1 fandols.2 nwhc

0ete uptoeae (oiievle rbt
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4.13 Options Set Up Group

"9 duPIon Configure the Digital Input to a specific cowact closure response, or
configure the Auxiliary Output to be a specific selection with desired
scaling.

Table 4-12 lists all the function prompts in the "OPTION" setvp group and
their functions.

Table 4-12 Option Group Definidons

Lr Diplayy LPvDISPW ptwruoe
Range of Setting Deflintion

or Sle*Wlon

AUX OUT AUXILIARY OUTPUT- can rereesent one of
seven control parameters. Tbe display for auxiliary
output viewing will be in engineenring units for all but
output. OMtput will be In percent.

Other prompts affected by these selections: "4mA
VAL" and "20mA VAL*

DISABL NO AUXILIARY OUTPUT

IN 1 INPUT I represents the value of the conflgureJ
range of Input 1.

IN 2 INPUT 2 represents the value of the configured
range of input 2.

IN 3 INPUT 3 represents the value of the configuredrange of input 3.

PV PROCESS VARIABLE - Represents the value of
the Process Variable.

0EV DEVIATION (PROCESS VARIABLE WINUS
SETPOINT) - Represents -100 to +100% of the
selected PV span In engineering units for Loop 1..
When Devatiom is seleced. only' one opo•rtlnq
panineter will be enlered. This value represent1 the
deiAtion level that will produce 20rnA outpu. Zero
devition wil produ aceneer scale 12mA) output. A
negative deviaion equal in magntude l the 2nd current
output high value will produce a low end (4mA) ouWut.

OUTPUT OUTPUT - Repres.nts the displayed controller
output In percent (%) for Loop I.

SP SETPOINT - Represents the value of the selpoint
In unrts of PV for Loop 1.

Table 4.12 connuied on next page
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4.13 Options Set Up Group, Continued

0Table 4412 Option Group Definition~s, continued

Range of Seting Dfrto
arselectlon

AIJXOLFI PV 2 PROCESS VARIASLE - Rep.resenlts the value o,
(eminttrued) the Process Variable.for Loop 2.

0EV 2 DEVIATION 2 (PROCESS VARIABLE MINUS
SETPOINT) - Represents -100 to +100%I of the
selected1 PV span In engineering units for Loop 2.

When Dsviation is selected, only on* operdfing
parameter will be entorad. This value represeeita the
detiation level th" will produce 2OrnA output. Zero
deviation will produce a center scale (I 2nA) output A

28liv deviiatin equal in magnitude to the 2nd current
output high value will produce a kvv end (4mA) output.

OLIT2 OUTPUT 2 - Represents the displayed =otroller
outpL. It perr't- (%) for Loop 2.

SID2 20uii 2- Represents the value of the setpoint
in units of PV for Loop 2.

4MA VAL Low Scale Vaulw AUXILIARY.' OUTPUT LOW SCALING FACTWR-
within the range of the Use a value in engineering units to represent all
selected variable to above except output.
represent 4 rnA Use value in Percent N% for Output. (Output can be

between -6 and +105%.)

20MnA VWL High Scale Value AUXILIAR OUTPUT HIGH SCALING FACTOR-
withinthe range of fth Use avalueIn engineering units to represent all
selected variable to above except outi;Lt
reresen 20 M1 A Use a value In percent (%) for Outpu. (Output can

be between -5 and .105%/.)

*When Deviation Is sseleted, only one operating
parameter will be entered. This value reprsents the
deviation keol that will produce 20 mA output Zero
deviation vll prdo cardterescat* (12 mA) otitput. A
negative deviation equal in riagniticle to the Auxlisary

___________ _____________ Output High Vitus wiL produce a low end (4 mA, -aput.

REM SWI DIG ITAL INPUT ONE SE-LECflOtr - Contac
closure earbles one of the folfw ")Plies to
Loop I on 2 Loop models). The: Iler returns to
fts original state when oorntict opL. is, except when
overruled by the keyboard.

IATTEN71O7N If the controller is configured for
'Cascade' or '2 Loop" control, switch #1 operates
only Loop 1: switch 2 operates only on Loop 2.

NONE NO DIGITAL INPUT SELECTIONS

To MAN TO MANUAL - Contact closure puts the controller
into manual mode.

Table 4-12 c.7nn.,ud on nez page
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4.13 Options Set Up Group, Continued

Table 4-12 Option Group Definitions, continued

Lo&r Dtspby prar 1.1311rv~ Dwapay
Range of Sattng Defint~on

orSelectlon
REMA SWI
comflnued

TO SPI TO LOCAL SETPOINT - Contact closure puts the
controller into local sotpoint 1.

To SP2 TO LOCAL SETPOINT TWO - Contact closure Wus
the controller into local setpolnt 2.

To LXR TO DIRECT AM~ON - Cont~ct closure selects
direct controller action.

ToHOLD TO HOLD - Contact closure suspnds Setpolnt
Ranfp(Proram. Cortact open runs ramp/program.

TOP102 TO P=0 - Contact closure selects PID Set 2.

PV IN2 * PV a INPUT 2-Contact Closure selecs PV a Input 2.

PV 1N3 * PV a INPUT 3-Contact Closure selects PV a Inpu 3.

To RUNJ RUN - Contact closure starts a stopped SP RAMP.

To BGN TO BEGIN - Resets the SP Program to the selpoint
at the beginning of the program without any change
In mode or program status.

REM 3W2 DIGITAL INPUT TWO SIE.ECT11ONS - Same
solections as REM SWI. Digital Input 2 Is reserved
fbr Loop 2 pawvneters when Two Loops or Internal
Cascad is w~IgjredL

I ýý Digital Input #1 has priority over
I________ Digital Inwu 92.

* Whom an Inpu conmbnation a1Wlgofl'm has been selecod, selections PV tIN and PV 1N3 wil result in the 8PV LIM~r
anor ne.ssa. For example, selecting Caibon Potential as the sawnd input aigorflvn wi~ll rot permit selection 'PV
INPUT?2 to function.

0
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4.14 Communications Set Up Group

SI~ ion This option allows the contnoller to be connected to a host computer via a
RS422/485 or DMCS bus.
Thirty-one units (DMCS) or Fifteen units (RS422) can be configured over
this link.
The conroller looks for messages ftom the computer at regular intervaLs. If
these messages are not received within the cmnfigured shed time, the
contoller will SHED from the communications link and return to stand
alone operation. The Device address, Parity, Baud rate, Computer Setpoint,
Units, Ratio, and Bias are configurable depending on Lhe protocol you are
using.
You can also set the SHED output mode and setpoint recall and
communication units.

=vMfuldocnhgiuo Table 4-13 lists all the function prompts in the Communications setup group
F", Ifle and their definitions.

Table 4-13 Cons Group Definitions

LawDaisy Prarpt uPu Dspla./ Parameter
Rungs o Setting Definiion

or Selection

ComSTATE COMMUNICATIONS SELECTION

DISABL DISABL - Disables the comtunicatiorns option.
DMCS DMCS - AMlows DMCS communication prompts.
RS422/485 RS-422J48S - Allows RS422J485 cominvinrcationprompts.

omiADDR I to 31 (OMCS) COMMUNICATIONS STATION ADDRESS (LOOP 1)
1 to 99 (RS422) - This is a number that is assigned to a controller

that Is to be used with the communications option.
This number will be its address. Must be different
addresses for 2 Loops on RS422/485.

CmkAODR2 I to 31 (DMCS) COMMUNICATIONS STATION ADDRESS (LOOP 2)
1 to 99 (RS422) - This is a number that is assigned to a comroller

that Is to be used with the communications option.
This number will be Its address. Must be different
addresses for 2 Loops on RS422/485.

SHE07IME 0 to 255 SHED TiME -- The number that represents how
many sample poeods there will be before the
controller sheds from cormmnimjcations. Each period
equals 1/3 seconds or 0 - No shed.

PARITY PARITY pertains to the use of a self-checking code
employing binary digits in which the total number of(R84221485 only) ONE s (or ZERO's) In each permlss"ble code
expression Is eltt.L? ODD or EVEN.

ODD ODD PARITY
EVEN EVEN PARITY

Table 4-13 contiued on nev page
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4.14 Communications Set Up Group, Continusd

Table 4-13 Communications Gfoup Deniations, continued 0
LOWD10*16Pvon" LUPuDl:pW PrnWor

Pange of Seotong Iflnlton
arSeletion

BAUD BAUD RATE Is the translmision soeed in bits per
second.

(RS,22/45 only) 300 300 BAUD

600 600 BAUD
1200 1200 BAUD
2400 2400 BAUD
4800 4800 BAUD
9600 9600 BAUD
19200 19200 BAUD

SHEDMODE SHED CONTROLLER MODE AND OUTPUT
LEVEL - determines the moe of iocal oontrol you

(DMCS 0ny) want when the controller is shed from the
oornmunications Ink.

LAST LAST -SAME MODE AS BEFORE SHED - The
controller will return to the game mode (manual or
automatic) that It was in before 06ed.

TO MAN TO MAN - TO MANUAL MODE BUMPL-SS
OUTPUT - The controller will return to manual mode
at the same output level that It had befor shed.

FSAFE F1AFE -TO MANUAL MODE, FNLSAFE OUTPUT 7
-The oordtroller wll return to manuai mode at thioutl value selected at "CONTROL prfomp
"FAILSAFE0.

TO AUTO TO AUTOMATIC MODE-- The oontoer wYll return k
automatic mode when the conlrollw Is shed from
comrunications.

SHED SP SHED SP - Shed sto"oInt (DMS only).
(pac only) TO LSP TO LSP - Conloher wlJ usee last loca SP used.

TO CSP TO CSP - Contmiler will use computer setpoint.

UNITS COMMUNICATION UNITS - This sole/on
determines how the cor~roller values are exprersed
during ommiunications.

PERCNT PERCENT OF SPAN
ENG UNITS ENGINEERING UNITS

CSRATIO -20.00 TO 20.00 LOOP I COMPUTER SErPOINT RATIO - Computer
Setpoint ratio for Loop 1.

CS B" -999.0 tO 9999 Eu LOOP I COMPUTER SErPOINT BIAS. Computer
-99 to 2000% of CSP Setpoqnt Bias for Loop 1.

CSRA1102 -20.00 TO 20.00 LOOP 2 COMPUTER SETPOINT RATIO - Cormputer

Setpolnt ratio for Loop 2.

CSBIAS2 -999.0 to 99S9 Eu LOOP 2 COMPUTER SETPOINT BIAS . Computer
-999 to 2000% of CSP Sotpoint Bias for Loop 2.Span

CoQzn'ed on un page
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4.14 Communications Set Up Group, Continued

Table 4-13 Cozmnunicadons Group Definitdons, continued

LOWDlWW Ift upper Display ParwIutew
Range of Setting Definition

or Selcion

DMCS SW DMCS TYPE SELECTION - Choose from the
following:

ULTRA ULTRA -only UDC5000 Ufltra-Pro databases
accepted on downloads

5000 000 - All UDCSOOO databases accepted on
downloads.

LOOPBACK LOCAL LOOPBACK tests the communications
hardware.

ENABLE ENABLE - Allows loopback test. The UDC goes
into Loopback mode in which it sends and receives
its own message. The UDC displays 'PASS" or
OFAIL in the upper display and OLOOPTEST" In the
klwer dsplay as long as the test is rnnning. The UDC
will go Into manual mode. The test will run until the
operator disables it here.

DISABL DISABLE - disables the Loopback test.
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4.15 Alarms Set Up Group
0

WIOWclu0on An alarm is an indication that an event that you have configured (for
example-Proess Variable) has exceeded one or more alarm limits. There
are two alarms available. Each alarm has two serpoints. You can configure
each of these -.-/o setpoints to alom on various controller parmeters.

Th= are two alarm output selections, High and Low. You can configure
each :setpoint to alarm either High or Low.

AmIMg0uipr Ompt Table 4-14 lists all the function pompts in the Alarms setup goup and dteir
definitions.

Table 4-14 Almrms Group Definitions

Lamr ~p* Pompt pMDisplay W4
Range of Settng DfniJiton

or Selwlcon

AISI VAL Value in Engineering ALARM I SETPOINT I VALUE - This Is the value at
Units which you want the alarm type chosen In Prompt

*AlS1TYPE* to actuate. The value depends on what
the setpolnt has been configured to represent. NO
setpoint is required for Communications SHED.

I ATTEN11ON For alarms configured for EVENT,

the value here Is the segment number to which theevent applies.

AIS2 VAL Value In Engineering ALARM I SPETPOINT 2 VALUE - This Is the value at
Units which you wanr the alarm type chosen in Prompt

"A1 S2TYPE" to actuate.
The details are the same as "Al S1 VAL..

A291 VAL Value in Engineering ALARM 2 SETP0INT I VALUE - This is the value at
Units which you want the alarm type chosen in Prompt

•A2SlTYPE" to actuate.
The details are the same as "AISI VAL,.

A2S2 VAL Value In Engineering ALARM 2 SMPOINT 2 VALUE - TNs is the value at
Units which you want the alarm type chosen in Prompt

"A2S2TYPE" to actuate.
The details are the same as "AIS1 VALV.

Table 4.14 continwd or, new page

0
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4.15 Alarms Set Up Group, Continued

O Table 4-14 Ala=m Group Definitions, continued

Ler tap P mpt Upern lsay Paumete
Range of Setting DefinItion

or Selection

AISITYPE ALARM I SETPOINT 1 TYPE - Select what you
want Setpoint I of Alarm I to represent.

NONE NO ALARM
INI INPUT 1
IN2 INPUT 2
PV PROCESS VARIABLE
DEV DEVIATION
OUTPUT OUTPUT
SHED SHED FROM COMMUNICATIONS
EV ON EVENT ON (SP PROGRAMMING)'
EV OFF EVENT OFF (SP PROGRAMM'IG)
IN3 INPUT3
PV2 CONTROL LOOP 2 PV
DEV2 CONTROL LOOP 2 DEVIATION
OUT2 CONTROL LOOP 2 OUTPUT

* Alarm configured for Events will not operate on
setpoint program segments of 0" length

SATTENTION When the Alam ype ,s re-
configured, the value of the current alarm setpoint
does not automatcally change to be consistent with
the range of the new alarm type until it is viewed on
the display.

A1S2TYPE Same as A1S1 TYPE ALARM 1 SETPOINT 2 TYPE - Select what you
want Setplnt 2 of Alarm I to represent. The
selections are the same as A1S1I"YPE.

A2SlTYPE Same as A1Si TYPE ALARM 2 SETPOINT I TYPE - Select what you
want Setpoint I of Alarm 2 to represent. The
selections are the same as Al SI TYPE.

NOTE: Not applicable with Relay Duplex or Position
Proportional outputs.

A2S2TYPE Same as AIS1 TYPE ALARM 2 SETPOINT 2 TYPE - Select what you
want Setpoint 2 of Alarm 2 to represent. The
selections are the same as Al SI TYPE.

NOTE: Not applicable with Relay Duplex or Position
Proportional outputs.

AISI H L ALARM I SETPOINT I STATE - Select whether
you want the alarm type chosen in Prompt
"AIS1TYPE* to alarm High or Low.

HI HI ALARM
LO LO ALARM

Thble 4-14 conuinu.d on neJa page.
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4.15 Alarms Set Up Group, Contlnued

Table 4-14 Alarms Grouv Definitions, continued

LOW ODsp y Pmromt ULwDlP PawsYr
Fbng ot Setting Definition

orSek1ctlon

Al S1 EV ALARM 1 SETPOINT I EVENT - SeIct the
beginning or end of a segment of ramp/soak
programminr for the alarm to activate.

BEGIN BEGIN - alarm on the beginning of a segment
END END - alarm on the end of the segment

AIS2 H L ALARM 1 SETPOINT 2 STATE - Select whether
you ward the alarm type chosen in Prompt
"A1 S2TYPE" to alarm High or Low.

HI I ALARM
LO LO ALARM

Al S2EV ALARM I SETPOINT 2 EVENT- Sekect the
beginning or end of a segment of rarnp/soak
progranming for the alarm to acvate.

BEGIN BEGIN - alarm on the beginning of a segment
END END - alarm on the end of the segment

A291 H L AlARM 2 SETPOINT I STATE - Select whether
you want the alarm type chosen In Prompt
"A2S1TYPE" to alarm HIGH or LOW.

1I HI ALARM
LO LO ALARM

A2S1EV ALARM 2 SETPOINT 1 EVENT- ,Selec the
beginning or nd of a uegwren of ramp/soak
programning for the alarm to activate.

BEGIN BEGIN - alarm on the beginning of a segment
END END - alarm on the end of the segment

A2S2 H L ALARM 2 SET POINT 2 STATE - Select whether
you want the alarm type chosen in Prompt
A.S2TYPE' to alarm HIGH or LOW.

HI HN ALARM
LO LO ALARM

A2:S2EV ALARM 2 SETPOINT 2 EVENT- Select the
beginning or end of a segment of ramp/soak
programming for the alarm to activate.

BEGIN BEGIN - alarm on the beginning of a segment
END END - alarm on the and of the segment

Table 4.14 conrued on nez pige
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4.15 Alarms Set Up Group, Continued

Table 4-14 Alims Group Definitions, continued

LowDpay Prompt Upperay PAM Or
Range of Setting Definition

__orSelction

AL HYST 0.0 to 5.0% of span or full ALARM HYSTERESIS - A single adjustable
output as apropriate hysteresis Is provided on alarms such that when the

alarm Is OFF it activates at exactly the alarm setpoint;
when the alarm Is ON, it will not deactivate until the
varable is 0.0% to 5.0% away from the alarm
setpoint.

Configure the hysteresis of the alarms based on
INPUT signals as a % of input range span.

Configure the hysteresis of the alarm based on
OUTPUT signals as a % of the full scale outAut range.

ALM ACTh ALARM RELAY COPL ACTION - The alarm action is
configurable for normally de-energized (Reverse)
operation.

RLY ON RLY ON - Coil energized on alarm.
RLY OFF RLY OFF - Coil de-eneogized on alarm.

0
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4.16 Display Parameters Set Up Group

intmducton This group contains selections for Decimal Place, Bargraph Representation 0
Units of Temperature, and Power Frequency.

Alms group rompts Table 4-15 lists all the functon prompts in the Display setup group and their

definitions.

Table 4-15 Display Group Deifnitions

LoWvD ky Prompt Upprls;pIay Pervnew
P.dge of Setting Defirmton

or Selection

DECOAAL DECIMAL POINT LOCATION - Ths selection
determines where the decimal point appears In the
display.

•000 XXXX- No Dedmal Place
)OOX X3OLX - One Place
S)OO X.XX- Two Places
X.)=0 Y,.XX - Three Places

DECIMAL2 CONTROL LOOP 2 DECIMAL POINT LOCATION -
This selection detemrnes where the decimal point
appears in the display for Loop 2.

O)O0( XXXX- No Dedmal Place
)0O( )XLX.X- One Place
300CC XC.XX - Two Poes
x.__x X-o . Three Places

ARGRAPI4 BARGRAPH REPRESENTATION- LetE you select
what you want ft bargraph to represent. The
bargraph normally slows Output when the lower
display shows deviation or setpolnt.

DEV DEV - Bargraph shows only Deviation
OUTPUT OUTPUT - Bargraph shows Output
DEVOUT DEVWOUT - Bargraph nommlty shows output when

the lower display shows deviation or setpoint,
otherwise the bargraph shows deviation.

UNITS TEMPERATURE UNITS - This selection will affect the
Indication and operation. Applies to Loop 1.

F F- Degrees Fahrenheit
C C- Degrees Centigrade
NONE NONE - No display of units

UNLlS 2 CONTROL LOOP 2 TEMPERATUiRE UNITS - This
selection will affect the indication and operation.
Applies to Loop 2.

F F - Degrees Fahrenheit
C C - Degrees Centigrade
NONE NONE • No display of units

PWR FREQ 60HZ POWER FREQUENCY - Select whether your
50HZ controller Is operating at 50 or 60 Hertz.
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4.17 Calibration Data

O MdUiOM The prompts used hem are for field calibraton purposes. Refer to Sector 7
- Input Calibration in %ids manual for complete information.

0
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4.18 Status Test Data 0
MVhe proTts used hem are for determning the reason for a c :ntroller

failure. Refer to the Section 9- Troubleshooring in this manual for complete
information.

0

0
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Section 5 - Operation
O 5.1 Overview

kItModuon This section gives you all the information necessary to monitor and operate
your controller. Review the Operator Interface shown in subsection 5.4
"Monitoring" to make sure you arc familiar wif, the display and indicator
definitions. The key functions are listed in Secfion I - Overview.

WMum In Oft on? This section contains the following topics:

Topic Se Page

5.1 Overview 125

5.2 How to Power Up the Controler 126

5.3 How to Enter a Security Code 128

5.4 Monitoring Your Controller 129

5.S Start-Up Procedure 133

5.6 Operating Modes 134

5.7 Setpoints 138

5.8 Alarm Setpoints 145

5.9 Single Setpoint Ramp 146

5.10 Using Two Sets of Tuning Constants 149

5.11 2 Loops of Controf Overview 152

5.12 Confgure 2 ops of Control 157

5.13 Monitor 2 Loops of Control 160

5.14 Operate 2 Loops of Control 161

5.15 Digital Input Option (Remote Switching) 162

5.16 Adaptive Tune 163

5.17 Autotune 170
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5.2 How to Power Up The Controller

ApPYpoW When power is applied, the contoller will ran three diagnostic tests. All the
displays will light and then the controller will go into automatic mode.

DOagnouac t"es Table 5-1 lists the three diagnostic tests.

Table 5-1 Power Up Diagnostic Tests

Pi•mpt on Lowe OLDspay Oontelon

RAM TEST Checks intemal memory

CONMET Checks the conirollers software
configuration for Inconsistencies.

CALIWT Checks calbration of the controllers
conligured analog Inputs and outputs.

TA Mabkmz All the displays and indicators will light and then display "TEST DONE".
If all these tests pass, the contoller will function in a norLAl manner
without any diagnostic messages.
If one or more of these tests fail, the controller will go to the Fail-safe
Manual Mode, and "FAILSAFE" will flash in the lower display.

TuW otng Refer to "STATUS TESTS" in Section 9- Troubleshooting to identi6y and
comrect the problem.

Conrinued on nm page
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5.2 How to Power Up The Controller, continued

O Ch�kd ts tdispas and Use the procedure in Table 5-2 to nm the display and key test.lays

Table 5-2 Procedure for Testing the Displays tid Keys

Press Reut

The controller will run a display Zest. All tne dsplays will
ight for 8 seconds, then the displays wil: look like this:

and hold In, Upper Dispsy
then [KFs I

E 
Lowem play

at tre same time TRY ALL

Yow 'il have 80 seconds to test the keys.

Press each key to see When the key is pressed, the lower display will
If It works Indicate the name of the key pressed.

Ket Pressed LCMrDIIP
FUNC FUNC(ýON
LOWR DISP LOWR DISP
MAN/AUTO AUTO MAN
AUTO TUNE AUTOTUNE
GSE'T UP SETUP

A INCEET_
V1 DECREMENT
RUN/HOLD RUN HOLD
ALM I ALARMI
-ALM 2 ALARM -2
REM SP REMOTESP
SPI/SP2 SPI SP2

A + VNCR, D R
FUNC :SE P FUNC SU
FUNC.A FUNCINCR

If no key is pressed for 20 seconds, the test will inme out and the contoller
will go into control mode.

If any test fails, go to "Contoller Failure Symptoms" in Section 9-
Troubleshooting.

KMy wr When a key is pressed and the prompt "KEY .RROR" appears in the lower
display, it will be for one of the following reasons:

"• parameter not available,
"" not in Set Up mode, press S key first.
- Key malfunction, do keyboard test.
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5.3 Enter a Security Code

Nmwuici The LOCKOUT feature in the UDC50(0 is used to inhibit changes (via
keyboard) of certain functions or pararneters by unauthorized personnel.
There axr different levels of LOCKOUT depending on the level of secruity
required. These levels are:

NONE
CALM
+CONF
+VIEW
MAX

See Section 4. Conflguration De•firdons for details.

SS tY CWO dnumbers The level of keyboard lockout may be changed in the Set Up mode.
However, knowledge of a security code number (I to 4095) may be
required to change from one level of lockout to another.
When a conrmoller leaves the factory, it has a security code of 0 which
permits changing from one lockout level to another without entering any
other code number.

Prou•me If you require the use of a security code, select a number from 0001 to 4095
and enter it when the lockout level is configured as "NONE".
Thereafter, that selected number must be used to change the lockout level
from something other than "NONE".

1 Ck Write the number on the Configuration Record Sheet in the

configuriaion secton to you will have a permanent record.

Use the procedure in Table 5-3 to entera securitycode.

Table 5-3 Procedure for Entering a Security Code

step _____ __ Action_

1 Until you me
EVE upowDO

2UN
2 U ppl you see

Law Dotey

3 to enter a four digit nunber in the upper display
(1 to4095) Q
This wig be your srouty code.

128 UDC5000 Universal Digital ComIoller Product Manual 9/94



5.4 Monitoring Your Controller

0Fmelt The indicators mid displays on the Operator Interface let you see what is
happening to your process and how the controller is responding.

Figure 5-1 is a view of the Operator interface. A description of the displays
and indicators is included.

When Two Loop or Cascade is configured, the left-most character shows
"1" or "2" to indicate the loop being displayed.

Figure 5-1 OpemrowrInterface

I U~~~c~,on -daplays tb* prooms variable
==kg=~o Md - cks;as parameter value or aeleaian

21 .enmbrr. ~ ~LmweDisplay -eighdiwmrars
r4Wjawds a vlue

Ell~ ~ OUT 12 s: conolre lay I or2 on - iucideates Loop I or 2
*MNmndcaves orontrolier mole (~nmuslor automatic)

OC adegmas c ellsiu being dopinyed ue0SP 2Sp 2nd set point
-enwse on orS 3rYWS d *apokinUýwwi " AUT c a Com r set point

SeTawl I1 top ALIT TN adgeshvietbigdpa

DOC" PN POint psin In each disphay, when no decimal place is configured, the right-most
chxwte is blank
When a single decimlal position has been configured and values greater than
1000 are displayed, the right-most character is blank but the decimal point
will be lit.

Corggmed on nwzpage
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5.4 Monitoring Your Contrcoler, Continued e
Bengra•h In addition to the displays and indicators described in Figure 5-1, the

Operatrr Inteface contains a bargrmph Containing 21 discrete bars used to
display Output, Deviation, or both depending on how it is configured.
OUTPUT Each bar represents 5%, with 0% ou-ut at the left, and

1000/% output at the right
The right hand arrow is always lightd.

DEVIATION The center bar represents zero deviati.'n.
For deviations where the Process Vari-ble (PV) is greater
than the Setpoint, bars to the right of center light.
When the PV is less than the sctpoint, bars to the left of
center light.
The arrow [< or >] indicates that the deviation is greater
than ±10%. Each bar represents 1% deviation, thus the
bargraph covers a range of -10% to +I( %.

DEVOUT The bargraph is configured to display output and/or
deviation depending on the lower display
"* When the value for setpoint or deviation ;s in the lowtr

display, the barhgph represents Output.
"• When the value for other parame=ter are :'i the lower

display, the bargraph represents deviatio'i.

Marditung Cebon DISPLAYS
POW"8 When monitoring Carbon Potential, the displays will indicate he following-

Upper Display indicates measured % Carbon (0-2.00%).
Lwr Diprj1ay shows the current setpoift.

LOWER DISPLAY KEY
Pushing the LOWR DISP key will enable viewing Input 1 - the probe
eImIpeatr-e in *C or *F as configured, or the Carbon Probe millivolt signal

(0-1250mv).
POTENTIAL SOOTING
If the furnace atmosphere based on carbon potential and temperature
exceeds the approximate Austentite boundary and enters the potential
sooting region, a "SOOTING" error message will be displayed for 3
seconds, every 10 seconds in the lower display.

Coranutd on nx wpige
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5.4 Monitoring Your Controller, continued

VWng ft operating Press the ILOWR DISP key to scroll through the operating pammeters
V k listed in Table 5-4. The lower display will show only those parauewm and

values that apply to your specific model and the way it was configured.

There is a 60 second time-out if the LOW•R key is not pressed.

The ILOWR DISP] key is also used to return to normal control mode from

the Setup mode.
Table 5-4 Lower Display Key Parameter Prompts

LOWER DISPLAY DmFNrmmO REVAAR
14OICA11ON

OUT2OC. OUTPUT Displays the output value*
When Position Proportional is installed and in automatic mode,
the display represents the motor position.
when the controller is configured for 3 Position Stop control
algorithm and no slidewire exists, kt repeserfs the estimated 3
Position Step Motor Position.

2OT1 X.X , OUrrPUT 2 Appears only 12 lop or Cascede is configurud

SP=OOC LOCAL SETPOINT 81 Alo current setpoint If usng SP Ramp or SP Programming

.SP .X LOCAL seo 82 Where RSP does not apply or for 2 loe apl oicftn•-o

RSPXO= REMOTE SETPOINTl Oplional - when available or setpoint 30"

1IUOOX INPUTjI For input oombination applications"'

2IN~IX PLUT2 For Inpt combination applications including Carbon Probe"

ZI)(CX ?.INPUT3 Optional - mutually exclusv with Position Proporlional moder"

¢G~P CX COO JUTER SETPOINT When SP is in overrido*

DEVx= DEVIATION Maximum negtve dlsp•ay is -99.9"

P10 SETX TNING PARAMETER SET i Selected set for single or prlmwy loop configuration ; X e I or 2"

I13D E? X TUNING PARAMETER SET 2 Selected set for single or esecondry eap configurmion where X
3 or4"

(RVIAAIM4 RAMP TIME Time remaining in the eetporit ramp In hours (HH) and minutesS. ..... (ON ); XX-t to 19-"o,,.

XX)SIHAU SOAK TIME Time remaining In the selpoint soak in hours (HH) and minuites
(MM); XX.,2 to 20"

FECYC X CYCLES REMAINING Number of cycles remaining In the seolpont program;
X=Oto99

RAM2X= SINGLE SETPOKT RAMP Time remaining In single setcint ramp in minutes
TIME

UAM SAMPLE NUMBER Current sample number during Autotune dais gethering"

1 PWXiOX PROCESS VARIABLE I Process variable I for 2 loop or cascade aplic.ations

2 PVMOCX PROCESS VARIABLE 2 Process variable 2 for 2 loop or cascade applications

POS MOTOR POSITON Theso Poslman Step Motor Positon *hen alidowire onneclesd.

* flu O0W " ims b e chmsof is Mmeal ma& =ly.

Mas valn. am be cbmgd wim Oh iluitaimotoLwe) ksys.

T lb.vab comm e chied
Conanued on mix page
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5.4 Monitoring Your Controller, Continued 0
n' grtcamw The UDC5000 performs background tests to verify data and memory
messages integrity. If theme is a malfunction, an error message will be displayed.

In the case of more than one simultaneous malfuncdons, only the one with
the highest priority will appear on the lower display.

A list of e=or messages is contained in Table 5-5.

If any of these error messages occur, refer to Section 9 - Troubleshooting
for information to correct the failure.

Table 5-5 Error Messages

Pram'q Dowtpilln

EE FAIL Unable to write to non-volatile memory

NV FAIL Unable to write RAM non-volile memory

FAILSAFE Failsafe

INPIFAIL Two consecutlwy failures of input I integration

INP2FA'L Two consecutive 'allures of Input 2 integration

INP3FAIL Two ',-onsecutive failures rf inpxut 3 iAegration

INP1 I-•G Input I oul-of.range

INP2 RNG Input 2 out-ol-range

INP3 RNG Input 3 out-of-range

SOOTING Percent Ca&bon falls above -SOOTING BOUNDARY-

BAIT LOW Battery Voltage Is be:3w 2.12SVdc

RH LO Calculated %RH Is below 0%

PV UMIT PV ±10% out-of-range
PV = INP1 + I`NPI Bias

Second input algorlthm selection (for example: Carfton
Potential) does not pernit Remote Switcting parameter
selection of PVIN2 or PVIN3.

RV UMIT Remote Variable out-of-range
Note: RV .( Input2 x Ratio) +Blas

SEG ERR Slart segmant of setpoint program Is • than the end
segment number.

CONF ERR -Low Illit greater than high imlt for PV. SP, Reset, or
output

- Conflict between the rcmote mode twitches and the
input algortihm selection

SW FAIL Position Proportioning Feedback Slidewlre failure
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5.5 Start Up Procedure

O Proosdm TMw St=m-up xprocedure is given in Table 5-6.
Table 5-6 Procedure for Starting Up the Con__ol_ _ _

Step opero on Press

I Select manual A until 'MAW indicator is ON.
mode The controller is in manual mode.

2 Adjust the A to adjust the output value and ensure
output or that the final control element is

NV functioning correctly.
Upps Dkwla

'+ shows the PV value

shows OUT and the
output value in %.

3 Tune the f Make sure the controller hu-S been
controller l configured properly and all the values

and selections have been recorded on
the Configuration Record Sheet.
To tune your controller manually. see
Appendix A.
Refer to Set Up group 'TUNING'to
ensure that the proper selections for
PROP BD or GAIN, RATE MIN, and
RSET MIN or RSET RPM have been
entered.
For 2 Loop or Cascade control, refer to
"T1UNING l2* for tuning parameters.
For controlivrs with ADAPTIVE TUNE or
AUTOTUNE, see the procedures in this
section.

4 Enter the local t W U DpxOmpay
setpoint I -- 'm shows the PV Value

Lw•

ý and the local
"setpoint value

A• To adjust the local setpoant to the value
or a which you want the process variable

V maintained.

The local setpoint cannot be changed if
the Setpolnt Ramp function Is enabled.
OH' or 'R appears In the upper diplay.

5 Select • until A indicator Is ON.
Automatic A The controller is in Automatic mode.
Mode The cornrollerwill automanttically adjust

the output to maintain the process
variable at setpoint, If the controller Is
property tuned.
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5.6 Operating Modes

Avlal m mo it The controller can operate in any of five basic modes:
".Manual
"• Autotatic with Local Serpoint
"• Automatic with Rerote Setpoint
"* Manual (Cascade)
"* Automatic (Cascade)

Manual and Autoomatic with Local set point aTe stndard feantus and
Automatic with Remote Setpoint is optional.

Mocde defintlion Table 5-7 lists the five riodes and their definitions.

Table 5-7 Opemting Mode Definitions

Operating Mode Dentn J
MANUAL When switched to manual mode, the controller holds

Its output at the last value used during automatic
operation and stops adjusting the output for channes
In setpoint or process variable.
Instead, you adjust the output by changing the value
shown in the lower display. See "Selecting Manual or
Automatic'in this subsection.

AUTOMATIC with In automatic local mode, the controller will operate
LOCAL SETPOINT from the local setlpint and automatically adjust the

output to maintain the setportr at the desired value.
In this mode you can adjust the setpolnt. See
Subsection 5. 7 - "Sepointsf.

AUTOMATIC with In automltic remote mode, the controller will operate
REMOTI: SETPOINT from the setpoirt measured at input 2.

Adjustmets are available to ratio this input and add a
constarn bias before it is appled to the control
equation. See Secion 3 -Cont•guration, Set up
group "Contro;.

_Not avalable in CASCADE.

MANUAL (CASCADE) In the manual cascade mode, both control loops are in
manual although the.'e Is only one output active. This
mode Is used to bring both loops Into a reasonable
operation area, at which point the unit is placed Into
the Automatic Cascade Mode.

AUTOMATIC In Automatic Cascade mode, there are two control
(CASCADE) loops, with one loop's output acting as the setpoint for

the second control loop. There is only one physical
outout in this mode.

Conaased oR eo page
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5.6 Operating Modes, continued

Whot hoppeWA when Table 5-8 explains what happens to the controller when you switch from
you Chlgn mode one mode to another.

Table 5-8 Changing Operming Modes

Mode rhangie Ducti1lofl

Manual to Automatic The local setpoint Is usually the value previously
Local Setpoint stored as the local selpolnt.

PV Tracking is a configurable feature which modifies
this. When it is selected, the local setpoint value tracks
the process variable value continuously while In
manual. LSP=PV at the moment you switch from
manual to automatic. LSP holds at this one value.

Manual or Auto Local to The Remote setpoird value with Ratio and Bias
Automalic Remote SP applied is used to calculate the oorlrol setpoint.

Auto Bias Is a configurable feature which modIfes this.
When It is selected, the transfer from automatic local to
automatic remote or from manual remote to auto
remote adjusts the Bias based on the local setpcrit
such that Bias a LSP - [IN2 x R1.

Automatic Remote SP It configured for Local Setpoint Tracking, when the
to Manual or Auto Local UDC transfers out of remote setpolnt, the last vakle of
Setpoint the control setpoint Is inserted into the o•al setpoint.

If LSP tracking is rot configured, the local setpolnt Wit
not be altered when the transfer Is made.

Conew(ud on ms page
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5.6 Operating Modes, Continued

WKWn MuW or An alternate action switch places the controller in Automatic or Manual
AJtoratW mode mode of operadon.

Switching between manual and automatic will be bumpless, except when
PD+MR algorithm is selected.

Table 5-9 includes procedures for selecting automatic or manual mode and
changing the output while in manual.

Table 5-9 Procedure for Selecting Automatic or Manual Mode

Step Operation Press Acon

1 Selecting f until *AUTO" indicator Is ON.
Automatico The Controller regulates its output to
Mode maintain the PV at the desired setpoint.

upw DOp*/

L�Z -'shows the PV value
Laww Disy

. -- shows SP and the
setpoint value

The deviation bargraph Indicates the PV
deviation from the setpoint.

The annundators will Indicate whichever
setpoint Is In use: 10SP Local Setpoint

2SP Secon Local Setpolnt
RSP Remote Setpoint
CSP Computer Setpoint

2 Selecting muntilOMAN* inr.dicor is ON.
Manual Mode The controller hokJs Its output at the lam

value used during automatic operation
and stops asusting the output Wor
changes In setpoint or process variable.

C 4-'shows the PV value
Low DGP

S,4-'•shows OUT and the
output value in (%).

The bargraph will Indicate Deviation or
Outpul whichever is configured.

Table 5-9 coninued on nexi page
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5.6 Operating Modes, Continued

e SIk~n VMnuin or

,tom#lt emode,
continued

Table 5-9 Procedure for Selecting Automatic or Manual Mode,
continued

S Operaton Pr- Action

3 Adjust the A to adjust the oto.t value wNWe in
Output In r manual mo'.
Manual Mode • upwl=Upr o

M u Mode_!...•- shows the PV value

-shows OUT and the
output value In %.

4 Return to The "AV indicator wig appear indicating

Automatic Automatic mode.
Mode

0
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5.7 Setpolnts

h~idJwd You can configure the following setpoints for the UDC5000 conr'oller.
* A single local setpoint
* 2 local setpoints toggled by the SPI/SP2 key.

* A thIrd local setpoint toggled by the [ =MSP key.

Sobdkvg the bIe Use dte procedure in Table 5- 10 to select a local ,-tpoint souce.

Table 5-10 Procedure for Selecting the Local Setpoint Sotrce

Step Opermion Prets Acto

I Enter Set Up E until the displays read:
modeu urea dt:•lr

rSOTUP

or
Uppe O•olay

T for Loop 2

2 ENlay Local n utlithe displays read:
SetpointDSource Setpoint source selections
selections I ONLY

THREE

3 Select the A to select the desired selpoint source In
desired source or the upper display.

4 Return to g The cortroflerwifl assume normal
control control.

Concnuedon otne page
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5.7 Setpoints, Continued

Changkig ll molnt Use the procedure in Table 5-11 to change either of the local sctpoint value.
1or2or3

Table 5-I1 Procedure for Changing the Local Setpoints

Step Operation Press Action

Select the L until you see

setpointS u• iay

[ The PV value

[ SP, 2SP, or 3SP and
the local selpoint value

2 Change the I A to change the local setpolnt to the value
value or at which you want the process

Smaintained.

SP, 2SP, or 3SP Indicator will light to
L match the lower display.

Connued on nt.page

0
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5.7 Setpoints, continued

SttcMlQ boen Use the procedure in Table 5-12 to switch between Local Seqx)int I and 2.
lkWm lpoint 1
mid 2

Table 5-12 Procedure for Switching Beteun Local Setpoint I and 2

Stop Operation Prom Action

I Select the to alternately switch between local
setpoint 1P21 setpolnt I and local setpolnt 2 (when

configured).
You willee:

Upp~er Oaipla

The PV value

[" SP and the loca
setpoint #1 value, or
2 SP and the local
WatpoiNt #2 value

2 Change the , to change the local setpolnt to the value
value or at which you want the process

V maintained. The display "blinks Nf you
attempt to enter setpoint values beyond
the high and low setpoint imits.
SP. 2SP. or 3SP Indicator will ight to
match the lower display.

1811947"1N I"KEY ERRO~ R wIl
appear In the lower dsplay I the 2nd
local selpoint Is not configured as a
selpoIn source or N you attempt to
change the setpohit while a setpolnt
ramp is enabled. Setpolrn ramp rate will
apply to changes between local SP and
ocal SP2, If enabled.

Cona•red on neu page
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5.7 Setpoints, Continued

9wichlng betwen Use the procedure in Table 5-13 to switch between Local Serpoint 3 and
Wiom seoInt 3 and Local Setpoint I or 2.
be ae~t sst Ior"2.

Table 5-13 Procedure for Switching Between Locil Serpoint 3 and
Local Setpoint I or 2

Step Operaion PrM Action

I Select the to alternately switch between local
setpoint setpolnt 3 and local setpolnt I or local

setpotnt 2 (when configured).

2 Change the A to change the local setpoint to the value
value of at which you want the process

maintained. The display "blinks" N you
attempt to enter set:oint values beyond
the high and low setpolt limits.

SP, 2SP, or3SP Indicator wil Ight to
match the lower display.

I ErMNT -KEY ERROR- will
appear In the lower display If 3 local
setpoints are not configured or remote
setpoint is not configured.

Selpownt Ramp Rate wil apply, it
enabld.

Coenrud on w page
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5.7 Setpoints, Continued

&', ,ctIng the v ae You can select what you want your remote setpoint to be for Ch loop:
W .3nt camUI• * None

"* Remote setpoint using input 2 toggled by the RIMSP key

"• Remote setpoint using input 3 toggled by the R key

Use the procedure in Table 5-14 to select the remote setpoint source.

Table 5-14 Proedure for Selectng the Remote Setpoint Source

Step Operation Press Action

I Select Set Up f7 Urnil you see:
Group L Upw D=*

or
Uppe DINp*a

SET UP

Lower 0P
rý'TRoLR for Loop 2

2 Select the Until you see:
Setpoint The Remote Se.point

Source Prompt Sourc Selection
[•on~n • 1n. not used

In 2f - Input 2 as RSP
in l-input3asRSP

3 Change A oV to change te remote Wapoint soure.selection ATTeEI TON You cannot change ,tie
Remote Selpoint Value using these
keys.

4 Return to This win return the controller to normalnormal• operation.

S_ operation

Cond•'ed on wa page
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5.7 Setpoints, Continued

Swichlng between You can switch between Local and Remote setpoints. Use the procedure in

SMid rmote Table 5-15 to switch between setp.ints.ulpolnts

Table 5-15 Procedure for Switching Between Local and Remote
Setpoints

Step Operation Press Action

1 Select Local f Until you see:
setpoint S Uppe DgI~ay

[ The PV value

Lower Display

S. SP,or 2SP and the
local setpoint value

2 Change the. Aor The REMOTE setpoint cannot be
Local setpoint charged at the keyboard.
value

3 Select Remote F You will see:
setpoint aL- Display

again [ The PV value

L Dm play
RSP and the remote
setpoint value

Conda•ed on ned page
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5.7 Setpolnts, Continued

SuooW selweon Table 5-16 shows what the displays show for each type of setpoin. 0
Table 5-16 Sepoint Selection Indication

Using Lo UsUn Remote Using 2nd Usng 3rd
Se"olnt Setpolnt L, ocL
_____ I _____ Se"oin Stpolnt

Upper PV PV PV PV

Lower SP and the RSP and 2SP and the 3SP and the
iplay Local Remote 2nd Local 3rd Local

Setpolnt Setooln Value Setpoint Setpoint
Source Value Value
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5.8 Alarm Setpoints

O 11kitr-d lon An alarm consists of a relay contact and an operator interface indication.
When an alarm is in effect, the alarm relay may or may not be energized
depending on the configuration of the alarm relay c! i thel
"Configuration Set Up group, Function prompt "ALM ACTN".
The relay contacts can be confgured for normally open (NO)-energized uT
normlly closed (NC) de-energized by jumper selection. See Section 2 -
Inmtll•aon for alarm relay contact information.
There are four alarm setpoints, two for each alarm.
The type and state (OHigh or Low) is selected during configuration. See
Section 3 - Copeguration for details.

Promduro for The procedure for displaying and changing the alarm setpoints is listed in
*pblafy th akam Table 5-17.astpolff

Table 5-17 Procedure for Displaying or Changing the ALarm Serpoints

1 Access the to succeasively display the alarm
Alarm Setpolnt F setpoints and their values. Their order of
Values appear Is shown below.o€ R~m t~my=

0 M s Tne Wjarm setointE LWNWu0"Y value
SFor ALM 1Key

AIS1 VAL = (tf i. upow i *)
A1 82 VAL a= (Awam 1, WO~Man 2 value)

For [ALM 2! Key
A2S1 VAL a (wm 2. sepow i vw.,
A282 VAL. (heri 2. SuP01n 2 vate)

AorV to change any alarm setpelnt value you
s-led In the upper display.

2 Access the : Until you "a. one of the following
Alarm Type or .' proms In the lower display.
State For (ALM 1) key

or AISI TYPE . (Alam• 1. Setimt i type)E]AIS2 TYPE a (Alarm 1. Set"oWi 2 type)
AISI H L-a (Alarm 1, Setpoint 1 state)
AtS2 H L - (Alarm 1. Setpoint 2 stae)
For [ALM 2) Key
A2S1 VAL w (Alarm 2. Selpoint I value)
A2S2 VA. - (Alarm 2, Setpoint ? value)
AIS1 H L w (Alarm 1, Setpoint I state)
A1S2 H L a[Alarm 1. Setplnt 2 state)
Use 1•6vV to change selection.

3 Return to
normal
operation
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5.9 Single Setpoint Ramp

Conflgurng the You can configure a single serpcint ramp to occur between the current local )
01opnt ramp sepoim and a final local setpoin over a time intval offrom 1 to 255

minutes. You can RUN or HOLD :he ramp at any time.

Pnodurv
Table 5-18 lists the procedure for configuring the Setpoint Ramp
parameters. For SP Program, see Section 6.

Table 5-18 Procedure for Configuring a Setpoint Ramp

Step Operation Fress Action

I Select Until you see:
SP RAMP UPs Onrby
Set Up GUP-

2 Select the Unfil you sea:
Setpoint Ramp pU NOW
function R 1N,+, En" .l,=,tr=

LavuW OWpy Enaibi2 -8P bMpfor Loop2

SPRAMP Enable12 -W A wlP forL,.ms Ilanda 2

3 Enable A to enable the setpoint ramp function.
Setpolnt Ramp Choese the Loop(s) on which you want

the ramp to operate.
NOTE: You cannot change the current
local setpoird l the selpoint ramp
function Is enabld

4 Set the Ramp Z Until you se:
"timL.e ramp time

In rninutss

"TWME MIN
to change Me upper display valve to the
or num r of mtres in which you want the
final se"Ipn to be reached.

V Set1ng Rare 0to 255 rfnutes
NOTE: Enwertng V0 wil imply an
Invmediate slop change to the final SP.

5 Set the Final UPrW osmy
Setpoint value • .... The Final

Selpoint value

FINALSP

6 A to change the upper display valJe to the
or desired final setpoint value.

V_ Setting Range -a within the setpolnt llrmts 0
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5.9 Single Setpoint Ramp, Continued

RmFnning the tpolnt Running a Serpoint Ramp includes starting, holding, viewing the ramp

MM tin, ending the ramp and disabling it.

Prcedure Table 5-19 lists the procedure for running the Seqpoint Ramp.

Table 5-19 Procedure for Running a Scpoint Ramp

Step Operution Press Action
1 Put the until 'AUT"C indicator is ON and you will

controller intoi see:
Automatic L IDu4O*.
mode 4. H and the PV value

M 0 SP and the present
setpoirt value

2 Set Start SP A until ths start setpcint value you desire is
or indicated in the lower display:
V upp rNO*

-+- H and the PV value
Lovw Disy
E - SP and the start

selpoint value

3 Start the Ramp R you will see:
HO4LD1 *JPWNOiPWY

[ • R and the PV value
LLWr Oi.

4 SP and a changng
$etpolnt value

NOTE: The value hi the lower display will
be increasi ng or decreasing toward the
final setpolrtt value.

The PV value in the upper display will
also change.

4 Hold/Run the f To hold the ramp at the current setpoint
Ramp value.

Press again to continue run.

A KEY ERROR* prompt wil appear H
RUN/Hs OLD] key is pressed wtile

_ _SP RAMP* Is disabled.

View the rLOWI Untl you see:remaining ramp DE P UppDisplatime :!pJ- R orH and

Low kOy the PV value

RAMP W)OM
(Time remaining)

Table 5.19 connuwed on next page
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5.9 Single Setpoint Ramp, Continued

Table 5-19 Procedure for Running a Scrpoint Ramp, continued
Step Operation Pra ActUon

6 Change A to change the 'HELD' setpoint If the
setpoint during or ramp is on "HOLD'.
HOLD mode V However, the ramp time remaining Is not

changed. Therefore, when returning to
RUN mode, the setpont wig ramp ,t the
same rale as previcus to Local setpoint
changes and will slop if the Final setpolnt
is reached before time expires.

If the time expires before the final
setpoint is reached, It will jump to the
final setpoint.

6 End the Ramp When the final setpoint is reached, the
•R" changes to "H" in the Lpper display
and the controller operates at the new
setpoint.

ATTENTIONJ Anytne the local
setpoint is different from 1he final
seipoint value and the RI IN/HOLD key
is pressed - the rarmp will it again.

7 Dtrable the Until you see:
selp'int ramp u uprn Opily
function SETUP

LaW& Oisp

L You will see:
. Enile -O•P IEpn *e 2p 

1
Lmw nia~y Fable 2 -810 Rmlpfor Loop

EnWROM 1E4•12 -40reFn wmt
S~Loops I andl 2

A Until you see:

DISABL

LSPRAMP

8 Return to
norma
operating
mode
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5.10 Using Two Set of Tuning Constants

O hIm uclon You can use two set of tuning constants for single output types and 2 Loop
or Cascade control and choose the way they are to be switched. (Does not
apply for Duplex Control).
The sets can be:

"* Keybu'ard selected
* Autowmancalv s-mitched when a predeter••ed Process Variable value

is reached.
"* Automatically switched when a predetermined Setpoint value is

reached.
T•e follo•ing procedures show you how to:

SSelect two sets
"• Set the switch-over value
"* Set tuning constant value for each set
"* Switch between two sets via the keyboard (without autoradbc switch-

over)

tIwo SS The proctiure in Table 5-20 te-us you how to select two sets of =ring
constants.

Table 5-20 Procedure for Selecting Two Set of Tuning Constants

Step Opewk, n A Action

1 Select Cornrol U ntl you : For Loop 2
Set Up giop UMW DW*We Upc.W Och~y

,E, UP n i f E L

womL or o!fli

2 Select Unrl you see:
PID SETS UpNC COmpdmy
function L Avallable wltclons

are Isled below
L 0'•'T.-I

I ONLY. - set of oornmtana
2 KEYBD - 2 5ets, keyboard seloJpmbe
2 PVSW - 2 sets, auto swttc. at PV vakie
2 SPSW - 2 sets, auto switch at SP va:ue

0or'Y to el0rthe typ "of PID SET in the
upper display.

Condnimtd op " /•ast

9/94 UDCS000 Unrversal Digital Controller :'imcnuc Manual 149



5.10 Using Two Set of Tuning Constants, cotinu

saomftc-omvalvu If you select 2 PVSW or 2 SPSW, you must set a value at which the sets 6
will switch over.
The proccdure in Table 5-21 shows you how to set this value.

Table 5-21 Procedure for Serring Switchover Values

Step Opeation Pros" Action

I Select Untirl you see:
Switchover Upper D•aY
value tunction F I The swftchover

,, -&. ,

A o ' to select the swtct,-over value In the
upper csplay.

Set Tuning eoomwt There are specific tuning constants that must be set for each set. The
vs for ah mt procedure in Table 5-22 shows you how to access these constants and

change their values.

Table 5-22 Procedure for Setting Tuning Constant Values

Stop Operatmon Prim Action

I Select Tuning I 1 Until you see:
Set Up Group upe D*Y

Seloct the lo sossgv*) display the fol:ovng

tuning constants:

oonslltnts UmUpr D,#ply
IThe turwng constant
value

Lower Dmoay

PROP 302 or GAN7RATE,
PSETIP"O 9102 or (2AIN2-
RATE 2-RSlET"Z-

W I arri' 93
PROP 314 or "IAN4'-
RATE 4"

A et •' To change the value of any of the abve
hstea pronvils in the lower dispLty.

'PID!iETi - will be used whe PV of SP Wh~vsr is salsod, Is Wtj= than the,lw1Che0VO Value.
"PIOSET2 - will be used when PV or SP, wNChuver is MWCIed, Is IM than the

gwitchoveO. r____ __, Iv
Con1u0d on D0U.u patl



5.10 Using Two Set of Tuning Constants, continued

0w*M between two This procedure is operational only if 2 P11D SETS was configumed at
w via f keybo "CONTROL" set up group.

cT.ovr)he procedure in Table 5-23 shows you how to switch from one set to

another.

Table 5-23 Procedure for switching PMD SETS from the Keyboard

Stop Opea,,on Prsm Aon

I Access the PID Untl you see:set display i uper PYt! • The PV value

Lo Dislay
PIdETX X=l or2

A to change PID SET I to P!D SET 2 or
or via versa.

V You can Autotune both sets on either
loop. See Subsection 5.17

0
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5.11 2 Loops of Control Overview

WOIJnlan The UDC5000 can operate using Two Independent Loops of control or

Internal Cascade control.

TWO INDEPENDENT LOOPS - See Functional Overview Block Diagrams
for Loop 1(Figure 5-1) and Loop 2 (Figure 5-2) and Table 5-24 for
selections based on these dia.-ars.
The following rules apply for Two indcpendent loops:
"* Ciurot Output on Loop 2 rrqaires Auxiliary output.
"* Loop 2 Relay Output is always dedicated to relay 2.
"* Loop 2 Current Duplex output is limited to Auxiliary curput signal only.
"* No Position Proportional or Relay Duplex Outputs on Loop 2.
"* No ON/OFF or 3 Position Step algorithm in Loop 2.

INTERNAL CASCADE CON.TROL - uses Loop 2 as the primzry loop
with the output of loop 2 being the remote setpoint of Loop 1.
See Functional Overview Block Diagrams (Figure 5-3) and Table 5-24 for
selections based on these diagrams.
The following rules apply for Internal Cascade control:
" Loop 2 must be the pimary loop
"* Loop I must be the secondary (internal or slave) loop because all output
forms, exist on Loop 1
- Loop 1 remote selpoint is fixed as Lop 2 output.

S t Refer to Figures 5-1. 5-2, and 5-3 Block Diagrams and Table 5-24 for
selections based on these diagrams.

Table 5-24 Selections

ILOCP INPUJTI INlPUJT2 INPUT3 IN4PUT 2 INPUT 3
_ALGORITHI ALGO'I"hM

Process Variable Yes Remote Remote HI/LO Selei,. -I/LO Select
Switching Switching Summing or
between between Carbon Poten Sumrning

Inputs 1and2 Inputs1and 3 RelHunidtty whl Input I
Mull/Dtv

with Input I
LOOP I Remote Setpolnt No Yes Yes No No

Feedforward No See Input 2 See Input 3 Feed Feed
.Algo..thm Algothm forward I forward

LOOP 2 Process Variable Yes Via Via No No
via Configuration Configuration

configuration or or
Remote Remote
Switch 2 Switch 2

Remote Setpoint No I Yes Yes No No
Feedforward No See Input 2 See Input 3 Feed Feed

Algorithm .Ainttm forward 2 forward 2

Con2inued on d pagleu
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5.11 2 Loops of Control Overview, Continuedi

Q ~~Singl. Loop Cosrdmiler Figure 5-2 is is a Block Diagram of at Single Loop Contmofer - Loop #I.

Fig=r 5-2 Functional Overvew Block Diag=a of a Single Locp Cmonuoller - Loop #1

ANALOG INPUT 2 ANALOG INPUT 1 ANALOG INPUT 3
(OPTIONAL) (OPTIONAL)

R.ATIOAMD MAS BIAS bvt Iof 2or RATIO AND BIAS
rlnputl*0r

------------- I

4PT 2ALGORITHM------- I PUT3 ALGORITMM
INPUIT COMBINATIONS -- IPUYT COMBINATIONS

(MATh, CAP"130i IN..ETC.) (HWS ELECT OR SUMMER.)

INPUT 2ALGOmrrH /TNPT
FEEDFORWARD F FEEOFORWAR

I PIO CONTROL ALGORITHMS (LOOP #1)

- EEDFORWARD -----
SUMMER

IFEDIFORWARD

I II

*SP~------------------------------

-------------------------.. OUTPUTI TO FlilI Cont"I 114~ment

Cordnued on newpage*
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5.11 2 Loops of Control Overview, Continued 0
Loop 2 Fgure 5-3 is is a Block Diagnm of a Loop 2 of a 2 Loop conroller..

Figure 5-3 Fun ctonal Overview Block Diagram of Loop 2 of a 2 Lp Controler

ANALOG INPUT 2 ANALOG INPUT I ANALOGINPUT 3
(OP7iONAL) (OPTIONAL)ANLGINPUT 2

RATIO AND IAS IRATIO AND BLAS

PV..lnout 1. 2. or 3
via CoVuruon or

Rono-evn Asmow Se~own?

----- ---- ---

I0 .. .. ..

N ONTROL ALGORITHMSL(LOOP 82)

SOURCE .- 4 FEEDFORWARD .......

OUTPUT .SUMMER
WrrmotrrIn Automatic Only

FEDOWARD I
/----- ----------------------/

I Ipj

Io SlnI

I iInput 2

O UT-PUT To Loopi ICSSonbo E3nt on2f d Lontop l

Confinued on next page
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5.11 2 Loops of Control Overview, Conlinued

0 ft C93Iade Figure 5-4 is is a Block Diagram of Internal Cascade for a 2 Loop
controller.

Figure 54 Functiona! Ove-view Block Diagram of Interal Cascade of a 2 Loop Controller

PRIMARY LOOP SECONDARY LOOP

PV SOURCE PY SOURCE
In Loop 2 S" UsioP I

Slee Diqvum Block Olegrelm

SSOURCE SETPOIN

go .La 02 PID LOOP 82 r • SOURCE pIDLOOP#1

* Loo #2 mst b the dmaryloop
Loop 1 Rl Semotent 

. ... 
i

OUU-

Contne rnn•pg

I9TERNAL CASCADE RUDES
"• Loop 02 must be the primary boop.
"• Loop #1 must be the secndarya (internal or slave) loop bec~ause all output formts exist on Loop: i.

" Loo #1 Remote Setpoint Is fixed as loop 2 outp:ut.

Contined on rew page
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5.11 2 Loops of Control Overview, Continued

Ovetn e tml The UDC5000 allows you to select high or low output override. Refer to
Section 3 - Configuraton to select High or Low.

The following rules apply for high/low override:
- Only one physical output is required when override is enabled. It is the
output from Loop I because Loop 2's internal output is routed through the
selector.
"* Loop 2 output can also be available at all times if desired.
"* The wiselected output will never change by more than 5% from the
selected output (No Windup).
Figure 5-5 is a block diagram of the HI/LO Override Selector.

Figure 5-5 HLo Overide Selector

v I H0 O i ES
1-----C$Q U -werav D © e P",c Manual4LOOP 1 OVERRIDE

PV _I SELECTOR]

LOOP 2 IrDEORZO
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5.12 Configure 2 Loop of Control

O S�~Be 2 ebopalgoon The pocedure in Table 5.25 shows you how select the 2 loop algorithmd

Table 5-25 Procedure for Selecting 2 Loop Algorithn

Step Opermtion Press Action

1 Select Until you see:
Algornim SetJ Upper Diieay

up Group a LP
LOW Dispiay
ALGORTW ]

2 Select the PID f to successively display the following
Loops constants:

Upper DispIay

-Et- I LOOP
2LOO0PS

Lo•v ODWy CASCADE

& To select 2 Loops or Cascade.
or

Select the o•uWt See SubsectionS.1) for rules and regulations then follow the procedure in

elgo•tt for ch lop Table 5-26.

Table 5-26 Procedure for Selecting Output Algorithm for each Loop

step OermIon Pre Action
I Select Output SE UnIl you See:

Algodthm Set UP oDisplay
Up Group S UP

2 Select Loop 1 • to successively display the loflowing
Algorithms constants:

Upper DiOpyE4ý- TIMECURRNT
Loe DiglY POSITM1wrplay TO
I OLUALG ] CUR

CUR TI
TI CUR

A To seleci Loop 1 algorithm.
or

Table 5.5 comniued on wet page
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5.12 Configure 2 Loop of Control, Continued

S*Wl~ the OUtlxt

Continuedl Table 5-26 Procedure for Selecting Output Algorithbi, continued

Stop Opeirtion Press Action

3 Select Loop 2 Until you see:a lg o rth is• f UU ~p p er D inp ay N N
="TIME

Loer Display CURRNT
CUR D

oUTz .G ICURTI
In CUR

A To select Loop 2 algorithm.
or
V

See control The procedure in Table 5-27 shows you how select the 2 loop algorithm.
plametAt oar aec
loop

Table 5-27 Procedure for Selecting Contol Parameters

Step Operation PMi

I Select Control f Until you see:
Set Up Group Upper Dis•lay Upper DisolmyL,"up LO I SET UP

Lawr 04oby Lm Display

Loop 2

2 Refer to Subsection 5.11 for rules and
restrictions
andto
Section 3- Configuration to select the
incldual parameters.

Contindon ne page
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5.12 Configure 2 Loop of Control, Continued

O Setuning The procedure in Table 5-28 shows you how :elect the Tuning Parameters.
pumwst foreso
gmup

Table 5-28 Procedure for Selecting Tuning Pkrameters

Step Operation Prs Action

I Select Tuning f Until you see:
Set Up Group L. Uppr Diray upper isply

SETUP SETUP•OP D

Lawer Olampy Lowr Display

TUNING or For
Loop 2

PID seW I and 2 (TUNING) are for LrOP I
"and single loop applications.

PID set 3 and 4 ('rNING2) are for Loop 2
in two loop and cascade control
applications.

2 Select Tuning to successively display the following
constants LF7tC 1  constants:

The Tuning Consat Value

Lower 0playE~ TUNING CONSTANTS for
-AM Loop

POP BAND r GAINRIATE (WIN)RESET (MIN OR RPM)

CYCLE
PROP BAND or GAWINMATr2 (1111
REV-2 Imm N OR PM

OR
TUWM CONSTANTS hor

LOOP 2

PO BANN er GAIN3
RATIO (MIN)
RnlETs (MNI OR RP11M)
CYCLE3
PROP BAND4 or GAIN4
RATE4 (MIN)
RESET4 (ON OR RPM)
CYCLE4

Refer to Section 3. Configuration for
detailed Information.
You can Autotune both sets on either
loop. Refer to Subsection 5.17.

Use the [N key to switch between
loops.

or To change the values.
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5.13 Monitor 2 Loops of Control

IiWiodnIn Monitoring two individual loops of control or Internal Cascade is the same
as a single loop except that OUL Indicator I and 2 become Loop I and
Loop 7 indicators when more than one control loop is enabled.

LaxpdIlaay Display of Loop 1 or Loop 2 (if configured) is done by toggling the FUNC

key.

VWing ago lps Reganrless of which loop is being displayed "I" or "2", the process
variable of the non-displayed loop can be shown in the lower display by
repeated presses of the JLOWR DISP] key until "IPVXXXX' or
"2PVXXX,' is displayed.

"Macad When Internal Cascade has been configured, an "T" will appear on the left
inksoo side of the upper display as long as Loop I is operairig in the rmote

sepoint mode (for example: RSP is displayed)
If Local setpoint I and 2 is being used, the "I" will disappear until the
remote setpoint REM SP key is pushed to switch from local sctpoin: to
remote seqpOiDL

Switching between automatic and manual modes on either loop will not
affect the Internal Cascade indication.
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5.14 Operate 2 Loops of Control

0 Loop opmru Operation of two individual loops of control is identical to operating a single
loop of control except that TUNIN G 2 group applies to Loop 2 only and
two PID sets, 3 and 4, are available. TUNING group applies to Loop I
with PID sets I and 2 applicable.

CPerWW modes and The rules for Auto/Manual modes and changing setpoint sources are the
atnt .o0irf same as single loop operation.

KmAxcd oremlon Note that the ioop being displayed is the only loop affected by normal
keyboard operation. However, either loop can be reconfigured when in the
Set Up mode regardless of which is being di.Tplayed during normal
operation.

ftnokne Each loop can be Autotuned, but they must be tuned separately (one at a
time). Configure the loop to be enabled and the type of Autotune (automatic
or manual step) then follow the normal rules for Autotune.

Adaptive aW Two independent loops or cascaded loops can be Adaptive tuned at the
same time, if configured.

C ,setolnt Rp or Either loop or both loops can be configured for a single sutpoint ramp
Smpoint piogrartmilng operation or setpoint programming by enabling the desired loop or loops

(see Section 3 - Configuration).
An "H" or "R" will appear when applicable, depending upon which loop is
being displayed.
The RUN/HOLD operation is shown in Table 5-19 "Running a Single
Sepoint Ramp".

WRMk pa (moe Digital Input Switch 2 is dedicated to Loop 2 and Digital Input Switch I is
mow atwft) dedicated to Loop I when two loops or Cascade conruol is configured.

Outn oveiM HIMLo Output Override allows you to select the higher of Output I and Output 2
$alst (HI Select) or the lower of Output I and Output 2 (Lo Select) to appear at

Output I terminals to drive the final contrl element.
Refer to Subsection 5.11 or Override rules and block diagram.
Ovenride prompts appear under Set Up group "ALGORTHM 1" and function
prompt "OUT OVRD".

Wmulw ca. orde w Internal cascade is a function of 2 Loops of control where Loop 2 is the
primary loop and the output of Loop 2 is the remote setpoint of Loopl.
Reer to Figure 5-4 block diagram.

9/94 UOCS000 Universal Digital Controller Product Manual 161



5.15 Digital Input Option (Remote Switching)

karoduction The Digital Input option detects the state of external conzacts for either of 0
two inputs. On contact closure, the conroller will rspond according to
how each switching input is configured.
If the contoller is configured for either Two Loop or Cascade controL then
switch #1 operates only on Loop I and switch #2 operates only on Loop 2.
Make your selection under Set Up group "OPTION", function group
prompt "REM SWI" or "REM SW2". Ste Section 3 - Configuration.

Action an losure Table 5-29 lists the configuration prompt selections, the "Action on
Closure", and the display indication for each selection available.

I AMTEMON This feature acts as a toggle. If closing contact causes actiun

noted in Table 5-29; reopening contact causes a switch back to the original
state or mode.

Table 5-29 Digital Input Option Action on Centact Closure
REMSW1 or Display lndicaticn Action on contact c "W

REM SW2 r tors

To MAN OMAN' blinks Puts the controller into manual mode

To SPI OSP" Winks Switches out of remote setpoint and selects the
locai setpoint.

To SP2 '2 SP' blinks Switches out of first local setpoint and selects
the second Ioca! selpoint.

To DFI None Selects direct xontroller action.

ToHOLD 'W binks Suspends setpolnt ranp or setpolnt program.

ToPID2 PID SET2 in lower display Selects PID2 (tranfer ff using PID SET 1)

Py IN2 I N bIinkdng Selects the PV to equal Iput 2.
(not available for 2Loop, Cascade control, or
Carbon Potential O.Q~put)

PV IN3 "III IN blnking Selects the PV to equal Input 3

To RUN OR* Indicator blinks Starts a stopped SP RawV or SP Program.

To BEGN "R" blinks If in RUN Resets the SP Program to the setpoint at the
"H blinks If in HOLD beginning of the program without any change in

mode or program zstas.

Kf w operation If a pardcular mode or pararmeter is stelcted by the contact closure, using
the keyboard to select the same parameter will ensure that the selected moxde
will be maintained after the remote digital switch is =-opened. The. display
will blink when the key is pre-ssed; no other indication is made.

0
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5.16 Adaptive Tune(Accutune"m)

OfIn llc o Adaptive Tune will continually adjust the Gain or Proportional Band (P),
Rate (I), and Reset TLne (D) tuning constants in response to setpoint
changes and/or Process Variable disturbances.
Adaptive Tune handles all Local, Remote, and Computer Setpoint changes.

Howl wIoks Adaptive Tune uses a combination of frequency response analysis, tine
domain analysis, and the rule based expert system techniques to identify the
two most dominant process lags plus any dead time.

It then automatically readjusts the PID parameters as necessary. It does this
while conrolling to setpoint in automatic (closed loop) control mode.

These calculated PHD values can be changed. if desired, by disabling
Adaptive Tune and entering different values.

Tuning can be aborted by pushing key to return to manual
mode.

St• Mlt ch.ng* During start-up, or whenever the sezpoint changes, Adaptive Tune employs
time domain analysis to tune the process at any desired setpoint without any
prior initialization or process knowledge.

O . wt vabbl During Process V;ui2.ble (PV) disturbances which result from non-
Si ilinearities, process dynamics, load changes or other operating conditions.

Adaptive Tune uses fiequency response analysis techniques to continually
respon to PV disturbances as small as 0.3%.

ksnd NOisguon The following is a list of rules and regulations for Adaptive Tune.
Adaptive Tune:

"* can tane on all Local, Remote or Computer setpoints
"* will work only for algorithms PID-A or PID-B selections

"* ;s done in automatic mode
"* can operate during setpoint ramp or setpoibt Frogramming
"* can be monitored or reconfigured over Honeywell's communication

network

"* can be disabled via Remote Switching Inputs
"• can =une two independent loops or cascaded loops at the same time
"• does not bump the output during operation

"* carnot be used with 3 position step

"* When a setpoint Adaptive Tune is in progress, a large 'T' appears in
the upper display. During this time, no changes to the configuration
parameters, iinicluding the setpoint, am permitted.

Conuinud on ni page
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5.16 Adaptive Tune (Accutune ), Con.inued

Ongurolon Before stzrng Adaptive Tune you must 0

"* enable the Adaptive Tune featuwr
"* select whether you want to adaptve tune on ir•m nlyor ,h

setpoint and PV ch,1nr:.
"* set the min•ium value of setpoirn change in % of %pan that will result in

re-tuning.

PTocoJre Use the pricure in Table 5.30 to configure them ntems.

Table 5-30 Procedure for Configuring Adaptive Tune Panxmeters

Step Operation Pro= Action

I Select Until you see:
Autotune Set upo DDWI-y

LipGro upSELI

2 Select I1 you will see either:
Adaptive Tune uptw DuoY

[ 01ADAPT - Adaptive Tunirg
or
A TUNE - Autoiune

A until ADAPT appears in the upper
or display.V

3 Select the type You will see:
of Adaptive F e Upwo Dslay
Tune for '-' DISABLE,
Loop I L~ os SPONLY

DISABLE - Adaptive Tune disabled
SP ONLY - Adapltve Tune wil ocaur on

se$pW It anges only
SP . PV - Adaptive Tune w*l: occur on
Setpoint changes and also when there is
a Process Vanable disturbance of
greater than 0.3% of span.

A until the desired selection appears in the
or upper display.

Table !-30 co•iuid on nez page
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5.16 Adaptive Tune (Accutune•), Ccontnued

C
Cofgimlon,

Table 5-30 Procedure for Configuring Adaptive Tune Parameters,
continued

Step Operation Press Action

4 Erter the r' until you see
setpoinlt uFer Dpw wy
change value E -' Range:
Ior Loop I L.wD Nw ±G"5 tO 15%

SPCH4of OPVS Span

This is the rinnimum setpoint change
value on which re-luning will occur.

Example:
If the range Is 0 to 2000, and 5% Is
configured here, re-tuning will occur if
the setpolnt change is 100 or larger.

Ad oV until the detlred range appears In the
upper display.

5 Verifyor O You wil see:
change the Uppr outpaiy
proCess bin I • Range:
value forLoop I

The Proces Gain Vaku Is em&*y a
READ only value. It should only be
changed If the controler falls to Identify
the procesa, In this case, set the value to
the algebralc value of PV In percern,
dvided by ouWu in percent, as
asplayed while In manual mode.

o2 g L w until the desired range appears in the
upp~er €ljt;p:ay.

0 Loo 2 Is configured:
The procedure is the sarne asl .Vied for Loop I except the prompts will be:

ADAPT 2
SPCHANGE2
KPG2

Condwdon ne• ice

0
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5.16 Adaptive Tune (Accutunem), Continued

SWtW morn At star-up, SP ADAPT tuning is used The procedure for stan-up is lsted
in Table 5-31.

Table 5-31 Procedur for Using Adaptive Tune at Start-up

Step Operation Press Action

I Put the Until te MAN indicator Is ON.
controller into You will see:
manual mode Uppw' DNuo

*+ O the PV value

Ak to adjust the output value In the lower
o dsplay, so that the PV Ems out at least

10% of PV range and much lower than
the normal setpolnt setting.

2 Let PV stabilize Allow the PV to stabilze (stop changing).
Dependlng on the response time of the
process, you may have to walt a while for
the PV value to le out. Watch the
displays for a stable conditon.

3 Adjust the Until you see:

sempoln Up*rO+4 the PV value

A to adus the, @W f vlue In the loe
or display to the desired setpoint at wmcn

you plan to operate after Adaptive Tune
_ _is completed.

4 Start SP The oonoler wll swlc totorautltc
ADAPT tuning mode and the p=ces wil Mal to move

toward the selpoint and will ine out with
the proper tuning constants.
A large or appears on the 1e11 &de of the
upper dsplay to Indicate that (SP
ADAPT) Adaplve tune is in progress.
You will see:

I TX X *-- t PV value

Sthe sotpoint value
If you swttch to automatic [MAN/AUTO
key) Instead of pressing the
[AUTOTUNE] key, "PV ADAPT" will
occur (if the PV Is diftererd than the
setpolnt) but It will take longer than SP
ADAPT especially Hf the process Is sbow.

Table 5-31 cowitud on new page
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5.16 Adaptive Tune (Accutunerm), contnued

SP ADAPT SP ADAPT will occur whenever the controller is in automatic mode and a
(AfterSwil-t ) setpoint change occurs which is greater than the previously configum.d

minimum setpoint change value.
The controller will delay using any setpoint changes for 30 seconds to
enable it to calculate whether to "SP ADAPT"' or not. But. if the controller
is toggled between LSPI aid LSP2 or if any other key (such as
LOWRiVISP) is pressed, the serpoint change is immediate.
A Iage is displayed in the upper display whenever SP ADAPT mode is
in progress. During this time, no changes to the configuration paxAunMeM,
including the setpoint, ame permitted.

PV Adapt PV ADAPT will occur whenever a PV disturbance of 0.3% span or larger
occurs. It will take I and 112 process cycles around the setpoint before any
process recognition can occur.
A urwlLT is displayed in the upper display whenever PV ADAPT mode is
in progress. During this time, changes to the cor¢figurtion parmeters are
permitted. However, this may cause the PV adapt process to abort.

Abot(QActap• v If it is recessary to stop orabort the tuning, press the Man/Auto key toTuning return to Manual mode. This will cause an immediate abort of tuning.

Also, Adaptive Tune can be temporarily disabled by properly configuring a
digital input.

Comnued on w pae
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5.16 Adaptive Tune (Accutunem), Continued 0
RFi.Tuning The controller will evaluate current tuning as SP and PNv .,a-ges occur.

When re-tuning is required, the controller operates in auto, .'c mode
controlling to new "intermediate" tuning constants until PV .nes out within
approximately 0.2% span of SP.
At that point, the 'T" disappears and tuFinal" tuing values are entered and
used until re-tuning occurs again. The controller never goes into manual and
does not bump the output to evaluate tuimng requirements.

Note that if re-tuning was not required, no changes will be made; but, the
"Tr will still occur to indicate that Adaptive Tune algorithm is measuring the
process response.

Emreor c eod sing When an erro is detected in the Adaptive tune process, the message "AT
procedum ABORT" will appear in the lower display.

Access function prompt "AT ERROR" to determine what is causing the
error. This procedure is listed in Table 5-32.

Table 5-32 Procedure for Accessing Adaptive Tune Error Codes

Step Operation Press Action

1 Select • Unil you see:
Adaptive Tune LVW _ suOoy
Set UpGroup

LEAnlVE

2 Go to Error 1 You wVll see:Code prompt [. EF uP,.OW,,
[C - - An error code

Lgmsr O.tiay

Ta"e 5-33 Ists all the Adaptive tune
error codes and their definitions and
what action to take to correct the error.

Condnaed on neu page
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5.16 Adaptive Tune (Accutune ), Continued

Error ides Table 5-33 lists the Adapdve Tune error codes and thcir definitions.

Table 5-33 Adaptive Tune Error Code Definitions

tPsr DISapay Prompt Code Deiion Action to TAM

NONE NO ERRORS None

OUTULME SP Adapt step Is greater than high • Check the output limits under Set Up
output limt or less than low output limit group prompt $CONTROL'. function

prompts "OUTHILIM" and
OUTLOLIM" In Section 3.

configuration.

Check PROCESS GAIN* (KPG). Refer
to Table 5-30.

DFAIL Process Identification Failure Try to SP Adapt again.

ABORT • Manual abort has ocoured Try to SP Adapt again.
-Adiv tune will abort If the
[MN/AUTO] key Is pressed during
tuning

• Automatic Abort has occured
- Adaptive tune will automatically abort

when a pV oscillatrin has been
detected during "SP ADAPT,
whenever any SP values are
changed during a "PV ADAPT, or
when Adaptive Tune is disabled.

LOW PV Occu€urdngaSPADAPTwhenthe NONE -After& period of about5
output step calculated Is too low to minutes, the "SPADAPT will be retried
produce a PV value close to the ,.tornatically with a larger output step.
desired setpolnt.

0
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5.17 Autotune

kwaxoucon Autotune automatically calculates Gain (PB), Rate (Derivative), and Reset
(Integral) Time tuning constants on demand. These tuning constants are
calculated at the end of the Autotune procedure based on the output step
introduced onto the process.

"y Ik •W a An output step causing an approximately 4.0% change in PV will be
automatimilly generated when Autotune is performed using the Auto step
approach. If you select the manual step approach, you must select a specific
output step sze in % that will be large enough to result in at least a 2_5%
PV change. These constants, once calculated, are automatically entered into
the controller memory in their normal locations.

Sow orIW 'o Autotune provides the thcorctical PID constants which results in little or no
overshoot. This usually provides a conservative Gain value which results in
a slower response to insure no ovcrshOOL If faster response is desired and
some overshoot can be tolerated, the calculated Gain value can be increased
by a factor of 2 or perhaps more or PB decreased by a factor of 2. Of
course, the process loop must be checked for stability in the automatic
mode.

AutIm Alorm Alarm I is available to protec: the process during Autorune. If alarm set I
point is exceeded during the sampling period Autocune will abort This
elimdnates the need to continually monitor the Autwune sequence.

Whlloo to raw Automune is most effective when implemented In the region of PV where
AUotZm you plan to operate. Don't Autotune at 900rF if you plan to operate at

13000P. The process dynamics may be diffemrnt al different energy
levels. Always try to start Autotune 2.5% below your operating setpoint.

Sholt Tur*e lsurs There is a SHORT TUNE feature that lets you obtain approximate tuning
constants by prematurly implementing the Autotune calculation before the
PV has fully fined out during the Autotune process.

SUTlmmy In summary, Airotune and Short Tune can be used as a flexible tool to
quickly identify Gain, Rate, and Reset time constants. Further tuning can be
done using these values as a stardng point.

[MPORTANT: Autotune will funtion only when the controller is in a
closed loop system. Attempts to Autotune open loop will result in
"ABORT" error message.

Contli•ued on next page
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5.17 Autotune, Continued

, uMTWY' OM, 1u0 ATTENTONI

* Set Point Ramp and Set Point Progaming cannot be enabled while
Autotune is in operation.
"* Autotune can be applied to 3 Position Step Control.
"* A STEP may be performed in automatic mode.
* M STEP must be in manual mode.
FOR 2 LOOP PNIrRNAL CASCADE
• On a 2 !oop controller, each loop must be separately autotuned. Init ate the
procedure for each loop.
SOn Internal Cascade, frst tune the second loop of control (Loop 1).

Confiuraion Before swtaing Autotune you must

* enable the Autotune feannr, make sure the I AUTOTUNE key is not
locked out.

* select whether you want the controller to genermte an output step
automatically (ASTP) or whether you want to enter an output step size
manually (MSTP).

* set Alarm 1 Set Point 1 to proper type and value to protect proces if
desired - otherwise set to NONE to avoid accidental abort.

* select the set point at which you want it to line-out after Autotune.

PRocwur Use the procedure in Table 5-34 to configure the Autotune parameters.

Table 5-34 Procedure for Configuing Autotune Parameters

Step Opertlon Pres Action

I select f ~Uill you too:
Autotune Set Upper
Up Group SET UP

Lawe DisplayLmr

2 Select Tune r You WeA see:
Type Upper ONlay

I -*I-ADAPT • Adaptive Tuning
Lower Duky or

A TUNE - Autotune

A until A TUNE appears in the upper
or display.

Table 5-34 is continued on next page
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5.17 Autotune, Continued
Procedure, Continued Q

Table 5-34 Procedure for Configuring Automne Parameters,
Contnued

Step Operation Press Action

3 Select output You will see:
step type uw, Dspay

A to select "ASTEP or MSTEP" In the
O upper display

Upr DiWay

[ý'WABL

Lowe 04 ASTEP- (will generate the
Soutput sl automatically)

KiSTEM- (requires you to
manually enter a step size

value under prompt
"OUTSTP.')

ASYTM. (same sa A
STEP except cascade
prMary jloop2j or second
control loop)
tSorPi- (same ma
MSTEP except cascade
prinary floop2J or second
conll loop)

V you select MSTEP go to step 4
i you select ATSTEP go to step 5.

4 Select Output You will see:
Step Size ort upauowoley
MSTEP F E *-- The value of the oc-ntroiler

L l output stop size in %

Range of soefig:
-100 to 100% of outpu

Ah• to choose an output step in percere that
or will be applied to the output of the

VF controller when AuLotune is Initiated.
This step must be large enough to result
in a PV change of at least 2.5% od span.
Use as y a step as p ossible.
I.ArM O i Theftss canbe

tuned using either an upscale or
downscale step change.

5 Exit
Configuration once to exit Confl,-)unrtion modo.mode l

Continued on next page
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5.17 Autotune, Continued0
lSarting Autotuns How you ready the controller to start Autotune depends on what type Step

change you have selected
"* ASTP (automatic step change)

- let the conroler PV line out (PV = SP)

"* MSTP (manual step change)
- make sure you have selected an output ste change value that will

mslt in a PV change of at leaur 2.5% (See OUTSTP" on previous
page)

-let the controller PV line out (PV = SP)

" Use the procedure in Table 5-35 to start Autotwne.

Table 5-35 Starting Autotune

Step Operation Prm Action

I Star Autotune AF07 The Autotune algorithm automatically
( introduces the output stop change
(Manual - MSTP or Automatic - ASTP)
onto the procesS.

OTUNE" appears In the upper dspay to
Indicate that the Autotune is in progress.

You will see:
Uppe DispkyL~-*A. aternating wfth

VW value of PV

oB SP and the s*#o.n1
value

ATTENTION The output value upon which the output step is based is not
the instantaneously displaytd output value, but an internal averaged value of
the output.

Rusm for Abort The algorithm samples the step response of the process until that response
has lined out. The line out time depends on the process reaction time.

"* if no line-out has occurred after 48.54 hours of sampling

"• in "Auto Step", if the resultant PV step is less than 2.5%.

V'WWIng the •maIning You can view the remaining number of samples left in the most recenly
itnitiatir time window. (See "STEP RESPONSE SAMPLING") on the next

page.

Press the [LOWR DISP key untl you see "SAM" and the number of
smples counting down in the current tine window in the lower display.

Continued on i'ext page
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5.17 Autotune, cor.-ed

Stop R•ponm When Autotune is initiated. the controller output is step changed. The 0
sEI1pft algorithm samples the step response of the process until the response has

lined out (PV stabilized). The line-out time depen~ds on the process reaction
time.

T11m Window A time window is the time it takes for the algorithm to sample the step
response of the process for line-out. The first time window take 256 PV
samples at the rate of one every 1/3 second. The lower display counts down
from 2.56 un:il it reaches 0 (total time elapsed = 85-1/3 seconds) at wb ich
time the algorithm checks for the line-out. If the line-out kas not occurred,
another time window takes 128 =.,ples at a rate of one every 713 second.
The lower display counts down from 128 until it rezches 0 (total time
elapsed for two v-,idows - 170-2/3 seconds) and again checks for line-out.
If there is no linc out, a third window of 128 samples, at 1-1/3 seconds
each, is initiated. As long as there is no line-out, this time windowing will
continue 9 more times, each time sampling at a lower ram. See Table 5-36
to determine what time window the controller is displaying. By determining
how long one sample takes (column C in Table 5-36), you can find out
what time window the controller is displaying (column A) and how long the
time window will last (column D).

E~flnV If one sample takes 42-2/3 seconds then the Autotune algorithm is in the #8
time window and will take 91 minutes to complete. At the end of window
#8 the total time elapsed for all windows is 3.03 hours. If the line-out has
not occurred after the 12th window (48.54 hours) the Autotune will abort.

ThM Window S"npes Table 5-36 lists the window number, number of samples, sampling time,
window time and total time window.

Table 5-36 Tune Windows

A B C E

Tod= TO Ssamftn Ths Thm fo Thi Tcal Thn WkcwNwrbw Swnlo"a *d

1 256 1/3 s&c 85-11/3 sw 85-1/3 se
2 128 2 Wc .5113 ser 170-2/3
2 128 1.1rjsoG 170-2/3 sac 341-1/3 soc
4 128 2-2/3 3-1-21wM 11-1/A min
a 128 5-1/3 11-114 min 22.7 min
6 128 10-1/3 wec 22.7 min A.S min

7 126 21-1/3 4&S min 91.0 min
6 128 42-2/3 swc 91.0 min 3.03 hrs
3 128 85-1/3 soec 3,03 hrs 6.07 hrs
10 128 170-2/3 wc 6.07 hra 12.14 hrs
11 128 341-1/3 sec 12.14 hi's 24.27 hrs
12 128 682-2/3 sac 2427 hrs 48.54 hrs

174• U w dip0t0 U toia - nuDgtba d C ro n we Pr - A ft •M•anl wrxi4w nmbw.
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5.17 Autotune, Continued

0
"OoSH*IT T? INE" teature This feature lets you obtain approximate tuning constants by prematurely

implemenng the Autotune calculation before the PV has fully lined-out
during the Autotune process. This typically results in a different Gain value,
however, Rate and Reset time will be relatively close to the optimally
calculaed value. You can then increase gain by a factor of 2 to 4 until an
acceptable stable closed loop response is achieved - all in a short time -
without prior process knowledge or trial and en'or guesswork.

Inplmmenting Sh•ot After implementing the Autotune process, press the. JAUTOTUNE key
Tune while the controller is sampling the process response. "A" in the upper

dis•lay will start to blink acknowledging the short tune procedure.
At the end of the time window (when lower display SAM - 0), the
Autotune algorithm calculates constants based on the PV response up to that
time, if the PV has changed by at least 2.5% of span.

Ermc~do mcvesng When an am is detected in the Autoune process, the message "ABORT"
prom"* appears in the lower display.

Access function prompt "AT ERROR" to determine what is causing the
error. This procedure is listed in Table 5-37.

Table 5-37 Procedure for Accessing Autotune Eror Codcs

Step Operation Press Action

I Select ;E Unil you see:
Autotune Set l upi uap*
Up Group |-SET LP

PU•TOTuh=

2 Go to Error f You will see:
Code Prompt Fi *,upper OW-o

ý An error code

Table 5-38 fists all the Autotune error
codes, their Jefinlions, and how to
correct the problem.

Continued on next page
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5.17 Autotune, Continued

Enor vCod Table 5-38 lists the Automne eraor codes, thdir definition.% and what to do
about the error.

Table 5-38 AU TUNE Eor Code Definidons

Error Code Defifntion Action to Take
Sp. D.pW _ _ _ _ _ _ _

OUTUM OUTPUT GREATER THAN * Check the output Imits under "CONTROL
HIGH OUTPUT LIMIT OR function prompts OUTHILIM" and OUTLOLIM.,
LESS THAN LOW OUTPUT See Section 3 - Conrq•furion.
UMIT' I you are using a manual step change,

recondigure "OUTSTEP" prompt under
AUTOTUNE group.

- Restart Autotune procedure.

DUPLIM tOUTPUT GREATER OR o Reconfigure the step size to fall onty within heat or
LESS THAN THE coot zone. Autotune function prompt
HEAT/COOL LIMITS OUTSTEP."
The •tep enoered coot zone 0 Restart Autotune procedure.
when tuning heat, or the step
entered heat zone when
tunrng cool.

ALARM I ALARM I LIMIT EXCEEDED • Check alarm type and irnt under ALARM"
Alarm I error code will show If function prompts "AISIVAL" and 'AISITYPE."
you have configured slarm 1 to . Recorntgure smaller step size.
active at a value of a
parameter and It Is exceeded. - Restart Autotune procedure.

LOW VY PV CHANGE NOT GREATER - Reconligure to MSTEP and use a larger atep size
THAN 2.5% "AUTOTUNE" function prompt "OUTSTEP."
The 4000= has sr"pld th* . Restart Autotune procedure.
pIoctss step response for a
period of time (48 huurs max.)
and the PV has Ined C.t with
loss than a 2.5% change.

IDFAL PROCESS IDENTIFICATION - Excessiva noise
FAILWRE - reconfigure larger step size "AUTOTUNE"
Autotune has aborted due to function prompt OUTSTEP."
either excessive noise or a * Step response Interrption
step response interuption, or - make sure intemJiption Is not repeated.
b&-,wse the process cannot - restart Autotune procedure.
be tuneld. Untunabie process - contact local application

engineer.

.LUM RESET LIMITS EXCEEDED • Increase or decrease PB or Gain to bdng reset
The reset value has exceeded within the defined limits.
high or low limits. The unit will • Check the final ,ontrdl element for proper
oruol at high or low limits. application.
Low * 0.02 inutes , Untunabie process - cortact local application
High $ 50.0 rninutes engineer.

Table 5.38 Is continued on next page
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5.17 Autotune, Cont;nued

Table 5-38 ATOT'uNE Error Code Definidons, Continued

Error Code Definition Action to Take
(,prDWISPZay

_PLIM GAIN LIMITS EXCEEDED * Increasi or decrease Reset to bring Gain or PB to
The Gain value has excseded within defined limits.
high or low liits . The unit will . Check the final control element for proper
control a. high or low limits, applcation.

Low - 0.1 0 Untunable process - contact local application
High , 999.9 engineer.

ABORT MANUAL AK )RT • Aulotune will abort if the IMANIAJTO key is
Autotune has been manuallyaborted. pressed during Autotune.

INPUT INPUT ERROR * Make sure the range and actuation are configured
An Input is outside of its C to properly.
100 % range, or any Input * Check the input source(s).
failed.

RAMP AUITOTUNE ILLEGAL * Wait uWl Ramp or program is complete and restat
DURING RAMP OR SET Autotune.
POINT PROGRAM.

FM AUTOTUNE IS ABORTED • Restart Autotune - Do not Interrupt with digital
WHEN EXTERNAL SWITCH IS Input (Remote Switching) contact closure.
I DETECTED

Abe1tf ALtotune To abort Autotune and retnur to the last previous operation (SP or output
level), press [OAN/AU-TO1 key to abort the Autounme process.
* Autotme will automatically abort if alarm and se pint arm exceecded or if

the Automne procedure requires more than 12 windows.

Completing Autaobje When Autotune is complete -
" the calculated tning parameters are stored in their proper memory

location in the controller, and
"* the controller will control at the local setpoint using the newly calculated

tuning constants.
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Section 6 - Setpoint Ramp/Soak Programming Option

S6.1 Overview

P0* U1W*Vx i*V The term "programming" is used here to identify the process for selecting
and entering the individual ramp and soak segment data needed to generate
the required setpoint versus time profile (also called a program).
A segment is a ramp or soak function which together make up a setpoint
program. Setpoint Ramp/Soak Programming lets you configure 10 ramp
and 10 wak segments to be stored for use as one program or sevral small
programs. You designate the beginning and end segments to determine
where the program is to start and stop.

RAiw progrnm data While the procedure for programming is straightforward, and aided by
wa wi•lguralton prompts, we suggest that you read "Program Contents" in this section as

well as "Section 4. Configuration Prompt Definitons" before doing the
selxpint programming.

FM *A the wafthew Draw a Ramp/Soak Profile on the worksheet provided and fill in the
infomation for each segment. This will give you a record of how the
program was developed.

WhWa In nlaL n The table below lists the topics that are covered in this section.

TOPIc See Page

6.1 Overview 179
6.2 Program Contents 180
C.3 Drawilng a RampSoak Profiel 182

6.4 Entering the Setpolnt Program Data 186

16.5 Run/Monitor the Program 190
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6.2 Program Contents

tWly youw Basically, you will configure all the data that is relevant to each ramp and
OMM" soak segment for a given setpoint versus time profle. The controller will

prompt you through the sequence of segments and associated functions.

R megmsnw A ramp segment is the time it will take to change the serpoint to the next
sepoint value in the program.

Ramps arm odd number segments. Segment #1 will be the initial ramp
tm

Ramp time is d-termined in eithcr

TIME* - HoursMinutes Range - 0-99hrs:59 min.
or

RATE* - DegmestMinute Range - 0 to 999
* This selection of time or rate is made si prompt "RAMP UNIT'

Set this prompt before entering any Ramp.

I ATEION I Entering "0' will imply an immediate step change in
setpoint to the next soak.

Sr D*, arznW A soak segment is a combination of a soak serpoint (value) and a soak
dumation (time). 0
Soaks we even number segments.

Segmcnt 2 will be th initial soak value and soak time.

The soak setpoint range value must be within the sepoint high and low
range limits in engineering units.

SOAK TM is the duration of the soak and is determined in:
TIME - HoursMinutes RANGE = 0-99hrs:59 min.

Srt s"gmewt This designates the number of the first segment.
number Range - I to 19

End segment numter This designates the number of the last segment. It must be a soak segment
(even number).

Range w-2 to 20

ftcycle ranmbe This number allows the program to recycle a specified number of times
from beginning to end.

Range = 0 to 99

Continued on nuz page
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6.2 Program Contents, Continued

umnnteed Soak Each soak segment can have a deviation value of from 0 to ±99 which
guarantees the value for that segment

Guaranteed soak segment values >0 guantee that the segments process
variable is within the ± deviation for the configured soak time. Whenever
the ± deviation is exceeded, soak timing is frozen.
There a no guaranteed soaks whenever the deviation value is conigure-d
to 0, i.e., soak segments start timing soak duration as soon as the soak
setpoint is first reached, regardless of where the process variable remains
relative to the soak segment.
The value is the number in engineering units, above or below the setpoint.
outside of which the timer halts. The rangý- is 0 to ± 99.
The decimal location corresponds to input 1 decimal selection.

PMgrmi Sm" This selection determines the program state after completion.
The selections are:

DISABL - Program is disabled
HOLD - Program on hold (RUN key restarts the program)

Prpgmrnnfts naon This function determines the status of the conuroller upon completion.

The. selections are:
LAST SP a controls to last setpoint and last control mode
F SAFE - Manual mode, Failsafe Output

AfTENiON If power is lost durLng a program, upon power-up the

conmlller will be in hold and the setpoint value will be the serpoint value
prior to the beginning of the setpoint program. The program is placed in
hold at the beginrdng of the first segment in the program.

R unp n This determines the engineering units for the ramp segments.

The selections are:
T E - Hours:Minutes
RATE =Degrees/Minutes

SAT"EN'nOOI This selection cannot be changed while a program is in
operation.
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6.3 Drawing a Ramp/Soak Profile

pvSamk Proffie Before you do the actual configuraidon, we recommend that you draw a
OMnp Ramp/Soak profile in the space provided on the "Progran Record Sheer'

(Figure 6-2) and fill in the associated information.

An example of a Ramp/Soak Profile is shown in Figure 6-1.

Figure 6-1 Ramp/Soak Promfle Example

Guaranieed PmtIv dsyvanan sgmsrt 12
-5 - SEG.. $ 1 j 1 - --j:I00I- -- .- 1

- -

4WI I 4 I I f 4Ii I

E*Q100 -
300 A- I

200 _-1 .-LL _ 1 _19

0 1 2 3 4 9 10 11 12 13 14 15 16 17 18 19
Tim*A.4ours M

wiredon .am page

0
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6.3 Drawing a Ramp/Soak Profile, Continued

RwrSoo PrM.

Fig=~ 6-1 Ramp/Soak Profile Exampile, ountnued

Prompt Functio Segment Value Pronpt Function Segment Value

SmTSEG Starn Seg. I S12 SP SoakSP 12 &0C

34086G End Sng. 14 S0127ilMIE Soak Time 12 1hr.:30rain.

RECYCLES Numberof 2 SQ13RAMP Ramp Tkm 13 0Recycles _____ ___________

SEGIRAMP RaP* Time I I hr. S,14 SP Soak SP 14 250

SE02SP Soak SP 2 300 S0147ME SoaX Time 14 Shr.:30
1. min.

WAflM SoAk Time 2 lhr.:30 SQ15RAMP RarrpTime 15
min.

SE.3RAMP RaM Times 3 1hr. SG16SP Soak SP 16

W.04SP Sak SP 4 400 S016NIME Soak T"•'n 16

SE04T11 So,* Time 4 1 hr. SQIRAMP Ramp Tme 17

SEOSRAMP RanpT'* 5 lhr.:30 SG18 SP Soak SP I18
min.

- - S . ,______

SEG0 UP Soak SP 6 250 5018 TIME Soak* Tim 18

saa'1lm1 Soak Tow 6 3hrs.0min. 6019RMPW Rinmln 19

6II MAW RmvAF Tkhi 7 1 hr. $a205P Soak SP 20

1.58P Soak SP 8 500 S020 WUE SoakT, n 20

SEGBSTIE Soak Tme 8 'r r.:30 GUARSOAK Guaranteed SIK)EV+ 5
min. Soak 12

Deviation

SEGORAMP RaipTime 9 0 PROG END Controller LASTSP
Status

SOIO SIP SoakSP 10 350 STATE Comroller HOLD
State at end

SQIO81 Soak•Time 10 0hr.:30 POWER UP Power RESUM
min. Outage

SMIRAMP Ra.ripTnie 11 0 RAMP U r Engr. Unit for TIME
_ __ __ Rump _ _ _ _

Condlid on ne page

9/94 UDC00 Universal Digital Controller Product Manual 183



6.3 Drawing a Ramp/Soak Profle, Continued

Proof" RPAM Draw your ranp/soak profile on the record sheet shown in Figure 6-2 and
Shoot fll in the associated information in the blocks provided on the next page.

This will give you a permanent record of your program and will assist you
when entering the Setpoint dam

Figure 6-2 Program Record Sheet

A I TT

---- 1

1rsal .. - P t M 1- -- -.-- - --- - - - -

Conhinued on r• page 0

0
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6.3 Drawing a Ramp/Soak Prof iel, Cominued

Sheet, cntinusd

Fig=r 6-2 Pzvgrm Recon Shee, Continued

PrarWV Function Segment Value Prunpt Function Segmont Value

WSMSEU Stan Seg. SGI2 SP Soak SP 12

IM -40 End Sag. SO121TIE Soak Time 12

RECYCLOS Number of S013RAMP Planp Time 13
_________ Recycles ____________ ___ ____ _____

SEGIRAMP RamnpTie 1 SG14 SP Soak SP 14

5102 SP Soa~kSP 2 S014MMEw Soak Timne 14

SEO21ME Soak Times 2 sG1NWAAP %ffp Ti is

SECORAW Rump TO* 3 SG16SP Soak SP ie

SEA48P SoakSP 4 S1SflME Soak Times 16

SEQ4C11U SoA'~Tim 4 801 ThAhW "rawpTn 17

SE09NMV RaMpTofe 5 SOIaSID Soak SP is

SEW6SW Soak SP 8 ~0SG11JE Soak Tue 1s

SEGAME o T~ime 6 SOIitAMPAP P RmTmeo 19

SEQ7RAM RampTine 7 SG20SP Soak SP 20

SEW SP Soak SP 8 SG20TI1I Soak Timre 20

5E0SITW Soak Tune a GUAR SOAK Gluarantee
Soak
Dvyladmo

WaOSRAMP RapTitne 9 PROG END Coutmiler
status

9010 SP Soak SP 10 STATE ContrOlRW
State at and

9010 TMl Soak Time 10 POWER UP Pawe

SGIIRN RmTunet 1I RAAWUIIT Engr. Unk for
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6.4 Entering the Setpoint Program Data

wmemac n The procedure listed in table 6-1 tells you what keys to press and what 0
prompts you will see when entering the serpoint progam dat. Follow the
prompt hierarchy lised in table 6-2 when selecting the functions for
scqtoint progain g.

I ATTF"T1ON ] Make sure SP RAMP is disabled first.

Table 6-I Sepouint Progrzm Data Entry Procedure

stop hActon Pres esf

I Select SP Ramp U~wr Dispay
Group LIUrP

until you see o Dii;N

2 Select SP PROG Upp D0solay
Group E r- ENASLE

until you see LMW o01owf y baNBL12

I 1F~)to enable the setpoint programrnrng option on Loop 1.

3 Select the ] This accesses the function pmrrpts for SP Prcgramrnng.functions• E u IPIN

-E 1'-Shows oumrrer valje for each prompt

I ETh ndvidual function prompts within
Me a npoint program group are shown.

Successive presses of the [FUNCTION] key win
aequenafly display al the functions ind their values or
selections.
Follow the prompt hierarchy shown in table 6-2.

4 Change the value ..This changes the value or secion in the upper dsplay.
or selection of a Lj otL.j iN the display binks, you are trying to select an
function prompt unacceptable vakue.

5 Enrer Value or r This enters the valu. or selection and goes to another
selection Intor prompt. Repeat steps 4 and 5 for each function you want
memory to change.

* Exit configuration f This exits from the configuration mode.

AWi aon the You can configure an event to go ON or OFF at the beginning or end of
Sepon Program any segment. Refer to Section 3 - Configararion under "Alarnns

Parameters Group" for details.

Continued o0 ne. page
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Entering the Setpolnt Program Data, Continued

P.01.t Hwarthy Table 6-2 lists all the function prompts for Serpoint Program data
configuzration in the order of their appearance.
Follow the procedure in Table 6-1Ito uasfer the data from your setpoint
Ramp/Soak profile into the ccnroller.
All paramneters may be changed while progrm is di~sabled or in HOLD.
Table 6-2 Prompt licrarchy and Available Selections

OLoww O)Apky) (PO *Y

SP RAMP Setpoint Ramp se'ection Selections: DISABLE

SP PRjOG Setpoint RamplSoak Selections:
Programming DISABL

ENABLE - Loop 1
ENAB-2)- Loop 2
ENABL12 - Loop I anid 2

SP PROG must be *nhb led to view
Va mmalrn2n pronpts

STRT SEC Start Segmnent Number Enter Value: 1 to 19

END SEG End segment Number Enter Value: 2 to 20
Ahways end In a sauk Segment

________ ______________ (2.4 ....20)

RECYCLES Nurbter of Program Enter Value: 0 to 99 recycles
___________Recycles

SEGi RAMP Segment #1 Ramrp Time Enter Value:
Ramp Tone a O-99hr4:Q-59rrmn, or
0-999 degrees/min
S~SW HRSIIN or DEGUJN at
pico MAMP LNW'
All10 ru Mq~~lLMUW gi

_____ 3GwlOfL

SEG2 SP Segment,42 Soak Enter Value: Within tMe Sotpoirat
________Setpolnt Value irt

SEG2TIME Segment 02 Soak Enter Value: 0-99hrts:0-59min
Duration

SEG3PIAMP Segment 93 Ramp Time Enter Value:
Ramp Timne - 0-9'9hrsv0-59rrmn. or

__________ ________________0-999 degreen/min

SEG4 SP Segment #4 Soak Enter Value- Within the Setpomnt
Setpoint Value I rrft n

SE04TIME Segment #4 Soak Enter Value: 0.99hrs:O-59min
D-ration

S EGS RAMP Segment #5 Rampri Tme Enter Value:
RapnpTme - 0-99hrS-0-59rrin, or
0-999 Cegrees/min

Co~tinased on nw page
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6.4 Entering the SetpoInt Program Data, continu

Table 6-2 Promp: Iierazchy and Available Selctions, continued

Prompt DeflnPion Value or Saiction (use A or V)

SEG6 SP Segment 46 Soak Enter Value: W'thin the Setpoint
Setpo~nt Value limits

SEGBTIME Segment #6 Soak Enter Value: 0-99hrs:0-5r9min
Duration

SEG7RAMP Segment #7 Ramp Time Enter Value:

Ramp Time a 0-99hrS.0-59rrin, or
0-999 degrees/min

SEG$ SP Segment #8 Soak Enter Value: Within the Setpoir
Selpoint Value Ve 6s

SEGBTIME Segment #8 Soak Enter Valuer. 0-99hrs:0-59min
Duration

SEG9RAMP Segment #9 Ramp Time Enter Value:
Rarp Time a 0-99hrs.'0-59r"n, or
0-999 degrees/min

SGIO SP Seqment #10 Soak Enter Value Wittiln the Setpoir1
[__ __ Setpoint Value lnmt•s

SG1OTIME Segment #10 Soak Enter Value. 0-99hrs:O.S9min
Duration

SG11RAMP Segment all Ramp EnterValue-
Time Ramp lime. 0--9hrs.0-59%-n, or

0-999 degrees/min
S012 SP Se #nent 012 Soak Enter Vaku. Wknin the Setpoint

Sepoit Value wt

SG12TIME Segment #12 Soak Enter Value. 0-99hrs:0-59min
Duraeion

SG13RAMP Segnent #13 Ramp Enter Value-
Time aRwM Time a 0-99hr.s'*or39in. or

0-999 degreesv/rn

SG14 SP Segment #14 Soak Enter Valuer Wfthtn the Seirpnt
Setpoint Value lnit

SG14TIME Segment #14 Soak Enter Value: 0-99hrS:0-59min
Duration

SG13RAMP Segment #15 Samp Enter Value:
Time Ramp Time a 0-99hrs*0-59min, or

0-999 dogrees'min

SG16 SP Segment #16 Soak Enter Value: Wthln the Setpoint
Setpoint Value nirts

SG16TIME Segment #1S Soak Enter Value: 0-99hrs0.-,9mln
Duration 0

Tab!e 6-2 coannled oRAn. page
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6.4 Entering the Setpoint Program Data, Continued

PffMpt Hlewchy

Table 6-2 Prompt -ierarchy and Available Selcctions, continued

P=V Dennor I Valu.e orS .Ieel (useA or'V)

SG17RAMP Segment #17 Ramp Enter Value
Time Ramp Time a 0-99hrs:0-59min, or

0-999 degrees/mn

SGIS SP Segment #18 Soak Enter Value: Wrthir the Setpoin¶
Selpoint Value fifftI

SG18TIME Segmert #18 Soak Enter Value: 0-99brs:059min
Duration

SGISRAMP Segmrn1#19 Ramp Enter Value,
Time Ramp Tie a 0-99hrs.0,-59rnin, or

0-999 degrees/rnin

SG20 SP Segment #20 Soak Eftcr Value. Wrthin the Setpoint
Setpoint Value irnits

SG20TIME Segment #C-0 Soak Enter VaAue. O-9Ohrs.0-59min
Duration

GUARSOAK Guaranteed Soak Selections: ENABLE
Deviation DISABL

If enabled, you can eelec" a pcsltive
or neglive deviation for a0 soak
_segnnts. See next prompt.

SKDEV+XX Guaranteed Soak Enter Vae, 0to ±99
or Positive or Negative The nrumer selected will be

SKDEV-XX Deviation Value 0 to 99± from setpoint.

STATE Program slate at program Selections: DIS "BLE
lend HOLD(riokl mode)

PROG END Program Terrnabon Clections: LAST SP -Hoid at
state last setpolr In the

program
F SAFE - Meania
mode/Failsafe
output

POWER UP Program Status at Power Selections: ABORT
up from Power Outage RESUME

RESTART

RAMPUNIT Engineering units for Selectiorn. TIME
I rarU 0 segmnnts t RATE
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6.5 Run/Monitor the Program

ilducton Make sue all the "SP PROG" funczion .r•pts under the Set Up to up Q
"SP RAM7 'have been config,,'d ith' the re•uirec da-a

An "H-will appear in the, upper display indica,'g that the =ogafl is ..n
the HOLD state.

Ra fltor Table 6-3 lists all the functions required to nin and monitor the poram

Table 6-3 Run/Monitor Fun ztons

Function Pre; Rauw

Set the Local You *w see
Setpolnt UpvN6 wy

L.oaw •ps, Vaiu

A& orw' To iet the Local Setpomt value to whe

you wart the program to ranl out.

Run State Rn Irt'ates the setpoinl program.

An "R" appearsr in the upper display
indcating that the proqiam is running.

Hold Sta•e Holds the wetpoint program.

An OH' appear In the upper dispiay 0
inicaatng that the program is in the
HOLD siale.
The se.point holds 21 the Currert
setpcJni.

ExuJrl Hold If Remote S%*tctng is present on your
convotior. Contact closure ptacm theSoml, n"llrr in "• I e.eo

setpoint pogmr #, is running.
The O1W" in upper dispiay A tarnk.

[I -T1O!.4 Ie keyboard taes
pdOlrty over external aw•tch for the
RUN/HOLD fun,"jor.

Contact reoponing rum program

Changing t A or yw These keys wIl operate and allow you to
Segment whie In change the segment number ,w*Ie In

hold HO'.D. f a different eeger"t is
Sol.-Ctd., t Wll be Maned at the
beginnng when placed in RUN. It the
ofrginal segent Is bomgt back. If v.lll
Continue from the poIn! piacd .rn HOLD.
NOTE: changing a segment number mn•y
affect the alar ns,.,eve•s.I

Cnruiwjd o.: 1- page
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6.5 Run/Mon!tor the Program, Continued

FFrsgnmentsor
kuncuon(ontinuep t

Table 6-3 Run/'Monitor Functions, continued

Funetlon Pros Result

Vpewtn the Wrsent .IOW.•'• upw is
rompeor soak EDIP Z R" and the PV value

.lugll41inct rlnumber until you see L••=

For Ramp segments:
# RA XX.XX"T'-'[-",•T,- -Ho,,,'mu, or

I"PW- -swUf

k Ido~m PAmp solyem

For Soak segments:
# SKXXXX

Tw*mag 0 wm 0 m smm in

ft-" -1 FAdL- m

_ Sewgwd Numftt (a" enfi

thengte ube u nteupe iplyete

Of 0' Vnhoro eInrtie O•'R" and the PV value
aunfit you see roa n m o

AECYC X_.
T

Thisnuflfer ickdmftt
offf" pwtwy W"pIwK
cyde.

end Proram When the final segment is completed,

the nR* in the upper display either
changes to *H" If onfigured for HOLD
state, or disappears Nf configured tor
disable ol selpont programmong.

The oontroller operates at the LWs
setpoint in rthe program in automatic or
wvill be In marnual rmode at the taltsate
output.

S PowE.p stASe The programn will be placed in HOLD mode at the beginning of the
NW program at the local Sepoint value prior to the beginning of the program.



0
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Section 7- Input Calibration

O 7.1 Overview

Intoduction This section describes the field calibration proced~us for Input 1, Input 2,
and Optional Input 3.
Every, UDC500 contonler contains all input actuadon ranges fully factory
calibrated and ready for configradon to range by the user.
However these prnc.dures can be implemented if the factory calibration of
the desired range is not within specifications.
Note that the field calibration will be lost if a change in input type
configuration is implemented at a later time. The original factory calibration
data remains available for later use after a field calibration is done.

Wharh In tW w-ebn This section contains the following topics:

TopIC See Page

7.2 Minimum and maximum r nge values 194

7.3 Input I and 2 Preliminary Information 195

7.4 Input 1 and 2 Sei Uo Witng 197

7.5 Input 1 and 2 Calibration Procedure 204

7.6 Input 3 Prelminary Information 206

7.7 Input 3 Set Up Wiring 207

7.8 Input 3 Ca•ll!.uon Procedure 208

OaInxion Sp' Use the following steps when calibrating &n input.

Step Action

I FR, the mirinimu and maximum range values for your PV Input range
fron Table 7-1.

2 Disconnect the field wiring and find out what equipment you will need
to cagbrate. DO NOT remove external resistor asseftlies ('f present).

3 Wire the calibrating device to your controller according to the Set Up
winng instructions for your particular Input.

4 Follow the calibration procedure given for Input #1, #2 or #3
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7.2 Minimum and Maximum Range Values

SOW the range vuais You should calibrate the controller for the minimum (0%) and Maximum 0
(100%) range values of your particular sensor.
If you have a two input controller, calibrate each input separately.
Select the Voltage or Resistance equivalent for 0% and 100% rang: values
from Table 7-1. Use these value when calibrating your controller.

Table 7-1 Voltage and Resistance Equivalents for 0% and 100% Range Values
SWUWrType PV krput RWW Rang. Vsah~s

""F C 0% 100%

lTMmqb 105 to 3300 41 to 1816 0 mV 13.M mV

lE~mmiooaupbe -4U to 1832 -270 to 1000O -9.&U mV 76.3S8 mV

EThwm*=s=Ieo 2 , to 110o -129 to 593 -8.471 mV 44.547 mV

jhMnan~uoI 0 to 1600 -18 to 871 -0.885mV 50.059 mV
J1 rhWms0i*kA" 1 20 to 770 -7 to 410 -0.334mV 22-397 mV

K hIwummoo b 0 to 2400 -18 to 1316 -0.692 mV 5ZS39 mV

Kr mPKhu~op.Low) .2o to 1000 -2n to 538 -1.1 14 mV 22.251 mV
NIlA:dy"7C 32 to 2500 0 to 1371 -0.001 mV 71.330 mV

Me'" lP( 32 to 1260 0 to 682 -0.001 mV 31.= mV

OWN A NimdlC 0 to 2372 -18 to 1300 -0.461 mV 47.SO mV
"Rlmw"Poup 0 to 3100 -18 to 1704 --0.089mY 20.MM mV

aIuw"Mub 0 1 03100 -18 to 1704 -0.02 mV 17.•I mV

TfiMWM=Pb 4W to 700 -1 1to 371 -6.341 mV 12.096 mV

TTIM1-utmo*i9(LOW) .200 to 600 -129 to 316 -4.149 mV 15.769 mV
W5W2C 0 to 4200 -181o2316 -0234 mV 37.066 mV

WJW23 VMALAw) 0 to 2240 -18 to 1227 -0.234 mV 22.277 mV

MD (IEC0.3aW)
100 Ohlvu -00 to 900 -184 to 482 25.l3ohms 274.96ohms

100Ohmlulsow 0 to 300 -1a to 149 93.03 ohms 156.90 ohms
a000hms -300 to 900 -184 to 482 50.36ohms 649.92ohms
SI0Ohms 30 to 900 -184 to 482 125.90 ohms 1374.80 ohms

NdWlmr•(RHp) 1400 to 3400 760 to 1871 0.99 mV 57.12 mV

C- 1Pf 0 to 2.0% Cartbon Omv 12s5 mV

ftoom M~,tld;y 21 to 212 -4 to 100 97.65 Ohms 13BLO Ohms

DwPobW -07to 100 -46 to 38 0mV 1250mV

OxyW An 0Io 40% Oxygen -3omV 5lO mV

I~lmp 4to 20 mA 4r m 2OmA

MIWWvo 0to 10 mV 0mV 10mV
10tosomV 1 nV so mV

-- -- -4______________________

Vol .. 1 to 5 Vo h.s Voft j Vo

Oo10OVo.ts .L . LJ 10 VoltZ



7.3 Inputs I and 2 Preliminary Information

DON1nneet the fild Depending on which input (#1 or 2) you are going to calibrate, tag and
disconnect any field wiring connected to the input terminals on the rear of
the controller.

Figure 7-1 shows the wiring terminal designations for Input #1 and #2.

Figure 7-1 Input #1 and #2 Wiring Terminals

21 14

w4 
1 7ng b o a r d.

5 oi s inp ut t
6 19 /T.n~

8

•11 21

•mWilng "a mp When you change fi-om some groups to others-, (for example: 4.-20mA to
grouptypeThermocouple) you must adapt the input circuitry so that it will be

compatible with the input signal. This includes configuration of an input
type and the installation and removal of jumopers on the controller printed
wiring board.
Refer to Section 3 - Configurxion to select the input type and Section 2 -

Inr•allation to determine your jumper and resistor -.quirements.

Condtwed on nwx page
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7.3 Inputs I and 2 Preliminary Information, contnued 0
Equlpment reeded Table 7-2 lists the equipment you will need to calibrate the specific types of

inputs that are lisctd in Table 7-1. You will need a screwdriver to connect
these devices to your controler.

Table 7-2 Equipment Needed

Type of Input Equipment Needed

Thermocouple Inputs " A calibra.lng device with ±0.01% accuracy for
(ice Bath) use as a signal source such as a mi!!ivok

source.

Thermocouple extension wire that
corresponds with the type of thermocouple
that will be used with the corntroer input.

- Two insulated copper leads for connecting the
thermocouple extension wire from the Ice
baths to the precision calibrator.

- Two containers of crushed ice.

Thermocouple inputs - A calbrating device with ±0.01% accuracy for
(Precsion Resistor) use as a signal source such as a rnillivolt

source.
- Two Insulated copper leads for connecting the

calibrator to the controller.

- A precision S00 ohm reslftor :0.1%
connected across input #5 terminals I(R) and3(-).

Themlocouple Inputs - A calibrating device with ±0.02% accuracy tor
(Ambient Temperature) use as a signal source such as a rnilvot

source.

- Two Insulated copper leads for oonrnecting the
calibrator to the controller.

RTD (Resistance • A decade box, with ±0.01% accuracy. ,taable
Thermometer Device) and of providing stepped resistance values over a
Relativs Humridity Inputs minimum range of 0 to 1400 Ohms with a

resolution of 0.1 ohm.

• Three Insulated copper leads for connecting
the decade box to the controller.

MAkaliepere, MilIh.,ft. Volts, * A calibrating device with ±0.01% accuracy for
Radiarnatc, Carbon use as a signal sojite.

Potential In^0Jt, Dewqointranges, and OxyIen ranges. * Two Insulated copper leads for connecting the
calibrator to the controller.

• Place current source at zero before swiching
ON.

- Do not swich current sources OFF/ON while
connected to the UDCS000 input.
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7.4 Inputs #1 and #2 Set Up Wiring

Thww i4 Inputs Refer to Figre 7-2 and wire the controller according to the procedure given
utn an• V* batht in Table 7-3.

Table 7-3 Set Up Wiring Procedure for Thermocouple Inputs Using

An Ice Bath

Step Acton

1 Connect the copper leads to the calibrator.

2 Connect a length of thermocouple exlens~on wire to the end of each
copper lead and insert the junction points into the ice bath.

3 Connect the thernmocouple extension wires to the terrminals for Input
#1 or Input #2. See Figure 7-2.

4 Connect a Cold junction resistor between terminals 21 and 23
(Input #1) or terminals 18 and 20 (Input #2).

Figure 7-2 Wiring Connections for T/C Inputs Using an Ice Bath

1 14

1702 15

3 16

4 Co1 7u ncio

6 R18 or
-6 + 19 L - Predsion Resinor6 -/
.7 -20 "ln•2 I

9 L2/N

10 LI

o o urn

IL I" R 21

13 -23 ,=A

Continued on ne.t page
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7.4 Inputs #1 and #2 Set Up Wiring, continued

Using a Prcemon

Refer to Figur 7-3 and wire the controller according to the r.pcedr= given
in Taý1e 7-4.
Table 7-4 Set Up Wiring Procedure for Thermocouple Inputs Using

a Precision Resistor

Slop bAdinj
I Connect the copper leads to r ) calibrator.

2 Disconnect the cold junction resistor.

3 Inrtall a 500 Ohm predsion resistor a•ross tenmina; 21 and 23
(Input 41) or terminals 18 and 20 (bC it #2). See figure 7-3.

4 Subrac the inilivolt value for 7"*F (250C) from the zero and span
value for your range (see Table 7-1 for zero and span values) and use
the adjusted value when calibrating.

I ATTENIfON If a precision 50o 0%hrm resistor is riot available, a
resistor with a value of between 49J and 510 Ohms nay be
substituted with the following terrnerature correction:

10 For each 0.2 ohrTs difference greater than 500 ohms, add
0.1 =C to both the TIC table and the col junction setting.
i.kewise, for each 0.2 ohms difference lest than 500 ohms.

subtract 0.1 "C from both the T/C table and the C/J
temperature.

4F Sane as OC. except 0.1 ohmsfO.1*F.

Accuracy for this method is limited to the aouracy of the resistancie
measurement.

CoAdrAd on N= page

0
198 UJDC5000 Universal Digital Controlter Product Manual 9/94



7,4 Inputs #1 and #2 Set Up Wiring, Continued

wiftiU maon
Figure 7-3 Wiring Connectio for Thtmocouple Inputs Using a

Precision Resistor

2 15

3 16

4 17

5 RIO Precision
- Resisor

'6 R19

7 -2Input4,
9 L2.1N

10 LI

11 R 21

12 +I2

13 -23

Cambrating

The accuracy of the controller is directly affected by
the accuracy of this resistor, At a rninimum, use a
0.1% 25 PPMA resistor.

Cordzned on unpage
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7.4 Inputs #1 and #2 Set Up Wiring, Conueo

RTD 1nPLf or PeAle Use the coper leads and connect the calibrator to the n= terminals of
Hik~y hvtb Input #1 or #2. See Figure 7-4.

Figure 7-4 Wiring Connections for RTtD (Resistance Thermometer
Device) or Relative Haknidir. Inputs

I4~ Decade
2 15 Resistance

3 16 BOa

4 17

5 Rio " -"

6 .19 - - -

7 -20 -- ,

9 L2N L eads

10 LI

11 k21

12 + 22

13 -23
SInpm~ I

Condieed on nem page
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7.4 Inputs #1 and #2 Set Up Wiring, Continued

RFlo na Mllwboft Use the copper leads and connect the calibrator to the rear termiiras of
Volfntlia7'nPsputS, Input #1 or#2. See Figure 7-5.
Cobon Potenti
kpft Dewpoint Refer to Table 7-5 for additional information concemrng these inputs and
ranes and oxygen ranges.
raves

Table 7-5 Calibration Irnformation

"hqu or Range Caf ont ktmw•ion

Tnrramltte Power Use the wiring dagram for 4 to 20 mA, NO transmitter
Option power, caibrate, then return the connections to

those shown on the wining diagram for 4 to 20 mA
WiTH transmitier power.

nadiarwivaut s Set the Ermissivty for Input #1 or Input #2 to a value
of 1.0.

Refer to Section 3 - Configuration under
SET UP prompt "INPUiT 1
FUNCTION prompt "EMISSIVrTY1'
SET UP prompt "INPUT 2"
FUNCTION prmrpt "EMISSVITY2'

Cait~on Potential Calibrate Input #1 for any desired actuation te
Ranges which will operate within the region of 900OF to

20001F.
Calibrate Input #2 for 0 to 1250 rnilvolts.

Dewpoint Ranges CaL braie Input #1 for any desired actuation type
which wil operate within the region of 1000OF to
2200"F.
C;&W'are Input #2 for 0 to 1250 ITikivols.

Oxygen Ranges Catiorate Input #1 for any desired actuation type
which wil operate within the region of 800*F to
30000F.
CafUrate Input #2 for-30 to 510 imlivokts.

Condmde on newpage
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7.4 I.iputs #1 and #2 Set Up Wiring, Cont~nued

WOPA !q?"nt
uaf?ii, ar'-i oxygen
,mngy cordinuad

Figurm 7-5 Wiring Connections for Rzdiaimaic,NMillivolts, Volts, MflhMa~ps, Carbo Potential,

Dewpo3int, or Oxygen Ranges

I 1 14
15 Calbrabflg

I3 16+

4 17

5 Rio

-6 ,1g

8 +~po
9 .2/71 Leeds0

10 LI

II R 21

12 +22~

13 -23

4 to 20mA 4to20mA
Ot1olO Volts With Tranwfiler Power NO Transmfttt Powo

Ow1V +1
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7.5 Inputs #1 and #2 Calibration Procedure

Apply power and allo% the controller to warm up for 1 hour before you
calibrae.
Pleame read "Se: Up Wiring" before begenning the procedure.
Make sure you have "LOCKOUT" set to "NONE." See Section 3 -
Configuration.

5 For linear inputs, avoid sutp changes in inputs. Vary smoocW/y
from initial value to final 1OD value.

Proceduru The Calibr•,ion procedure is the same for Input #1 and #2 except that the

displays will indicate 1 or 2. The procedure is listed in Table 7-6.

Table 7-6 Input #1 and #2 Caliibraton Procedure

Step Ceem"On Pruss Actlon
I Enter CalirUaton Mode UOr Daolay

for the Input selected

UntIl you see Lm., CoAy
",• RM _M X. I or2

I'' You wiH see:
L;oPwD sowy

X -lIor 2

[• The clubration sequence is enabld and you wmn
see:

CAMXe Ior2

A: the wompletion of the se,.Tence, the seleton
aJtofatically reveft; to Oi~sble.

2 Calirat3 0% 0 You WAR see:

1FUC FUPP'O~.

Lowm Droiy

IXZER5O X - 1 or 2

Adjusl your calbration devtce to an oulu signal
equal to the 0% range value tor your panicular Inpu
sensor.
Wad 15 seconds, then go to the next step.

Tatle 7-6 cnruined on nez page
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7.5 Inprts #1 and #2 Calibration Procedure, CclbUed

Table 7-6 Input #I antd#2 Calibration Procedure, continued

stop ~ .NWPtM - ~PrTssS Actbion

3 Calibrate 100 % } [ ] You Wit see:

Loww 0ns
hX SPAN7 X 1 or2

AI d your cat tiration de-vice to an outp-4l si;riat
equa o the I CO%*/ range value for your particuar
wout sensor.

Wait 15 seconids. and

SV... Then...

yw are caftwavV a Go to step 4

Therrictouple input _____

you are calibatin other Go tosp5
than pTheMrrn9 if'PLAru

4 Chock the cold r The caicutabons fcoe zero and span are now stored
Junction Temperature and you will toe:

Upow Of&*Y
Th pjunction0

c~ontoler Is directty rear terimnals
aftl.cud by the accura~y
of this value. Charge

w4 x cai~in Reovetheooldjunction resistor from rev w~nals
Procedures did not #21 and 823 and connect a preodson 500 Ohm

b&Vft'ontolif esistor in place of the mid pjncaion

&Ccuracy rqwteI'1)rZS. 1eOWicaoisL

5 Exit the Calibration The corntrollef wji store h axgncnttt n
Made emi cal~ion r tol

To ex4t the calibration modle.
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7.6 Input 3 Preliminary Information

O ..Equipment noeded Table 7-7 lists the equipment you will need to calibrate the Milliamp or Volt
ranges that are available for Input #3. You will need a screwdriver to
connect these devices to your controller.

Table 7-7 Equipment Needed

Type of Input Equipment Needed

Miffiampero,or Volts • A caiibrating devioe with :0.01% accuracy for
use as a signal source.

- Two Insulated copper leads for connectlng the
calibrator to the controller.

- Place current source at zero before switching
ON.

0 Do not switch current sources OFF/ON while
connected to the UDCS000 input.

Conda"?d on nm page
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7.7 Input 3 Set Up Wiring

Io 5 Vohs Or 4-- mA
n" Use the copper leads and connect the calibrator to the rwar terminals of

Input #3. See Figure 7-6.

Figure 7-6 Wiring Connectons for 1 to 5 Vots or 4 to 20 mA

1 14 Clrtn

24 157

3 16 1

92.5 Is

O7 20

12 7m'Amv2 ~ input Ia w v

.... pi 4t , 20¶ a n A 4 tor• .....I to 5 Von$ I W7h Trmur0Power NO Transmter Power

L-,A to- ""

+16825 -- ----



74 Input #3 Calibration Procedure

0 NrOduclon Apply power and allow the controUer to warm up for 1 hour before you
calibrate.
Plea.e read "Ser Up Wiring" before beginning the procedure.
Make sure you have "LOCKOUT" set to "NONE." See Secton 3 -
Cotfiguration.

SFor linear inputs, avoid step changes in inputs. Vary smoothly

from initial value to final 100% value.

Pnoodue The Calibration procedure is listed in Table 7-8.

Table 7-8 Input #3 Calibration Procedure

SOP 1UN Press Adlo

I Enter Calibratlon Mode upp Dispay
for the input selected K FU F

until you see tower DAmiy

You will see:
fF7=Uppe D41pay

Lower DMpOy

S The calbration sequence Is enabled and you will
see:
up"( Display

Lower D*-Uy

At the completion of the sequence, the selection
automatically reverts to disable

2 Calibrate 0/ 6 You ViN see:
Uppyr DOolay

APLY I

Lower Diplay

Adjust your calibration device to an output signal
equal to the O'/% range value for yc ur particular input
sensor.
Wait 15 seconds, then go to the next step.

Table 7-8 conrted on Rex page
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7.8 Input #3 Calibration Procedure, Continued

Table 7-8 Input #3 Calibrtion Procedure, continued

Step Dmcmiton Pros Acion

3 Cai•te 100 % You wiU see:
Uppe DisoayrAPPLY

Lower Do"p•

1N3 SPAN

Adjust your cafibration device to an output signal
equal to the 1000/. range value tor your particular
input sensor.

4 Exit the Cariration f The controller will store the calibration constants and
Mode exit calibration mode.

or
To exit the calibration mode

0



Section 8 - Output Calibration

S 8.1 Overview

kmI4muion This section describes the field calibration procedures for the following
types of outputs:

"* CwTent Output
"* Position Proportional and 3 Position Sttp Output
"• Auxiliary Output

WharsIn t hisgion This section contains the following topics:

Topic See Page

8.1 Overview 209

8.2 Current Proportional Output Calibration 210

6.3 Postilon Proportional and Three Position Step Output 213
Calibration

8.4 Auxilary Output "alibralion 217

0
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8.2 Current Proportional Output Calibration

1IUiduIon Calibrate the controllr so that the output provides the proper amount of
current over the desired range.
The controller can provide an output current range of from 0 to 21
milliamperes and can be calibrated at 4 mA for 0% of output and 20 mA fao
100% of output or any other values between 0 and 21 mA.
fATTE" ON We recormend that the expected output load be connected

for optimum accuracy.

Equlpment neded You will need a standard shop type rnillianrneter, with whatever accuracy is
required, capable of measuring 0 to 20 milliamps.

Cat orix medlconh Refer to Figure 8-1 and wire the controller according to the procedure given
in Table 8-1.

Table 8-1 Set Up Wiring Procedure Current Proponional Output

Stop Act__

I Apply power and allow the controller to warm up 15 minutes befoe
you calibrate.

2 Tag and disconnect the field wiring, at the rear of the controller, trom
ter•,'als 14(÷) and 15(-). See Figure B-1.

3 Conmect a Milflammeter across these terminals. A load resistor
equivalent to the process load should be connected in series with
the rnillammeter.

0
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8.2 Current Proportional Output Calibration, continued

wiimchofs

Figure 8-1 Wiring Cwnnetions for Calibrating Current Proportional
Output _ _

Milliammeter

Current Proportional
Output Terminals+

4 171

Coane isn pg

0 1
9/94~-M. 20SO nvra ~gtICotolrpoutMna 1



8.2 Current Proportional Output Calibration, Continued

Pmosdum The procedure for calibraing the Currnt Proportonal Output is listed in
Table 8-2. Make sure 'LOCKOUT' in the Tuning Set Up gr'ou is set to
"NONE." See Section 3 - Configuration.

Table 8-2 Cmrrent Proportional Output Calibration Procedure

Stop Doxfoptlon Press Action

1 Enter Calibration Mode Upr LZPWY

Wf CALS
utitl you see Lower •ispt.y

2 Calibrate 06/o You will see:

Upper 0isplay

F- ' a value between I and 2048

Low Deplay

rZERO VAL[until the desired 0/. output is read on the
rmillarnmeter. Use the values shown below

of dependin; on the action of your controller.(• 0 mA For 0 to 20 mA Direct Action*
20 mA For 0 to 20 mA Revenre Action

4 mA For 4 to 20 mA Direct ,ction
20 mA For 4 to 20 rnA Reverse Action

3 Callibrate 100I (jr This stores the 0%value and,EE You wvill see:

a value betwer. I and 2048

LD*we Omepmy
FSPAN VAL

SJ until the desired 100% output is read on the
nililammeter. Use the values shown below

or depending on the action of your controller.
S20 mA For 0 to 20 mA Direct ,ction

0 mA For 0 to 20 mA Reveme Action"
20rMA For4to 20 mA Direct .Atlon
4 MA For 4 to 20 mA Reverse Action

4 Exit the Calibration f The controller wiUl store the span value.
Mode

fZ To exit the calibration mode.
' When attempling to achieve 0 mA, always adjust the

or output to about 0.5 mA, and slowly decrease until the
output just goes to zero. Further decrementing will not
change the output current (since the circut cannot
produce negative current) btA will afdct the accuracy of
the output by creating a dead zone where no current
flows.
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8.3 Position Proportional and Three Position Stepo Output Calibration

P001k1 Pmportlonal When the UDC 5000 controller has a Position Proportional control output,
control calibrate the controller so that the increase and decrease relays operate

properly with respect to the position of the extenal feedback slidewire.

3 Pouedon S" wnriml Three Position Step Control Ourpiaz7odels wxh Motor Position Indication
This model must have its output calibrated per the entire procedure to ensure
that the displayed output (slidewire position) agrees with the final control
eleentrt position.
Three Position Step Control Output models wl&u Motor Position
Indication
This mode. only requires that the "Motor Time" be. entered as shown in the
calibration procedure. FULL CALBRArION IS NOTr EQUIRED.

Equtprant nlemded None

onrmctlow Apply power and allow the controller to warm up 15 minutes before you
calibrate.
Leave all fielk wiring connected to the rear terminals.

O Auto mod. va ?Mna There are two ways in which to calibrate Position Proportionial or 3 Position
IW~d.Step Own~rOl:

AUTO mode or MANUAL mode.

mRub 1li Am 'a do. vs The Auto-mode selection must be clone at least once before the manual
mode will operate properly. Failure to use the Auto-mode procedure will
prevent the conuoller from going into automatic control mode.

Dlpbft vum Dining the Aum-modt calibration procedure, the values being displayed are
used only to indicate if the motor is still traveiing.
To view the actual calibration value, us= ths, manual mode after the Auto-
mode is completed. These values can bx changed for purposes of tweaking
the calibration.

Coni4nwd on new page
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8.3 Position Proportional and Three Position Step
Output Calibration, Cominued

Proeure The procedure for calibratng the Posiion Proporional output and
3 Pontion Step contol output is listed in table 8-3.

Make sure 'LOCKUT"r in Tuning Set Up group is set, to "NONE." See
Section 3 - Configuration.

For "Three Position Step Control Output models wr& Motor Position
Indication", do steps I and 2 only.

For "Position Proportiona Output" and "Three Posuion Seep Control
Otapur models b Motor Position Indication" follow the entire calibraon
proc.du.

Table 8-3 Position Proportiona and 3 Position Step Output CW1bration Procedw=
Stop D" on Pr Action

"~ Enter Calibration Mode U-W sDiaýy

ejntil you see oDWtoay

2 Sat Motor Traverse Timne Until you see:C
Note: Tri is the tie k U[w Oia*Y
takes the moaor to travel J a value

"m O 10 100%. LoOcww owA

L - :1--W- 1he proper motor stroke tirn is reasced (see the
rWx specs or measure the tims)

or Range of setting.

Position Proportional.5 to 255 Seconds
3 Position Step. 15 to 255 Sconds

Coanfird on mnm page
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8.3 Position Proportional and Three Position Step
Output Calibration, Continued

Table 9-3 Position Proportinal and 3 Position Step Output Calibration Procedurm, continued
Stop Dencwption Press Acio

3 Select Automati: or f ur'il you see:
Manual Calibration U;W oDiplay

DISABLE

LOW 040*

You can calibrate the cotvller output manually or let
the cor4roller cafibrate the output automatically.
If te slclewire has never been cabratted, you must
use "CO AUTO" I~rst. In the "Automatic Calibration
Mode- (00 AUTO), the controller relays automatically
move the motor in the proper direction.
If desired, however, the motor may be manually
positioned to 0% and 100% positions.
Disconnect the relay wires. 000 MAN*.
In the Vanual Caibration Mode" (DO MAN) the
motor does not move. Instead, the existing Do and
1000/6 values may be changed wth •&to A keys.([ ] to select automatic or manual calfbraon.

aor DO AUTO

~DOMMM

Syou Wed DO AUTO, goto step 4
Nt you select DO MAN, go to step 6
Note: When calibration Is temrinited, this selection
reverts to DISABL

4 DO A•JrTO 1 The decrement relay Is uned on to move the motor
Set 100% value to 100% position.

[. , -counts of teedback
-lidewire (0 to 1023)LP-.*5 WA

Wien the motor stops, the display should stop
counting, then, go on to next step.

SATTENTION The controller may automatically
recalibrale the span value a second time.

Coninwed on neW page
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8.3 Position Proportional and Three Position Step
Output Calibration, Continued

Table 8-3 Position Proportional and 3 Position Step Output Calibraion Procedure, continued

Stop Deuctipton PesActin

5 Set 01/o value [ The increment relay Is turned on to move the motor
to 0% posijon.

Upper Da•ly
counts of feecback
slidewire (0 to 1023)

Loawr 0 amy
•"ZERO VAL "

When the motor stops, the dir-play should stop
counting, then, go on to the step 8.

6 DO MAN You will see:
Set 100% value Upr upO iMOWY

SThe exising span
..cabation value in €ounrs

IWAN VAL I(• until the desired span value Is reached in the upper
display.

I [ *- The desired span value

For manual calibration, the motor does not move from
b position prior to the start of Position Proportonal
_caibration.

7 Set 0% value The controller oill store the 100% value and you VwU3 see:
Uepsr 0.•p~y

IThe exsting zero calibramon
value in counts.

!ZE.RO Vt.L

until the desired zero value Is reached In the upper
display.

o• The detited zero value( Lower Oaispy
ZERO VA!L

S E... the Calibration f • The con•,rer w-H vore the 0% value.
Mode _ _

DE 11 To exit the calibration mode.

or
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8.4 Auxiliary Output Calibration

nCalibrate the cont1ler so that bhe Auxi!ary output provides the proper
amount of cunrent over the dcsired range.
The con=rller can provide an auxil-y output cr'rant range of from 0 to 21
mila•mipes and can be calibrted at 4 mA for 0% of outp'ut and 20 mA for
100% of output or any other values between 0 and 21 mA.

Eqtupmeto needed You will need a stardard shop type milliauntter with whatever acczracy is
rquired. capable of measmring 0 to 20 milliamps.

CAmidwoomO •o m Refer to Figure 8-2 and wire the controller according to the prmcde given
in Table 8-4.

Table 8-4 Set Up Wiring Procedwe for Auxiliary Output

stop ______ _Ac~bn

I Apply power and allow the contmher to warm up 15 minutes be-ore
you calibr~ate.

2 Tag and dsconnect the field wiring, at the rear of the controler, from
terminals 10(+) and 9(-). See Fgujr 8-2.

I ATTENTION Use twmlnals 7 ad 1 If Auxlury OutAut, Remote
mode Switching, anC Communicatbons Option are all present.

3 Connect a Milhamrreter acro=ss these terminals.

Figure 8-2 Wiring Connections for Cali-brating Auxilimy Output

Millammeter
¶ 14
2 15

3 Is

4 1?
11 116

* 1.

7 20

1 rW0 7I

Auxiliary OqiW4 11 21
T iattals 12 22

13 23

Continued on nez page
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8.4 Auxiliary Output Calibration, C ru,

Proombu The procedure for caibra-t;.g the Atmxlry Output is list in Table 8-5. (I
Make s "I ,OCKO= in the Thr'ng Set Up moLup is set to "NONE."
See Section 3 - Configurazion.

Table 8-5 Auxiary Otput Cabliraion Procedu,-e

Step DWA1P*Mo Prs Action

I EEVer Caribration Mode ST us oary

until you see L&• D,,la,
_IX___

2 Calbrale 0% You wf se:
LFUN UpcffDnow

L~xwv 0•oe

ZERO VAL(• urtil the desired 0% 4ou9 f Is read on the
miUlamrfieter. Use the values shown below

or 6epend~ng on the acton of you controller

0 0mA For0lo20rr ? re Acton"
20 mA Fo, 0 to 20 mA Re',erse Acton
4 m.A For 4 to 20 rA D•rect Acton
20mA For4to20rrA ReverseAction

3 Callbrato 100% O This slores the OT6value and.
yoU will Ste:

a valus

$PAN VAL
urnl Ute des€rod 100% output is read on the
ffibrn-rner. Use the values shown below

or depending on the acton of your controller.

20 rnA For 0 to 20 rA Direct Acton
0 mA For 0 So 20 mA Reverse Action"
20mA or 4 t 20 rnA Drct Action
4 rnA For 4 lo 20 mA Reverse Action

4 Ex•t the Calixulion • The controller Wil store the span vatle.
Mode

STo ext the calibraton "lode.
"* When mt•t i ngto c Neve 0 nA. Ovays allust the

or ovUlWi lo about 05 mA. and sloWy dove&e ursI the[outptr just goes io zero Further oocrmeIeting will not
change the outlx¶ current (simce the esrcut annot
produ•* negalmm current) bW will alfed ;he e.uracy of
ft output by ucereg a dead zone where no ci.mont

flows.
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Section 9 - Troubleshooting I Service

S 9.1 Overview

lim CM Insmwment performance can be adversely affected by installation and
application problems as well as hardware problems. We recommend that
you investigate the problems in the following order,

"* Installation related problems
"* Application related problems
• Hardware and software related problems

and use the information presented in this section to solve them.
If a rtplacenx.nt of any part is required, follow the procedures liste i under
"Parts Replacement Procedures".

WIra IrOthMt iOml? The following topics are covered in this section.

Topic See Page
9.1 Overview 219
9.2 Troubleshooting Aids 221
9.3 Power-up Tests 223

9.4 Status Tests 224
9.5 Background Tests 227

9.6 Controller Failure Symptoms 230
9.7 Troubleshooting Procedures 231
9.8 Pails Replacement Procedures 239
9.9 Maintenance 252

Conzznwd on nez page



9.1 Overview, Continued 0
kutStation r4LAd Read the Installation section in this manual to make sur- the UDC5000 has
prob1ns been properly installed. The instaltion section provides information about

protmction against electrical noise, connecting external equipment to the
controler, and shielding and routing external wiring.

I ATTENTON I System noise induced into the controller will result in
diagnostic eiror messages recwring. If the diagnostic error messages can be
cleared, it indicates a "soft" failure and is probably noise related.
If system noise is suspected, completely isolate the contmoller fr= all field
wiring. Use calibration sources to simulate PV and check all controller
functions; Le. Gain, Rate, Reset, Output, Alarms, etc.

A•pplation rnWsd Review the application of the controLler, then, if necessary, direct your
pamns questions to the local sales office.

?NWmand Wiotwem Use the troubleshooting error message prompts &ad controller fail=e
M probwes symptoms zo identify typical failures which may occu in the controller.

Follow the troubleshooting procedures to correct them.

0
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9.2 Troubleshooting Aids

SOverall sw nrIaag An error message can occur
" at power-up
* during continuous background trests while in normal operaion
"* when the Status Tests are requested

Table 9-I lists all the error m:;.age prompts that you could see, the mason
for the failure, and under what test group the prompt could appear.
Refer to Tables 9-3 (Power-up), 9-5 (Status), and 9-6 (Background) for the
pardcular test group indicated.

Table 9-1 Error Message Prompts

Enar Meimge ReIeon for Failure Teot Group Reler to Table(IMOwSIDWly)

SAITLOW Low Battery Voltage Background 9-6

CALIEST Calibration test failure Power-up or Status 9.3
9-5

COW ERR Low limit greaser thlan high limit Background 9-
for PV. SP. Rewt, or Output

CPoES Configuraiion data in controller Power-up or Status 9.3
in error 9-5

E E FAIL Unable to write to non-volatile Background 94
memory

FACTIEST Facory Calibration Cyclic Status 9-50 Redundancy test
FAL.F Controftr in Failsafe Poww-up, 9-3

Background, or 94
Status 9-5

INPIFAL Two consecutive failures of Background 9-6
INP2FAIL Input integration
INP3FAIL

INPI RNG input Out of Range Background 946
INP2 RN3
INP3 RNO

LOOPST C'MCS Loopback Test Status 9-5
NV FAIL Unable to write to RAM non- Background or 9-6

volatile memory Status 9-5

PV UNr Derived PV Out of Range Background 9.6

RAM=1•T RAM test failed Powor-up or Status 9-3
9-5

RH LO RH Excessive Temperature Background 9-6

depression

RV UNr Remote VariabW Out of Range Background 9-6

SEG ERR Start tegment - ending Background 9-6
segment

SOOTING %Carbon falls outside Background 9-6"*SOOTING BOUNAY

Condiued on nen page
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9.2 Troubleshooting Aids, continued

Coh(lerihze Other failures may occur that deal with the Power, Output, or Alarms. Refer
aieMoi to the controUer failure symptom in Table 9-7 to detmnine what is wrong

and the troubleshooting procedures to use to correct the problem.

ChiCk hnrtalola If a set of symptoms still persists, refer to Section 2 - Installation and
ensure Froper installation and proper use of the controller in the system.

Qitomr Support if you cannot solve the problem using the troubleshooting procedu:res listed
in this section; get the model number and serial number and software
version (see Table 9-2) then:

call Customer Support Phone NmbeTr
USA 1-800-423-9883
Canada 1-800-461-0013

If it is determined that a hardware problem exists and the controller is still
within the two year warranty, a replacenent controller or part will be
shipped with instr-tions for returning the defective Unit.

Dsumnirng the Table 9-2 lists the procedure for identifying the software version num ber.aofwufvixlon
Table 9-2 Procedure for Identifying the Software Version

Suep Operation Pres Action
I Select Until you see:

STATUS' Uppwtois'
Set Up Group

2 Readthe Until you see:
software 1 JuPP Dpiopwy
vernion F • Software

version
LO.r OWY Number
VERS I

Please give this number to the Customer
Support person. It will Indicate which
version of UDCSOOO you have and help
them determine a solution to your
problem.

• -• ---- -• -.. -M -. . * * ,,,l .4 t4 . . amA



9.3 Power-up Tests

Wht t 11PPnM a When the connoller is powered-up, three tests are run by the UDM O
POW.UP software to ensure memory integrity.

As the tests m• run, the displays will appear as shown in Table 9-3.

Table 9-3 Power-up Tests

LcVrD!Bpy Upper Disla

RAM TEST PASSED or FAILED

CONFTEST PASSED or FAILED

CAL TEST PASSED or FAILED

Tom knrl$s If any of these three tests fail, "ILAUSF' wiI] appear momentarily in the
upper display, then a display test is run, after which the conuoller will go
into manual mode and you will see:

;q-PV value

FkLWA JI (blinking)

Refer to" Subsect. n 9.4 -Status Tests" to determine which test-s have

failed and how t,_ c.-.cw them.
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9.4 Status Tests 0
Nducion When required, the results of these tests can be checked to demrmine ihe

reason the controller has gone to "Failsafe".

Howto checfthe StMus The procedure in Table 9-4 tells you how to display the results of the status
tests. Table 9-5 lists the tests, the reason for the failure, and how to core
the problem.

Table 9-4 Procedure for Displaying the Status Tests Results

Step Opertn Prow Action

I Selct ( Until you see:
STATUSEu~ Uppe I~play
Set Up Group '

2 Read the • Until you see:
status tests UpperObisoaay
results N YES indicates

a failure

FALersoFmy

Successive premses of the 7]N] key 0
will display the results of the status tests
in the following order,

NVTEST
RAM TEST
CFG TEST
CAL TEST
FACTEST
LOOPTEST

dentfy tho problem and correct the
failure as shown In Table 9-5.

Conamed on nal page
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9.4 Status Tests, Continued

C) ems TeWs Table 9-5 lists the Status tests, the reascn for their faih.rt, and how o
correct the failure.

Table 9-5 Status Tests

Tom Odrntion Upper R:ason for Fawur How to ConW the Falk
- _,_ _

FAILSAFE Fallsale Fault NO No Failure

FAILSF 2 YES Bur..,jt configured ior 1. Step through the rest of the
(Lo" 2) none Pnd input fails. STATUS check to Identit_(the

-RAL- TEST failed piat.cular failure. Press L•I
--COt -:TEs" failed-C~A TEST failed key and 1,Ien step through ag thestatus prompts a econd ime to

verify I0 the particular failed code
has cleared and shows 'Passed'.
Also see Table 9-6, 86ckground
tests.

NVTEST RAM Test PASS NO Failure

FAIL Unable to write to RAM 1. Step through the rest of the
non-volatile memory STATUS check to ldentify the

particular failure. Press
key.

RAM TEST RAM test PASS No Failure RAM test passed.

FAIL RAM Failure 1. Power cycle t see if the aeor
clears.

CONtF Configuration PASS No Failure Configuration checksum passed.
TEST Checksum

FAIL Configuration data in the 1. Step through STATUS tests - the
controller Is in error. contromlr will recalculate the

checksum.

2. Check &; configuration prompts for
aocuracy.
,See Section 3- Conriguratlon.

CAL TEST Working PASS No Failure Working calibration checksum
Calibration passed.

FAIL The working calibration 1. If the controller has not been field
constants in the calibrated. see Section 3-
controller are In error. Configuration and change the

Input to a dtferent tlpe. Enter it,
loop through the status tests, then
return the Input type to the original
one.

2. If the controller has been hield
caibrate-, recalibrate the( controller.

table 9.5 con~irud on nem page
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9.4 Status Tests, Continued 0
Su "7st, contlnued

Ti1c 9-5 Status Tests, continued

Te fdnhilon Upper Reason for Failure How to Con*d the Failure

FACTTEST Factory PASS No Failure Factory calibralion cyclic redundancy
calibration test passed

test

FAIL Factory set input 1. Cycle through Status to clear the
constants have been error.
Changed due to the
change in input type. 2. Check the calibration. Make sure 0

and 1 00%/ are correct values.

3. Recaribrate if step I is
unsatisfactory. Refer to $ection 7-
Input Calibration.

LOGPTEST DMCS PASS No Failure Loopback Test passed.
Loo;backTest

FAIL Unable to communicate 1. Check to see f the DMCS board
with the controller • is Installed property
through DMCS - Jumpers are In WI and W2

Poe!tion
* transionrrer cable Is conneacted at

J110

2. Check 1he rear terminal w~idng. See
_,- con 2 -_ _st_ __for for 0nal
designations.
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9.5 Background Tests

C b2In~dtIl The UDCOO performs on-going background tests to verify data and
menxxy integrity. If theme is a malfunction, an error message will be
displayed (blinking) in the lower display.

ickground TestS In the case of more than one .simultaneous malfunction, only the one with
the highest priority will appear in the lower display. Table 9-6 lists these
background tests, the reason for their failure, and how to correct the
problem.

Table 9-6 Background Tests

Lower Display Remi for Failure How to Conuct the Problem

SA" LOW Low Battery Voltage 1. Replace the battery.
Battery Voltage has fallen below
2.125Vdc.

EE FAIL UnabWe to write to non-volatile memory. 1. Check the accuracy of the parameter and re-
Anytime you change a parameter and it enter.
is not accepted, you wll see EE FAIL. 2. Try to change something In configuration.

3. Run through STATUS tests to re-wrtte to
EEPROM.

NVFAIL Unable to write to RAM non-volatile 1. Check the accuracy of the parameter and re-
____memory. enter.

FAILAE This error message shows whenever 1. Run through STATUS check to determine the
the controler goes irno a failsafe mode reason for the failure.of operation. This will hatmpen 0f:

" RAM test failed 2. Press tIN key unfil STATUS

"* Contiguration test failed appears In the lower display.
"* Calibration test failed 3 sk ew tFactory Calibration Pre, th C Iwy to what
Checksum test failed or fail, then run through the STATUS codes a

second time to see Ii the error cleared.
4. Correct according to the recommendations

given in Table 9-5.

MN1PAIJL Two consecutive failures of input 1. Make sure the Input corfiguration and winng is
INP2FAIL irnegration. I.e., cannot make analog to correct.

digital conversion. 2. Make su, e the cold junction resistor is
attached to the rear terminals for
thermocouple ranges.

3. Check for gross over-ranging.
4. Replace the cold junction resistor.

INP3FAIL Two consecutive failures of input 3 1. Make sure the actuation is configured
Integration. i.e., cannot make analog to correctly. See Section 3 - Configuration.
digital conversion. 2. Make sure the irput configuration and w*rtng is

correct.
3. Make sure the 62.5 ohm redstor is attached to

the rear terminals for input 3 range of
4-20mA.

4. Check for gross over-ranging.
Table 9-6 comised on n=et page
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9.5 Background Tests, Contnued

Table 9-6 Background Tests, continued

Lower Dal ReAsWnon F'lkx How to Conict the Problm

CONF ERR - PV low limit Is:. PV high Imit 1. Check tne configuration for each item and
"* SP low krrdl is > SP high Unit reconfigure if necessary.
"* Reset low irmit Is > Reset high lrit
"* Outut low Ilmil > Output high lmit
"• Confict between the Remote Mode
switches and the input Algorithm
selection.

INPI RNG Input out of range. The process input 1. Make sure the range and actuation are
IMP2 RNG is outside the range imits. configured properly.
IMP3 lRNG Input 3. The remote iputl is outside 2. Check the input source.

the range lmitsf or 4 to 20 mA or 1 to 5
Vols dc. 3. If the controller has not been field cafibrated,

see Section 3- Confluration and change the
TTEP 9 therange goe Inut to a different type. Enter it, loop through

outside the range Imits, the controller the status tests, then retum the input type to

vdll switch to Manual and the
configured Fallsae output value. 4. If the controller has been field calibrated,

recalibrate the controfer.

PI UMrT A. PV out of range. Al. Make sure the input signal is correct.PV-INP1 +~iNPI BIAS A2. Make sure the Bias setng is cornect
B. Second input algorithm
selection (for exarnple: Carbon A3. Recheck the caribration. Use Bias of 0.0
Potential) does not pernit Remote 01. Reconfigure the second Irput algorithm.
Switching parameter selection of
PVlN2 or PV1N3.

RHLO RH Excessive Temperature 1. Make sure the range and actuation are
Depremson when calculated %RH is configured proper"y.
less than 0%. 2. Check the input source.

3. N the controller has not been field calibrated,
see Section 3 - Configuration and change the
Input to a diferent ttype. Enter It. loop through
the status tests, then return the inpu type to
the owfinal one.

4. If the controller has been field calibrated.
recalibrate the controller.

RV UIrT The result of the fom'n•a shown below 1. Make sure the input signal is correct.
Is beyond the range of the remote
vadat4e. 2. Make sum the Ratio and Bias settngs are

correct.
RV n (IMP2 X RATIO) + SIAS 3. Recheck the calibration. Use a Ratio of 1.0 and

a Bias of 0.0.

Condud on new page
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9.5 Background Tests, continued

O Table 9-6 Background Tests, continued

LoWPl"y Ramon for Faluro how to C~t the P ..ble.n

SEG ERR The start segment number is greater 1. Reconfigure - make start segment number
than the ending segment number. less than end segment number..

SOOTING Percent Carbon falls outside 1. Make sure the range and actuation are
"SOOTING BOUNDRAY. configured properly.

2. Check the Input source.

3. If the controller has not been field calibrated,
see Section 3 - Configuration and change the
input to a rdfferent type. Enter it, loop through
the staus tests, then return the input type to
the original one.

4. It the corotroller has been feld calibraled,
recalibrate the controller.

0
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9.6 Controller Failure Symptoms 0
kInduIMon In addition to &xe error message prorpts, there ar= failure symptoms that

can be identifid by noting how the controller displays and indicators are
reacting.

Symptoms Compare your symptoms with those shown in Table 9-7 and refer to the
tuoubieshmodng proced= indicaed to correct the problem.

Table 9-7 Conto1l!.: Failure Symptoms

Upper Lower lindoum Coursler Probable Cause Trouo'l
MOW DipWy Output slodng

Procedum

Blank Blank Off None Power Failure I

OK OK Cui ent 2
Proportional

Output

OK Displayed OK Controller Tirr-(RPetay) 3
Output Output Proportional

csagrees disagrees Output

OK with Controller OK with Displayed Position 4
Output Output Proportional

Output

OK OK CurrenitTime S
Proportional

Output

OK OK UK External Ain Matfunction In 6
function does alarm output

not operateproperly
Display does not function when a key is pressed Keyboard 7

Maffunction

Controller fails to go Into *Slave" operation during conmunicatons Comrnurý.catlons a
Failure

Other "w•*ms If & set of symptoms or prompts other than the one you started with appears
while trubleshooting, re-vw'aJuate the symptoras. This may lead to a
different troubleshoctn: procedure.
If the symptom trill persists, refer to the installation section in this manual
to en.;ure proper installation and proper use of the controller in your system.

0
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9,7 Troubleshooting Procedures

introown The troubleshooting procedures arm listed in numerical order as they appear
in Table 9-7. Each procedu~re lsts what to do if you have that particular

failur and how todo it or whei- tofind the dat needcd to accomplish the
ta-sk.

Eq•uipment needed You will need the following equipment in order to troubleshoot the
symptoms listed in the tables that follow:

" DC Milliarmeter - mAdc
"* Calibration sources - Tic, mV, Volt, etc.
* Volltnrer

Pmcedur #1 Table 9-8 explains how to troubleshoot power failure symptoms.

Table 9-8 Troubleshootng Power Failure Symptoms

stop Whit to cia. HM0ow l€l

1 Check the AC ine voltage. Use a Voltmeter to measure the
AC voltage across terrrinals LI
Iand 1.2 on the rear tevrinal panel
of the Oontroller.

Check the earth ground
_connection.

2 Make sure trie chassis plugs into Withdraw the chassis and v'siJalty
the rear of the case property. Inspat the main plnted w•4ring

board and the inside of the case.
3 Check the Voftage selection. See If the Power Select Jumper

on the mian printed wiring board is
in the proper position for the
Voltage being used.

Refer to Section 2- Instafton.
4 Chock the system for Brown- Refer to Secfton 2 - Artlabon.

outs, heavy load swttching, etc.;
an conforance to Installation
instructions.

Cona ied on nev page
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9.7 Troubleshooting Procedures, cont:.ed

0
OPra N* Table 9-9 explains how t troubleshot Currect Proportonal Our'ut faihx

symptoms.

Table 9-9 Troubles%.oong Cuw nt Proportional Ouzput Flkre

stop What todo HowtodoE

1 Make sure the contro;!er is Make Set Up g*op pror0t "OUT
configured for Current output. ALG'. Functon pom.n "OUr(

ALG" r eeclion "CURRENT
Refer to Sefron 3 - Coengurat.on.I

2 Check the field winng. Output Impedance must be less
than or equal to 1 OC0 Ohms.

3 Make sure all the corgjra-be Roefr to Sod'on 3 - Coffguraton
tuning constants, kfmts, and to check al this dalt nnd how 10
configuration clara stored in the reoonfigire.
controler ave correct.
Reconfiguro. it necessary.

4 Check the output. Press thw W DlSP key unrt
you sea OUT in the Lower Display.
Change the our-A from 0 to
100% (4-20 mA).
Use a DC Wxnrneter at the .ar
terrunals to very the oAput.
4.-20mnA oultput correslpord• to an

- -ouu of 0 to Io10%. 0
5 Recalibrate the Current Refr to Sodion 8 -04xg

Propoutional Output. .ahbradonfof degtaI

CoWard On MW p0ge
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9.7 Troubleshooting Procedures, continued

Procodum 03 Table 9- 10 explains how to troubleshoot Time Proportional Relay Output(s)
failure.

Table 9-10 Troubleshooting Time Proportional Relay Output(s) Failure

Step Whar..odo Howto do It

I Make sure !he controller is Make Set Up group prompt *OUT
configured for Time Proportional ALG. Function prompt *OUT
or Time Proportional Duplex ALG" = selection is
output. 'TIME" or

"TIME D
whichever Is required.
Refer to Section 3 - Configuration.

2 Check the field wiring. See Section 2. Installation for
wiring diagrams.

3 Make sure all the configurable Refer to Secfton 3. Configuration
tuning conctants, imts, and to check all this data and how to
configuration data stored in the reconfigure.
controller are correct.
Reconfigure, if necessary.

4 Check that the applicable output • Vary the sotpoint around the PV.
relay actuates property per the Usten for the click of the relal as
controlklr output value, the setpoint moves in either

direction. Observe OUTI or 2
-_light on the operator interface.

5 Check the Output (control) relay • Refer to Section 2 - Installation
contact selection, for Relay contact Information.

Contdnued o nez page
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9.7 TroubleshootIng Procedures, continued

Procdure 4 Table 9-11 explains how to troubleshoot Time/Current or Current/rime
Proportional Relay Output(s) failure.

Table 9-11 Troubleshooting Time&Current or C•trentT"e Proportional
Relay Output(s) Failure

Step Wat todo Howto doIt

I Make sure the controller is Make Set Up group prompt "OUT
configured for Time/Current or ALG'. Functon prompt 'OUT
Current/Time Proportional ALG a selection is
output. CUR Tr or

11 CUR
whichever is required.
Refer to Section 3 - Coniguration.

2 Make sure all the cordigurable Refer to Section 3- Configuration
tuning constants, limits, and to check all this data and how to
configuration data stored in the reconfigure.
controller are correct.
Reconfigure. If necessary.

3 Check that the applicable output • Vary the setpolnt around the PV.
relay actuates properly per the Ustern for the cick of the relay as
controller output value, the setpoint moves In either

direction. Observe OUTI or2
light on the operator interface.

4 Check the Output (control) relay • Refer to Section 2. installaton
contact selection. for Relay contact irWornation.

5 Check the Current Proportional - Put the controler into manual
Output. mode and vary the output from 0

to 100% (4-20mA). Use a DC
mlilamme(er ad the mar terninals
to verify the output.

6 Rocalibrate the controller. Refer to Section 8- Output
Ca/Nbaffon for details.

Condnued on nW page



9.7 Troubleshooting Procedures, Continued

O WPocedue 5 Table 9-12 explains how to troubleshoot Position Proportional Relay
Output(s) failure.

Table 9-12 Troubleshooting Time/Current or Current/Time Proportional
Relay Output(s) Failure

Step Whattodo Howto do a

I Make sure that the Position • Pull the chassis from the case
Proportional printed wiring Poard and visually Inspect the board.
Is Installed property. See Section 10. Parts List for

location.

2 Make sure the controller is Make Set Up group prompt "OUT
configured for Position AL.G. Function prompt "OUT
Proportional output. ALG" a selection "POSITNh

Refer to Secton 3 - Con6guration.

3 Check the ield wiring. See Secton 2- Instatlaton for
wiring diagrams.

4 Check the Output. * Put the controller into manual
mode and vary the output from 0
to 100%.

5 Check whether,' motor drives -Refer to the Position Proportional
in both directions. If the motor Calibration procedure in Section
drives in one direction, check 8 - Output Calirfion for motor
the sldewire. If the motor does slidewire calibration.
not drive in either direction,
check the motor. -Refer Io the motor instructions.

6 Check the Voltage output to the • Should equal 1.34 to 1.04 Volts.
slidewire. See Section 2-In'tallation for

terminal designations. The
feedack sldewlre output voltage
must vary with the valve position.
If not, recalibrate using *AUTO"
mode and check again.

7 Make sure that the output relays * Place the controller Into m nual
are actualir'q properly. It they mode. Vary the output abooa and
are not, check the field wiring below the present valie. Usten
then go to step 6. If they are, go for the click of the relays. One
to step 8. relay should click when the

output Is moved higher, and the
other should click when the
output is moved lower than the
present setting. Observe OUT 1
and 2 on the operator Interface.

8 Check the Output (control) relay • Refer to Secton 2- installation for
contact selection. Relay contat Information.

9 Replace the Position # Reter to the 'Replacement
Proportional printed wiring board Procedures' in this section.

10 Recalibrate the controller, Refer to Section 8 - OuWput
_ _ _ _Calbration for details.

Coannued on nw page



9.7 Troubleshooting Procedures, continued

Procdure # Table 9-13 explains how to t'oublesl.,ot Alarm Relay Output(s) flure.

Table 9-13 Troubleshooting Alarm Relay Output(s) Failure

Stop Whatto do Howtodot

I Check the alarm configuration Reconfigure If necessary.
data. If it is correct, check the Refer to Section 3 - Configuration
field wiring, for details.

2 Check that the app5cable aLarm If the alarm type is set for PV, place
relay actuates property. It the controller in manual mode.
depends on what you have set Vary the input to raise and lower
at "ALARMS" group prompt the PV around the setpoini.
"AxSxTYPE'. Note that the proper annunciatorm
IH it does, check the field wiring, flash.

SMthe alarm is set for OUTPUT, put
the controler Into manual mode.
Raise or lower the ot.put above or
below the value you have set as
the alarm setpoint.
Note that the proper annunciators
flash.

Check for proper continuity wh3ns
the alarm actuates.

3 Check the Output (alarm) relay A Refer to Section 2 - ifnstallatdon
contact selection. for Alarm relay contact

information.

Cona.wed on ne.a page
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9.7 Troubleshooting Procedures, Continued

Procedure #7 Table 9-14 explains how to troubleshoot a Keyboard failure.

Table 9-14 Troubleshooting a Keyboard Failure

Stop WlA to do How to do t

1 Make sure the keyboard is Withdraw the chaOs from the
connected property to the case and visually inspect the
Disp:ay board. connection.

2 Controller Keyboard may be Use your 4 digit securty code
*LOCKED OUT" via the security number to change the lockout
code. level. Refer to Secton 3 -

Configuration.

I ATMn-ON Using 1000- asa
security code number will override
the 4-digit code previously
entered.

3 Run the keyboard test. Press the S key and hold

In, then press the F key at
the same time. The controller will
fun a display test. 'hen you will
see:

Press each key. 11 It wouks, the key
name will appear in the lower
display.

Replace the keyboard If any Refer to Parts Replacement
keys are shorted out. Procedures" in this section.

Condmjue on nev page
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9.7 Troubleshooting Procedures, Contnued

Procedure #8 Table 9-15 explains bow to troubleshoot a Commurications failure. 0
Table 9-15 Troubleshooting a Cozmmunicadons Failure

Step Whalto do Howtodol

1 Check the field wiring and Depending on the protocol used,
termination resistor. refer to the proper

Communications Manual
_......_ _ Installation Section.

2 Make sure the Communications Withdraw the chassis from the
Printed Wiring Board is installed case and inspect the board. See
property In the controller. the exploded view (Figure 10-1)

for location of the board. Return
the chassis to the case.

3 Deternine if the Run the Local Loopback Test.
Comrrunicabons board is faulty
by running a Press SET UP until you see:
LOCAL LOOPBACK TEST. Up, D)*y

If the test fails, replace the ["ST UP
board. L~ DbOry

Press KUNC unfi you see:
Upwsr D&Oay

DISASL/ v-

Press Aor V you Vol see:
Uope DiOsy

The test wil fun until the operator
disables it here.

0
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9.8 Parts Replacement Procedures

ntoductil These procedures tell you how to access and replace the following printed
wiring boards in your controller.

"* Keyboard and/or Display Board
"* Parts on the Controller Board

-Battery
-PROM
- Control Relays

"* Auxiliary Output/Remote Mode Switching Option Board
"• Second Input Board
"* Conmmunications Option Board
"* Controller Board
"* Transmitter Power Board

Figure 9-1 shows you how to remove the chassis from the case.
Figur 9-2 identifies all the Printed Wiring Boards and parts necessary to
facilitate removing and replacing the Parts listed above.

EquWl•*nt Aledd To accomplish the procedures that follow, you will need the following
equipment:

* Phillips Head Screwdriver

SFlat Bladed Screwdriver
* Small Pliers

Condnued oR ne page
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9.8 Parts Replacement Procedures, Continued

Nowe rwnovthe Refer to Figmre 9-1 for steps and follow the procedure listed in Table 9-16.
Mo Ancldontrotler

boft
Table 9-16 How to Remove the Chassis and Controller Board

Step Ation

1 Pull down the front door and loosen the screw.

2 Grasp the bezel and pull the chassis out of the case.

3 Spread the top and bottom chassis moulding guide railings to
diWsioge the controller board notches from their locks.

4. Pull on the controller board and slide it out. The board will unplug
Itrcm the dlisplay board.

Figure 9-1 Chassis and Controller Board Removal

Cotromher dslyBoard .

C. ha" is Molding0

SScrew;n

CoAdtued on nen page
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9.8 Parts Replacement Procedures, Continued

Parts nWff ml wiling Fig= 9-2 idcndtfies all the Parts and Printed Wiring boards located on the
ktIdftfimn Contoflcr Printed Wiring Board.

Figure 9-2 Controller Parts and Printed Wiring Boards Idenification

Battery Control Relays Transmitter Power Board

0L

PROM ..... e
S8 4

0

Auxiliary
Ol•1sniOte DMCS/RS422/48S
Mode Switching Communications Second
Option Board Option Board Ba

Condnued on aen page
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9.8 Parts Replacement Procedures, Continued

How t mpram the Refer to Figure 9-2 for parts location and follow the procedures in
110my, FROM, or Table 9-17 to replace the Battery, PROM, or Control Relays.

ortmI ReAfys
Table 9-17 Battery, PROM, or Contol Relay Replacement Procedures

Slop Acion

1 Remove the chassis from the case as shown In Figure 9-1.

2 Remove the controller board from the chassis as shown in Figure 9-1.

3 Disassemble the controller board from the thermal barner and t•y the
board out on a static tree flat surface.

BATTERY

1 Unsolder the old battery and solder the new battery into place.

IATTENTION If you have Setpoint Programrrwng option,
reconfigure the parameters (See Section 6 - Setpoint Ramp/Soak
Prograrming).

PROM

I Remove the Auxiliary Output/Remote mode switching option board.
Refer to Figure 9-2 for location and Table 9-18 for procedure.

2 Replace the PROM. Make sure the PROM is ouiented properly.

3 Replace the Auxilary Output/Remote Mode Switchlng option board.

CONTROL RELAYS

1 Push the cip off the control relay and pull the relay out of ft socket.

2 Install the new relay and replace the clip.

Continwd on nen page

242 UDC5000 Universal Di*'!31 Controller Product Manual 9194



9.8 Par;s Replacement Procedures, Continued

NO o p=ttw Refer to Fig=- 9-2 for parts location and follow the proceures in
1J11UNNY outlx om~oto Table 9-18 to replace the Au~iar Outputlketrote Mode Switching Optionf Iofm stching option board.

Table 9-18 Auxilha Output/Re=mote Mode Switching Option board
Replacement Procedures

step . Action
I Remove the cable if present at J12 on the option board.

2 Remove the two screws on the other side of the controller board that
hold the option board in place and pull the board up.

3 Make sure jumpers WI, W2, W3, W4, and W5 are in the same position
as on the old board.

Install W3, W4, W5 for Remote Mode Swttching or Auxiliary
Output and Remote mode Switching

Install WI, W2 for Auxi'ary Outpt or Awdiety OuWput and
Remote Mode Switching

[ArE'ON 1 DO NOT hVall f Aux"ar OuIut, Rumvo
Moele Swttctng, and Coamunicatlons (Use t. Cb to

J12)

Install W3 and RMS cable for Communications and Remote
Mode Switching.

4 Install the new option board using the same screws.

5 Reattach connector J12 if present.

Codad onea n• page
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9.8 Parts Replacement Procedures, contriwed

0
Howto MpaceU the Refer to Figu• 9-2 for m-ms location and folnox the procedu.s in
COIN IHIC•=• opt•n Tabe 9-19 to replace tht Comnmurdcaions C-1, -',n board.

Table 9-19 Comm-.z-,cadons Option board k-pl~aement Procedues

Step Aln

I Remove the ,,o screws on the other side of the oorrroiler board that
hold the Comfin cations Opbcn board In pflco and pull the board
up.

2 Postion jumpers W1 and W2 in the same posý!ton as the old board:
Inslall W1 and W2 for Communvic.afon and Auxiiary Ourpt
Opt ;on or NO oq&on.

3 Instal the new Comrnuntaons board using the same screws.

Coiinnwd on s page
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9.8 Parts Replacement Procedures, Continued

S How to rpl the Refer to Fig•re 9-2 for part location and follow the procedures in

e, md IAnpt boar Table 9-20 to replace the Second Input board.

Table 9-20 Second Input board Replacement Procedures

I Remove the two screws on the o•her Side of the controller board that
hoid the second input board in place, and pull the board up.

2 Position WIJW2 jurner the same as on the old board:
W2 position for Carbn Potential
W1 posaion fot all other se_.econs

3 Install the new second input board using the same screws.

4 Factory calibraxion constants will be approximate. Check the
calLrationt 1 innrrect, recalibrate.

Cotvnued on new page

0
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9.8 Parts Replacement Procedures, conued

w to the To replace the Con•-ooer print•d wiring board follow the procedu're listed in
W Pn r P1ntdwftg Table 9-21. Figur: 9-3 shows all the Jumpers and their locations.

Table 9-21 Controller Boa:d Replacement Procedure

Step Action

1 Remove the chass-, from the case as shown In Fýgure 9-1.

2 Rermo"a the oontroLer board from the cthas.sis as sown In
Figure 91.

3 Disassemble the controer board from the therma! barrer and lay
the board out on a si ctree f t surface.

4 Remove an the opton boards as shown in Ta"le 9-18. 9-1i9. and 9-
20. Make sure all te utmpers are in the same posLion as on the
original conrroler board Refer to Figure 9-3 for jumper kbcatos.

5 ,.Stafl the option boards removed from the ol board onto the new
oontroller board.

6 R.ssefitle the hea shield to the controller board.

7 SWide the corrot er board into the chassis guide molding and push
Into place.

Return the chasms to the case and tbghten the screw.

Coft"ud on: UZ P,25
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9.8 Parts Replacement Procedures, Continued

How to Mplm the Figure 9-3 shows the location of the Jumper locations on the connoller

amwiIwtnrl.rdwkkng board.
bohd
Figure 9-3 Controller Board Jumper Locations

Dual Jumper Plug for Input I and Input 2 Plug P12 Power Selector
and Thtrd input Selector Jumper

Input 3 Selector Jumper
W201/W202

"WI roo- Poeason 201 - No Third Input
WW0 0u rqwWs for Posmon

Pet:,=Ji Outpur _

W2oaio 20. - Third Input
ID2i Salected IJ

Thv lut om m ianh"Ie rCue

D O 2 Jumper2 - NO2jumDDrID Trrsmril rPower - No Jumper [
ANl L=rM°oe !NTJumpe r 0 ueII

W207 I utJumnperW204iW207 4

~w ~714 RT &O- Jumper Pro sent ac

Control Relay Contact Selector Alarm Relay Contact Selector

W107 Aami Relay 92 (N.C.)

7M M W106 1a m 1ulay r4 (N.O.)

W¶09 Alarm Relay 01 (NC.)
W110 ContrlReiayVI (N.C.) W1

Dom D WWl13 C l ReRay vi (N.O)

~~ Wt111 ContoIRmay #2 (N.C.)

W113 o4)nao4ay92(N.0)
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9.8 Parts Replacement Procedures, Continued

How to Np the To replace the Transmiuer Power printed wiring board, refer to Figu'• '1-4
Owtv ri PoW for Jumper locations and foMow the procedure listed in Table 9-22.
p rntd wiring boarn

Table 9-22 Transmitter Printed Wiring Board Replacement Procedue

Step Acion

1 Remove the chassis from the case as shown In Figure 9-1.

2 Place the chassis on a clean, sta.ic-iree wofk surlace, right side
down. The Transmitter power board plugs into the controller board
at the rear.

3 Configure the new Transmitter Power boa.d to provide power to
the particular Input circuit that you Intenid to use. Install the cowbell
jumpers across the appropriate pins on the new power bower board
to match the jumpers on the old board. Ref er to Figure 9-6 for
location of jumpers.

TRANSMITTER JUMPER
POWER POSmONS
Input 1 only W3 and W4
Input 2 or Input 3 W1 andW2
Input 1, 2, and 3 W1, W2, W3, W4
Disable Inputs Remove all jumpers

4 Remove the old transrnitler power board from connector J6 at the
rear of the right-hand portion of the oontroler board and insert the
new one. Make sure the new board snaps Into place.

5 Locate and check the two dual mper positons Identffied as
W206/W207 and W204/W205, at the rear of tIve right-hand portion
of the controller boa-1. The jumpers are corre.ly positioned when
the white knes are vertical. See Figure 9-6 for proper position.

6 Locate and check the jumper for Input 3 selectior identified as
W2011W202. Refer to Figure 9-4 for proper posi in.

7 Reinstafl the chassis In the case and turn the screw on the front of
the controller clockwise until the chassis it secured in place.

a Check the field wiring.
a. Check the connections of the 2-wire tran wnitter(s) to the Input
terinals at the rear of the case. External wiring diagrams for the
various types of outputs are contained In Ih installation section.
b. Apply power to the controller.

Condanued on net= page
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9.8 Parts Replacement Procedures, Continued

Now t rMpla the
vwm.r Powe
ptW vsdwltn board

Figrwm 9-4 Transmitter Power Board Jumper Locations

j5 t~c.4 - -

AC AC W1 W223W

Input 3 Selector Jumper W201/W2O
W20ir--_ 0omo 00 - oTi nu

W20? 0 ,%uZ~~ tor Poston Proportional Outpurt
0- hdInput Selected

[~~~1 PMUAWM Ppmoew~a OjWu and
Third hmwen muW~f n "bayhdLsa

01" r, 2 or 3 Jumper WW204W5

W206 All wisr Po"s - No Jmper rtt

-rn~iit Power- -*~ No nA



9.8 Parts Replacement Procedures, Connued 0
How to m *the To replace the Keyboard or Display printr , wiring board, refer to
ky oard ordisplay Figure 9-7 and follow the procedure listed in Table 9-23.
printited "I board

Table 9-23 Keyboard or Display Printed Wiring Board Replacement
Procedure

Slop Action

I Remove the chassis from the case as shown in Figure 9-1.

2 Remove the controller board from the chassis molding as shown in
I Figure 9-1.

KEYBOARD

1 Remove the door. Pull on one side of the bezel and sfide tie nub
on the door up, out of place.

2 Disconnect the cable attached to the rear of the display board.
Refer to Figure 9-5.

3 Spread the side of the bezel .nd insert a small screwdriver under a
lower corner of the keyboard and pry out from the bezel. Refer to
Figure 9-5.

4 Insert the new keyboard, sliding the cable through the opening in
the display board and push the keyboard into place.

S Make the connection al the rear of the display board.

DISPLAY BOARD

1 Remove the keyboard as shown above.

2 Grasp the bezel with each thurnb on the inside. Punl on each ride
of the bezel and push the display board out wih your fingers from
behind. Refer to Figu.,r 9-5.

3 Position the new display board and snap Irno place.

4 Replace the keyboard as shown.

Contnued on nex page
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9.8 Parts Replacement Procedures, continued

IV/003M or play
printed vmng Zberd,

Figure 9-5 Keyboard or Display Printed Wiring Board Replacement

Rear of Display board Front of Operator Interface

fHon""a

0 __

Front of Dlaplay Board

Pul out Pup out
bezol edge bezel edge
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9.9 Maintenance

CWnlng If you find it necessary to clean the eiastomer bezel, use an alcohol solution
of 50% or less or mild soapy water.

0
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qqtr•inn 10- Parts List

O 10.1 Exploded View

kimj Figue 10-1 is an exploded vie-w of the UDC5000 Controller. Each part is
labeled w' h a key number. The part numbers arm listed by key num="r in
Table 10-: There is a list of pars not shown in Table 10-2.

Figure 10-1 UDCSO Exploded View

7

6

4

@3

Rear of case

SCoznuied on ww page
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10.1 Exploded View, Continued 0
PFUt3 iof Table 10-1 lists the part numbers for the key numbers shown in the

exploded view.

Table 10-1 Parts Identification

Key Pan Number Deern Ousry
Number

1 K30756035-50 i * Door (blue color) 1
K30756035-502* Door (gray color)

2 30755404-501 Keyboard Assembly -blue 1

30755404-502 Keyboard Assemnby -gray

3 30755399-501 Display Printed Wirng Board 1

4 K30756035-501" Chassis Molding - blue 1
K30756035-502" Chassis Molding -gray

5 30755858-501 Rubber Gasket 1

6 See Figure 10-2 Controller Printed Wiring Board 1

7 K30756035-501 Thermal Barier- blue 1
K30756035-502* Thermal Bamer - gray

8 K30756035.501" Case - blue 1
K30756035-502" Case - gray _

9 30754499-003 Rear Connector (tertrnal) 0i (1 per kit) 2

10 K30756035-501" Grouno Strap - blue 1
K30756035-502' Ground Strap - gmay

11 K30758035-501" Button Molding K•t (12 buttons per hit) 1
- blue

K30756035-502 Button Molding Kit (12 buttons per kit)
______.gray

I ,

12 30754494-001 Rear Cover mi

"Kit 30756035-501 also conrins mounting hardware not shown.

CondAued on nex page
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10.2 Controller Board View, Continued

O tIU durion Figure 10-2 is a view of the Contoller Printed Wiring Board. Each part is
labeled with a key number. The pan numbers are listed by key number in
Table 10-2. There is a list of parts not shown in Table 10-3.

Figure 10-2 Contoller Wiring Board Parts

8 3

K102 K104

9 ,

-2T 7 an

Continued on new page
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10.2 Controller Printed Wiring Board View, Continued

Pros ntfltalbn Table 10-2 lists the part numbers for the key numbers shown in
Figure 10-2.

Table 10-2 Controller Printed Wiring Board Part

Key Pan NumWber 0ewrdon ouantity
Number

I Controller Printed Wiring Board 1

30755393-502 Current Output

30755393-503 Time, Current Time Dupiex, Position cr
Universal Outputs

2 30755402-501 Auxiliary Output I Remooe Mode I
Switch Printed Wiring Board

3 K30754499-501 OupOt Relay HoWd down (2 per kit) 2

4 K30754499-501 Output Relay (2 per kit) 2

5 30754385-501 Transrrntter Power PWB 1

6 30755408-501 Second Input Printed Wiring Board 1

7 30755408-501 DMCS Commnnications Printed Wiring 1
Board

30755865-002 RS422/485 Communications Printed
Wuing Board

S 30750596-001 Battery 1

9 PROM- 28 piOW Mernloy Ugrade Kits I
(all lrcjde Commurications)

3075S133-S01 Autotune + Input 3
30756134-501 Autotune + Input 3 + Selpoint

ProgramVMath
30756135-501 2 Loops PID + Autotun + Input 3
30756136-501 2 Loops + Autotune * Input 3 +

Setpoint Program/Math
PROM. 32 pins Memory Upgrade Kts
(al Include Communications)

30756550-501 Autotune + Input 3
30756551-501 AutotJne + Input 3 + Sulpoin

Prograam/Math
30756552-501 2 Loops PID + Autotune + Input 3
30756553-501 2 Loops + Autotuneo* Input 3 +

Setpoint Program/Math

Condnaed on ne= page
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10.3 Parts not Shown, Continued

S Pm not hown Table 10-3 lists the part numbers of the parts not show in Figures 10- 1 and
10-2.

Table 10-3 Parts Not Shown

Pelt Numiber DOW1nPton _______ y

30754466-501 4-20 mA Resistor Assembly! :?ohms) 1

30754465-501 0-10 Volt Input Resistor Network 1

30757088-501 Cold Junction Resistor Kit 1

30732481-002 Single Metal Oxide Resistor 1

30754499-004 Fuse Kit 1

30754471 -001 Universal Input Kit 1

30755946-501 Third Input I to S VoI4 dc Interface Board 1

30756013-001 Single Solid State Relay Assembly - 2 Amp

30756016-001 Dual Sold State Relay Assent- - 2 Anps 2 relays

30756018-002 Single Solid State Relay Asser...:y - 10 Amp 1

30752640-001 Adapter Plate I

30755050-001 Mounting KIt (2 brackets) 1

30754499-001 Jumper Kit 1

30756214-501 Open Collector Adapter I
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Appendix A - Manual Tuning

0 A.1 Overview

twoductian Wben you tune a controil, there are some things to consider

"* Process Characteristics - Gain, Time Constants, etc.
"* Desire response - Minimal overshoot
Basically, contoiler turting consists of determining the appropriate values
for the Gain (PB), Rate (Deiivanve), ard Reset (Integral) time tuning
parameters (control constants) that will give the contol you want.
Depending on the characteristics of the deviation of the process variable
from the sepint, the tuning parameters interact to alter the cnromUer's
output and produce changes in the value of the process variable.

Since each paamoetr respond-, to a specific char-acterisdc of the deviation,
you may not need a combinaton of all three. It depends on the process
characteristics and tie desired control response.

"lranlng tlcftnlq• You can estimate a starting point and the tuning pararers requird to give
the desired controUer response and %ith some experence become proficient
with this method.

An altemnam approach is to rely on a tuning technique. In practice, tuning
techniques usually do not rive exactly the type of response desirtd; thus,
some final adjusunents to the tuning parameers must be made.
However, you should at leiLst obtain a reasonable startg point from which
the desired response characteristi:s can be obtained.

iOm~sretinmog Them are three proccdures for tuning the controUer
Prc ce fL * Tine, Position, or Current Proportional simplex control,

- Duplex Tune or Current Proportional contol,
* Two sets of tuning constants for single output operation.

The suggested procedures describe how to establish and store values of
Gain(PB), Rate, and Reset time constants for your process. You must
know the type of control and algorithm your controller has.

TunV aoft A gr.phic recorder (such as Honeywell model DPR, DR450O, or VPl31)
connected to the process variable will make it easier to determine when the
oscil.lations are constant and a]so the time far one osciation. If a recorder is
not available, you can use a stop watch to dim the oscillaton of the process
variable displayed on the controller.
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A.2 Time, Position, or Current Proportional (Simplex)
Control

PrwVicedu The proccd= listed in Table A- I gives you the steps far. tmnuaily tuning a
conroller with Time. Position, or Currcnt proportiol simplex control.

Table A-i Mznua! Tuning Procedur for Simplex Conwol

Stop Acti:

1 In Manu!a Mode, adjusvt th. ojWp to bring the OV (Process Variable)
near the desired value.

2 Set the Rate time to C mrnses and set the Reset time to the
maximurn value (50.00 nrnutes) or ,et repexsmrnin to tVie rniMum
value to rnnimnze reset action

It a:Oic&'e, set the CYCLE TIME to A secor' and DEADBAND
to 0.5.

3 Incmase GA;N (decrease PB) signirfcaiy Try a factor of 10

4 Adjust the local sstpoint to equal PV ad s-tch to Automatic Cor'to
node.

5 increase the setpolnt by 5 or 10% and observe the proceM variable
resxo";e.

6 if the PV oscillates. coMinue lo Mtep 7. If t does not osclia!e, return tc:
the orignal setpoinl and increase GAIN (decrease PB) again by a
tascr of 2, and repeat step t.

7 Compare the oscillations with the figure below:

Tagma A r Pa* n Cawn

L -11 11 1 11 ll 1 1 11 1 1 1|

* ff the oscifabon matchs pattern A, go to step 8

* I the oolL43Wn matches patern B. increase GAIN (decrease PB) by
a factor of 2 and repeal steps 4 to 6.

* 0 the osciition matches pattern C. decrease GAIN (increase PB) by
a factor of 0.8 and repeat Veps 4 to V.

The amplitude of the cycle is im'iaterial, bul all o; the elements of
the loop must be within the operating range (i.e., the varve musi not
go full open or ckised).

IE Recod the vurrent value of GAIN (or PB) and measure and record the
value of time for one completed oscillation of PV 0

Coviuied op nw paqe
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A.2 Time, Position, or Current Proportional Simplexo Control, Continued

Procedum, continued
Table A-I Manual Tuning Procedure for Simplex Control, continued

Step A,=n_
9 Select the proper set of formulas from Table A-2. Use the values of

Gain (or PB) and time (in minutes) In the lonmulas to arive at the
controller's tuning parameters settings.

A Enter the values of GAIN (or PB), RATE, and RESET in minutes (or
repeats per minute) into the UDC5000 controller and verify that the
PV response Is adequate.

Make additional trimming adjupcstents, 1f necessary, to fine tune the
controller per the guidelines shown below:

TO REDUCE OVERSHOOT
Less Gain (more PB) perhaps a longer Rate time.

TO INCREASE OVERSHOOT OR INCREASE SPEED OR
RESPONSE
More Gain (less PB), perhaps shorter Rate time.

MMOMlnturngtnmuinw Table A-2 lists the formulas used in the procedure listed in Table A-1.

Table A-2 Manual Turung Formulas

GAIN % PROPORTIONAL BAND
and and
RESET TIME in Idinutes RESET ACTION In Bats

Repeat Minutes

PrI rtional (P) only GAIN a Measured Gain x 0.5 %PB - Measured PB x 2
RESET TIME . 50.00 RESET ACTION --0.02(i PD.e.MR oR osithm (ntinimum reset) (vmpeatrimlnute)(i.e. No Reset)
RATE. 0 RATE = 0

Proportional + Reset GAIN - Measured Gain x 0.5 %PB - Measured PB x 2.2
(P) (No Rate) RESET TIME - hftat=.Ti= RESET ACTION w -12

(M/R) 1.2 (WIM) Measured Time

RATE a 0 RATE a 0

Proportional + Reset + Rate GAIN - Measured Gain x 0.6 %PB x Measured PB x 1.7
(PID) RESET TIME - Mezrelie RESETACTI. - 2

2 Measured Time

RATE , MeasureTime RATEM8 8-

0



A.3 Time Proportional Duplex or Current Proportional
Duplex Control

Iftntifi For NEATICOOL applicatons.
Tune the controller with the output above 50% for Heat and below 50% for
Cool.

HEATICOOL prwmpts The "TUING'\functon prompts for HEAT/COOL ame:

BEAT COOL
PROP BAND or GAIN GAIN2
RSETMIN or RSETRPM RSET2MIN or RSETRPM2
RATEMN RATMMJN
CYCSEC CYC2SEC

li



A.4 Two Sets of Tuning Parameters for Single Output
Operation

bibJummon You can use two sets of tuning constants for single output types and tune
each set separately.

TWO SE1MS pmpt The "TUNING" function prompts for two sets ar:

EMD SET I AD _ ='_____ __T 2
PROP BAND or GAIN GAIN2
RSETMIN or RSETRPM RSET2MIN or RSETRPM2
RATEMIN RAMMIN
CYCSEC CYC2SEC



A.5 Two Loops of Control

Utbadudbm You can use two sets of tuning constants on Loop 2 of a two Loop
controuller and tune each set separately

LOMp 2 PrMot The "TLNING" function prompts fir two sets on Loop 2 are:

PnD SET1 PID SET 2
PROP BAND3 or GAIN3 GAIN4
RSET3MIN m RSET3RPM RSET4MIN or RSET4RPM
RATE3MNT RAT.ANh4
"YC3SEC CYC4SEC

C



A,6 Internal Cascade

) •hmtion When using two loops a Internal Cascade, tune the secondary loop

(Loop I) first, then tune the primary loop (Loop 2).

Procodure Table A-3 is a suggested procedure for tuning Cascade Control.

Table A-3 Tuning Cascade Control

Step Action

1 Place Loop 1 in local setpoint mode [or if left in cascade (RSP) mode,
switch Loop 2 to manual model so Loop 1's setpoint will not be
varying during the tuning of Loop 1.

2 Use "Start-up Mode* (See Subsection 5.16) to tune Loop I
[altematively, you could change Loop 1 local setpoint and use "SP
ADAPTr to tune Loop 11
After tuning Loop 1, disable Adaptive on Loop 1.

3 Insure Loop I is placed In Cascade (RSP) mode and then use 'Start-
up Mode* to tune the p,'mary loop (Loop 2).

Verify that KPG (Process Gain) is set to 1.0 initially.

4 You can either disable Loop 2 tuning, or leave It "Enabled" after
__ _ tuning.
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Appendix B

How to Apply Digital Instrumentation in Severe Electrical
Noise Environments

B.1 Overview

Gu"lt OvervMew Products that incorporate digital technology provide recognized
performance advantages over conventional analog insuunentation used for
process control. These advantages can result in better product uniformity
and grea• overall efficiency when used cwrectly.

There are, however, certain guidelines regarding installation and wing
which must be carefully followed in order to achieve this performance. In
addition to the tradidonal precaution of the separation of signal and power
wiring in separate conduits, other measures must be taken to minimize the
effects of electromagnetic interference (=.a",) and radio frequency
ineirence (Rf) on the operation • 0'ze '- ipment. Otherwise, if high
level, short duration, nr-4- - .. w.a•zaed to enter the digital
equipment, the no,'- c L"ansfened into the system's logic networks
and can be misinterpreted as signal data, resulting in erroneous system
operation and other unpredictable responses.

WhereIntlhlsection This section contains the following information:

TopIC Sre Page
B.1 Overview 267

B.2 Potential Noise Sources 268

8.3 Prevention Methods 269

8.4 Recommended Wring Practices 270

B.5 Power Source Considerations 272

B.6 Noise Suppression at the Source 273
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B.2 Potential Noise Sources

overview Noise ý.n enter elecronic equipment via three methods of couplingQ
namely:

"* Capacitdv (or electostatic)
"* Inductive (or magnetic)
"* Impedance.

c(apsc" and Capacitive and inductive ccupling have the same essential effect - they
ki*X"CO I ng couple cur=en or voltage, without any actual connectionn of the two circuits.

Imapedace coupling requires a connection between the two circuits. Typical
noise-generating soumcs that could affect elecronnic equipment through
capacitive and inductive coupling inc":_-je.

"• Relaycois

"• Solenoids
"* AC powe- • .es - particularly at or above 100 Vac

C- .- nt carrying cables
° 'hyris•or field exciers
* Radio frequency transmissions.

bmpemAd CCDJPIe Impedanccoupled noise may enter by way of the lines used to power the
Sdigital equip#me or by way of improper grounding. Most power lines, at

typical ildusntil locations, are far frm noise-free. The noise on them can
be geaerated in many ways, but are nearly always associated with switching
,:ircuits of some nature.

These include:

"* Large relays
"• Contactors

W Motor st=3s
* Buiness and industrial machines
* Power tools
* IM (high intensity dischmage) lights
* Silicon controlled rectifiers (SCR(s) that are phase-angled fired.
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B.3 Prevention Methods

1 bThere are three ways to prevent electrical noise from interfering with the
opermion of the electronic digital equipment

"* Built-in noise rejection

" Separation of signal and power lines
"* Noise suppression at source

Bunt-In rowse metion The first method is to design the digital equipment with a high degree of
noise rejection built-in. This includes housing the equipment in a case that
will provide shielding. liberal use of noise rejection filters and opto-
isolators, and the use of noise suppressors on potential noise sources within
the equipment itself. This, of course, is the responsibility of the
manufaturer who usually performs extensive laboratory and field testing of
newly designed digital equipment to in.-ur the adequacy of its immunity to
noise. As a minimum requirement, the equipment should be able to pass the
tests outlined in the MIB Standard 472-1974 (Surge Wiuhtand CapacityTests).

Signal and po•w n The second method is to prevent noise from getting on the signal and power
3n lines that are connected to the equipment. This is achieved by proper

separation and shielding of those lines. In some cases, separate power lines
or special power line regulation or filtering may be requimd for satisfactory
ele~onic digital equipment operation. It is the responsibility of the installer
to follow good wiring practices.

p M at the Th third prevention method is to suppress the noise zt its souce. This is
the most effective but also the most difficult bemuse it is not easy to identify
iA of the potential noise sources in a typical industrial installation.
Therefore, "suppression" is usually a last resort for those extreme
situations where the other methods are insufficient by themselves. See
Noise Suppression at Source which follows.
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B.4 Recommended Wiring Practices

GrWmI lim - All wiring must conform to local codes and practices. Q
- Wires cwnying similar types of signals (Table B-1) may be bundled

together, but bundles with different types of signals must be kept
separated to p'event inductive or capacitive coupling.

Witre INAIIng Table B- I shows what wiring should be bundled together to prevent
inductive or capacitive coupling.

Table B-I External Wuing

Wire Function Are Sheleed
Twhtold Worse

No. Type Bu"dle No. lIecomnwdend?

HIGH VOLTAGE NO
1 Une Power
2 Earth Ground
3 Une Volage

Dagta VO

ANALOG VO 2 YES
4 Process Variable

RTD
Thermocouple
dc Millivoals

5 Low level (.0 C0V)
4-20 mrAdc
1-5 Vdc

DIGITAL YO 3 YES
6 Low Voltage (c1OOV)
7 Coiputer Interface

Condnwd on ne page
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B.4 Recommended Wiring Practices, continued

O Adjs rulu Please observe these additional rules for wire bundling:

" For distances over five (5) feet, and when shielding is recommended,
use a separate metal tray or conduit for each bundle. Where conduits or
tays are not practical, use twisted wires with a metal overbraid and
provide physical separation of at least one foot.

"* Tray covers must be in continuous contact with the side rails of the trays.

" When unlike signal levels must cross, either in trays or conduits, they
should cross at a 90-degree angle and at a maximum spacing. Where it is
not possible to provide spacing, a grounded steel barrier or grid should
be placed between the unlike levels at the crossover points.

" Trays containing low level wiring should have solid bottoms and sides.
Tray covers must be used for complete shielding. Tray cover contact
with side rails mast be positive and continuous to avoid high reluctance
air gaps, which impair shielding. Trays for low level cables should be
metal and solidly grounded.

" Wires containing low level signals should not be routed near any of the
following:0 - Contctors,
- Motors,

- Gene,-ators,
- Radio transmitters, and
- Wires carrying high current that is being switched on and off.

"• Use a 12-gage (r" heavier) insulated stranded wire for the ground
connection. Attach it firmly to a proven good earth ground such as a
metal stake driven into the ground.

"* All shields should be grounded at one end only - preferably the
instrument end.
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B.5 Power Source Considerations C
Opem*wthm Imits The AC power for the digital elecmonic equipment must be within the

voltage and frequency limits specified for that equip=ent. Attempts to
operate outside the specified limits will result in no performance. For those
installations where the supply voltage will not stay wit-in the specified
limits, a ferroresonant ransformer, for voltage resolution, should be used.

IUx6ndent AC For protection against noise, the AC som'ce for the digital electronic
source equipment should be ind:epen&-nt of all other loads especially when

switching loads are involved. For example, it should no! provide power for
air-criditioning, convenience outlets, lighting, motors, or similar noise-
generating devices. To obtain elecuical isolation (see Figure B-I) a separate
ransformer is required to supply power to the digital equipment. For

additoial noise and transient rejection. shielded primary and secondary
windings may be required. And, if necessary, power line f"ilte may be
added to attenuate noise signals that have a higher frequency than the power
line frequency.

Tr&"bnsford2gbd Figure B-I is an iliustration of a separt transformer required to supply
equipmart power to digital equipment.

Figure B-i Transformer for Digital Equipment

H H
Power source To digital
120/240 Vac electroric
sing* phase N N *Wumrd

G

0
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B.6 Noise Suppression at the Source

b d~inGenerally speaking. when good wiring practices are used with well-
designed digital electronic equipment, no further noise protecton is
necessary. However, in some severe electical environments, the magnitude
of the electrical noise, is so great that it must be suppressed at the som'e. In
most conntol cabi-.ets, the main sources of noise are motor starters,
contactors, relays, azrd switching gear. For this reason, mzny
manufacturers of these devices supply ",urge suppressors" which mount
directly on the roise source, (for example, on the coil of a control relay cm
motor starter).

For those devices that do not have accessory "surge suppressors,"
rtsistance-capacitance (RC) c~ircuts and/cr voltage limiters such as metal
varlstors may be added when and where needed. This can be broken down
into two categories, namely inductive loada (for example, a relay switch in
series with a relay coil) and r.•.'AM.

Metal Oxide Varistcrs (MOVs) are recommended for transient uppmession
in inductive coils. An MOV is connected in parallel with the coil and is as
close as physically possible to the coil (see Fig=re B-2). MOV devices
(listed in Table B-2) are recommended for geneWal purpose applications.

Table B-2 lists p.m numbers for recommendtA MOV devices.

Table B-2 MOV Devices

Part Number 30732481-001 30732481-002

Maxirnum AC 130V 275V

Energy Pulse Rating 10 Joules 15 Joules

Supplier (Genaral Electric) V130LAIOA jV275LAI5A

9/9a -!on Am page
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B.6 Noise Suppression at the Source, Conlinhed

- 0
WdalumvoiVe Fig=re B-2 is an illustradon of transient supp-rSsion in indv-tvev coils.
continued

Fig= B-2 Transient Suppression in Inductive Coils

fl0.5 rrdd

Metal R~efay coil T
A.C.r'oid oMs
supply

Additionai prometion may be provided by odding an RC circuit in pramUe;
wi the MOV. This consists of a 22'1-ohm res:.or in se-ries with a 0.5
micarad, 1000V capacitor. The plwer rating of the resistor will
depend on the voltage rnting ofthe coil (see Table B-3).

Table B-3 Coil Voltage vs ResLitor Voltage Rating

Cm Volage Regor voltae Rating

115V 1/4 Wont

230V 1 wa

460V 3 Wft

L..2 550V .5 Walt

Com•swudon Rm page

0
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B.6 Noise Suppression at the Source, Continued

Contacts When a conact iniemrupts an inductive load, a certain amount of energy is
stord inhe load. An MOV or RC circuit in parallel with the load provides
a place where this energy may be dissipated. However, if there is no MOV
or RC civuit, the energy may create a visible electrical art across the open
conticts. This, in turn. results in electrical noise as well as damage to the
contacts.

One way to eliminate this arc is to connect a resistor and capacitor across the
contacts (see Fig=re B-3). A combination of 47 ohms and 0. 1 microf.•rads
(1000 Vdc) is recommended for circuits up to 3 amps and 300 Vac. For
voltages abovc 2000 Vac, an MOV across the contact may be added for
extra protection.

Figure B-3 is an illustration of a resistor and capacitor connected across a

contct to eliminate electrical noise.

Figure B-3 Contact Noise Suppression

Ft--R C I'
A.C.
Supply

"I,

For large load currents, a rule of thumb is to size the capacitor so that the
number of microfarads equals the number of =mperes in the load current,
and the msistor has dte same resistance value as the load. The objective is to
eliminate the visible arc.

Either discreet resistors and capacitors or packaged RC networks may be
used. An RC network (47 ohms and 0.1 microfarad) is available from
Honeywell as part number 30371852-001. Similar RC networks are
available from Electrocube Inc. (4a= number RG1782-3) and from
Industrial Condensor Corporation.

00Cornsoedoon next pa
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6.6 Noise Suppression at the Source, Continued 4
contacts, continued In DC circuis, the power dissipation under steady stme condition can be

eb natedby placing a diode (in series with a resistor) in parrlel with the
load (see Figure B-4). The value of R should be less than or equal to the
DC resistance of the inductive load.

Figure B-4 is an iustration of DC load noise suppression.

Figure B-4 DC Load Noise Suppression
.- /-

D.C. J
suply -- R

< Inductve
load-F ~Diode L-
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!Mi ?%UAL RESET 77 Rznp sepensu 180
N~tamm 'Noin 259 RU n 8Mamnal tuning formuln 261 RaVm ok Poz 18pl 182
Mannal Tuning Procedure 260 RATE 2 77
MAX 78 RATE acion, 76
model nunber bierprewion 11 Recycle number 180
Mounting Relay Output (Single Loop or Loop 1). 32

Ovrall dienusions 24 Relay (Time Propuional)Output 32
Mounting procedw 25 REMOM SEITPOINT SOURCE 104,109.
Noise 267 142
win rejection 269 Remo(e Switching 162
Note Model Nmber 25 RESET 77 I

RESET 2 77

O RESET UNITS 1070 ~REVERSE ACTING CONTROL 105, Ill

O"jFF 85
Op1 Collector or Solid San Relay utpu S

35
Operating limks 10 sampling time 174
operating peameus 131 SECUR17Y CODE 78.128
Operation 125 Selecting Mana or Automatic mode,
Optiona Input 3 31 Fomf'uead 137
output algorithm 94,95 SET POWT LOW LIMIT 105,110
Outet Calibration 209 SEOINT HIGH LIMIT 105.1 10
Oveview I Setpoint Progra Data Entry Procedure 186

SETPOINT RAMP 80
Contigring 146

P Running 147
PARITY 115 SET'POINT RAMP FINAL SETPOINT 81
Parts Identification 254 SETPOINT RAMP TIME 80
Pars List 253 Sexpoint RMDWSoak Programming Option
PD WITH MANUAL RESET 86,88 179
f l =iderdons 24 S e eit wkz indic ion 144PI' A 86,87 SETPO•[NT TRACYING 104. 110
PID B 86,87 SHED CONTROLLER MODE AND

Position Proportiorna control output OUTPUTLEVE 116
calibnation, 213 Shed seTRUf 116

Position Proportional Output or 3 Position SH TM 115
Step 33 ShorTe T m 175

Power Up 126 Sior Tune feature 170 26

POWER UP CONTROLLER MODE [ipal and power line separation 269
RECALL 105,110 Soak segments 180
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Tuae Window 174
Twsfoner for Digital Equipment 272
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274
TRANSMfl'UR CHARACTERIZATION

97.100, 102
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Capacities-3600 rpm Motor
S..... Nominal Rating

Blower Motor Service Inlet - Ri

Catalog No. HP Factor Size Ow.c. SCFH mbar m3/hr.

SMJ'V0 1,3 1.35 6 7.0 6 17.4 195,
SMJ C.*0 '/2 1 25 6 70 15,"000 17.4 425'
SMJi c a,2 1."-i. :15 8 9.5 40.300" 23.7 11,"1, 41•
SMJ 34,2 1,13 ". 4 1 o.0 Zeo0-* 24 • 136'
SMJ "442 ";2 '.25 4 10.0 8,eCO) 24.9 243'
SMJ 4-'2 3"4 .25 4 10.0 1 '00 * 24.9 396'
SMJ •.*2 1 25 8 10.0 32.E00 24.a 929
SMJJ.'82 2 1.9 8 13.0 45,300" 24.9 1-274
SMJ e!15 5 15 8 10.4 92,500 25.z 2.E20
SMJ•.'4 3 ".1" 8 11.0 69.010 274 1,;94
SM' S131- 3 1,1F. 8 11.5 72.C00 28.6 2.119
SMJ 514 2 1.1t 5 11.6 ,:",00 28.9 1.263
SMJ SSI4 1-1.,*2 -. 15 E 13.0 37,C00 31.1 1,^46
SMJ 3414 3.4 1.25 4 11.0 1C,0" 349 28"
SMJ 4614 1 1.25 E 1,O 21.200 34 9 60,0
SMJ'101016 7-/.2 1.15 10 1-'." !0.,400 35." 3,976
SMJ 341.1 -,'2 -.25 4 14.7 7,ESC 36.6 2"3
SMJ e5'I 2 1.15 E 15.0 32.C,00 37.4 906
SmJ 4f55 1 1.25 e 15.5 23.006 38.6 E51
S'AJ 46*6 1.1!2 1 "5 6 155 27,000 38.6 765
SMJ 12'217 15 1.'5 12 15.6 223,000 38.9 e,315
SWJ 4616 3A4 1 25 , 15.6 13,600 39.4 365
SkJ 101016 13 1.'5 10 160 1633.000 39.9 4,,616
SAJ eel 6 5 1.*5 8 17.0 7C.000 42.3 1,982"
SkIJ 101016 7-112 1.15 10 17.0 8E.00C" 42.3 2,436"
SNAJ e815 3 1.15 8 17.1 52.0OX 42.6 1,473
SMJ 121217 10 1.15 12 19.1 1,5..000 47.6 -. 243
SfJ E617 2 1.15 6 196 25.70, 48.8 723
SWJ E617 3 1.i5 6 -99 3,0OC. 49.6 1.07A
SWJ 4617 1-1.'2 1.15 6 2C 0 1E.030" 43.8 42.,"
S4SMJ E817 7-1,2 1.15 8 20 0 -•3.E-0, 49.8 2.407
SMJ 1010"8 15 1.15 -0 200 165.00,' 49.8 4 673"
SMJ 4616 1 1.25 6 ' 0.2 1e,53", 50.3 467SMJ 6817 5 11.5 8 21.2 V.50. 52.8 1.912

SWJ 121220 2C 1.15 -2 26.0 202.000 64.8 95.721
SMJ S619 1-1V2 1.15 6 27.0 15330 67.3 433
SMJ Z-61 9 2 1.15 6 27.0 20000 67.3 565
SVJ 4619 2 1.15 6 270 20.0^0 67.3 56e
SPQJ N619 5 1.15 6 274 .491C0 6f.3 391
SMJ 6619 3 1.15 6 27.3 27.3n3 69.2 773
SMJ'e.812 7.1,2 1.15 8 27.8 70.530 69.2 1.9.',
SMJ 121219 l 5 1.15 12 27.8 1!0.)00 69.2 4.248
SMJ 101019 *0 1.15 10 281 . 7,530 7C.? 2.478
SVJ 121221 25 1.15 12 50.0 209.0 0" 74.7 5,919"
SVJ 6621 0 1 15 6 31-,.0 "8.330 77.2 515
SMJ 6621 E .15 C 31.5 36.!C0 78.5 1,04;
SMIJ ,62' 2 15 6 32.1 9.1C0 80 0 2!F
SMJ 882' 7-'1,; ".15 8 32.3 48,Z C00 8O 5 1,.359
SMý E82"' 10 1.15 8 32. E 7-',500 0' 2 2,110
SM. 101,121 20 " 15 10 34. '33,0.00" 847 3,757'
S111. 1I10.21 "5 "15 10 31.2 -!A. 00 852 3,441
SM. 121222 25 ".15 12 35.4 213,--ko 86 2 6.,22
SJ',.,,1i22 3 1.15 E 37.2 11,EC0 92 7 326
SMJ 1"0'23 25 1.15 1 38.6 "78,:,00 98 , 5,04"
SM.1J P.?2n .5 1.1! 6 3-. 102.,,00 969 2,889
SMiJ E6.3 7-1/2 1.15 E 39.0 42.500 97.1 1,2C4
"SM', 10"023 20 & 15 10 3.16 13%,600C ,9 1 3,e2
S.iJ 52. 10 1.15 6 A ̂ .sC C lCO. 4.531
S',J 4623 5 1 1 6 ,1 " 21.C50 102.4 835
SMJ 828 10 1 6' " 8 " !.C ",36.5 1,133
SMJ 40.28 5 1.1 5 6 750 14 500 7.0 411
StJi 4e28 7-112 1.15 6 8 99.8 2E *OC 139.0 79t5

Si./J ,E2c' 15 1.15 5F 6 .5 V 0Y) I A 5 '.78.

t2JU28 25 115 8 9200H OX" 47,0 2,f9!'
Sf.J F82_ 2K 1.-5 8 COa 90)' 4S. 4.5 2.5'7

S.-,I :,f 2.ý P -• '1 1 s.a-w
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Dimensions & Specifications-English Units

G6
\.P0 0

0 0

K 1 0o 0 %.P T

A 0" Cý C 0ýCu1:t!

.--- FJ --- E ----

Fkvgect Outlet Threaed Outlet

0- 0

5"s,'-ie B5 . ,,e" -or; Dimension "K" And

SSBlower Motor Specifications
P AN motoim are 3600 RPM.

- Frame Dim.K"
HP Encl. Size S.F. (Inches) V./Ph./Hz. Part

Dimensioni, In Inches Bolt 1/3 0!er 48 '.3- 3 1!5..23Z/1,6' "1175
Base* L M N P a R Oia. 1it$ "E.FC 4F *".35 3 115/233;,'V66 !0755

- a. V3 Orpr 4e -.3! 3 230,,453'6, 17745

1 7-3:4 9-3,,4 -10 ,.7',S 9 3-7;8 1,2 V3 TEFC 40 ".3! 3 2 ,':,46 :3V6C 10448
2 9-1/4 11-A/4 - 5-518 0 4-3/8 1-2 :240 .2 3 11,23C,1;6• 11180

3 10 12 1-1V2 6 1 4-5/8 1/2 1V2 TEFC 42 '.2S. 3 115/230,'1,',C 18778
11 13 V12 ,-1:2 I 4-7/$ 1/2 1;2 0EFC 48 ".25 3 230/4e:,'3"e0 11178

5 12 14 "5-1/2 7 14-1/2 6.5/8 '12 1/2 TEFC 48 .25 3 230.14823,830 10449
6 13-3/4 '5-3/4 17-1/2 7.7:8 16.1/2 7-5/8 "/2
7 17 1g f..1!/2 9-1:2 18-1/2 8-5/8 ",*2 1/2 O er. 50 ".2- 3-142 2M0.:46^;3,'8C 10C47

- - 1W2 T.FC 5e ".2! 3-1.2 230/46./V/6C 10C22
Iel' dceBa3,4 Oper. 5d *.25 3-1,2 115.23V/!/6:} 11152

3.'4 TEFC 56 -.25 3-1,2 I15,'23C/,'V63 18777
3,'4 0er. 56 ".25 3-1/2 230/,460/31le3 11183

Flange Dimensions 3,4 T=FC 56 ".39 3-1/2 2 0/4 603"61 17723

"B"-t-H oto-e- ' 1 Ocen 5C '.25 3,-12 1 "233"1'6) 1 187
1 TFcC 5 i'.2! 3-1/2 2'0,4603,,60) 162R1

*\l~eo~~t-~sI Ocen 56 .25 1' 3,6:0 11199

1-':2 O-cr 5e '.1! 3-, 1 "5,23"1;6:) 16742
1-'2 Ozer, 143, *.15 2-,1 20,43'3': 11192

S1.-,2 Ti•FC 143T -. 1 . 3-.,-2 2t ,46 ;,/ 6) 11197

- - 2 Ozcr. 145T 1' - ,' 210.46'36, 1 233

o 2 TEFC 145T ".1! - ,' 2 0*,46,3.' 1" 9

3 Ozer 1457 1. 15 ' -,A! 2.90.46-'3'6." 1"2C7
t TFFC 182T 1.15 4-'.12 2'0,48,38,6 1"2k,9

LetmzterT *O F. Our 182T' 1.1- 4-'; 2230,'3,6" 1213
____�_ _�m_"- "i TEFC 1:4T 1.1 42 20.,'46:,'13, 1"210

Nominal 7-1,2 Occr 184T 1.1C 4 *,'2 2" 0:46,'3 'C-) 1'21•,
Pipe Dimensions., In Inches Bolt 7-''2 TEFC 213A 1T I 5-1.4 210.46:) 1'2'5
Size s I- U' V" Dia. - o :e: 2 "T -1, 5.1,, io,' .C'6 ' 1,,-6

3 7.1:2 - 3 4 5' 1 ,FC 2'5- ".1E -.-14 20,4'3'6! 11217

4 9 7-1'2 3/ e . 1S Ocer 2"5T " t -1,. 2:0'4,3 ' 1221

6 11 90-1 2 7 /B E '4 11 TFFC ?E.-T ",1 5-1." 23C'46,'3,', 1220

1-21.'2 11-3:L. ", e - 4 2Z Oc A, -I 4 2'."6E3' ,) 1 122k
10 le :-'-1:" 1 12 7,'0 2; TEFC 21,6T ".1! 5.1/4 290, ,3,:; "9a-
17 " 17 1 12 77 25 . .?:7 .15 5..-. 2.>.:...'r "4C72

~ ~ 2r TEF-C 26.7 ".'.3 . 7 2'0.'.,0, . "
:l-',rtr, .31 2b4t "I. ,;KrOt.1•• :.-/31



Dimensions & Specifications-English Units (continued)

Blower Motor Dimensions, In Inches
Catalog No. HPI Inlet Outlet A B C D E F G H J Base 2

SMJ 34123 *";S 4 3 2-3.'16 9-" ,2 7-1/2 8-36. IC'-!/ 8-1"/16 t 1-7,'E- - 1
SMJ3414 3  1/2& 3;4 4 3 1 9g-'•2 8-5`16 9-3,"6 1,-0916 9 A16 3-1.'ý1e 1.7-e - 2
,.wJ 34'4 1/2&33,4 4 3 10 9-1/2 8-511C 9.-3,'f 10 9155 9-916 3-1311 1-7..e - 2
SPJJ 36"9 1-t.'2&2 & $ 1 "1.16 14.1/2 11-3,,4 13 I1-55- 13-5116 , -1.-"

SIJ 34.2 3 "1 9,. 5,'3 9.1- V2 E-1,,2 7.e I3.13 16 8 ':16 4-7.'E 1-?i8 1
3 -vJL.4-2) 3,1 - 4 1C-,1'6- 9-1/2 e-1:2 7.7,6. 1)-I-. 16 8.','l 6 4-7;'6 1-?:'8 - 1

st./! 6"C-3 1/3&:2 1 A 9-13,16 9-1.2 5-13,16 6-11/1- -13!16 6-/8 4-5;. S 1,- 1-1,Z, I
SAJ 46'4 ' 6 4 11-1:2 12.V2 8-1i 'I6 10 17.1 15 - 10-3-16 4-,6 14. *

"fiJ 4fr' ! a/" & 1 5 , 11-'2 12.1!2 8-15 %'1S 1 1'.11 10-3I16 4-5,"E 1. ,S 4
SMJ 46"E 1 &1-1:2 r 4 11-Z:6 12.1!2 8-1:2 -- 1/8 1"-13,15 11-5!16 4-3:," 1. 7 4

%4J 46- 1-;2 ,2 4 11-3.1 12-1/V2 -I.,'? "-1,6 -13.1i 11-5,16 4-3:,"C 1" -7 4

S%,IJ 46"- q 2 .5 4 11-1:4 '2-1!2 11-3.4 13 15-1716 13-5:,16 4 •-7,'s 4
SMJ 4,3! 2 6 t 15-3:16 '5-1-2 12-3!."- 4-3-S I1-7,, 14- 2 4-1!2 1

-mJ 46"..3 3 6P 15-5.'16 15-1.2 14.9,'16 14-11.-. 1C-33 15-23,S 4-5"; '.78 5
SMJ 4623 5 6 4 15-516 -1:2 "4 1r.1/ C 15-3-B '5-3'6 4-5T .8 5
SMJ 4872 5 & 7-142 6 4 17-" .16 la 15-7;i 16-i."8 18-3,'3 "8-" *2 4-90!E ". ,6 - 6

SM! 68e1" "-l;2&,2 6 6 12.7:16 2-1!2 S.-, .13.- 12-3t9 1C 561/4 "-'.8 4
SM!J 6e15 2 v5 8 12-7/16 2-1i2 8-':4 9-13!'- 12-2S8 10 -.1/4 '-7:. - 4
SM! 861' 2&X3 6 6 11-7,6 '2-1:2 9-3,'S 11-1,8 13-3.9 11 -'4 4,3/A4 '",e' - 4
SMJ 61, 317 6. 6 11-7,`6 '2-1/2 I-3' 11.1, 133' 11-'/4 4-3/4 ' --7;e 1-2 ,
SMJ Weia 3 6 6 15-3:16 -'!-112 11.-34 13 14 $.8 13-S116 4-1/2 "-./R -
SMJ 03e -19 . 6 6 15-3:1e •1-!'2 11.3;4 13 14-3:8 13-5: '16 5.-3/4 "-7! 6 - 5
StM!6J 61 335 6 6 1f-324 "f-1.,2 14-• ,1'-f 14-".,'g 1.,-9.1 4- 1 .'! - 5
SMJ66,23 7-1;2 6 6 15-•,'16 !" -1:2 12-4,16 15 17-339 ".3.05-- .7.E' - 5
S!B M 12 ,-1`.21D ; 6 2 '2-1/2 7-5,16 8-7/71 1C-3,' 8 13/16 5-1;4 -7/R - 3
SMj 6812 2E 8 6 12 '2-1/2 .-5:16 8-7;16 1C-3/: 8-13/16 5-1/4 " -7,'e 1.2 3

SM!j8'3 3: 6 8 14--!2 '2-1.2 E!.7/ 10 12-3,3 10-9:16 7-3,' 16 -7,'P - 4
SMJ 8E'3 31 6 a 14-";2 '2-1/2 8.7•' 10 12-3;8 10-9!16 7-5,1j- ' -6:2 9.6 4

*SMJ 88* 3 & 8 1E '5-1:2 9 '11:16 :1-114 12-:';5 12-1;16 5-1/4 %-71' -

SM! 881 5 33,5 - a 'f " -1'2 9- 1/16 1 -1/4 12-,34; 12-1116 5-1/4 -7:, - 5
SMJ 88 5 5 8 8 1" "'-1:2 9-11/16 '1-1/4 12-1;3 12-1.16 5-1/4 7.7:8 - 5
SMJ S'7 5&7-1:2 S 8 15-7;1/, '-1:2- 9-7,'- 11 13-7,3 1-7/e8 5.3"4 *-.,'- 5
SMJ 8e*9 7-1/2,?A ,8 8 16. '.8 1-12 13 '4-5/18 1C-3,I-3 15-3,:16 5-7/71E .1" - 5
SM, 8E21 7-V;2 & IC 6 8 18-.1 2 19 14 1. 51/2 15-3:8 16-7/16 5-3!4 -74/8 - 6
SM! 8e23 1Z&,15 8 8 20-',/8 19 1-t4/16 18 16-,:8 16-7/8 5-1/,2 "-7ie - 7
SM 8828 1o& 15X 6 8 19-!,2 19 15-1:4 1e-1e 22-.;8 18-3,, 4-7,8 ".7ie -
STO. 882 15E,20 2!D 6 C 19--'2 19 15-1!4 1E-li' 22-3:8 18-3,8 4-7/8 7-.'- 1-9.'1 7
SM 6828 25-. 6 8 19-12 19 15-1;4 1-.1/e 22-',A 16-'.,E 4-7/8 o-'?P 3."-8 7

SrML 101C-0 7.t";2 10 10 18-- '1:e •-1:2 0-13:16 12 14-3'.53 12-3:4 8 2-3,P - 5
SM. 10IC D 1 C- 10 23-"-'16 19 -1316 12 14-3;8 12-3/4 8 ;.3/8 - -
SMW IGI 1C 15D 10 10 20 -:4 19 12-'.-4 13-1/4 14-3.; !-'86 T.:-; Q .. '-a - 6
SMJ 1011C18 15. 10 10 20-':4 19 12-'/4 9.1- 14-3,' 1'--9;'6. '-9""S 2-3/, '-.7 ;a 6
SMJ 101C" ' " 10 10 19 3,4 13 '3 14-3:8 , I-3,'a 15-*,'4 7-1/'f 2-3!e - 6
SM!J 1G0C2;1 'S- 23 10 10 21-71,16 13 '4 1 1./2 1E-.'3 1Y-'.1 5.3"4 2-3-e - 7
SMJ 101C23 20 10 10 23-''116 19 43/16 1i 18-3.3 17 5-3'"e 2-31. --
SMJ 101C23 25C 1C- 10 21"-'."E 19 14-a12; 1G 18-V.8 1, 6-31'E 2-3,F ..5!8
S1.J1 10,C::3 25F 10 10 2.1-3!1'6 1 19- 1.5 l,1'8 17 6-3"'t 2-3-8 3--,8 -

SM! 1:;121' 10& 1-6L 12 12 21 "-:16 19 "0-13,1S 12 14 3,8 t2-3'4 8 2-3!e -
SMJ 1212, 15= 12 12 20.'':6 13 03.S,1" 12 14 .:3 2-3,4 8 2-3.8 "-3' 5
Si! 121210 103 12 12 23 1l 13 14.1.2 1!2.' 15-,4 E-1,4 2-3-. - 7
SMJ 1212;: 1S. 12 12 21 1C 1.S 14.1:2 1,, 3.3.B 15-','4 E-1,4 2.3fe -
SMJ 1212'3 :::1; " / 11 22 1P 13 14 1.2 15-,-3,B 1t5','4 E-1/;4 2-3,8 -
SMlj 121221 2S0 11^ I 2P2-1-IC 13'4 5-9,0'."' 1. 7-3E 2-t !5.9,3 7
SM! 1:1,31 25- 12 12 22-.1, 1E "4 :'5--3,'11 15..3 16 G,'16 7-3/;E 2-3/8 3-, -8
SvJ 1;1232 25. 1. 12 22-',Y1E, 1. '4 15-1• 15-,.8 16',-16 ,-3-8 2-3;E 1.5!;8 7
S:,liJ 122 ,: ,; 1 'e .';I2, 1' 4 4 17--' 11..5, 18-?,16 -,'8 2- 3 1.8 7

-- n -. *" -r -(--,I : -r -I -:'Cj

; zefrr !c Ire t-:ate -mz-.rt yi zzia ! f:r cate - 3or~?:;-,er,. crI;

S,'rn1ie: .n N, F.T" lh-Ea'j.d :.u1ie. AlI ctv'r "lo';,,:, r-..,. %.c 0u C ,IS h -.ZnJ 5', " :atter- ,'etsa,

To Order bP,,:, b c.,er catacr ni.nher, CW sr CC Vati-rW .ctai.tn. r,, . c.,n o"TF,. lge ard 'rDnc sz



Dimensions & Specifications-Metric Units
G -- -0 -

0 C 0 0

Er_0

N Flanged Outlet Threaded Outlet

Nd 0

•rn- r.,e B,22crv% LDimension "K" And

T Blower Motor Specifications
P AN motors we 3600 RPM.

S.Frame . i."K"

HP Encl. Size S.F. (mm) V.IPh./Hz. Part

Dimensions (mm) soft I/3 Open 48 35 76 1"5.;23ý,,I.,f' 11,75
Base' L M N P 0 R Dia. !,3 TFzg- 48 .35! 76 "5.2230/1,0 17;-5

1-_3 0pe* 48 '°.35 76 230.'!4'M,,10 , 7745
"197 240 254 124 229 98 " 1"3 =C 4 e 1.3! 76 220246*0,'3.,'0 1C448

2 23X 20E 279 143 254 111 14
3 254 305 292 1592 279 117 14 1,2 Oper SB 1.25 7e 1152301/f.. 111890

4 27; 33? 305 '65 279 124 1: 1.12 TE=: 4'r "25 76 1 *5!]20)1.;^, 1E7713
S 355 356 394 "78 368 168 14 1/2 Oper 4e 1.25 7e 230!4,O,3*60 11178

8 349 4= U5 20, A19 194 14 2 TE=C 4E 1.25 78 2-30Ae0.'3/6: 10449

7 432 4e3 495 ,211 470 219 14 ;'2 Ocern 5C 1.25 s8 23 C,.46C0'3!6 ^ 10047-
- - - - 1/2 TEUC 5. 1.25 8i 23 V460"3,T*3 10032

.3/ C,;en S5 1.25 09 1152130 '1 ;EC "" 1L2
3,'. TEFO 56 1.25 0 z 15,23C0,l/C;C ":87"'7
3,,'4 Oren 56; 1.25 89 23C,',46'3,;'C 11P3Flange Dimensions V4 TEF_ . fs_ 1.15 eZ 23,0/'4601'3: 17723

•O:H A>l D ln 'W C• 1•J " O erl !6 1.2 5 8 -1) 11 e"230 'I/ ",*;C '111ll•
- N-rb. V-nf•11 H Dle- I TEFC: !6 1.25 e- 23ý'46C,'2.'Et G8B6

1 0e-i 50 11.25 59 23C.4:; C, *! 1 lP

""-~'2 0oew 56 115 69 115,23,"C0 167.12
1-1/2 Open 14., T 1 I5 V 23,45:.6'3i0 111C2
1-1/2 TEFC 14 .'T 1 IS• 89 2 : .'..0 2llG7

2 Openi 145T 115 89 230/450,'3,'C0 11203
. -FC: 145T ¶.15 89 230'.3,'3.'1;0 119s
S Crpi 145T 1E 89 230,465..,,0 11207•tC, 30C • ~TEr,.: I K2T _'.[5 " 3 :64•,3.0 11201:

anei w'"r 1 ) C'r" 182T 15 ! 1: 230.4F 323!6 0 11213
- -- - '84'T .. 15 11" 2100"45 0/'&0 1'210

Nominal Dimensions 1mm) 7-1/'2 Cper - 6,'T 1. 11,4 .30`.',0,3f,'63 1-14
Pipe i0o o7.1V2 TE;C 21:rr 1! 1
Size S T U Dia. -. 2121- C 12% 121.

76 191"'52 3.. .f, 14i TEc.- 2- 1.1.5 123 ,4 I.3 1 r-7

1'2 229 191 1; P 16 1" C,, 2I,- 1.5 1332 3:C.'46,,'3 1221

152 279 .41 ^2 P 19 15 TEý-( 254- 1.,.5 109 23.'463,2. I I??)

2Z3 2 21 '2 22 20 .EFC 2!f7 l.'5 159 239?'3 " 4
3'.5 -3 4" ^5 '2 -2 -

• :x-gbt-' a•"'= ; ,ftc";l '- .t .• ., 2 5 T F;ý," 2.£.,4 r I 1ý 17p, ,"1'3i*"'451, &,r l9;. I 7,C4,



Dimensions & Specifications-Metric Units (continued)

61 e Motor Dimensions In Millimeters

SCatalogONo. HP' Inlet Outlet A B C 0 E F G H J Ba..2

Sn 1J3412 • 1:2 3"NPT 232 241 191 21 3 27 22 1 102 4E - I0SMJ 34144 *,4 33.4 132 3"NPT 254 241 211 233 2C- 2 4, 97 45E - 2
Sti.J3414 "A & :4 12 76 2!4 241 211 233 25P 241 97 4F - 2
SVJ351.3 "-':2&2 1!2 3- \PT 2E4 3"6 29.R3 330 3-3_1 3 -2. 102 4S - 4
SVJ 4412 ".'2 "';2 4"N ,;'T .4.,1 2.1 i 165 200 27.! 2C{C 113 48 --SJ 4412 '2'4 "2 4*NPT 244 241 165 200 2'5 2CE 113 48 -.

SSWJ46 10 1,'3&1./2 '52 4" PT 24c 24' 148 170 242 175 117 4? 32
SSMU,0 14 1 152 4"NPT 222 3,8 221 254 311 2!) 110 48 - 4
SVJ 4eIs 94S 152 4"NP•r 222 3"6 221 254 351 2!!' 110 45 -. 4
StJ.IzCs' I R ,1.1,12 132 4"NP" 2e? 316 241 2f 3 3-6 3'ý- 106 5 - 4
St.1' 4571 -,1.2 132 4'NP- je9 3'6 241 263 37e 3-C 106 46 - 4
St/.l 46 l" 2 132 4'NP- 2H6 3;8 298 330 402 332 102 49 - 4
S,,.l' -21 2 132 10? 3l 6 35 4 32• 3a 4'29 3CH 114 4! 5
StJ.l'623 3 152 102 3394 344.372 391 3 21 1•7 48 - t

S'A.1623 5 152 102 38; 3P4 35.6 563 311 3.1 1' 45 -7.

SV/J 648 5&7-'"2 132 ,C2 433 483 429 462 •67 47- 11F6 45 --

E!V, .1t 1-1,7&2 1• 2 !2' 318 2*5 20 245 31t 2!4 "33 4- - 4

$MJ6615 2 152 "12 318 3", 2"0 249 314 25,: 13S 4! -- 4

St/J56617 2,&3C 1:32 "S2 332 3'e 238 2 V 343 2ee 121 45! 10 4

SK.!6617 3F 152 1 112 302 31e 238 268 3". 29C 121 4- - 4

W1.1/6619 3 152 152 385 394 298 3= 3R5 328 114 4! -- 4
SKIl6619 5 1.52 1.52 396 394 208 '33 3(5 33, 146 48 --
st.J166i 1  235 152 "!2 37, 3.4 3CS 3S7 365 3'S 103 4 -

SM.16623 91-1,"7 1;!2 *".2 .35 354 3"g .36' 441 3-=. 13L 4! -

SMJ6812 1 1-1V2.20 203 *-.2 335 3" 2 86 2"4 2C4 224 133 4! - 2
RA.J6812 2E 20.1 "S2 335 3 1 E8C 2; 4 254 22. 133 48 13 3

SM.8&'3 X0 203 4;3 368 31e 225 254 314 2ER 186 4. - 4
$MJ88'3 31 203 20,4 11 .215 314 261. 6 4 14 4
SM.'IPA'4 3 203 203 43M 394 g46 2S6 314 335 113 4! - 5
SM'J8815 3&5 263 203 Z-M 394 24S 26• 31, 33/ 1G' 4e -- S
SMJ 8816 5 203 203 436 394 24S 205 31"4 33'. 133 40 - 5
SM.18817 5 & ;-1:2 203 203 418 394 281 27C 3.2 3'2; 146 45 -P .

SIAMJ8819 7-/'2 & 10 203 203 410 394 330 3F4 3V1 W 138 4P - 8
SM.18821 7-'.2 & 10 203 203 470 453 356 394 3R¶ 41 .j 133 40 - 6
SWJ8823 '0& 15 203 23 511 4Q3 370 4%5 41e 429 140 4! - 1
SMJ8828 13:1& 10 203 203 495 4e2 367 4115 !C8 4C7 124 4S - 7
SM.I 8826 'SEC,2Sr 203 2023 495 463 387 460 !68 467 124 4A 40 7
SMJ 8828 25F 203 203 13 45 423 36,7 400 5'38 4C67 1 124 4! 79 7

S.'J 101016 %.1:2 27A 2S4 -75 394 275 30F 35! 32.: 03 2a : -- 5
Sf/J 101016 10 234 2!4 V25 4eV 275 r35 3 2 52- 203 6: -. 6
SvJ 101016 ISD 2:;4 2!4 !14 463 311 337 3V, 3" 192 62 -- e
SMJ 101018 15 2. 2 2 !4 514 4E3 311 33' 3C!5. 3'5 192 e2 a 6

SMJ 1100-9 10 2;.4 2 54 !3?2 461 330 3V-r 311 3F*? 179 C2 -- C
SJ 101021 155 &0 2V4 ;!4 545 4Af. 35.6 A.1Q4 31 4-. 171 fr - 7
SkJJ 101023 20 214 2!4 !29 4E-% 37t. 5. , 4r" 435 15. I 2 -- 7

SM.1 101023 2C0 27-A ký4 5.21 483 370 40E 4 !.' 4' ; 15? E : 41
Sk/J I31023 2.rF 2:4 2:4 S2.1 4•F52 370 ,4jC 47 A2 - 1• C .: 79 7

5•1*-.1217 li & ", ", 3II S 52S 4F? 27S :1,0! 365. 3',1 "'03 C: --
SP.J 121217 1-6 3:5 355 525 417 275 31!E 365 22.: 2Y3 !: ".5 C

SPI'J 121219 15M0 303 as• !e: 46.3 350 AE _14 I 2: :-' e10 : -C
5fY!J 121219 1ISE 31.C34.S 5.!-" 4L. " 303ý ':;I W10 t2 -

SUJ 121220 20 39) 30K te" 48. 330 408 2:21 3E7 210 t. -
st./. 17 12. V1 2T), 3;)3 30! 33 483 35C 392 12)1 411.9 16 ,7 C: 41 7
st4?JIN212 1 2'S f'S 01' 52 F5 . r. .2' tr *1 4'P 187 C: 79)
£t./J 121222 ý?t) 3"5 SC,!' 5•-: 4F- 3". 367i% 3521 4"1 187 E, 41 7

!St; J 121 2.:2 2-1-r I 1) 5 . 55.2 f 4PI Wf" ?:I 421'f 157 C12 7'ý 7
Lý -,pc "•rrv *o:.f E,cr: otc:s 'C*,:." WHcr,.e;,,*,e., miur rc, letle" 4;Jq / 3MO eitre- oW)' 7r *nC;oS%

a r N ;.T '-re a3ecl o je l A I o: r " tN'; . r v ? r'c . l t . i.r N', t 12 ý. bt',1
0.j:tc'r:. A,,l I' •t; ;:• tlJ= •,P: c'• r, I0•= are r o" L14~rd~lr- D ar e ~:Iz..t elb ?, .t; " m l:.nr "' .

To Ordor; So.-c t; oc ,a liwac- n.;mt;er. CW or C,,,, "o':,' . n;'rr -I. -" c'r -&TC. eye arid f re size.



Ml Info 610

0 ECLIPSE INFORMATION GUIDE
"SMJ" SERIES BLOWERS

1.0 Applications

Eclipse 'SMJ" Blowers are centrifugal blowers that pro- agitation, smoke abatement, vacuum cleaning, fume and
vide low pressure air for industial ,onbustion systems dust exhausting, and other applications where air tem-
They are also used for cooling, conveying, drying, liquid peratures are under 220:F.

2.0 Installation
2.1 Blower Installation air with a pipe no smaller than the blower inlet.

Install the blower in an accessible location on a level Eclipse strongly recommends the use of a combus-
concrete floor or other ,ubstantial mounting plat- tion air filter suitable for the operating conditions.
form. The top of the blower base should be level to Blowers can be purchast:d with filter installed, or
avoid unnecessary wear on the motor bearings. The filters can be added in the field.
blower may be bolted to the platform through the Provide access to the blowers for inspection ,and
mounting holes provided in the blower base. To maintenance.
prevent vibration which can shorten motor bearing
and rotor life, Install compressed rubber mounting 2.3 Filter Mounting
pads between the blower base and floor. To mount a filter in the field, remove the grill from

2.2 Slower Environment the inlet flange. Align the six hols on the back of
the filter housing with the corresponding hole•! onIf the blower is mounted in a location where efces- the inlet flange, as shown in Figure I on page 3.

sire airbowne ilolids are present, use an air filter on Secure the filter housing to the inlet flange with six
t loe t to clean outside self-tapping screws.

ECLIPSE COMBUSTION
ROCKFORD. ILIUNOIS 61103 (815) 877-3031
CANA DA *CLIPS( VIALt P.GINKE IIIING CO
HOLLANO PLAAAFC0.lCLPC.

9NCLANO ECLIP4 0 y•PqEIMAL S, rIMS



3.0 Piping

3.1 Housing Rotation 3.3 Piping Support
SMJ Blowers are available in four different outlet Do not use the blower to support the piping. Use
positions. The outlet position that requires the least independent pipe hangers for this purpose.
number of piping bends should be used. 3.4 Using Flexible Piping
If desired, the outlet position can be changed in the Use a flexible collar or pipe to connect the blower to
field by disassembling the side plate, rotor, and the manifold if-
housing, from base. The housing can then be ro- a) The manifold is 30 feet or longer;
tated to the desired outlet position and the blower b) The manifold is vertical and longer than 15 feet;
re-assembled. See Figure 2. c) One blower supplies multiple burners.

3.2 Minimize Pressure Losses 3.5 Outlet Flange Specifications
Air piping should be of ample size, piping runs kept SMJ Blowers are provided with either threaded or
short as possible, and number of bends kept to a flanged outlet, depending on blower size. Flanged
minimum in order to avoid excessive pressure outlets are drilled to standard 123# ANSI spec:ifica-
losses. As a general rule, when using a blower in a tions. Companion flanges are available from
combustion system, keep the air manifold the same Eclipse as optional equipment.
size as the blower outlet up to the point of branch-
ing off to individual burners. Make sure that all
piping is air tight to prevent leakage which causes
excessive power consumptlion.

4.0 Electrical Supply
4.1 Check Motor Nameplate equipped with a contactor or magnetic starter hav-

Check the motor nameplate to be sure the motor is ing thermal overload protection. Check to see that
correct for the electrical service. Follow the wiring proper heaters are installed in the motor starter.
instructions on the motor nameplate. All wiring 4.2 Check The Rotor i
and fuses must be ample to supply proper voltage On initial startup, checr: to -ee that the rotor is turn- U
and current to the motor. AU AC motors should be ing in the correct direction. If rotation is wrong,

reverse wiring.

5.0 Maintenance

S35.2 Clean any accumulation of dirt or dust from the
rotor and interior of the blower housing as re-

A blower should never be run with both air inlet and quired. After cleaning, make sure that any remain-
outlet wide open. Proper restriction must be lo- ing dirt does not unbalance the rotor.
cated in either inlet or discharge line to avoid over- 5.3 If the rotor fails, carefully check the motor bearings
loading and damaging the motor. for excessive wear. Worn bearings are usually the

cause of rotor failure.

5.1 Protect the motor from excessive heat and overload
conditions. See the motor nameplate for tempera-
ture specifications.

2
2



Figure 1-Filter Mounting

:0 Figure 2-Housing Rotation
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Ecllpse-Dungs Controls Information Guide
Hydrauli-Matic m

Electro-Hydraulic Gas Shutoff Valves
Models MV/6, MVD/6 & MVDLE/6

ie Do not drop or jar the valve. Rough -•anding may damage the vav's intenal

Scomponents and cause unsafe operation.

* Do not take the valve apart. If you do. you will void all approvals. lings, and
warranties. You may also damage the valve and cause unsafe operation,

SreSftng -in a fire or &plosion. Return the valve to Ecipse.Dungs for replace-ment.W 1.0 Specifications

Temperature nt MVI & MVD/6 Series: -20( to ÷1206F
047614"t) WMDLE/6 Series: -20( to .120"F

Maximum ,,I, & MVD/G Sewiss: 2" ,w.c. (7 PSI-
Working Prmwu WVDLEf6 Senes: 80"w.c. (3 PSI

aUL approved foe natural gas. propane, butane, other non-corrosive gases a.d air. For
other gases. contact Edipse-Dungs

Opening Time MV/6 & MVt)/6 Series: Less than one second
"MVDLEA3 Series:- Factory set for 15 to 20 seconds: efcil adjustment of initl lift will
vary that openlng time.

Closing Time Lass than 1 second

EBectrical Vofts/Cycles 120/60 or 24/60
Opening Current See Table I
Holding Current See Table I
Switching freqjency MV/6 & MVD/6 Series: 1000 per hour

WVDLE/6 Seim: up to 200 per hour, depeidng on oprn'ng time

Approvals UL lIsted & FM approved
Main Flow Adjustment Manual (for MVD and WVDLE models oily)

ECLIPSE-DUNGS DUC*'
CONTROLS L.P ghnic

~ F~mvm~iRrc *c Pcsck'o-c. '~.*Phone S. '73 1 Fe.5* .~



Table 1-Opening & Holding Currents
AN mai wdem 120 VAC; iee mto md wtlh wi sadak 0 mm WaS "valabe in 24 VAC rmoda Wi4Ui 'A p

MV Openin N oldng hVIV Opeoln Holdig MVMtA Opening Hoding
Mdla .RCGuaem Cumnt Model Req. cutre Cum/t mod Req. Cuffent Currot

Num b .VA (," 0 Numb er VA (Aom") (Awr, /nber VA (Aml
50506 - 15 .O8 i6" 15 '0 .0 | 20&6 15 -.

507/6 25 .13 .13 507/5- 25 .13 .13 207/8" 25 .13 .13
510/6 25 .13 .13 510V 25 .13 .. 13 210V 25 .13 .13
512• 60 .26 26 512/ O0 .26 I2• 212/5 80 .26 25
515 60 .2 .25 515 0 w .2 2 215/5 eo0 .25 2
520/6 100 .48 .48 520M 100 .48 1.48 220W8 60 is .26
525/8 80 .42 .42 525/6 80 .42 .42 225/6 100 .42 .42
530,6 '00 M5 .5o 5.,6 1 00 .o .50 230/6 1 80 1 .50 WJ

2.0 InstallatIon
A, -n" stattion must be done with the supervision of a licensed burner techni-

O E M = dan. The system must meet aln applicable codes. Improper Instalation may
caum explosions, property damage and injuries.

"* Direct contact between hardening masonry, concrete walls, floors and the
solnoild valve Is n-t permissible.

Valv Enmronment Do not hsWft. vt e In a yd ii WA an kuoor enrotmert.

Mounting Positions Do not Immn any color-coded screws on the valve body. Dsmnse•nblng 2he valve
WM void al approvals and ww'mnm, and may damage the valve, causing unsfe

Oo not mount te wave In aT position Acceptable Mounting Positions

other Own thowsehlown In the "~w at
,k~ht Nmr"n to yaw rrqcps may

kem ursd% ao:e.atr

Mourt fte v e os tahe pa rdod g.
an ft bttom -iis coa'y, vmI:e

Rp~e~lBebehcArfi •'ve arsno ppe scl and ore tragn mew th may hm

PlorgSupport Do not Lee ft• vw to sippor•t a •w o .

Floww of gas ftv* ghte v4ue ben tie 'deck=n ieoV btte arnw on vle v
body.

PFong kmlnsW or Use the aw~riale tools to smni rhe vaW ard iMpý axgutrpresiur vM~w tiyeadr

pipe attyo aeoftwtv~reh r1*ayedcuUse •n,•cr i • or t w avlabe codi oonbo

3.0 Wiring
Wiring Diagrarn Prrxemote e back coer of tie %WV*1 box to w~pms Figure I

ft free • vei-s lo= :ct e . as idse, in Wiring Scheme
Rgin 1. Th-e W!~ termrina X is ramb. r'e rigm Neut'a G~OuA LNQe
Wffna (L) is nse viage, and fte ni:e teWr*l is

Bectrical SerAoe Be sweto cfiek t-e ft eae on rhe vWe to rnmk*
atarn eSlicxJ ratirV correspcm~ '.~ih fth aw"ic

Becblcd Code Make al Ming o lo re vate n acor-
aance wtn bcal Or rgo-ld Oefý codes

Wre Ratings Use 14or 15 gaugew wem dcd for a! -s. 75"C.

2



4,0 Maintenance
a Do not adjust or remove any screws orbolts which awe sealed with a red or

blue-olored compound. Doing so wilt void all approvals and warranties.

Tedt PMocdi 1his valve Is a protective dev Check It sat lest once a month for ppoe operation.

Sirmfte a systemin kterloc fail~n by o*~g off elactical f ~eto the v". I thV v" des
not close wffin we~ eecx, in n * stat the systern dowrs rano fte vav, and
auji It to the ~taoy for repai or repaosmsent

Main Flow.Adjustu MVewSerl: I=vW • •are stt ol nd. st1 cw'g; t ere: is no 9*Tr*Mt for Uwn.

MVD Soiesw KO valv are suried v with ftmae n low
adpaiet Uy opf m To ad fthe gas flow, refr to Figure 2
Rgure 2 W* w• on' th~e fa steps: RowMVD Series Valve

1) Loced on top of t MO va~e is aflow 4sutrOt Hed
co. Them are two scrws in tU' ca; re t*kg Cap ScrMw
scrae s recessed ad has bue sea~rig oound on
It wtft -e head scrw protudes from the cap.
Iea te hea screN untl you can rrW rtatt:9--:
toe fiw a4srner cap.

2) FboIo ithe Iustn on top of te cap, Un tho ..

capclo~n or as bN, re*diton (- ard couver-
d toc**4e b gas few (+)a

3) Check thef me at hte gas bimerWIh an or foww metea ur you have adced th

4) Tghtm to head sew on toe flow az.sm cap.

MVDLE Sere: WVULE vaem are also s=d wth toe man low 4a nsrft Wi open. To

Sa:Lu the gas flow, refe to "gn 3 wtfle pwtm' the towg stems
1) Locsen the head sgaw urd ycu can mray mtoe the low 4at l cap.

2) WtVAe hong to vako body. tmn the flow Usustrwt cp calise for less gas H or
€ rodcl telrfrai gas (+), .ng tote IV man " dagwf on top ofthe tow

asffnertcabese.
31 Check thame ats a gi bLmII th a edn orft w miner tlyuJ h adl. tw

4 Tihen the head scew on tm low adoorms cap.

k•LlIt cAuiment Mal N Is only a feeur ftund an te MVDLE Swim vaim. Wd rdI a~ztnwt aows
fte uerto vaey tne inital gas low and passueL
mogl. theO as t v.•, se a begins to pen. Foure 3

7'is 4JS•ner can %ay fi M g ow MVOLEy Sies Valve
bmem 0 an 70% of te total ga fw t vo• •- Uf
toe vrAe. Adr.srlg fhe inial If o" aflfts -t Adpst ,m--

volume of rt gas tow anti has MtWe appwde K* 0-

effect on the vaive's total ops•' g t"e. F€w

A MVLE vaes are tipped from the etory with Sc Cao
no irn• Oft ). To acust th sbrga, refer to Rgure
3 while peMo V the fdoing staps

1) U'UOU the seakv cap to ~eqoetie~t Wir

2 1he secfg cop also msen as a tool. Tuen re

cop owe and maert into the ocrespondng slot
on te top of the a4sTmt kinb. Tumn t-e
kno dodwM (-) for a rorner rapid svda -or
xuledr=Cekse fo a longs' raid sw e (, referig to the V s=t dog=.. on top of

t S, ow aus-net cap.
¢-a (t aDre•t a R: • nto V f _" pW)



-4.0 Maintenance (continued)

Valve Psp* or Raplacement Rebii fte volve to Eipse-DOWi for roplawemut Do not tryto mrq the~ valve
W ~uuudf, oryoui may kitolem with tw valve's rnwul oqiaraton wid ciwe a fm or

Kyou dmntsril ft vlswve, you wAl void bt I'Mm~dappvams, bt UL lkUng,
aid the -eor warray and exdwW pordes.

5.0 FRow Measurement
Figmr 4 rui~a te pawe dwp to , m.ul gas f-Mr fltough tie va.,e.
For 913ede a~wy a =igtg Lnrflmfled wr of poe ftWc~ odw tan pipe cdameetsm
Lpow' andu~ dom~wn Ofm~ ftde.

Figure 4-Flow vs. Pressure Drop

2. T It

-7 , ;/, Z Z1~

a 1.0 20 0 W1 = 2= a 000 0O

CFH (Natural Gas at 60-F & 0.65 s.g.)

EC L IP SE-DUNGS DUNGS®'
CONTROLS LP~ technic

~ ~ '~s-* P-.-L~-.- I *~vV~r ~5~.R7.5C -Pax: 857c ~ .s~



Eclipse-Dungs Controls Information Guide' -112
Sup-r'a7ent

Visual Indicator for Shut-Off Valves 59

W 9 The visual indicator is a necessary part of the valve in order to maintain FMA
approval. The indicator is shipped with, but not attached to, the shutoff
valve to insure that the indicator Is not damaged during shipment. There-
fore, install the indicator onto the valve before the valve is put into service.

a The shut-off valve must be do-energized and Its gas supply shut off before
installing the visual Indicator.

*00 NOT use the visual Indicator on 1/2" size valves!I

1.0 Applicatiorn
Mhere It Is Used The vPsuaJ indatcr s for use with the Ecipse-Durigs MvV, MVD, MA/DLE and HSAV

mode!s of shut -olffalves. The indcator screv.- into the bottcm. of the valve anid %isuall~
displays when a valve is in ethier the open or dlosed position.

How ft Works When fte shut-off vat./e is open, the valve operator will observe fth red oortion of the in-
dicaor through 'he Clear plastic. When the valve closes, however, the visual ind;Zor is
actuated by the signal boll of the valve's armature, exposing the white portion of. he in-
dicattor tt~roigh The clear plastic.

2.0 Installation____
Installing Indicator Pemrove the plig arnd its C-ring in *,he bo~tcrn00N o'

of th3 valve--es illustrated to the nght-winth a l"~es lou nc-It

3/16"' (5mm) hex key wrench. This tap is
* whre thie vsual inoicatogoes.

( 51'6mmr) open endienh uncý
wie unltil the visual indicator is suffiienitly
tightened. DO NOT oveititen or you will de-
stroy the rubber 0-ring.

installing Indicator Sticker The Wid~ctor is also, suprvec with two adhie-wma3,6
srve-backed stickers-as Ilustrated to the n)tx1P
nkghtltma~ch Show What !:-e cclors of the incli- - _______

cator s'gntfy. These stickers shoud be, aipp~ed (onie on each Side) Of the KVE
valve b~ody so the cpea-cr can refer to either of them while viewfing the POUIi

indlcaitcr. Be certan tha: tte valve area where thie st-CkerS will be=a
placed is, clesan beftoreaipndyýr7 the stickers. L j>

Proper Operation Testing Befoe puting the ',Ve into service,1 teic.h indicator byopngadcls N
ing the wd~e to vlsualy insure IVtha Te incicator iss %vo1king pomperty. U1 +
Acp~' a soap sol ution between the- indicator and the valve body to wm
verify that no leakage occurs. C

16A Flsx.1Radito-ad valv mus Phove ale5ast 5/320 3.5m of strok for thevisua

ECLIPSE-DUNGS DUNGSIT
CONTROLS LRP technic



ECLIPSE BUTTERFLY VALVES Y
FULL PORT & REDUCED PORT

"fx&ditý of 3:/' tho~f V' ~v.r ;j~ rpz jr 5:2nr'rd
pt~ hrcad,. Tthc C' and V' %,1- at: v.Sr :vpý' baitcEvFl

wdri-s d1cs.gr-ý h:7 !.and~~.d A becvcn f1~r~.'ý h
-I- ct a~nc Iie' ..heoits 4m~ cc~r d (;cr on

MNx~rnum orciinp, pret~urc n 3.4' :~ogn ~ ai
P% f-s9 8' .2i-;t; r2r he uwcd VL F p~c;ý-Jres m, 3 psig.

, and. a sOn- on:ri~n of :iu SI,ý :c.( r~ :d-C 3 uiiklcat,('rI~' of tht ~sc xos.tiL'. .Manrual u~r~ 1 ~' ar:d smljlýr in
,izc 2-c i alc (cunIrd k-ij.. A k,..king s:w evutaes

9 '-c hf:at th I' t .~.d scming. Niar..;a! %ffcr bLtc:afl% va.,.
~r ~arc zdiust(.d b%_ 2 ccvntrr.! arm uwn:d- c;,!,b ,xk>dca to~ tie

______ d;c;.tjntv P,;,tc by 2 winlg nul.
AeLormti btrerfhv Yaflvcs art furn:5fleý with a wntrol

arm Prt!. :ow! for vartchirg mwor rypc! of cr~ko

se~ad.Ec!;p;c lk,-, FTC,,kr L. XSc o rC! c ~ Which
F'Iiie 'BtwrFk VaIvc- ;.-r dvegi-r4 to m. -s.-n 13 ar ýlr~d g2.ý car. b .ýri:e~cd :ý part rnxnbc:. The shift xneriitr o-: "to-

f%'w m~ :IY-vc5 n~L~r;rm.scm ' ~.~' n' -hr r1; )terp'; va've-. fllcw- th-, addi-*or of titrher z s.wond
;0 :vg: 0-o .*zs' Va*::cs are 3 0.~ '.!cc:-r rmfo sLS aunr..m.%r operar~ion:- d-..a

:hruo.,g "ze u cce mariunu:Ir aa~t~c ntr- ir vsIv'.m i ai-~ cr a carn fo~r .~ -.. ftmc'':c rn-
e~hc-r fu I! port or tedtL.,rd p".rt (cr!-rLCtiu,r . :-'%dt* T, ir:' :enr ( pne 4

___ aihvv; a:. w~ 2tfull p~r7, -n-nua; '.ak, a-c furniý'eec with For cantroI o, svnters winrg p.-chtet: ombuxir)o'ý air.' Ke
heve!rd di~t-4 and offer 7" re,-Iar:n. F&IA porrt az~c'nciz BulIk-:r~s M- 16e (ind M- i6('-1I

CAPACITIES
FULL PORT

PIPI~ PLOW COEFP. CAPACflY CIR AJMINCHIS W. C ROP'
SWZI jjCV.FULLOPIN 7;i;:l-iS. ;; 1 6 1;7 2 1 3- 1g_1_~~ 4- L

1._A:24! 4740 :20 _ ~

Ur -1 Gr 60:E *30:. 1 2, . 2:0 2, AX 2P 33 M,3~t_'~
1:5. S f - _5 7; t -z- 1 -N ý#.
;.s( L ~ 1 2 ~ xv . '41 *43 r 1 s- e: m 0

REDUCED PORT

POW COUP. CAPACIT'Y CPR AIRINCHIS W.C DROP*
IzE (CV) FULLE 0 s M. Is, 2" 3-. va 5-:6- 9

Ln. 1 e'- -- l..rr.12

2 *,.4,, IS 3~ F1 I t'r'. I c r

J "i. . 5 p.

5J

7M .a: cP3



DIMENSIONS

MANUAL

3/4'.-4'

I ~ ~~PIPE SIZE .. 'T

N P.T. 7 ; <'-

D --

PORT..J

DWA.

-... A ----- AUTOMATIC i-- . .
6.- 3/4-"4 I--

1 PIPE S"ZE

-. N.P.T. [

MANUAL & AUTOMATIC - A-
: .... f IN .. . . 6" A 8" INCHES

. 0 .l - - .--.- -. 4

- EG:• • m -GT W7 NLS

3) 2

I 4t,

" " .. . : .. . " "" - 4 .. ."--! .

4 . 1 - I
7 74....... _-__"'_""'



ORDERING INFORMATION

*FULL PORT VALVES NEOLZED PONT VALVES~
PIPE MAUA AUTOMAT1C* MAANUAL AUTOFAATIC*

SZ 75NOT AION W5 ROTATION .360' POTAT1Ot) IS' NOTATION 75' ROTATION~
N.P.A8SMIL CALOG -AS-S-EMB-LY CAk~lIAS-SEMBi.Y CATALOO ANS.ES CATALOG ASSEMIBLY

NP.CATAL.OG _BEML __ ___ __I__ _ _
NUBR NUMeen NUMPBER NUMSED NUMBER NUMBER NUMPER LUBR NMBR NME

C3 ~V £D9~ 3 BV-AFE! 5 ý 6.,V4 %:9'7 1 B'---______-_______. I---
1I - -v 4.

5:M 53 -As 5 A :% 5~ : " '*. !.^:,si ,i or) 6v A 5.,1:3A
1:9^ý 6 ov.AB !:.A I fmin'

ij3' V~ 2 32 V.At _______ 5.; An8
aspv 5:~' * '-AS: I24 v 4f.

~~~~V .'',Ieff'. s&:.:awr'.'ýCar.-! 4-r o~il, W, W52? 0:- at*Iccr~:oIr-j~~c c~~ hDD

OPERATOR PARTS MOUNTING GROUP.#
Pu?'ts Sgoups ;mcId* mconfttr p~letes and linkegos. Thoy je no- tnclud* valve. *per-to7'. of opefeto. tonfrec arm.

Parts group't will fli eny size VONve.

MOM~2 5C7~

FOR ELECTRIC OPERATORS

ASSY. *OPERAI apt TO OF k.1)UF4?EB

543; *N 0O!.Serp . - -

7P .4 ~_________-

F Co N S W 1 7! P SPAT ; r,

C~t:T~t-t. 70 E W IJ`.rE



OPERATOR MOUNTING PLATES/BRACKETS

I,,h Aismbly Niamber 5=1~8 is
Pri Number 13095 fits most Honeywell. a'~ umountir"g brocl,*9 for Part Number 127S8 mounts orn Part

Brorb-rCnlmon, Penn, and L&N 10211 10 11on6e'.Cccmar onerm~oCe, Number 13095 for insttallation of eltf%#eo
through 1021E electric control mbotors. thrust mcd.4 operators. H oneywell niodol M63G or M930 "Ac-

tionator" control motor.

I -

Par- Number 10669 Is for mounting Abe Pori Numbe, 10869.-14 fe, L&N co-it-o# atNme 39k o h ea.vl
Honeywell lever type pneumok capor. w evsrsX20tnrwqo 128ugh- Pr ubr 39 t orM etvl

oterao.

BUTTERFLY VALVE 1CONTROL ARMS

18 '3 I 2 27F

a ..:Kt*=,

5-- 451

S -654 1-; 1~~p T-ie 1? 3- ctC4

~~~~~~n jj C p..'t~* .

I ., £ .i~~~~~M 44p e.'CIuI:1~' !~ q ~II'. ~ t

LINKAGE CONTROL RODS

73il -P~iT io. LENGTH

DZ. .Plofo NC .RL~Ed Ste.. T,

~ ~ I AssambI' Nu&-be' SC^.976
I fee wsuu oe Liever Typ&Fej
-, A motic Opc rcaror. the rod i

********'*~*I ~stee'.

be- 14241; lodcnut Ir. P~rer



SWIVEL CONNECTORS
FOR 5/16" DIA. CONTROL RODS

lrimp .antrv! ~ad *., car.?,c! arm- I? ol,*wt 2C, s~ rcqroife arm antd o'tc offews 260' rot-tn.

Per' 44r..et 14316 svwh'v corew alwso. UII ." 'oia*! It ?a,-Number 14264 isa sftirr-flexging swv* connector Ozf cItws

t ar isnete I-poti.ta c- irn-121:a 4l ltl

FOP 1:2" DIA. CONTROL RODS

qttgI. himl s*wiel. Assembly Ný;mbt. 50M.24 we. Oms,1slboltcIiwive! Assembly Number SOMSA, coar.
wive[ black, Assemibly Nwm. PMlt angular alpproach of rod toemord t..srt arm "we"qcY, tw ods to *n" conitsol arm~. Altews arifirle,

bar SCOW,2 reto'e, 360'. Rae-as 36C1. oppreocire-red tocr. arat- e ro:*2 6

CAM. BE MICRO SWITCH

6 .0- cc" it I~rl ct ;, w9 ta

Slw PC- K6l1et V 6'". r Iy? :,~ !* 'It ai- C" -6 I
fit% 34S" shafI putt vq',ý.mh fe 4"'.) in comb%.Evan sy%

013- it 2'sot



OPERATORS FOR AUTOMATIC BUTTERFLY VALVES

CONTROL MOTORS

l~cl pse~ll I Crank Arm (
Stut~ roke. Tolg.~ rque, ~ Pant includedINumbeir Degreesrse nsLb~ln. Volts Numltr lotc

Two Pouition
Ec ~apa

EMA.4CS 12616 150 20 16 120 ¶2sei) Yes

ftAO44A.1024 10026 to 30 Ise 24 S093 'go

While "(".Irs
U405-3 16058 go .40 20. 24 3s- N

Echose
EMP-4211-1' 12622 90 12 so 141 12666 Yes
EMP-424.¶' 1:2632 90 12 220 120 126561; Yes
EMP-454i13 12634 90 403 220 120 12666; Yes
MIB1-1007 1799? 1"0 W0 IS0 24 18023 No

MOOJLAA3 113154 W0 3030 24 1 1627 No
Pouit meetPosift onew n qfionln

EMP42i 12Do#¶2 6 2 26( eEMP41 126e 90 12 6 10 126 e
EMP-424.1 1242 90 112S 60 !20 '2666 ) Yes
EMP-AS3-2? 12646 90 d0 220 ¶2C 125666 yes
E MP-454.2 1265! 90 40' 220 120 12666 Yes
= 12 '110 o I

M91-¶? 17 160 120V ISO 24 0091 N40
M94¶A-¶057 15)433 W0 11511 75 24f 10093 No

Cu -of - - 1
EIP2633 52 90 12 60 '20 I12666 Yes

LMP.424-3 12653 910 122 60 120 1256ti Yes
1JMP.453-3 IM166 9D0 40, 2?() ;X0 1125e Yes
LMP-454-3 1 2655 go '0' 220 120 11256f; Yes

M7¶S10 2200 go~ 30 ¶50 120 18)09'4 Ne

10~k ende~d MOaf. MUS# be mounted with Shallft hOrizonta~l 'See 3/8' BV control arms. page A.
SCan bo used a&I two poeution if internal stidewoire is not connected. *ItIVO adillstabe to 90" stoke. 30 secondS. 1S0 l..in.
sAdjusitatble timinig Maximumn is app oxirnately ten tim~es the mlinimum shown 'Field adlustable to 90' stroke, 60 seconds. 1S0 lb.-in.
'Adjustable Woke, built -n pouiton indicator. Solid state drive. @Fied adjustablef to 1600 stroke, 30 Seconds. 75 lb -in.

MOTOR ACCESSORIES

ITEM DESCNIPTIO#I
16921 11210 to 24V. transfirnmer for Penn. Honeywell. or White PRodgers. Motors Plate miounted. fits 4u sitAekitri~at junction box.
14892 12.0 to 24V. trairsttmner, K""" e rne otors only Mounts in place of standard motor cover.
12074 Awcihivry slidewirs kit, Eclipse motcrs only.
12,370 Auuilhiry, switch kit. Ec~ipse motors only.
120376 Weat~ resistmnt Covet. Eicipse mmtors only
121377 Paralilolicj relay, Ecliptic motors only
12707 3S ohm Videwire SclpsM motors; only.

PNEUMATIC ACTUATORS

LEVER ACTUATED MODELS THRUST MODELS
12476-Honeywell 063T-1-G.O.1 Short Lever Model Air- 11139-Honeywell 8610314-112 Thrust Model Air-0-
0-Motor. Type 03. With positioner, direct acting. Supply Motor, Type 03 Less positicmner, dirert acting. For 3 to
air pressure 18 to 25 psig for 3 to 15 psicj in.1trument air. 15 psig instrument air. 1-1/2" stroke. This operator has
Maxnimum stroke from 3-1/4" to 4-5/16", depending on limited application because of the short Stroke, For
lover pivot point u~sed. greater stroke, use 13114.
12851-Honeyweill e610314-108 Short Lever Model Air- 13114-Barber-Colmon Model MK3141. 3 to 15 psig -

O-MoWo. Type 03. Less positioner. For 3 to 15 psig i nstru- range with 4" stroko; 3 to 13 psig range with 3-1/2"U
merit air. Maxilmum stroke from 3-1/4" to 4-5/16". de- stroke. Minimum stroke 2". A positive action pnieumatif,
pending on lever pivot point used. relay can oe supplied for this operator orn special order.



HIGH PRESSURE DROP
BUTTERFLY VALVES

Eclipse high pressure drop butterfly valves offer dose flow signed for modulation of gas flow oni' such as air heat sy's.
ctolthroughout the range of shaft trottion. They can tems, exces air systems. and manv tube 61ing systems.

W provide smooth, stable control of combustion syste-ru de-

CAPACITY
Ildcatesg 'w.c. drop Ustmvt valve

4-

U

SCRI Air

DIMENSIONS
MANUA!-404 BV

Assembly No. 500377

AUTOMATIC-404 SVA
Assombly No. 500378



DUAL BUTTERFLY VALVE & LOW FIRE
CAM/MICRO SWITCH ASSEMBLIES

All Edipse Butterfly Valve,. wiih thr n-ception ofl chr 'daIau ragmn a
rn~~ mr arc.=ir rxf3L-,urcd %ith cmtided shut-t: This da av ragmn o

s:~~:~ ~ is. udcraccommodate either pneumatic or
S:.fi:!ou IsUIfl1 Isii"L-JIiIIU-. eqimn21 rav- conn %a electric operators. It may be or-

nn. clor.'ed witi. or less operator. ai-

1%1rJ.-zJ.,rrrttf In rnnt;:tcon ,1te7.s.Thc Phc"Usr sembled or disassembled. and
tL~ arc ~ ~5:1~:.~: ~afleTcomes complete with butterfly

5 p,,carc C qc'Mot amner-'eIrs vlvet;(as specifiled 6Vcsoe)~ uihc n~d a~r!cd fc od:.mounting bracket and linkage as-
~ :~Th lp~ r~or - n!.~:'l sambly [except for operator con-

2> s'ei-.!1 hl`2CýCt .15U- Sptci r-02 i 1v-.;Ls,.d on t~i ro arm" if ordered less operator,

5.zv ýi~w and qpwiis. p~in xcasrmc t____

This comm~rigretsitch sot-ip it as. Volvo can#"o" am/fihast go st-up diffrs ro hm the

Fer *etvlc eaeitien, this orrengmezis seembled Per sieumaric Ithwust "yp) dual valve erronvoreetit ir #htitw. doe" not utilise 13w

tetV "maybe ewo co, nm-bs Areraion cobsind ., -si.to a aiioa eta r 0fh tpvleso .Ti

pate a shown herm, less eperatorandbrree sOV ee eqoeaernonn.to a eodrda hvrfe
opervaor sntrel oem. or issob. ordssebe pet ad"tt tnf tloriasmu.



ECLIPSE INrORNUTION GUIDE Info 720
LD;KAGE AW~US.TM\EXT FOR AUTOMATIC BUTTERFLY ~'~ 10178

VALVES WITH 90 MOTOR OPERA4TOR

A: IND

4 1

X T 0.-,

Q. IA2ý1 0

~I 7~7

Al r RCA'IT7S

VALVE 01,ZL LA bRVr

1.Crank arm ro'i mo~tor isv'er-,'ca! fcrx start of strrk~e.

2.Make all adjustinents to linkazic witi nmr*5r '~.!-o~ fire position. 'Never 2dUSt linkagov.-ben motor is
In aviy oner pos~tlon. Care must be :a1er. to prcvent tLe linkage froni bindtng and~ stalling the, motor.

3j. Swivel corze-:1u: s~vwulc be near ead c" mnotr arm~ c~r. iti.9t aI djustizient. Chan-go stroke on Valve arm
connector only.

4. Slot on Burterivf : sh~aft Indicatte va've posi*.iun.

5. Adjust butterflvY v~lvcto be closed at beginning of strol~c. Cusctonwr cu.z~t adjuslt ie nin1:niium oper.-
ing of buttorIly at johs'te f~r tiv: r~e~ijired lo flcw vor~~~.

6. Str:A,: Ld bu,:c.rfly. cra~nk ar s;haE* be adjuste-, t.o jprvidc i. aur-rnal ftill oxcntngr V) a ma~ximrum of
c~O' operiung (.-* butt,:.fy v~* is~ *m~g pr-eterriA v- reven: binding Af the. linragc.0 Ta& last
.10 of rcr*,%aIt pro~duces very 'iUJle chanue of icw

7. DO SUE cxueed 9P/ siro-%e jr. buve.rrv valve- as '.ne %alve t,.ýn clu!ýing agairn as tnet ro.'trt~cL excevd!
b'j 0 strcke.

i:. ner. suw;:k~.ror ti~e Ll~tpse ifiutry rx)n1t*'! to, the baittxrf- valv', 11or.!)-Noll and Pr.nr- Nlrvt-rsOare' aur.e- t-) liQsru),)j.~e czraey ~~r ~rwfl~uvntr ~~b
~h- i 0'Lc- c.st'rncr ar.(! P.1 u.Eeo , 1. iaessa.-,z, c.31 L~'e

ECLIPSE CDM0AUSTIO!ý



Intfo 720-1
ECLIPSE INFORMATION GUIDE "2-77
WAFER BUTTERFLY VALVES

Eclipse Wafer Butterfly Valves are designed to pro-
vide manual or automatic control of low pres sure air.
Both full ard reduced port models are available In 6'

:.:• . and 8" pipe sizes. These valves are designed to be used
0in conjunction with 1250 or 1500 ASA flanges. Eclipse

•,, ., •/,.• .Wafer Butterfly Valves can withstand static line pres-
sures up to 50O psi,- and temperatures fro-m -30 F. to

".I. " *1/ 1250 F.

. . .. Components wlich will contact the air stream are
constructed of the following materials: Body, cast Iron;

MANUAL AUTOMATIC Butterfly, aluminum; Shaft, chrome treated steel; Shaft
seal, Buna N.

1. 0 ISTALLATION

1.1 The valve may be Installed in either vertical or horiz.ontal pipe lines.

..2 Waferr valves are not tight shut-off, therefore, if tight shut-off is required. the a-Jer
valve must be preceded by a manual or automatic tight shir.-ogf valve.

1.3 Install companion flanges on the piping properly spaced tn hold the valve body. PatVandard flange gaskets. between the com:anion flanges and the valve body anti tighten
bolts.

1.4 In cases where there are extended pipe runs, support the piping by traitable pipe hangers

to avoid strain on the valve connections.

2.0 OPERATION

2.! Maximum operating pressure differentil Is not to exceed 3 psig.

2.2 :'or msarual contro! of Eclipse Wafer Valves, loosen the wing nut on the control arm and
move the control arm to the desired positior..

2.I Valve disc position is indicated by the slot hi the end of the shaft extension.

2.4 On manual valves, once the contro! arm has been moved to the desired opening positicn,
tighten t-e win; nut.

3t. I MLAINTENANCE

3.1 These valves shou'd be luibricated yearly.

3. 1. 1 A i.rcasc fitting is supplied at the shaft end of the valve body.

3.1.2 A pipe p'ug at the opposite end of the shafl can be removed Lnd the opening
packed wita grease.

4 ECLIPSE COMBUSTION
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About This Publication

The IJDC manual for RS422/485 co."-nuni:ator s option contains dte fol',owing se.nwis:

Section It Overview
Section 2 - Installation
Section 3 - Establishing Coxrnuri:atiars
Section 4 - Read and Write Operations
Section 5 - Reading. Writing. and Overriding Para"eters on U'DC 300)

Ve-sa-Pro Controllers
Section 6 - Reading, Writing and Overriding Paramneters or UDC 5000

-Ulra-Pro Controlle's
Section 7 - Reading. Writing. and Ove.rdin. Pa"a'nete-, on UDC 6000

Process Controllers
Sec-ion 8 - Operating he Cono-oiler with Cor..,:urca-aors Option
Section 9 - ASCII Conversion Table
Section 10 - Cable Specifications

Communication between ylur compuver and the UDC Controll-"r is accomplished for ore. piece of
information (parameter) at a rimc. Ezch parameter has an associated idt.ntifying code.

The Identifring Code and Forrnat Code will be listed along with information pertaining to that
parameter.

OTh1.e identf•L ig codes are grouped in the same order as they appear in the controller confguw"ation
prompts.

12!92 RS422/485 Cornmnizatinsn; O;:,on Pr.ut. Mj.jua:
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Section 1 -Overview
Introduction

The comrnunlcat!ors The RS'4221 1"'8 Cormiunicr.-con Opuon on the UDIC Cno~roi,
option serial rnuld-drap ink- wherebv up) to fifteen UJDC contro~i-.s conn=:

drect!%y to a host comnputer.

Monftor or slave mode The UDC cort.olhieT can be -laced in moni=c or s*ave by the hos: C:omLu::7.

When monitorcd, &he cor.nro!1er wil send Corftruration. Tunir.p. an~d
Operating para-metrs to the host compnuter. Wi-n- n L:slave. the cor:nc-iler
wil' be switched throtgh Lhe communicatons irterace bcard oc "S*a-v,.
oxeraion. This meas thzt thie compu=c can writ.- cornfigumnt on o.- rmrirgr
information mitO any con-_o~er or. L'1t 11k- i~nc]Lu.-n!: ovetzilnc of FPV. the
sempoir.:. and output.

Message exchanges The com~puter a~nd the -on~o~le-.s t~alk to each other, through a series of
message exchan~ges. There are two RS4.12,f485 inessage exchange
protocols: Configuratior. or Locpback.

12'92 ~R5422 .5ZASS n~arn Cpt~o- Prclv.- MZana'



Message Exchange Protocols

Configuration protocoo T; ble i -I lists the rules and regulaions of cor.figuaitor. pro:oco:.

Table 1-I Rules and Reculations for Configuration Protocod

Protocol Rule

Data Type The configuration prolocot permits read:ng or wrtin- of
Transa ions data type transacticns such as PV. SP. or Ox.;u*'. as we;!

as configuration type transactions such as Tui~n;-
Algorthrm selecvions. etc.

Read Read transactions can Ie pveormeo in eilher UD: stae•:
Mon~tcr or Slave.

Write Write transactions can onN be performed 0n the Slave

mode.

Followin. any Write message. a Busy indiz;al:on is
returned.

Ready A Ready transaction is requred as the next message
I request to determine i the i.dcrmation receivel was

correct.

Tran-ctlon LkInm In a Wrte transaction, only sing:e items are permrtted to
be written, however, for Read transactions. singte or
murti-hiem parameters may be re:rjested.

Loopback Loopback protocol is also provided for link tests. With this message
exchange you can test Lhe. Communications link between your cornpu:er and
the controllers on the link. The host computer sends a series of ASCII
chamac-s to the desired device, and the device returns the characters it
received to the host computer.

Checksurn Theme is an optional munsacdon called "Checksum" which is used to
increase security on the RS422/485 link. Used with any message exchange,
it enables both your cornputer and controller to detect messages that have
been interrpted by line noise.

Each controller will have its omn specific address. If you have a 2 loop
conrmoller there will be a specific adlss for each loop.

Address. Baud Rate, and Parity are keyboard selectable as well as Shed
Time, Shed Mode. arnd Output Level.
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Field Upgrade

Add~ngthe RSZ-!-',5 CormlunOca ionsO-;o can be a-,dzr in. th field bv ~is-all:n:
cornuimon otio te rot:RS4.22485 ?rtd Asrb%

Tab:.e 1-2 lists the p=~ nurnbers rcquircd to add :he corrmunic2:Dcnr otiz-:!
to the CDC controllers.

Table 1-2 Lbmd-.d Pa.- Nurnbc'rs

Model Upgrade Parl Numbers

UDC 3000 Part Number 3C.'56693-501

UDC 5000 Part Number 30755865-502

______________ Iin:udes PROM 3O755!'49-401 (32 P~r!\

UDC 6000 Part, N..m-ber 3?z755865.501

incI1jdee PROM 30755949.4,'¶ IV32 Pi-.:

ATTENTION Early version UDC 5000 with 28 Pin PROM canno: be tupg-&-ded to
RS4Z/48S unless dhe PROMI socket has 32 Pin recep~acis.
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Section 2- Installation

Introduction

Genera! The Ins:aliation srczon (secdon 2) of the UDC Produ:t Manua cor.tains
infortmtdon and drawirg.s required to moun: and wire the conxrtriie:. Refer
to the Con.-oIler ,rodax Manual for appropriate inform adton mrgadinC the
basi: Lnsa•,ation requimrnents.

What's in this section This section cor.t:ns th- follcuing infonaztion:

Topic See Page

In'rc~t;clto 4

GeneraT 4

=Iecrzal Noiep Protection S
Connecting i,•e RS422'485 Link I 5

Winrn the RS4221485 Pot, 6

Terminal Connections 6
Jumnper Locations 7

Tech•n:al Ccnsicerations !or Wiring the RS422.J485 Por 8
inlmemenling RTS
ASCII Cocle Set 8
Party 8

Wiring the Burr-Brown Converter 9
Terminal Connections 9

Technical Considerations for Wiring the Burr-Brown Convener 10

ImrWementing 0TR 10
ASCII Code Set 10
Parity 10

I Wi:ing the RS422/485 Link 11
Co;,nmunications Link Connections 12

Continued on nem page
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Introduction, cormei

, Electrical noise When installing and wi:'ing the con-oller, follow the pnactces that cono. ,
protection to &! loca2 codes and ordinances. In addition, be aware o" the pre:.uaicns

you should take to avoid electric-a noise.

Elec-.tal noise is unwanted electiracl signals tha: provide undesirable
effects. DMgita! equipment is eseciaI!y sensitive to the effects of eiec==ai
noise. The cortro'er has b::t-in circuits to reduce the effects of this noise.

For. indfo"mation concerning further reduccion of electrical noise, refee to
"How to Apply Diggiulnszn ::on in Severe Elcctrica! Noise
EnvL"onments'" - L• the UDC Produz: Manua.'

Connecting the A UDC controller with RS42.:!485 Comrnr=ni rion.• option can be
RS422.485 link connected to your computer using one of two areangemernts shown in

Table 2-1.

Table 2-1 Connection Arrang-cments

Arrangement Decrtption

ICS ptag-in I/O Wired dire-'tly to the RS422/485 port in your compute,
board using an ICS plug-in I/O board whict is speciicahly

I designed to interface wit' .t'e IBM ,or IBN. cornoalible:
IPC. PC./)T, or PCIAT compurter.

This board is avaiable from,...
ICS Computer Products. Inc.
5466 Complex Street
Suite 208

_ _San Diego, California 92123

BurrtBrown Using the RS232 port and a Burr-Brown RS232 to
Convener RS4221485 converter installed between the RSZ32 port I

and the UDC controier

This converter is available from...
Burr-Brown
Intemalional Airport Industrial Park
P.O. Box 11400

I Tucson, Arizona 85734

Part number LDM485ST. limited disan.:e modem

12!92 RS422 48., .cmrnli:atont. Option Procucl ManuJal



Wiring the RS4221485 Port

Terminal conneclions Connect the PC to the Honet-well Link- Figure 2-1 below shows the- wirirc
d-.agrzm and term~nzl connections for wL-Lng the RS422!'4S5 poi-. F6,1k,)%
the procedizre in Table --2 to w-ire the RS422/485 po-r.

Table 2-2 RS422/485 Po,-, Wiring Connectors Procedure

Step Ato

I Corinec-:11he shield tc pin 7.

2 1 %Connecý one wire to pir 13 (TX--qX-).

3 'ýonnec, olther wire to 12 (T`X+/RX-ý

4 Install a 120 ohm resistor across TX-/RX- and TX4.'qX.&..

Figure 2-' Wiring the RS-4221485 Po.-t

CorMuter BurBol!UOC
RS232 Output Converter 1CController

A r A

We ur Sur Illm awtuob E TO OTHER COt4TAOL..ERS

120 ctwn resisor bwwen A and 8

SHISLW WRE -CONNEC 7  ai*.o last wnco~le7 an Me link

Confinued on A=z page
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Wiring the RS4221485 Port, Ccn,.njed

Jumrr kzatbons Refer to the ICS RS,2!/485 S--4al Lbteefae scr's Manua: anu :., 7er -ht

locadons listed ir. Tab'e 2-3.

Table 2-3 RS422/485 Port Jumpers Locatons

ft you are using
Jumper Loation COMi COM2 COM3 EnableDisable

Base Address Selection A9 A9 A9 En.-:oie
A8

A7 A7 A7

A6e AS A6
!AS A5 A5

A4 A4

A3 A3 A3

Interrupt Selection 1N4 IN3 I N2 Enable

,SX sx Sx
FROX ______ DisableSDX : ~DX DX ... ....

FTS La ontrol C RTS 'RTS j RTS Enable

LD LD ILD Disable
s Disable
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Technical Considerations for the RS422,'485 Port Wiring

Implementing RTS The Req:;est-to-Send s-gal prepares the inteface card to proper. S
manipulate the m-rId-d.-op link. You must provam RTS "Trje" when your
computer sends tie controller a request and "False" ai otCher timres. This
allows the orotroller to vansrnit data :o yoLT computer whenever your
computer is no- 'ansnmidn. to the conurohier. If you fai: to pror.a,'n, this
signal "FT se" t;e controller wiL be unable to rernrn response messages to
your computer.

ASCII code set The conotier responds to 8-bit characters which comply Wi'ti t"he
64-zha"acter implemen:a-on of th. American Sranda.d Code for
Information lntercdange +ASCII). The conrzoller responds onry to:
"* uppar case, alph3aeti: chara.ters (A-F),
"* numeri: Cch-acwes k0-9),
"* certain symbols such as :o.n=a.a (J. period (.) used as a decimna! point.

and hyphen (-) used as a minus sign.
* certain co,-mmands such as cariage return and Line Feed.

Pariey Trwnsmirine each ASCII ch,',acer requires 8 bits:
* 7 bi:s for the character code,
* 1 bit (the eighth) for paity, which may represenr either odd o- even

parity.

The UDC = ransmi: and receive dam using either odd or ever, parinty. The
UDC performs parit, checks on your computer's data transmissions. The
controUer returns STATUS CODE 04 if it detects incorreCc parity.

.RS422/4S5 Corimum.:atinss Op:ior Precuc. manua! 12.2



Wiring the Burr-Brown Converter

.Terminal connections Figure 2-4 shows the wi:ring diagam arnd terminall connezuons for, wi~rnnq
the RS232/RS4.2 Bu.--Browr, conveter. Follow the proccedart ir'
Table 2-' to wire 6he B=r-Browr, corxerter.

Table 2-4 Bunr-Browrn Converter Wiring Connections Procedure

Step Actin

1 install, an apDoropria~e Serial Comrnuni:ation Conne.-M.r betweer Mhe
Cornniie! serial port and the RS232 inW. connector of the Burr
Brown converter. Sse the Burr Brown data shed icr the recuire--

*interlacing signals

2 Connec: me artieid to p~n RTN.

3 IConnect one wire to pin A(-".

4...L. Connect ctther wire to pin B(-.,,
5 f on'iec a 120 ohmr resistor across A and B.

Figure- 2-2 Bur-Elrown Conver.:cr Wifing connecions

CotyularUDC
RS ~~~Converter 10Ctol

12crsstr~wr A20 cm
SiWIRSCN~Ttl w

0 s230
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Technical Considerations for the Burr-Brown Converter Wiring

implementing DTR The Data-Tc..-ina -Ready sgna: prepares the Btin-Browl converter to
properly manipuLate the multi-drop Lrik.

You mus: progrmin DTR "True" whet. yoar computer sends the cont-o.ler a
:equest and "False" at other tirne.. This a!lows the controue- to niansn:"
data to your computer whenever your compu':r is not tmnsrr.rti,; tc :he
controller. If you fail to program this signal "False" the contro!ler will be
unable to return response ,messages to your computer.

ASCE" code set The controller responds to 8-bi: ch'rac-•trs which comply with :hc. 6-
character L'npltementation of the k.neri:arz Standard Code fo.- lror..aion
Interchange tASCU). The con-rolle.- responds only to:

"* upper case. alphabetic characters (A-F), for hexadecimal vzlues.
"• nmenec charactem, (0-9).

"• certain symbols suchI as con-=.a (.), pe-iod (.) used 2s a decima' po;n:.
and hypher (-) used as a minus sign,

"* cermin commands such as cariage retrin and Line Feed.

Parfty Transmittingr each ASCII character requims 8 bits:

* 7 bits for the character code,

*I bit (the eighth) for panty, which mzy represen: either odd or even
parity.

The LDC can transmit and receive data using either odd or even panty. The
UDC performs parity checks on your computer's data transmissions. The
controller returns STATUS CODE 04 if it detects incorrec parity.
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Wiring the RS422/485 Link

Conmunlalons l•nk Figure 2-3 shows t'he Honeywe.I comr'Jn-caio:s hirk coinnezwn a
connections personal compute- to a m.ximurn of 15 UDCs. Follow the procraare ir.

Table 2-5 to wime the RS422/485 Cominunications Link.

Table 2-5 RS422/485 Link WL-ing Procedure

Step Action

1 CrEate a -crain ot up t: 15 UDCs by connecti%; tinern with sh,.;...
I twisted pair wiring (Belden 9271 Twinax er eqjivaler."i ,.o a Ma•n•"nu-

total lengt, of 4V.0 teet (see Section 10--Caole Spec! iCations;

2 j Connect the shie!.4,. togepther willt the cn..n connetor SUpDliiej

3 Connect the negative wires tc, D.-. See proper device wirn-g diaorarn
,for terrinal number.

4 Connect the positve wires to D.. See preper devic.e w'rimn d.tar2,
for termnal number

5 Instal a 120 ohr'm resistor across screw term~nafs D4- aný D.- on tr•e ..a.
UDC on the link.

6 Make sure resistors are installed a! the co.nputer depending or !',,e
port berng usec:
, RS422 LVO Card (pins 12 and I3'
- Burr-Brown Converter (A and B)

Connnaed ox ne. Parr

o0
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Wiring the RS422/485 Link, C~n

Com~municatio~ns fink.4
connections, continued

F:ipge 2.3 RS42:1!4$5 Lirk Wurir~ g C-O:T:lOr~S

.e*4
TwstSpZ'5,1.0- o

ZkI
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Section 3- Establishing Communications and Testing

Preparing the Controller for Communications

Immrouction Each control-ier on the RS4"2,485 Conurnicanons Elnk -:tust be conftirc,
at the controlier level for cerin p,'-rneters befor.- coM:muii:a:cns oeweer.
the Host and the Con=-o"er can be accomplished.

Synchrontzatfon Before you attempt to exchange messages betweer, your comruter an• the
controlle,, on the RS422/485 link. you mus: sc: up the con:ro2er for the
same form of da:a trans.'.issior. that the hos; computers RS4":'4V5
interfaze use&. This is called Svnchonizadon.

You must mitch the o.,ltroller Baud Rate and Pari'y with -zt of your
comptuter.

Configurable Table 3-1 is z list of paraieters tha: shoulk be conf'igued. their definirion..
parameters range of settings or selections, the procedure for entering the infc.atuon

into the controller is found in Table 3-2.

Table 3-1 Commrunicatiors Par-meters

Pammeter Definition

Comrmunkations Enables or disables the Communication function in the
Stale Controller.

Commumlctonu This is a nummbe that is assi6ned to a controler tlirnftec to
Addrme 15 controllers; that will be used during comrnTrnications.

This number win be it adaress on the lirk ;a:ldress 0-99).

If your conrotler has two IooWs. each loop must have Its
own individual address (i.e. Lc, p 1, #6. Loop 2. #71.

Shed Term used to describe a point in time when the
controller, which had been working as a slave, reverts to
an indeoendem. stand alone controller usig its own
inpts, configuration data and control mode Shec will
happen when a controller is in slave, the shed s not zero.
and the communicaion stops.

Shed Time The number selected will represent how many sample
penods will elamse before the controller sheds from
computer cornrol. Each penocd equals 1/3 second.
0 aNo shed.

Ccnnre•' on net: page
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Preparing the Controller for Comm uni!cations, ccrrmuec

Par1ameters, cOntlnued Table 3. 1 Corm-nunicadons Param~ectes. Continued

Parameter Detlnftlon

Shed Controller This selec*to., deterrmine s the mode ol local cc.n*¶rc'
Mode and Output whienever the condroller is SH4ED trwrm Ine s;ave mrice.
Level *Last Mode and, O'jtn'jt - The controller wiU! returr t.o

the same mode (Manuai or Ajoma:,ci and Output
level that it was in before Shed.
Ma~nuil Linda Last OQtt - T,,.e ý,;ntroller wil! re~jrn
tomanu~al mode and the last Cu: x)Ut level ft was -n
before s!-,ed

*Main,-al Mnde Fail~afge Qjtnti - The controller w0:
reiurn to manual mode at the outp)ut level selected at
10 code 40 - Failsafe Output Value.

*Shec! *Q ftt;:np.': Mode - The controller wi!l re*t.,rr~ to
automatic mode.

Sheet Setpoint This selection dletermines what setpoint will be used if
Rewall the controller is shed from the communications linle..

* I RVS - The controller will use the last local setpoin!

sTOred.-Th controlier will store the last comp.;'e-

*setpoirrt and use it at the Local Se'point (LS P1.
____________ LSP2, or LSP3, whichever is in use).

P=YI Transmnitting each ASCII character requires 8 bits.
* 7 bits for the character code
- I bit (the eighth) for Paritly, which may represen! either

0DD or EVEN party.
Thus, the Controller can accommodate your computers
c&oice ol parity (odd or even) and Derlorm parity checks
on your covI'fuers data transmission. The controller will
return STATUS CODE 04 0If t detects Uaerrect parity.

Baud Rate This is the transrission speed in bils per second. In
settoth sme au Rteasyour coptr Bh aud

or 19,200.

unftsexprsseddurin comu~cfroms
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Preparing the Controller for Communications, cor rred

OProcedure The procedure in Table 3-2 tells you what keys to press or the conofle:"
keyboar.-ud, the Uppe 4 and Icwer dispiy indi:aionj and the range of se,"i-.s

available to you. Not all prompts may be zva2able for your -zcul,
conc'oller.

Use AV to make adjustments to the ra.ge of sem€ne or selc"don

Table 3-2 Contolle: Proceduire for C-3,"mundcarior. Parameters

Step Press Lower Display Upper Display Parameter Description
, !Range of Setting

or Selection•

I 7rE COMMUN

2 Isuccessivre presses of the IFUNCTIOVJ k'ey w~l sequentaily display at' tne
functions and their values or selections.

COM. STATE ! DISABLE f Communi.aton Sta:e
IDMýS,
_ RS4_22 ,

ADDRESS 01 to 99" Communication

S• 00 *oo ec-s it b ew Address (Loop 11

ADDRESS 2 01 to 99- (must be different Communicationfrom Loop 1) Address (Loop 2)

""_____s 00 Osamrowecs fImm th

SHED TIME 0 to 2Sh Shed Time
Sample periods
0 a No Shedt will occur

PAR.TY ODD Parity!IEVEN

BAUD RATE 300 4800 Baud Rate (bits.'second)
600 9600
1200 19200
2400

SHED MODE LAST FAILSAFE Controller Shted Mode
TO MAN T'O AUTO anid OutWu Level

SHED SP TO LSP Shed Setnoint Recal!
TO CSP I

Coraimu on nev page
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Preparing the Controller for Communications, contred

Procedure, continued

Table 3-2 Controller Procedure for Comr:unicadon Pa-armters

Step Press Lowr Display Upper Display Paramneer De.rptlon
Range of Settin;

i or Selection

UNITS PERCENT Commun.cafior Jnfts
ENG UNITS i

CSP RA-IO -20 00 to .20.00 Commur SP Ra:s:
(Loow 1)

"SP BIAS -999 to +99^-9 Comun.un SFP Bas
_ _ _ __ 1(Loop 41)

CSP2 RATIO -20.00 to +20.00 Ccmmun S: Ral•o
(Loot 2)

CSP2 BIAS -20.00 to -20.00 Commun SP BiasS, (Loop 2)
3 '•TO RETZUCIN TO i

NORMAL CONTROL

1 6 RS42.'Zt4E. Ccmmunizations Osti,'n P'oda- Ma-.ua' 1212



Programming Your Computer

* wucion- TO rgar o -, p u crptr for commnuni.-a-:onw:J" wihcwiu otol!

ASCII ch~aract!: strings to and fromn th- Controller. (Sec- ASCE an-d
Hex adecirnJ, convers_)r. table ir. Secnion 9J, You. Cc:: tlhe Co zolle: IZt. arnv
L'O device.

Re.iies¶ To send a recues:. vo~i progan your cornputer to ounju: the approp"In.
cha.-acte.- sair.c to the co:='Ober.'

Response To ge: a respo se . yo,, crom- your compute- to, irp.p;: :he rx p:::-4
character srinn fromcl the conlro~cr.

Exanple 7The followinr pro~rarnming s~mnernets shcnA hoiv you Would ou:TL 3
.equest mcssage ard read the re-sulting response. This examnple is wien, in
For~mr and uses the fol~o-aint, assirnmen:s:
0 110 Channel 5 for your computers RS422/485 Trarsmit Data Line.
* 1/0 Channe:' 6 for your compputer's RS4221/4185 Receive Data Line.
* VC0 Chxtie! 7 far your comiputers printer or ter~mnal.

Table 3-3 lists the programr~ing statements fo.- this example.

Table 3-3 Progranvning Statements

Stop Statement j Action
sending the 10 Write F5,.20) Writing the character strin; the
Request chaacter wing XXXXXXX to LID

20 Poiat ~XX)OOX'e 5 whir iransmtts the

characer string XXXXXXX to ttte

Getting the 3C Read (6.40) Reply' Reading the character srnng a! i.o
Response 40FrnT(2 Chainnel 6 whith receives date

40 Forrn~ (12) n~the controfier mint re~ly.
Dipsplayng the SO Write (7,60;, Aepty Wrufng the cortengs 0, Recly to
'Responsem ~ (2 1/0 Channel 7. a pnnter or tnrr nal

2!21R. £22'48S Comnýrn..i:alwos Option Priduc: Wnivar17



Message Excharge

What Isamessage Your computer coLnmuricates with the LDC controfl-.s usin. the S
exchange? RS422/485 link. Each :or-munication take. l-ace as a message exchanze:

Your computer serds- a request message AS'CII characters). and ther, wats
for the resul:ing responr.se from the conteroer involved 1,ASCII chara::ers).
Figure 3-1 shows how this occurs.

Figure 3-1 Message Exchanges

Host UDC

Status 0• Law.

Senting requests Your cormputer is the host, it iniates, a message exchange. The L,'DC
conrofle.s are respond-only devices.

When you send a Read r:quest. the UDC responds with the data requested.
If you write configuration or override data into a UDC the UDC responds
with a Busy message (0082xx). The host should send a Ready message at
which time the UDC will respond with a status of the write ransacton.
Communication with a single UDC should not be faster than 1/3 second.

Until the UDC completes processing of the data, any subsequent valid
message received is answered with a busy response.

18 RS422/485 Zormnunca:riont Op:ion Pmo:udl Manua! 1 2.'12



Request Messages

W~hat is a requiest Your cor-;ue- quejes 3 -ontroller and indicates the COnM~uncI=aOr.Message? functton. or operaiiorn. that the conro~ler shoulId pef-forn- by ser, tric R
rectueru message. Rkequest -nessages are composed of standal-4 fields.
separated by conrxnas. Each- field contains a crLrain kind of info-m~nor.
which you rius! enter- ir. order to have a valid request, message.

Reques~t message Figure 3-2 shows the -cqLiest riessave fields and the seltctior~s tha: may he
fields entered into each fielC'. Table 3-4 list.; these selectiorts and the--* deft-fi:-or~s.

F:cure 3-2 Reauesr Mer'sage Fields

-REOUEST

AdamN

READ -flemnbe

'01WPat WW O~s 121m W M

hVI~ - fo PVMtSMr Meni 1 2 W0 sll ,f ettlOoG conhgmt*ý
P10011ira 8 Ozearc 2Flosr Pwi. Iw acq inPuw'ih~ - a mait#-

!WOM~~e. 00aw SN 1 0 ~12
As a Oes-w Fe"l PoorW= Ingle~i; VCA'360to hsr -10

ChodtPwec f mWO , 696 elto 0210 VnW amfhe 04azon~§
OD - ASCII Toal 4=0eb~'0W a"

a.Slave. Man"- 4 0 CaiCab",PW

2 . Slav#. Toggr oor~WAlLP�S, S. COu4".WfWe

4 ~ 4. Slave, o OW go
E . Monet. No CiWmg I - Looto (of*. EX)

a* 0405 X-K
ýK] -ur-

ChVO"MRVInLS f ZX 44KI m45 46 X
01004112 64 65 66 68
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Request Messages

Requast message field Table 3-4 is a ]is. of selectiors for the request message fields and er
selections definitions.

Table 3-4 Reuest Message Fields Deftnitions

Selecilon Definition

Station Address A two digh device acdress - from 01 to 99 - that
identifies the specific controller you are addressing. You
must assign a unique svation address to each corwro',,'
or. the link

For a 2 Loow controrle; two distinct addresses mL;sl :ie
configured. One acdress is used to designate Lro= 1
and one is used to designale Loop 2. Either address may
be used for transactions whch are loop indepenoent.

See 'Preparing the Controller' for Communicatio",s" :r
i ts manual. A UDC will net respond to address C since

the address results in a disconnect.

Protocol Field A four digi! number that selects whetner or no! you are
going to use a Checksum Protoco! (for increased data
security' with your message exchange.

. 4204 selects Ctlecksum Protocol

- see mChecksum Protocor

0 0204 ignores Checksum Protocol

Any sequence utilizing other than 4 or 0 in the fir,! digt I
results in an error wiM an error message returned.

L UDC Sttme and A hexadecimal number that determines what state you
Mode want the UDC to be m (monitor or slave) and the mode of

operation desired (manual or automatic). You can also
change the controller sewoint from Local setpoint to
Remote setpoint or voe-versa.

" ATTENTION Any chiange made in UDC State or

Control mode will not be indicaled in the response unti;
the next transaction.

Protocol Cass and I A hexadecimal number that aflows you to do a Lcopnac,:
Operation Code or do a READ, WRITE, or READY transaction,

Confinsd or nex page
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Request Messages, Cont'n.%,ed

iORequest message field Table 3.4 Request Message Fields Def1Uions. Comi::nued
selections. continued ____________________ _________

Selection Definition

Data Typpe Field A twD aig.1 numrner that, specifies t',e form'al. or cat a Type.
of each of the paramneters that can be ac--esse~l in ine
U"ZZ controller.

-Single Byte Decinma' (unsignled: - used w~h
coriiiguratln prctoccl for O=g Darame,.er eccle
numbers 128 throug~h 255.

.41 -Siqg:e Byte Decimal (urs:oned) - usedl wft!,
cionfigurat~on protccol ct ixtc-not din'Z
patamete, code numbcrs (UMDC 603-";,

18 Floating r-oin: Format - used wilt, zont~guratizr.
protocol for anglo; parameters cooe numners 00'
through 125.

48 -Floating Point Format - used witri coif inuratior'
* protoc-, ot @xor~d an&1r, parameter code

numbers (UDC 6000)
*DD - ASChi Text, - Used wimh Iooipback orotozol only

Data Field The daia in this field is determnred by the type of
Pr quest:
*READ - three digr. parameter code which ioenoities a

Wart1cutar parameter for whicf you want to know tne
value or selection.

*WRITE - three digit parameter code, which ider~ifies a
IParticuliar parameter you want to change. a comma f.).

and the value or selecion you want to entc;
*READY - three zero's (000) - used in conjunction

with a write request. Sent after a write request to verity
* that the irformation transmitted was received.

___________K'_LOOPSACK - ASCII Text

Checks=n Field This field is a one byte hexadecimal value (two ASCII
(OPtMona) characitirs) riepresenting the binary sum, ignoring ca-ies.

generated by adding the ASCII code for eact-i character in
the message exchange, Up to but not including the
'checksm and the CR and LF characters

No Characters a No Checsx"'
*HH a two digit hexadecimal number reprmsentirg trie

Icalculated checksum

STerminates a message. The messaloe wilt notA tia
Return!Llns Food exchanged unless used in this order UCR LF).

12!92 RS422'485 Cormmjnicatior's Op~iorT Prodl4ct Manua!



Response Messages

What is a iuspnse The response meessage tells yotr ccripuiter the presert sanzts olf the0
rmemge? operation initiated by the request m~essage. Response zniessages are

composed of swidard fields. separated by commas.

Response message Each field contaLins a ce-nai. 1dnd of L-iformation. Frigure . niae
fielsrTsDonse nr~essa-t fields and lists :he inf'ormadon ijia: could be reni-ned in

each field.

Figre 3-31 Response Message Fields Lnformarion

-RESPONSE-

Requs! Messag Status Cods L7wku

Cl- z" TypeCoAW'niwa I Imn
C2. PReWa Insvaluid L -a F

1 04. -t cheu, protocol fiicales a proboafror a flaSl

UOStatus Code
O * UDC IjnmC0onrn pmoto~rl ad Nog "'wm'd th L...... Alarm¶ Slows (Hezatdlamiai No.)

Nu t~Alarn
UD- 3IC r4c."m.d ivaled date @no aboii. Vw ocumbor. "" M A&¶91on

02 UDCi usy (Ratd on VRTTES1 2 - Ajarm #IChan" of taw,
01.UO cato puor qejg~gC~voflm ofv41 3 . N~airn Of On. Alarm 01 C.-tan" of slatw

A 4 - Aam 2 On

06 - UDC Perfoming Aiuawn.e orAcarte I Akam 51 &1. ALUM 2 COn
077 M Unc w to~I aP~form rea~let at prners Itm. In'ay 6 - AlAit 0`1 Chan" W. $1awi. Alrm 82 Or

oow ounng Wros a EEPrmn C~ ar wwUrne in Ws Vol 7 a Aham* 41& 2 On. Alans Of Canv. of state
40 - UDC eitW SIlAD tOft " sns (devW "s doedn ISVWZs 6 - Alum 02 Chwrjo .I sltat

Adtld 10 aboveI.* -U2 0 - tarm 42 change ofstast.mm .Aanor
WC 9wdeWdMod ftod.(faesI ft) ____A - AM" M £#2 Cmuuiol sotwo
C -Slft. Man"aILSP I -mnmr.hrMamhaILSP 9 - A ~ arl & 2 har9 t wi. Alm IMS5 On
2 - Uve, MWssm RSP £...Msifr Mamud RSP C - Abum #2 Changse of =310, AUDt 42 On
4. -S3b. .Au~mnaf LSP C a Ibormw Anomavc LSP 0 - AW31I 61 £802 On. Alanm #2 CIwVg. of £1115

OwIf' sa,. MeOM' awD ON v O0PT W.a aff"natur

Conanraeo,- nttr page
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Response Messages coi.:c

, Response message Table 3 -5 is a Est of thr i.-iormn~aon ccm~aincd in the rts;onse messare anf
field Irlforrnxlofl their' d111iniors.

Tablc 3 -5 Respon~se MNfs2-Ei Fieid; Dcfini-'ons

Type of Information Dellnft Ion
I ReuestMcsage iw:d::-. code tnal indicates whethe, or n t I,~ pre ent;

Status Code ireqjes! messaoe was successluily processed For
detal!ed explanations and recovery orcce~u~es to, the~se
codes. refer :o 'Requiest Message Status Cooes" in tfl.s

UDC Status Code A two digt code that indicates whethe. or nct me LODC
contrw~er addressed is working correctly, and has
performed the requested coeration For detailed
exo~anvaions and recovery procedures fer these codes
refer to IUOC Stalus Codes" in this sectlions

UDC State and A hexadecimal number that indicates whettier t~he L.IC
Mode controller's present state is "Slave" or Monitor' anid

whether it is in Manua! or Automatic mole using the Loca
setpoint or Remote setpoint.

FA-TTENTION- Any change made in UDC State or
IControl mode willnrot be indicated in the response until
Ithe next transaction.

Alarm Status A hexadecimal numb~er that indicates tMe status of A!arrr
#1 ana *2 or both. It Indicates when the Alarm is on or
has changed state since last coinmmnication Tne
Mhange 01 staile indicator is a backup to the onvoff state

I ndicator. It an alarrm goes from off to on then off inIbetween consecutive communicaions, the onicff would

DUataFedTi il hasrtrs the identifying number for ~he
pamete Inthereqestmessage and the valsue for that

paraete (el~he aninteger or field float ing;eia

Optona Co,-ks-rnThi feldis oe btehexadecimal value (two ASCII
Field chrces ersnigthe binary sum. ignoring cames

onrtdby adigieASCII code for each Character
of te rs.Dnsemessage, ignoring parity, upD to but not

inckading the checksumn. ft is returned tor 4204 requests
only. See Checksumn Protocor in this secigon.

1!2RS422!d85 on iatn O;Xion Procduct Manua!



Status Codes

Request message The codes. lis:ed in Table 3-6, indicate whe.her or not the r,,ues: messa~c
Status Codes was successfully processed. A suggested recovery procedure ,s listed for

those tha: indicate an error.

Table 3-6 Recues: Messaze Sta:us Codes

Request Explanation Suggested Recovery
IMessage

.Status Code

00 The request message was No! aplicable.
successfilly processec

* 01 Request message for.mat Check .ormat ct request
invalid message. Resend message.

02 Reques: is invalid. The Chec pararneier idenlifyirS;controller accdresesed does not code and value.
suppon the reqluested•
operation.

04 Checksum indicated in the Check checksum calculations. I
request message diflers, from Resenc message.
the checksum the UDC
calculated- Or UDC has
detected incorrect parety for
Character transmitted in! ~~~request. •, , ;

Conrinued or. ncz ',age
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Status Codes, rnued

O UDC status codes All the controllers on the linr return the UDC Status Codes l-sred ir.
Table 3-7. A suggested recover' pro:c•ure is listed fo: those that indiz,":e
an error.

Table 3-7 UDC Status Codes

UDC Explanation Example Suggesled Re:veMy
Statws
Code

00 j UJDC funcion'ng pro.erly and ; Not ap•lcable
S I I- as received the me-ssage

I correctly.

01 UJDZ has received invalid data Data er-cr. Co'f:guration r~em Check the UDS
from loe computer aV." did not number incorrect, dala out-of- cnnfiguraticn and Itrr;ts.
perlorr, the reques~eS range or incorrec't
oDeratl.i

02 UDC is busy urnii the data I Returned after each write 1. Dc ready reaues, to see if
received is processed. 'wher a controller is information receivec

pro:essinm a change to 2. Waid then resend
I configuration database. request.

04 UDC canno o, - 1. Reques error. reouest Check configrration wit", ,as'.
requesled operation in its illegal, reQuest incorrect in request. Check ,,ta fiel. zancu'jrrent mode. present state (Calib). aa type fieldmd 2 Requested illegal mode

change.
j3. Data received in wrong

'_ _ _ _format.

06 The UOC is performing Returned when the controller Watt or stop AutotLune. then
Autolune. is per;orming the Autotune resend message,

function.

07 UDC unable to perform May ocjr dunng writes to Waft, resend request
request at present time EEProm or when unit is in set

u; and data changing via te
keyboard. -

+80 UDC staus cmange Indicates one or more of the Read 255 code
to:lowing have changed.,

*Emergency manual, Failsafe, Working calibration checksum errof.
Confijwradon checksum error, Factory calibration error. Ha:dware failure,
Restart after shed. Configuration/calibr•aion memory changed.
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Chec ksum Protocol (for Data Security)

kItrodUCtIon The cp~donal ChieCksurn Protocol is used to' iticasc secu.-iv or. the I
RS421'485 lid-. This pro-oco! era~nles bolth your cornpUtC7 and "cxz UDC
to d-,ew:: mes.saces ±th the RS-4248'~5 Lini has = r. nuec ncu:e.
Thus. this nrazoco: mak.cs the RS42.2"!4*5 corruni.-arnors '.!ik rrme

CAUTION Failure tc use chtzksuri protocnol COI.~d make the un3:ete.::d c-ror ratc for
the RS422/4.85 IL-k unacceptabk for your process control app*"i:ca..

USIng Checksum Yzou cani us-. Lhe chejzsur pro-zrco' uwit.sa t-~zC Mie UDC
pI~tco ~uses; the protoco! to chec 9-eursis1~o eus m~zeYu

corrputer uses :he protocol to check the raynsrnissiorl of respor~sermes.;ages.

When a m~essage ex.-hange. include,-s che-cksumr protoco!:
"* Your VDC Car. tell. with high probabibrv. -4: the ASCII code if' the

request message his changed du-ing tran mnssior from your cor-put.-r.
"* Your =:rnute: can tell. %ith high probability, i! the ASCII codc 0i the

response mnessage has changed durnng tansmassion 'ro- tne UJDC.

To use Checksum Protocol, you change the format of the req~uest mnessage
as shown in Fig=r 3-4 as follows:

* You use a 4204 in the request forrmat
* You inser. a 24dit: Hexadecimral number that reprrsc=t the checksum

that you have calculated frorn the ASCII codes in the requcs: mecssa-e as
explained in "Calculating the Checksum"s. See Section 9 for an ASCII
Conversion table anid a Hexadecimal Binar table.

Figur 3-4 Requesi For~mat for Checksumn Protocol

ASC41 ood. to "~ra emenarsc is '5 a~d
W cca*Ve kj

Ad~eo -

PmboaW Field _________

COnAZed OF~ flu: page4
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Checksum Protocol (tor Data Security), comn.e

. Calculating the Table 3- Lists the pncxeure fo-r calculasing the checksum.See Figure 3-5
Checksu= tor ar example.

Tab]: 3-M CaJ:ula-ng the Checksum Prxtcedu;r

1 Step Acon

I TaKe tMe briary surr igno-mi carres generated by the mo•s
sig.nificant bS. of the ASCI code :r each of the me.sage's
characers. ipnonn; parry. up to bIrt not inclucng the CHECKSUM ]
tield ar' lhf CR and LF caraciers. The final sum should be an 8-bil
b:nay nu•.er See Section 9 for ASCII Conversion table anZ
Hexace3rnal t: Binary table

2 Conve-: the four least signli:arin brs of this sum to tne eq•'ivalent
* hexade:,,r-a dita. This becmes the leas' significant c€iit in ,e

"HE.KSUM fieli.

3 Convert the tour mosi sipuiicanit bfis of this sum to the equivalert
hexadecima'd g.1 This becomes the mrsl signican d!it • r. Inhe
c-.ecksL .n field.

Con.-tr.uedon nexz page
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Checksum Protocol (for Data Security), com-nuec

Chec*sm calculation Figure 3.5 snows an exarnp!e of the resul of a checksumn cakulaion
exmplie according to mstmcions in Table 3-8,

Figure 3-5 Ex.n=Ic of Checksur= Caiculatio.

Exmnple

03,4204,E4,18,001.7C CR LF

0 0011 003C
3 00"i 00,11

0 0C 00"w
00.,c ____ ___

S100 111

4 001 0"00

2 1O o4i,

2 0011 0010
1111 0101

0 0011 00010
0010V 0101

4 0011 o100
0101 100"

.0010 1"1CO
1000 0101

E 0100 01.01
-001010 '

A 0011 0100
1111 1110
0010 100

1 0011 0001

0101 10118 0010 100C

1001 0011

0010 11001011 111 1
0 0011 0000

R1110 1111
0 0011 0000S0001 .. . 1111 '

S 001*1 ,000!
0101 0000

, 0010 1 I00
0111 1100

He% - 7 C (Cheezurn j
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Checksum Protocol (for Data Security), c,,t,.

BSuccess or tailure Aft:-, rccexivm- a req~ues, that uses checcksum protoco!L the LUDC ca~cuffaes
the checksum of EhL- characters received ard cornpares thzs to tic
hexadedi.-al nu-nber staMe~ in the checksun field. Dep-ending or whethýer
the checksuris z=-.:. the, UDC rer=;s either hte -sujcccss" or ~air
res-on.se. Figpre 3-6 indficatts wha: ha!ppens when che.-ksu- prortcoI
Is L:S ed

Fg:rc 3-6 Using Checksumn Prowolo _____

Recuestna, inc!des
Conc.ýsxr vro!oco,

'Faji ire * resno 
nse 

D
* Sj~sees respo-se

Corvipute' ssdnrojrue
pro,.oco t !ek protocol o! ic

resons rnssaL--tom4es: messapes

COnil W; MeX Pa7?e

2,g2RS422',A-5 Covrnra:r ' pt;2n Pr~.ýjj manual2



Checksum Protocol (for Data Security), Cofu-

Sucess response 14 the nchcksums agree - and no other prablerrs are encountered - :he UD)CS
returs zhc success r_-sponsc beg-.nnLrig with R-cquest Messag- Status
Code 03. Figure 3-7 indicates this. response.

Figure ^,-7 "Success Re s-m-se' Message Fields

LDC Starjs 1Coo. TT

Core30st onr~ ,,e: a

A~wr, Sm0

30 RS4'2V485 Comm~un::ations Option. Pro.du-- M.arria! 12.,22



Checksum Protocol (for Data Security), comtLeed

.Failure response If the checks:;ms d~sa =-.-. LDC igiore'F the request and returnm th.e faihLre.
response Reques: Messaze Status Code 04. To recover. o~ ~u:cý
repears th-- optrz:ion. Figure -3S ind~iCates tI'Is response.

rs!%re ',-F "Fa~ur! Response- %1:ssage Fel

;oLes: Mes~sage 5sj~g (COod.______________________________

(C-".~ -s-2CtWO.Y ftrza1sS P'O0w C? Ify fir~or;

),,o fai ure tesoo1e may a-sc r-o*:ma::rwe i a af Dcbia wm.r* UX.
Irt ?I1 S case. noe resoeinso WCU-d Do:

A::: Swear,- My

Cf4k;~ for Ino 4 ptsvezus Cra-atMrS

Che~ksumn Calcutatbn After receiving a responsir that, has checksurn protocol. your corlpt !cr
should perforn the checksumn calculations on the characters received. and
compa= the results to the checksum in the responise messare. If the
chec-ksums disagree, your computer should repeat the operation.

LATTENTIONý If theme is a probl em with the M'C itsell, a UDC Status Code indicating an
error will be returned.

,29 .ýý442,485 Comrnu.nicati:%, Opo:i- Prodct: Menua! 2



Shed

Who Is Shed? Shed happens when the con-oIler. which has been working in "Slave."
reverts to "Stand Alone" mode. Upon receivir.g a "Slave" message. uhe
controler resets the "SHED TINIER." If this timer expires before the next
valid message. the controlle: goes to stand alone operation. When the hos:
reconnecms with a valid message. the response will L-dicate as 8 at the third
digit to indicate a resta.-t after shed.

Thus SHED acw as a safeguard in case the computer o. com.-muni:anons
link fail. If sor.ething prevents the computer .rom commu.nicaing with the
controler the device returns to the local cont-ol mode. The loca! oPerato: is
then able to regain control over the con-oller and ope:rate i: by the
keyboard.

Shed time Shed TL¶.e works like a timer. T7e number selected will repr:-sent how
many sample periods there will be before the contro~ler sheds from
computer conr'ol. You can configure the shed time to be one thai is between
1/3 second and approximately 83 sezonds. 0 = No Shed.

Shed controller mode This determines the mode of local control whenever the controller is shed
and output love! from the communication link.

Shed uetpolnt nrea This determines what sepoint will be used if the controller is shed from the
communications link.

Howtoerr fts Refer to "Preparing the Controller for Comrrntications" in this section for
these selections and procedure for enmting the information into the
controller.
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Loopback

Making suire all the OnCe you have estzblishe~d cc.-mmnica~ions between the LJDC CO,-O!ie7
C~ntrOlierS are on-line and YO'- COMiPUte r d Lr.'rstand the rness-lge exchange. i: is a goodide

to test co .unizadons :o all *,he con o~lers on the RS215ixný: In:
LOOPBACI( operwior. is an easy way to dvb this. By Lincludirg:-e
approprwae address in tht lc,.cpb?:x opei-znon. voL: car. send a series Of
cha-actrrs frorn your cornmute= o an% device Or. the link.

Aft.- mrecivi.- -hest ctaravte. the. device addessed 'echoers" WI:k tne
samne characters. B%, corrznntrfl the chara.cters. sert to tamse ~retned. %-,-%L:
canrt. ze whether commrr~cza-ors are workb: correctly.

Loopback message Withh:us mnessare c:x chanr %,04o car. tes! M:i cornrnuricatior. lin. rtv--- ~et
*xchange ,- d a.c ,n cr ,r

"* In the rcquest meSsu~e. your corriptuer stits z series of cha:races ;c Lý.-
aesirtd device,

"* In :he responst rnessZsge. the device returr~s the characters it relceilved :0
you~r comiputer.

Request message Table 31-9 is an examplet of the Loo; back Request Message withý o- wi:h zut:

the Checksur..

Table 3-9 Exwmrple of Loopback Request Message

pratowI Masnug. Faormt

'With Chmcksum AA.42ý4.E6.00,234Se718gABC.CS CR LF
(12 characers fnax.4

WfthoutChecksme AA.0204,ES.DD.123456789A6CDE. CR LF

(14 characers miax.)

Where:
A.A a Status~ Address

2!2P.342ZI42E Conrn-funn~atio% Ow=c~ Prc I=c hianua1 3



Loopback, Comnued

Response message Table 3- 10 is ar exampie of the Loopba-k Response Message wui, or
without the c.,ecksum.

Table 3-10 Exanp!e of Loopback Response Message

PrOloCoI Massge Fam

With Che:KSU'X OOSSMA 123456789ABC.CS CF; LF

WilhlioJ Checksum O3SSMA,1Z34Ss789ABCDE. CR LF
! W.'lere:

0 00 - UDC Type Error

SS . UDC Satus
M a Mooe (Hex- see 'Message Exha?,-

A a Alarn Data (Hex -see "Message E.,*-an;e":

Pmvroaiming example The promg,•:.t.g saternents in Table 3-11 show how you couid er.for.
the LOOPBACK opera=on with the UDC con:roller that has sta:ioar addr-ess
09- not using checksurn.

If the LOOPBACK operation is successful. these statements would pFnn
O000MEA.ELL=,L 09.

Where: M a Mode
A = AlarmData

Table 3.11 Progrnmming Exuaple

Pirogtwmlng Staimment Result

SReusett ! o0 Write (5.20) Sending the
'211 Format ('09,0204.EA.OD.HELLD#0q0) LOOPBACK reauest

message that contains
the eigt ca.aracters
HELLO#09 to the
controller with station
address 09.

Response 3X Read (6,40) Reply Receiving and pnnt:ng
40 Format (A1S) the response me.ssae
50 Write (7,60) Reply that contains the
60 Format (A1iS charaters returned.

3- a ' ------
34 RSL2•. 8 Colmrur.;catiorns O. lon Proquct Mar,-l.iat 12/92



Recovering from Communications Failures

O Wnat is a lost message? When your comeputer sends a request messag- but doesnt receive a
response, a message •either the request or the response) has been los; or, the
'lin. As shown irn Figure 3-9. problems in your computer. the lnk. or the
con,-"ofle.r could cause a message to get lost.

Wh2t happens to a lost DcperdcErg on how your pro .a-mniing hard•ies messages. a lost rnss.g-

message could hang up your proprarm-ning for-ever. Suppose you prograrm.u.ng

uses a h'gh-levcl langJage input command (in Fortran. READ) to retrieve
response messcages from the input device or buf.er fed by the link. Upon
execudr. .t .is inou command, you: computer goes to the irput device to
retrieve the response message and waits there un::J the data anives. LEa
message is lost, the message exchange is never cop':eted. Thus, the inpu:
corrmar.d is left waitng tor z responsr message a: v'wIt never awrvc.

As you can see. you must design your prgrr'.,-ming to handle the
possibility that the messages ,in get lost on the link. Make s=re that your

programming includes a timing routine tha: detects the lost message and
aborts the pending input command.

Fi-ure 3-9 Lost Messages

UNK
A p b.... .go ",S

bnht• €o1smo 3 swgd •op
"AVW'wufeluor. th omfole da Cono• trol*4 -

CORPA' Of iVe RS
im Sops o "

"o'mFIS h-f

I ~ ~~~~Co•.•u. .nro pm.
Co2!4,4g•ns can'ti Prot I*v Ma. t bwamo -

YmU eofftpiw 'as &AoeSa'd Bara or1 pam
flwrftfo, iw SWWrade a Sa1cIvo1in3 for data

Mamm &NOg MM 6wfrom f mo~ Vowz Onatur
a now V"in.

C* oMDoI' 3 nDI ooWMPID'

Cor.:inuedcP em, flpO~e
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Recovering from Communications Failures, cominuec

Thimng message The flowchart ini Fig=r 3-10 shows hoix to time z message exchange so
exchanges to detect that you can tell i-z amessage has be.-n Il.os:. (This is only ar example.. no:

tos mesagesthe suggested methodI.; Like al! tin".ing rouinres, this one includes a wait ane
a read intzrrpt (in Basic, a PEEK) rather th-an a standard inrnn c6m7n.d.

Rirure- 310 Timini-g a Message Exchange ard Checking for a Response

S~ti Ime reoues, message.

Wait the ammonvae amoaJfl" of I~rne

on tme out. ctei'. for rie resm~nse message.

It cc-OertS~ie.s nct respofl5Ac.Itl can7mtte' has respandec,.retry taled rawinis !w thw~ "sI

PROGRAMMING A 7MED MESSAGE EXCH'ANGE

Laongst R~qm#VsL4 ~npjn T7m 0
(78 X rig.200-savcurno M .~

10111'Thu.-:s2 msec tinciuova **way) X o

Awrsge Tkn. go bEatolkwhu
Loop: i oi viae ond

19.20 113 mm
9600 191 rim
4800 347 n epof WORm
2 4 0 0 

6 5 9 n a1200 1293 ms

600 5027m sYE

Cor"nUted on Rex: page
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Recovering from Communications Failures, Conniec

Waft The WAIT is the artoutr of 1nme :ha: our computer wiUJ wa:r for a res.onse
before assum•n tLha: a message has been lost. If the response doesn':
appear 4- the al-lotted time. you: computer should retry the request - 1p to
three trnes. If you. computer stiDl hasn't rotten 2 response. you:
progra-r',ing assumes &.a: communicanons orn tne link have f-"I;jed and c.ilk
the recov." or ala-rr. routne.

Read Interrjpt Tne READ interrupt merely checks tha: input device or buffer for data.
instead of waitnz indefu!itely unilI data arrives.

How ont to waft Before yo-- can procram a tirning routine, you must d~er-jine how long to
wait for a response. This wai: must be at least as long as the r=snonse :Lmne
for the longest message exchange when exedu:e at your comrputer'.' baud
rate. Also note that after the UDC has completed sens.ng a responrse to ycu-
comptCer. it will require up to 1/3 second of addition& processi.g time
before it is ready to accept any new, request message. If your computer
sends a request to the UDC while it is still busy processing the previous
reques:. it will respond vitn a BUSY status. You: com-uter can handlk this
situation by re-rying the re.u-es.

Timing routine Once you have established the appropriate wait time, you can program, the
timing rutine. To do so. you loop an instrucion until the desired wait time
has elapsed, as shown in the figure on the pre,'ious page.

This timing routine is the simples: one you couLd progamr. Bu. it is no:
effirient - your program waits the same amount of time for the shortest
message as the longest. You devise a more efficiem routine, such as a loop
that checks for the response message each time "Xr increments.

12!22 P.S-,22'48E Cor'un.-atio-s Ot:xio' Promu Manual 37



Section 4- Read and Write Operations

Read Operations

Itmrduction The Read ope-"atons (Data Reujieval) allow your computer to -cad data tom.
any controller on the RS422g/85 link. Data mtrieval for each opera:ion -.s
accom. ished througih P message exchange between yourr computer and tht
device you arc addressing.

You can reques" the da:a for only one identifying code at a time, but, the
response may be a singie variable ora t.hme variable type dependirg on the
code used.

Transaction states Read tmnsactions can be performed in either U"DC state: Monitor or Slave.

r ATTENTION Any c'a;e mace in UMDC sate or ccntro' rode wi:' no: be
indicated in -he response Lvi'the next tra•sac.

Analog ordigItal The parameters being read will be either Analog (codes I through 125) or
Digital (Codes 128 hrough 255) value or selectons so that alb Read
message formats must adhere to the standardization rties shown it. the
tables that follow.
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Read Analog Parameters

OIntroduction The Analog identifv.ing Codes are codes 001 L2ohhrai 125. Ea:h of these
codes are read us.-iga the Request and Response fo.rma.; show-r. in tbles
4-1 and 4- .

Request fonmw 'Table 4-: iists the request fornat with or witho0: cnckhurM-. fo0 Ar.a-oc
I.D. Codes 001 through 125.
Wnhere:

AA = Station Add:ess (Ea:h loop of a 2 loop contmoUer has, a
unioue add.-ess - see "Message Excharge")

X = CDC State and Mode (Hex - see "Message Ex:hange".

NNN = Identifying Code for Analog Parameter (001 to '25)
CS = Checksum Value (2 digit hex - se "Checksm")

CR = Cariage Reunin
LF = Line Feed

Table 4-1 Analog Pa:rameter Request Formrat

Fonma Type Foan

With Checks"m AA. 4204. X4, 1W". NNN, 0, CS CA LF0 �WPho= Chanksum AA 0204. X4, 158. NNN. 0. CR LF

"*Use 48 for extended analog configuration I.D. codes (001 t: 021),
LTDC 6000 only.

Contnued on ez par'e
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Read Analog Parameters, c

Response format Table 4-2 lists the response forrra:, singie or dtre va-iable wir or wi:hou:
checksum, for Analog !.D.. Codes ! td.rough :25.

Where:

00 = UDC Type Error (00 = No E"ro'1

SS w LDC S:arjs

NI = Mode (Hex - see "Messae Excange")"
A = Ala.r. Data (Hex - see "Message Exchange";
NNN = Identifying Code for Analog Pa-armeter

DDD.D - Floatir• Point Value

CS = Checksumn two digi: hex - see "Checksum)"
CR = Carriage Return

LF = Line Feed

Table 4-2 Analog Par -amete Res.ponse Format

Vaalable Format Type Fo"m-,

Single with cheCksur•u OOSSMA. NNN, DDD.D, CIS, R LF
, (see note 1)

w*~hou ctwckwn. OOSSMA. NNN, DDD.D, CR LF: w;•h•cf~eksun ;(see note 1)

Three with c'tecksumr OOSSMA, NNN. DOO.M, ODDO, DODD.. CS.
w CR LF 0

__...._ _ (see note 1)
without che.*s=, !OOSSMA. NNN, DDD.D. DDn.D. DDD..CR LF

(see note 1)

Note 1. Floating point values; may look like this-

DDDD. DDD.D DDDD D.DDD
-DDD.D -DDD. -DD.DD -D.DDD

The), must have fotu characters and one decimal point as shown. negative
sign as in extra charactr.

Coninued on ovez! pa•fe
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Read Analog Parameters, cominu

0 EamleFigure 4-16 is ain example of a Read Analog Pa.zzT.:termrness3;t

spe~if.:a1. Rea t.,e vaiue of h~a: gzim,: Ana~oj LD Codc 00Y.

F." gure 4- I Readi Analog Panrrmtm N1tssac Exchange

'e~e?03 *0204 L 4 1, C~ ,0 W L
Acc-ss T T

SStre anc tode _______________

V.SfYO fo. Or aie

N-) Charj.@ vi,, is-

No ka-r
t'eat Gou'l Ioe,11.irmn; Code________________ ____________
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Read Digital Parameters

Im, duCtHOf The Digital idennifying codes are Codes 12S huough 255. Each of these
codes ?,• read usi. the Reques: and Respon.e formats shown in Tables

4-3 and 4-4.

ReWue, format Table 4-3 lists the request fora:x. with or without checksum. for dig-='
I.D. Codes ;28 through1 255.
Where:

AA a Staion Address (Ea:h loop of a 2 loop controler has a
un;que addrtss - see "Message Exchange")

X a LDC Smte and Modc (Hex - see "Message Exchange")

NiL a Identi fing Code for Dig-ta Pf.tmete- 1128 to 255)
CS a Checksum Value (two digit hex - see "Checksum.)

CR a Ca.age Reumn
LF a Line Feed

Table 4-3 Digital Parameter Request Format

Formt Typ FoimMd

-With Cwcfun AA. 4204. X4, 11", MMM, 0. CS. CR LF

Wfthoi(iCtwcksm j' k 0204. X4, 11. MMM, O. CRLF

UDC 6000 only.

Confiaed on n•x pare

0
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Read Digital Parameters, Cort.,ued

. Response fomnna Table "4-4 lis:s the response format. with or without checksum. foe digr:it

I.D. codes 128 th.ough 255.
Whnere:

00 = UDC Type Error (0 )= Ne Error)

SS = DC Status

M = Mode (Hex - see "Message Exchange")

A AlA,-m Data (Hex -- see "Message Exchange")

NMM w lden:ifyirg Code for Digia Parameter

DDD - Dirima Value (always 3 chawters)

Cs - Checksunm (2 digit hex - see "Checksum")

CR a Carnage Rem=r.

LF = Line Feed

Table 4-4 Digital Parmnerer Response Format

t Format Type F-om

Wkh Ctwdcsum OOSSMA, MMM. DDD, CS CR LF

Wfhout Checksicm j OOSSMA. MMM. DDD. CR LF

Example Fig=r 4-2 is an exanple of a Read Digial Parameter message exchange;

speciIfca1y, mad the algonthmn selection: digiti LD. Code 128 and maintain
or change the UDC sute go slave.

Figure 4-2 Read Dijual Parmeter Message Exchange

S. -t .f -m. ,, , e

4 . eSW~ugum, fed
Dow Ty" C400 w Owlu ,
bWuONgr Coft ft? A99Ms U IW Cu' _________

Pltct•p.~ Ia ra V•...

he UOC Effv 7__ _ _ __ _ _

No Alm"___________

AI Cha"It m"p we hle to rid beFu.oWlIle Mr1. ft~40 sOdO9p
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Write Operations

Inltroduction The Write operations a.Uo% your computer to write data rty..'e t:-w.si"o.S-
such as Ove0n.dina the PV, Setpoint. inputs as well as writin2 co.fi',rzt:o:
da:a such as Tuning Parameters. Adgorithm Seectdon, Serpoin: Ra.mp
Infon-m.rion. etc. to -he cor.toler.

Tmnisaction tmate Write transa::iors can only be performed in the Slavc Mode.

Write message In a Write transacton. or.l) single items are permitted to be w-rner.
exchange

A Read:,y a.-t. :ior is required to derm-.ine if the ,-o,'aor , as
received

Followir.; any V.-Wi'e. a Busy indication is returned.

Table 4-5 lists th-, steps for the Write message exchange.

Table 4.5 Write Message Exchange Steps

Step Action

I I Do a Write request t. change a parameter (see Table 4- 6.

_.2 Receive a Busy response ,see Table 4-7).

3 Send Ready request to see If the information has been processe:
(see Table 4.8).

4 Receive an -is ReaW response (see Table 4-9).
5 Do a Read request lo check the value (OPTIONAL).

FCAUTON 'le dat stored in non-volatie memory is expected to be rezained for 10
years. However, additional writes will degrade the retendvity of the
non-volatile memory.

ATTENTION Any change nude in UDC State or Control Mode will not be indicated Ln ":be
response until the next transaction.
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Write Analog Parameters

.ntlroduction The analog ident.ying codes are codes 001 hirugh 1' T.-e Wri:C reTnes:
and response formiazs a:e showr. in Tab!es 4-., 4-7, 4-6. .'- ' 4.9.

Roquest torma¶ Table 4-6 ijs!. the wTite request fo.ina- with or withcu: checks.um for
Analog I.D. Codes through 125.
Where:

AA = Station Address (Each. loop of a 2 loo. conn-olcir his Z
unique address - sce "Message Exchange')

X = VDC State and Mode (Hex - see "Messa.e Ex:hnage".

NNN = Ider.-tiAing Ccde fo" Analog Pz-atme-ee (001 to '25)

DDD.D = fioating Point Value (see note 1)

CS = Checks;un Value (two digit hex - see "Clecksun")

CR - CArriage Return

LF a Line Feed

Table 4-6 Write Reques: Format for Analog !.D. Codes

Frormr.TYPE Far ud

WlthChmsurn AA. 4204, XS. 11r, NNN. DDD.D. CS CR LF (see note 1)

Wftot ChM cksum MA 0204. XS. 16-, NNN. DDD.D. CR LF (see note 1,

"Use 48 for extended analog I.D. codes 001 through 02%,
UDC 6000 only.

Note I Floating point values may look like this:
DDDD. DDDD DDDD D.DDD
-DDD.D -DDD. -DD.DD -DDDD

They must have four characters and one decimal point as shown, negative
sign as an extra characters.

Continued o,. nev.' pope
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Write Analog Parameters, Com.e

"Busy" response If the con±orI" did not process the information. die cont'oller will renu,= , 0
four digit szatus code indica:ing ar. error in mbe m-ird and fourth digi:. See
"Sta:us Codes."

Tab:e 4-7 lists the busy response zhat can be received. wi~h or witho'J:
checksua.- after a Write recuest that indicates a good write:
Where:

M = Mode (Hex - see "Message Exchange")
A = Alam.t. Da.2 (Hex - see Message Exchange")

CS = Checksum (two dipt hex - see "Checksurr")

CR = Carriace Return

LF = Line Fee

Table 4-7 "Busy" Response

Formht Type Formm

Wih C" icksum OOO2MA, CS, CR LF

"Ready" request After receiving a "Busy" response, enter a "Ready" reaues:. Table 4-8 lists
the "Ready" request fornat, with or without checksum.

Table 4-8 Ready Requests

IWfth Cheds"m 03. 4204.66, 11. O. CS CR LF

'WlthcouChicksum 03,.0204. 66, 11.0. CA LF

Con:nned os ner page
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Write Analog Parameters, cc,. -u,

"Is Reacy- resoonse Tr~is Is Vt~ 'CsPor~se to Z Ready rtc:jest. Tlabe 4-9 1:sts the "Is Rea--`
rsrse:c=als. wi~ or WitflOut chiecks-ji-n

WVhce:

SS = L:D C S i!ri S
N = Maize i--ix - see "Messar.- Exchn~&c

A Alrm. Data ilirx - see "Nmesage Ex:"ianý-:-
CS =Chc.-ksur Irwo dipi: hex -see ck.'
CR - Cam.-r Rerurr.

Lr = Line Fcee-

Tan~c "Is Rea--;- R esponse

Forr.a T);* Fon,

WfhhCVheCkS~r COSS MA. CS. CR LF
Wrdhot Chcksum OCSSMA. CR LF

Ch~oCk wr~e :tracr=ior Toc> ne,'- =1 .jue a ch~ange do a "Rea-d" fow ther partcL%1a pam-nve
(I.D. C.-Oct: %o,. h~ave cbanced.
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Write Analog Parameters, co-r-nned

Exampi. Figwe .4-^, is an. exam~pleof a Write of an analog param.e-,e, message
exchange: specifically to change the gaLn value from 5 to 10: arna:o,, I.D
Code 001.

Firit:-e 4-3, Write Analog Parmete:.Mesage Exchange Exa~mple

request03 24

LVC Stats and Mode _________________

GO Wave. no UT&

* Daia Type Code 1w' Analog
Idem-ft'y; C=4a tor* Qal
Gail va-U ,1 3s~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

&Ws) respons

* wady ra~qzum 140214MU,1. 0 CR LF

Mm~,wanw so__A__a 4. R LF~
Reasatmesa~ res~vE ucoestlT

1, UMAOC tacOftoIg prowely anod ON tot@a oparato ______________

Con'ro state. Aflormatc L.SD Modf ___________________

No Awn _ _ __ _ _ _ __ _ _ _ __ _ _ _

(OPTIONAL) Doa READ ewatonfo Cod. 001 :oVimpycti.3loS 10.

4e R34122/4P8 Commrnx::a~ions C;::o'. Podud1 Manuia! '



Write Digital Parameters

O Inowuction The digi:l idern'fying codes are Codes 128 through 225. The Write requTLs:
and response forma:s are sho" r: in Tables 4-10. 4-11, 4-1:. &.d -- 1.

Request torrna! Table 4- 10 liss ; the Write rrques: fo,-m3:. wi:! or wit.•ou: che:'ksu%. fcr
dir.il I.D. Codes ::8 :h.ough 255.

Where:

AA = Stzbon Add"ess (Each loop of a 2 loop contoee" has 2
unique address - see "Messzge Exchange")

X v UDC Sma:e ard Made- (Hex - see "Message Exchange",

NM I = ldenftfing Code fo- Digital Parameter (128 to 255)

DMD = Dig.:a Value (always three characters)

CS = Checksunr Va-ue (two digi: hex - see "Checks.nm";

CR = Carriage Return

LF = Line Feed

Table 4-10 Wrie Request Fo.rnat for Digial I.D. Codes
Format Type Foir

j W Mftfl e j AA. 420z, X5. 11" MMM, DDD. CS CR LF

fthout Chwksur AA. 0204. XS. 11 0, MMM, DDD. CR LF

*Use 41 for extended digital LD. codes 128 through 158,
LDC 6000 only.

Owusr rsponm If the cotnroler did not process the information, the controller will return a
four digit status code. indicating an =r in the third and fourth digit. See
"Status Codes."

Table 4-11 lists the busy responses that can be received w16ith or wihhou:
checksum. after a write request that indicates a good write:

Where:
M w Mode (Hex - see "Message Exchange")

A - Anrm Data (Hex - see "Message Exchange")

CS - Checksum Value (2 digit hex - see "Checksum")

CR n Carriage Return

LF Line Feed

Continued or netz page
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Write Digital Parameters, Contnued

"Busy" response. Table 4-11 Busy Response
continued

SFormatType Formal

With Checksum OO2MA. CS. CR LF

Without Checksum O002MA, CR LF

"Ready- reques¶ After receiving a "Busy" response. enter a "Ready" reciues:. Ta'-_.e 412 Ists
the "Ready" requesi format, witA or without checksum.

Table 4-12 Ready Request
rFonmo Type Fo•rmnal

Wflh Chocsurm C3. 4204, 66. 11,0 CS CR LF

Without Checksumr C3. 0204, 66, 11, 0 CR LF

"Is Ready" response This is the response to the Ready' request Table 4-13 lists the "Is Read""
response f'ormats. with or without checksum.
Where:

SS = UDC Starus

M - Mode (Hex - see "Message Exchange")

A - Alarm Daa (Hex - see "Message Exchange")

CS - Checksum Value (two digit hex - see "Checksum')

CR = Carriage Return

..F ,- Line Feed

Table 4-13 "Is Ready" Response

Wfth Checks= 0 SSMA, CS, CR LF

Witho&X Checksum OOSSMA, CR LF

Check wrte transacUon To check the value of a change, da a "Read" for the panicula: (I.D. Codee)
you have chanrgd.

Confnued on epae
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Write Digital Parameters, com-we

. Example Figure- 4-4 is an exurip of a Write of a digima] pa-ainete- mvssag!
cxcharge: specli~cal~v, to chzrne the scrpo'in: nn'.p time to 60 n-.iwures
(Code 174).

Figur-e 4-.4 Write Digita Pan.-neter Message Exzhange Example

request 03 020 15j 11j 1f 74 0L60 C LF
Aftess
Pmr~co Fcrrna I wttiomn c*h@CKSL:M________________

DataType Code Itc g?~a
Idefitig Cow a~totS: a Time__ _ _ _ _ _ _ _ _ _ _ _

buosy sponse0 rb.j

ready request 03746,¶OO0CR LF

eque¶ message rgoeved SucamsfulT
UC t~lrc.iwOiM0 pety and Parformad Oper3non T_____________

nVOI staew. AnOM,~ie LSP Made ___________________

(OPTIONALt Do a READ qnralson fto Coda ¶7A w vefity Mwq0.

12-'92 P.S422=485 Commnm..vi'::ori Onticn P.r,,c Man',aa 51



Section 5- Read, Write and Override Parameters
on UDC 3000 Versa-PRO Controllers

Overview

introductlon This secton contaihs informador. concerning readig. writing. and
overriding parazreters or. the UDC 3M00 Controllers. here arc two types; of
pa:'-tnetes:-;

"* Data Transfer-these paramneters include reading control data. opton
status. and reading or changing setpoints or outputs.

"* Configit.on Daia-all the confipi•r.tion data is listed in t.e order in
which it appear ir. the contro~ler.

Each t'pe of parame:er has the identifying codes listed with it. Follow th:
message exchange rules ]isted in "Read and Write Oper-aions."

MWllat's in this section This section conains the following tcpi:s:

Topic See Page

General Irtormation i 53

Reading Cogtro. Data J 54

Option Status f 55

Miscel:aneous Read Only's 56

Setpoints 58

Using a Com-te- Seqpoirp S9

Overriding Irnut 1 60

. Cancelling the OverMre

Reading or Changing the Output 62

Loca! SetpointlPID Set Selec•tiot, and Setpoint Ramp Status 63, -ge

CRn rnuOd on next ppPue

S.2 RSc42Z.:48 Ccrrmmcnic:orns Optiw•r Pr-.ucl *.•nua' 1 2,12



Overview - UDC3000, Cordinjed

S What's In this section,
continued

Topic See Page

Conr ijrat.'-. Pararnelers 55
TUN:NG 6 9,

SP RAMD.'SF PROG 6,

ADAPTIVE TUNE -.

ALGORITHIMS 72

INPUT 1 73

INPUT 2 75
CONTROL 76
OPTIONS 7e
COMRS422 79
ALARMS 80

General Irnforraon Analog Parameters

* Whenev-r analog pammeer- 001through 107 (those tha: car. be chaned
via Cornmunications) a.e changed. a write cycle occurs it -nedia:edy after
receipt of the message.

Over•ide Parameters
Override analog parm-,Jeters 123.124, and 125 (computer setpoint.
output, and input) are not stored in non-volatile memory and car be
changed as fr:quendy as desired %ith no effect on non-volatile mernor'
retentivity, out the controlier must remain in slave mode.

Digital Parameters

SWhenever digital configurtion parameters 128 through 250 are updated
via commUunications, the non-volatile memory is updated as soo. as the
message is -ceived.

12:92 RS42.'4e_5 CoEmln::zu:-.s Op:i• D-Ju Man•



Reading Control Data - UDC3000

Overview You can Read! :he folowinc con~o! datz from the LUD,' KieŽJ contoier.
0 Input I
0 Input
. PV
0 IternalRV

- P%'. Serpoin:. OL2TxJ

I.C. COles Use th-. iderr v:',-, codecs listed in Tablc 5-: to read the spe.-Iif i-crn-.

A Wnte re.ques: for the:se :coles will resiii in ar. E-ro: rnesage.

Table 5-1 Conn.. Data Param-.*.ar

Parameter 1derntifyIn2 Fortnat Range or Selecton
Der~cription Code Code

Iripul 01 lie Is in Engineering Un.ts ~
* Percentage

f1ou. #2 119 Jis In Engineering Units o-
~Percentage

*PV 120 is In Engineenrig Units or
- ~ Percentage

lntena: AV 12* Is, In Eng;eering Un;,s cr
* Percentaege

*Pv. Se*t*oir,,, and 1122 is In Enginleerinlg Un;Is cr
output* I I Percentage

*This READ request will, give a th=e variable response (see
READ/WRrTE operation).

PS$42 t4!5 Zom~n'ac Opt;'w. P!ou- Aar,. manui 1.



Read Option Status - UDC3000

Read Doing a Read of I.D. Cod'- 185 Lsted in Table 5-2 will tell vo-. which of unt-

V available options are enabldrinsaflicd or d. sbledlno* installe.

Table 5-2 Option Sta.:us

Parmeoter Ildenltyitn; Format, Range or Seleclion
Descflption Code Code

O,-?i~'n Sia?..s 185 i 1 ISee Fi-irc .~
(read on~Y

The data field in the response rn;sage wil-U be a decimal numrber from
0 to 255. Corivtr. *&t- de.cL-nal num~be-r to binary as shown in. Firurc 5-. to
detrcrminc which optionm are or are nor -active.

F.gr 5- I Op:.o-i Status L-for.ation

Coner Cscu"i. to Nn~v

L....I?*vt 2 0- dmbed

0 I bmpui 2 0not rSMaiec

M-Aaptrv Tune 0 - sdetd

Sol Pognt 6 .wabwm

go 09W Inputs SdsSawd

00~~ N7 Azpkab~

0- N DApoeabk-

&AmPLE:O7

010a1010 1

1 2i 2- RS42VJ485 Communi-cat ions 04t;oni Prootjct manua! -5



Miscellaneous Rcad Only's - UDC3000

1.0. codess for raea Phe iden~:fying codes L-s~ed in Table 5-3 represent somne. rame-e tam r
ofy's Readt or.:v. No W.,e 2a"owea.4

Table 5-3 l isce."anco-s Read Onlv~s

Pararmiber Identlfying Format Range or Selection
De~lt'ion I code Code _ _ _ _ _-

Cu.Cjt COurren: .33 18 EADor~ly

Ou:,-ui C.ýrernt 34 REA: only*

*Z3?Aare-Y;ýe 17*PEAO on''

1 a Basic UDC 3000

2 = Fie-it upgra.-e for Ada~rie
Tune

3 aField upgrace to- Aoa:1re
Tune + Setpo in!

frograrnming

Soitware Vemson 16 V 11 0 to U25

UD ~ts ~ iSee below READVRFITE2:

001 a Emergency Manua!4

002 a Failsaie

*004 v Work~ing Caifbration
Checksumf Error

008 - Configuration Checksum

016 a Parameter Limit lndica*.or

032 w Hardware Faiiure

06.4 - Restaft after Shec

128 a Cordiguraliin/Calibration
Memory zr-hangec

*Write to clear.

FOR EXAMPLE: If Read retumn 192 (restart after shcd-064 plus
ccrifigurat"on ch-ange -128)

Write 192 to 255
Read ret'.u 000 (clear)

Cantms.xd or oter page
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Miscellaneous Read Only's.- UDC3000, coUmjed

Errorsmt definftloj Table 5-4 lists th UMC error smaus codes zrnd thi:efrdniti~ors.

0Tabie 5-4 E.-vo: Status Defi.n:tions

Smits Error eifto

CD1 Erne-gercy manual lnoicates tma, ine ou:tput of the ý:n
which has been in slave operatior. is
(under manual wontircl local') Error
iIremains urnil local control is relinquishec
Iat the controller,

ODZ atsa'EError occurs whenever the ccrtro:
revets, to failsate operation aid remna~ns
as Ion- as the conditcio exists.

F0 3- Woknun Z-a;;bralacn Indicates 1W.t an error exitrs in the
Chea-sL,n Error, workin; calibration data. Fie-seiec, the

iiputs to load factory calit-ation clata or

C~icksrnfield calibrte the liKAS.

by stepping the controller through the
status tests.

1016 Parameter Umnit indicator !A firrit condition exists on one of the
following: PV, RV. Input 1. Input 2. Input
3. Cormputer Setpoint. User ffulst* I~determne, EXACT bfnt condtior. and

1032 Narowa'e Faitute Inicates efther a RAM test faiture or
In~a . npu 2 Iput3 falluire an wo

064 Restart After Shed JError occurs wh~enever a shed ct slave
oerd sporioned Error is reset

followinig a WRITEomidt .. Cn
I255 (064).

1Z8 Coflfigura*,ion /Calibration JError oeztS wheneaver shed.
Memory Changed oonfigurmlon. or calibration changed.

Also ocinji wh~enever there is a change
of state in 001. 002, 04. 008. or 016.
Error is reset tulloing a WRiTE

______ _____commirand to LO. Code 255.

t2./92 RS42Z'4eS COMMUMtrniztons Oz:ion Product Manual 57



Setpoints - UDC3000

Overview You can use two seo.te setpoints in the UDC 30', Controller. The
iden 'Ieing codes listed L: Table 5-5 allow you :o select which setpoL: yOL
wan: to use and to enter a value in Engineering Units or Percern. 1wi-4~ever
is seiec:ed a: Code '61I1 fo" that se.point via com.'nunications.

I:. CO,'s Make Vou: seiec3o0, usin.E I.D. Code 173 and enter the valuL fXT 1Jhe

se~oin: :zhsen usir. I.D. Code 39 (SP 1) o- 553) (SP 2).

Table .5-5 Sc:oin: Code Selections

Parameter ldmetying Formt Range or Selection
Descnption Code Code

LCCal Se=ý:c' 21 39 18 Value withinr Inre set•fon"
;range!imfits

Lose. Set,.:: #2 53 e18 Vaue witarn me selo,:?n
range fim.1s

-.ocal Se:point 73 :11 000 - Local Set
Se~ec: Point #1 only

001 a 2nd Local Setpoirr
I via keyboaro or
I commJnications"

"I.D. Code 31--second input function must be set to 0 (LSP).

AssociteC parameters Refer to Table 5-6 for the codes required to display or change any of the
parameters associated with setpoints.

Table 5-6 Setpoint Associated Parzineers

Parameter ICode
Seltoin: Limits 007, 008

Computer Setpoint 125

Seltporn Proqram'Ramrp 778

RS422'4ýe5 Comrnuica::ons Option Procuc MLanu", Z .s:z



Using a Computer Setpoint (Overriding Cn'ntmller Setpoint) - UDC3000

, Overview You can use a setpoir: generaed frcm the computer to override &he sepc-m
being used by he cont'oller.

The value gereratcd by d-e cornpu:er wir have -.a.-) and bias applie:i by the
cono~i.r.

I. Codes Use the idendfving code in Table 5-7 to enter the computer setpoir.:

Shed The computer semoint override wTii continue u.ntil "SPED" from
co,"m'ntnica~ons occurs or the co.-.oe. is placed into monitor mode
throgp, comruunica:ons. Doing periodic "SLAVE READS" with:r the
shed i-.e v lil allow the ovemde to cortinue unril communication is stopped
m d she.1 tin,-!iapses.

S0 Shed (code 1.4, a7lows the Override to contirue

indefinitely or antil the Override is canCelled. (See Override selection
I.D. Code IS"3

Overide display WMin SP is overridden. the left most digit in the upper, display

STz ;.-e 5-7 Coneuter Serpoint Selection

- ianeter kientiying Form a Range or seketiorn
Owlpffonw Code Coe-

Corr;uter Setpoint 125 is Wthnthe Setmoint RangeI ~ 8 LMns in Engineering I
__,,__ 1Units or Percent.

Assoeated Pawanlers Refer to Table 5-8 for the codes equired to display or change any of th:

parameters associated with the computer se.point.

Table 5-8 Compuer Setpoint Associated Parameters

Pamrmeter 0 Code
Se:po';nt Limits. 1007. 00...,tLocal Setpoini #1 039
Local Selpoinr #2 053

SLocal Selfoont Selection 173

"12'92 PS422;485 Conmmn:cat:ons Option Prodc1 tanjai 5;



Overriding Input 1 - UDC3000

Overview You can ovemde the Input I value in the coneoLer using ID. Code 124 as
shown in Table 5-9.

Oeride display When you overr:ide the PV, :he fL-st dit in the upper dis.a'..'
becomes a "C.-

Table 5-9 Ir.pu: I Ovemnde Code

* Parameter j Identifying Forrnat Range or Selection
Description Code Code

Overnde Inpu . 124 18 Witn;nfn te ir.3jt l'mIs 1n
Engineerin; Units or
Percent (whichever is
selected a! I C Coce
161).

Shed The Ove:'ride to Input I will continue until 'SHED" frorm comxmunicarions
occurs o- the controller is placed into monitor %ia cornmnuni:ations. DoLng
Reads within the shed time will allow the overrie to conrn.ue until Reads
aie stopped P'nd shed zme e!apses (I.D. Code 154).

ATTENTION 0 Shed allows override to cononue indefiniely o- until
override is cancelled. ,(See Override Selection, I.D. Code 183.)

AsoeStaed Parameters Refer to Table 5-10 for the codes requi,-ed to display or cha.ge any of the
parameter; associated with Input 1.

Table 5-10 .put Override Associated Parimeters
Paraieter .codle

Temperature Untls (Read Only) 129

Input I Type (Read Onty) 1 168

Trarnmitter Criaractertzatio, 1 169
(Read Only)
Input 1 Bias 1107

Inp-! 1 Finer Time Coritras, 042

Burnout 1164

Emissivty 1023

iI

•3 R~~PS422'485 C munica;,ons O';.x Fnud-l ,Man~a1 2



Cancelling the Override - UDC3000

O overview Doirg a Read of I.D. Codr 183 wi!I tell you which Ove.-rido is a_:ivt-
Inpu: I (PV) or Se:pomn*&.

Do-=- a Wr-ite lets voi.: can_-!! either- the in:)u: ove-rrd se: a* Co& c o-
setpoin: overrý.Jc set a: Codc 125- or bo-h.

LD. codes Using the iden~ifyin z code in. Table 5-1 1' to Read or Wrizze your selez-bor.

Table 5-11 PV or Seroint Override CaPn.ellarior.

Pararneter Iderntlying F-namw Range or Selection
Dmact~lon j Code Code

(PV;Overr-de

0,S- Carzels Se:poirrr

C09 - Cancels Ban~
Ove rr,:es

The example below cancels both Input I and sepoint overrides:
XX,0204."65,1 l,183),20,r),Q CR LF

I 2,'q 2 RS42Z'45.0 onJ¶Een Op:PI~c rc~uc Man_=,



Reading or Changing the Output - UDC3000

Overview You can read the output of a particu!a. UDC 3000 conu, !ler (Read I
Tramnsacton) or you can ch.xnge it to sui't yoV needs (Do a Write
Transaction.)

I.D. L ides Use the identifyLng code in Table 5-12 to rmo,':or (Read; o- chanzc rWntr'i
the outptt, (Ln manual only).

ATTENTION To Wrize (change.) the outpu:. the corto:e. rr,! fi-rs: bc

in manual rnoxie.

Table 5-12 Readir.; or Chang$g the Output

Pararneter Identifying Form, i Range or, Slecllon
Descrlption Code Code

O ',tput 123 i1 t -5 +105,; of tul! span,
I (current outpuV,

to 100%
(relay type output)

Associated Pewrneters Refer to Table 5-13 for the codes mequired to display or change any of the
parameters associated with the outpuLt

Table 5-13 Associated Output Codes

Parmeoter jcode
Outp Direction 1 135
Output Lifits: 14.15

IFaitsafe _________Values_____40

ChiOutp~ Hysteresis 1 19

Output Type (Read only) 1160

E2 RS422/4SE Ce mmun.caiions Optt:cn Pr-u- Maraua! •.2,2



Local Setpoint/PID Set Selection /Setpoint Ramp Status - UDC3000

, Overview Identfying Code 250 .ers y nonotor or mzke veiections for:

"* Tuning Parameter Set #1 or #2
If Tuning Sets selectio, is "rwo keyboard" code 11I = 001

"* Loca" S,-oirn t *: o:" •2
If"2 Loca! Seoints"is se:e::e 13! =0 07. = 7

- Run or Hold Setpoin: Rar.p or. P Se: Point Pro1rp. Dam

If SP Ramp or SP Progra is enabled !70 = I Prograir. : 7 = 2 Ram;

Read Table 5-14 is a table of rnumbers that could be rine by tht UDC 300(
controlle.. When a Read is requested for thiis I.D. Code (250) you .ar.
dete'mine which pram.eters are acnve frorm this tble.

Wrifte To Write inforrado., to the conco'ler, select wha, pa.-metem vou warnt
from Table 5-14 and enter the associated number in the da:a fi-1d of the
Write request.

Forr example:

"* Maintain TUNING SET #2

"* Maintain LOCAL SET POLI\T#1

- CHANGE A SET POINT PROGRAM TO RLU

READ 250 response is 020 or 02?

WRITE 250 (023), Response Busy

READ 250 Response is 023

Note: some of the numbers an Read only.

Table 5-14 LSP/PID Set Selection and Serpcint Ramp Status

Panmoter ; 4 Foem, Range or Seection

Conzr..rzd on Re= page
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Local Setpoint'PID Set Selection /Setpoint Ramp Status, Corvviec!-
UDC3000

W~le- contzinued
F:zure 5-i I.UD. Co~d: 253 Lbdiatons

Tunting Set 92 Stiticton
Loca) Sot Point A2 54 on

Tumnha sot 92 SM.,cwbw
LnUC ,--Pow VU¶seufloei

Timing Sot #I Sa4.cion
Local Sot Point r2 Soecton

Twriq Sim 11 Selwcon
Inca Set POW? or SelectSon

Set PoWn Ramp or PrograrnifDtaSelectIons

Non~e o, SP Ra-.:. Enab'od Net h, Pro;noss MPEAD) ON0 008 016 024

SP Ran= -r Pro;rsss. Sold (READIWRITE) 002 010 018 026

SP Ra!-p in Prc;tsss, Rur. (P.EADURITSE) 002 011 019 0271

SP Prom&-t. Emotled Not rinProgress. (REAC) W04 012 020 028

SP Progrwr in Progress. HolId (READAMMTE 006' 014 022 030
SP Prograrn in Progress. Runf P.SAOJWRE1TE 00? 015 023 031

P.S4224A85 C vjrnurt-ations Oplion Proc~uc,. ?Ua-n~a! .9



Configuration Parameters - UDC3000

Ove'rvlew Usted or. the fo!lowing pages art the iden.tiying codes fo: the pa.•-e:-'rs .n
the various ser:p groups in tle UDC 300M :ontrol•.e. Tire t2bl- b-fo-,x !]ists
the scru, g-.rou-s and the table nu-*xr in which they are !is:ed. Most of t.e
par'-t.et:rs are zcoigu.-able t.oug,. tht Host. Some ae READ ONLY and
are indi.atee as such anj ca.'nno: be changed.

Setup Group Table ?Number
TUNING ." 5-1S

-SP RAM,!PROG 5-.6

SADAPTIVE 5--.

jALGOqrTHMS I5-18

'INPUT I I 5-19

'CONTRO 5-21
i OPTIONS 5-22

'COMMUNICATIONS 5-23

ALARMS '5-24

Rmd6ng or Witing Do a Read or Write (see "ReadfWrite Opemdons") depending on yo--
pem ts using the identinfing code and forma, code lis-ed in the tabl-s

The rTine or selection available for. each range is listed in the tables.

Conamied aen m paze
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Configuration Parameters.- UDC3000,CO JI

Tu ntng Tabic 5- 5 :zIsts all the I.D. Codes and rances or selecton~ fo:-Lhe fu-c--on4
pararneters in the setup group ">*

Tab',e 5- IS Setup Gr=;!: TurLtr

Para~wter Identryng Formn?. Rang;e or Selection
Dscn!Ptam f code code

HeirGain o-5 PS 1 1 i PB-C I tc~ 9?92%
Gan.1toi to

H1ea* Rate 0:2 1 e O.Cs :t iC Minujtes

Hea, Fesv. or RP 0:- .6 Reseiz-*CVCO^ :~ 5:.0 rnriý, :,
* jRPI~ scl.C'" t: s:.-.o mt-nin

Cool GaivGair 92 or Oc" 116 PB.O * ic 99
Gain.0 I tc 9999

Coo! Rate 'Sale #2 005 is 0.08 to IC.00 Minutes

Cool Rate'Rese, #2 .006 .18 'Reset-O 00 to 50.0 min.'rpt
cr ' t RM14 w OC.to SC 0O-t~mi

HealCyck! Taw Is$8 j112 o12C Seecds
~CoolC cick-Twe j159 111 j2to 120Seconds -

F-Ockoull 132 11 0 None
IChangess to asta *
slways pmssble viaI

commmxtion2 - Comfigurslion
comnig-Jration 1

A .Maxeum

66fSi2.~ ~ :a.rs Oc:,.:% Produaý Mv.;j.ja *2 IS



Configuration Parameters - UDC3000

, Tuning, continued
Tab'.: 5-15 Setup G7,,-p: Tun:rz. ccun=L:'

Paianeter Iaen "f.nPng FOIMV Range op Sete1ciio
D~scription codle Code

Keypcard Lv*=!:C Fi pe-,v ecz

Lockec

-Se~cirlSe e:: e,-

3 Ma~jaA~:ard
Se'pOVI SIele Kev!
Lo~ke-I

A Rif P.J? Z 1<6 K LD.i%:

5 - Rw. Hcý Kev a":-
Marnua!A'it: Ke,'s
Locked

6 aRun HokC Key ani
Setnoir* Se~e:! Ke!..S

* Locked

7 *Run 94'l: Se*):ir-,
* Select. aný.

ManualAkrto K(ey!
Locked

Ccnmwed 0~ R t=Pt



Configuration Parameters - UDC3000 Co ed

Setwoin Tablt 5-16 lisi. all the I.D. Codes znd ranzes or selec:ionrs for the function
Ramp Rzte'Procran. pa'-me.-ers ir tý.c sertj roup "SP? FA•'P-.ATE/PROGR.AM,."

Tab.e 5-!6 St:u Gr:oup: SP Ramnp. Rate, or SP Program

Parameter kIentitying Form'. Range or Selection
Desription j Code Code

Setorntr Pr:car'i 178 ', = SP Drograr. Raie. anrt
Ram;p Se~ec=:1 Famp ODsablec

1 S.P Prcg-arr EnableZ

2 = SP Rar- Enan.ed I

!3 S Rate Erabled

i SP Ramp

I Single SP RaTF i 74 I 11 C 10 255 (Minutes)
Tirme
Finaf Rani SP j 026 18 PV Rance in Eng-neering
Value Unis

SP RateI

Rate Up 88 18 0 1o 9999

Rate Down 8518 i 0 to 9999

*SPPrograrnjJ
SStan Segmen¶, 175 I11 f [to

End Segr•e. 176 2.6 4 6 8.1o. or 2
'Number (Soa. 7

P•ogram Recicles, 177 i 0to 99

'Guaranteed Soak 087 is 10 to 99.9O 10 nc soak)
Deviation
Segment 01 Ramp 057 )is 99.S9 (o-99 Hrs:
Time I 0-59 Min, or 999 10-9.g

-Deg/Min) L -
Segmen, $2 Soak ass 18 Within Setpoin¶ Limits
Setpoint Value

Se;gerr #02 Soak 059 18 99.59 (0-Q9 H-s i
~Time J:059 Min)-
Segment 93 Ramp 060 1i 99.59 (0.99 HPs
Time C-59. Min' or 999 (0-9991,: 'I Deg(Mini

Con:irnua or, nex pare

•E E$~P.4~482Z• c•,mun,:atons Optbrn Pr-rcC.. f! :-nu•' 2/F



Configuration Parameters - UDC3000, coei

. Setpoint
Rampl•late.Program,
=ntlnued

Table 5-16 Setup GToup: SP Ramp. Rate. or SP Progran,. coninrwed

ParAmeter ldenttl`tng Formnat I Range or Selection
Description Code Code I

Segment #4 Soak 1061 18 Within Setpoint L:mris
Selpoit' Value

I Segment #4 Scax 062 s18 99.59 (3-9s Hrs
Time j 0.59 Min)

Segment #5 Ramp ,63 18 92.59 (0-99 Hs.
Time 0-59 Milr) or 9gs (0-99-p

__ __ __ _ __ __IDeg.,Min•

Sepment #6 Soak 1064 le Iithin Sespoin! Limits
Setoint Value

Se-,ment #6 Soak 065 18 99.59 (0-99 Hr,ý
Time .... 0-59 Mm)

Segment #7 Ramp 066 18 99.59 (0-99 Hrs
Time 0-59 Min) or 999 (0-3,99

1 "_DeogMinMn

Segment #e Soak 1067 18 Within Setpoin LinitSetpoint Vale . . .....

1Segment #8 Soak 1068 18 99.39 (0-99 Hrs:
r, Time __ 0-59 Min)

Segment 89 Ramp 069 18 99..59 (0-9-9 Hrs:
Tinle I-59 Min) or 999 (0-999T~e IDeCVMin)

Segmen' #10 Soak 070 18 Within Setpoint Lintrs
Setpoint Value

Segment #10 Soak 071 18 99.59 (0-99 Hrs
Time 0-59 Min)

Segment #11 Ramp 072 18 99.59 (0-99 Hrs"
Time 0-59 Min) or 999 (0-99c-

__........____ .. .......__ __ _ __ D eg .,in).. . . . .. ,

Segment V12 Soak 073 1is Within Setpoint Liftts
Setpoint Value _______

Segment #12 Soak 074 18 99.59 (0-99 Hrs:
Time 0-59 Min)

ProgramEndSqate 181 0 - Disable SP Prograrm
I I, w Hold at Program En1,

Cormrler Status at 180 11a 0 a List Setpoen!Program End• I - Marrial. Failsafe

Cool.r.ued on Fext pcF,.

12.92 HS422i485 C:r-,mun:ca?!ons Option Proo.t Manua! 9



Configuration Parameters - UDC3000, cved

Setpoint 4
Ramp'RatePmgram,
continued

Tab!e 5-16 Sctwp Group: SP Rarnp. Rate. or SP Ptog-an.. continued

Parameter Identitying Fonnat Range or Se~e.-ion
Description Code Cocle

Engineenng Units 182 11 0 c HRS:MIN
or Ramr Se--nents 1. De;,ees'M~nute

Present Segment 1251 11 (READ ONLY)
Number

Time Rermainin; - 252 11 (READ ONLv)
Minxes

Time Rema:mno - 253 . I (READ ONLY,
Hours

Cycles Remairanz 254 11 (READ ONLY(,
Recycles-Elansed

I [Cycles

Conaraned on .ex paee

7 P.S4Z',485 Co:m-jr,!a~ions 0oion Protic Manual 12?92



Configuration Parameters - UDC3000, coiue.

O Adaptive tune Table 5-17 lists a:! the I.D. Co&-s and ranges or se!ections for :he furIctior.
par•.netzrs in the se."j. g'oup "ADA.PTIE TUNE"7

Table 5-17 Sert= Grour: Adav:)ve Tune

Parameter Ident~iying Format f Range or Selection
De-cription Code Code

Adaptive Tune 152 Ill P ad only
,•Selev-ion I,

-V Disabled

3 = SP TuneISesp:;•n Change 153 11 Read Only

ttoli

Process Ga,n (KPG) 114 1 C.01 to 50.0

Adaptive Tune Error. 151 11 Read Only
Codes j~=o,Co~es t0 . None

1 + Output > of < OurpelLirnrts or Mavua
Step - 0 ,

12 = Outpurt > or < Heal.

Coo, L"'hS
• " [ 4 PV Changes lnSuftaceen:

5 a Process ldeotnfi:atico
failed

6 a Calculated Reset
I Outside Reset Limits

7 . Cakxilated Gain! Outside Gain Lirnds

I 48 a Adaptive Tune
Aborted on Command.

9aInput #1 Error
Detected

I0 a Adaioive Tux. illegal
durtng Ramp.'SP
Program

1'1, Adaptive Tune
i Aborted when

External Switch
Detected

Conir.ued on ne. page

12!92 RS42Z'435 o c-c Op:inn Pr= ..c WManjz 7



Configuration Parameters - UDC3000, commued

Algorithm Table 5-:8 lis:s z1, tihe I.D. codes and ranges or selections for the function 4
para-mme:ers ir. the ser-j group "ALGORITf•l."

Table 5-18 Setup Group: Algorithm

Parameter Identing Format Range or Selection
Description Code Code

A;ncrn1hm Selev:iro 128 1 C ON'OFF
1 -PID.-A

3 =PD-A with MarrjaSi Reset
1 4 Three Position S:ep

Outou Type6 1: READ ONLY

0 * No: Allowecl
I I PCoseioT Prororiona;

2 - Relay Simplex
3 - Relay Duplex

4 Current .

5 - Current Duplex - Fut;
FRange*

6 RelaylCurrent Duplex I
I (relay on heat)

7u Relay/Current duplex
(relay on ool)

*Curren. Duplex with Sp'.t

range on available wih
-__ communications.

Continued or nev page

72 RS422.€85 Corn .j-,::a:,ons Optin Product, Manua' 2.'9 2



Configuration Parameters - UDC3000, c~tine

* Input 1 Table 5-1c; lisut ali the I.D. Codv, and ran ces or sele-ztions for th,: functior.
parameters in Che sezp, poL'p "Irput L."

Table 5-19 Setup Group: INput

Paronmeter identifyin; j or¶-a Range or seiection
Description Code code

!Decrna~oI'C 15' CXXXX FIed
Location D :

none

,2 XX XX Fixe:

Temperaiure Un-Is I 2 11 'READ ONLY

InputTypel 1 168 1READ ONLY

i - ET/C H
2-ETJCL

5 - K T/C H
4a K TIC L

67- N TIC L

6-NT/CL

9 -NRCTIC

00 -__TI
12/9 ~ .S42248~ om~v~~t'rs Otion~ro1 MaT/! 7



Configuration Parameters - UDC3000 conrwed

Input 1, continuedf
Table 5-19 Se-u; Group: In.u: 1. con.-nued

Parmeter Identtng i Form Rar,;e or Selection
I Description Code Code

Transrnzer 1i9 R 1A, ONLYCi Caracter~zaticn
S~0 .8 T"-

1 =E T/C H
: 2 =E TUC L

3 J T:Ca.

5 K 7,CL HI 6 =K Ti/C L
7 - N T/I, H

! 7=NT/ZL

J 9 = R T.,'C

*10,S7, S/C
11 TT. H

12 T TICL
13-WT,,C H

I 14= WT'C L
S15=i CPLAT.

16 = 500 PLAT
17 = 100-L0O
18 a LINEA9 4
19 - SO ROOT

S20 aNCT/C T

r. Rac2iarnar. (RH;
High Range Va~ue 029 18 i READ ONLY - For TC/RTD, i

Types ( In Engineering
____ _ ,Units, T/C-RTD)

Low Range Value 1030 i8 READ ONLY-For TC/RT0
Types (In Engtneering

_.. ....... _ Units, T/C-RTD)

Bias 107 Is18 -999.9 to 9999

FiflerTirne Con.ta., 042 18 010 120 SecondIs
I_ _ (No Filter a 0)

Burnout (Open 164 11 -0mNone and Fai!sale 7
Circuit.Detection) 1 a , ws.a J

rPower Line 166 11 160 Hz-
Frequency 1=5 aHz

Errssswity 023 18 l 0.01 to 1.00

Cod.:ie d or~ nev pvge

";4 RS422'485 ZWommuniz:a*ions Otticn Producl Manua1



Configuration Parameters - UDC3000, cotru

, Input 2 Table 5-2C lis:s all the I.D. Codes and ranges or seleznions fo- the f--,nction
parameters in the setup group. "INPT-" 2."

Table 5-20 Se:-p Group Inp- : 2

Parameter denftying For-at Range or Selection
Description Code Code

Inp.-t Type J 17o READ ON'_V
(18 - LNEARc

TransMier 171 !1 R-AD CNLY
Carazerization

I aE T/" HS2= E I/C L

3 J T.C H

* 4*!JTICL
5. KT/C H
6- KT/C L
7 N T/C L

9 R T/C
10- S TIC
2I . T TIC H

S12-.TTICL
13 =w T/Z H

'14: WT/C L

15 a 100 PLAT16 a 500 PLAT

17. 100-LO
18 - UNEAR! 19 a SO ROXT

20 a NIC TIC
__121 . Radimaeic (RH,

High Range Value I 035 t 18 READ ONLY
I I (In Engineering Unosý

Low Range Value 036 18 READ ONLY
_ __ (In Engineenng Unes,

oer Time Constwr~t 04318 0 to 120 Seconds
le_ (No Filer 0)

Continued on ner.r page
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Configuration Parameters - UDC3000, cotf

Control Table 5-21 lists all tht ALD. Codes and ranges or selectons for the fur.":ior. 4
pL.-ametc7s in ý.e sem~p gmoup "CONTROL."

Table 5-21 Setup Group: Control

Parameter Identifying Forma. Range or Selection
D e!rtpon Code Code

NJrnDer of Tunin; 172 11 0 I One Set Only
Sets

:1 = Two Sets (keyboard o-
cormrnunications

2 = Two Sets AjAtc Swe,:h
PV,

3 - Two Sets (Auto Sw.tzh
PV)

i PV Switchover 056 1i jWithin the PV Range
Value _

Second Inrut 131 11 0- Local Selpoint
Function j1 ,- Remote Setpoint

SLocal Se:po., 1173 11 00 ' - Loca: Se!point #
Select j Only

I 001 a 2nd Local Setpcin!
I via keyboard or

ocommunications'

Ratio 1021 Is 1 -2C.00 to +20.00
Bias 1022 is -999 to . 9999 in
"____ _ _Engineering Unhls

LSP Tracking,' 11 0aNo
Power Up Out.Jt I a Yes

Power UpRecall 1 130 11 0 Manua--LSP

1 - Automatic-LSP

2 a Automatic-RSP
3 Last Mode, Last

* Setpoin!

S'4 =Las: Mode. Last Local
eSetpoint

H007 I18 Within the PV Range
___ __ (Engineeng Units;

Low Setpoint Limtr 008 118 Within the PV Range
_ _ _ _ _ _ _(Engineerinr; Units.

Conruwed on nez pap: g
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Configuration Parameters - UDC3000, com,-ec

,control, imoftinIJed Table 5-21 Serip GroL': Coniroý. Cont-.nled

I Parameter ldernl~jrn FOnnT j Range or Selection
Description Coce Code

'Contr! O,;tp~j' ¶ 5 1 C - Dr=
Direcl~ion *Direct

2.Reverse

Out;)LX Change~ 1s 1~ 0 = Disa~!e

Iae Lirinf:r i -~Erave
Output Change 0~ 018 ýIM
Rate Uo

0ýJlpu: Cniange 198sI oC29 1v
Rate D~wr~

Higli Cutp:u.l mrn. C14 :6 -5 e1r,.05%0!Ou;:¶~t

Low Output Llm.t 015 18 1-0 o'05% c of u~pj

Out~ut Dropoff 020 is -50 to105% 0. oulcx:

Deadoand Ole is -5 10 +25.0%'

Outpu! Hysteresis 019 18 0 to 5.019'of PV span

Failsafe Output 040 118 Weittif the Range of OL~ipxr

Reset LUnis j14 11 0-Muldes
I ___ ___at per_____

*LD. Code 13 i-Seconc; Input Function mus: be stt to 0) (LSP's.

Comnn.u~ede or~'~

12;22 PS422Z480. Ccmr.ni.-t.44-o7Dt; P.-cuz'! i.la!% 7



Configuration Parameters - UDC3000,

Options Table 5-112 I.s~s al' :he l.D. Codcs and ranges or selecrior~s for thc fun,-.Ion
pa.are~rsin~ th:- seru7 grmup 'OM7INS.-

Tab!e52 Sei' Gr u Op imnns

Parameter IderittfyIng Formal Range or Seiection
Descnption Code Code

D~pa: InDt2#W1 166 IlC. Nofle

1 - ToManua'

2 -To L,-):a! ep~¶#

3 To Loza'Se:ooin: #Z

4 To Dare: A,:!r:

5 s~To Hv~d

6 -To PIC 2

7 .PV . tflpjX

8 -To Ru?.

i C a- Reseo, SP Pmorar,.

iC - lnNNI Pl: F'D mtearaf! t

Action

_____________________I 1 a To Martial Fai'saf e
OegnatInmr *2 167 111 Satne ASDig.1a!!?nX. #1

_________________ (Code 186)

Digital lnW. Status 88 ei 110 Digital Input I Open

Digital Input, 2 Open

Digital Input, 2 Open
2w' D1g48! Input I Oper.

Digital lnp4.-&t 2 Closed

l3. Digita~l npul I Clcsed
Dignta! input 2 Closed

Connmwed on nen vage
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4". -nfig urati on Parameters - UDC3000, - --nnjec

0Table 5-2^- lists aE tkr I.D. Codes ard ranges or sceie:tions flo- thc fý,nm:,.nn
CtýMRS422 pa.-=.eter-, irn -.he setup g-oL~p "C0NRS422."

Table 5.3 S:u rop CM S

Pawaeter Idedity.Ing Forma! Range or Selection
Desenption Code Code

1She~jTure 154 1 -C to 23=5 Sample Per o--s

C N,) Shed

She,.; Cwn,:flf 162 0 La.10de ar'ý -as'
mole ar= Ou"pu, Outputl

'Level
1 - Manmai Moce, Las,
:2Out,;ul
2,Man~ual Mode Fa!,,a*e

3 k*Auomaliic MAoId

Sled Setzoos 1~ F1 0 o use uorC setwiam: as
Recar deter¶'mne:! by

RerrnowenL~' mode.
LSP unntanzed

CenanLr sea g'inr: port:

.2!(22camos P.mcdu:1l Mr%; 7a~



Configuration Parameters - UDC3000, conl~nuec

A~rs Tab-le -5-24 lists a.ý :hz I.D. Codes a.,d rwn~es or stic~iOns fo7 ef~z:
paar~rin th~e se%-',ý j "ALARMS.

Table 52.: S~zp Gr~vA!Lar.s

Parawlete tCen*tltyznC FomTnl Rar'.;e or Selec~ton
Description Code * Code

Alalue 1S 1 0ý 8Vle1ýElle'- ,-

Alar-. V SP02 ý*O 18 vai.;e i- E-7-,eer~r- ':

Aar1-- 2 SP V* 31 16 V;e ina~z En~snee r~g Jr. s
Value

A~arrr #2 S'? 02 le Va~jt ir. niner
Value

Alarm S#4 Sr i4 11 ONone

2. - npxii2
i3 -PV
*A w Oew:atr*rw

6*Ala,-?- on Shec
jlSP EvenitON

!8'SpEvenltOF:7
;Alarm91 SP 92 1142 111Srea Cd 4
Type anesoe4

~Aiarm *2 Sr-si 14 1 Same as Code 140
Type__ _ __ _

1AlarmY#2 SP 92 1146 1 a-ea OL 4
Type Se£Cd 4

Aiarm #1SP 91 Ii',j Iii 1 wLow Alairr
State I____ w HIqý# Alarm

Alarm 91 SPM 2 1143 11i0i OLowM
State I r. Koh Aki3nm

IAlarmt2 SP #1 ~145 F,1 0 .Low Alarm
S: Sam .e I I__I_-_High_______

Ajarm92 SP #2 j147, o jr

FParmn Hysierests 041 1 i 0 tc, 5.01, o? Iu s-pan of
J OuitdUt

PS2Z42*;1,1inPrcuýijpaIa



Section 6 - Read, Write and Override Parameters
on UDC 5000 ULTIRA-PRO Controllers5

, Overview

01,oduction Th~s stzI cQ1Luins Lnfornt'-3C con.-c-nim rcaairg. g. and

t-.;c IN-eS of pz=xe:,rr':

smn.-s. and "-a-ing, or chaLnc":- seWpi.mtr or ou.purs.

Each m.p of pam-e:t- h.- :hie i Z.-,:rfir~r crodn Ii t-4 %ith i:. Fcflcv~ :

rm~s2pc .-xcharp rj*,os bste!d Ln "Re~dan! Wrtr~ Cbmanirors.

12: 2Co.v,22:4cS



Overview - UDC5000, Wo~'n:nue:.

What's in this section Thi~s secdo!, com.az-5 Lh1e fohliowing topi~s:

Topic I See Pace

Genera! I'~orma~to

F~ead~n; Corrrm' taa 54

*Option Statu~s I 85

MisceI~ane-ju Readl 0-.4's 8 6

* Seo;¶s88

Usino a Cz8-r-i~i.

Overm.:mg thIe Inpu~S

PV. Selpoln" 0r Input 0-werrnde S,,a,:~s or Carnce!Iation 93

Real~ng of Changing thie Oul~ut 94

7,-al Se:-oozriPID Se* Select.-on and Setpoin, Pamp Status 95

Cor.1igira¶on Pararnewes Seup Groups 97
Tunirtc 98

* Tun'ng 2 99
SP Ra.-T Programn 100

*Autotune/Aciaplive Tune F 1013
Algonmttrn 105
Output Algorithm IDS
Input 1 10Oc
Input 211
Input 3 1 114

*Control 116 1
Control 2 116
Options 118
Communicztiont 119
A~a-rs 120
DisoLuys 122

Con:LnRurd or Rev pare

82 RS42 4,,'L ;Zor r--iia!:o Ps :)p!or. Pro"Z;. Vanua;



Overview - UDC50009 corr~rued

O Genera! Inlormlaon Analog a., ~ r
*Whcnever Anialor Pa.-raeter-s 001 i tough 114, (those *tia: can be
chaneed vi2 Commuirucations) are chariged. a Write cycle occurs,

ii-~eia~!~after re.cclp- of L'-- m.-ssa,,e-.

Override Pa-amemers
*Ove-166e Ar~alo; Pararneers '12C. 123 and 125 (PV, oxurpt. corputer

serpori~t) are not stored.4 in non-volatile memory, arnd can~ be hne as
frequently as des-red with no effccz or non- vo~ati1e memory mcrnznvar.
but corm-ofl~e must remnain in slave modt.

Wheneve~dima configuaxior parameters 128 through 250 are up~acd
via cot nicabons. the noni-voiazile m:emory- is uipdated as soon as L~ie
nmesage is recenve~d.

12~2 FS~ZV~e5 C er:a~i ons :ior-. Przcur t.'2?'LF!



Reading Control Data - UDC5000

Overview You can Read the foilo in, -on:rol da:a from the UDC con=oUer.

• Input I
* In'u" 2

* Inpu:t
* PV
. Internal RV
• PV, Serpoir.. Ou.pu:

I.D. codes Use %ke idendfyinc codes iisted ir. Tab.e 6-: to read the sc:=iflic ite,.n.

A Write reou-'st for these Codes; wil! r-sWl: in an E.'ror message.

Table 6-1 Convo! Dam Paranme:e's

Parameter Identifying Format Range or Selection
i Description Code Code I

Input #1 118 18 'In Engineering Units or
____ Percentage

Input #2 119 18 In Engineering Units or
'Percentage I

SI03117 18 In Engineering Units or" 1Percentage

PV 120 18 In Engineering Units or
__ _ Percentage

Internal RV 121 le8 In Engineering Units cr
___ ___ Percentage

I PV Setpotnt, and 122 18 In Engineering Uni•s or
Outpur 1 Percentage

"This Read request Aill give a three vz:iable response (see RwailWte
op.rtion).

RS42Z/485 Sommunca:t:o-s Cption Procu. Mana" .



Option Status - UDC5000

, Read Doing a Read of I.D. Code * 85 listed in Table 6-2 iU tell you which of .hL
available optior.s are enab JL/ns:•-.,d or disabe:d/no: insaied.

Table 6-2 Optior. Status

I Parameter Identf.in .Fotma I Range or SWlection
Descriptlon Code Code

Option Status 165 11 1 See Figure 6.1
I (read only,,_ _ _ _,

The da:a field in the res•.onse messaee wiUl be a decirm, number from
0 to 255. Conve.t the decimal number to bina.xv ac shown' in Figure 6-2 to
determine whi:h options are or are not acfve.

Figure 6-1 Option Status Information

6 4 , 2 ,' .1 0of"--f

I a enabled
L = W •l:nut 3 0 dma-,ed

00. "ul J2 0not imusmdd

111N- Auotur * not msdlied

I_ " • ~Sm Point II,,stw. insmlied

Math A~lpft 0 a not msaled

Ia uumflsd

UPLoop 2 0. Wt buww

READ RESPONSE
EXAP.LE; 103 Nvu t2 .- wwked

Wo4 3 - eniablodarmy iii101 o111100 1;1 1 ku 2-mle
Aumnm - not minslud

Ini 3 n- immsied

Low, 2 -- -n. awuled

W.te A limited Write is available with which you can enable/disable Input 3.
Change bit 0 or, I as shown in Fifgre 6-1 and ,Tite the d.ci..m designation
to Code 185.

EX/MPLE: Disable Input 3--Write 10!

12!92 RS42248S Com~nuni:z:;ons Op:on Proauc Ma•nJaz a



Miscellaneous Read Only's - UDC5000

1.D. Codes for read The iden:ifN-mg codes listez in Table 6-3 repre;en: some paramneers tha: are
only's Read only. No Wr-:es allowed.

Table 6-3 MisceEareous Read OrJy's

Param"eter Description Identifying Format Range or Selection

Code Code

.Solware Type 157 11 Read only (UDC 5O0)

61 = Basic softwrare

62 - Field vograde to- Ajtotune - Invu-, 3

63 - Fielo upgrade for Autotune Math * S=PP
* input 3

* :64 - Field upg,"a:e for AuLtolune + Inp" 3- 2 Loop

r65 - Field Upgrade has all options

Sowtzare Vers.ni 167 ,1 0 tc 9
(Read onty;

Digita. Input Swit.m ISO 11 0 - Switch #1 open
Status Swi*,Ch #2 open
(Read only)

1 - Switch #1 closed
Switch #2 open

S2a Switch #1 open I
S$Switch #2 closed

3 - Switch #1 closed
SSwitch *2 closed

1UDC hTrror Status 255 11 See below Read)Wrte"

(Definitions are lisled 001 - Emergency Manual
in Table 6-41

i ;002. Failsafe

004 - Working Calibration Checksum Ernor
008 , Configuration Checksum Error

S016 = Parameter Limit Indicator

032 - Hardware Failure

064 - Restart after Shed

128 s Configu,'aliorVCa!.-!=ation Memnory Changed

Write te clear.

Cor.•,rid or. next pae

86 RS,422,485 Communicaticns Owtion Product Man.al 1.2/S2



Miscellaneous Read Only's - UDC5000, conu-d

I.D. Codes for mad i ATTETIMON Anv checksum error repoted can ondy be clee-ed v•.
only's, continued.•- keyboard'display vi:wi~n of the Status group recalculates all chtcks.u.s vr

least pararrieter2

FOR EXAMPLE. If r6zd re:u.rns 192 (resta.: after shed-064 plus

Write ar.thing to I.D. Co-e 255
Read returns 000 (citzr)

Errorstatus definitions Table 6-4l1sts the 'L;Der stL% codts an" Cierdefin-inTIS

Table 6-4 E-ro." S:titu, Defin.iiorns

Status Error Defitrntior.s
Code.

001 Emremency Manua' Indicates tVat the ousput of the unit which has been in slave

operation. is under manual control. loi'fly Error remains unfi!
loca! control is relnrruisuhec at the controller.

C02 Fai!safe Error occurs whenever the control reverts to tailsate
J I operation an,. remains as long as the condition exists

004 Working Calibration Checksum Indicates that an error exists in the working calitirat:or daa.
, Erro- Re-sel-ct the inputs to Ioad factory calibration data or field

calibrate the inputs.

008 :Configuration Checksum Error J Error exists in the cont lgunaeion data. Verify confguratior
data Z rie keyboard. Checksum will be recomputeo by

_ _ _ _stepping the controller through the Vatus tests.

016 Paramneter Limr Indicator A limt condition exists on one of the folowing: PV, RV,
Input 1, Input 2, Input 3. Computer Se!point User must
determine EXACT limit condition and correc.

032 Hardware Failure Indicates eitherr a RAM test failure or Inout 1, Input 2, Itntut 3l,[ failure on two consecutive conversions.

064 Restart After Shed Error occurs whenever a shed of slave override is performed
Error in reset following a Write command to I.D. Code 255
(064).

128 Configuration /Catibration Error =ocurs whenever shed, configuration, or calibration
Memory Changez changed. Also occurs whenever there is a change ol stale in001, 002. 004.,COS, or 016. Error is rese, following a Write

command tc I.D. Code 255.
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Setpoints - UDC5000

OCervMw You car. use "L:ree separate setpoints ir: the L"C ControUer. The i~en ..ni I
code, listed in Table 6-5 allow you to select which serpoirt you wzn, to use
and to enter a value in EngmneerMig Un:ts or Percent (whchever is seiected
at Code 16I's for that serpoin: via co.-nnur:ations.

i.D. ccdet; Make you" seiection using I.D. Code .13 and enter the .'Jlue for th,
se:poin: ciosen using !.D. Code 39 (SPI) or 53 (OP2) or 113 (SPS).

Table 6-5 Serpoint Code Selections

Parameter identItylng Fomat Range or Selec•ion
Description Code Code

Locai Setpoini vi 03 18 Value within ItN .e:Do.•t
range limits

Local Seto.ont #2 053 18 Value within the setcini.
; t I range lrimos

Local Sel:oint V3 ¶ 13 18 Value within the setloxnt
__raoge I Omits

Local Setno;n* 173 ODD1 100 Local Sepomn! P'.
Select only

001 a 2nd Loca, Set;orn: •,
via keyboard or
communications

003 3rd Local Setpoint
via keyboard or
communications

Assclted parameters Refer to Table 6-6 for the codes required to display or change any of the
parameters associated ,it! the setpoin.

Table 6-6 Serpoint Associated Parameters

Parameter Code

Setpoint Limits o 007. 008

Computer Setpoint 125

P 8B RS.2Z'48S Comm'.unica1icns Option Pro:uc1 Manua,! 12 S-2



Using a Computer Setpoint (Overriding Controller Setpoint) - UDC5000

Overview You can use z ser=oY: Oener:e r f'or the comrut=: to override týe st..poin:
being used by the cor.oller.

The vahte generated by th.- compute.- wi' have Ratio and Bias aliecr 7w
:he conc-oi;er.

1.0. Codes Use the idendfving code in Tablc 6-7 to enter the compu:e= sepoin:

Tabe 6-7 Computer Serpcin, Seleztions

Parameter I denttyn• Format Range or Selection
Descrition Code Code

.:impute, Setp:n. 125 18 Within the EtL Rance
.Lrifts in En;:,neerg
Units o" Percen"

Shed The Computer Setp•irn, Over•ide will continue untdl "SHM" from
Corutrications occurs o7- the coni-o!Jer is placed into morto:, mode
th-ough comrnmunicatiors. Dcing periodic "SLAVE READS` within the
shed time will allow th- overrde to contnue unil cornmrmicationi is soor',re.
and Shed Time elapses.

S1 ATTENTON 0 Shed (code 151) allows the Override to contdnue

indefinitely or un= the Ovemde is cancelled. (See Override selection
I.D. Code 183.)

When SP is overridden, the left most digit in the ,.14wr display becomes
a "C."

Conrnted f(' next 'V•r
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Usfng a Computer Setpoint (Overriding Controller Setpoint)- UDC5000,
Commiued

Associated Pa mre-ers Refcer to Table 6-9 for thec codes requL'eJ to display or chan~g. any of the.
parameters associa-ed with t~h. corrputer semipou.

Table 6-9 Cornpxer S erpoin: Associated Parameters

Parameter Code

1Se~point Limits C07, 009

L.ocal Setl,=int V 039

L .oua Se~point, *2 1053

LO:a! Sestpoiri¶ #3 :113

1Lo--ai Selpoint Se~ect'or 1-7-2

9: RS422;485 Corn ir-,:.zc=ns Cotion PrcWduc. Mania 1''



Overriding the Inputs - UDC5000

OOverview You car. oven. Wear., o&. th _e :-e in;u: valucs in the co -:oI'E= usir Inc te
codes lis'e- in Tab'le 6-9.

Tab'-. 6-9 iLnp.i C) erridc Cwles

Parameter I Identttyino Fonrmal Range or selectlion
Desnp~x~ Code Co~de

Overrie In"put 1 241 W:tt-w!- trie ini_1 1P:I-s in
enginee'ing ur:-s 0-

percen' (wrhi:-ieVer 'S
selecilec W, I.D. C~

Overrize In:)r 2 .15 18 W1n the irpui Vi's !n
,engirieerinL2 L'tS Or
oererren Iw.Che.e' Is

seletted'a 1.0 Cod:e le")

I Ovenr~e .rox 3 * 116 Wr.nin the inp.n 1:rri-s in
engwineering un-Is or
rercen: iwni:never is

(selectiec at I.E. Code 161,

Shed The override to~ the input wil' continue until SEYfrorn Comrnunica:o,.s
occurs or the corro]1e is placed into mnonito~r via comr rzi.ications. Doing~
Reads within. the shed trime uill let the override continue urndl R.eads are

stotmped and SHED time elapses (1.D. Code 15)

jAVIENTION C shn-d tim.e (Code 1544) cEts the override con tinue
indefinicey fý; -.ril wir ide is canzc~ed. (See I.D. Code 183.)

Conzinuww or nRex pzre
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Overriding the Inputs - UDC5000, corwed

Associated Parameters Refc- to Tab",e 6-.0 for the codes mqui-xe :o dspa" o- change any of :he I
par'e•res assoc~a:e. w::dh ei- .npu:s.

Tabe -1•0 L~npu: Over,:i.e.. As.ociate Para~~t-

Parameter Code

Hig- LOw ,Range Va~ues .
;r•pxJ I-,, r

In, 2 03,S33
l! n~u: 3 ¶08 1 O

Temperature Un.s 129

Ir.pL,! TYDpe
1,68

SInl.v, 2 ,17-,
InI, 3 Ise18

Tiansrn;er Charazen-:a:vin
Input 1 169
Ilp.;! 2 171
rInput 3 187

Sias
1107,IniS!I3 107

Input 2 137
[ Inpr.. 3 1

* Filter Time Constant
lrrvil•J 1 042
Inpu: 2 043
Injut 3 112

Burnout 1
Input 1 164
Input 2 16C

92 .S42=..'E Ccrn x'.rat.xis Opt::-, Pr.):-c Manual



PV, Setpoint, or Input Override Status or Cancellation - UDC5000

overview You czr Read :Jhe pr-esn: o-ve-nde stanx; of the inpuls. PV. or,-I !e0:f~l o-
you =a do a W."t =aisz:r~o,- tc czn.c.1 at. cx-ýSdin ovcrnd:.

t.D. Codes Usc t.ne I~~i\~Cod: ir Tahý, 6-1: to Rce- m~ Wri vou t:

Ta5~ & IPV'. Sc-n:ii-t o~ npi:Ove-ide Cance!!ati:

SPatrameter Idernflin; Forrol. Code Range or Seiection
Descrtption Code

jPV orSe?*':)ý - lnp.;!
%dverrde S-.~c'iezr 2I~

04 aPV

12!92 RS42,1'485 Co~,::r ~:~~Pro-j-- ma-tia!S



Reading or Changing the Output - UDC5000

YOr"ae c~j ar, 'ead :h-- OJ=:. Of a parljci.ý-z UDC corrroe: ('Reaý = o~
vo,, car ct.-iff 4: to s,-,: Your need.1- (Do a urz~.r.sa::n:or..

IMD Codes Z;s te i d i: n,--~n Y' z' ir Ta 6-: 6: tomo -"I o- 'R zad c~ :- Vi-

ATTEKTION To W~ri:,L (h~-ace, Lh: oipu?. -orno,,t. yn_:i::o

xr ~.rnoce.,

Parameter identify~n Forn.al Code FRr,~e o, Set eci'on
D~cflflo~ Code

0 t I N~oO% re W.-type

pLararncrs asscyciz:ed ~ Lh: output,

Table 6-13 Associazed Output Codes

PaWneter cod*

Oulput Limits 1014. 015

'OvWpu Dropolf Limits ,C20

Faiulsa Outpu V3fjq J 04C

~Outur~e~and1018

Output HysterevSi otS

94 RS.S4212 '4S c ra.:sC:.E ~u~



Local Setpofnt'PID Selection i~etpoint Ramp Status - UDC5000

*Monitc-ox orSerpoin: Ramrr. Sc~mus
- lr~ ?Fo~ess. Not in Pý-czress

- Ln Run-. On Hold Noe Not

Abot. ur.Hod-,. o-, Sur-.-.d SP ~p

*Sele,:: TLrning Paretv:- 5$1-z 0729

Read When you~ do P Read. t-.^odce in Table 6-" ' deverznwev uh::i.' varzn,:c:ý
are al.=C:
"* Loaz Septoivf Selecncr.

"* Twurng Parmmewe Set Sele.-tion
"* Setmoin: Rr.~p Staws

Tabk: 6-14 I.D. Code 251, Reads

ftwnt~ kery~g FomWn Range or Setxi ion
Descrtptlon Cod* Code I

Reas 250 1., Jee Fare 6- 2

LocalI Se!
PoiwrJiPI Se,
Selto~n and

PS4'22.4.M Corn-nnc icýtos .oPrd Mai



Local Setpoint'PID Selection !Setpoint iHamp Status - UDC5000,

Read, contlnued4
Ficricr 6-2 I.D. Code 25.1 Indicatior~s

Tuning S.? 92 SodecOi.
Lcam Sot? Pain- ~S4oe*tol
hd77; bets ~4 Ctle 1a
Lolcar Se. Prvrt 93Uge
Irwin; So* Qf S*.S,:cion
Loal Sol Point 42 Solclian

Loale Sot Potint X2 S*aecio'i
Tuning 4151 X1 6q4C10?'
Loal* Set Pf,,n? II Sweetie"

SM.' PONT RAMPIPNFORMA71ON 4  1L
S2 Ram~p. -c4ie no:! pr ogoes irRaa or.iv: 000 WS 016 C24 C32 04$

SP ar" i I.o~ss.0J00 sa~e~ M 010 018 026 03.4~ 050
SO Me-*i: in r-O-2vsS. Rxi fredno 003 01l1 019 027 035 1051.

SO Oroga&r"~ Enab:tvo n' ~roress (Reac C'!," 004 012 1020 026 03. 052

SO Pvogsnt" I. P-ges '4-ý Inea.dYdnel 006 1 l 014 030 038 054

i 0O7_ 1 0~ L -I_

WrIte A Write of code 250 lets you change the SP mmrnp .vaus as well as the local

serpoin: or tuning se: selection. Refer to Table 6-15.

Table 6.15 LD. Code 250 Writes

Purneter I Idonrnyng IFollnw Rango or Selection
Oeestlptlori Code _Code

Mne 250 11 00 a AwnriSP Ramp

001 - ur. SP Ramp

Local 0OO2 aHold SP Ramp
Setpoinl'PID ;003 aS~arISP Ramp
Set Selection
and 004 - Change to Local Setpo ini r1
SP Rarn Staw's,

005 Change to Local Setpoint #2

~ 006 a Change to PID Tuning Sei #I

007 a Change to PIO Tunin; Set #2
0,08 -Change icr Loca! Setpcin: #3

ArTENTION I To enable ar disable the wepoint rwnm;. refer to idenifying Code 150.

EFP.322--455 Cvr.,rj7cai;.,s Oplicn Prodict Manua* 1 22



Configuration Parameters - UDC5000

, Overview Listed or. :he next pages are the 'dexifyiing codes for the pUrarnete.s in the
var.ous Seru; gro'jps in the UDC 5,000 tICla-Pro controi!er. The table
below lists the Setup Groups and t&.ir table numbc., in which the,,' are
listed. Mos: of the pametcr. are cor"flcu"able through :he hose. Some art
Read Only and are inica:'md as su."h and canno: be :hanged.

Setup Group Table Number

'TUNtNG 6-16

TUNNG .2 6-17

i SP RAMPiPRO3iAM 6-16

AUTOTUNE'ADA PTIVE TUNE 16-20

ALGORITHM 1-21

OUTPUTALGOD!THM 1 6-22

INPUT 1 16-23 -

,NPJT 2 16.24
INPUT 3 . 6-25

e CONTROL AND CONTROL 2 1 6.26

OPTIONS 6-27

COMMUNICATIDNS 6-28

ALARMS 6-29

DISPLAY 6-30

RedclIng or wiltIng Do a Read or Write (see "ReadWrite Operanons"). depending on your
requirements using the identifying code and format code listed in the tabes.
The range or selecon available for each range is listed in the tables.

Con.nued on ner paoe
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Configuration Parameters - UDC5000, Corlinued

Turlng Tab~e 6-16 lists a,! the I.D. codes and rnces or sc.ecions for :he functior
pzrnet-rs ir. tý. Se:up Group "TLN1NG'" (Loop ).

Tablc 6-16 Se:.o Group: Tuning (Loop 1W*

S Parameter identltyng Format Range or Selection
Description I Code j Code

Gain#v o, PB 0C0 18 .0.1 to 1000

Rate W-1 002 18 0.00 to IC,.CO

Rese" t1 033 le 0.32 tc 50 00

Manua Reset 013 18 -100 to +100

* Gair9.2 crPB 0 Ct i 18 i 0.1 10 1000

jRate #2 005 18 - 0.00 to 10.00

Reset #2 D 006 18 0.02 to 50.00

* Cycle Time 91 158 11 1 to 12C seconds

Cycle Time W, 159 11 I to 120 seconds
Lockout 1.32 11 0aNone
(keyboard only1

I Configuration

Changes mdaaway i I 2m Max Lockout
tusse via

=VTW=U=O=$ ,,, Calibration only
con;ur"a;s=b;on. 4-t" Ca=bra•n"

* I F Configuration - View
"Loop selecied by address in request mCssage.

Continued on nex page

IO
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Configuration Parameters - UDC5000, Cor,,ued

O TunIng 2 Table 6-17 lisu all the I.D. codes and ranees or selecions for ý'ir- function
pa.-amete's Ln the Ser: G.o.: " NING 2 (Loop 2)."

Table 6-17 Se:up Group: Tunir., 20 (Loop 2)

Pa-arneter I Idefttpng Fom• a Range or Selection
Decrlptlon Code Code

Gain t3 or PB 001 lie l0.1 to 10,0

Rate #3 002 18 0.0r to 10.0

Rese! #3 0r3 18 , 0.02 to 50 00'

Man3 Rese C13 o-00
"Gain 04 or PS Of, 0A. li 0 01 to l1005

Rate #4 005 18 0.00 to 10 00

:Reset #4 .006 1• 10.02 to 5C.00

Cycle Time J3 158 11 I to 120 second:s

Cycle Time *A 159 11j I1 to .20 s.:o,,s .
"Loop seiected by address in reques: message.

Conainue.d or ne pcrt'
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Configuration Parameters - UDC5000, contied

SP nrv;Mrogram Table 6- 1S 1!]srs all the I.D. codes and rznzes or selecgons for the function I
pa"amtenrs i- se:u'; goup "SP RAMP.•'

Table 6-18 Setp Grou: Serpoin: RampiProgam

Parameter Description Ilentitylng Fom-al Range or Selection
Code Code

Se.poin: Pro rar.-1arP 1178 11 0 SP Pro;rarr and Ramp
Sele:tion disabled

1 SP Program enableo

2 - SP -irno enabled

3 = S; =rcgram enab~ed-
Lcoo 2

4 - SP Pro.rarn enabled-
both loops

5 - SP Ramp enablecI-
Loop 2

6 - SP Ramp enabled- !
bo~l, loozs

SP RAMP -

Setpoint Ramp Lo,-;) 150 11 0 - OFF
*Enableenbe 2 . SP Ramp - enabled

3Loo SP Ramp - enabledl
Loop 2

4 a SP Ramp -enabled

j:' both loops174 ... . _____1 "-~ ~ i

Single SP Ramp Time 174 ,11 0 te 253 (minutes) applies
, to whichever loop has SP

Ramp configured

,Final Ramp SP Val, e 026 '18 PV Range in Engineering

I IUnits

ISPPRCGRAM
Start Segmen. No . 175 11 1 to 19

'End Segment Nc. ,.76 1 2. 4. e. E, 10, 12 14.15I.
,Soak)* 18. 20

SNo. of Recycl~es' 177 11 0 109

Continue on ner page
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/

Configuration Parameters - UDC5000, cnjef

0 SP ranp/program, Table 6-18 Setup Group: SeT.oin Ranpo-Pro-. con.inued
continued

Parameter Descriptlon Ideretfying Foormt Range or Selectlon
Code Code

PrograrnStatis a, , 9. 0 - Ab, 'pro;rarr onr
Power Up fro"r P.wer reser
Outage* 1 - Resume prIram at

last semer•1 anc! 'as!
segment time

2 = Restat,

Controller Sta:wis a* 180. I 1 0- lictd at last sezorInt in
Prograr. End" Proram

1 - Man"ua!nmodet faiisafe
Outout

Corrroller State a: 181 :11 0 - Dsables SP progra.n
r n1 Hold-Run key restarts

PrJ • SP program

Engineering Units for I1e; O= HRS:MIN
Ramp Gegmerys°* I a Degrees:wmnnue

G-aranteed Soak 18, 11 0- Enabtee Enable* 1 - Disable

Present Segmen, No" 1 251 11 (Read only) 1 to 20
Time Remaining 252 11 (Read only) 0 to 59

MinuteseIj

"rime Remaining Hours* 253 11 (Read only) 0 lo 99

Cycles Remnaining' 254 il (Read only) 0 to 99
Cy__esRemaining__ 254____ I jrecycles-elapsed cycles

Seg.rnent Ramp Time See Table 18 99.59 (0-99 hrs: 0-59 min)

,6-17 999 (0-999 deg.'minl

Segment Soak Setpont, 'See Table l ie Within setpoint limris
Value 16-17 I
Segmren Soak Time J See Table 18 99.59 (0-99 hrs: 0-5S mirm

1;6-17

Segment Guaranteed See Table 18 C to 99.99
Soak Deviation +(Plus) 6-17

Segmen* Guaranteed 1 See Table 18 a 0 to 99.99
Soak Deviatton - 6.17
(Minus) .

*Applies to whi:her'r loop has Ser.om: Prog-arr applied to it.

0 Continred on n= page
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Corfiguration Parameters - UDC5000, corrueed

RPnp and soak 7Table 6- 9 Lst .a:f. segment and the I.D. cod.e associated with r-ri and
Iflcodes for each soak fo eazh p.-iculzr segrnen:.
segment

Table 6-19 Semcir.t Pro=ram Rrn•. anr Soak Identif.ing Codes fo: Ea:h Segm"ent

Identifying Codes

Segment Ramp Time Scak Setpoint ' F ak Time Guaranteed Soak Guaranteed Scak
Number Value Devt-,tlon (Plus) Deviatlon (Minus;

57 iC- --5

2-i 087 CBS8

3 060 - - - -

4 - I 051 062 I 089 090

s j C,63 - - --

6 - 064 065 091 092

7 066 - - -

8 C-067 068 093 094 J
9 i 069 - - - -

10 C,70 071 095 096

S072 i - - i - --

12 - 073 074 097 098

13 i 075 - - -- -

14 - 076 j 077 099 100

i15 07 -8- -

16 - f 079 1 080 1 101 102

17 081 o
18 - 082 083 103 104

19 084

20- 085 086 105 106

Co~nfiued o nex page
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Configuration Parameters - UDC500D, corfin.*e-

Autolune~adaptive tune Tab, e 6-270 lists. aO the I.D. cod±ts and ranzecs or seiector~s for the fun::i' 3:

paraxnct.-s in scen4 group "AUTOTL'NE!ADAMW, E TIN LOr I
is selected in the reques-t rnsage.

Tabe &-20 Setu~p Grop: Au.o:-xnze/A(.zt:)5veTuin

Pararmeler Identitlying Fotma Range o-Se lection
Descriptlon Code Codle,

Autotune/ Acavlive 15s2 110 Autotune a ari-a iive~t
Tune Selection tune disabled - Loop

1Exponential reszonse
-Loop~

rno~era-e - Locp I"

3- C-iMcalty damped - tas*
F -Loop

4 Auto slep- -.ocp 1

5 M~anua' sep - Lco: 2

6- AitO Ste,- - Loop 2

7 Adpi~ve SP -Loop1

a mAdaptiveSP .PV -
Loop I

IAda~puve Tune 152 0i ODisaw4ed
S.;ecton (Loop 21wApte eom
only;, d ieston

tOTE: Lwoo I 1.3. Code 2- Adaptive SP . OV
¶52 £rjuj no! be

ALL~ctm¶: i.e. Auotune
and Ada;Mve are

Autotune Step 1 153 Ii lStep WSiz to 4.5% span
Size/Adaptive SP 11 1hne-C o4O
Change Size S hne-C oir

(Loop I only) _______________________

Process Gain 114 li O161 5.

( L o o p I o n l y ,,_ _ _ _ _ _ _

Comm'rued op. mex; page
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Configuration Parameters - UDC5000,

Autotine'adaptive Table 6.20 Setep Group: Auor.ne/Adaptive Tune. Conr•ue0tune, continued __.

Parameter Identifying i Format Range or Selection
Decription Code Code

Acaptive Tine Error I5 1 0 None
(Rea' only "- = Output less tha-n cr

greater tIar Ou!put
f Lzmits or Man •tep = C

S! 2 = Output grealer or lese
than HeavCocr Limis

3 = Alarm, emr

4u-PV change nc,
sufficien*

'i ro~ess Ider-ifcalion
; failed

6 - Calculated Reset
outside Reset Limits

S! 7 - Calcm~a'ted Gair
outside Gain Litmts

"8" Adaptive tune'' i ~Autotune abo."e::1 on

i command
9 -a.Input I ero, defected

10 a Adaptive Tune:eAutotune Illegal
durg RampiProgram

11 Adaptive Tune,'
Autotune aboned
when external swoch
detected

"=Seiec.ons I and 2 will inwtnaliy defaul: to the #3 selecion. -

CointtinPuedoor page'.
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Configuration Parameters - UDC5000, Correc

Par3aeter Ioerrifying Forna Ran--e or S4ete--no
Dpesco:Ftion Conje Ccce

4 T-es ~;~~c

_ oc: 2 criat:ez

2 LoczI r:ý 2arecaS-:aoe= -coo Z'
pnmziay .- Lzc:

C' Lo0 SeifE-0:on Loc: 2 winress 1 HN Sete:*

~r A::'2 Lo Sele:?

00A*



Configuration Parameters - UDC5000, ý,crrmew

AIgontit." Continued Ta~le &'61 Gro.:G:o Alzc%-,t~m. car:ýr~u,-

ftrarmiiier Identifying Farina Range or Seiec_:4n
Des.-Tipton Cole Codle

Se:.-rc lnj, 0 Lczaý se!'c'rnt
-UrCLO!, Re-n-,. se,,:o- .'--

A~ Ar9 S c ratio

exe:0~2 Fierr::e ~sel--n -v!,

bias:
3 We-owiec a~

:v SqeE:::s 4 - Re~a:;ve nun---.

ac2 ZA!; I:ie eý
A - vzsca e s 5 a C a r -,: -. ; ol!e n *;E A

"(LSP)
6 -Carbon pvc.-mi S

(LSP!
7 - Canjo- =enteia

!LSP!
8 =Feee torwar: ._c=

9 = Add inW.S ! an-, 2 -
withou rat*~ anz bas

S10 .Subtact in~w 2 f-ro
input 1. - wif-hou! r=i.
and bias

.111i Input high sele=
iwithout f3io anc tias

12 a inputj lw selec!

13 -Generai rnarA!s:-

14 w General fl-a~lt 1?

15 - General ria!:ý S
(Mfull. div;

16-. Genera! na
(mull.)

17 . Suinme, ,wtt. ajo~
and bias)

ratio arc t~iasj

CoRnr..~eg of. rm pre
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Configuration Palrameters - UDC5000, ý--~te

Algofttini continued Table 6-21 SetL'p Group: A*,goT--:'-. cor-.mieid

Parameter Ider!lfy~n; IFor~nat Raneoeetir
Descflplon Code Code eoeeio

Seccm- InzU, ~ 19 a lnj-, low se?'ý 'w.
Funvion ratio an bý asI

I(ccn~inuel:
20 -Feedfr-Cl-Loo:.

21, - Carbor po~eria D

22 - Claooo pcer .a* r

fLSP;'

123 - 5oxygeni

24 a Dompon,

Atmospher.- C24'1 59C.0 to 76C C
Pressure

Percert. Co 046 18s C C2 to 0.5

IConstan K j&45 18 e to 2D00

ilnput 3Funzvion lee6 11 0 aNone

NOTS. WI-- r-- ~iW, JI - Rernote setpoint twrti

L vW. 3f(iD1icrsor
CUM~1 be Se11i 1 2 - Refmte setpmn,- (with
or 2. Mi n is, v. :-

IWhen¶ 2rd irut tj-gi J3 - NOforward Iwivt ratio'
(10 131) is 3 or prater, dbias)

k~~~t~~t 3 tJ2 IfO 4Sufmsinp9 143,
bse raecton 3 Tliugft 7. (M air ani bl3S,*

S a kputhigh seleco*
fwdfl ralm and~ biast

,6 . Wtxnlow selecr.
-~ (With ratio arc tlas:

PV~gh C541 ~ 1-999 to +999; in
I engineering unim (Real

I- only on loop 2Z

PV Lo 055--99 to.9999 in

No, available Lor,

12'9 RS42j4~ CC~nrn~:a~ Or Cp:;Dn Prc,.j:u! Man~' 107



Configuration Parameters - UDC50009 o~e

Oopt nalgrorothrn Table 6-2!" 1;is:. 0 the I.D. codes and mri es, or ste~ezons the fun--tio0
Paarnex:c-s in se~up rou- OLTPL7 ALGOR2T{.M." LZoop : 07:

bv adcircss ir. :*- reqL-.s: Mesage.

Table 6-22' Seni ro:u(:c' Oxrpu AMgorntb

Fla-arrneter Iderirttyn; Formoa Ran;e or Seleciton
Descfliion Code Code

O3xzu: Al-,1m)r~n- 0- Ncne 1-
cals:)ed -'0^

*I POS:*ýOn P=oýr~a:

2 -Re'a~w sj1. n:ex

3 - Reay !zOcp

14 -Curre-r

5 v CuI'rent djoiex

* ~6 - Relaylcurrerý tre~ay-

7 w Relay'ourren1 (relay-
Cool. currenl-10';

a - Current duplex

19 aRfay'arweff (relay

loco I orgy

101 Relay/cuvrmnt (relay-

i~~~~ ~ ~ ~ DulxRlySaI Relay i-oe energ~ze-.

only I aRe'ay I-energized

3 a Re'lay 1-d-energize.%
Relay 2-energizea

Coentiieior Pm. pore

Po S44Z'4FS~ rjraIn Option Frodý; Manrual 12'92



Configuration Parameters - UDC5000, cxri-e,

tfl~~L~t 1 Tabet 6-23 list all L': ID. coc-s an~d ranz.- 07sh:ovf~ e ~:o
pararnc:ers ý. Sniup gmurp "IN'P*T I"

Table 6-23 S:rur Grou-: Inc..! (Lzc-c I Ad--4r-s~ orh

Parameter IceniftttIg Fcrn-t Rang~e or Seten-nor-
Des,-,pion Code Code,

~ITy" IFF 11 -E 1c

Il- E T'C h!;h

2 =j TCmg-

4 N. ?AO T'- hc!

7 .T T/C higir

8u.1 NiChV Ni.',

12t 1~30hmv: 97T

13 ,100 ohmpFTA

24 * 2050 myn n T
ISf 2!1So hmpt s

2S a0-10 vo!s

31 a JiiM TIC low

12/ga~~3 KS24~ Tio jv-a~s w



Configuration Parameters - UDC5000, Comrn~ed

input 1, continued Table 6-23 S-rcp Gro.: Input I (Loop I Address only). contLumze

Parameter identtflng Format Range or Selection
Description Code Code

Inpuli 'Type. 168 34=TT TC^low
conn:ueW

36 = 1C^ ohm p.. PTD low

inpi;! I Transmater , 69 11 0 = 9 TIC
Characternat:on 1 = E T'C hic&.

I1C Cme IU e•uls 2.2. 2 = J TfC hi;#-

23 24. 2.. c" 2E. 3 . K T:C higt

I = Ni-N1-Mo:y T.C high

'5= RT,'C

6= S TIC

7 - TT!C hj.' t . W T/C hig!,
11 . Nt .msJ1.Nis;. T,.-I 12( 12. a 00 p" RT(I
13 - Pht RTD RH 21-21921F

range
19 - Linear

20 . Square root

21 - E T/C low

122, J T/C low

23= K T,'C low
24 -NI-Mot, TIC low

25 = T T/C low

26 - W T/C low

27 - 100 ohm pft RD low

28 = 200 ohTm Dpl. ,'

S29 .500 ohm ptRTD
Input 1 High Rane 029 --99S. to 9999.
Value eng:neerinm umns

Input I Low Range 030 i1s 1-999 to 9999.
Value engineering units

Coranued on ane page

.1c lRS422.,e85 -. n;•n:::aions Option Procu':, Mn'ua,! 12'.=2



Configuration Parameters - UDC5000, corrinued

* Input 1, continued Table 6-23 Se.ur Group: (n;: Loop ! A-c%:ss only). cornued

Parumeter Identlfying Fomtat Range or Selection
Description Code Code

I r:, : Ea S 107 18 -999 to 9929.engmeerino uris

input Fi!ze- C42 le 0 1o 12C seconas

Inpu" 1 F,..ou, 164 11 1 0 = None and fai:;sae

I - Upscale

2 - Dow"sca'e

Inp}ut I Ernssrvy C23 16 0.{* to 1.C.0
"TC= t.-er':oco::le

Inout 2 Table 6-2-. lists 0fl the I.D. codes and ra•ges c7 selections for th! function
parame:ers in setup group "INPLT 2."

Table 6-24 Serup Group: Inpu: 2 (Loop I Ad.iss only)

Parameter ldentlying j Fomrr a Range or Selection
Dstiton Code Code

Input 2 Type *70 110 - B TIC"

1 - E TIC MV•

S2 wJ TIC high

3 v K TIC high

i 4- Ni-Ni-Moly TC high
I ' SRTJC

i~S.STiC

17 - T TIC high

8 - WTC high

11 - Ncmsil Nisi! TIC

S12w- 100 ohm p* RTD
I ~13 -, 100 ohm pP. RTD RH

I 21-212"F range

_ _ _ _14 - 203 ohm pt RTD
Co,~raue'd On et pape

12192 RS42Z'4e5 Corn xi:zticr@s 0 Provc Mm.;' ill



Configuration Parameters - UDC5000, contiu.ed

Input 2, continued I
Table 6-24 Sewp Grouw: Input 2 (Loop I Address only). continued

Parameter Identifying Format Range or Selection
DescrIptlon Code Code

input 2 Tyne. 170 1 1 = 500 ohm pt RTD
continue,. 19 - Radiamatic

1 22 -0-21420mr- A

23 -o-l mV

24 10-50 rnV

S25 1-5 vors

26 = 0-10 vOt's

28 - Carbon sensor

1 29 - Oxygen

30 = E T:C low

• ~31 - J T/1lw

= 32 =K TIC low

33 a Ni-Ni-Moly T/C low

34w T TIC low

5 I3"WTIC Io

SuT13,. 100 Ohm p RTD low
Input 2 TransnMier o 171 !11 0 a B TIC"

Charactenzation i
1 a E T/C high

NOTME: AibeW her, 2- J TIC hihMO Code 170 muLs' 22, 2-J/ '

23. 24. 25. or 26.. 3, K T/C high

4- Ni-Ni-Moly TIC nigh

5- RTIC

6: ST/C

7 - T TIC high

8 a W TIC hi;!

11 - Nicrsil.Nsil TIC

12 w 100 p. RTD
13 a Pt RTED RH 21-2121F

range_...._r

Cond~znd on F.= page

1 12 PS422'48E Zornj:,tses Opi~on Procu: Man.ia, 12'G2



Configuration Parameters - UDC5000, c .ot

Input 2, continued
Table 6-24 SerJ. Group: Input. (Loop I Adtress only), continvued

Parameter Idehlhytrng Format Range or Selection

Desro'tlon Code Code

Input 2Trarsmi:ler 1.71 1 19a Linear

cont:nuecl 20 a Sq:2arc- root

N1TEh. A, 'e • 21 -E T/C low

:D Coce 7 3eca:E. 22. 22 =J TXc low
.24 25. !o 2.

233 K T,'C low
124. NI-Ni-Moý'y T/C low

25= T T., low

26 -WT/C lw

27- 10 ohm .p, RT:) low
, 28 a2CC own pP. RTD

29 -. 500 ohm p°!' RT:)

InpLn 2 High Range 035 18s -999. to 9999
Va:ue _ _ _ _ Engineering Units

Input 2 Low Range '036 18 -999 to 99t9
Value Engineering Units

Inpu, 2 Bias j037  18 -999o 9999.
Engineering Units

kW 2 Fifter 043 18 0 to 120 seconds

Input 2 Bumout 165 0 a None anI tails3aeI atUscl
2 Downscale

Input 2 Emisivity o044 i1 80.o o 1.00

"T/C = thermocouple

Continued or ner page
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Configuration Parameters - UDC5000S , C ned

Input 3 Table 6-25 lists a!: the T.D. codes and rangt-s or selecdons for the function
parameters ir. setup group "'NPUT 3."

Table 6-25 SeuJ Group: Inpu; 3 (Loop 1 Address orny)

Parameter Identltylng Fo-m= Range or Selection
Desci~on , Code ' &Zod

Input 3 Type 81 1 0= OFF

19 -Linear
rNOTE.. r . is recaive€ as a

wr,.o. 1r4 •n'pt ! cz:sav•e arc
the transmitte- seiection is ICS!.
Wheoiver 19 is received as aSwri:.6, *, he in.put was prov-•

disab'ed, trio transmm"o
selection is sto to inoa! wi:', a

I rango indeton•.rat; however,
if the inpul was previously
enabled. the transmter ype is
unchangec.

Input 3 Transm•ter 1"87 11 a . BT/C
Charaver;zation 1 = E T/C high

2 . J T/C high
3 - K T/C high

4 - NiWN*Moly T/C high

5 aRT/C
7 a T TIC high

I . IW T/C high
S11 Niciosil NiS. T/C
12 100 ohm pit RTC
19 ,Linear

20- Swuare root
f21 E TIC low

I 22 - JT/C low
I•23 a KT/C low

.24 - Ni-NiMoly T,,C low25 a T"/C low
i : 26- W TIC low
: t 27 a 100 ohm pP. RTD low

28 - 200 ohm pit RTD
29 . 500 ohm pit RTC

SInput 3 High Range 106B 18 I-999.0 to 999.
Value Engineering Units

Contimned or nR= page
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Configuration Parameters - UDC5000, C

Input 3, continued Table 6-225 Serq Group: Input 3 (Loop I Add-ess only). conzinued

Parameter Identifying Formsa Range or Selection
Description Code Code

Input 3 Low Ranne 109' 18 -999 to S99ý.
Value Engineenn Unrrs

l',pu! 3 Rati 11c 1i8 -20.00 tc 2,.0M

i .npu: 3 E:as il. 18 -999 to 999t
E•gineern; Unr.s

Iru:, Fi3!e 12 I8 ' .,:c 120 se.n•." i

Con:.nued on ner: pare

0
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Configuration Parameters - UDCS000, co- nued

Control and Control 2 Table 6-261ist:s ah !.D. codes and ranzes or secctions for the f'nction
parmemt.s m. serup group "CONTROL OR CONTROL 2." Loop 1 or is
selected by address in the requcst untssage.

Table 6-26 Se-up Groups: Conrol and Contr 2o

Parameter I Identtylng FoMnIat Range or Selection
Description Code Code

Tuning Paramete- 172 0 - One set only
Se!ection

I = 2 sets kevboarc
selected

2 - 2 sets wlin DV automat=:
switchoverf - 2 sets with Setpoin¶S~automatic swit:nove-

Automatic 0I= 18 i Within the PV Range ir
Switcvover Value engineering units
(used wfth 172
selection 2 or 3)

Lot Setoi 173 Ili 0 One Loca0 Seo
Source O I

1 , Two Local Setpoits
3 Three Local Setpo;nts

Local Setpoint 136 l 11 6 s amf-w
Trackin•Power-up1 0 No am t

I Yes Recal,
2. No Failsafe
3 Yes Faitsafe

Control Mode and
S.tloint Recalt

,_i_ _ T king _ Conroml Model S olnt Mode J
Manual Local SP

I a Yes Manual Loal SP
2 - No Last' Last'
3 -Y ajs Last* Last*
4 a No Last* Last'
5 - Yes Last Last

I La2sI befwoe power oulane

Conn.tued or nL:: p••r

lie 18 RS422i485 CommrniVIVXoIs O;:on Pxc~u. Mar:za,



Configuration Parameters - UDC5000, Ccimiue

*Control and Control 2, Tablc 6-26 SetupGroups: Cortnv! and Conool 2. Continued,
cntinued______________________________

Pauameter Identitylng Fornat Range or Selection
Descrtpilon Code Code

Contro' Selpoir, A017 18 0 to 1 3% P~ V
H-gl Lime 'Erigineerir-g LJius;

Conirof Se:Door, 008 is C to 1 CO% of PV
Low '_vi!i (Engineering Unrs)

Control 0,.tpu:, j35 11 Oz Dire- A,_t:07Alarmr
Dire:,x:A~r~rOut;out ever:i*.ed

OjlP~~tS 1 0 Dire ' Act o n A I =.r i
Ou!,,-ui ae-energ::el

2 a Reverse Action Ala'-,i
Output energýzec

3.- Reverse Action Alarmr
_____________ *Output energized

H~hO-u r: 014 i8 -5 to 105% Of outpit

.LowO,.-put Limi- !015 is8 -5 to 1054, Of Ouou:*

High Rese! Limit 016 1 8 I-5 to 105% 0o' output

Low Rese: Ljrrt C17 18 ~ -5to 105%ofcoutput

*Controller Output 1139 11 0-n No dropout
Drgpoff

I1w Dropout using, 10 Code
~ Conrollr Drpoft20 value

Coarller rpt 020 Jis --5 to 105% of Output

Output Deadband 018 i8 -5 to -25.0%

Output Hysteresis 019 ist0to 5.0%
(Loop 1 addtress _____ 1 _____

only)______

Failsafe Output 040 i8 0tto 10M0.
Level

iPropotional Band 148 11 0 a Clan~ lbn

Loopo I address
onty; applies tc

f Loop Iand 2 ____ ______ _-

*Resel Units 149 11o.miue

(Loop I address I:1 RPM
only) applies to
Loop 1land 2

Cen .:ruei( or~ nerL p:gV

1 2!S 2 P.~1422/4.55 -Wom pizot~cns OGptio- Proý,di. Ma~nual 1 47



Configuration Parameters - UDC5000, urred

,)ptions "abl] 6-27 iism all mJ!. I.D. codes and .- ,tes or selz--ons for the fUr.z:ic ri

p,...em-:s in semp pox,7 "OPTONS" Loo- I or 2 is sle, c:,.d by aVi-4ss
in the -e-uest message.

Table 6.27 Setun Grou:: Op6ions

Parameter Ilde ty/Ing Format Range or Selection
Desenption Code Cooe

2nc Current ,;:!put 13A I 1 0 - None
-I - npf 1

, ' 2 = lnp•r 2
3 - OV - Lo••' I
4 - Deviation - 6=,"
5 a Output - Lo^. ;
6 = Se~pojn#r- Loop
7 -Inx, 3
8 = PV - Loo: 2
9 Deviation - Loop 2! 10 - Output - Loop,.2

, _ _ _ _ _ 11 : Semottr - Lo= 2

Low Scal:n;,. Fa.:-t-" 49 18 r Withint the ran-e of the select=e
vanabte in I.D. 134

"Hi:gh Scaling Facory°! C50 18 Within the range ol the sele:tea
i variable in I.D 134

,Digral. input a1" 155 i11 0 -, None
!] ~I z To Manual

Dgant2 a, To Local Setpoin #I

3 n To Local SetDori .02
4 , To Direct Acton5 - To Hold Ram"SPP
6 - To PID Se! 92Si 7. PV.linput2

S8 a PV a Input 3

9 - To Run RamS'SPP
, _ __ I10 - To Starting Segment ,SPP:

Dig.altinpi! #2* 1556 11 0 a- None
1 -,,To Manual2 - To Local Setpo.t #1

3 - To Local Setzoor'¶ #2
4 - To Direct Action
5 - To Hold Ra•.!SP=
6 - To PID Set #2

' ' 7- PV. inpX2
i 8 ,,PV w Input 3

m9 To Run RairrpS=010 i To Starting Se.'err, ,lPP,,

*Loop I address only

Cornue•i or. ne. pape
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Configuration Parameters - UDC5000,

. Comrnmuications Table 6-2B list al: the I.D. codes and ra..zcs or sele:to.s for tlhe ftr,::nor
parme-tes in setup goup "COL U' NC-.1,CATIONS " Loop I or js is seec:ed
in the reoues: rmessa.e.

Table 6-2t Se:u. Group: Co.-mri:a.!uorns

Paramneter Iderittfylng Format Range or Seiecton
De'icption Code Code

She: Tim.? 'Loc; I '54 I11 0 . No She:!
address o nly:. * 1 sa."le v*r.:,

Shed Mode anrd '62 J11 0 = Last M•de an:-.-..
Outwu! (Loop I I Oui:;?u:
address onily;
Selecions ary to I Martal Las:

e,iter loop Output

12 w Manua' Mo.e zai!sa e

SOutput
3 * Autroma!:- Moie

Shed Se*:oirr 163 11 0 = To Last Local Se:Dcimt
Recal: (LooD:: used
address only)
Selections acly to, * Last Setloni :nr-:r Ic
either loop Shed

SCorrnuitcation :161 11 0- Perent
Override Units i
(Loop 1 address I E-ri.ine-nng Un•.
onlyj apples to
Loop l and 2 ,

:Computer Sete o 021 16 -20.00 to 20.00
Ratio

Comrnputer Setpoini 022 18 t-99to 9999
Bias

Continued or nex.l pare
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Configuration Parameters - UDC5000, com*nid

Aamms Table 6-29 lis:s al! the I.D codes ar.-; raMge. o7 selecons for the furnctionr
paazme:e-.s in s: r o:) - vup "ALARMS" .

Table 6-29 Setup GrouT: Aiam,

Parameter Identffylng FonT=Z Range or Selection
Desription Code Code

Alarm , Setpoint C39 1e Within. the rance of selecteI
I Value param'eer or PV span f-,

deviation a;arm

'Alarm - Se,,oin 01 C 18 Within the ranre of se'et&e-
j 2 Value paameter or PV span tor

oevia?:on aa'm

Alarm 2 Se!poin1 C. 1 1e Wi.hin the range o, selece:
1 Value parameter or PV span for

devialior, alarm,

Alarm 2 Seepoint C12 18 Within the range of seleved
2 Value parameter or PV span for

deviation alam

Alarm 1 Setpoin t ,0 110 None
1 Type 1 - Inp4T 1

2 ,1Wr.P 2

3 ,PV- Loop I
4 Devlation. - Loop IS5 -Output - Loop i
6 Alarm on Shee
7 SP Event ON
8 - SO Event OFF
* 0 Input 3IQ a- PV - Loop 2

11 - Deviation - Loop 2
12 a Output - Loop 2

Alarm 1 Setpoint 142 Same as 1402 Type

Alarm 2 Seipoirt 1,44 11, Same as 140
1 TypeI I
Alarm2 Setpoint j 146 11 Same as 140
2 Type I , _

Alarm I Sepoins 14 I11 0 - Low Alarm or begnI Event segment

- High Alarm ore md

segment

Co-nnr•ed or. n= page

•R522i48COm,,¢mu-,i..a',,,s 0 , Pr:.uci Manual 12'92



Configuration Parameters - UDC5000, Co-ine'

i Alarms, cornt~~id Table 6-29 Setur* Orcups: Alarmns, co,-ri:..1tJ

Pa-ameter wdr-WtyMrt Formnd Range or Selecijor
Desculp~aon cotde codf.-

AlarW Se~poirr I I I0Low Ala!!
2 Eveni err-

'1-NclrAlarm.or e.-xI

Ala~rm2Set~c¶!, :145 11 0 nLow A~a*7nor te;:r,
I Even: sn-entri

I -High Mla r or eý
Segrene¶

*A~a-rrr2Sel:mit 147 11 0 Low Aarr-,zrte; i
2 Evert segmnent

Hg*agAlarm -.fen
Segment

*Aiarn -ys~eres-s 04- is 00 to 5 0% et CL~:!:X 01
I spar,

Corn '-sea orJ.e rat. f~
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Configuration Parameters - UDC5000, cc:,Ote

DOSoy Table 6-30 lBst; aE the I.D. codes and rang.:s or selecrions fo- fun.io. 0
pa-arnecm Ln !.etup group "DISPLAY." Loo; : or 2 is sle::e by address
in the =ques: rn•ssage

Tab!e 6-30 Se::;p Grou:s: D:sply

Pararmeer ioenttfyIn2 Forin' Range or Selection
Desripi ion Code Code

Temperature Un.s !2- 1" Ur-1ds Do='
and De:i.na: Pc:r , •es

P•.e - 'C 0

3= 'C 1
Is= F 25;;. '0 2
',6. OF 3
7. 'C 3
"B. None 0
9= None I

I 10- None 2
11- None 3

Power Frequency 166 11 0 a 60 Hertz
'Loop I addess 1.5 OHerz
only)

1ar91 graph O-utput
Configurmion I a Deviation

2 2 DeVr0'u

122 RS422'485 Samm~,nizz:jnns Crtiorn Prenj- ~tzviai 61



Section 7 - Read, Write and Override Parameters
on UDC 6000 Process Controflers

OOverview
Introdu::!on 7ais srztor. con:ains ýo--.'6rior. cz:nr.-r.j Rca-,Lnz. *W%.--n. an-~

"Chemn&'-g paruzvere; on tL! IUDC 6W{O Procn Con.'oV>: Tirer are N-:1
:vp'.s Of paWrin:er:
"* Data 1*-..-sfer-!.-.-se p-r.2rneter inclu--4 ?nadir. co-:1 clau., op::or

stzus, aind rcad---g or -harzng s:;oins or x:
"* Co.-T:-ranor, Da-:a-a!: uh., co.- irurzton daaz is -1st ir *:h 3oLlr in

wt it appeurs ir b~e Cor~uo!iL-:.
Eacý type or paa-anver~e? t h!, ideri~ifyinp cc'~es 1;is:--d w'n: :t. f-o:lv. hte
=nss.,e ex.-han-:- rules lis-ed in "Rna zr.d Write COprt:or.v7

1.21S2 RS422.4 n-.AESZ i ~ M~a 2



Overview -UDC6000, Continuedl

WAt0s In this section This sect~on contai., te fb:llowir, topics:E

Topic See Page

Uenera! Pflorrnalcn 2 5

Reading Como! Deta 126

Read Op*,io!, Stals -12 7

Miscellaneous Rex! Onlys '28

Setpoints 1 30

~Using a Corrpuler Se,-:r.t* 3

PV or Setpoinl Dvemrle '33

Readng; or C'hanging the QOut-j! 134

*Lo-cal SelpoinVPID Set Seleetion amnd Se~it~o Ra.;: Status 3

Contiguiratlcn Parameters Setpoinl 3Oups *33
Tuning 13-9 C
Tuning 2 14'.
SP Ramp 14-1
Adaptive 144

Algorithmr 1454

Output Algorinmm
Inpu*, 1156

Input 4159

Options 165
Corr~municuticns 169

Alarrr5 170

Conrimased (in Rex Page

124 PS422V4S5 mru :rsOplt:; Pro:=-¶ mrA! *19



Overview - UDC6000, 3r~e

General Inforwiatn Analog Pamm-,et~rs
Wlienever analog pa,-azet-.s 001 :hrough 114 (those t-.a! can be v:rnied
via communications) arr changed. a Wrni'i cycle occ~u--, a~ a~
receip:e of the nmessage.

Overnde Pararnmes
*Ove.-ide analog paraneten, 120. 123 and 125 (P%'. ourpu:. -.ormpu-er

serpointi are no-, s-cred4 in non-vola~ilc m.-,-orv and can, be chanz.-2 as
freauertly as dtsired wit',- no effect on non-vo~latil. m". or -~vtnv*
but convoller rnuS: remain in slave mode.

*Wher eve- di p ml contfigtnatio., pxrxntene; 1, 28 brou ch 250 art updated
Via co=,nLaiaaon1s, tht r.on-volatile rnemon is tpLpttd as soon as:he
messzge- is received.

-,2:222 ~ RS422.'435 Cofmr'.ni:ni O Qic Pr,)±i¶l12



Reading Controf Data - UDC6000

Overview You car Read t.e follovwing conrtl data from. the UDC con,"omer.

"* Input I

"* Input 2
"• Inpu: 3
"• Inpu: 4
" lnput 5
"* PV
"* lnerraý RV
"• PV. Se,:r • Ou:pu:

L.0. codes Uset the idenffirng codes listed in Table 7-1 to read the specqfic items.

A Wrie requesz for these codes will result in an Error message.

Table 7-I Contco! Data Parm'.•mem

Parameter idemntiyng FormW Range or Selection
S Descnptlon Code code
'Input #: 118 : 18 In Eng~n.=erng Unfls or

Input 2 1119 i In Engineering Units or

II Percentage
I 1n Percentage

Inut#4 1104 18 In Engineering Units or
input #4 I104 18 In Engineering Units or

Percentage

P #V 1205 18 In Engineering Units or

I Pere rntage

InternalRV 121 18 In Engineering Units or
Percentage

PV, Setpoim. and j 122 18 In Engineering Units or
Outpur Percentage

"This Read request will give a three variable response (see Read/Write
operation).
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Read Options Status - UDC6000

Read ~ Doing .- read of I.D. Codc 185 listed ir Table 7-2 uill tell %,o,. wh4:*h of the
ava.jiaLe*. options are enableciinstallled ordibsabledlr~o: installied.

Table "1-? Option Sizius

parameter iderwiying zrr aeorSfnn
DwC~pfl lo Code code neoSlin

Cn!I)r Six:,.s ¶85 1 V See ci;-.re -
(Read ofly,

The dama fie'd Li. tlhe mespor.se rnessage will be a dlecimna! r~urber ftrom
0 o 255. Convert *,hi dleir-al numrber to binary as shown : F::z::e 7-1 -.0
ic t re. wAh-Ah o;-:ions w r cam no: active.

I ONOW*~

1 a *mo

ExAmpur. 103

every rai 1 1 0 1 1

NuW 2ail~ - fWO *

IrW 5 -Onibded
Low 2 -eammu

12192 R!5422.485 COMrnUnca1,0n11 Option~ PMCouCT 1aul27



Miscellaneous Read Only's - UDC6000

I.D. codes for Read The idendfvin g cod-s listed in Tabi- 7-3 represen: some information tr3 are
Onys Read only. No Writes allowed.

Tab'e 7-3 Miscellaneous Read Only's

Parameter Description erenrtlying Formatl Range or Selection
Cccte Code

Soiware Type 157 READ on:') (UD3 6000)

71 - Basic UDC 6333 software
72 - Field upgradc for Adaplive Tune
73 = Fteld uppraoe for Acap:ive Tune - ,VMa*-
74 a Field u-;rade tor Aoap•ive Tune - 2 Loop
75 - Field Upgrade for all options

Software Vers;on 167 READ only

___ _0 to 99

Dig0,t Input SwIt:h 190 1 0 v Switch #1 open
Status Swi:ch #2 openi
(Read only) 1 a Switch *1 closed

Switch- #2 open

2. Switch #1 open
Switch #2 closec

3 Switch #1 closed
Switch #2 closed

U31.,rr) S-atus '255 11 See below READAVRITE"

Detitions are listed in 001 = Emergency Manual
Table 7-4) 1002 Failsate

004 . Working Calibration Checksum Error
n08 - Configuration Checksum Error
016,m Factory Calibration Error
032 - Haitware Failure
064 a Restart after Shed

:128 - Cornip'raliovCalibration Memory Chan.e,

For omam.ple:

If Read rettuns 192 (resta.- after shed-64 plus configuration change- 128)

W.ite anything to I.D. Code 255

Read mu:rns 000 (clear).

Con28rRS2c or5 r.=. Page
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Miscellaneous Read Only's - UDC6000, Contnue

(4Error t"ts definiftions Table 7-4 ist the UDC er-cr st?..-s codes and~ :heir dcfx~i-'ors.

Table 7-4 E.-.c. S:a-.s Derm!honos

Satus Error Detiriftions
Code

001 Emnerge nzy Maruial indicates that thie oumu 3! te ur.
whic:n has been in save cperr~i.-s, iF
under manual comroi, localy. Err:or
remains Until loca' conlro. is relinju:sbmvt

01'2 F~lsaleError occurs whenever Me coni'ol

o: alaeas the a cothe0ionr.'c exists

034 orkig Caibra~on tnd~cates that an errrr existls in the
1 Checksm Errorwoi~ng cafibralion dlata. Re-seiec, the

rinp uts to load factory calbrat ion dal? o
field calibrate the irnputs

*008 %Configuravion Checksurrj Error exists in the conl~gu.,atior dlata
Error Vertty configuration datka a-, the

keyboard Checksum w~i ve- re:or~pu*CZd
by stepping the controller through the

I status tests.

Cl 8 Factory Cal-bral in Error Error exists in the factory caflxb4aliori idalta
and remains as long as the conditions

I ______ I __________________ Iexists.

032 H'arlovare Fa:,ture Inclicates ether a PAM tests failure or
Ir 1. 1Input 2.VW.3 failureon two
consecutive conversions.

064 Restart After Shed Error occurs whenever a shed of slave
ovemoae Is peiformed. Error is reset

Ifollowing aWRtTE conmard to 1. D. Code
I _____2SS(064).

126 Configuration /Calibration Error occurs whenever shed,
Memory Change.14 conrf uration. or calibration changec!.

Also occrs whenever there is a cha2nge
of state In 001. 002, 004, 008, ot 016S.
Errr irset following a Write command

t ..Cde 255.
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Setpoints - uuc~ouUO

Overview You -a.n use three separate local s .oins in the UDC Co.rro]er. The 0
identifying codes listed Table 7-5 allov. you to select which sepoin: you
wan: to us-.- and to enter a value ir Engince:'ng Units or Percent (whicheve'
is selected at Code 16 ) for that serpin: via corn."unicarions.

t.D. Codes Make your selectior using I.D. Code 173 :and enter the value for the
serpoint chosen using ID Code 39 (SPI) or 53 (SP2) or 113 (SP3).

Table 7-5 Serpoint Code Selections

Parameter 1 Identitying Format Range or Sele.-ion
Descriptilon Code it Code ,

Local Setpoint #1 C39 je Value within tve se:pi,•
____________________________________ range lirnils

Local Setpoint #2 053 I18 Value within the se:xo:v'
range linits

Local Setpoint #3 113 18 Value within the setpcint
range hmrts

Local Setpo.nt 4173 • 1 000 - Loca! Se: Poin': S
Select only

,001 = 2nd Local Se:poi t
via keyboard or

I communications

i 003. 3rd Loc• Sepot $
via keyboard or

I communications

Asv.ae•,e: paainetes Refer to Table 7-6 to display or change any of the parameters associated
with the setpoint.

Table 7-6 Seipoint Associated Parameters

7Parameter Code

Seipoint Limits 007, 00!

Computer Setpoint 1125
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Using a Computer Setpoint (Overriding Controller Setpoint) - UDC6000

* Oveview You can ume a se.poin: generate-d f,•,m* e computer to overnde the se-:oi-nn:
being used by the cotro4le:.

The vue gener-atee. by the compu:er will have ,-':io an, bKa. app!id by the
cor.o!ie:.

I.D. Codes Use the lEen.ifying Code in Table 7-7 to enter the rompute. serpoir.t.

Table 7-7 Cornpu:er Se-poin: Selection

Parameter IdentlyIng Foimat Range or Selectin
Description Code Code

Cormputer Set:oini 125 18 Value from computerw.ir
Ratio,'Bias a~p:ie: by ,ne
cotro!ler. Witin the

I Setpoir: Range Limrts in
Engineenng Units or
Percent

Shed The com-.vuter se.troin: overide will conbnue until "SHED" from
communicauons occurs or the controer is placed into monitor mode
through communications. Doing periodic "SLANE READS" within the
shed time will allow the ovende to coninue until communication is s:opped
and shed time elapses.

Af'ENTION7! 0 Shed (code 154) a!lows the ovcrride to continue
indefinitely or und] the override is cancelled. (See override seleci-on ID
Code 103.)

When SP is overridden, the left most digit in the upper display becomes
a "C."

Coofniened o n next page
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Using a Computer Setpoint (Overriding Controller Setpoint), - UDC6000
Continued

Associated Parameters Refer to Tab. ,-S for the codes to display o7 cha.rge ar.y of :he pa-Jra-eters
associa:ed with the computer seVpoin:.

Table 7-8 Copute:r Serpoimt Assoria:?c. Parametes

Parameter Code

Setpoint Limits 007, 00o

Local Setpoint #- 039

Local Setlpoinr #2 053

!Local Setpoin* #3 113

Local Setpoint Seiection 1173
Loop #i Corm~puter Setpoint Ratio 1021

Loop #1 Computer Setpoint Bias J 022

0
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PV or Setpoint Override Selections - UDC6000

S Overview You -&-i Read the =sent ove• de s-rus or the PV or seyoin: Or --M Can
do a wri:e ,a.sam:or. to can:e: :he ove-ride.

I.D. Codes Use the Ider inf,'ing Code in, Table .- 9 to Read or Wr,:ý yo sc!e.-:-r.

Table 7-9 PV or Setpoint Ovemde Selec::orns

Parmeter tdent•tying Formtat Range or 'iection
S Description Code * Code
PV orSeD, 11 i 04 = PV

Overrile Se e-"t::cr
08 - Semoo ir

0

P.Aa®5C~~~~ o~ ~±~~M'a



Reading or Changing the Output - UDC6000

Overview You ca read the ou..':ur. ofa pa:cuia! UDC aontole: (ea -ar- -. ,i or
you can change it to suit your needs. ,Do a Write m.asz:"ico"

I.D. Codes Use the idenfy'g code Ln Table 7-10 to mrorro. (Read'" or cha.nge ,Wi-e
the output (in rna:ua o:'y).

i ATTENTION ý To Write (chznzc the our.u:, the cor:rofler n9 u-s: firs:be

i.- in tflf=aa =-odc.

Table 7-10 Reazdhn orC':: •n: Lh:. Ou.pu:

Parameter Identflylng Formal Range or Selection
Desciption Code Code

.Ouout 123 18 -* to -105% of tuliU s•z
lcurr output;

0 to ICJ% (Vetay .YPe
output;

Associated Par-imeters Re"fer to Table 7-11 for thec odes req;-ire to display oa. ch.Iye an y of the
pa'arne:ves associated with the output.

Table 7-11 Associated Output Codes:

Parzmeter Cooe

OutPut Lifis 014. 015

Output Dropoff Umits 020

Failsafe OutV Values 1'040

Output Deadband 018

Output Hysteresis 019

I Output Type 1160
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Local Setpoint'PIP S-ection/1Setpoint Ramp Status - UDC6000

Overvwew Identifying Cod-. .50 lets vot

"* Moniorcc yoLfl Se.-poir.: Rampv Status
- In Progr:ss. No- ir. Prp-,
- In Run. On Hold
and determ-nn which nzning set and loca! se;oi-: is~ being cs-.d

"* Abort. Run. H-od*-. or S=~ and SP Ra?.Pn
"* Select Local Se-point C. #2. oyr #35.
"* SeleziTuninc P~rec:Set #I ore

Read When you do a Read. :be code in Table 7-:2 dcve..Jnes wh.:Ch ParaceCrs
are atIveC

*Local Serpo'n: Selection

*Turding Parzrn-t.-r Set Selection
*Serpoint Ram-,: Status

Table 7-12) I.D. Codc 2M5 Reads

Paramreter kiertly~n2 Format Range or Selection
L Description Code Code

Read '2SO 1 See Figure 7-2
Local Set

Swection and
SP Ramrp
Status

Comnn.jed on nex.: pcle
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Local Setpoint'PID Selection/Setpoint Ramp Status - UDC60OO,
Continued

Read, conttnuocf

Figuze 7.2' L.D. Code 250 Indica~ors

LM: Set Pcint 80 Soict~of

Lawl raoinJ2S* Ukeaft

Tun~ng So Select~or
LOmi Set POMn? 92 Suftan

7&nng Sat £2 Sswavian
LOW to, Point 01 fiACIIan

Sr. 25~1 .Imcticn
Lw@S~tPoaiM250Iftan

T 5t g An 5M.vown
LOW 6t Poid vw~wguu"cw

ISE7 POINUr RAMP INFORMATION (Nola 1)

ISP Remo. Erated n-- m~ pr-*,#ss 000 ON M1O 024 0*2 048

SP Rampp in Owssi HOW jon o cisl 02.j C34f 050

SP Rmnicng prom.s Rum~ 003 fvi oo 027, OU OSI

NOTE 1: Ths data is ir."~d M a Write Comman. RuyiHotd so! by COMumcaoflS or by It* Ruri-oid key.

Contnuied on next page
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Local Setpoint'PID Selection !Setpoint Ramp Status - UDC6000.

,Mrie A wit: Of c&kj-230 lets VDL chan'2t thet SF' rarnp s-aris as wen at ue kx'a
serpor.m:-unirc set se~ectior.efr:'Tb71.

Tab~e 7-3 I. D. Cox r 2 5 W ri "e

Parameter ide"ntiyin; Fornrv Rang. or Se'aclion
Descilption Codle Code

Wrae 253 OD 00 Atart SP Ra~rp

L031 0 Run S;: Rar-I

Sc Se'cnrn C.C3 - Stvr SP Ra'n:
and S;Ra'P CU~ - Change Ic Lo:a! ep.

005 a Change Io Loc-a'Se,.'i- vZ

j036 -Cnar.;e icPO Tun.!;se, g

00 Chan~e to PO~ TLI-..-; S

-Chanige toLo,-,al Se!:ýrr $1

* :ATTENTION To enable or disable the serpoint xamp. refer to Idemeifyin Code 1 5C



Configuration Parameters - UDC6000

Ovrvwew Listed on the next pages ae the id:n:fd%.L'nr cod-es for the nam-neie-, in the
various Se'up Gro-ps in the UDC 6000 Prrcess Conrllen T. "e tabie
below lists the Se.up Groups and their tab!e nurntbers in which I'hey ar
listed. Most of the parameters are configurable t-.rough the hos:*S. Some are
Read Only Aad a= irdica:ed as such and cannot be chanzed.

Setup Group Table Number

rTjNING 17-14

TUNING L2 7-5

SP RAMP 7-5

ADAPTIVE 7-17

ALGORTHW' 7-18

;ADVANCED MATH 7-19

OUTPUT ALGORITHM 7-20

INPUT 1 1 7-21

INPUT 2 7.22

INPUT 3 7-23

INPUT 4 17-24

INPUT 7 7-25

CONTROL AND CONTROL 2 7-26t OPTIONS 17-27

COMM UNICATIONS 1 7-28

ALARMS ,7.29

DISPLAY 7.30

Reading or y'4wlng Do a Read or Write (see "Read/Write Ope:.ions"), depending on you
requ.irements using the identifying code and format code listed in the tables.
The range or selection available for each range is listed in the tables.

Continued qn ratw oai
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/

Configuration Parameters - UDC6000, cormnuec

Tuning Table 7-14 lisms all the I.D. codes and ranges or selectons for the func•ion
parameters in the Setup Group "'TUNi•NG" (Loop 1).

Table 7-14 Se:tp Group: Tuning (Loop l)*

Parameter identying Fomnat Range or Selection
Oescmiptlon I Code Code

*Garin# orPB 1031 18 0.01 to 1000

Rate #1 '1002 '18 .00 to 1000

Reset #I C-03 18 0.02 to 50 00

Manual Rese .. 3 18 .100to .100

Gain#2orPB j004 18 o0.o to 1000

Rate #2 00 18e 0.00 to 10.00

Rese: #2 1005 1E 0.02 to 50 00

Cycle Time *1 1158 11 ¶1 to 120 seconds

Cycle Time #2 159 11 1 to 120 seconds

Lockout 132 11 0 a None
(keyboard only) 1 Calbration +

Cw,'0e, to =i• always Configuration
wmlkua•onru2 a Max Lockout

crea."e$ f xmfi s - Calibration or~y

ccgua Calibration

_Configuration View

PV1 Value gain 001" 48 -999. to 9999
scheduling I

PV2 Value gain 1 002" 48 1-9999 to 9999
scheduling _ _ _

PV3 Value gain 1003- 148 -9999 to9999scheulin-" _________ I
scheduling I _

PV4 Value gain 004- 48 -9999 to 9999SChe:julin;

PV5 Value gain 005" 148 -9999 to 9999
scheduling ,_.__

PV6 Value gain 00C;'" 48 -9999 to 9999
Ischeduling _

I PV7 Value gain 0C7". J 48 -9999 to 99S9
scheduling

Contzrasd or. nti page
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Configuration Parameters - UDC6000, Co inue

Tunln;, conitinued Table 7-14 Setup Group: Tuning Loop 1)*, continuedc

Parameter Identilying Format Range or Selection
Description Code Code

PV8 Value gain C08"" i 4S 9999 to 999a
scheuling t

Gain 1 value gain 0091" 48 ,0.1 to 999.9
scheculing

Gain 2 value gain 01C' 48 0.1 to 999.9
scheduling

Gain3 value gain Oil. 48 0.1 to 999.9
scheduling

Gain 4 value gain 0i2" 148 0.1 to 992.9
scheduling ___

Gain 5 value gain 0"3°° 148 10 1 to 999.9
scheduling I
Gain 6 vawe gain 014" 48 01 to 999.9
scWeduling

Gain 7 vaie gain '015 148 0.1 to 999.9
Isch~eodulng _ 4

Gain8valuegain 0161 48 0.1 to 999.o9
scheduling _

SLoop selcced by address in request message.
"=Extended Codes-Use Fonnat Code 48.

Coninued or next page
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Configuration Parameters - UDC6000, Corcinuec

O Tuning 2 Tabk- 7-15 lists al the I.D. codes and ranges or sele.rbor,; for the funt:ior:
parameters ir. thc Setup Group "TL'.ING 2."

Table 7-15 Setup Grouip: Tuning 2* C-oop 2)

Parameter Identifying Fommat Range or SelectIon
Description Code Cod@

Gain#3 C.P 1001 o8 i.o to icoo
Rate #3 002 18 .0.00 to 10.00

Reset 93 18 j 0.02 to 53.C3

Man 3 Reset 1013 !18 -100 to .100

Gain #4 or PS 004 18 0.1 to 1030

Rate #04 05 1 18 0.00 to 10.00

Reset #4 1006 18 f 0.02 to 50.00

Cycle Time t3 158 11i Ito 120 seconos

ICycle Time *4 159 11 1 to 120 s6corvJs.

PVI Value gain 001- 48 -9999 to 9999
schedulin; ,

, PV2 Value gain 002- 48 -9995 to 9999
scheduling 4 ,,, 9

PV3 Value gain 003"" 48 --9999 to 9999scnhe'Juling

PV4 Value gain 014°* " 48 -9".o• to 99951

scheduling

PV6 Value gain OOS** I 48 -9999 1o 9999
Scheduling I t
PV6 Value gain 006"" 48 -9999 to 9999
scheduling
PV7 Vaiue gain 007* i 48 -9999 to 9999
scheduling,

PV8 Value gain, 00s ;. 48 -9999 to 9999
,scheduling I i

Gain 1 value gai 009- 48 0.1 to 999 9
sch~eduling

=*Extended Code5---Use Forrmat Code 48.

Con ur.td on =e.-" pa-e
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Configuration Parameters - UDC6000, conued

Tuning 2, continued Table 7-15 Ser,; Group: Tuning 2" (Loop 2), continued

Parameter Identtlyng Foffa•. Range or Selection
Description Code Code

Gain-.2 vaue ga2;? 010" 148 X-' tc 9ý.-9
scheduling 0.t

Gain 3 valuegain 011" 48 0.1 to 999.9
[scheduling

Gain4 valuega.,n 012- 48 0. to 299.9
scheduling

Gain5 vaie gain 0131° 48 0.1 to 999.9
scheduling I

Gain 6vaue gain' 014"" 48 ! 01 to 999.9
lscheduling _

Gain 7,vaue gain C16-' 48 0.1 to 999.9
!scheduling _ _ _ __

Gain 8 value gain 016"" 48 0.1 to 999.9
scheduling

*I Loop selected by address in request mess2ge.
"*Extended Codes-Use Format Codc 48.

Conrinued on nex" pope

142 RS422,f4--,S om nnicationr Opt;:,n P-odu Manua!



Configuration Parameters - UDC6000, cor-ne

SP ramprate Table 7-;.6 lists all db- I.D. codes and rr.es or sele:dons fr. :he function

par'are:ers in se:up group "SP RA.M,/RATE. " Loop I or 2 sekcre d by
address in request message.

Ta':e 7-16 Setup Gro:jp" Serpoin: Rar-p/Rate

Parameter Identifying tForma Range or Selection
DescrIptlon Code Code

Setpoir Ram,) .150 11 - OFF
EnabieI 2 - SP Ramr enab;ed -

NOTE. Cannot be Loop I
enaed e Setpont.
Rate is enaB: ed 3 - SP R eab, Ie -

Locp 2
4 = SP Rarrp enabJe: -

both boD=s

Sinale SP Ramp 174 11 1 0 to 255 (mr:nutes' anplies
Time I to whichever loop has S=

,Ramp configured

tFnaRamp SP 026 1i PV Range in engineeriigVal'ue units

I Se:po°rt Rate 180 11 00OFFEnbl 1 a SP Rate enableo -
NOTE. Cannot be Loop I
enabled if Setpoint

Ramp is enarme. 2 a SP Rate enabled -
Loop 2

3 a SP Rate enabled -
,__ _ both loons

SP Rale Up Value 1057 1 j 0 to 99

SP Rate Down 058 118 0 to 9999
Value __ _ _ _

Co:rinw. d on new. poe
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Configuration Parameters - UDC6000, corJed

Adaptive Tune Table 7-17 lis:s all the I.D. cod& --; - or .- !e-ciori for the funcijon 0
par,,neters s:tup group "ADAfPi•, ,t C7J.N-. LJ..p ", or 2 is selec:ed by
address in reques; rrmessage.

Table 7-17 Setup Group: A~aptive Tune

Parameter Iderfttytng Format I Range or Selection
I Descriptlon I Code Code

Adaptive Tune 152 11 0 - Disanle•
Enable - Loop 1 7 a -P Tune

8 a SP + PVTune
_________3___________5_____ o 18uP.V,; .

Setpci-n Change 153 1i to 15%span

'Process Gain ,114 18 .L1 tc;5,q,
Adaptive Tune Errcr. 151 = None

(Read onlyNo
1 w Output less t.Man or

greater tnar. Output
Limits

2 = Output greater or less
than Heat'C:ji Limits

3 - Not appliabl

14 ,PV change w,
sufficient

5 a Process Identificat.on
taHed

6 a Calculated Reset
outside Reset Uimits

7 - Calculated Gain
outside Gain Limits

8 - Adaptive tune aborted
tne command

9 = @.Inpul 1 error detected

i 10 - Adaptive Tune illegald uring Ramp@

11 - Adaptive Tune
aborte hed exte2a'!

_Swftch detected.

Conr.rihed or nw page
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Configuration Parameters - UDC6000, Corrnjec

Alorlthr Table 7-18 lisr., aJ :he I.D. cod:s and rnges or sel:-ion.s for th.- Fun.:-.on
Parancters in strip group "ALGOR.HM.T " Loon, I or 2 is se::ed is ,he
recqes! message.

TabNe 7-18 Sere; Goup: Algor.:hr.

Parameter Description Identtfylng Format Range or Selection
Code Code

aLontate 192 11 LoopI Loop2
(corrversion/ se.-ond, U A 14A disaoved

ior Lo-: I adereEs I- 9x disqblec
:only) 2- 5x 3x

3= 3x 3Y

'Conro' Aigcrlthn 10 ON,'OFN t
•Se!e:tion ~aI-

I a PID-A

2 = P:D-B
tntc: ",..=.e *:)r Loc: 2 3 =- PD-A witr Manual

Rese:

4 -Three Positio -, Ste:= ,

,-Loo 2 Seie:tio, 168 11 0 a Loop 1 only
(Loop 2 address enly)

I oon 2 enabled

2= Loop I and2 are
cascded. Loco 2
Imnary - Loon I

; secondary.

!Output Overrie Hi or 136 11 !0= Disabled
SLo Select (on Loop 2[ 1 m Hi Select
I:address only - Loop 2 .2 Lo Select
Soutput in Auto)

coolnue•d at. ,ex" page.
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Configuration Parameters - UDC6000, Ccniniued

Algorithm, continued Table 7-18 Setu Group: Aigo"ithm. continued

Parameter Idenitying Foratr= Range or selection
Description Code Code.

Inpu! Algc.thm 1 131 0 None

3 a Wei;hted Averaget

8 = Feed forwardt

13 = ' Multiplier. D;vider-

ttl?,.r source sle:Eec 14 a ' Multiplier-
via I) '93, 194, 1 S-. 15 x Muitfiplier Dividertl

16 - Mtipl:iert

17- Summer 'with R.tit
and Bias)'t

18 - Irnpul H; Se!ecl (with
Ratio and Bias)t

19 ,, Input Lo Select (with
I Ratio and Sias)t

Input Algoritthm 2 137 1 0 None

3 - Weighted Average-

86 Feed lorwardt

13 -4 Multipler Dividert

t. ut source sete-tec 14 - 4 Muttiplier"
via ID 164, 165, 186.

15 = Multiplier Oivider-t

16 w Muitpliert -

17 - Summer (with Ratio
and Bias)t

18 - Input Hi Select, .wilh
Ratic and Bias)t

19 - Input Lo Select (with
_ _ _Ratio and Bias)T

ConstantK for Math 4S 1 0to20.
Algornthms _ •

CaitMH' 1054 I-999 to +S999 i-
I Engineenng Units

SLW -999 to +9999 in
-o c_ 5 + . Engineenng Units

Conan1ed or. n.= pane
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Configuration Parameters - UDC6000, cortnum

Algorithm. continued Tabl-. 71-. Setup Group: Aigoridhr-. con:inued

Parameter Idemlntlyn Formal Range or Selection
Descrt.o Code Code

Input A!igr,-hrr 1 1.3 0, h)• I
Inrfl,- A Selecvcn '1 2Ir"2
(usec wlh I,.3 S 2 - Input 3
mart calcuLations, 3 w Input 4

4 Ir-otr
5 OtV.r ALcrhrr

Input AI:orihrn 1 94 0 = ,;: 1
Inpu! 2. Sele:,n, 1 wira. 2
ýu.ed w-,h 1D 131 1 2 rlpu! 3
rr.3atr. calUWato?'.S! 3 Inru 4rnat, ca:u~aons' : I4 =Irwa 5

5- Oner Algorelim
Irr;4uI AI;•r-,rnm I 19S I 11 0 None

Input r Seleclion I 1 tnIrL I

(use! with ID 1137 21 nu

us w. D 3 !2InuMath calculations) ;; 3 - W 3

n4 - Input 4

; 6 Other At-zrihhm

InputA Seectio 1 -IW

[used with ID 137 1 h Input 3
Mant Ca Seleions) 3 a Input 4

41. Input 5

Input Aigonihm 2 ; 175 11 t0 - wo 1
Input B Selection ' 1 1 - Inpuft 2
(used: with ID 137I 12 - Input 3

maih calculations) •3 -I Wpu 4
4,w Input 5
5_ - DiOer AlgwOrhm

Input Xgonhm 2 188 11 1i0 - NoneInput C Se;eclion I a Inpt I

(used with 137 rnat• I 2 - IntO, 2

calcuatns) 13 - Input 3
2.4 - I-OuWu 4

!6 -Other Algorilhm

8-seg;ment 72E 11 i0 =Disa~e
Chara.-efl;e; I -irnv': 2

Ii2 -Loop I - Outw.u
3 - Loop 2 - Outu!

Com.:-mud on. ne• pr.;,e
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Configuration Parameters - UDC6000, Com.nje"

Algorttthn, continued Table 7-18 Se:up Group: Algorn&m. co-itnue•

Parameter Identitylng Formal Range or Selection

Description Code" Code

XO In•utto ;t 05 18 C 1ý 9=..C
8-se;rnen!
charactenzer

X1 Input 060 1'8 Oto 99.9.

X2 Inpu•! 05 j 8 0 1o 99.9S

I X3 Inp-.o 062 i8 Cto 99.99

X4 Inpul, 063 ,18 0 tc 9s.99

X5 In',ut 064 I 8 10to99.9e

X6 Input C 065 i 10 to 99.99

X7 input 066 j18 0 to 99.99

X8 Inpul 067 18 o te .9.99

YO Output from 065 s18 , to L9.92
8-segmentCraractenzer

,Y1Output 069,18 is 0199.99 w
Y3 Outp0t071 i1 0 to .99

Y4 Output 1072 s 18o09 -.g

YS Output [073 118 to gg.99
Y6 Output 1074 18 0 to 99.99

Y7 Output 075 Il 0to 99

YS Output 1076 AIs_1 _ 0 tO 99.99

Potynorrual 181 11 0 - Disable

2. Input 2
3 a Input 3
4- Input 4

__________________ _ 5- In'utS

Con"rR2ud on Cn:xP 2rav,
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Configuration Parameters - UDC6000, -omnje-

Algorithm, Continu.ed Tabit 7-:S Set u.p Gro3:,) A] r-..r conir~ued!

I Parameter I denflttV~n, Foffnat Range or Selection
Descripti~n Code Code

ICO - Po;Y'irrial Del 16 is.~t 9
Coefticient

C I - Coef1:cient 082 18s -g93 to 9.Sss

C2 - Coettcien* 083 18 -9 99E- to 9 999

CZ-Coe~fi~in, 05.. 18 =Z 993? r. C=

iC4 -Coe~ficier.1 j05 !is -9.993wI 9 9^--

CS - Coe"'ý:en! Oes lie -ge c 9.999
T o z e r 184 II a ut

2 - Iflu gn nrPu! A'gnrwmn 2

fTomaiizer Scale 175 11 0 a10:.

23 1 0 :1 . ,0 0
4 10's C.OCO
i5 10' -100.000

To~talzerReset Lock 176 11 0.a UntO&
(when lockied. I a Lock

M~tlizer cannot bereset fromj_____________
key?~oard) _____________________

iVle 1ver 103 11 0 to 10,1-1

NCTEE: A value ol 0- may
be written 1o reset the
totalizer A wrete o' any
other value is not

I aocep-ed.

STtaize., Iriegralion 17 7 01 lo.Secon:

Co.qwnL~,td orP hreZ page
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Configuration Parameters - UDC6000, co-.rec

Advanced man Table 7-19 lsts a:: :he I.D. codes and ranges a•d st--eec:ions for the farc::.0n
pa-wneters in setup po'ju. "'ADVANCED MATH." LQ•o 1 or 2 is se'ect-I
reques: message.

Table 7-!9 Setup Group: Advized Ma&

Parameter Identifylng Foniw Range or Selection
Dec1iption Code Code

Logic Gates 128"" 41  0 Dsabte
iasI ,1anable

Gale 1 Type 129 41 0 NolUsed
1 -OR
2 a NOR
3 3=AND
4 = NAND
6. XNOR

i7 - BLTA
8 -WBGTA

Gate 1 fr-ut A 13C" 41 0 w DwIa Inpu1I(tor gate6 types 1 • 1 .D igl~at Inp•d 2
through 61

S! j ;2 Dig la.: O-J1pur 1

4 - DOWa? Outut 3

S 4 Digtaoi3t4

I 7- Output trfof gate

8 a Outpu from gate 3

9 . Outpt1 rom gate 4

10 -Outputitrom gateS5
,I ~ ~ I a! Fired• on- Mways "1'

] ] !12 ,,Fixed off - ah%,ays ""

i 13 -Manual!Auto mode

143.boeav~emole SP
t ; j15 - Disable/Enable

Adaptive Tune

16 ManuaVAuto Mon.
; _ _(Loop 2 only)

""Extrend Code-Use Fon-ja: Code 4 1.
Corrimmed on ner page



Configuration Parameters - UDC60009 r

Acteanced matt,, Tzb!c7-19SpGr.:Aaci t..ovui
conm$nued ______________________

Parameter Idertitfy Tr; Fomnx Rainec .or~ :
Desvi-tior, Code Code

Gale 1 In'-t A A 1 7 cc&';er'o,, G=
!r ate ly::et i~c 2 c)

cý,-.*ifuec
A T'v.;e ljle : L

Gatv I 132- 0 0 r~
(1.r ga:f t,.:-2

2 - lrnr, 2

3 ln;Lur 4

i4 Irvit 5

-7 7 Con!;:an: K

6 - Lor. 2 !-V 'Loop 2

9 -Lo= 2 S-P(Loop 2
I ~address oflty)

Gate IIpW.A. K 07- 46 9901099

j at,0oel jz Sirea)1

gate types I

(for gate type 7 j1 In'pLr 2

3 - Ir'pur 4
4 - Input 5

5 -Loop IPV

13 aLoop 2PV(LOOP 2
address ony,<

adlr('ss onfly;

"Ex~ended Code-Use Fo~rm! Code 41.
"Extndte Cod-cs.-Use Fcrinit Code 48. ~ ~

Co iueo e - .



Configuration Parameters - UDC6000,

Advanced matt. Table 7-19 Setup Group: Advanced Mlat. c, nnued
continu__

Parameter idrrtffylng Forme Range or Selectlon
Desilptlon Code Code

Gate . Outout 134-* 41 0 a Dige.al Oxpu- I

1 a Dg.a! Oujtlut 2

2 a Dig~taf Ouwput 3

:3 . Dignal OUtDU4

14 Any Gate

5 • Manuat'Auto Mode

1 6 Lo:aL'Remote SP

7 = DisaIe-Enable Adaztrwe

6a ManuaV/Auto Mode
(Loop 2 address onlyl

9 - Local/Remote SF ILoop
2 address only)

10 - Disabhlm.Enabe
Adaplive Tune 'Loop 2
adiress only) I

Gate 2 Type !35j 0 141 Same as 129

Gate 2 Input A (tor 136" .41 Same as 130
gate types I
thirough 6) 1__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Gate 2 Input A (for 137"" 41 j Same as 131
gate type 7 or 8) _

Gate 2 Input A OK" 018"" 48 6- 99-.0 to 9999
Value (appears
only If seleclion 7 -
Constant K is made
at ID code 137)

Gate 2 input B (for 138"" 41 Same as 130
gate types I
through 6) i

Gate 2 Input B (for 1386" 4 1 jSame as 133
gae type 7 or8) 8-

Gate 2 Output 140* 41 I.Same as 134

Gate 3 Type 141.0 41 t rL as 1s29

"*Extended Code-Use Format Code 41.

00"Ex tended C odes- U se Form at C ode 48. CO ., nd r' i x Par f

1 S2 RS42VJ4-5 Cormmun,:a:,ons Opti:n Pro-.'•. Manua: ; 2 92



Configuration Parameters - UDC6000, coweo

. Advanced math, Table 7-19 See.p Group: Advanced Math. contLnued
continuecl

Pafamneter idenltyIng Fortna Range or Selection
D.escrption Code j Code I

Gate 3 int•J A (for 142" '41 Same as 4-3
!gate types 1
tnrough 6) 1

Gale 3 Inpu Aflor 143- :41 Same as 131
gate type 7 or 6)

Gate 3 Input A K o1'-- ,w -. 0 to fq. .:.
*Value (appears
only i0 selezior, 7-,
Ccnstanm K is rr.a~e I
at 1D code 143T

Gate 3 Input B 144'" 41 1 Sarne as 130I(tor gate types I
thtougn 6) ___________

Gate3lInputB 8 15141 Sane as 133

GateAType 14* 141 JSar as129

Gate4 Type A (for 148" 41 Same as 13010Me type' I
Mrougn 6)
Ga0e 4 W A 149g" 41 :riom as 131

(or gal

Gate 4 kIg A K I 020"" 48 -999.0 to 99P9
Value (appears
only if selection 7-
Constant K is made
at 1D code 149)

Gate 4 1M B 15o"" 41 Same as 130
(tor gae types
tilroughl 6) 1 ,

Gate 4 kItB 151" 41j Same as 133
(,or gate type 7I
or 8) ...

Gate 4 Ou.put 1521 41 ISame ase 13A

Gate 5 Type 153i i 41j Sarme as 129

**Extended Code-Use Format Code 41.
***Extended Codes--Use Format Cod: 48.

12!92 RS422/485 Cow"runizatins OzVton Prcdfucl Manual IS3



Configuration Parameters - UDC6000, co.

Advanced math, Table 7-19 Setup Group: Advarced Math. continued 0
continued

Pammeter Wdetifyong Formal Range or Selection
De,,rlplon Code Code

Gate5 Input A (for 154"" 411 Same as 130
gate types I
through 6)

Gate5 Inpur AIto! 155" .41 i Same as 131
gate type 7 or 8__ _ _

GateS Irt•'jA"K- C2"'* 42 -999.0 to 9999
Value (appears
only If selection 7 -

Constant K is made
at ID code 151)

Gate 5 Input B (for 156* 41 Same as 130
gate types 1
through 6) __1
Gate 5 Input Bfor I?57" 41 jSame as 133

gate type 7 ore)

Gate 5 Output 158"' 41 jSame as 134

"-Extended Code-Usc Fo-mat Code 4 1.
"='Extended Codes-Use Fornat Code 48.

Confinued on nex pagie
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Configuration Parameters - UDC6000, connued

. Output Algorithm Table 7-20 lists 01 the I.D. codes and ranges or selectons for the functcion.
parameers in setup group "OLTPUT ALGORI'rM." Loop I or ' is
selected i. the request message.

Table 7-20 Sermp Group: Ou.put Algoithr=

Parameter Identifying Fom Range or SelectionDownptlon code Code

Ouito: Algonthmrn 160 11 10 None (ioop 1)-
Disablec ILcop 2;

2 a Time Simplex

3 a Time Duplex (Locp I
I I only)
J .4 a Current'~ a:Current Dup:lex
S6 -Time/Curren,

! 7 -Currentlrime

Digital Outpul 136 11 0 - Out 3 de-energfzed
State at 0% Oujtl•J! Out 4 de-energized
(on LoopI
Wir=e ss only) I - Out 3 energized

Out 4 de..energ*,zed

2 a Out 3 de-energaed
Out 4 energized

3 -W 3 energized
Out 4 energizedl

Connnued on new page
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Configuration Parameters - UDC60000 Corvnuec

Input I Table 7-21 L1s:s el the I.D. code: and ranges o,- selections for th.- functi~n 0
pararn-vers in se-tup, grou~p 'INPLT 1."

Table 7-21 Setup Giroup: Inp~u* (Loop I Address only)

Parameter Identifying Format Range or Selection
Description Cod~e Code

1lnpu, Type 168 11 '020 FF
27 - Linear

NOTE. ff 0 is receive.d as a
wrt~o, the vipu: is disat~Ioc and
me t'ansmivea. saeet:Ci -t -s
Whenever 27 is roceived a% a
write, if the ir.pul was previous
disabled, the tralsrnI~e,
soelector :s so* tc f~inea witi- a
range ondetertninate: however.

In~put 1Transm.iter i169 Ili Oa.8T/C
Chiaracterization I wJ T/C

2 = J T/C
3 - K T/C

14 wNiNiMoTiC
5wRT/C .

t8:STIC

8SwWT/C
I1I- Nlcrosil-Nisil T/C
12 u 100 Pt RTD
19 wLinear
20 -Sq. oot
27 =l100Pt RTD Low
28 -200 PIRTD
29 =500 P1RTD

Input 1 High Range; 029 18 -999. to 9999. Engineening
1Value jUnits

Input I Low Range 030 18 -999 to 9999. Engineerin;
Value Units

I npi. 1lRatio 1106 18e -20.00 to 20.00

Inpu:. 1 Sias 107 18-999 to 9999. Engineering
___________ IUnits

*Input 1 Fifter (042 1s 0 to 120 seconds

C~ornfnued or nex page
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Configuration Parameters- UDC6000, contnued

Input 2 Table 7-22 lis:s a;: the I.D. codes and ranges or selecions for the furn:tiol
parameters in setup group "INPUT 2."

Table 7-22 Serip GrouF: Inpu: 2 (Loop I Address or*y)

Parameter kIdeMttytflC Fow I Range or Selection
Decipton Coda Code

i:nput 2 Type 170 0 - LieOFF
27a Linear

NOTE. 9f 0 is ree:V= 2s a3
wrife. r.e'r=. is d~sa.-zI*. an--
hIe Vnsmtta, se:eca1o1 is 1os5.
W.snever 27 is receve as a
write. I the input was prieious
dsabieod. the fransirriy S
seajr is set to l-eaf *itt a
range indeterminate: howove%

Inpu'. 2 Transmitter 1171 11 0 - B TIC

Characterizat;on F -ET/C
2 aJT/C

S'~3 ,, KT/C
O • 4 - NWiN'lo T/C

5aR TIC
S-ST/C
7a TT/C
8 a WT/C

11 =- NWrOSff-Nisi! T/C
12 - 100 Pt RTD
19- Linear
&V a, Sq. Rloot

V7 a 100 Mh RTa Low
~ 2 - M Pt R'ro

Inpu 2 High Range 03S Il8 --.999. to 9999. Engineering
Value lUnits

Inpu 2 Lw Rage 0S1I -999 to 990-9. nierg
Value .. ...._ _ _ .. . .. _ Units
PL' 2 Ratio 037 's18 -20.00 to 20.0

input 2 S~ias 1038 Ila {-999 to 9999 Engineering

Units
InpLA 2 F~ifter 1043 118 -io10 eods

Cortinzwd or n=e pcge

*2!92 R3R422/485 Corn ,.ni-a.ions Optior Prouct Manual 15"7



Configuration Parameters - UDC5000, Co:n ej,

Input 3 Table 7-23 lists all the I.D. codes and ranges or seicCions for the function 0
pzrameters in setup group "ENPUT 3."

Table 7-23 Serup Group: Input 3 (Loop I Address only)

Parameter Identtifying PForm=i Range or Selection
Description Code Code

Iput 3 Type 185 11 0 =-OFF
27 a Unea"
NOTE: If 0 zs rece;ved as a
write. Ina rip; dzab'ec and
the transmitter seeicor. is I:s! .
Wheneve" 27 is receivec as a
write, f the tnm* was p'ev:aus
disabled. the trans'triier
seiectin is set to mane= wn:' a

itrange indeterminate: however,
H 'Me input was orevousiy
enabled, t.e transmer type is
unchanged.

input 3 Transm:ter 187 11 0 -BT TiC
Characterization 1 a E T/C

2 , J T/C
3 a KT/C

4, NiNiMo T/C
5, R T/C

6 m S T/C
7 -TT/C

7 T TICm W WT/C

11 a Nicrosil-Nisii TIC
12 - 100 Pt RTD
19 a Linear

20 w Sq. Rool127 - 100 Pt RTD Low
28 a 200 Pt RTD
29 - 500 Pt RTD

Input 3 High Range 1 18 -999., to 9999. engineering
Value units

Input 3 Low Range 109 118 -999 to 9999. engineering
Value Iunits
Input 3 Ratio li l 1e -20.00 to 20.00

Input 3 Bias 111 is -999 to .0999. engineering
units

Inpul 3 Filer 112 18 0 to 120 seconds

Conziued on 11W page
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Configuration Parameters- UDC6000, comrnued

Input 4 Table 7-24 lists all the I.D. cod-es and ranges or sele.-ior.s for the fu,-ct:on
pa.-rzeters in setup group "DiPLT 4."

Table 7-24 Serup Group: Inpu: .4 (Loop I Add-ess only)

Parameter Identlfylng Range or Sele.lon
De.rtption Code Codera

Input 4 Type 202 01 a.OFF ,, I i27" wLnear

SNOTE: If 0's received a a
wmle. the inr•l :s d$sab-e. arc
the "ansmrnnr solection m I=l: ' I Whe.'wor 27 is roce iva as

wrtt. if the IINpi* was oravioi
disabled. the transmir
seactron is so! Ic lines, w.il a
range mndsei'rinate: h"over.
if the 0"ut was irwvrjusi
enabled, trio transmmwiy-.0 Isrt ' unchanged.

Input 4 Transmitter 1203 I'll 0-ST/C
Charalerization I n Ed.T/C

12 .1JT/C

'.3 a-KT/C
Inut4 i NiNiMo 99.5 -R T/C

6 a.S T/C
7 -uTT/C

, 11 a, NicVSif-Nisil T/C11 112:- 100 Pt RTD

S819 - Linear
2 - Sq. Root
27 a 100 P1 RTD Low
28 a 200 Pt RTD
29 - 500 Pt RTD

Input 4 High Raage 087 18 -999. to 9999. engineenngValue Units

InpuA 4 Low Range 088 1B, -."9 to 9.099. efngineenng
Value un"-
InpXt 4 Ratio 089 Ila8 -20.0• to 20.00

Inp't 4 Sias 090 Is -999 to 9-99S. engineernng
unt

Inpul 4 Filter 091 18 0to 120 seconds

Condaued oo nor page
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Configuration Parameters- UDC6000o, co-nuec

Input 5 Table 7-25 lists a," th- I.D. codes and ranges or seiectons for the function
,--in sr*'-.'\ou- "PtUr 5.'*

Table 7-25 Setup Group: Input 5 (Loop I AdL-ess only)

Parameter I dentifying Forms I Range or Selection
Description Code Code

:npu! 5Type 20- 4ii 0 OFF
I I =E T,/C,

2= JT/C
3 -K T:'C

4 = NiNiMo T!C
5 - R5T/C
6 = S TiC

'7 =TT/C
* 8.WT1C

9 - BT/C
11 a Nicrosil Nisil TIC
12 a 100 Pt RTD
14 200 Pt RTD

15 500 Pt RTD
19 - Radiamatic
22.a 4-20 mA

23 - 0-10 mV
24 a 10-50 mV
25a1 to 5 volts

'26 - 0 to 10 volts
36 - 100 Pt RTD Low
37 - Pulse (only when pulse

Input board is installed)

Input 5 Type (when 207 1 0 Disabled
pulse input is 1- Frequency Input
installed - i.e. 37 2 = Pulse Inputabove)

Continued or. mez pagr
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Configuration Parameters UDC6000, Conez

Input 5, continued
Table 7-25 Serp Grot:p: Input 5 (Loop I Address only), co-ntiued

Parameter Identtytng ForeTn Range or Selection
Description Code Code

In,.X5Transmmer 235 I1 0. BT/C
Characterization 1 • E T1/C

j2aJT/C

3 6 STIC5 w RT/C

6 WT/C
11 a Nicrosil-Nisil T,'C
12 a 103 Pt RTD

19 c Linear

20 - So. Root
27 - 100 Pt RTD Low
28- 200 Pt RTD
29 = 500 Pt RT,

_ Input 5 Hipg Range 092 18 -999. to 999g. engineerin;
Value units
1ne 5 Low Range 093 is -M to 9999. err.1-ne~enng

Value units

N09 5 Ratio 094 is -20.00 to 20.00

Input 5 Bias 095 Is -M99 to 9999. engineering
units

nput 5 Filter 096 li t10 to 120 seconds

Input 5 Bumou- 1206 Ill 0 NoneI~ a Upscale
2 = Downscle

Inp• s Emi•sv"y 097 118 0.01to 1.00

Condnued or. ne. page
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Configuration Parameters - UDC6000, Coftred

Control and Control2 Table 7.26 lists a!! the I.D. codes ad anges or selections for th! func'ion
prompts in setup group "CONI'ROL OR CONTROL 2." Loop or 2
address selected in recquest message.

Table 7-26 Setup Group: Control and Control 2

Parameter IdentIfying Formal Range or Selection
Desciption Cocle Code

PV Source '196 11 0 a Input i
1 a InDpu 2
2 3 Input 3;3 - Inpu'. 4

4 a Input S
5 a Inpul Algorehm 1
6 - Input Atg~r.lhm, 2

Tuning Parameler 172 vi0 a One set only
Selection .ecnI = 2 sets keyboard

selected

2 a 2 sets with PV auto.,ali
switchover

'3 2 sets with setpo'n
automatic swfltnover

4 Gain scheduling

SAutomatic 056 18 Within the PV Range in
Switchover Value engineering units
(used with 172
selection 2 or 3)

Local Setpoini 173 I11 0 - One Local Setpoint
Source j I a Two Local Setpoints

13,= Three Local Setpotnis

Continued on n= page
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Configuration Parameters - UDC6000, correz

. Control and Contmro 2
continued Table 7-26 Setup Group: Control and Contol 2. continued

Parameter Identitying Fom iZ Range or Sewec.lon
Deserttion Code Code

Seipoirn Source ' 97 1 1 0 w Local Se~i:~o or~ly

I a Remote Se•poin! via

2 . Rermote se-!Po;-r via
Input 3

3 a Remote Sevpoint via
Input 4

4 - Remote Sevpoir via
Inpu. 5

5 = RSP using I-pit
Algorithm 1

AuoBa- RSP usin; Input
Algorih 2

Auto-Bias (LSP to 196 111 0 m Disabled (bump)
RSP) 1 -Enabled bumrnptess)

Setpomnt Tracking 138 1. 0 NO1-mYES

Control Setpoint ;007 18 0 to 100l 6 of PV
High Limit (ogineerlng units)

Control Setpoint 008 18 0 to 100 ofPV
Low LM (engineer; units)
Control Output 135 11 0 Direct Action Alarm
Direction/Alarm Output energized
Outpus 1 Diece Action Alarm

Output de-energized

2 a Reverse Action AlarmOutput energized

3 a Reverse Action Alarm
Output de-energizec€

I _HighO__put__ _ _014 _lie _ -. to 105% of output

Lw Output Lime, 1015 18 I-s to 105% of o.utpus
High Reset tirM 1016 18 -- to 105%of ou*.It

Connr.ued on new page
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Configuration Parameters - UDC6000, corued

Control and Contmm 2, 0
contlnued Table- 726 Se:up G,"oLp: Con'ol a~d Con-o, 2. coninued

Parameter Identifying FonmW Ran;ge or Selecdion I
Despctloon Code Code

Low Rese: Limit 017 18 1-5 to 105% o! OL;:DJt i

I Ou:pu. Rate 182 11 0 = Disable
1 Enable

Outp2! Rate Valse 044 :18 '0 to 9999%9iminute

Up

Outo: Rate Value 046 i18 0 to 9999%.m;nute i!DownJ

Controller Drooof C20 18 -5 to 105% of ou:t;-
Value

I Output Dea=dand 018 18 -5 to +2S.00%

I Output Hysteresis 1 019 18 0 to 5.0%
(Loop 1 address
only) J
Failsaie Mode * 199 11 0- LatcrungJ__ __ _ I mNon lam-hing

Failsafe Output 040 i 0 to 100%Levelj

Prfoprtional Band 148 11 0-Gain
Units (Loop 1 1 o Proportional band
address only)
applies 10 Loop I
and 2

Reset Units (Loop 149 11 0 a Minutes
I address only; 1 , RPM
applies to Loop I
ard 2 j

Continued on nwx: Page
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Configuration Parameters - UDC6000, cor.nued

. Options Table 7-27 lists all the T.D. codes and ranges or selections for the funcrin
paa--mezers in setup group "OTIONS." Loop I or 2 is selected ir Lh

request message.

Table 7-27 Serup Groups: Op.ions

Parameter Wentlfyln; Fo"m"2 Range or Selection
Desmlption CodeCo

,2nd Curren1 1134 11 -0 -None
Output 1-Inptr 1

I2 Inou1t2
3.' PV - Loop 14 -Deviation - Loop I '

5 ,,Ou-put - Loop 1
6 -Setpoint - Loo; 1

7 IrW ~38- PV-Loop 2
9 Deviation - Loop 2
10 -Ouput - Loop 2
11 Setpoint - Loop 2
12 inpuA
13 I-rnputS

Low Scagng 049 !is•8 Within the range of the
Factor (Loop I seected variable in L.D 134
address only)

High SCaling 050O WitNW the range of the
Fadory (Loop I selectdvarable in I.D. 134
address ,only).,

Continsd on nezi pate
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Configuration Parameters - UDC6000, Coninued

Options, continued Table. 7-27 Setup Groups: Opfior.s. connud 0
Parameter identiflyng For I Range or Selection

Description Code Code

Digia' Input#1 1 S"S 0 None
'-oop aadress 1 Th Manial
cniyI'• Mna

2 =To Loc.a! Setpoini go

13 To Loca: Setcin" 2

4 - To Direc Aion

5 a To Hol Ram;r
6 a To PID Se2

7 - PV - Inpul 2

8 a PV a Wail 3

9 a To Run Ramp

10 a To Local Se'po•n: 93

11' PV , Inpul 4

*I'd - PV. input 5
13, aTo ManuaVt Failsate

Output

14 Outpu Itra•k,•Input 4
S15- = •W 2 tra-k Mu! 4

16- Output 2 overrides
I Output I

17i - Pulse Down

f18: Out 3On
' I19 a Out 4 On

20 . Inhibli Reset

21 - To RSP

22 - Display - Loop 2

For 0 trough 255 loop
selected by address in
requesi message. For di;ita!
input combinations see
Figure 7.3 below.

Corinnmed or. .w paze
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Configuration Parameters - UDC6000, carrwed

. Options, continued TabI 7-27 Setup Groups: O.'ions. cor.:inued

Parameter Identifying Forma Range or Selection
Desflption Code Code

Digita; Inpu: #2 156 11 0 - None
(LoOm I acc-ess 1 ,0 Manual
only; 1 t Mna

2 - To Local Setzomn! #1

3 , Tc Local Semrotnt #2

4 - To Direc Action

5 , To Hol Ram

l To PID Se! #2
* I

7- PV- nput2

8 - PV a Input 3

9 -To Run Ranp

10 v To Local Setpoirt #3

11 - PV s Input 4

,12 a PVa Inzaut 5
13 - To ManuaL, Failsafe

Output

14 - Output I tracks Ir-,,ut 4

S15- Output 2 tracks I.t 4

16 - Output 2 overrides
Output I

1t - Pulse Down

18- Out 3 on

19 - Oul 4 On

20 a Inhibit Reset

,21 To RSP

k22m Dis:ay - Loop 2

* Digital Input 2 ccnbinations
are the same as Dival
Input 1. Fivure 7-3.

Con2,i.Cr.ei on r= pope
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Configuration Parameters.- UDCGOOO, conne

Options, continued0
Figure 7-3 Digitzl Input Combirnabons

Fo- ctgrnal in~x comb:naiatns and acdresses cowBve"
decimal to binary in read. bma-y to decima lta writo

_________ Ito 255
Cor, ver! downs!a to bina~v
a. 01nary to oO6:,ma do.

126.4 St 16 a 4 2 1

[ - Ad'os~to 31
In~put conr!na~otns
001 a + wPID2
010.4 a o rec!
011 -e to SP2
100 . disaolo adaptive
101 - tc SPI
110 a.wRun

EXAMPLE:
01111 100=124

*tc, SP2 at actcrmss 26

CofnudonnrpareS
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Configuration Parameters - UDC6000, co=.,-e

Communications Table 7-28 lists all the I.D. codes and ranges or seiecdons fo. the fur.z:ion

parameters in semup p'oup "COM." Loop I or 2 is sele:ted in &.e req'jes:
message.

Table 7-28 Setup Gro.:): Co-,unIcao~ns

Parameter Idfentltying Fomnm: Range or Selection
Desciption J Code Code

Shec Time ('cop I 1A 1 0l No Shed
add•ress only) ads, 1 - 255 sarnre periocs

S!,ed Mcde and 1E 2 0 - Lat Mode and Last
Ourpit Lozo . Ou:put
address only) 1
Sele:tions apply to I . Manual Voce, Last

eithe; loop Outoul
2 - Manual Mode, Failsafe

Output

3 = Automatiz Mode

Shed Setpoint 163 1 1 0 . To Last Local Setpoint
Recall (Loop I used
address only)
Select.ions apply to! 1 a Las' Setpoint prior to

either loop { 1 Shed n

Communication 161 - Percent
Ovemde Units I a
(Loop I address I
only) applies to
Loop I and 2 ..... .

Computer Setpoinl: 021 18 -20.00 to 20.00
Ratio I

Computer Setpoinl' 022 is -l9 to 9999.'
,Bias

Conrinued Vo- per p•re
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Configuration Parameters - UDC6000, Cornued

A12311% Tables 7-29 lists all the I.D. codes and ranges or selections for :he functon
paranmers in setup group "ALAR.MS."

Table 7-29 Sertp Group: Alarnms (Loop I Address only)

Parameter I Identifying Formr Range or Selection
Descrption Code Code

Alarm I Se~po;nt . i Cog i8 Within the range of selected
Value . parameter or PV span for

I deviation alarm

A~arm I Setpoin, 2 I 1 18 is Within the ranre of selected
Value parameter or PV span tor

i'deviationi alarm

A arm 2 Seipaint 1 CI1 :1 Within the range of selecteti
Value parameter or PV span for

[deviation alarm

Alarm 2 Se.point 2 01 2 i8 Within the range of sele.ted
Value parameter or PV span forj____ deviation alarm

Asar'n I Setpoint 1 140 11 0 a None
T ype 1 1* Int I

2 - Input 2
3 a PV -LoopI
4a Deviation - Loop IS~5 - Output - LOOP 1
6 n Alarm on Shed
9 - Input 3
10 . PV - Loop 2
11 a Deviation - Loop 2

12 - Output, - Loop 2
13 a Input 4

,_14, wInput 5
'Alarm I Setpoln1 2 142 11 tSame as 140
TypeI ___

Alarm2 Setpoirn 1 144 11 Sameas,140
Type ,______

Alarm 2 Setpoin 2 1146 111 ISame as 140Type,

Alarm I Setpoint 1 141 11 0 -Low Alarm
EventI 1 1 -l High Alarm

Alarm ISetpomi2 1143 1 "0 -LowAlarm
Event III 1 High Alarm

Alarm 2 SetponV1 145 111 0- LOW Aja.'m
Evenl "1[ - High Alarm

Condmwsd on n=e page
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Configuration Parameters - UDC6000, continued

. Alarms, continued Table 7-29 Setup Group: Alzrns (Loop I Add.nss only), continued

Parameter Idenfffying Fomtm Range or Selection
Description Code Code

Alarm 2 Setoint 2 !147 11 0 a Low Aarrn
Event I 1 Hign Alarrr

'Alarn HySieesis 041 is 00 to 5.0%/ 01 Oultpo ori i span

Alarm '.atcrn; lo" j 203 1 11 0 a Non Latchin;
i Loop 1 1 a Latching

.Alarm Lathilng for 2C1 ll 0 = Non Latching
iLo-,p 2 1 s Lacthing

Dispay Table 7-30 lists all the :.D. codes and ranges or selections for the funcrior.
paametrs ir setup group "DISPLAY." Loop I or 2 is selected by address
in the request tmessage.

Table 7-30 Setup Group: Display

Parameter Identffying Fomim Range or Seection
Description Code Code

Temperature Units 129 11 its
and Decdna: Pi•nt Rice

Place
0. T 0I- a C 0

3a 4F 1
4. 4F 2
5- 'C 2
Go 'F 3

I?. 4C 3
IS& None C
3 .1, None 1

11. -None 3

SPower Frequency 166 11 0 - 60 Herz
(Loop 1 address 1 -50 Her-z
only) u ___________ _______________

12'92 RS422.'485 Cormnnu',ca!er.ns Optisn Protlucl, Marrual * 17



Section 8- Operating the Controller with
Communications OptionOperation 0

Introduction Dimng commurications the controller can operate •n various modes and :he
operator can assume manual contro: of the ourpu:. There are various
indications of these actions.

Monitor mode During "Mor.itor Mode" the UDC will contnol normally with opemrator
access allowed at the keyboard. See the L'dividual Product Manual.

Slave mode Dutring "Slave" operation:

"* Config-raion dams may not be changed xia the fron: keybozrd.

"• MAN annunciator is OFF.
"* The controller will use override data provided at the computer.

Emergency manurl Dunng "Slave" operation the operator can assume manual control of ••e
output (Emergency Manual). The procedurr in Table 8-1 tells you how to
s= and stop emergency manuaL

Table 8-1 Emergency Manual Procedure

Operation Action

Stan Emergency Manual P* ress IMANWAUTO].
. MAN annunciaor comes ON.

I • Press [A) or [M to position the
_output manually.

End Emergency Manual i Press [MAN/AUTO] key. this
second press ends the Emergency
Marrnal operation. The controller
revere to "Slave mode, Manual
output.

. MAN annunciator goes OFF.

Overrding s,•mIont or When setpoint or PV are overtiden, te firs: digit in the upper display = C.
PV IndIcation

:72 RS422/485 Comnmviai.ovipns O,,tior P!oo Manua'2



Section 9- ASCII Conversion Table

. Overview

Overview Table 9-1 :sts all the Hex zrd DecimaJ designations for all the ASCII
Character Codes.

Table 9-2 is a Hex. De:imaI. and B~nazy conve-sio. :able.

Tab:e 9-I ASC!I Characm: Codes

ContoI Figums Uppermse Lomemase I
ASCII HEX DEC ASCII HEX DEC ASCII HEX DEC ASCII HEX' DEC

N (CTL@) 00 0 spa:e! 20 32 4@I0 64 ' j6C 96
SOH (CRLA) 01 121 33 A 41 65 a 61 97
STX I(CL) 02 2 , 22 34 B 42 66 b 62:98
ETX (CTLC) 03 3 23 35 4C 463 69-

EOT (CT LD 01 O A 4 $ 24 36 D 44 68 d 64 IOC
ENOý (CTL E)' 05 5 % 25 37 E 45 69 e f65 10-1
ACK (C- F;: 06 6 & 26 38 F 46 70 f ,66 12

•BE. (C-;,. G) 07 7 27 39 G 47 71 g _67 I13

es (-W1 LH, 1 08 8 28 40 H 4872 h 68 104
T (ZC• I o09 9 1 29 411 49 73 i 69 105o

LF (CT, OA 10 2A '42 ' 4A 74 j 6A 106V' (CTLK)0e 1 0 B I 2 i43 4 4B 7S k 68 107

FF (CTLL) I OC 12 . 2C 44 L 4C 76 I I 6C 108CR (CTLM) OD 13 I 20 45 m 4AD 77 m 6D0 109
so (CTL N) 0 E 14 t 2E1 46 N 4Ei 78 n 6 E, i10SI (CTLO) OF 15 1 2F 47 0. 4F 79 0 6F 111

DLE (CTL P) 10 16 0 30 48 P 50 80 p 70 112
DCI (CTLO): 11 17 1 31 49 0 51 81 Q 71 113
DC2 (CTL.R) 12 18 2 32 s0 R 52 82 r 72 114
DC3 (CTLS) 13 19 3 33 51 S 53 83 s 73 115
OC4  (CTL T) 14 20 4 34 52 T 54 84 t 174 116

1 NAK (CTLU) I5 21 5 35 53 U 55 85 u 75 117
,SYN (CTLV) 16 22 6 36 54 V 56 86 v 76 118
ETB (CTLWj 17 23 7 37 SS W 57 87 w 77 119

CAN (CTLX) 18 24 8 38 56 X 58 88 x 78 120
EM (CTLY) '19 25 9 39 57 Y 59 89 y 79 121
SUB (CTL Z) 1A 26 : 3A 58 Z SA 90 z 7A 122
ESC (CTL 1) 18 27 • 3B 59 [ SB 91 ( 76 123

FS (CTL\) . C 28; 3C 60 \ SC 92 7C 124
GS (CTL]) 1 D 291- 3D 61 5D 93 ) 7D 125
RS (CTL A) 1E 30 3E 62 A SE 94 7-- 126
US (CTL.) 1F 31 ? 3F 63 5F 95 DELi 1 127

Corn.fird on me pare
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Overview, Czntinued

Overview, Coftinued

Table 9-2 Hexdecir.=1 to Binanv

HEX DEC SI~A1 I HEX DEC BINARY HEX DEC BSINARY _HEX DECIO BINARY,

G 9 01 3 0o 0000 0100 8 1000 C 2 11 C:
001 5 10? A to i00o D 13 "101
I 

II001 7 01 iP B .1 1 011 15 "1,,

. 74 PS42a'485 %".rn?"Iur'::atc:ns O)Dtion Pr-,o!Lc K.,Mnr.'a, 2 S



Section 10 - Cable Specifications

O Introduction

Introduction Table 10-1 lists th.- cable spe,,1fica-ions for 2000 fee: or 5000 fee: cabled
used for wLzir.g the cornmunications link.

Table 10-1 Cable Spe.flcaTion.s

2000 Foot Cable 5000 Foot Cable

Cable Type Two-conductor stranded (twin I Two-ccnductor srarnied ,twin
axia!). 100%,. shield. 120 ohms, axial;. 10-,, shield. 150 01ms.
925 AW3. polyetlqylene insulated. S2•2 AWG. datalere insulale:, with
Swr.' alum•n:.m-mylar shield, drain alumhnum-mylar shield. drain wire,
wire, and vinyl jacket a&Z vinyl or teflon Jacket.

Commercial Ecurvae.nt Belden Co.-orat:cn type S271 Be.cen Corporavion type 9182

"Twinax Twmax
OR

Belden Corporatio., type 89128
Twinax

Electrical Carleitimcta

Crazte-stic Impedance 124 ohms [150 ohms

Resistance:
Center Conductors 104'3 ohms per kilometer 49.2 onms per kilcmeter
Shield 39.4 ohms per kijometer 15 ohms per kilometer

Capacuance 40 plcotarads per meter '28. plcotarads per meterf tAttenuation id I M•-- 2 db Pe 100 meters &I I M' .H- .90 d per 100 me.ters
at 10 MHz - 5.6 db per 100 meters Iat 10 MHz - 4.L db per 100 meters.

, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Center Condictor Insulation Polyethylene Datalenee

Jack Composition Vinyl (PVC) I Vinyl (PVC) (Belden 9182) orS...... .Teflo (Sere.n 89192) ... ,
Jacket Outer Diameter 6.1 millimelers 8.9 millimeters J
Erw1romrninna Limits

Temperature -20 to 80-C (-4 to 176-F) -20 to 801C (-4 to 1760F)

Relative Humidity'i 5 to 95% 5 to 95%

OlstnxLimnits r-25 meters (2000 feet) 1524 meters (5000 tee!)
Cable must be terminated at each Cable mr be terminated P8? each
end with a 124 ohm -10~.% 1/4 watt end with a 150 ohm -10% 1/4 watt
resistor. resistor.

.2Ma/ um NuS 5jtOer of Devices 115 o a5
Baud Rate 19.2K e2
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READER COMM NEN7TS

Honeywelrs IAC Automation College welcomes your comments and suggestions to improve fut.re edit.onsO of this and other purlications.
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