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Section 6 q

FIELD TEST RESULTS RELATIVE TO
STATEMENT OF WORK REQUIREMENTS

| GENERAL

N
This section is essentially reproduced from Section III of the
test report for the Field Test and Evaluation phase of the ATEC
Digital Adaptation program. The data taken from the test scenarios
has been included with this section to provide a convenient
reference.

SUMMARY

The primary objective of the field tests, as stated in the State-
ment of Work (S.0.W.) for the ATEC Digital Adaptation Study, was :
*to give the DATEC system a detailed shakedown via operational #
testing so that its feasibility and its potential use in an opera-
tional digital system, as typified by the FKV system, could be
determined?. 1In a more explicit manner, the S.0.W. breaks down

the primary objective into 23 separate evaluation items. The pur-
pose of Paragraph 6.1 of this section of the test report is to

list each of these items (tasks) individually along with substan-
tiating data or other material relating to the topic, not only to
more clearly demonstrate compliance with the S.0.W., but also to
present in the most straightforward manner the advantages (and dis-
advantages) of the DATEC system with respect to program

requirements
| Preceding the\list of 23 evaluation items and providing a quick H
E reference summary of S.0.W. compliance, is a matrix relating each

evaluation item to the validation test or test scenario in which
it was addressed. This matrix is presented as Table 6-1.

Also included in this section are comments specifically addressing
a number of software related tasks delineated in Paragraph ]
4,1.12.10.4 of the S.0.W. These comments may be found in
Paragraph 6.2.

Finally, Paragraph 6.3 of this section is concerned with several
additional items suggested by RADC for consideration.

BACKGROUND

‘ The operational Field tests which were conducted were divided into
two distinct categories. The first phase dealt with a quantita-
tive check of the DATEC system; that is, in the operational
communication system environment, known perturbations were
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introduced to elicit measurable and expected results. These tests
validated the basic requirements imposed on DATEC as a monitoring
system and verified DATEC/communication system interface compat-
ibility. The second phase of testing dealt with the more subjec-
tive aspects of evaluating the DATEC system relative to its
utility and effectiveness as a monitoring system. 1In order to
more accurately assess these aspects, among which was the man-
machine relationship, the tests were conducted in a series of
scenarios with site operational personnel (Tech Controllers) oper-
ating as the Nodal Controllers. Again, perturbations to the
communication system were introduced, with the emphasis in this
case on realism, and for the purpose of exploiting the capabilities
of the DATEC system relative to Performance Assessment, Fault
Isolation and Trend Analysis.

References are made in this section to field test System Simulation
Scenario test data to illustrate certain aspects of DATEC evalua-
tion. This data is included throughout this section as explained
below. These scenarios involved a simulated anomaly or multiple
anomalies to the communciation system. Tech controllers from the
service, working in pairs, were at the nodal control position at
Ft. Huachuca. The tech controllers had received several hours of
briefing on DATEC equipment, its relationship to the communication
system, use of the different displays and the method of calling up
displays via the keyboard.

One or more perturbations were introduced to the communication
system by Honeywell personnel during each scenario. A predeter-
mined procedure was used. The time of each perturbation introduc-
tion was noted on the procedure sheets. The tech controllers -

one of which was in command the other in charge of making notations
and keeping records - logged their entries on a DATEC System Evalua-
tion Worksheet. To help document their activities, they made print-
outs of various displays which they considered pertinent during
conduction of the scenarios. The excerpts, then, consist of

matter taken from these procedures, worksheets, and printouts

which are considered appropos for illustration purposes.

6.1 VALIDATION/EVALUATION CRITERIA LIST

This section presents detailed discussions of 23 specific items
delineated in the S.0.W. for consideration during the field test
phase of the ATEC Digital Adaptation Study. Although a number of
the items are closely related, each is treated separately in an
effort to demonstrate complete compliance with the S.0.W.

As a summary guide, the matrix shown in Table 6-1, following,
gives a cross reference between the S.0.W. requirements paragraph
number (4.1.12.7.1 through 4.1.12.7.23); the paragraphs of this
section addressing the particular S.0.W. requirement; the Valida-
tion Test/Simulation Scenario addressing the S.0.W. requirement;
and the field test report paragraph number in Section II of that
report where the Validation Test/Simulation Scenario data may be
found.
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TABLE 6-1.
AND EVALUATION CROSS REFERENCE MATRIX

DATEC FIELD TEST

p——n %

Validation Tests [ Simulation Scenarios
Field Test Plan and Procedure Appendix Reference

-
a3

4

.-.
=
=
I

K_JLinl w Pl R

T

uly Ul

Error - SBL

Low Level MUX Failure - Power Supply

RFI and Abnorwal Interference

Receiver Noise Figure Degradation - A vs B
1. RF1 at SHF - RF Level

Transmitter Output Power Problem

Antenna Malalignment

$SFSS, Alarms, and Two-State Parameters
f——
TIWB] Frame Error Rates and Reframe

T1-4000 Frame Error Rate, Availability

and Control Reframes
2. Transmit Antenna Only at Sibyl

Baseband Eye Monitor Parameters
Correlative Parameters

VF Channel Measurements
Operation with Degraded Conditions
Uink RF Fading (Propagation)

1. Single Receiver Fade

2. Simultaneous Deep Fade

1. Reciprocal Path Problem

RSL Margin and Availability

Maintenance Voltages
2. RF1 at Baseband Level

T1-4000 Miltiplex

Multiple Link Equipment Failures

T1-4000 Framing Error Equipment Faflure
TIWB1 Framing Error Equipment Failure

Low Level MUX Failure, Power Supply, WUA
T1-4000 Framing Error Equipment Failure,

1. Without Channel Simulator

2. With Channel Simulator

High Level MX Fatlure, Power Supply, WA [Z]
High Level WUX Failure, Power Supply, SBL |8

Operation Under Degraded Conditions

TIWB1 Framing Error Equipment Failure, NUA
Nigher MUX Failure, TIMB] Channel Card

Unrelated Multiple Failures, 1

—¥l
T

Unrelated Multiple Failures, 2

Special RSL Long Term Tes!

Para Re

-

Statement

of wWork

Test

Report

Evaluation Tasks Specified by the
Statement of Work

o
=
a
-
2
-

Report Paragraph (:

=
2
-
g

2.3.2

2.4.2
2.4.3
4.4

7498
7.4.10| &

2.4.11| 2 | User VF Channel Degradation

.6
249 |8
2.4.10|

2.4.12]
2.4.13
2.4.14)
2.4.15|
2.4.16}

2.4.17

2.4.18

4.1.12.7.1

6.1.1

The Parameters/Alarms Monitored for CPMAS.

= 12.3.1
=~ [2.3.3

= [2.3.4
> 1235
> 12.3.7

>
=
=
=
=

>
>

4.1.12.7.2

6.1.2

The PATE software adaptation requiremen
speciiied in nugruns 1.3 through 1.3. l 4
of Annex 2 of the S

4.1.12.7.3

The hardware adaptation requirements speci-
fied in Paragraphs 1.2 through 1.2.2.9 of
of the 5.0.W.

4.1.12.7.4

The DATEC capability to accomplish sudden
service failure sensing, omnistratametric
monitoring, and noda! control monitoring.

4.1.12.7.5

The DATEC performance in both the active
scan and the special request modes of
operation.

4.1.12.7.6

The DATEC capabilfty to accomp)ish the
proposed CPMAS functfons, to provide this
information in a timely manner, to achieve
and maintain the performance objectives of
the FKV type system.

4.

1

12.7.7

The DATEC capability to facilitate CPMAS
procedures.

»

1

-12.7.8

The adequacy, effectiveness, and feasibility
of the DATEC system concept and its components’
in monitoring, testing, analyzing, presenting,
and reporting CPMAS information.

=

oS

.12.7.9

6.1.9

The accuracy, reliability, uttlity, and
completeness of the data queries, analyses,
summaries, and output displays.

=

.12.7.10

6.1.10

The accuracy, relfability, and utility of the
DATEC measurements relative to circuits of
different qualities, i.e., determine the
operational scope of the DATEC measurements.

=

-1

12.7.11

6.1.11

The accuracy, relfability, and utility of the
performance assessment/trend analysis capa-
bilities to resolve degradations.

=

12.7.12

6.1.12

The fault Jocation times as affected by DATEC.

12.7.13

6.1.13

The output data relative to its utility in
optimizing preventative maintenance schedules
and the maintenance effort of the FKV type
equipment.

s

JA2.7.14

6.1.14

The abflfty of DATEC to provide sufficient tn-
formation to determine the proper thresholds
for alarm/parameter indicators.

=

A

J12.7.15

6.1.15

The recommended sample rates for the most
effective use of DATEC.

=

12.7.16

6.1.16

The communications system operations during
degraded/normal operating conditions of
the DATEC system.

% A

12.7.17

6.1.17

The DATEC system operations during degraded
conditions of both the communications system
and the DATEL system.

3

12.7.18

6.1.18

The capabflity of DATEC to recover from a
power l0ss

Test scenario deferred - see Software Log Book No. 466, page

36,

Addendum 2 to Fiel

d Test and Eval

vation

JA2.7.19

6.1.19

The ability of nodal site to obtain {nformation
o;l parameters/alarms monitored at the remote
site.

3

2 |

J2.7.20

6.1.20

The effects of DATEC caused by degradation or
tota) outage of the transmission |ink con-
necting the PATE with the remote site DATEC
€quipments.

3

1

A2

6.1.21

The man-machine interface and if the interface
can be easily accomplished in the operational
environment, and 1f it is presented in a

format that s useful to operational personnel

AN

S

12.1.22

6.1.22

The ability to use DATEC without the support
of on-site computer software personnel .

-

1

A28

6.1.23

The ease with which data base changes most
frequently required during operation can be
accompl { shed

Preparation for Validation Tests (AN/FRC-162 and DRBA)
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6.1.1 The Parameters/Alarms Monitored for CPMAS

Following is a list of the parameters and alarms monitored by :
DATEC along with an associated list of CRT display pages where
these parameters/alarms are displayed. b

TABLE 6-2. PARAMETERS/ALARMS MONITORED FOR CPMAS

Parameter/Alarm CRT Display Page
4
; Radio: 3
!
f RSL Margin Link Status, Page 1l; Link
' Performance Assessment (P.A.),
Page 1
RSL Availability Link P.A., Page 1
Eye Margin Link Status, Page 1; Link P.A.,
Page 1
(
i Eye Availability Link P.A., Page 1
4 Eye Amplitude (dBm) Link Status, Page 1
Eye Hits Link Status, Page 1; Link P.A.,
Page 1
Eye Voltage (Dispersion Vdcj Link P.A., Page 2
Derived BER Link Status, Page 1
Receiver Squelch Link Status, Page 1l; Link P.A.,
Page 2
4 Maintenance Voltages Maintenance Voltages
(+24 vdc, =20 Vvdc; RX A only)
Radio RX (Major Alarm) System Overview*
TX Problem System Overview; Link Status,
Page 1%
RX Problem System Overview; Link Status,
Page 1*
TX In-Service Link Status, Page 1*

* Alsc displayed on Alarm Scanner and Alarm Display.
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TABLE 6-2. PARAMETERS/ALARMS MONITORED FOR CPMAS (Continued)

Parameter/Alarm CRT Diéplqy Page

Radio: (Continued)

RX In-Service Link Status, Page 1* 1
Maintenance System Overview; Link Status,
‘ Page 1*
i T1-4000:
Frame Error Rate (FER) Link Status, Page 1l; Link P.A.,
Page 3
. FER Availability Link P.A., Page 3
Control Reframe Link Status, Page 1l; Link P.A.,
Page 3
E Maintenance Voltages Maintenance Voltages
‘ (+5 vdc, -6 vdc; A MUX only)
1 Switch Major (Alarm) System Overview; Link Status,
Page 1%
Switch Minor (Alarm) System Overview; Link Status,
Page 1%
Major (Alarm) System Overview; Link Status,
Page 1*
TX In-Service : Link Status, Page 1*
RX In-Service . Link Status, Page 1*
Maintenance System Overview; Link Status,
Page 1*
CY-104:
Channel (VF Ievel and Link Status, Page 2
Signal/Noise Ratio)
g Service (Alarm) Link Status, Page 2*
Remote (Alarm) Link Status, Page 2*
Maintenance System Overview; Link Status,
Page 2*

' ; * Also displayed on Alarm Scanner and Alarm Display.

1t 3 225

i & . i




TABLE 6~2. PARAMETERS/ALARMS MONITORED FOR CPMAS (Continued) #

Parameter/Alarm CRT Display Page
T1WBl:
FER Link Status, Page 2; Line P.A., ' i
Page 4 ;
Reframe Link Status, Page 2; Link P.A.,
Page 4
‘ Maintenance Voltages Maintenance Voltages
; (+15 vdec, -9 vdc)
Office (Alarm) System Overview; Link Status,
Page 2*
Site:
Flood (Simulated Alarm) System Overview; Link Status, :
Page 2*

Correlated Parameters:

T ———

BER Correlation Link Status, Page 1

? ‘ Control Reframe/Squelch Link P.A., Page 3 3
Control Reframe/Hit : Link P.A., Page 3 ﬂ
Link Availability Link P.A., Page 2

*Also displayed on Alarm Scanner and Alarm Display.

Verification of the above listed parameters and alarms with regard

to their presence and/or accuracy was accomplished in the valida-

tion phase of field tests. Refer to the individual validation test

results in Section II of the Field Test and Evaluation Report. y

With respect to the utility and effectiveness of these particular
alarms and parameters that were selected for use in monitoring

the Ft. Huachuca-to-Site Sibyl digital transmission test link, it
is not practical to discuss them all, but several samples of alarms
and of different parameter types will be taken from test scenarios.

Following the examples above are several remarks regarding the com-
pleteness of the alarms/parameters monitored for CPMAS and some
considerations for improvement.

L
Any scenario involving loss of service created by a major alarm
condition in any of the communication system elements was immedi-
ately recognized by the tech controllers. 1In the first examples
taken from Appendix P conducted on 6 June 1977, illustrating one
of the major equipment alarm conditions, a fuse was removed from
T1WBl at Ft. Huachuca (HUA) at 0857 hours. The tech controller's
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PROCEDURE DATE |iiIME
' HUA
Pl. At SBTL, remove the CONV fuse on the Power and ¢-4-17 10857

Alarm pancl of the T1WBl., Record the time.

P2. At completion -of the test, replace rfuse in TI1wWBl
equipment.

CONDUCTED BY ﬁz_%ﬂ:& (-6-717

OBSERVED RY

6-¢-77

0920




6 June 77 Pg 4’1

DATEC SYSTEM EVALUATION WORKSHEET

cJOBSE:RV}\.NCE (key points only) PRINTOUT REF (ATTACH)

Sta rt new da y, with all systems on "A", and 1-L/€ June 77-
all fivers,. Systemcata attached,.///RR :

CRT display shows RED flag on T1VBl both herd 5/6 June 77
and a t SHL,,Chking furcher A1T...///FR :

Problem isolated to bad TILVBl here a t HUA, causéd 6/6 June 77
by +15 and +12 Vdc pwr supply...Ma‘ntenance a dvsd
to chker the T1vBl (kere at HUA)...////RR

Problem Resolved,,...JIsolated to blown fuse in the 6/6 June 77
TIVBl at HUA,. Maintenance replaced same and all
fivers A T...../////RR

?

TECH CONTROLLER mb
OBSERVED BY ([2\)/
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MAC-1-87-12 * SYSTEM OVERVIEW

RADIO A
B

MUX SW
A

B
CY104

TI14B)

e & o o e @ % o o o 0 0 o o o
e % o o © & o ® o o o o o ° o

TELEMETRY:...-oooo.o:.o.oot.‘oo:

. o .

SITE . . .

1Q-095 LINK STATUS
......Tl-“ﬂgﬂ..o...
HUA SBL
ALARM SW MAJOR TX PROB
SW MINOR RX PROB
MAJOR
STATUS TX IN SVC A A TX IN SVC
RX IN SVC A A RX IN SVC
MATNT MAINT
PARAMETER FER <l IE=T <l .0E-7 RX SNUELCH
CRFRM . RSL MARGIN
EYE MARGIN
BER COR NO DATA . NO DATA EYE AMPL
EYE HITS
DER BER

prree —

TIME 157/234212

TIME 15//703411328
-"..IRADI().'....
HUA SBL

39.7718 . 39.253

15,214 , 13.369

-3.9677 .-8.96717

v L TPt ) 1)

LeBE=l4" ¢ lsna=13
PAGE 1
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6 Tune

AS-2 » LINK STATJS TIME 157/0342319
......CY-|94---... -.....TlWBl......
HUA SBL HUA SBL
ALARM SERVICE . . OFFICE .
REMOTE . .
STATUS MAINT . MA INT .
PARAMETER CHANNEL . FER. <l|.0E-6 .<1.2E-6
. REFRAME .
SITE ENTRY .
ALARMS FIRE .
AC PWR .
, BATTERY 3
, WN.A. PR .
W.G. HV .
1 FLOOD . PAGE 2
[0~-206 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 157/0343312
LAST LAST HR LAST 24 HR LAST 3v DAYS LAST 32 MTHS
SCAN MEAN MEAN NEV MEAN DEV MEAN DEV
HUA RSLMAR 39.778 29.997 29.417 ,98489 29,669 Qo) ====———e—mcme—ew= D3
. A EYEMAR 15.014 15.914 0.2879 .53255 9.4432 0.0 ~~——==—==mmeeeee N3
i RSLAVL 11,0023 1.0203 |,0A)A =====—ee | (IPP) ———=—=———-—emmmmmmmemeee 2ATE
: EYEAVL 1.0009 1.03%0 |,.00}) ======e— |,0093 - —-— - -—=-=— RATE
EYEHIT A.2 2.0 .72963 .12316 .11355 0.8 —~==== ™ ————— e /5C
HUA RSLMAR 29.094 28.168 29.651 3.16A1 29.577 Ded =~==mem—m————ee= 03
B EYEMAR 3.0369 3.0369 -=-—=—=e—ee—-- == 4,3615 2.,252] -~—e-ee—ee—aa- - DB
RSLAVL 1.000% 1.0073 2,997 ====== = 96622 ~-—mmmmmm e ee e e DATE
EYEAVL 1.0007 |.0000 =====m=—ceceemcece 9,9968 -=-cecceeecaaa- —————————— RATE
EYEHIT .14133 14133 =——ccecemeceeeaae §,3053 5,6949 ——cecomcmccccaa /SC
SBL RSLMAR 392.252 39.187 39.614 3.,0482 43.778 20N mmmmmme e 03
A EYEMAR 13.369 11,755 12.678 1.0145 12,896 Ded =~wm=memccccace-——- D3
RSLAVL 1,007 |1.92900 |,0007 —====ea- 1 AOA) e e e e e -- RATE
EYEAVL 1.0094 1.04%) ,95783 ———eceaem L S Ep——— QATE
EYEHIT .71169 ,.7272584 5.,4724 17,184 22095 Bl mewsaswsamcdeas 750
SBL RSILMAR 35,0973 35,A11 34.429 3,343 35,794 D¢ ~mmecccccccana - s
B  EYEYAR 09,2973 92,2973 12.572 1.73688 12.91/ Je) mvmmcceccccanaa 815
RSLAVL 1,049 1,04 |, PAN) == ccmeem | 120 cecssamascancanada—- — AA\TE
EYEAVL 1,001 | .007) .98795 ==c-eecas | AW} =mcecccmmecaaccacccanaan RAT
EYEHIT 2.2 3.7 8.4244 28.091 73699 B /5C .
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RTE
{TE
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MAC-3-~21-36 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 15770844314
LAST LAST HR LAST 24 HRr LAST 30 DAYS LAST 39 MTHS
- SCAN MEAN MEAN DEV . MEAN DEV MEAN DEV
HUUA EYEVOL-3.6230 -3.6233 -4.,1294 .05764 -4.1199 D0 —— e =
RXSQH 2.9 0.0 1.00%) ~=——eeee 2.9 - s
HUA EYEVOL-4,77%3 =4.7700 =—=—m———meee——- 452801 & c 007764 —m—e e s
B RXSQH ?.2 BeP =——mmmmmmmm e [, 57%3 -
HUA LNKAVL 1.02002 1.0000 |,00%) —-~-—- — D.9966 -- ~-
SBL EYEVOL-3.76%249 -3.9450 -3.3287 .11569 -3.8%16 NP mme—mem e o
A RXSQH n.2 b.0 9,000 —~~=m=emm e e sy
SBL EYEVOL-4.1323 -4.1309 -3.8596 .24086 -3.8706 B.0 ~~—mmmmmme— ==
B RXSQH 2.2 4.9 4,000) =—~——— - 7, N7, PR U e
SBL LNKAVL 1,000 1.0000 11,0000 —~————— | e DAA) mmmcmcm e cm e —
AS—1 LINK PERFORMANCE ASSESSMENT ~ T1-4000 TIME 15770345226
LAST LAST HR LAST 24 HR LAST 3¢ DAYS LAST 3@ VTHS
SCAN MEAN MEAN DEV MEAN DEV MEAN DEV
HUA FER 1.0E=15 3.3E~17-===~mmmeaenam — 1.1E~12- - ———
A FERAVL 1,200 1,020 == -—~—e—eeemaeee 1.0099 - s it
CRFRM 3.2 Yo —=——~———m—mee—eee 1,3333 ,9428] =~mm—mmemmemem
CR/SOH 7.0 0.0 —————mmmmm e 2,9 - ———— — il
CR/HIT A DB =mmmemmmmmmmem - [, S SO S S e —
H ° FER 1.0E-15 6.7E-17 |.,4E-18 - - e i e e =
. FERAVL 1.003) 1.0800 1,0000 =ce e e e e e o e e e e
CRFRM 2.2 De@ —=——mmmmmm e 4,2703 3,2669 -
CR/SOH 2.9 I, [ B ity i o il ab it
CR/HIT 2.2 [ B S I a0 i e s
SBL FER 1.0E=15 1.9E-16 6,3E=9 ====-=== 5, |E=|Jmmmmmommmmmem e e
A FERAVL 1.0002 1.0090 |.000) ===m—me= | (AO0F —cmmmmmm e e
CRFRM 2.9 0.0 6,000) =——mm——mem— 1.9002 e —
CR/SOH .9 T s 00 B et i
CR/HIT Ae) DD 5,070) ———eee—-- Fi) Eme s e s e G G s
SBL FER 5.2E=10 1 oTE=11 3.0FE=6 === m o e e o —
B FERAVL 1,000 1.02%0 1,007 =—-ecmemcmm e e e e ccmmm e e e
CRFRM 0.2 Vel 4,00R) =mmmmmem |, DODD 7, I, R S S .
CR/SQH B 3.3 3,000 —=mee=ee [, AP, [ — —
CR/HIT Aed 0.0 3.0000 —=—me=—mem Ped =mmmcmmcmcce—cccacaaa -—

RTE
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1-097 LINK PERFORMANCE ASSESSMENT - TIWBI TIME 15/(/0346:28 |
LAST LAST HR  LAST 24 HR LAST 3@ DAYS LAST 393 MTiS :
SCAN MEAN  MEAN DEV MEAN DEV MEAN DEV é
; H' FER 1.2E=14 | ,2E=15 7,5E=9 =====e— | ,2E=-19- ——— - ——-— RTE ;
3 RFRM 2.9 2.0 0,005 ~=—=—=—e 12,000 7, I, [ —— — RTE ‘
! SBL FER 1.2E~14 4 ,0E=16=—=m—mmmmemmmeem 1 2E=9 =mmemm e e RTE ;
RFRM 0.9 0.0 2.0009 2.1602 ————~————e——m—n RTE :
&
MAC-3-07-12 MAINTENANCE VOLTAGES - HUA TIME 15:/9347379 ‘
: INITTAL
NO. NAME VOLTS C RH AH (ele] AL KL  MEAN DEV  DATE
@1 TIWBI+I5 15.6 G 16.5 15,7 15.9 14.2 13.5 15.5 .@43 1537237237
i A2 TIWBI+12 12.4 G 13.2 12,6 12.2 11,4 10.8 12.4 .78 1537279317
l 33 T14072+5 4.96 G 5.5 5,25 5.73 4,75 4,50 4.95 9742 153729027
P4 TI4090-6 =6.28 G =5.47 =5,70 -6.73 -6.33 =5.60 -6.08 2 1537499317
@5 RADIO+24 24,8 G 26.4 25,2 24.3 22.3 21.6 23.9 .Al4 15372221 5
@6 RADIO=-20 =19.9 G =18.0 -19.0 =2J4.9 =21,3 =22.4 -19.9 .£19 15372937 5
MAINTENANCE VOLTAGES - SSL TIME 157/4347:34 A
INITIAL
NO. NAME VOLTS C RH AH C5 AL RL  MEAN DEV  DATE
21 TINBI+15 15.2 G 16,5 15,7 15.2 14,2 13.5 15.1 .@16 15375211 -
@2 TIWB1+12 12.3 G 13.2 12.6 12.2 11,4 14.8 12.3 .027 15375211 :
23 T14000+5 4,95 G 5.5 5.25 5.9 4.75 4.50 4.95 2 15375211 ;
¢  TI4390-6 ~6.94 G =5.40 -5,70 -6.77 =6.37 =6.63 -6.04 24 15372011
' 3% RADIO+24 a6 26.4 25,2 24.4 22.3 21.6 24.1 .704 15370211
> @6 RADIO-22 =~27.1 G =18.3 =19.8 =23.9 =21,3 =22.0 =23.1 2.3E 15374211
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AS~1 SYSTEM OVERVIEW TIME 15//0357159 "
HUA SBL |
RADIO A . 2 |
B . . |
MUY SW - . — |
! B : % ) z
; CY104 . . ;
L] L] ::
; T1WBI RO1<><>D1R.
E | : : i
i .....0.0......-..;...0. '!
< TELEMETRY. 1 -
' SITE ; " g
i
10 7 LINK STATYUS TIME 15//0359:27
] -.-.--CY‘|34...... .Qo.n-leB'oooooo 4:
: HUA SBL HUA S3L |
E - ALARM SERVICE 2 OFFICE *x . % |
» . . i
REMOTE . .
STATUS MAINT ‘ MAINT ; |
. . '?
: PARAMETER CHANNEL : FER  <1.0E=4 .<|.BE=6
; . . REFRAME $ |
. ‘
SITE ENTRY i i
ALARMS F1RE k
AC PWR .
BATTERY .
N.A. PR X
N.G. HV .
FLOOD 3 PARE 2
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MAC-1-18-23 MAINTENANCE VOLTAGES - HIA TIME 157/2973:52

INITIAL

NO. NAME VOLTS RH AH CG . AL KL MEAN DEV DATZ

21 TINBI+I5 <65 16,5 15,7 15.3 14,2 13.5 4.9E J.0E 15374927
J. TIiuBi+12 010 13.2 12,6 12.2 11.4 14.8 J,7E A, IE 183/3927 i
| 23 TI14090+5 4.96 5.50 5.25 5.7 4.75 A4.59 92,95 J.9E 15374731 ]
3 34 T14033~6 -6.78 “5.49 -5.70 =6.M ~6.,34 =6.64 L.A= 3J.AE 153/ 9937
05 RADIO+24 23.9 26.4 25,2 24.5 22.3 21,6 49.0E J.AE 15373937
b6 RADIO-20 -19.9 -18.8 =19,3 =22.4 21,7 =22.0 J.0E Q.45 15374297

6, Cpom 7 |

DaQxxxen

MAC-1-18-23 MAINTENANCE VOLTAGES - HUA TIME ISIG?%IGE23
[A
NO. NAME VOLTS RH AH CG AL RL MEAN DEV DATE 1
A1 TIWBI+15 15.4 16,5 15,7 15.0 14.2 13.5 2.2E @3.2E 15374991 1
72 TIWBI+12 12.4 13.2 12.6 12.9 11.4 13,8 @.,WE J.0E 15373097

@3 TI14000+5 4,95
24 TI149200-6 -6,08
25 RADIO+24 23.9
@6 RADIO-20 -19.9

5.50 5.25 5.7 4,75 4.50 A.25 B.IE 15373527
=5.42 5,70 =6.73 ~6.33 -6.60 A.PE I, AE 153/3947
26.4 25,2 24,0 22.3 21.6 J.2E A.4E 15374097
-18.3 =-19,9 =20.9 =21.4 =22.% J,05 J.%E 153/3937

QAN O
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log and supporting display page printouts indicate immediate
recognition of the problem on the System Overview Display;
verification of the T1wBl1l Office Alarm on Link Status, Page 2;
and final fault isolation to the T1WBl power supply utilizing
the HUA Maintenance Voltage display.

Illustrating the usefulness of the Maintenance and in-service
status indications in providing insight into operational pro-
blems, Appendix O scenario, 2 June 1977 is used. This scenario
simulates a failure resulting from human error. At Site Sibyl
(SBL), the T1-4000 A Maintenance switch is placed ON, and at the
same time the XFER to STDB switch on the RX switch module is
operated. This signifies the intent by SBL personnel to perform
maintenance on the T1-4000 A unit. The tech controller is
alerted as will be noted by his log entry at 1347. He uses Main-~
tenance and In-Service information available to him on the System
Overview and Link Status, Page 1, displays. At 1350, simulating
the maintenance error, the Interface card is extracted from the
Standby T1-4000 causing a loss of service. The problem was then
quickly isolated using major alarm information on the System Over-
view and Link Status displays.

Although both are radio parameters, RSL Margin and Eye Margin are
used to isolate different kinds of problems which have similar
effects on the communication system. As an example of the utility
of these two parameters, consider Appendix L, scenario conducted
on 8 June 1977. 1In this scenario, an attenuator in the IF circuit
of the "A" radio receiver was used to cause noise figure degrada-
tion. In order to prevent the attenuation added to the IF from
causing a lower RSL, the AGC from RX A was disconnected from the
DATEC monitor point. The monitor point for "A" AGC was then
jumpered to the monitor point for "B" AGC. The result is then a
degraded noise figure, but no reduction in RSL Margin. The pro-
blem was correctly pinpointed to the A receiver by using primarily
the Link Status, Page 1, and Link P.A., Page 1 displays.

Utilization of the RSL Margin parameter is clearly illustrated in
the Appendix N scenario. This is a two-part test which deals with
simulated antenna malalignment. Through the use of attenuators

in the waveguides, faulty alignment of just the Transmit/RX A
antenna or of both the antennas in the space diversity system may
be simulated. Tech Controller work sheets dated 6/1/77 and 6/3/77
illustrate use of the Link P.A., Page 1, display, which has all
four RSL Margins (HUA A and B, and SBL A and B) displayed to dis-
tinguish between the two types of problems-- single antenna mal-
alignment or both antennas (or tower) malaligned.

As a final example of parameter usefulness, Appendix U scenario,
10 June 1977, depicts use of Frame Error Rate (FER) in fault
isolation. An excessively high FER is noted as indicated by the
0807 entry in the Tech Controller's log. The fact that RSL and
Eye Margins remain high, point to the High Level Multiplexer as
the discrepant area.
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o Flace P1-4000 A 1kINY switch on the 632-7) V134 %
MAZIOENNCH pancl cf the ARS rack ON.

¢ Placc the XPER to STDEP switch up on the ,
T1-4000 4934 kX Switch module. :
l @ 1rull the 4091 Inveriace Unit from the 1350 ‘
| standby T1-4000.
. { ‘
‘; f 02. At completion of :est, restore the equipment 6’2‘77 /420 |
! to baseline configuraticn. s
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DATEC SYSTEM EVALUATION WORKSHEET 2 June 77 Pg #3

OBSERVANCE (key pcints only)

T T R T T T T e T T 77 T T T Py
’

Awa iting test " 3 ,.///3R

At 1328, showed amber eondition on HUA TLIP1
due to ™'R and Reframe,,, 0 other indication
of protlem,.A"T, display shows clear,., ill
await further eveats tefore running any
further checks../////=>

Trom ~7T disrlay, looks 1'ke S L pulling maint
on "A" side o" T14700.. He now in service on the
*on side...// R

Mow showing on "°T, that "3" side of TLOO0 at
Sl has fa iled,..chkin; wi+h them now,,.///FR

Requested maint at SEL to switch back to "A" sid%

of T1-U4000, to restore service, attempting to
isolate prob, with "B" side ATT...////RR

Requested maint at SBL chker out "B" side of
T1-L000,,. Unable to determine what actua 1lly
is wrong with it...////RR

Protlem resolved,, Maint at SEL pulled wrong
module ?%7////RR ///Replaced same,.///RR

7

TECH CONTROLLER (

OBSERVED BY

PRINTCUT REF (ATTACH) [DATE |T. .
‘ 1300
11/2 June 77 1345
12/2 June 77 1347
12/2 June 77 1353

13/2 June 77 1358

110

/2 June 77 1420
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AS-1 ~ SYSTEM OVERVIEW " /1328120
ik il Y ERVIE TIME 153/132842
RADIO A : o
B . L ]
MUX SH ! :
A : 3
B Ll .
T1WBI A%< £
TELEMEI.RY:.....‘.'..:..‘.......:
SITE 5 : 5
10-095 LINK STATUS TIME  153/1329:24
.‘.....CY-|04...I.. ......TINBl.'.-..
HUA SBL HUA SaL
ALARM SERVICE : OFFICE )
REMOTE 3 ;
STATUS MAINT E MAINT :
PARAMETER CHANNEL 5 FER  2.7E=5 R.<l.JE=-6
; T
SITE ENTRY .
ALARYS EIRE ;
AC PHR ;
IATTERY A
A, A, Px »
V.5« HV .
FLOOD : PASE 2
238 F .
Q- * PERFORANCE ASSSSSUENT = TiW3l TI¥E 15371732875

-

v




|
i
{

KUY SW
A

cYias

T1WBI

TELEMETRY.
SITE :
WAC=1-13=17

ALARM
STATUS

PARAMETER

MAC-3-13-17
RADIO A
B

MUX SW
A

o
cYloea

TIWSI

0000080 s ssesssrN LN

TELEMETRY.

- -
S % .

<R,

<>,

e & © 8 % o & o o o

LINK STATUS TIME 153/13573870
.Q...-T‘-46ﬂ@.‘.¢'l oo;.ooRADIO.ooouo
HUA SBL HUA SBL
SW MAJOR . TX PROB .
SW MINOR . * RX PROB .
MAJOR . .
TX IN SVC A . A TX IN SvC A . A
RX IN SVC A . 8 RX IN SVC A . A
MAINT . A MAINT .
FER <l QE-7 .<1,0E-7 <X SQUELCH .
CRFRM . RSL MARGIN 27,486 , 40.444
EYE MARGIN 90,4321 , 12.573
BER COR NO DATA .NO DATA EYE AMPL -8.8%65 .-8.9677
EYE HITS 2.8 . 0.2
DER BER 2.,2E-11 , 4.7E-13
PAGE 1
SYSTEM OVERVIEW TIME 15371353124
HUA SBL MAJOR ALARM
. <>R.
+«R<> <M.
- <R,

RO1<><>JIR,
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MAC .-13-17

ALARM

STATUS

PARAMETER

AS-1

ALARM

STATUS

PARAMETER

SW MAJOR

SN MINOR

MAJOR

TX IN SVC
RX IN SVC
MAINT

FER

CRFRM

BER COR

SW MAJOR

SW MINOR

MAJOR

TX IN SVC
RX IN SVC
MAINT

FER

CRFRM

BER COR

2 3 QM

LINK STATUS
......Tl-4000......

TIME 153/1358:52
.o'clooRADI().c.o-o

HUA SBL HUA SBL
. RX PROB .
) B .
A . A TX IN SvC A . A
A . A RX IN SvC A . A
c MAINT .
<1 @E-7 .<1.0E-7 RX SQUELCH .
. RSL MARGIN 29.615 . 43,444
EYE MARGIN 9.6499 . 12.573
NO DATA .NO DATA EYE AMPL -8.87265 .-8.9677
EYE HITS 9.7289 R. DD
DER BER 1.7E=-11 ., 4.7E-13
PAGE 1
LINK STATUS TIME 15371411333
000000T|-4ge...o.o o-.co-RADI().-n.oo
HUA SBL HUA SBL
. : TX PROB .
. RX PROB .
L] B Ll
A . A TX IN SvC A . A
A . A RX IN SvVC A o A
. MAINT .
<l «@E-7 .<1.2E-7 RX SQUELCH .
. RSL MARGIN 29.167 . 40.222
EYE MARGIN 9.7148 . 12,573
NO DATA .NO DATA EYE AMPL ~8.8%65 .-8.9677
EYE HITS _ 2.0 . 2.9
DER BER 1.5E=11 ., 4.,7E~13
PAGE |
240
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MAC-3-07-12

ALARM

STATUS

PARAMETER

SW MAJOR
SW MINOR
MAJOR

TX IN SvC
RX IN SVC
MAINT
FER

CRFRM

BER COR

b A

TRl

Zrd

Qe

LINK STATUS
......T|‘4@00. ecces
HUA SBL
A . A
A . A
<1.0E-7 .<l.0E-7
NO DATA JNO DATA

7

TIME 153/1420158
......RADI()..-...
HUA SBL
TX PROB .
RX PROB .
TX IN SvC A . A
RX IN SvC A . A
MAINT .
RX SQUELCH .
RSL MARGIN 27.393 ., 42.222
EYE MARGIN 9.7148 . 12.573
EYE AMPL  =8.8265 .-8.9677
EYE HITS 2.9 . 2.9
DER BER 1.5E~-11 . 4,7E-13

PAGE |
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o —— ey

ATE "1-1m *

At HUA, connect attecnustors (¥1 and X10)
between Equalizer and IF in RX A as shown
in Fiqure L-1. /

With power off the régdio and DATEC nqu:pment
at HUA, de solder the AGC A lzad coming from
the radio to the P*nalog Scanner at Znalog
Scanner TB1l-13. Connect a jumpes wire bet-
ween Tbi-13 and 18. Kkeanrply power; put
equipment into operation.

Introducqhatteruatlon at tne approximate
rate of ene dB every 5 m;nutes. ‘To not
drop below sguelch threshold. Record time
when cach addition of attenuation is made:

NCTF g'?fz
SﬁW£lw%édfﬁmﬁﬁf' .I":g
set 40 25dB B -~ §
<5

-)z

1R -4

By

-8

~26
~22

L4.) Restorz equipment to base line conditicn at
completicn of test.

CONDUCTED BY Z) f % W_f_ 4- -7 /

OBSERVED BY

—




cd s U cadii

RADIO RX
EQUALIZER

% ALTERNATE ATTENUATORS WHICH WAY BE USED: -
WEINSCAEL ENGINEERING, MODEL 83

s00

ATTENUATOR
WP 3550 (X10)

1077168

RADJD RX
IF AMPLIFIER

out
BNC

AL A0

i

L

RADID
[}

Figure L-1.

Test Configuration,
Receiver A Versus B Noise Degradation

®




DAGEC SYSWEM EVALUATION WORKSHEET 8 June .77 Pr # 2

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) |paTE | 2
: Systems green ATT,...////RR . 6/8 1235 |
e \ “] ot dis'play shows the "R" radio at SR in amber 10/8 June 77 1251
: | ondition,.///RR . i
1S, pg # 1 now shows a drastic drop in the Eye 10/8.June 77 1255 !

margin here at HUA,. also showing Amber for Eye i
hits here at HUA,. Chking further.///RR l

i

_LP display now shows further degradation in the 11/8 June 77 130k
Eye margin for "A" here at HUA.,. Also showing i
Maximum eye hits on "A" here,.///RR

Requested S®I, maint, to lock on their "B" xmitter],.//RR 1305

No change in sta tus, after SRL switched radios, 1325
Requested they go back to "A™ xmitter.,//RR

Switched to the "B" receiver here at HUA, Eye 12/8 June 77 1331
margin back to normal, and Eye hits gone,.//RR

Switched back to "A" receiver here, and again thd 13/8 June 77 1335
Eye margin dropped, and the Eye hits went to

maximum,... Requested HUA maint, to chk the "A"
receiver,.. Switched back to "B" receiver to |
| restore service.////RR i

Maintenance advsd they replaced the TF in the L 3L5
"A" receiver, and that it is now good,..After

hking, found that still seeing maximum eye hits
and turned the receiver back to maint,.///RR

Maintenance advsd they re-aligned the IF, and "A"| now looking 1355
good, .Switched system back to the "A" side and aljl fivers,.RR

{ Problem isolated to bad TF within the "A"
receiver a t HUA,. Maintenance replaced sa me,,A/RR

NOTE: Amber condition at SEL, noted a t 1252,
appeared to be caused by a drop in the "B" RSL
margin,. This however cleared within approx

5 minutes, and did nct a“fect the system.,//RR

TECH CONTROLLER Ch 5~

OBSERVED BY LW, 244 ‘
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SRS S e B 3 s ot A B 55 5 e

MAS SYSTEM OVERVIEW TIME 15971251353
ADIO A g ik 7 7
R . :
B ; >SA. J ant
MUY SW 5 . -F/o r
A . L]
B Ll .
, CY104 . .
TIWBI . .
| TELEMETRY. . L
SITE . ’ %
10-087 LINK STATUS TIME 15971255308
0-.-0.T|_400goool.u oooo-oRADI()......
HUA SBL HIJA SBL
1 ALARM SW MAJOR 4 TX PROB .
B | SW MINOR " RX PROB .
3 MAJOR % . i
STATUS TX IN SvC A : A TX IN SVC A s A
RX IN SVC A : A RX IN SVC A K A
MAINT . MAINT .
PARAMETER  FER <1,0E=7 .<1|.0E-7 RX SOUELCH &
CRFRM 2 RSL MARGIN 29.423 ., 40, 444 o
EYE MARGIN 4,2393 . 13./14 |
BER COR NO DATA .NO DATA EYE AMPL  =3.8165 .=8.9677 |
EYE HITS 59244 A, N _
| } DER BER 3,769 ., 9./E-14 j
' £ PAGE 1
|

s

:

i |
| 245 !
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MAC-1-08-10 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 15971304331
LAST LAST HR LAST 24 HR LAST 3¢ DAYS LAST 30 MTHS
SCAN MEAN MEAN DEV MEAN DEV MEAN DEV

1 iy RSLMAR 34,000 29,956 6.1862 11,083 25.066 9.174) ======—ee—m—e—e—e=— DB

| A EYEMAR-5.1056 8.6336 .38853 5.8017 9.1217 4,287 ==—-e——eeee——a—— -~ DB
i RSLAVL 1.99923 1.90000 .36145 —==—-=— ,84815 —————ee- RATE
EYEAVL 2.9 1.9008 .35878 —=———=-=-= ,85143 - --—=~ RATE

EYEHIT 364.09 ,29622 173.34 139,27 33.198 66,134 —————cemeemee—e— /SC

HUA RSLMAR 28.932 29.133 32.494 1.7115 30,682 2.9236 ==—===——e—e—e——e— 0j

B EYEMAR 5.56780 5.6637 9.8185 2.5079 6.,5218 2,7858 =—=——c——mmmmeo——mm D3
RSLAVL 1,000 1.,0000 3,9959 ===—ee— ,987@| =m———mmmm e e RATE
EYEAVL 1.0000 1,000 1,0000 ==m—-—a- 3,0078 ==—-mmce—m—m—eaeee——oe— RATE

EYEHIT 0.9 2.0 0.9 0.0 4.1507 4,9477 —=—mmmmmmcmmmmeem /5C

SBL RSLMAR 41.667 38.993 38.538 1.1887 39.132 1.1168 =———————mmmmmmeeu N3

A EYEMAR 13.714 13,714 13.544 .34482 12.769 .56043 ———=—eme——eeeee n3
, RSLAVL 1.0000 1.0000 11,0000 =—=—--a= | Q@M —====——————m————me——ee— QATE
; EYEAVL 1.000% 1.0970 1,000) ——~m==-= 30,9956 =m==mom-om—m——memeem — RATE
‘ EYEHIT 2.0 0.9 21719 .07455 3.0423 4,084} ———m—mmmmmmm e /5C

A SBL RSLMAR 35,583 33,527 33.857 .77144 34,701 .8624] ——=-=-ce—e——-— D3

i B FYEMAR 14.660 14,421 13,562 .38M09 12.334 1.5540) ————=——————eeeee 03
RSLAVL 1.0003 1.0009 1,000 -=~===== | (WO0) === == e e 2ATE
EYEAVL 1.0093 |.0093 |.000) ==~m——m R B ——— RATE

EYEHIT 2.0 0.0 0.9 6. 1.6863 3.3690 =—=—=—=mm—mmumm — /5C

g
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B
i

i sl

e

ol ™

“?’e;!'».' A Mg p= o
BESI A" u{

FHI12

MAT A1 =28=10

LAST LAST HR LAST 24 Hn LASE
SCAN MEAN MZAN NE {=aN
H'TA SLAAR 22.423 29,896 6.1996 11,111 265,765
A EYEMAR=18,962 3.,1252 (37853 B5,80l1 9,1217
!SLAVL |.0023 | ,00%) (347205 —=—==——=— ,84815
SYEAVL Ne) 66657 (35878 ~——m—mmem .55 143
EYERIT 364,99 121,56 173.34 199,27 33.178
HIA RSLMAR 26.525 27.7145 32.493 |1.,1229 37,582
B EYERAR Me582 11562 9.,8185 2.5081 5.8213
RSLAVL 1.402d 1,003 1), 0053 ccecee—e— «9379)
FYEAVL 1,223 11,0993 |  AP) s~ecmmmeme 34,0072
IYEHIT a.7 SN de D B 4, 1597
SBL. ASLHAR 392757 32,752 ?9.634 1.1282 29,132
A SYESWAR 13.7114 13714 13.584 31364 12,769
RSLAVL 1,694 1,397 | ,A00) ~eccmeme— |, 072
SYEAVL 1.08993 1,979 | "% ~cememeem 4,956
YEHIT NS e GIEUNT  ATASS 30493
SaL RSLMAR 33.455 -33.458 33,83 15381 34.791
B EYCHAR 14.66F 14.42! 13.562 3899 12.334
ISLAVL ) ,.2947 | 6990 A L B | . 9879
EYEAVL 1.82493 11,2490 | .09%) cemeeee- Ao 0257
RYEHIT d.d de? B9 9.2 1.6863
MAS LINK STATUS
......T|-4@W....-.
HIJA SBL
ALARM SW MAJOR %
SW MINOR .
MAJOR o
STATUS TX IN SVC A » A
RX IN SVC A . A
MAINT .
PARAMETER FER <l IE=-T7 ,<1.BE~7
CRFRM .
BER COR NO DATA .NO DATA
247

LINK PERFORMANCZ ASSESSMENT - RADIOS

T4 152/1313:25
3" IAYS LAST 34 4TS
DEV (5 AN NEV
Dol 18 —mmmmm e o3
4,267 =—mm e — 73
—————————————————————— — ATE
---------------------- — RATE
554134 —mmmmmm e e /5C
2,4236 ——mmmm———————e -— 3
201353 ——mmmmm e n3
—————————————————————— — QATE
------------------------ RATF
R o B — /5C
101168 =—mmmmme—eee e — DB
WG4 mmmm e N3
---------------------- — RATF
----------------------- — RTF
A, PA4D s s — IS0
e8824] mmmmmm e -— 03
] .554 =mmmmmm——emeee — 03
---------------------- —— RATE
---------------------- — RATE
3,389 —mmmmmmm——meee — /5C
TIME 15971331145
oo..onRADI().c.o.o
HUA S8L
TX PROB .
RX PROB .
TX IN SVC A 5 A
RY. IN SVC B . A
MAINT .
RX SQUELCH .
RSL MARGIN 29.453 . 38.1M
EYE MARGIN 5.5670 . 13.714
EYE AMPL  =-9.8741 ,-8.9355
EYE HITS 2.0 . ?.2
DER BER 1.1E=9 . 9.7E-14
PAGE 1

zodi

S o

e M




S i g Ak A A S i

5 e ettt Ay ass TSR b

MAS

ALARM

STATUS

PARAMETER

MAS

ALARM

STATUS

PARAMETER

A3

SW MAJOR
SW MINOR
MAJOR

TX IN SvVC
RX IN SvC

MAINT
FER
CRFRM

BER COR

SW MAJOR

* SW MINOR

MAJOR

TX IN SVC
RX IN SvVC
MATNT

FER

CRFRM

BER COR

ng'a.Mz7

LINK STATUS
-oo.ooT|-4GZg......
HUA SBL
R ns A
R el A
<1 BE=T .<1.0E=1
NO DATA .NO DATA

LINK STATUS
ol.ooaTl-4%mo..o.0

HUA SBL

A . A

A . A

<l JOE=T .<1,2E-1
NO DATA  .NO DATA

248

TIME 159/1333:19
I...'.RADI()...O..
HUA S3L
TX PROB "
RX PROB .
TX IN SVC A Y A
RYX IN SVC A y A
MAINT :
RX SOUELCH . *
RSL MARGIN 26.619 . 38.607
EYE MARGIN -10,776 R. 13,714
EYE AMPL  -8.5484 .-8,9355
EYE HITS  364.09 R, 4.0
DER BER 1.1E=9 . 9.7E-14
PAGE 1
TIYE 15971335212
sk v s SRR v m-vn
HUA SBL
TX PROB .
RX PROB .
TX IN SVC A ‘ A
RX IN SVC B . A
MAINT .
RX SOUELCH N *
RSL MARGIN 28,447 ., 38,543
EYE MARGIN 5,567 . 13,714
EYE AMPL  =0,0741 ,-3,9355
FYE HITS 2.9 . 2.9
DER BER L 1E=D . 9,77-14
PAGE |
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Reciprocil Fath Problem )’ : ‘[
Nl. Insert 1048 of attenuation beilween : \ }
equalizer and 1F in the A and B receivers '
at both HUA and SL. (ﬁftvmp’\ﬁhc¢ b\1 n 9erfm7 63-77 4,“/4
/odB ¢ d+ enushon 1n beth transm. ¥ ang FX A wave- .
?u: des ‘_/‘/
Transmit Antenna Only at Sibyl
N2. insert 1CdB of attervation between <1-771083 2.
equalizer and IF in the A and B receivers
at HUA znid the D receiver only at SBL. 1
(ACComPh 5/1:[/ bc, lrzfer)‘ l0db IIL 37“/&1037604 ‘
in #romsmi F wave guide @’ SEL
N3. Restore cgulipment to bascline corfiguration 6'/‘7 1900
T
(-3-775101 %
L
; [/ f &{ w,g& 3 77
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oRBERVED Y . . o o by g <0




|
|

‘€Eb JPPOW ‘ONIIFINIONT TIHISNIIM

- \Oowb OQ

he w Yalym saojeaud) e eviatly ¥

Juswub} eS|y euuajuy ‘uot3eanbijuo) 3sal

*L-N 34nbyy

*Z2N d93S 404 78S 3° AUO JBAL3D3J4 § PUR YNH I SUSAL3IB4 Y308

8
olawy

v
ooy

80S
N

805
g

Y3141dWY J1

Xy 0IQwy

"IN d33s 403 78S PUR YW 430Q 3@ A(snodue3inuis  :3ION
105 305 505
N ——{one g (3 B——_{[8 8
u05 1n0 NI 505 G o1avy
00 00 B
———(D ax8 ong (——————— s .
“ 50§ 10 NI 505 i o
| g (1¥) ISSE dH _ 13Z179Nd3
_ ¥ () ¥0LVANILLY : ¥y 0I0vY
“ .
—_— — —

250




DATEC SYSTEM EVALUATION WORKSHEET
OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIME
follcetin: srEtcs data, =0 shantine BL teesa [ Tei/l e 77 &5% :
i holds o9 #IM and 15 svadiong Thoyeold /R
! . I o alarms or fawlv ir-igazions are tres nt,,//™% ]
3 “howine %1 “efrrm on L9790, and defrm on TLFL _ : 7873
at 37,.../ //R2
5 T ey N -
Shoring at °™T, amter on T11 =1 and T1LONO, and 0f35
3 at "T'A amver on woth radio reovrs,,..B recvr at ;
' SPL also ambere...////"R ;
t 1
| t3L, marsin st YUA is amber,..Feframes on TLYRL aft 083¢
S7I, cleared...///T0
3 ST, on both Mam L wPM at HUA are anber,.///22 033¢
3uspsct outrut zur prot at SEL,. Chxing
f‘u :'Ll'i'f‘:r. oo e / // .."
. . s F v 3 ce
L AT an roth recves at “UA still dovm,. a&lso shofing 5/1 June 77 o
, Tow 50 on "M padio at STLe..772////R2
|
' - 0 0y f’-l-
| ~ased on 28L3 entry, aupears tu te attenna o651 3
zlignaiat at 5°L...0ystem is operating on srace

iversitr, 50 alinsment -rotlem apneéars to e
the e3u5e 07 nrovlem...////™@///trans -it
anttenna at &7 ,,////™%  Test W 1 fo~ today
camnlets /1)

P

T
"

] TECH CONTROLLER s

E | -
, ( OBSERVED BY S/Iz} 251




T —gT——————

«ADTN A
8

J¥X Sw
A

B
CYi24

T1WBI

eeecsc e

TELEMETRY.
SITE )

BEM-3-M@-12

ALARM

STATUS

PARAMETER

.
.
.
-
.
.
.
e
.
.
.
.
.
.
.
.
e

SW MAJOR
SW MINOR
MAJOR

TX IN SvC
RX IN SVC
MAINT

PER

CRFRM

BER COR

F1!

/ é‘gagg 77

@e 0000000 s 0o

.

LINK STATUS

-..'.-.T|—400.‘G... eee

HUA SBL
L B A
Lo A

<1 .0E-T7 .el . OE=7

NO DATA .NO DATA

252

TIME 15270311223
svie e s e RADIO ¢ e we s

HUA SRL
TX PROB .
RX PROB .
TX IN SvVC A . A
RX IN SvVC A . A
MAINT .
RX SQUELCH .
ASL MARGIN 29,936 ., 41,444
EYE MARGIN 9.6293 . 13./14
EYE AMPL -8.8365 .-8.9355
EYE HITS - 2.9 o 0I449
DER BER 1.7E=11 + 9,7C-14

PAGE 1




#aS LINK STATUS TIME 152/0312233
.:OOIOQCY-l04...'.. .c-.-chWBl......
HUA SBL HUA SBL
ALARM SERVICE 2 OFFICE y
REMOTE - )
STATUS MAINT f MAINT 1 .
: ; |
* PARAMETER CHANNEL P FER  <1.0E-6 .<!.JE-6
. % REFRAME .
SITE ENTRY v
ALARMS FIRE p
AC PWR :
BATTERY 5
W.A. PR t
W.G. HV .
FLOOD p PAGE 2
|
. 4«
4"
%
AS-2 LINK PERFORMANCE ASSESSYENT - RADINS TIME 152/0314¢ 11
LAST LAST HR  LAST 24 4R LAST 32 DAYS LAST 3@ MTHS
£ SCAN MEAN  MEAN DEV MEAN DEV MEAN DEV
HUA RSLMAR 29.615 29.776 -- —~ s e s i s i s (I8
A EYEMAR 9.6@93 9.6090 ==mm— oo o e e e e e D3
RSLAVL 1.0003 1,0008 -—=——— S ——— - RATE
EYEAVL 1.0€32 1.0973 — - -~ S PR — RATE
EYEHIT 9.0 Be@ == e dccm e e e cme e — /5C
HUA RSLMAR 33.846 31,095 =cmmcmm e cmmmcm e m e e ——e e — - — D3
B SYEMAR 4.1460 ==~ cmmmmeeeee -— B — — D3
RSLAVL 1,927 1,3000 =—mmcmcm oo e e e e cmmmmmc e me e IATE
EYEAVL 140007 o mmmm m e eee eee eeee eeeeee eemem e — QATE
EYENIT 293,09 secccaccanccccmmne ccos cacaacacs s asaaan o oe e e oemees /50
SBL RSLYAR 41,444 41,444 am e e e e e — D2
A EBYEMAR 13,718 13,714 comacmmmnn oo o o o o s o o o o e st bk}
RESLAVL 1.0000 | 0000 mom o o oo oo e e o s o i S i 50 — QATE
EYEAVL |,P007 | (APN) memmecmecccece ccec e e m e e mm—c———— - ——— — QATE
EYEHIT 22449 o M3 A0 s o e e e e e e e /5
SBL ASLUAR 34,2007 34,270 s e e e e e R
B OEYEWAR 14,065 mmm e s o e e e e e e e 32
QASLAVL 1.V370 1 MM} mmmmm s e e e e e e e e e “s AATE
TYEAVL 1y 0 ) s e e e e e e e e RATE
SYEHIT e ] e e e e e e e - /52
253
" aaiienis T ——— - P




L . e S i B ) AN SR ke L 3o e A

il HAC~1-@7-12 LINX PERFORMANCE ASSESSMENT - RANIOS TIME 152/05315:837
| LAST LAST HR LAST 24 HR LAST 39 DAYS LAST 3@ MTHS
SCAN  MEAN  MEAN  DEV MEAN  DEV MEAN  DEV
HUA EYEVOL-4.1273 -4.1@03 o s = VLTS
A RXSQH 2.2 08 =i g RTZ
HUA EYEVOL=4.7200 -4.7208 ———m——memem———- e R e U1 TS
B XSQH 2.2 G0 e ———— i L aTE
HUn _NXAVL |.0009 |.0073 — e e e i e i e RTC
SBL EYEVOL-3.7307 -3.7373 A L SULA TR L R T VLTS
* A RXSQH h.2 2.2 Sis SR S O R I STE
; SBL EYEVOL-3.7007 ——-—n o Ze e e VTS
' B RXSQH 2.9 0.0 £ = RTE
SBL LNKAVL 1.0000 1.0070 —- S SAENe N RS R — BrE
| A
y3
1Q—-wv5 LINK PERFORMANCE ASSESSMUENT - T1-4070 TIME 152/8316:51
LAST LAST HR LAST 24 HR . LAST 32 DAYS LAST 30 MTHS
SCAN MEAN MEAN DEV MEAN DEV VEAN DEV
HUA FER 1.2E-15 3.3E-17 - - - *TE
> A FERAVL 1.,0000 |.0070 — ———— e e e e -— RTE=
CRFRM 2.9 D@ =~- - —————— e e ———— [_TE
CR/SQH @.2 @ =—— —————— e e e e e e RTE
CR/HIT 2.9 0.9 - —_——— RTE
YUA FER  1.0E—15=-—- s - . i RTE
B EERAVL 100000 o oo s st s e o e e e e i & prE
CRFRN 2.2 B i o o o s o i i RTE
CR/SQH 0.7 s o i i e et i RTE
CR/HIT 9.2 Bl o i o s e et S aw RTE
i SBL FER 1.ME<15 3.3E=|7evccanstasasuassnase R — nTE
“ A FERAVL |.0703 1|.0000 -——-———=m T T LS ——— RTE
r CRERY 0.7 N T acs
i CR/SOH 2.2 2 — ATE
| CR/ZHIT 0.7 B #Eh
DR TEIE " 1 DS e o i i s s b AR - RIE
B FERAVL 1,0073 mescmcmmcacomcaonmaaamoncas saaan e anae e ca et e a——— aTE
f CRFRY 2,2 Do b 2 o o 5 R e e aTs
‘ CR/SOH 2,3 T o . i e o A e e

~
2

SAMIT 3,2 . RS- cmmemamaa e A




| A pan 7

AS-; LINK PERFORMANCE ASSESSMENT - T1WB1 TIME 152/0318: %)
: LAST LAST HR  LAST 24 HR LAST 30 DAYS LAST 30 WTHS
| SCAN MEAN  MEAN NEV ME AN DEV MEAN DEV
? HUA FER 1.2E=14 8.0E-16 -_— = RTE
RFRM 0.9 B _— RTE
, SBL FER 1.2E~14 4,0E=[6mmmmmmmmmmmm e o e -— RTE
E- RFRH 0.2 0o ~=mmmmmmm e e RTE
E |
E |
E
]
4
]
[
E
-
[ WAS MAINTENANCE VOLTAGES - HUA TIME 152/0519:24
INITIAL
, NO. NAME VOLTS C RH AH ol AL RL  MEAN DNEV  DATZ
; 31 TIWBI+15 5.6 G 16,5 15.7 15.0 14.2 13.5 v.PE 2.9 152/3512
E 32 TIW31+12 2.4 & 13,2 12.6 12.2 11.4 18.8 4,98 @.0E 15273812
' 33 T1439245 4,96 G 5.5 5.25 5.7 4,75 4,53 J,0E 0.9E 15273312
E 24 TI4060-6 =6.78 G =5.40 ~5.70 =6, =6,30 =£.60 9.95 J.0E 15273212
35 RADIO+24 23.9 6 26,4 25.2 24.7 22.3 21.6 J.9E AIE 15272312
356 RADIO=20 =19.9 G =18.0 ~19.7 =20.” =21.0 =22.0 ©,35 B.IE 152/9:12

255




|
|

s g

MAS

NO.
21
232
a3
24
35
26

Lo o el . 1A

NAME

TINBI+15

TIWBI+12
T14020+5
T14620-6
RADIO+24
RADIO-20

VGLTS
15.2
12.3
4.95

-5.23
24,9

-20.1

YDDDDO

~
~

Q

Y i

MAINTENANCE VOLTAGES - SBL

RH AH CG AL RL
16,5 15.7 15.2 14.2 13.5
13.2 12.6 12.2 11.4 19.8
5.50 5.25 5.7 4,75 4.50

-5.40 -5.73 -6.92 ~6.39 -6.60
26.4 25.2 24.2 22.8 21.6
~18.0 =19.0 =20.9 ~21.9 =22.9

256

MEAN
0,0E
2.0E
Jd.72E
0.9E
J.0E
J.0E

TIME

DEV
9. 9%E
2.0E
GQGE
0.9E
2.%E
2.7E

15270320228
INITIAL
DATE

A0/ AAAD
D72/ AP
D22/ BAND
DAD/ DAY
A2/ D742
D2D/ DA

il s i




-2 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 152/0845119
LAST LAST HR  LAST 24 HR LAST 30 DAYS  LAST 32 MTHS
SCAN  MEAN MEAN  DEV MEAN  DEV MEAN  DEV
! 4~@SLMAR 19,879 25.204 =—m=== : - e DR
| ‘\GHRYEMAR 8.9786 9.4698 =mm——mmm—mmm e e e cm e e — D3
L RSLAVL 1,008 1.0008 ~—-=—---mmmmmmfmmmm 2 ek AATE
EYEAVL 1.0920 |.0200 —— e mmm e e e e ATE
] EYEHIT 0.0 3.0 -—— e — /5C
JA RSLMAR 21,746 26.346 e e e m e e — D3
3 EYEMAR 3.4940 3.2517 -- - - —— e — D8
RSLAVL 1.04073 |.0000 -~- S - RATE
EYEAVL 1.0003 |.0000 ————- - -— DATE
EYEHIT .14133 .07664 - L S — /5C
SL RSLMAR 40,222 41,400 ~———=—m—mmm oo e D3
~ EYEMAR 13.597 13.714 ~——me—eem e 03
RSLAVL 1.00793 |.29%9 e - = - RATE
EYEAVL 1.0022 1.0722 - ——————e - — e e DATE
EYEMIT 0.0 .92150 — -— B -— /5¢C
! 5L RSLMAR 24.583 32.224 =~————====~—ee—ceeee- —_— -- - 3
\ : EYEMAR 13.943 13,890 ———mmmee e N3
3 RSLAVL 1.92992 11,0029 - - —— RTE
EYEAVL 1.0933 | .0%20 - ——— -— RATE
E EYEHIT 1.0969 .54844 - PR L SR e e R 7sC
; FH7 [P 77
1S LINK PERFORMANCE ASSESSMENT - RADIOS TINE 152/0956154
g LAST LAST HR  LAST 24 HR LAST 30 DAYS LAST 3@ MTHS
SCAN  MEAN MEAN  DEV MEAN = DEV MEAN  DEV
‘A RSLMAR 28.873 29.411 24.153 0.0 — —— N8
. EYEMAR 15.254 13.783 9.3733 3.0 —— D3
RSLAVL 1.0073 1.9900 1.€003 -~ - — RATE
EYEAVL 1.0€72 |.0300 1.0000 —=--————— - RATE
EYEHIT 0.0 2.0 0.2 0.0 --—- — /5C
1 ‘A RSLMAR 33.276 30.641 25.324 PP i i D8
* EYEMAR 9.8217 0.7958 3.3417 0.8 — ———- D3
RSLAVL 1.0903 1.0003 1.0900 - RATE
EYEAVL 1.€003 1.0233 1.@8303 s e —— RATE
EYEHIT ~ 0.0 .01899 .23759 Bu i s i i i e S
. 'L RSLMAR 31.455 36.394 42.144 S — — n3
. EYEMAR 13.369 13.187 13.714 N —— — 93
" RSLAVL 1.8072 1,000 1,000) =—————=—-=c-memeee—eeeemeaas RATE
EYEAVL 1.0092 |.00%0 1.P008 =-—--—————m——c-m-—=ecceeeceemeaocec—oa—== RATE
EYEHIT 2.9 2.0 .IP112 S T — /S8
L RSLYAR 29.538 34.639 31.347 S R— — D3
3 EYEMAR 12.877 13.566 14,29 0. —=—cmmmmemmeeceeccemmce—cccmmme— DB
RSLAVL 1.0973 1.07799 |.9037 ~- S S SO ROOES — QATE
EVEAVL 1o000)  1,0000 1,000] cwmmmiem s e - - RS — RATE
} EYEHIT  €.2 0.0 .21933 0, RSSO R—— — /5C
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UBS:

Reciprocal rath Problem

Insert lude cof attenuation between
equalizer ond 1F in the A and B receivors

at both HUA and SiL. (,J(..-h,.,j:w/‘h( ‘,s.,’ oy sze iy 16'3°77 a84s
Jeats of Mtealdtica oo loth deansa b ingd KA M wi--

Jo e $ L S

-

Transmit Antcnna Oaly at Sibvl

Insert 106E of attenuation between
equalizer and IF in the A and B receivers
at HUA and the D receiver only at SBL.

(/?(C:'rﬂ/,/(%/,g;/ /l./ (7 5(*."./:"1 ) /|. j/v)‘ z/( J//f'l)l—.)fl.‘.'li
e P aroei b pdve v de (& SPE

Restore cqguipment ~to oascline configuration
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Vevare e v
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DATEC SYSTEM EVALUATION WORKSHEET

OBSERVANCE (key points only)

PRINTOUT REF (ATTACH)

Awaiting test ATT,.Systems clear,.System data
attached../////fRR

CRT showing Red on RST. margin here at iHUA..
A 1so showing A mber conditicns on both "A"
& "B" ra dios here and on "B" at SRL,.///RR
Now showing Amber on SEL RSL margin...///RR

Requested maint a t SBL chker his antenna align-
ment.,///RR

System fivers att, SEL maint corrected prob..//}ﬁ

\
J
@/

TECH CONTROLLER
OBSERVED BY 93

R

1-5/3 June 77
6/3 June M
7/June 77

"8/3 June 77

8/3 June 77

| DaTE

6/3

0807

08L7

0855

0902

0908

R




S s - i P - O T

-/ 3 pums 7>

NAC-1-07-12 SYSTEM OVERVIEW TIME 154/8752119
HUA SBL .
E | RADIO A p .
E | B . e
o MUX SW : .
E - A : :
| B . .
CY124 . .
1 Tiwsl . .
TELEMETRY. . .
SITE . . .
AS-1 LINK STATUS TIME 15470753213
ooc..-T‘_4ﬂﬂoo-oouo o-o--.RADI()..ooo-
. HUA SBL HUA SBL
ALARM SW MAJOR . TX PROB .
SW MINOR . RX PROB .
MAJOR . .
STATUS TX IN SVC A . A TX IN SvC A . A
RX IN SVC A . A RX IN SVC A . L\
MAINT % MAINT .
PARAMETER FER <l .OE-7T .<I|.0E~7 RX SAUELCH .
CRFRM . RSL MARGIN 28,873 . 42.0%3
‘ EYE MARGIN 9.5485 , 12,914
| BER COR NO DATA .NO DATA EYE AMPL ~ -8.8265 .,~8.9477
EYE HITS 9.9 . 2.0 |
DER BER 2.0E=11 , 3.,2E=i3 |
PAGE | {

S b g,




wanie i . D b 55 SN SR =+ g v o s Ao s

#2 3w 7O

19-205 LINK STAT! TIME 154/0/54124
-.....CY—|@4...... .o--..T‘wB|.o...o
| . HUA SBL HUA SBL 4
3 ALARM SERVICE 4 OFFICE . |
REMOTE o )
STATUS MAINT : MA INT 2
PARAMETER CHANNEL " FER  <1.0E=6 .<1.2E-6 ;
: REFRAYE . |
| o |
| SITE ENTRY .
ALARMS FIRE y ‘
AC PHR )
BATTERY .
W.A. PR ‘
W.G. HV -
FLOOD i PAGE 2
MAC-1-13-17 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 154/0754155 |
. LAST LAST HR  LAST 24 HR LAST 30 DAYS  LAST 38 MIHS
E, SCAN  MEAN MEAN  DEV MEAN  DEV MEAN  DEV i
; HUA RSLMAR 28.873 29.97¢ 29.655 90374 ——--———=m—mmmmommmeme DB |
A EYEMAR 9.5055 ©.4796 9.3995 ,41433 ——-x RSOSSN - ‘
RSLAVL 1.0993 1.0%03 |.0008 -——---=— - - camee BATE
EYEAVL 1.0020 1,0000 |,0000 —=m—-—=~c—am—= oo ccaam amwien GETE
EYEMIT 0,0 00298 11860 505715 ———-cesmmncccammcs cmmamancnacean /S0
. HUA RSLMAR 32.683 31.797 29,484 8.5086 -—====-==—-—mo—m=mmmmmmmmeam e — OB
E | B EYEMAR 2.4979 2.1163 4,2945 3,4159 —mm=commmcomoceccecomccmmmemeeae D3 |
: RELAVL 1.0000 1.0000 ,DOUD] swomao oo i o o s s i i st RATE
' EYEAVL 1.09%9 1.,0000 ,9930) =~ecmemmcmcuacmmcaccaammenanconcmanaaa JATE
E EYEHIT .14667 .7904903 4,2647 13,853 ——cecacacacamamcccaacacccaccaa /SC
1 SBL RSLMAR 42.990 40.257 47,790 ,TOA08 ~—<wvommammensmsmmmm smmmanannns ns
A BYENAR 12,918 12.014 123,898 45808 seucumwusanmum omonmmmnsmne N8 ;
RSLAVL 1.0099 1.0000 |00 cemccmascomconecmnoesameceaanesmee wasae RATT ,
EYEAVL 1.0903 1.0000 |,0000 wee=mmcoccscscasasmanasatanmasaannonaa RATE :
EYEHIT 4.0 PR T T R T T S RS SR —— /5C ;
SBL RSLMAR 35.657 38,500 38,763 |,9195 em-cesccesccmacssunccsnnananan — 03 ;
- B SYEVAR 13,482 13,178 12,908 ,52788 wmicessewscscsssassonamsaneanns n3
: RSLAVL 1.,€9%0 1,0000 |,000) cccacecceccccccccancsncnananns caaaamnaae RATE
I I I R — QATE
q EYEHIT 0.9 DB AAT2] B3257 cmmmemmmmmwmacmcecaema—e camaae — 752




H3 I peere 77

AS=2 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 154/2726:43
LAST LAST HR LAST 24 HR LAST 3% DAYS LAST 392 MTHS
SCAN MEAN MEAN DEV M= AN DEV MEAN DEV
HUA EYEVOL-4,119272 -4.1125 -4.1202 .03912 —---- VLTS
A RXSQH 2.0 2.9 2.2 ——= RTE
HUA EYEVOL-4,8303 -4.8733 -4,4945 1,2209 ---- VLTS
B RXSQH 0.2 2.0 3.9000 -- TE
HUA LNKAVL 1.0207 |1.0993 3.9964 -- RTE
SBL EYEVOL-3,.8093 -3.800% -3.8017 ,24023 VLTS
A RXSQH /%) 2.3 2.2 RTE
SBL EYEVOL-3.7502 -3.7775 -3.8215 2 VLTS
B RXSQH Do 2.2 2.9 RTE
SBL LNKAVL 1.0022 1.0002 |.0034 RTE
G@1HUA




‘iAS

HUA

FER

# ¢/ S Hesre 77

LiNK PERFORMANCE ASSESSAINT - Ti1-4009 TIME 154/45"
LAST LAST HR  LAST 24 dr LAST 34 DAYS LAST 30 4T+5
SCAN YEAN  UEAN DEV MEAN DEV HEAN NEV
! eBE=15 3.25=16 3.9E=16m=mmmmm e e e e e e e e —

A FERAVL 1.0773 1,000 1,000 mmem e e e e e e

HUA
8

CRFRM
CR/SOH
CR/HIT
FER
FERAVL
CRFRM
CR/SQH
CR/HIT
FER
FERAVL
CRFRM
CR/SQH
CR/HIT
FER
FERAVL
CRFRM
CR/SQH
CR/HIT

2.2 B 12 B ooty i o i e e —
2.2 8.0 TR TR O N S S
2.2 0.2

1.@E=15 3.3E-17

1,070 11,0009 1,970
3.9 1.0090 3,900
2.2 2.0
2.7 9.0

1.05=15 3,05-16 1.

1.00% 1.9270 1.

2.2 2.9
2.2 2.0
2.9 2.0

5.2E~12 1.75=11

1.0003  1,0008 1,007
2.2 0.9 1.9079

2.9 2.2 Bl sttt g o e e s s it
7.0

2.9 Ded mm e e e e e ‘

LINK PERFORMANCE ASSESSMENT - TIWSBI TIME 154/0331136
LAST LAST HR  LAST 24 HR LAST 30 DAYS  LAST 30 MTHS
SCAN MEAN  MEAN DEV MEAN DEV MEAN DEV
1.25=14 4,0E=15 3.JE-9 - - RTE
IR T - [ —— — - RTE
1.2E~14 4.2E-15 4,7E-15-- S — -— wweee QTE
2.2 2.9 1.0000 S S —— — RTE




T i s L L A s S il 7 5

S 3 S 77 s

\ MAC -13-17 MAINTENANCE VOLTABES - SaL TIME 154/2272:21 ]
i INITIAL 1
1 NO. NAME  VOLTS ¢ RH AH C6 AL WL MEAN DEV  DATE
j 81 TIWBI+I5 5.0 - § 16,5 15.7 15,0 14.2 13.5 15,1 .320 5374911
. 32 TIWBI+I2 2.3 6 13,2 12.6 12.86 1.4 18.8 12.3  .007 1537291}

@3 TI14002+45  4.95 G 5,50 5.25 5.29 4,75 4.5@ 4.95 2 15370211

34 T14000-6 -6.05 G ~5.47 =5.70 -6.02 -6.3) -5.64 ~6.04 004 15373911

@5 RADIO+24 24,1 G 26.4 25.2 24.8 22.3 21.5 24,1 .B12 153/391]

@6 RADIO-280 =2d.1 G ~13.0 =19.8 -23.3 =21.3 =22.3 =28.1 1.6E 15379911 4
( 1
l

MAC-3-18-23 MAINTENANCE VOLTAGES - HUA TIME 154/0303:15

INITIAL

NC NAME  VOLTS C RH AW €5 AL RL MEAN DEV  DATE

@1 TIWBI+I5 156 G 16.5 15.7 15.3 14.2 13.5 15.5 .46 153/3997

@2 TIWBI+I2 12.4 © 13,2 12,6 12,0 1.8 19.8 18,4 07 153/2907

@3 TI14000+5  4.96 6 5.59 5.25 5.0¢ 4,75 4.58 4.95 .26 15372937

24 T14070-6 =-6.08 G =5.40 =5.70 =6.79 -£,33 -6.60 -6.03 7 15372997

@5 RADIO+24 24,8 G 26,4 25.2 24.9 22.8 21.6 23.9 .026 15374997

@6 RADIO=20 =19.9 G =18.0 =19.0 =20.0 -21.0 -22.9 -19.0 .239 153/2937




s T S SRR o i St~ b A A i i

LINK STATJ: 2t (2 TIME 154/7347:49
sae qare DL=ABAS S ahie el 2?7 eesees?ADIOcacens
HUA SBL 3 HUA SBL
ALARM S MAJOR . TX PROB .
SW MINOR * RX PROB .
MAJOR . .
STATUS EX IN SVE A . A ¢ IN SYe A . 4
RX IN 3SVC A . A RY. IN SVE A . A
MAINT . YATNT .
PARAMETER FER <l oPE=-T J<1.8E=I rRX SQUELCH .
CRFRM . RSL MARGIN 16.549 #. 32.271
{ EYE MARGIN 9.649J ., 12.459
! BER COR NO DATA .NO DATA EYE AMPL ~8.8065 = .—2.2677
! EYE HITS e e
DER BER BT . 5.5E=13
PAGE |
, 1Q-008 SYSTEM OVERVIEW TIME 154/23<9:70
| HUA SBL
‘ RADIO A Al< .
‘ B .AS< >SA.
4 MUX SW . .
A . .
B . .
CY|04 . .
T1IWBI . .
TELEMZTRY. . .
SITE . . .
{AC=~3-18-23 MAINTENANCE VOLTAGES -~ S3L TIME 154/A322337
i INIITAL
NO o NAME VOLTS C rH AH < AL RL MEAN DEV DATZ=
31 TINBI+IS 15.2 G 9.5 157 158 (4.2 1345 151 @19 (5325%14
{ 42 T1HB1+12 {2ed G [3s2 1246 120  Ilyd I8 1283 737 153749}
| 13 T149%45 4495 £ 5:50 5425 5. 4,15 4,59 4:95 3 15374911
! 34 T14004=6 -6,24 A “5.40 ~5,70 =6,73 =5,3% =6,50 =A,74 724 |53/ 21}
79 RADI+2A 24.1 g 20+4  Z2herd 24T 22,8 38 24,1 18 1537911
J6 «AdN=27 i 2e 73 =18:2 =19,7 =2y ) =20 =227 =29, B Ao B




MAC-3-07-12

LINK STATUS TIME 154/0855149
SR e el 47 V7 s o BEDID nsricen
HUA SBL HUA SBL
ALARM SW MAJOR g PROB )
S MINOR p X PROB .
MAJOR . .
. ATUS TX IN SVC Rk A TX IN Sve A
RX IN SVC BOAT A RX IN SVC b st
3 MAINT - . MATNT :
; PARAMETER  FER <1 0E-T .<I.0E-1 RX SQUELCH :
CRFRM ! RSL MARGIN 16.944 R. 32.182 A
EYE MARGIN ©.6299 . 12.459
BER COR N0 DATA .NO DATA EYE AMPL  -3.8765 .-8.9677
EYE HITS B0 .. B
DER BER { B & 5.5E~13
PAGE
|
AS=2 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 154/0257:21
LAST LAST HR  LAST 24 HR LAST 32 DAYS  LAST 30 MTHS
SCAN  MEAN MEAN  DEV  MEAN  DEV MEAN  DEV
HUA RSLUAR 16.944 26,490 20.669 .838694 —mmmommmmmmmm mmmmm ng
A EYEMAR 9.6498 9.3738 0.4032 .40568 ---- e e D3
RSLAVL 1.0008 1.0009 1.0000 — —-mmmmmmm 2 RATE
EYEAVL Lof008 1, 0000 100000 mcommo e o b e s s o — RATE
EYEHIT 0.2 T R T A SR = y5p
HIA REEMAR 19,358 28,473 39,571 8, 1000 —eeoumimsshmssmmttnee 03
B EYBMAR 1.9603 3.3048 4,0121 3.367] encemessmtencssssoctedomsasaenma DY
RELAVL . 0008 1. 0000 08500 st il asmihind ot mobiibtons it RATE
EYEAVL 1.0003 1.0000 0.0932 =mmmmmmm—mmmmmm T RATE
EYEMIT 14407 08640 4.2908 13,586 =—me==m<cmewessmeesscasmamanacecs F5C
SBL BSLMAR 39,182 30,868 40,718 J5007 wosmmamdunsimins dedn D3
A EVENAR 12450 12565 12,006 . AH0AS b e oo meintomsin s s — Bg
BOLAVL 1.00BD 1,000 10000 st soatcainirmimisics i e — RATE
EVEAVL 10000 1,0000 | DU seosimmviimimismiissmmit doisisteie st srimincaionis AT
SYTHIT 0.0 Ol oDUIIE TOITH. mmsmisuios oo e i i i /5C
53L ISLMAR 24,417 32.474 35.798 |,8686 -—=mm-=mmmmmommaam 03
B EVEMAR 13,258 13,00 12,717 (BIB50 weeesamdamievacsannmmsinnmmasnas B
SSLAVE T, 0000 11,0008 |, 0000 i sms e i o o o s — QATE
EYEAVL 1.6000 [.0000 | 0000 cecscevcenneaneoussmcinsonnmsosemasmones RETE
EYE4IT 0.9 9,0 (DNDD TIIEE seacestmmmneamamianonnssnnma — 7SC
AR R R P S ok R R D o
] 266
1
N — ~ - -




P

10-298
ARM
STATUS

PARAMETER

MAS
ALARM
STATUS

RAMETER

1Q-208
ALARM
STATUS

PARAMETER

SW MAJOR
SW MINOR
MAJOR

TX IN SVC
RX IN SvVC
MAINT

FER

CRFRM

BER COR

SW MAJOR
SN MINOR
MAJOR

TX IN SVC
RX IN SVC
MAINT

FER

CRFRM

BER COR

SW MAJOR
SW MINOR
MAJOR

TX IN SVC
RX IN SvC
MAINT

FER

CRFRM

RER COR

LINK STATUS
oc."lT'-4@”g'-o‘ouo
HUA SBL
A . A
A . A

<1.@E-7 .<1.0E-7
NO DATA .NO DATA
LINK STATUS
-.....Tl-‘iﬁ.‘ cececce
HUA SBL
A . A
A . A
<1.0E~T .<l.0E-7
NO DATA .NO DATA

LINK STATUS
......Tl-4ﬂ@@......

HUA SBL
N i
PR A

<1 OE~7 .<|.9E=7
NO DATA  NO DATA
267

77

7%
3M TIME

......RADI().I....
SBL 3

: HUA
TX PROB
RX PROB
TX IN SvC - A
RX IN SvVC A
MAINT
RX SQUELCH

RSL MARGIN

EYE MARGIN 9.6¢90

EYE AMPL  -3.8765

EYE HITS 2.0

DER BER 1.7E-11
TIVE
.-....R

HUA

TX PROB

RX PROB

TX IN SVC A

RX IN SVC A

MAINT

RX SQUELCH

RSL MARGIN 29,423
EYE MARGIN 9.71438

EYE AMPL -8.8065

EYE HITS 2.2

DER BER 1 .5E=11
TIME

HUA

TX PROB

?X PROB

TX IN SvC A

RX IN SVC A

HAINT

RX SQHUELCH

RSL MARGIN 29,423

EYE MARGIN 9.7148

EYZ AYPL -8.365

ZYE HITS A

DER BER 1.5E=11

15470970221

19.369 A. 30.182 A

154/29481t 44
seeeesRADIO cce .

A
A

Sphata L

. 12.459
«=8.9677
q 8.3
o D4DE-13
PAGE 1

o 35,570

o« 13,928

«—=8.92677

. d.3

e 5BE~13
PAGE )

SRL

Te ¢ ¢ o ¢ o ¢ ¢ ¢ o o o
ro
K
-2




L s s ey e R R R e B R

| - e s I L S -1
F - PROCRDIRT. o _DATE |3IME |

6/1of1

Ul. 1nstall the Frame fiz Prver Gouerator. 39
between the redic ave V1-«00C in the RX baso-
E band input linc at SHL.

the TG set to O8oo
¢ pusabution
. epzat this
operation at a rate of ¢pproxiantsly once

k E . cvity Y omianutes. hecoa ¢ vhe tin2 when each
F operation is performed,

Pecturbation No. 1 o 800

T
’

n ('] 2 0804_

o "o je8cg
| f e oL
|
‘ 3 o816

} 0820
{0824

" "

B e

E
o @ ~3 [+

[1] " 1 0
COMHETE I Ho &S0

U3. VWhen %ftest is complated, rescooe equipment to
baseling ccnfiguration.

e

BEE o o i

l | CONDUC o 2y z—j (’Z([?_ Vol s (_a//p/';,"/
r ‘ CheR ' AR
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e

CITEC SYSTH EVALUATION WORKSHEET

Page 1

— 5
i OBSERVAMCE (key voints only)

PRINICULI' RET (ATTACH) |DITE

Ty |

P 1o

A11 systems clear.,.Base Line data,..//cs

T1-4000 mux,.bad FER,..//dg

Check ra dio RSL's, Maint voltages a ppeared 0K,
Request Maint switch T1-LOOO recv "A" to recv "B"

.System is good with the "B" mux recv ...asked
maint to check SBL's t1-L000 "A " recv,..//dg

T1-4000 at SBL. Switched"A" recv back on line,
System clear....//dg

! There wa s a distinnt disadvantage in not being a
| to have both FER's of both recvs of the T1-400O

{ while in monitor immediate, Only the recv mux on
i wa s updated.cs
|

NOTE: ther were erroneous ¥¥ FER displays for the
XEZ"B" mux, problem turned over to the soft ware
personel,.cs

The protlem with the erroneous FER displays on
the "P" mux at SBL appears/appeared to be within
the TATEC equipment,...Howkver, tnis clea red up

now appears to be functioning preperly,.Will cont

TECH CONTROLLER

|

Maint advised there was a bad "A" re~v card in th%

before it could be isolated...The monitoring system

to monitor this to see if it appears again...///RR

CRT systems Overview indicates a problem with SBL{'s

Problem isolated to bad recv card in T1-L0OO at SPL.

ple

l ine

| nae

1-L4/ 10June 77

5/10June 77

. 6/10 June

6/10

6/10

6/10

0750
0807

082 0 ;

0830

0ELn

0845




22 / /0 Janre

MAC-3-07-12 2 SYSTEM OVERVIEW TIAE 161/07133249
HITA
RADIO A
B
MUX SwW
A
B
CY1924

. .
. .
‘e .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .

TELEMETRY:..-.-.--..:o.ooo-oooo:

STEE . .

AS=2 LINK srATJs TIAE  161/70i3430F "
......f|-4f/5 1..--.. .llIQOQAn]{)l....l
HIJA Sist HiA Sal.
TY DROR
QY P03

ALLARM S MAJOR
SN MINOR
MAJ O
STATUS TX IN SVC
RX IN SVC
MAINT
DARAMETER FER
CRiFp!

A TX [N SvC
A X IN SVC
MATNT
<l AG=1 AX SOMIELCH
Aol HARGING 34,337
YE MARGIN 12,432
RER COR NO DATA  JNO DATA SYE AMPL -8.8 165

SYE TS 1.7
BEST A‘J{.iu’ LE COPY ™

e« o o o o o s »

=R BER | Ak

!
w

e e & & e« o ® o o © o




DTCT AV NDV
if’k}qtp“ é‘i_ é’v, ‘ Y ™ ‘,._:_.. = &"\JL.;
LR
— -
H# 2 (o Tars 7
[0="%25 LINY STATJS FTAFE 161/413334R%
SO0 CHOL B de R b SRR alers o el WA lis oietain
HITA Shl HilA 3L
Al ARM SERVICE . Ce .
| 2EAOTE a A
- STATUS YATINT o AATNIT o
PARAMETER SHANNE] & R <l ME=6 <l..9E=6
. REFRA & o
] SITE S“NTRY .
| ALARMS SIRE 5
! AC PAR .
| SBATTERY o
% NQA- pH .
N.Go HV e
FLOOD . PAGE 2
YAC=1-31-96 LINK PERFORMANCE ASSESSMENT - RADIOS [T4E  161/97130:50
LAST LAST HRr LLAST 24 He EAST: 380 DAYS LAST 3@ 4THS
SCAN MEAN AN VFV AN DI MEAN DEV
N - HUA RSLMAR 34.333 29,379 20,972 ,48645 25,587 4,456, ~cccoceemeeeeeee DA
1 A EYEMAR 13.482 13.715 13.443 ,22107 00,4029 A4 A2 ~=—m—mm————a———— N3
RSEAVL 1.000% 1.0000 @00 ——ccacae [S149h ——cammm—amae—aimec e AT
EYEAVL 1.004% 1,003 | .00%) ———ee—aeee BTG emmm—me s = oo RATE
EYEHIT Do N Aot De@ 314435 6483 ~cmmmmmmmmmmem e /SC
HUA RSLMAR 27.516 21,336 27,235 11,3219 137,241 2,004 ~e-=-sccccem—ae )2
B EYEMAR 5.8569 6.225% 6.36U4 715243 6,4459 2 ,FA487 ~mm—mmmmmmmmee e D3
RSLAVL 1.€435 1 ,0343 | ,(O3D) ——e—m—aeee e0RBA? e NATE
EYEAVL 1.99%9 1,00%5 | ,00B) ——mmmeee 3, ,0083 =m—mem—m e e mmme e RATE
EYEHIT 7.9 Ded 61455 2,1336 3,/895 44,5883 ~—--mmeommeem—an /5C
SBL HSLMAR 37.5%3 37.643 36,269 2,4525 39,053 | ,434( eemememommeeaeoe N2
A EYEMAR 14.327 14,065 13.581 ,45742 12,013 64020 ~ecemeccmmceeaan N8
RSLAVL 1.8035 1,030 | 003 —m=mmmem |, (007 mm e c e mm e e AATE
EYEAVL 1.09%3 | 000 | (O3 ——em—mme e Ay IVAE = m e e RATE
EYEHIT A4 BB JAMBE AR 23771 3,1AB9 sccmmcmacmcceea 750
SBL RSLMAR 32.333 32.483 32,224 11,2777 34.17 03309 «ccmccccccccaaaa 9 |
B EYEMAR 13.83] 13,831 13,464  ,40666 12,544 | .4944 ~ccmccccmcmccaaas 3 ?-
| RSLAVL 1,009% | ,00073 |, 308 ceeemae B L T RATE |
. j EYEAVL 1.0000 |.0000 | .09 =—cccacce 0,004 ccocamc=emancanoasnnnaae AATE
e | EYEHIT e Ve OB ,O0A99 | ,49672 33,1386 ~—emccccmccoaace /3C
; & Pl U8 1.U09) |, AN —mmmmmem L B L T —— 01l 1,023
: |
\ |
| 271 ;
] | 3




EYEVOL-

RXSQH

EYEVOL=

RXSOH
LNKAVL

EYEVOL-

RXSOH

EYEVOL-

RXSOH
LNKAVL
A.2

FER
FERAVL
CRFRM
CR/57H
CR/ZHIT
FER
FERAVL
CRFRY
Ci/5NH
CR/HIT
FER
FERAVL
CHFKRM
CH/SOH
CR/HIT

. FER

FERAVL
CRFRM

CR/SOH
Co/HIT

IS fo Tare 77

LAST LAST HR LAST 24 HR LAST 3¢ DAYS LAST 39

SCAN MEAN MEAN DEV MEAN DEV MEAN
3.7507% -3.7307% -3,7398 .A7939 -4.1448 4159/

B0 V.4 e 6. 00734
4.4700 =-4,4325 -4,4147 ,49514 -4,3043

AeA 2.9 Vol =——m=m—— 2,731
100073 | ,PA000 P,0064 ——=~——==— ,9992
3.68% =3.7070 -3,6657 .37496 -3./742

e .0 Be 13,293
37209 =3.720@0 =3.71345 . 1@055 =3,33]14

.3 3.4 Ao =——m=m——e 33,0002
1.00%) | . 0909 (AAA - 1. OGRS

A9 2.0

LAST LAST HR LAST 24 Hu« LAST 34 DAYS LAST 39
SCAN MEAN McAN NEV MZAN MEAN
1eAE=15 2,30=16 2,4L=1)==emneeem 5 ,5E=-8
102073 | ,ACAS | (ANA) cmmmmeee | [ ATAA
A, A A A 2 3, 3223
v). A /‘l."’
b4 d. A ’
16@BE=15 3.3E=17 | 4~ 18===~—=—
1eOVAI | JAOEA |, ACAA
Ve Do
M.j l.n,
h,9 Ve ¥
1 WE=-15 2.30=16
| « VA4 | « AAA)
2.9 3.9
Be™ L,
De9 1o )
5.2E=10 6,4F=9
| « 20X | , OCAA
4.7
Ve?
(G}

UTHS

MTuS




can
e -~

3
i
!
|
#Hd 0 Tum??
MAC—1=57=12 LINK PERFORMANCE ASSESSMENT - TIWBI TIME 161/@744z21 .
LAST LAST HR  LAST 24 HR LAST 32 DAYS  LAST 32 MTHS
SCAN MEAN  MEAN NEV MEAN DEV MEAN DEV |
HUA FER 1.2E=14 3.2E=15 00014 =—=m==== [ 4E=7 ====m=—mmmmmmmmme e RT= ;
. RFRM 2.9 2.0 3.000) -——--m—- 5.8333 4.1399 —-——-mmm—mmemmem RTE !
= SBL FER 1.2E=14 2.8E=15 .IMB19 =—==-==n 3,2E=6 ~==m—=mm-—mmmmm——mme e RTE
RFRM 2.9 0.0 1,000 —=---=-= 3,2333 2,8674 ——-—-—---~m--m— RTE
:i
a5-1 MAINTENANCE VOLTAGES - HUA TIME 161/2/45293 |
INITTAL |
z NG, NAME  VOLTS C RH AH . €5 AL RL  MEAN DEV  DATE |
21 TIWBI+15 15.5 G 16.5 15.7 15.8 14.2 13.5 14,9 3.09 153/4941 |
; 22 TIWBI+12 124 8 13.2 12.6 12.0 11.4 108.8 11.9 2.46 15372957 -
, 73 T14090+5 4.96 G 5.5 5.25 5.4 4,15 4,5 4,95 .08 153/2927
24 T14000-6 -6.08 G =5,49 <5,70 -6.%2 -6.39 -6.60 -6,03 3 15374907 |
25 RADIO+24 2480 G 26.4 25,2 24.0 22.8 21.6 23.9 829 15374997 |
@6 RADIO=23 =19,9 6 =18.0 =19, =20.J =21.J =22.9 -19.9 .%36 153739731 |
A52 A49HUADD I AIDBSTIWBI+15 D16 15.5D f
2
46N28 16.5 15,7 15,3 14.2 13
'\
INITIAL ;
0. NAME VOLTS € R4 M 5 AL KL 'EAN  DEV  DJATE ‘
0 TINBI415 15.2 6 16,5 15,7 15.8 14,2 13.5 15,2 213 537011
12 C1MBI+12 123 -G 13,2 12,6 12,0 1l.4 19,8 (&3 .91 15374911
43 11407045 4,05 6 5.50 5,25 5.% 4,75 4,50 4,95 793 15374211
11 [14080-6 =6.44 G =5.4% =5,70 =6.77 =6.34 =6,60 -5,03 TR 1537211
s ANT0+24 24,1 B 26,8 25,2 243 22.8 216 24.1 5 153/3911
16 {A 1! O)=A 2% & =3, =D A 2,4 <21 N =22,0 =271 SR B
k
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it

AS~1
RADIO A
B
MUX SW
A

8
CY124

TIWBI

T
c
>

® e & o % e o e o o e & s o e

SB

>IA

e

b e o A i

5//03‘(4/\/6 >

SYSTEM OVFRVIEW

T

L I R I I I A A I A )

TELEYETRY.

SITE .

MAC=1=-07-12

ALARM

STATUS

PARAMETER

SN MAJOR
Sd MINOr
MAJOR
TX IN 5V
RX IN SV
MAINT
FER
CRFRM

RER Cor

G

el
-

.

[LTNK STAT'IS

o6 vae e L 1 =AM G 5 e 0w

HUA S3L

A ) A

A J A
<1.IE=T . 1.AE=5 A

MO DATA o 66,9547 R

274

¥ PrOB
24 PRO8
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During the scenarios a few omissions were noted of certain
alarms/parameters which would have made the monitoring facility
nmore complete or effective; these will be discussed. Also, in
discussions with tech controllers during and following the
scenario test phase, they expressed preferences regarding the
parameters available for monitoring. Their remarks provided
first hand user information giving insight into the completeness
of the alarm/parameter list.

One of the Tech Controller comments arising from the System
Simulation Scenarios dealt with the inclusion of local and

remote alarm information in the CRT displays. This feature

is presently included in the CY-104 alarms, i.e., Service and
Remote. However, because of the way these two alarms are brought
out of the CY-104, the effectiveness is negated. Both Service
and Remote alarms originate via the operation of one relay, K1, 1
within the Power and Alarm Unit of the CY-104. Therefore, if a ¥
local Service alarm has been generated, a Remote alarm is gener-
ated also. An outgoing alarm is transmitted to the far-end and
results 1n a Service alarm at that site, and therefore, also a
Remote alarm fur the reason just given. The result, then, is that
a local alarm at Ft. Huachuca, for example, will cause not only a
Remote alarm at Site Sibyl, but a Service alarm at Sibyl and a
Remote alarm at Ft. Huachuca as well. This shortcoming stems from
the fact that the signal that drives the Remote Alarm Indicator on
the Power and Alarm Unit of the CY-104 is inaccessible for DATEC
monitoring because of TEMPEST restrictions. This aspect was dis-
cussed during the study phase for ATEC Digital Adaptation (Refer
to Volume I of Final Report for ATEC Digital Adaptation Study -
Report No. 476-13656).

For the Ft. Huachuca demonstration, only 6 maintenance voltages

at each site were selected: two voltages from the "A" radio
transceiver, two from the "A" T1-4000 multiplexer and two from

the T1WBl. To provide complete monitoring, all secondary derived
voltages should be monitored along with the prime dc voltage (-48V)
to the communication system,

Present DATEC configuration provides for 7 site alarms:

Entry

Fire

AC Power

Battery

Waveguide Pressure
Waveguide Humidity
Flood

Since no sensors/transducers were available either at Ft. Huachuca
or Site Sibyl, a switch was provided to simulate one of the site
alarms-- again, just for demonstration purposes. These alarms

can provide very useful information. Had there been sensors for
two particular functions during field tests, they would have
served to prevent undesirable situations and in one instance would
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have called attention to an overheating condition, in the
AN/FRC~162 Radio, which eventually led to burn-out and
catastrophic damage to a power supply unit. The other alarm
which would have been useful was the AC Power monitor. There
were numerous momentary outages of primary ac power at both

Ft. Huachuca and at Site Sibyl. Power supply circuits in the
AN/FRC~162 Radio were such that secondary dc supplies did not
fully recover following resumption of normal line voltage levels.
They remained at about half their normal voltages, causing con-
tinued loss of service. Site alarms, then, are definitely needed.
A survey of a particular site should be made, and once the ele-
ments to be monitored are chosen, the only remaining task is one
of providing the necessary sensors and interface with DATEC
equipment.

Another parameter should be considered for Trend Analysis (TA).
There is presently no CY-104 alarm/parameter monitored and trended
on a long-term basis which provides information relative to service
history. The CY-104 Service Alarm could be used for this purpose
in much the same manner as FER is used in the FER Available TA
parameter. This would involve only software changes to incorporate.

The Tech Controllers were in general agreement that one parameter,
BER Correlation, which is the difference between the log of T1-4000
FER and the log of BER derived from the baseband Eye by the BEM,
provided no additional information which would be useful in fault
recognition or isolation. They felt that FER and the Ey¢ param-
eters such as Eye Margin, Derived BER and Hits, were sufficient
relative to alarming and trending.

6.1.2 The Pate Software Adaptation Requirements Specified In
Paragraphs 1.3 through 1.3.1.4 of Annex II of the S.O.W.

The following matrix in Table 6-3 shows each S.0.W. section number
and description followed by the PATE files or new software modules
that satisfies the requirement. Also shown is a description of
the way that the test data validates the requirement. The appen-
dices under Validation refer to appendices in the Field Test Plan
and Procedures document, dated 24 March 1977. Module names and
their place in the software hierarchy can be obtained from Figures
6-11 through 6-15 in Paragraph 6.2.1.

6.1.3 The Hardware Adaptation Requirements Specified in Para-
graphs 1.2 through 1.2.2.9 of Annex II of the S.0.W.

Compliance with each of these requirements was verified during in-
plant tests of the DATEC equipment. Although not specifically
addressed in the Field Test Plan/Procedures, compliance with the
above paragraphs of the S.0.W. is implicit in the usage and proper
operation of the hardware adaptations throughout all phases of

the field test program. The field tests, specifically the System
Simulation Scenarios, provided assessment of the operational
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TABLE 6-3,

S.0.W.
Section No.

T

Description

Fedelol

1.3.1.2

1.361.3

1301351

1.3.1.3.2

1.3.1.3.3

Ls3:1.3.4

1.3.1.3.4
(a)

1.3:1.3.4
(b)

1.3:1.3.4
(c)

Ledele3:4
(cl)

1.3.1.3.4
(c2)

1s3:16304
(c3)

Ledsduded
(c4)

Addition to PATE
operator
interaction

Modify PATE. DLC
routines for MAC/
MAD communication

Addition of Nodal
Control Monitoring
task

Command Selection

Command Transmission
and Reception

Response Error
checking

Results “rocessing

Process Major
Alarm Scan Data

Transfer and Alarm
Summary Data to
Site Data Base

Calculate Site
Parameters

RSL and RSL
Availability

T1-4000 Frame
Errors

T1-4000 Reframes
Eye Noise, Eye

Amplitude, Eye
Hits

DATEC SOFTWARE S.O.W.

Satisfied
by Module(s)

PATE File $SPCS

PATE File $SPNIS
replaced by file
$SDLC

1.0 - Task Name =
NS

Hol, 1.1.1 "PATE
IQCS Task

154; 1i4.5; 1.5

COMPLIANCE MATRIX

Validati

Presence of
test data i
Section II

Presence of
test data i
Section II

Presence of
test data i
Section II

Observation of
Scan Sequence
during testing

Presence of
test data i
Section II

In-Plant Te
Field Test
observation
See detail

Validation
Appendix A

Validation
Appendix A
See below
Validation
Appendix B

Validation
Appendix E

Validation
Appendix E

Validation
Appendix F

on

n 3
n

n

n
st H

below
Test ?

Test

Test

Test

Test

Test




< A s isan s ta AR N M3 s <

TABLE 6-3,

S.0.W.
Section No. Description
1.3.1.3.4 TlWBl Frame Errors
(c5)
3.3:143.4 TIWB1 Reframes -
(c6)
1.3.E.3.4 RSL/Noise Changed
(c7) Link Availability
1.3.1.3.4 Reframes/Receiver to
(c8) Squelch
1.3:1.3.4 Reframes/Eye
(c9) Hits
1.3.1.3.4 Error Rate
(cl0) Availability
1.3:1:3:4 Derived BER
{cll)
1.3:ke3.4 Determine BER
(d)
1:.3.2.3.4 Determine Parameter
(e) Statistics
Le3elodad Output Processing
Le3alks3eS System Overview
(a)
1.3.18:3.9 Link Status -
(b) Page 1
1.3.10.345 Link Status -
(c) Page 2
1a3sle3:5 Link PA - Page 1
(d)
le3elsdes Link PA - Page 2

(e)

T RSl i s it s, A SO

Satisfied
by Module(s)

DATEC SOFTWARE S.0.W. COMPLIANCE MATRIX (Cont)

Validation

15 5.6

6.2, 1.646

1:643; 14646

Validation
Appendix D

Validation
Appendix D

Validation
Appendix G

Validation
Appendix G

Validation
Appendix G

Validation
Appendix E

Validation
Appendix F

Validation

Test

Test

Pest

Test

Test

Test

Test

Tests

B,C,D,E,F,G

In-Plant Tests

B,D,E,F,G
Validation
B and D

See below

Validation

Validation

Validation

Validation

Validation

Tests

Tests

Tests

Tests

Tests

Tests
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TABLE 6-3.
S.o.w.

Section No. Description

3 S A B Link PA - Page 3

(£)

1e3sE.3.5 Link PA - Page 4

(g)

13 tadeS Maintenance

(h) Voltages

1 e A L Nodal Control
Operator
Interaction

1.3.1.4 Link Performance

(a) Assessment

1.3.1.4 Display Link

(b) Status

1e3.ka4 Display Site

(c) Parameters
(Maintenance
Voltages)

1.3.1.4 Access Alarm

(a) Thresholds

SO TR

Satisfied
by Module (s)

1.6.4

2.13, 2.13.1,
2132

280

DATEC SOFTWARE S.O0.W. COMPLIANCE MATRIX (Cont)

Validation

Validation Tests
Validation Tests
Validation Tests

See below

Validation Tests
and Scenarios
NE, LP, 1,[1

2

Command 3
4

Validation Tests
System Scenarios
NE, LS, 1;]1
Command 2

Validation Test C
System Scenarios
NG, MVIHUA

SBL
Command

Software Log 466
Pages 3,7,11,39,
40,41
NC,AC,SA{HUA
SBL
NC,AC,AT,N
Commands




‘ TABLE 6-3. DATEC SOFTWARE S.0.W. COMPLIANCE MATRIX (Cont)

S.0.W. Satisfied |
| Section No. Description by Module(s) Validation
1.3.1.4 Change Alarm 204, 2040, Software Log 466
I (e) Thresholds 2.14.2 Pages 3,7,11,39,
40,41 3
Data entered with ;
! Change Commands
Eo NC,CH,SA‘HUA
: SBL
| NC,CH,AT,N .
i In-Plant Test g
r Report Section III ]
1.3.1.4 Add to Alarm 2.14, 2.14.2 Software Log 466
(£) Library Pages 3,7,11,39,
40,41
| Data entered with ]
' Change Commands 3
| ic,CH,AT,N i
1 4
k 1:3.1.4 Delete from Alarm 2.14, 2.14.2 See 1.3.1.4(f)
(9) Library
1.3.1.4 List Alarm Library 2,13, 2,132 Same as 1.3.1.4(f)
(h) NC,AC,AT,N
' Command
i 1.3.1.4 Tag Parameters for 1.14, 2.14.1 In-Plant Test
I (1) Statistics Report Section III
| Presence of
h Trending Data in
i Section II
1.3.1.4 Reset Parameter 2.14, 2.14.4 In-Plant Test §
- (3) Statistics Data Base Report Section III
i Generator Field Validation
E Program Tests required
clearing before
test
1:,3:1.4 Return to Normal 2.6 The use of
(k) Nodal Control NC,RN: NC,SN 3
Scan Commands 3
l
i
i 281
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validity of the hardware adaptations; not only from the stand-
point of correct nr accurate operation, but alsc with respect
to utility or effectiveness.

To best illustrate how the BEM and EPUT were used as effective
tools in CPMAS operations, consider the following two test
scenarios. The first is a scenario from Appendix R, 13 June
1977, wherein EYE parameters were caused to degrade as a result
of abnormal RFI which was introduced at the in-service radio
receiver waveguide. Note that the tech controller was able to
identify the source of the problem through the use of EYE param-
eters, Margin and Hits, as processed by the BEM, before it had
progressed to the point where BER was excessively degraded.
(De;ived BER was 1.0 x 10~/ and T1-4000 FER was still less than
10=%.)

The second scenario (Appendix U', 20 June 1977), illustrating use
of the EPUT, was one of many wherein EPUT processed data was
utilized in problem identification and isolation. 1In this case
T1-4000 frame errors counted by the EPUT (from which FER is com-
puted by the PATE), and transient T1-4000 control reframes latched
by the EPUT were used to pinpoint the fault to the "A" multiplexer.

As a result of observing the equipment in operation during test
scenarios and from comments from the tech controllers, there was
a hardware change made to the EPUT to increase its effectiveness.
It was noted in such scenarios as that of Appendix K that occa-
sionally, depending upon the point in the scan, a radio receiver
squelch induced by momentarily closing a waveguide shutter would
not be displayed following the succeeding scan. The time base
(i.e., sample period) of the EPUT was two minutes. The normal
scan period (i.e., time between CRT display updates) was between
3-1/2 and 4 minutes. It was therefore possible for the EPUT to
latch a transient event, time-out in 2 minutes, and then clear
itself by the time it was sampled again by the nodal controller.
The occurrence of the transient event was therefore lost. An
optimum time base to assure that no data is lost would be slightly
less than the normal scan time. The time period chosen was 3-1/2
minutes. Field modification of the EPUT was a relatively simple
matter of changing time base strapping on the Command printed
circuit board assembly. This is documented in the Ft. Huachuca
and Sibyl Hardware Log Books (Pages 2 and 1 respectively).

This modification, however, had its disadvantages too. It slowed
down fault isolation. Increasing the time base from 2 minutes to
3-1/2 minutes slows down the process of determining what a frame
error rate is, for instance. A dual time base-- 3-1/2 minutes
during normal scan and a shorter period during fault isolation
procedures-- was considered. This is covered in greater depth

in Paragraph 6.1.15 of this section.
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PROCEDURE

DATE

TIPL;‘..—‘ :

R2|

R3.

R‘.

GOWEL

CA.‘

At the HUA in-servite receiver waveguide, using
the HP 570-30 Directional Coupler and HP 620B
SHF Signal Generator, apply the following
frequencies (deviation from center received
frequency) at the levels and for the period

of time indicated: -

Frequency (Rec'd Freq.)

~b0 =52 =22, -0 S 2T S
20*:;8\& ~40dBm0  F88
~20,>30_& -404Bm0 " -
~20,-30-& =40dBm0 "
~207<30 & -40dEBm0 "

'+ 3

L+ 6.3 -

At the completion of step Rl, restore equipment
to baseline configuration.

At HUA, using an HP 606B (or equivalent) test
oscillator and the summing amp (a special piece
of test equipment) configured as shown in Fiqure
R-1, apply the following frequencies at the level
and for the period of time indicated:

Frequency Level Time
1.544MHz -20 and -30d4dBm0 TBD
3.088MHz =20 and -304dBm0 b
6.176MHz -20 and -30dBmO "

12.352MHz -20 and -30dEmO0 ~

At the completion of step R3, restore equipment
to baseline configuration,

/Jf%@&m 6/377

ENVED BY

Level ////,/ﬂ;;;;\\\

1

—-4S

6-13-77

~40dBm
~ 5% |

=50

-~

-43
-4

0920

0924
0930
0934

0?40
09451

o
i
i
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Figure R-1l. Test Configuration, RFI at Baseband Level




DATEC SYSTEM EVALUATION WORKSHEET 13 June 77, Pg # 1
[}
OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | ~TME

Starting new day, with all systems green, and - 1-L/13 June 77 6/13 | 0750
systems da ta attached,..////RR

Noticed audible alarm (radio), and system 0851
switched to "B" recvr here a t HUA...A 130 . '
areon"B" at SBL,..investigating furter ATT../{/RR

RBack on "A" systems both at HUA & SEL,..CRT 0906
overview display now indicates the "R" Recvr
as amber at HUA,..Checking ATT...////RR

LP display, Pg 1 indicates that the "B" Recv 0908
RSL marging at a =9,.Chking ATT...///RR

Requested maint at HUA check the B" recvr (Front 0910
end)...////RR

Systems green again, Maint a dvsd they had a 091k

i cable off the "B" recvr....////RR.///Tis was
a CWC type problem,..///RR

XE3E Link Status display shows low eye margin on 5/13 Jun® 1977 DeLO
HUA rec, Parameter table shows rapid drop in eye
margin...Ttlshg to locate/isolate pblm.../ph

IBK3 Requested maint to swap to "b" rcvr at HUA. 0eL3

«eo/Ph

Swap ba ck to "A" recv at HUA,.//cs 0950

Request maint switch SBL's: Tx from "A" to "B" Tx.[es 0952

REEY Suspected rfi on rec from SBL, Maint checkinf../ph 0959
. SBL ha s new XMTR up for testing requested that they 1002

s hut down XMTR to see if it is causing RFI ../ph
SBL shut down test XMTR, eye margin data, retirnefl : 1006
' to normal...pblm logged as RFI caused by test XMIR
| at SBL..../ph

A1l systems clear at this time,../ph 1010

SBL changed back to their "A" transmitter.,./ph 101k
(4

Trofible caused by a Test XMTR at SBL Site, causin&
RFI on HUA Rec...

TECH CONTROLLER Cﬁ{

{

OBSERVED BY
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Je?
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PROCEDULE

/

- Ul. 1Install the Frana Bit Error Ganerator (FBEG)
bevicen tiaae vadis  nd 91-4200 in the RX base-
band innut. line at ,n“t" 3T,

J I
J2 SR S T =iy et soh ko
?::klj’:‘.:f‘-; " Ao | L RV PR B U VY |
switchi several tiims (3-5). Pupha* this
operation % a rate cf approviantely once
every S iriuutes., ZIocord the time when each
operation is performed.
Perturbation Wo. 1
-’ » L] 2
" L 3
E 5 L] L) 4
ﬁM .u @
z76 mux @ 9¥SY 5
" " 6
L] " : 7
" L] 8
" n 9
” L] 10
/ ; :
U3. When test is completed, restorz equipment to

baseline configuration.

CONDUCTED BY _a MJM b-26-77

OBSERVED BY

'\

9 1
| DATE ;_'_-:.';:.

‘d 20-77‘06’00

084¢

2274
p&50

bgas|

291




DATEC SYSTEM EVALUATION WORKSHEET 20 June 77 Pg # 1

OBSERVANCE (key points only)

PRINTOUT REF (ATTACH)

DATE

TIME

Starting new day, with systems green, and data,
a ttached..////RR

Overview display indicates the "A " mux a t HUA
is amber...letting another scan go thru before

doing anything...////RR

“ink status display indicates the problem with thL

"A" mux is FER,...Req uested maint switch HUA
to the "B" recv mux,.///RR

On "B" mux, recv at HUA, and display indicates thfs

is also ba d,....However, this could be old data
so have to wait for another sca n before we can
decide if there is any problem with the "B" mux.,

"ot mux has now cleared, and service appearrs to

be restored,...Advised maint to check the "A" mux],

Recv at HUA.....////RR

¥ 1-4/20 June 77

5/20 June 77
6/20 June 77

7/20 June 77

L .///RR
8/20 June 77

Problem isolated to bad Recv "A " mux at HUA,,
maint advsd problem with the "Recv time base",,.
System back on the "A " mux ATT...///RR

Displays used, evee

1, System overview
2., Link status Pg #MR 1 .

Note: The length of time required to determine
if the "B" mux was good (after putting it on line

~—

was lengthy, due to the scanning sequence/time,..[////RR

TECH CONTROLLER 4//

Ch S5

OBSERVED BY

6/20

0845

08L6

0850

0857

0900

0913
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B . . ;
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J6 RADI0=29 =20.1 =134 =10, =22,08 =21, =22,0 <D, | A 10370011
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There were also hardware changes made to the BEM Active Coupler
(BAC) and to the BEM itself during the field test phase. The
gain of the BAC was originally designed to accommcdate a base-
band composite RMS level of -7 dBm (determined during an early
site survey) so as to provide a nominal 0.309 volt RMS to the
BEM input circuits. A 100 ohm potentiometer was used to adjust
for slight variations around the -7 dBm level. When the field
tests began, however, it was noted that the baseband level was
set in the receiver to -9 dBm. The 100 ohm potentiometer was,
therefore, changed to 500 ohms to provide a wider range of gain
adjust.

Further changes were made to the BAC and to the BEM to assure com-
patibility of the BEM with the DR8A baseband monitor point. Fol-
lowing are those changes and the reasons for them:

Unit Change Reason
BAC Input resistance from Obtain the correct input
75 ohms to 560 ohms voltage level to the BAC
amplifier.
BEM Xtal frequency in Receive Input to BEM is either the
Input Unit from 12.5533 in-phase or quadrature signal

MHz to 6.2765 MHz; tuning from DRBA which is 6.3 MHz
coil from 7 ~ 14 uH to

14 - 28 uH

BEM Output filter added to Smooth cut (average) disper-
Dispersion Voltage out- sion voltage changes due to
put to MAC PLL lock-up state changes in

demodulator of DR8A

BEM Voltage divider which To maintain the same relative
sets threshold window Hit count under similar RSL
for Hits changed to conditions. Since system had
effectively narrow higher BER with DR8A and also
the window. more hits, the Hit window was

narrowed such that amber and
red thresholds related to
nominal DR8A operation as
they did for nominal AN/FRC-
162 operation.

As a supplement to the Validation tests and System Simulation
Scenarios which were conducted during field tests, additional data
was collected to show correlation of BEM derived bit error rate
(BER) with that measured using a BER tester. This was done when

the AN/FRC-162 radio was being used and again later when the DR8A
radio was in service. This data, shown in Tables 6~4 and 6-5
indicates correlation well within one order of magnitude which was
the design goal for the BEM. Table 6-6 presents data that was taken
during in-plant tests of the BEM, and is inclgded here to show
correlation down to a BER in the order of 1077,
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TABLE 6-4. BEM DER BER VERSUS MEASURED BER, AN/FRC-162

DER BER BER (Meas) RSL (dBm, Ref)

, 7.3 x 10-13 <10-8 -37

| 1.7 x 10-12 <10~8 -46
§ 2.0 x 10-12 <10-8 -57
1.4 x 10-11 <10-8 -62
9.3 x 10-10 <10-8 -68
2.1 x 1079 <10-8 -70
F | 2.6 x 10~7 9.0 x 1078 ~72
2 1.3 x 1076 3.0 x 1076 -73
E | 3.9 x 1073 2.7 x 1072 -74
2.0 x 1074 K, 35 A0 -75
4.9 x 104 5.3 x 1074 -76
9.4 x 10-4 1.6 x 103 -77
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TABLE 6-5. BEM DER BER VERSUS MEASURED BER, DR8A |

| DER BER BER (Meas) RSL (dBm, Ref)
3.1 x 1010 <10-8 -75
1.4 x 10-9 <10-8 -80 j
| 2.8 x 1079 <10~ o Tng |
.§ 6.9 x 10-9 3.0 x 10~8 -84
| 1.3 x 10-8 4.0 x 10~8 -85
3.0 x 108 6.0 x 10~8 -86
4.0 x 1078 152 % 167 -87 %
1.9 x 10~7 4.6 x 10~7 -88
| 7.4 x 1077 1.3 x 1076 -89
5.0 x 10~ 5.0 x 10~° : -90
‘ 5.4 x 10~° 1.3 x 107> -91
2.7 x 10~4 4.5 x 10=5 -92 f
9.6 x 10-4 2.0 x 1074 -93 1

TABLE 6-6. BEM DER BER VERSUS
MEASURED BER, LABORATORY

DER BER BER (Meas)
7.8 x 10-11 7.5 x 1010 :
] 2.0 % 10509 Bl x 1040 ’
; 7.8 x 10”9 8.0 x 1072 %
E §id'% Y07 6.6 x 1078 :
: 6.6 x 106 5.1 x 106
4.3 x 1072 3.8 x 1072
5.7 x 10~4 5.3 x 1074
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6.1.4 The DATEC Capability to Accomplish Sudden Service Failure
Sensing (SSFSS), Omnistratametric Monitoring, and Nodal
Control Monitoring

The SSFSS function was fully validated by Appendix A Procedures
during the validation phase of field tests (refer to Section 1II,

of the Field and Evaluation Report). If a major alarm signifying
loss of service occurs, it is sensed and displayed on the Alarm
Scanner at the site and at the nodal control Alarm Display within
four seconds. The top or primary CRT display for major alarm moni-
toring is the System Overview page, which is the "home" or starting
position for nodal control monitoring. Within 30 seconds after
occurrence, a major alarm will be displayed on the System Overview;
the highest alarm (in terms of the communication system hierarchy)
at a particular site will be blinking. Omnistratametric monitoring
is available at the System Overview in the form of hard equipment
alarms and parameter alarms, and expands into the lower display
pages (Link Status, Link P.A. and Maintenance Voltages) where key
parameters from all levels of the communication system are .alarmed
and trended. Section II of the field test report deals with the
quantitative aspects of this subject. The following examples--
excerpts from the System Simulation Scenarios-- were chosen to
illustrate the feasibility of nodal control and the effectiveness
of omnistratametric monitoring.

The best example to illustrate complete monitoring through all
levels of the communication systen is a scenario involving problems
at all levels. Appendix EE was intended to test DATEC's effective-
ness as a tool in recognizing and isolating multiple, unrelated
failures. Note that the problems were first observed at the System
Overview level and then traced downward through the lower tier dis-
plays to their source. In a particular example, the scenario con-
ducted on 21 June 1977, a total >f 4 separate, unrelated problems
were identified and isolated in a veriod of approximately 20
minutes.

Another scenario which presented a wide range of problems for the
Tech Controller to solve was Appendix FF. The tech controller
accurately notes in the scenario on 20 June 1977 that he could not
have isolated all the faults using the System Overview; however,

it will be noted that this display was frequently used as a starting
point in problem isolation and presented a good overall picture of
the link's operational status at any given time as the scenario
progressed. It proved useful, then, in the process of nodal control.

6.1.5 The DATEC Performance in Both the Active Scan and the
Special Request Modes of Operation

In addition to the active or normal scan mode of operation, there
are two other modes that can be entered via operator interaction.
These are Monitor Immediate and Self-Test.

0 Bnd i o e
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DATEC SYSTEM EVALUATION WORKSHEET 21 June 77 , Pg # 5

-

' OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIME

—

Systems again Green...////RR : 6/21 |15L0

BESSSE

System overview indicates Amber Inservice radio| 9/21 June 77 1557
atSBL..cot/ph ) \

Link st;tus page one indicates amber RSL on SBL 9/21 June 77 1558
rec,.../ph

TIWB1 HUA?SBL in red att..../ph | 10/21 June 77 1559

| Request that maint pull in house loop on the
; TIWEL at HUA and SBL..../ph 1600

Maint advise KHUA has a bad TIWBl..../ Still 1602
xm showing low RSL on the "A" Radio at SBHL,,/cs

Request SEL lock on his "B" Radio Rx, RSL problen 11/21 June 77 1605
on "A" Rx,..Maint cont work on HUA's Tl WEl,,/cs

Maint replace blown fuse on TIWBl at HUA.,, stillx® 12/21 June 77 1606
; have a major alarm on same,./cs

SEL had a bad IF in their "A" Rx is being workqd : 1609
on now,,/Request Maint at SBL and HUA replace
both Rx and Tx card s in the T1-L0OOO mux

Msjop alarm on TIWBl at HUA is cleared, have 12/21 June 77 1612
an amber Rx on "B" radio at HUA,./cs,.Amber condition
caused by low eye margin,/cs

Ma-int advise bad Tx channel card at HUA and was 1618
3 was replaced,,, also showing an amber con on the
1 "A" mux at SBL../bs

Amber con on the T1-LOOO ca used by XXX a bad 162 1
Rx card at SPL /./cs

Problems Isolated Too:

1, Plown fuse on the T1WRlL at HUA
2. Rad IF in the "A" Recvr at SHL
3, BRad Xmit chnl card (chnl 7) on T1-LOOO at vaA
L, Pad Recv common ca rd in the T1-40OO at SEL

Nisplays deemed useful

1, System Overview (initial indication)
2. Link Status, Pg # 1

3. Link Performance, "g # 1

TECH CONTROLLER @
OBSERVED BY __@
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r . .
W3 : ‘ FQ Al Tome 77
A . .
3 . .
cyiv4 . .
WEGY : g
TELEM:TKY: veee o.o:-ooooc--oo-
SITE . : ;
MA-2 LLTNK STAT!S TIME 17271553356
MAJOR ALLARA
co-o.oT"‘4gm_nuoocu .OOIOCRADI()OQ....
HUA SBL HUA SAL
ALARM SW MAJOR . ¥ PROB .
SW MINOR . Y PROB .
MAJOR . .
STATUS TX IN SvVC A . A X IN SVC A . A
RX IN SVC A . A ?X IN SVC A . A
MAINT . MAINT .
PARAMETER FER <l JAR=T <1 .9E=Y RX SOUELCH .
CRFRM “ RSL MARGIN 33,248 . 28,417 A
EYE MARGIN 12.346 ., 12,459
BER COR NO DATA  .NO DATA EYE AMPL -8.9677 .-8.9385
EYE HITS JeA B.3

PAGE 1
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AS~2 SYSTEM OVERVIEW TIME 172/1559:30
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B
MU 3

Flo Q1 Tuma 27
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® o o o o & o * o ® 8 s e e »
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TELEMETRY.O.-......-c:-.o-oooo c-:

SITE . . .

LINK STATUS TIME 17271641227
MAJOR AL ARM
cveeeesCY=104,00nee sioiemsel IABI sweose
HUA SBRL HIJA SHL

SERVICE OFFICE * *

REOTE:
AAINT

STATUS aking

FER <l JUE=6
R:FRAGE

A

.
i.

o8

PARAMETER CHAMNEL

® s * e o & o e v e

SITE ENTRY
ALAK'S | 85T
AC Puin
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WeGe HV
FLOOD

* e & s e e o & e s s e e * s e e s




# 1 A Tume 77

MAC-1-01-26 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 172/1642118 11
LAST LAST HR  LAST 24 HR LAST 3¢ DAYS  LAST 30 MTHS {1
SCAN MEAN  MEAN DEV MEAN DEV MEAN  DEV E
H  RSLMAR 33.848 33.240 31.094 1,0048 27,369 10,649 ———~—=—————eee— DB | 4
‘ A EYEMAR 12,346 12.573 11.759 1.0342 10.969 2.9468 D3 E
| RSLAVL 1.0@28 1.0000. |,3003 ~—---—— 95222 ~ -— ——-— RATE 4
EYEAVL (. 0000 [.0000 |.000d ~==m=me~ 94612 —=—=~=m=- - — RATE | 4
; EYEHIT 2.0 2.0 ?.2 v.0 12.749 37,582 -— /SC |
. HUA RSLMAR 33.378 33.404 32.079 ,74519 27.611 9.1418 — D3 i
! B EYEMAR 6.2508 5.9557 5,0263 1.1592 7.7197 2.5145 =e=mem—eeeeeee—ew D3 |
3 RSLAVL 1.0008 1.0008 |,000] ~—=—==== 09|67 =m=—m=—————————————— — RATE 1]
EYEAVL 1.08003 |.0000 |,0000 ~=———=== 3,9947 ==w—=mmeeeeeeme—ee—ee—ee QATE 1
EYEHIT 0.0 .00200 .35024 Q7779 3.4285 5,285 =mmm—memc———ee -~ /5C |
SBL RSLMAR 28.417 38,138 39.5080 ,53373 37,956 2.3217 =——==m=m————— -— IR |
A EYEMAR 12.459 12.459 12.313 1.1348 12,683 2.1798 =m===m=me——=weee DB
RSLAVL 1.0000 1.0000 |,0003 ~=——m-=— ,98436 =-—=- - RATE fi
EYEAVL 1.0000 1.0000 |,0000 -=m——-—-— B.007@ —mmmmmmm e e e ~— RATE E
4 EYEHIT ©.0 72.818 .79303 .#0872 1.8953 3,3837 ——=c-memem—eeee /5C ,
; SBL RSLMAR 38.304 38.777 37.333 1.4462 33,937 2.6584 =—=—e=—~——=—e—ee D3 ;
, B EYEMAR 14.308 13,260 12,221 1.6287 13,274 1.1154 —coemmmmcmmeeeo 23 i
| RSLAVL 1.0000 1.0000 |.0000 ——~==—== ,98436 —=——=—m-—m——c———caeeae — RATE
] EYEAVL 1.0002 1.0000 |.0000 =-~————- 7.9987 =mmmmmme—e — RATE
EYEHIT 2.0 2.0 93126 .M356 47783 11,9274 =em——eemem—eee -— /5C
AS-2 LINK STATJS TIME 172/16%6236
voovasTI=400D 40 unas s de SADT G e s
1 HUA SgL HUA SBL
[ ALARA S MAJOR . TY PROB . y
: SW MINOR ‘ RX PROB ‘ ]
§ MAJOR . v ,
STATUS TX IN SVC A : A TX IN SVC \ 3 A 11
d rX IN SVC A . A X IN SVC A . 5 E
4 MATNT . MATNT X a
| PARAMETER  FER <l JWE=T <l JJE=T RX SOUELCH . :
CRERM . RSL MARGIN 33.167 .« 38.3%)
; EYE MARGIN 12.MW%5% o 14,392
R BER COR NO DATA 40 DATA EYE AMPL =83.9877 +=8.7355
- FYE HITS - 0.3
DFER BER P.6E=13 « 5.55=13
PAGE |
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UNERELATED MVLTIPLE PROBLEM 5,2

_PROCEDURE

~aAmr
DATE

EFI. At SBL, farl Tx A } ais [on»(cl‘zn7 Hoe Xm0 T
P Io{' at J105/7/0> cab/c Conwneclor.

FFz. At SBL ,insert 16 dB 3tteavatienin Jhe B ware.
guide gttenvator.

FF3. At SBL, remore the fuse /;'om e STBY
T1- 4004 .

FF4. 9+58L U$m7 the FBEG m the SHoIeT'mﬂa'q

mm'flt ¢ 'frame errers evem/ 2- 4 m:nu?‘g}

EF5. At SBL, remove The C/)anne/'l Receive Caryl
from the TI-4a00 Avait
FFC.AT Hvh, place the B Tronscever 1n
Mamfcnanc(’ (Laue RX on A’
FF7. B} Hvh , mfcrf' 33 dJ8 a‘/}cn*w;:" Mﬁecﬂ
e
\E}i;l‘?;ﬂ‘wa&ﬂr "253\!‘ ’:damf

Ff’ M H‘U” Mzec‘j' F +6. 3MHZ into ‘07“ He

Ak B receivers. Set the level to -s2dBm .

FFT, At SBL, connecl one side of CY—/04 "
ne' I Eccewe Filfers, Fl-/ 4o Grov

FFIo. Upen comp letron o-f fes 7n ¥/ reforv) Il'/e
thrW\!n 7o NokmAL (o»/pfuraﬁp,,

ested ~ A Mok @ 1348 — rc“(’/au(/
éj‘ f;t /f s G 134 2. Semored JHEM)

Fec«mnufed Fes (—nom wavé ’ﬁgé
L eRUCIED B [ { ,1‘19 6"’ /34‘
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A KL (& #vA gt o2

L2017
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1322
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DATEC SYSTEM EVALUATION WORKSHEET

OBSERVANCE (key points only) PRINTOUT REF (ATTACH)

Systems again Green,..////RR

Overview indicates problems with "A" radio at
SBL, "B" mux at SBL, and also shows both radios
at HUA amber...Displays indicate that the
T1-L00O is Red..///RR

15/20 June 77

Requested maint at SBL, switch to their "A"
mx (to restore service)...///RR

A gain requested maint at SBL switch to their
"A" mux,..not done as yet....,They advsd that
they had blown fuse in "B" mux, causing this to
go red,..They replaced same,...

Requested SBL check their "A" Xmittr as display
shows it bad,..Also requested they check output
power on "B" xmttr, as our RSL is low,..They
advsd they back on "A" mux ATT...////RR

17/20 June 77
18/20 June 77

SBL maint advsd of brkn wire on the "A" Xmttr
and they repaired same,. and placed the "A"
Xmttr on the air,..///RR

19/20 June 77

Requested SBL checker their antenna alignment
due to low RSL'S on both at HUA, and on "B" a t
SBL.....They alsg advsd tha t the "B" xmttr
had output pwr problem, which they corrected,.//[RR

Maint advsd no problem with antenna's,,.Showing
RED Flag on the T1wBl, here andx at SBL,.Requestpd
both HUA and SBL place the TIWBL in loop to chke
out..///RR

Maint advs both TLWBlL loops good...Requested th
check chnl cards on the TLLOOO for the T1WBl ch

20/20 June 77
oo//RR

Chnls on 114000 at HUA good, requested SBL chk hiis
chnls,..////RR

SBL maint advs he had bad recv chnl on his T1-LOPO
replaced card...////Also, ATT requested HUA mai
check the "A" recvr as still showing low RSL..//}/RR

21/20 June 77

Maint advsd of bad IF in "A" recvr at HUA, repaifred same
and back on line..////RR ﬂ

Systems all clecar and rreen...////FR

CONT ON PAGE # | 5
TECH CONTROLLER

OBSERVED BY Lms

DATE

4

6/20

TIME

1245

1322

1326

1336

1337

13L3

13L6

1353

1355

1357

1359

1402

1413

20 June 77 Pg # |
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DATEC SYSTEM EVALUATION WORKSHEET 20 June 77, Pg # S

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TivE
PROBLEMS ISOLA TED T0 (cont frm pg # L)

1, Bad "A " Recv radio at HUA (bad IF)

2. Bad "A" xmittr radio at SBL (Brkn wire)
3, Bad "B" xmttr at SEL (low output pwr)
L, Blown fuse in "B" mux a t SHL

| 5. Bad recv chnl card on T1-400O at SEL ,

Most useful displaySeees |
1, Is, Pg#1
2. LP,Pg#l }
' B3, 1S, Pg # 2

NOTE: A lthough the overview was useful in
initially showing there were protlems, I don't

feel I could have isolated these problems by
just using the OverView,..////RR

L a4

TECH CONTROLLER

| OBSERVED BY CnAS
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| STATUS TX IN SVC A . B TX IN SvC A . 3

! RX IN SVC A . B RX IN SVC A . A
MAINT . MAINT .

! PARAMETER FER <l1.3E-7 . 0217 R RX SAUELCH .

i CRFRM . * #SL MARGIN 18,113 R, 48,773

| EYE MARGIW 15.290% , 12,637
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l SITE CNTRY .
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1 MA=2 LINK STATIS TIME 17171376228
WAJOR ALARY
l~. ‘ '.o-o-‘rl—4ﬂﬂﬂococ-. .o-.'oRADI()n-occ-
& | HUA SBL H'JA 3aL
3 ALARM S MAJOR . TX PROB 5
: S MINOR % RX PROS E
| MAJOR . .
£ STATUS TX IN svC A . A TX IN SvVC A g 3
p ~ RX IN SVC A . A X IN svVC 3 . A
' : MAINT ¢ UAINT .
| . PARAMETER  FER ¢ 1152 Re<l JOE=T7 RX SOUELCH v
E | : CRFRM * i * RSL MARGIN 32,927 . 40.7713
| { EYE MARGIN 8.9786 . 12.587
. { RER COR 13.579 R«NO DATA EYE AMPL -9,5556 ,=8.9677
= ! EYE HITS 2.0 1.0
- ! NER BLR 4.36=14 , 4,0E=13
! PAGE |
|
{
!
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22

MAS SYSTEM OVERVIEN
HIIA SBL
RADINO A ALK

| ‘ 10X qu ; ;
E ' A Al .
k- cvien : :
P : .
2 . &
F | 1431 :Aﬂl< >WIA:
X : X

TELEMETRY, . .

e abia
.

B SITF . . .

S

1~%16 SYSTZM OVExv IEH TIME 1717142129
A SBL

RADIO A . .
|- B . .
i MK S 2 :
i A Al< .
E" B . .
:!‘ ! CY‘ ’54 . .
| {
! . .
| ‘ . .
| | . .
P I PRY . >7h1A.
|

P [ELEETRY, . ‘
E : - . . .
E :




‘ The Monitor Immediate mode was implemented just prior to field
tests and replaced another similar mode called Temporary Scan,
which was in use during in-plant tests at Honeywell. This mode
features an abbreviated scan which monitors only those parameters f
selected by the operator in the nodal command statement entered
via the keyboard. Proper operation of this mode was verified by
the validation test procedures of Appendix B of the Field Test 1
Plan and Procedures. During System Simulation Scenarios, it
proved to be a very effective and time-saving tool which the tech
controllers used extensively. It was very useful in verifying
hard communication system failures as opposed to momentary tran-
sients which might have appeared on the CRT display during normal
scanning. For a radio parameter derived from the Baseband Eye
Monitor, it would take between 7 and 8 minutes for such a condi-
tion to clear. In the Monitor Immediate mode, eye parameters can
be rescanned in a matter of seconds.

Appendix N, 14 June 1977, simulating malalignment of both antennas
{ at Sibyl, serves as one example of the usefulness of this mode. 3
i Observing Link P.A., Page 1, while in Monitor Immediate, gave the ]
| Tech Controller an almost real-time picture of the problem.

Another example of use of the Monitor Immediate mode was illustrated
during conduction of an Appendix U scenario on 8 June 1977. 1In this
case the parameters being monitored (RSL Margin and Eye Margin),
were not the source of the problem; however, by being able to use
Monitor Immediate mode and get quick updates, the tech controller
was able to determine this without having to wait for the normal
scan to update the parameters.

Use of the Self-TEst mode was not written into the Field Test Plan/
Procedures document. This was an oversight. This mode of opera-
tion, however, was put to use several times during the field test
phase of the program. In this mods, the MAC, EPUT, or BEM units
may be individually addressed while in Operator Interaction and

commanded to enter the self~test mode. The unit is caused to act 1
upon stimuli generated internally in place of active data input, ;
and to output a known result. The unit is then queried by the

nodal control software and caused to transmit its data in the same 1
manner as it would during a normal scan. The results-- GO or NO GO--

are then displayed on the CRT display.

Although there were no tests written into the Test Plan/Procedures
document to demonstrate the Self-Test mode, there are nevertheless -
entries made on the DATEC System Evaluation Worksheets by the tech
controllers and also Hardware Log entries which document use of
this mode. The examples chosen in this instance involves test of
the MAC unit at Sites Sibyl which did not respond properly during
the Normal Scan mode at the start of operations on 24 June. The
DATEC System Evaluation Worksheets and Logbook entries indicating
this are shown on pages 337, 338 and 339.
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PROCEDUIR

Reciprocal Poth Problem

Nl. Inscert 10AE of attenuation between
equalizer and IF in the A and B receivers .
at both HUA and SBL. (Reccomplished bey infroducsn

i0dB of atteavation in both 2 /3
guides at SIByl) ofh TX and KK A wave
Transmit Antenna Only at Sibyl

N2. Insert 10dB of attenuation between
equalizer and IF in the A and B receivers
at HUA and the B receiver only at SBL.

N3. Restore equipment ‘to baseline configuration

l?e;ues*ec/ o Jock ou B 7K (@ WA,

& ;
CONDUCTED BY (/. o | ([,;Mé’éj i 14-77

OBSERVED BY

DATE |TINE

é;ﬁW77 h}4r7

322




‘DATEC SYSTEM EVALUATION WORKSHEET :
Page 3 1) Jun :L.7_1 !

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIME

All sgstems green ,/cs A 6/1l | 1033

Degraded RSLs at SBL on both radios... Request mafint ‘V/# Juyw€ M 10L9

switch to "B'" Tx at HUA./cs :

RSLs at HUA a re also low,.. Fade seems independept /O/l‘/ Juwne 227 1052

ot TXs.,. HUA going back to "A" Tx.,/cs
f PEEBX#R JHEY CAXTASTXTHAR - TR KA LY. (AT FREXIXRETREX EX IRE3
TENEAHFAETERY T HHY X
: X Request maint look into problem of low RSL,.. “/,4 Tun€ ?7? 1054

they advise that SBL was aligning both antennas at
the same time,, request that they leave the antenpas
alone, ./cs

Problem cleared , 1102

| Problem isolated to antenna alignment at S®L,

Displays deemed most useful.,., :
1 m

1) 1S.page 1

2) LP page 1 (MI was useful for fast update of
RSLs)

ik lacea i

s

i SEiies

| : TECH CONTROLLER @

OBSERVED BY _@_gg_i___
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MAS

et A G G SRR

6

ALA: A

STATHS -

PARAMET =P

ALARM

STATUS

PARAMETER

Sd MAJOR
S KMINOR
HAJO«

TX IN SVC
HX IN Svc
MATHY

FER

CRrFRY

BERCOR

SW MAJOR
Sy MINOR
MAJOrt

TX IN SVC
RX IN SVC
MAINT

FER

CRFRM

BER COR

A
A
A
<] 4 Jk=/
ti) DATA

HUA

A
A

<1 JOE-T

NO DATA

BEST AVAILABLE (OPY :

# 9

LINK
R T L T R S

STAT IS
S
Y )
; A
< <1.OFE=7

SO DATA

LINK STAT!S
'I‘l.'Tl—4mam..Ql..

S3L
. A
. A
: <|eBE=T
«NO DATA

4

[ 20
X P03

I I SsVe
#¥ IN SVC
{AT0T

IX SMIELC:H
Aol JARGTY
SYE O {ARGIN
2Ye AMPL
EYE HITS
M Biin

[X PROB
Rx PROB

TX N SvC
RX IN SvC
MATNT

RX SAUELCH
RSL MARGIN
EYE MARGIN
EYE AMPL
gYa HITS
JER RER

4 Tare 17

"I‘U_T

145 /1 it

3817

oo snset AT o0 en

A

34,775
12,331
~3.8365
Ay

3.47=~14

TIME

16571348243

Sk

3717

Te o & & o o o o o & o o

eeseseRADIOcecace

HJA

34,389
13.597
-8.8465
Jd
l«2i=13

SBL

.« 27.455 A
v 124233
«=8.9677

. ¢33

v («3BE=)3
PAGE 1




R — IR o AN it 0 Sk TGN 2o

s gl L i By

=

BEST] 3.!! u;E COPY

.
w0 4 Tom T

1N-205 LINK PERFORMANCE ASSE3SM=NT - RADIOS TIME 16571449147
LAST LAST HR  LAST 24 HR LAST 3¢ DAYS LAST 3¢ MTHS
e SCAN MEAN  MEAN DEV MEAN IEV UEAN NEV
' HUA RSLMAR 392,889 33.843 39,122 1.#384 27.695 6.6582 ===== ———————— n
A EYEMAR 13.597 13.467 12.877 1.,9429 11,953 3,4363 =~—m—m—me—ee—e — 0§
! RSLAVL 1.0083 1.0093 1|.000) ————-——m B B RATE
! EYEAVL 1.0029 11,0473 1,000 —mw————— i e G T TN A I R ATE
EYEHIT 3.2 d.8 5.2767 17.098 18.384 46,063 —~———c———mmmemme /752
HUA RSLMAR 28.0958 371.004 25,750 7,345 29,824 2,32)] —~—m—mmm—mmeeeem 02
B EYEMAR 5.9534 5.9534 6.679% 3.1434 7.7781 2,938 —~cemeamomame 03
RSLAVL 1.09%9 1,000 ), 2966 =———w—~— },0038 ——m——commcmeeememmee AT
EYEAVL 1.00%3 1 ,0%3) 1, M08 ———mmm== A ,0955 oo e RATE
EYEHIT 3.3 BB 8.2613 21,243 4,0608 4,8525 ———cemmmmmaeameee /30
SBL RSLMAR 27.455 34,232 33,313 1.3972 33,153 1.3323 —eemmmmmmmcmeem 2
A EYEMAR 12.233 13.281 13.459 .35297 13.175 .53384 ==emmmemem—————- 92
RSLAVL 1.00%3 | .00%G | 00 —mcmmmmm | (DAA) = mmmm e e e e e RATr
[ EYEAVL 1.09%3 1,003 |, 0003 ————eme= J,9285 =c oo e 4 TE
i EYEHIT B.8 ANT33 16,235 51.564 2.2326 3.57127 ~—mec—mmmemeaee — /50
| SBL RSLMAR 24.083 31.252 34,467 .35313 33,564 1.319 ——memmmmmmemm—eee 07
B EYEMAR 12.831 12,807 13,394 .33560 12,925 | ,19%0 —cmcmmommmeaeae N>
RSLAVL 1.0003 1.0203 | .3030) —-mm—mm—m B == e AATE
EYEAVL [.6004 1.9000 |,000) ——a————— 3.0084 ———coo e — QAT
EYEHIT a,7 @9 28811 23112 U623 2,418T —————mmeem e — IS
" MAC=1~01-22 LIN¥ PERFORMANCE ASSESSMENT - RADTOS TIAR 16571451325
LAST LAST HR  LAST 24 Hx LAST 3. DAYS LAST 39 4THS
SCAN YEAN  MEAN NEV £:AN ngEv “TAN v
HUA HSLMAR 21,102 34,843 37,142 1.3384 27.605 6.5382 =——cmmmem—eeeena—- 73
A EYEMAR 13.597 13,467 12.377 11,9429 11,458 3.4363 =—m——c—mcocoemaa= pke}
RSLAVL 1.0003 1| ,0000 |, (5%) —=—eee—— DANTD cmmmeee e s e e s NATE
: EYEAVL 1.0003 11,0907 |, #0%) —cecme—e— s 03530 srmme e e e s s s NTE
E EYEHIT ) Bl 5,2767 17,999 18,334 45,763 =—ecececacecaaa- £55
: HUA RSLMAR 18.458 233,004 25.(57 7,345 292,304 2,32]] ==eeececamameao- )0
E B EYEMAR 5.9534 5.9534 6.567270 22,1434 (1131 D 3200 mmmmmmm——ae ——— N3
L RSLAVL 1.004) 1.0000 J,0986 =m—m———— R R QAT
EYEAVL 1,023 1.3038 1,905 =e—mecea= J 7005 ccecacmcmmec e ccmc———n AT
EYEHIT 7.9 JoB  8.2617 21,093 4,603 4,52 =emmmemem——emee 250
SBL RSLMAR 27.455 34,232 33,513 1.3172 35,153 1,3323 mmcccmmmccamemaon 34
A EYSMAR 19,8099 12,804 13,459 ,35207 13,175 .53384 meemcmemecc—eee e N
RSLAVL 1.200% 1,003 | ,9303) =mcmmmce | (A70) e m e mm e e LYy
EYEAVL 190043 | ,A200 | ,0003 —ecamaee , 905, commmcmmamm e e e e AT
i EYEHIT BB JAI387 16,238 51,564 2.3328 3.572( ==ememmecmeeee o 730
B | ) SBL RSLMAR 24.483 31.252 34,467 .30A313 33,564 1,318 =mmmeeccmmmcaaea 00
: i EYEMAR 12.8%3 12,809 13,396 .33064 12, 97> T B o 3
1 A RSLAVL 1.0008 1.0%4% |, 3N} —mom—mem 1 01071 mmmmm—cem—————————————— e
EYEAVL 1.0924 11,0200 1,030) =~emmme= 7 f034 ------------------------ AT

EYEHIT L 5K Be@ 98817 23112 .'ii()'—"’ 2541 8] »s=mensccmmacccen 75




Gl.

v2.

u3.

CONBUCTED BY
OBSERVED BY

i s < )y s i e S AL ) o i e o 8 AL LA
'
i Tt S
et s s i B Q—‘A‘L.~'."o""~.“... i s e AP
{
]

Install the Frame Bit Error Genercator (FBEC)
betwoen the radie and 714000 in the RX bhase~
baud input line at SEL.

Vith the selecctor siitch ©f the FEEA cet to
HARROW, momentari!y depress the pushbutltion
switen several times (3-5), Lkepeat this
operation at. a rate of approxiamtcly once
cvery 5 minutes. Tecovd iqte time when each

operation iz performed.

Perturbhation No.

n "
" [1]
LLJ " 4
L ” 5
" " 6
" L] 7
" L1}

” L 9

10

)|

I
restore equipment to
15

14

-

When test is completed,
baseline configuraticn.

\6-¥-77

J&-—&-H

e
DaTr_juir

i

o938
2943
0947
W?5Z
095%
10i0
Ict%
julsy
e 50
ju33
IETA
03§

¢ 7]
adl

104%
104Y
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DLTEC SYSTEM EVALUALLON WCAKSHEET

8 June 77 Pg# 1

- OBSERVANCE (kev points only)

PRINTOUT RFF (ATTZ.CH)

DATE 4

-

T

Starting 8 June 77, with systems green, and data
attached...////RR

RT display shows Amber in-service for the MUX
at SBEL...Isolating problem ATT.../////FR

Link Status display shows FER Amber and BER COR
Red at SBL.../PH

After accessing the system statisti~s for SBHL.
found RSL Margin droppped 5 db, Eye margin érop
1 db over the last hour..../PH

Mux amber cleared and TIWEL at SBL in ahber att,
Still trying to isolate pblm,.../ph

Still trying to isolate cause of RSL and Eye
Margin drop,.Watching RSL/Eye data on Monitor
Immddiate, slowly dropping.../ph

Both T1-LOOO and T1WBl alarms have cleared off
the system overview, but FFR is still high and

al3o the BER COR is still in the Red zone, Suspe
problem is at SEL but have not isoltaed as yet./d

listed in the Amber zone on tne Link Status dispﬂiy,
h

Requested SRL Maint switch Mux to the "B" rcvr,
This cleared the Amber and Red off the SBL
Sux and the Link Status Display./ph

SRL Changed out Rev unit card on the T1-L000 Mux
and Switched back to the "a" mux,/ph

Problem cleared and logged as a bad RCV Card in t
T1-L000 Mux at SBRL, replaced.../ph

TECH CONTROLLZER

OBSERVED BY

1-4/8 June 77
5/8 June 77

5/8 June 77
6/8 June 77

7/8 June 77

8/8 June 77

9/8 sune 77
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6/8

6/8

6/8

6/8

6/8

6/8

6/8

6/8

6/8

6/8

0910

09L0o
0942

0950

1000

1030

10LS

1650

1055

1105




it s b ok bk A B I > 5 o A bt - . 5 G b o

ald 8 Jume 77

1D~27 SYSTEM OVEVIIM TIME 159/09218 9
3 HITA SBL
HADTO A . .
3 . .
4‘JX SA . .
A . .
! 3 . .
; CY144 3 2
T1#R] . .
TELEMETrY. . .
1 STTE . . .
E
AS=-2 LINK STATUS TIME 159/09223:34
NG RESPONSE. ......Tl"“%@...... s vesesRADTO ¢ ssae
HUA SBL HUA SsL
ALARM SW MAJOR . TX PROB .
SW MINOR . RX PROB .
MAJ()R . . E
STATUS TX IN SVC A . A TX IN SvC A . A j
RX IN SvC A . A RX IN SvC A . A
MAINT . MAINT .
PARAMETER FER <l .PE=7 .<1.0E~/ RX SQUELCH .
CRFRM . RSL MARGIN 34,133 ., 39.542
EYE MARGIN 11,562 . 14,660
l BER COR NO DATA .NO DATA EYE AMPL -8.8265 .-8.9677
‘ EYE HITS 2.7 . Ne?D
DER BER 1.7E=12 , 2.5E-14
PAGE |

328




RERp—————

..... o s A R i e it St o S R

R ¥ JTunre 22 LINK STATJS

'Q.-ctcy-lw4o.o..o‘

enasssb INBl e ason

TIME 150/0924114 l

HUA SBL HUA S3L
ALARM SERVICE . OFFICE .
REMOTE . .
STATUS MAINT & MAINT .
PARAMETER CHANNEL . FER <l AE-6 .<1,0E-6
. REFRAME o
SITE ENTRY .
ALARMS FIRE .
AC PWR .
BATTERY .
N.A. PR 5 3
NeGoe HV .
FLOOD . PAGE 2 ;
10-995 LINK PERFORYANCE ASSESSMENT - RADIOS TI4AE 150/149252859 :
LAST LAST Hr LAST 24 HRr LAST 34 DAYS LAST 3@ MTHS 3
SCAN YEAN MEAN NEV KEAN DEV MZAN DEV :
HUA RSLMAR 34.133 2,9833 6,7219 11,491 29,652 ,21836 ——m—emmmmmeeeee D3
EYEMAR 11,562 =7.2484 1.6522 6.7311 13,989 2.3534 ————e——m—ameeaee -~ 98
RSLAVL 1.00%7 20073 ,42642 —=——=——= | (JA1) —cmmm e ~— RAIF
EYEAVL 1.0003 (2572373 437966 ==——===- | e A s m e e e ~- RATFE
EYEHIT W3 227.56 165.38 115,41 24112 94319 ——-mcmmmmmmee e /5C
HIJA RSLMAR 34,713 34,459 32,274 11,9129 31,234 2.48%) ——cmcmmcameaaa -~ D3
B EYEMAR 172.462 10,462 14,219 2.,2531 5,5974 2,3200 —emcmmmeaee——a - 01 :
RSLAVL 1.@¢34 | ,4470 99245 —==—c==== [985)5 ——-—meeemmme e e e RATE
EYEAVL 1,003 1,79%) | M) cmmemmee 3,797 =mmmmemmcmce e e ~ RATHE
EYEHIT A.7 2.9 6296 11,336 4,5383 5,4634 ——-——m—mmm—m—e—a- /750
SBL ASLMAR 39.527 43,127 33.716 1.,396% 39,237 1.226] ==m=—memce—ca-- ~~ N3
A EYEMAR 14.667 14,629 13.472 .22425 12.611 51716 ==c-cm—cmaeaaae 03
RSLAVL 1.00A2  1,82%) | U84 cmmcmmmm | (AOA —mmeeee eeemeeemmem ~— RATE
EYEAVL 1.09723 1.0003 1,300 —eeem——— 41,054 —mmmmemm e — e ———— RATT
SYEHIT Ded PeB  LITIA 37455 3,7936 I“3| -------------- ~= /S50
58L RSLYAR 33.364 33,37 33,591 04621 34,073 R ~ N3
B EYEMAR 14.421 14,421 13,434 ,29241 12,59 l. 250 —mmemeee- —————— ~= N3
RSLAVL 1.40%7 1,297 | 003 —=—-eeem 1o 94 e e e e e RATE
EYEAVL 1,004 |, 479 |, 70F) —ecemae= Do 94| —mmmmceeaaa ————nea e - QATE
EYEHIT Ve Ao Yo b e 2001077 3,6463 mmmmmmmcmma——e - /50
AA el =TIATA ) ANIMAC= | =4 =AAA 1)

329




—— Vi G A o okl D0 0t b A N i LR

1
H#3 F T wmr ?7
MAC=1-07-12 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 159/0928:51
LAST LAST HR LAST 24 HR LAST 3@ DAYS LAST 32 MTHS
SCAN MEAN MEAN DEV MEAN DEV MEAN DEV
HUA EYEVOL-3,.7900 -6.0322 -5.0005 .72816 =-3.9761 « 20880 VLTS
A RXSQH 2.9 Ded B5.0000 =——mem—mee | ,0000 - - RTE
H. EYEVOL-4,0200 -4.,0200 =-4.2490 21777 =4.4673 .22405 ——ccmmmmmmm e VLTS
i B RXSQH 0.9 2.9 Qe ==—mmmmm 11,000 - - RTE
i HUA LNKAVL |,0004 11,0008 | QOAF =—=—~—==== @,9986 - -— RTE
| SBL EYEVOL-3,6500 -3,6525 -3.7547 .025%5 -3.8295 .04657 VLTS
A  RXSQH 2.9 2.9 Ded ——mmmmme 11,000 —=———mem—— —— RTE
| SBL EYEVOL-3.6729 -3,.6799 -3.7544 ,01766 -3,8836 .14636 VLTS
B RXSQH 0.9 0.9 DD —=m~me— 65,0000 - ——— RTE
SBL LNKAVL 1.0000 1.0000 1|.0008 —-~-——— | .0000 =l RTE
{
‘,
R
K
MAS LINK PERFORMANCE ASSESSMENT - T1-4072 TIME 159/0933327
LAST LAST HR LAST 24 HR LAST 30 DAYS LAST 39 MTHS
SCAN MEAN MEAN DEV MEAN DEV MEAN DEV
HUA FER 1.@E=15 7.,3E=6 | ,3E=6 ======w= | ,SE=]1==mmmmm= - RTE
A FERAVL 1.0000 11,0000 | ,200) ——=weee—— 1 e WAD) === mmmmmccmm e cm e mee— RTE
CRFRM D@ 4.00080 1,900) ==we——— |1.5000 ,.866923 — RTE
CR/SQH DD DeD 1 .000) ==—e—m——— Qe == —mmmmme = QTE
CR/Z/HIT Ded 2.0000 6.00%) =———e-———— [ IR B e ———— -- RTE
HUA FER 1, OE=15 6,7F=17 | ,4F=]8—=cm e e — RTE 4
B FERAVL 1.,020%% 1 . 0727 | O] o mmmm e e e e - RTE 1
CRFRM Ded J.0 2,000 ——eemmmee 3,500 2,958 —memmmemmee—ae - RTE
CR/SOH 2.2 D@ 1,020 =—mmm—m—m Qe ==mmmmmcccmcccmccm — e -- RTE
CR/HIT 0.2 2.0 1,090 —--aeum R T —— - RTE
SBL FER  8.8C-8 8,80-9 3.d[=8 ===-===- 1 3E=7 =mmcmmmmmmmcmm——ae e -— RTE
A FERAVL 1.0099 1.P00% 1,0000 —~e--c—= | 000 ——=-—=m-mmmmmemommmaee - RTE
CRFRM 2.9 2.0 PN —— 2,5000 2.2913 ==cecceceeaaaae RTE
CR/SQH 0.9 0.0 T POy . R —— — RTE
CR/HIT 0.2 0.9 R PN O " S R——— — RTE
SBL FER  5.20=10 1.70=11 3.9f=6 =~ceccccicccmammccsasanncnse cantacnans — RTE
' B FERAVL 1,0000 1,008 | ,MIA) =~cecoccccccccccccsccasccsacaaacaaaann RTE
‘ CRFRM 0.7 8.4 B8 wmmmmcee [, 7500 ],4700 cecccmcncmuasses ATE
| CR/SOH 3.0 3.0 0 R —— 3,000 «omccensceascmaccanamn - RTE
| CRZHIT 0.4 9.9 N J— 3.0003 —mmcommcemmeamee———a—- — RTE
330
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g Junvye 77
MAS LINK PERFORMANCE ASSESSMENT ~ TIWBI TIYE 15970931317
LAST LAST HR LAST 24 HR .LAST 302 DAYS LAST 34 M4THS
SCAN MEAN MEAN DEV MEAN DEV MEAN NDEV
HUA FER 1.2E-14 8,9E~6 3.8E-6 =~—==—=—=- 3,5E-10 RTE
RFRM 2.9 5.9990 3,00 ~——=—=—ma= 6,000 4,7434 ————memmmmee e -- RTE
SR" FER [o2E=14 2.8E~15 4,2E-{5~—===—=== 3,2E=6 —=———eu= RTE
RFRM 2.9 0.9 S.0000 ~=—————— 3.50%3 3,2916 =———mmmmmmem———e ~— RTE
I1Q-0A8 MAINTENANCE VOLTAGES =~ H'YA TIME 159/3932:22
INITIAL
NO. NAME VOLTS e RH AH CG AL RL HSEAN NEV DATE
@1 TIWBI+15 15.5 G 16.5 15.7 15.0 14,2 13.5 15,5 .437 15372907
@2 TINBI+I2 12.4 G 13.2 12,6 12.9 11.4 12.8 12.4 .19 153/0901
A3 T14090+5 4,95 G 5.5 5,25 5.7 4.75 4.5 4.94 .312 15372937
24 T14000-6 -6,.78 G ~5.,43 =5,70 -6.73 -6.,3¥0 =-6.62 -6.,08 2 153/2927
@5 RADIO+24 23.9 G 26,4 25,2 24.% 22.8 21.6 23.9 .¥324 153/2097
26 RADIO-29 -19.9 G ~18.0 =19.,0 =20.9% =21.4 =22.0 -19.9 045 153/3977
MA. 3-01-06 MAINTENANCE VOLTAGES - SB8L TIME 150/0933:28
INITIAL
NO. NAME VOLTS C RH AH CG AL RL MEAN DEV DAT:=
21 TIWBI+I5 15.2 G 16:5: 16,7 150 4.2 13.5 15,1 W16 15374911
32 TIWNBI+12 12.3 G 13.2 12.6 12.0 1M.4 18.8 12,3 4 15374911
A3 T14070+5 4,95 5 5.5 5,25 5, 4,75 4.50 4.95 A 15374911
24 TI14033-6 -6.75 G “5.,40 =5,70 =6,) =6.3) =6.,60 ~6.04 ,3%6 153/0911
25 RADIO+24 24,1 G 26.4 25,2 24,2 22.83 21.6 24,1 A14 15375911
36 RADIO=2¢ =20.1 G “18el =192.F =28.F =214 =22.3 ~23,1 1.6E 153/4911
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| 5/8
i MAC=1-27-12 S5YSTEM OVERVIGW TIME 15970941356
; HUA SBL
4 RADIO A . .
B . .
| MUY S - ;
£ [\ i >[A.
| 3 . .
g | CY124 . .
&F'. i . .
E ; :
T108) . .
TELEMETRY. . .
SITE . . .
YAS LINK STATS TIME 159/0942:52
.Q...tr'_40a(','00000 oo.loﬁz‘e'\r)l().ooooo
HUA SBL HUA S3L
ALARM SW MAJOR . TX PROB .
SN MINOR o X PROB .
MAJOR o .
STATUS TX IN SVC A . A T INCSVE A . A
RX IN SVC A . A X IM SvVC A . A
MAINT . MAINT .
ARAMETER FER <l AE-7 .+ 1.3E-( A *X SOUELCH .
CRFRM . RSL MARGIN 29,615 ., 37.629
EYE MARGIN 12.687 . 14,182
BER COR NO DATA ., 6.5457 R EYE AMPL =8,8765 ~—8.,967T7
EYE HITS Ui o4
DER BER 4.,9E=-13 , 5, 1%=1
PAGE |




A

i S ot

1Q-298

LAST

SCAN

H  FER 1 .UE-15
A FERAVL 1, 0004
CRFRM D9
CR/SQH 2.0
CR/HIT 0.2

HUA FER 1.0E-15
B FERAVL 1.0002
CRFRM 2.2
CR/SQH 0.2
CR/HIT D

SBL FER 1 .8E-7
A FERAVL 1,029
CRFRM 2.9
CR/SQH A9
CR/HIT 0.2

SBL FER 5.2E-10
B FERAVL 1.9072d
CRFRM 2.0
CR/SQH 2.0
CR/HIT (/"]

LINK PERFORMANCE ASSESSMENT - T1-4200 TIME 150/0944147
LAST HR  LAST 24 HR LAST 39 DAYS  LAST 30 4THS
MEAN  MEAN  DEV MEAN  DEV MEAN DEV
T.3E-6 1,3E=6 =m——=—mn | 8E=1d=mmmmmmm e e oo — RTE
10000 |.0000 —~——— |,P008 =~ e — RTE
4.0000 1.000) —~——~=== 1,503 86603 -———-=mmm——mmm—m RTE
0.0 1.0008 —comeee P8 —mmem—me e mmme oo — RTE
2.0000 6.0000 ~~=~-— = BB e — aTE
S TE=1T | cAE= 8= emm— e e S e e — RTE
1.0000 1,000 —~==c==—mm e e e — RTE
2.8 2,000 —~——~=— 3.50%8 2.,958¢ ————m————mmm—v — RTE
0.0 |.0000 —~—-a-— o JR, S — RTE
GeB | 000D =mo—moee G.D —m——mmmem e — RTE
1 e8E-8 3.AE=8 =m=—=mm== | ,30=7 —m—mmmmemmemme e 2TE
1.0000 1|.0000 —~——= | BPB) ——————mm e~ RTE
0.9 /Y R —— 2.50%) 2.2913 =mmmm—m—mmmmm e 2TE
0.0 0ol —~mmemmm 4 POAF ———mmmmmmmmmm e e e RTE
0.0 Dol == B GO ——— e RTE
1oTE=11 3.9E=6 =s—m s o e e e e e RTE
1.0008 1 .0000 — e 2 15
2.0 0. —momemme 1,500 | 4790 —=—=m—=—omo—me—~ QTE
3.0 I SRS PRI I ¥ R - RTE
2.0 i S et SRR e S nTE

¢/T

333




T

i i Taddnecs Aot

NC,AC,SS, SBL

PARAMETER 21
TI PERIOD ?H

21 37.700 17 OMIT
22 37.600 18 OMIT
23 38.100 19 OMIT
24 39.500 20 OMIT
25 39.875 21 OMIT
26 39.250 22  OMIT
27 39.500 23 OMIT
28 39.875 24 OMIT
29 41.667 25 OMIT
12 41,222 26 OMIT
11 OMIT 27 OMIT
12 OMIT 28 OMIT
13 OMIT 29 OMIT
14 OMIT 30 OMIT
15 OMIT 31 OMIT
16 OMIT 32 OMIT
TIME PERIOD ?
NCyAC,SS,SBL
PARAMETER 79
TIME PERIOD ?H
21 13.831 17 OMIT
7?2 14,182 18 OMIT
a3 14,660 19  OMIT
A4 14,542 29  OMIT
25 14,42 21 OMIT
26 14,895 22 OMIT
A7 OMIT 23 OMIT
33  OAIT 24 OMIT
W9  OMIT 25 OMIT
12 OMIT 26 OMIT
11 OMIT 27 OMIT
12 OMIT 23  OMIT
13 OMIT 29 OMIT
14 MIT 33 OMIT
15 04IT 31 OAIT
16 OAIT 32 OMIT

[IME PERIOD ?

33
34

33
34

OMIT
OMIT

OMIT
OMIT
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' 10-037 SYSTEM OVERVIEW TI4E 3
f HUA SBL
a RADIO A 5 .
{ B . .
MUUX SW : .
{ A - :
) B L] .
! CY104 . .
1 TINBI : sd1A.
1 TELEMETRY. . o LR 2 O:I . e £
f SITE ‘ . .
4
AS-2 LINK STAT!S TIME 15971005817 '
4 ......CY—H!M....-. ......l‘li’ml...-.. 1
HITA SBRL HIIA SBL ‘
ALARM SERVICE . OFFICE .
g REMOTE . . 4
STATUS MAINT . MATNT -
PARAMETER CHANNEL : B 1, ME=8 . 3,266 4
g QEFRANE .
SITE ENTRY .
ALARMS FIRE ’
; AC PWR A
5 ; 3ATTERY .
; » N-«. PR .
; HeGo HV .
£ FLOOD . PAGE 2

|
| !
|
|
|
|
|
|
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s iR D S a5 7 e e o Y, N

A

X HAS LINK PERFORMANCE ASSESSMENT - TIWR| TIME 150/17% s2£]
LAST LAST HR  LAST 24 HR LAST 32 DAYS  LAST 3@ MTHS
SCAN  MEAN  MEAN  DEV MEAN  DEV MEAN  DEV
HUA FER  1.2E8-14 B.9E=6 3.8E=6 =====v== 3,5 =|)=m~mmmm—memmeem -— RTE
RERM 0.7 5.0000 3.0009 ----—w—v 6.99%3 4.7434 - RTE
SBL FER  2.2E=6 1.1E=7 4,2E=15-==m—u— 3,26 =mmmmmmm e RTE
RERM 2.0 3.0 5.00%) ——-——c-e 3,50%9 3.2016 —=—mmm=m—mm=mm — RTE
1
NC,AC,SS, SBL

PARAMETER 2?23
TIME PERIOD ?H

a1 2.0809 17 OMIT 33 OMIT
22 1.8200 18 OMIT 34 OMIT
Az 1.2E-8 19 OMIT
A4 1.2E-8 20 OMIT
25 |1.2E-8 21 OMIT
a6 |.2E-8 22 OMIT
a7 |1.2E-8 23 OMIT
78 1 .2E-2 24 OMIT
a9 |1.2E-8 25 OMIT
10 | «2E-8 26 OMIT
11 1.2E-8 27 OMIT
12 OMIT 28 OMIT
13 OMIT 29 OMIT
; 14 OMIT 37 OMIT
15 OMIT 31 OMIT
16 OMIT 32 OMIT

TIME PERIOD ?
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DATEC SYSTEM EVALUATION WORKSHEET 23 June 77, Pg # 1

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIM:
Starting new day, with a problem with the MAC 6/2L | O7LS
at SBL,.Honeywell is working on it,.Seems we getJ
ting constant O voltage readings from their MAC,J///RR
This was found by using the MAC Self Test..///RR |
Honeywell advs thét they have to go to SBL, and 0825

swa p out the MAC with the one from here at HUA,
they will than bring the one from SRL here to
attempt to repair,.Appears we will conduct no
testing on the system, till at least late this
afternoon,..////RR

TECH CONTROLLER

OBSERVED BY e
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TESTHNE 0SS 1

3 BEV.NO. -
pATES-2-77 PAGE OF
LoG (MITIATED 5-2-77 (360 Hre S

t3ce HES
/,)5 77,1 s E/’UT Coon Ters  Jor //—4:0;) FER (/7’43)
no rese‘Hr ? o Ze/‘o — re 75*(’)5 volt.
no?‘ /0 /t?m /Mﬂlﬂd/&/@% ’”CC // 096}

afﬁ proflem wl,
el = N

6-14-17 , 0940 HR S5,

2) BEM A) HTS observed To <k a c’rra//ca// /gq
r}oan,fpre /f) MI SCar). em n/3> /Sa
0 le 0. 5cam7 r (a; ar* ('75»7/78 S Ji = 7
be card 5ub} 7{; # /r; .4 >[a7m7£/‘ (‘d/‘d( s e
m'terch an7e wi'

lar ol w
v 59/:/(#/ The b. (/’&a/) cary /wf/ b ;Zu /72
jnu voan I1GYL r /’ro ewm /h /b//d ﬁm on f/e

nex /’n'f?. v P there

LS

3) ¢- /4«71 176D /, y 4y
Changed strappm " 7 Cpmman Lar 3
pinvtes ( S'e/e)f Hv A H&"Jnd"d’ [s5” ij[vr reasen) ole,

4.) 6-24-77, 0815
as rwmm7 leng - ferm RS L U/AW‘M7 S ev 5«); n( /zlé
when we Fried' 1o corvelste #ohﬁu; wil
reccrc/er {ra/e ff waqs m/‘fc/ -//1.7]" for f{ /asf;—-
16 rv bo A B isL (g sBL were ,ead,
-3 (B 7 RSL fvmf '/V Pf MAL se/f ?‘eff d7‘ SbL Faddy
Lnit refurned all = zercs rr) sell e (f35 ¢

megsvremenTs, TJ L. "’“\,/’ MAC -(— rem HUH ’fL SlsL 1/2

erdec 1o svap them ool & hr:na M i frevic @
SBL 1 HUA /0 that ey, Cov ld e [y fe /fze, fﬂjl




TEST NO.

: DEV. NO.
DATELRY-77 PAGE. OF

é-2.4- 77 entry  Co d(/
5 7L/w8 T E fedcliec( sBL., Tthe MALC the e
39 0/’5&9 He w&'> 7/’.9/(/ b 5//6’ e/‘fzmof/ Y
w/,e/z /mz 14/‘77‘ en eV &4’ f/ze v I[(,Uc?ﬁ bér’l{ Wirm,
"

(A cond. tibuer hod beerr Furned oFE, 75 vs
evemnn> .5:016{ ﬂle U}"'fﬂi’lu 575’5[/ /4‘5(7! }F(ofé)f }‘/

a/ /no)//(/c” S6L was /ﬂL’L '//'c/e Since / ‘1/&4/0/ Gv(

mean| fra,nfm7 7 B3P e s MACS . d!t',

5)7‘2/ L e /J'C/C = W(?/" C/‘c)ﬂ/f} %0 édé{/azj s A\/I{
vans 1o Sw. tech cver Yo FH rodio. “Mad<

é'gw)c [‘/fﬂﬂ?;’} 7é‘ f//g". 4'/ ’/FW }%‘f ey }”?a‘/(/(_

a[ A, (see WA Wik los 9,7/r7 7, pase ;/)
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6.1.6 The DATEC Capability to Accomplish the Proposed CPMAS
Functions, to Provide this Information in a Timely
Manner to Achieve and Maintain the Performance
Objectives of the FKV Type System

The validation tests of Appendices A through H of the Field Test
Plan/Procedures document verified that all CPMAS functions were
performed by the DATEC system as proposed. These functions were
listed in Paragraph 6.1l.1 of this section.

DATEC, being a passive monitoring system, cannot in itself
achieve the performance objectives of an FKV type system.
However, as was demonstrated throughout the System Simulation
Scenarios, it is an effective tool in maintaining those objec-
tives once obtained. The primary performance objective for the
digital transmission system at Ft. Huachuca (which typifies the
FKV system) is a bit error rate (BER) of <1 x 10-7. "BER is
derived by the BEM by processing signal=-to-noise relationship
at the baseband between the radio and high level MUX. Although
not directly measured, this derived BER correlates well with
BER measured by a BER tester. This was verified during BEM
calibration operations required for site data base generation
and later following the System Simulation Scenarios with the
AN/FRC-162 radio before starting tests with the DR8A radio.
This data is presented in Paragraph 6.1.3 of this section.

This data shows correlation for BER >1 x 107, Correlation
through two more orders of magnitude (1 x 10-9) was demonstrated
during final developmental testing of the BEM in-plant. This
data may also be found in Paragraph 6.l1.3 Derivation of BER
values below 10-9 was obtained using the somewhat involved pro-
cedure presented in great detail in Section 3 of this report.

BEM derived BER is especially useful in early recognition of
degrading bit error rate performance at the T1-4000 level be-
cause, on a single scan basis, error rates can be detected which
are much lower than that which can be measured by monitoring

the T1-4000 frame bit errors. With an EPUT sample time of

3-1/2 minutes for frame errors, the resolutlon (or lowest FER
measurable) for a single scan is 5 x 10-8. However, the
resolution improves when this parameter is trended over a period
of time. For example, a one hour Tl 4000 FER sample has a
threshold of approximately 3 x 10-9. On a long~term basis, then,
the FER parameter can be used to detect degradation of BER
toward the 10-7 performance objective provided the rate of
degradation is gradual.

Radio link problems, which if allowed to deterioriate, could
cause system performance objectives to degrade beyond acceptable
limits, can be detected at an early stage by observing the param-
eter, RSL Margin. Data taken during BEM calibration (previously
mentioned in this section) indicated that at the PCM threshold,

T S S IR R T ey e,
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which was at least 35 dB below the mean RSL for the Ft. Huachuca-
Site Sibyl link with the AN/FRC-162 in-service, the system BER
was still less than 10-8. Problems involving degradation of

RSL were readily identified by the technical controllers during
the System Simulation Scenarios well before they reached the
PCM threshold. Examples of the manner in which this parameter,
RSL Margin, and the BEM derived BER were used to maintain the
system performance objective follow. A clear illustration of
the use of the T1-4000 parameter, FER, for this purpose does

not exist because, as will be discussed in greater detail in
subsequent paragraphs, the long-term trend analysis capabilities
of DATEC were not utilized in this regard during field tests.
The first example involves use of the BEM parameters Eye Margin
and DER BER ir a timely manner to resolve a developing problem
before the 1 x 10-7 system BER objective was exceeded. As

will be further discussed in Paragraph 6.1.14, the amber thres-
hold for Eye Margin was changed to coincide with a DER BER of

1 x 10-9. This was done subsequent to this scenario. The
technical controller recognized the problem anyway, but the
alarm flag made it more effective for later scenarios. This
example, taken from an Appendix R scenario, 13 June 1977,

RFI and Abnormal Interference, was previously used to illus-
trate a point in Paragraph 6.1.3. Reference should be made

to the technical controller's comments and the display printouts.

Another good example of the use of Eye parameters to maintain
good system operation is the Appendix L scenario conducted on
8 June 1977. (Refer to pages 242 through 248 in Paragraph
6.1.1). Note that the problem has been detected by Eye Margin
and Hits while DER BER is still only about 10-9. Note also
that FER is still less than the threshold, 1 x 107,

The last example illustrates use of the RSL parameter in a
scenario (Appendix M, 14 June 1977) simulating a transmitter
output power problem at Ft. Huachuca. In this example, the
fault has been found and corrected before DER BER reached 10-12,

6.1.7 The DATEC Capability to Facilitate CPMAS Procedures

CPMAS requirements address those measurements and data analysis
tasks needed to support the digital communications system per-
formance requirements. The monitoring system requirements and
monitor point identification which form the baseline for the
DATEC system have been discussed previously in this and other
reports and will not be covered here. Instead, the emphasis
will be focused on DATEC's ability to make easier, the CPMAS
monitoring and measurement procedures.

The DATEC system was developed to function as a data measure-
ment, analysis and reporting system which would aid the tech-
nical controller in assessing, correcting, and trending the
performance of the digital transmission system under his
control. More specifically, the DATEC system should be
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PROCEDURE DATE ITIMZE

Ml. With power off the radio and DATEC equipment 5-,4_7;
\ at HUA, desclder the PCC B lead coming from

' the radio to the Analog Scanncr at R“nalog

Scanner TBl-18. Connect a jumper wire between !
TB1-13 and 18. Re apuly power; put eguipment
into operation.

M2. Using attenuvator installed in transmitter
waveguide at HUA, introduce attenuation at the
approrimate rate of idb cvery 5 minutes.
Record the time as each dB of attenuation is
introduced.

1016
/DZ%
Negoested fo lock on s

B'1x @ nva (@ 1027
Removed attenva tron

at thst +Hime.

Sw;zfl“t*d back 7‘0 ATX
@ 1632. e

-IIAAE 2§
-%5(1\ -2%0

638 -32
-1748 - 34 z
-18d8 -~3¢{ ‘
l9dB\ -3
20da\-+b

M3. Restore equipmcnt to baseline configuration. d/

OBSERVED LY

CONDUCTED BY [ﬁif‘f@l_ (-19-17 i
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DATEC SYSTEM EVALUATION WORKSHEET 1L June 77, Pg # 2

OBSERVANCE (key points only)

PRINTOUT REF _(ATTACH)

All systems green..../cs

Link Status indicates SBL's "A" radio recvr has
gone amber, so has "B" radio recvr,..cs

7/ 14 June 77

Request maint go to "B" tgansmit radio at HUA #: 8/ 14 Jine 77

SBL's RSL are good ,.,Request maint check HUA's
"A" X Tx output power... it is OK,,./cs

Back on "A" radioTx at HUA.,.it is good,,. maint
a dvise problem was MW amp in Tx..,/cs

Problem was isolated to a bad Tx at HUA,.
Displays deemed useful are:

1) LS page 1
2) LP page 1

TECH CONTROLLER

OBSERVED BY

DATE
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 BEST AVAILACLE COPY

#7 e TJure?)
i it 2
e a's e o ae L I=AT Sieeiars LENK ‘:%T{%T?\i)l()......
HUA S3L HUA 5L
, ALARM Sil MAJOR . TX PROR .
i SW MINOR . RX PROB :
i YAJOR . o
H STATUS TX IN SVC A . A TX IN SvC A . A
‘ RX IN SvC A : A RLIN SVC A ; A
MAINT . AN :
i PARAMETER  FEx <1 OE=T . <l,35-/ RX SOUELCH 5 |
CFit i RSL MARGIN 21,278 . 39,993 A E
EYE MARGLI 13,349 . 12.573
BER COR NO DATA .40 DATA EYE AYPL  =3,3765 ,-3.21%5 1
IVE HITS gt 1.3
IR MR 1.6%=13 , 4,/7=13
PAGE |
]
|
10-475 LINK PZRFORMAMAT ASSFSSUENT = RADIOS [TME 16571426112
LAST LAST HR  LAST 24 HR [LAST 3¢ DAYS LAST 32 (T i5
SCA YFAN 4EAN IEV MIAN NIy HEAY I
HUA RSLMAR 31.273 37,803 37,102 11,6334 27.605 6.6632 =eecoomcaacaao— R 1
A SYEMAR 13.367 13,369 12,377 11,2420 11,758 3.4363 ===cececooceeee- "3
ASLAVL 1.C2%3 1,007 1 ,907) eceocame eV T2 mmmm e e IATF J
EYEAVL 1.7997 1,900 [.,99% =—<eascms (9363) cccscmccccnnccean cannes AT 1
EYEHIT 0.7 JeA 5.2767 17,173 18,334 45,363 —mcecemeceaaee - /50
HJA ISLMAR 32,281 32,145 25,757 7,3045 29.8%4 2,301 eeeccccacaaooa—e 33
8 EYEMAR 5,9534 5.,9534 56,6199 33,1430 TeTTI81 2,882y swcuccamaasannms 3
ASLAVL. 1.6087 [ ,0900 3,0088 =emsanee J, 9933 cocmmmmacanamaan—naw o i
EYEAVL 1.0077 1,077 | (001) commmcac 1,795 mcecccemeccccccccaancaan NI
SYEHIT B ) 1.3 342613 21,033 4,1843 34,..52F e—ececccescmcaa= 755
SBL RSLUAR 37,071 34,492 33,513 1,372 38,153 1,057 =—mcmcomccccea— 2k
A EYEMAR 12,573 13,031 13,459 30227 13,170 F 284 —cccccaccmcamaan T3
RSLAVL 1.8904 1,290 |77 =cacaaa- I e T AT
EYEAVL 1.000) 1,04%) |, 9% —cceemem I T T T 4T
EYEYIT .7 707 16,233 51,564 12,7328 3,572] ==mececccacaeee= 3%
SBL R3LMAR 27.545 31,463 34,757 35013 27,564 1,3123 mcmecmcamanaoaan Y3
3 EYEMAR 12,809 12,300 13,395 33567 12,725 1.1509 =mccmemacmcmmaon %3 {
RSLAVL 1.0773 1,000 1,000 cecacmas |, 9001 sscscaccoceacnsaasaneaes AT ,
EYEAVL 1,000 | A0 ] oA mcmmmmam 9034 o mm e e e I {
EYEHIT 742 A JANT G231 JTI629 2, 3180 mmmm e /50 F
!
1
| 1
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YAC-3-01-192

ALARM

STATUS

PARAMETER

fAC=~3-91-32

{JA RSLMAR
A EYEMA

WSLAVL

SY=AVE

SYEHMIT

IJA QSLIAR

3  zZYeUAR

ROLAVL

EYCAVL

SYZHLE

5331 2SL'AR

A EYz4AR

ISLAVL

STEAVL

ST TY

PERY I % &

\
.
)

{

3
13369 13:3690 12.847 18120 " 11,053 3. } e mcsmencem—e— )]
1oV 12370 1 05A) cacmaaa. L0172 —-- e e ——— LT E
140 N e B B e B 732530 == i im———— e~ ——— LATF
’ S 3767 17.795 18,332 445 SRS — - IS0
32 32 s 757 7.334% 22,57 20 01| mmmmemmmmmmaeeee D)
5. 258 549534 (74 33,1424 7,770 200000 semmmmmmmee e ph
sl i s G202 YOH mmmmmme )y 03] ccmmcccccacsncccct s ———— AL
Ral Y [<O9S 3 1 3 WSS S I 15 Lol R R A S VAT
)s. 9 Je Y 21073 4. AT2 0 4. T e e e 235
3318 34,493 13 143572 334157 163033 meccccmcccamwana )
2159 13640 P Srte IR Lol b R e DO I AT Tl IR )
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e
ettt et e RSP — W
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S MAJOR -
SW MINOR
MAJOR
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RE INSVE
Ka i NT
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CRe 24

RBEZ& COR
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{X SOUELCH
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EYE APL -3.8765 -8.9305
i "

2 HITS A7
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evaluated by its ability to accomplish performance assessment,
fault isolation and trend analysis of a digital transmission
system for it is in the accomplishing of these objectives that
the net worth of the system can be judged for making the CPMAS
procedures easier.

The performance assessment task requires the technical controller
to determine the operating communications system characteristics
including some measure of system and equipment operating margin.
Using only standard measuring equipment, the technical controller
would be able to measure the receiver automatic gain control
voltage and from that determine the received signal level and
operating or fade margin. He would not be able to make any
assessment of the digital multiplexer operating performance other
than to verify that there are presently no alarm conditions.

The DATEC system accomplishes performance assessment by measuring
system and equipment performance indicators thereby making easier
the technical controller's job. In addition to assuming the RSL
measurement task already discussed, the DATEC system also

gathers performance data relative to the quality of the received
signal, and its operating margin, by analyzing the radio baseband
signal for values of eye margin, eye amplitude, and derived
system bit error rate. Multiplexer performance is measured by
monitoring the frame error rate and resynchronization activity
on both the high and low level multiplexer. Using this infor-
mation the technical controller can function in the capacity

of a nodal controller, one who is responsible for the proper
operation of multiple sites, both manned and unmanned. The
usefulness and effectiveness of this approach was demonstrated
during the scenario evaluations wherein the technical controller
looked first to the system overview display to notify him of
degraded conditions within his nodal area. The fact that only
two sites (one link) were involved in the testing in no way
diminishes the observed effectiveness of the system overview
display. Time after time as shown on the worksheets in
Appendices U' (20 June), L (20 June), and R (21 June) the

system overview was judged effective in alerting the technical
controller to system performance degradations. Once alerted to

a link problem the technical controller moved to the link status
display where he was provided alarm, status and parameter infor-
mation directly usable in determining the source of the problem.
Once again, the technical controller worksheets attest to the
usefulness of the link status displays in Appendices L (14 June),
M (14 June), and DD (9 June).

There can be little doubt, then, that the DATEC system facili-
tates CPMAS procedures in performance assessment measurements
by enabling tHe technical controller to function as a nodal
controller thereby assuming the responsibility of accomplishing
performance assessment for a number of sites.
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DATEC SYSTEM EVALUATION WORKSHEET 20 June 77 Pg # 1

OBSERVANCE (key points only)

Starting new day, with systems green, and data,
a ttached,.///

Overview display indicates the "A " mux a t HUA
is amber...Letting amnther scan go thru before

doing anything...////RR

Lynk status display indicates the problem with
"A" mux is FER,...Req uested maint switch HUA
to the "B" recv mux..///RR

On "B" mux, recv at HUA, and display indicates th
is also ba d,....However, this could be old data
so have to wait for another sca n before we can

"B" mux has now cleared, and service appearrs to
be restored,,...Advised maint to check the "A" mux
Recv at HUA.....////RR

€ 1-4/20 June 77

S/20 June 77

6/20 June 77

s 7/20 June 77

decide if there is any problem with the "B' mux..|.///R

8/20 June 77

Problem isolated to bad Recv "A " mux at HUA,.,
maint advsd problem with the "Recv time base",..
System back on the "A " mux ATT...///RR

Displays used..s..

1, System overview
2, Link status Pg #HN 1 .
Note: The length of time required to determine

if the "B" mux was good (after putting it on 1
was lengthy, due to the scanning sequence/time,..

TECH CONTROLLER @

. . S

OBSERVED BY |

)
////RR

| DATE
6/20

0845

0850

0857
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DATEC SYSTEM EVALUATION WORKSHEET 20 June 77, Pg # 3

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIME |
\ Systems Green.../////RR [6/20 [1030

Display shows amber on the T14000 and TIWBl at 11/20 June 77 1059

mm..?//hn (Overview)

Both above amber conditions cleared, and over- 1103

view shows no problem,..////RR ’

Based on above, checked link status (suspected 12/20 June 77 1104
’ recvr squelch), and this showed the "B" recvr ine
‘ service at HUA...////RR

LP indicated "A" radio was good,..no indication| 13/20 June 77 1106
as to why the switch to "B" was made...////RR
Also requested maint, switch the system back to [the
"A" Recvr,..They advsd it would not siwtch,, //

Requested maint at HUA check the "A" Rcvr,.and 1111
they indicated they had a problem with it..//RR

; Maint advsd they had a noisy "A" Recvr,.///RR ‘ 1132
all systems normled,.////RR

Problem isolated to noisy "A " Recvr at HUA,..
Displays usefyl////

l, Overview

2, LPPg#1 S
Comment: Page 14 to day indicates the Rx was /2 0 June 77

> bad ("A") a t HUA fifteen minutes after the act-
ual problem started, canlt explain the long delay},/cs

. TECH CONTROLLER

OBSERVED BY

TN
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DATEC SYSTEM EVALUATION WORKSHEET

21 June 1977/pg #3

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIME
systems green...///RR 6/21 |1300
System overview show amber on the REC "A" mux #5/21 June 1977 1310
and TIWBRl,,../ph
Request maint switch from "A" to "B" rec mux at L’ 1312
HUA...,.and check out the "A" mux for framing error
tbls..../ph
Maint a dvise that "A" mux is good, when we 1315
shifted to the "B' mux all amber conditions
cleared,.,.,advised maint to switch to "p" mux,
maint advise possible cause of framing errors wa:
a clean-up team working in and around the nux m{r
have jarred something.,../ph
SBEL "B" radio in amber on system overview, reaso+ 6/7/21 June 1977 1316
unknown, .asked SBL to check his radio,,./ph
Link performance indicates both eye margins are 1320
low on SBL rec..../ph
Requested that SBL check out for any interference 1325
on his rec.../ph

1328

Haint.enance advises that he is send the interferi%‘rixce

on his transmitter, he switched to the "B" trans
while he is working on the "A",..../ph

tte r

Dis lays used:

System overview

Link Status

Link performance (Most Help)

TECH CONTROLLER

OBSERVED BY
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DATEC SYSTEM EVALUATION WORKSHEET 14 June 77, Pg # 1

OBSERVANCE (key points only)

PRINTOUT REF (ATTACH)

All Sy stems are green and/or normal...///./ce'

Displays indicate the RSL margin at HUA
is beginning to degrade...///RR

System at HUA switched to the "B" recvr,.No
indication as to why...///RR

Attempted to manually switch the recv at HUA back
to the "A" recvr...unable to do this...///RR

Locked HUA Recv on the "B" recvr,..Requested

maint check out the "A" recvr,.See RSL margin
degraded, and also see the Eye margin on the

"A " pecvr degrading...////RR

Maint advsd they had a bad IF int the "A" Recv,, .
The "A" recvr now back on line and fivers...///RR

Problem resolved:::::Bad IF within the "A "
Recvr at HUA...////RR

Following displays were useful in tracing the
problem,...

1,... IS Pg#1
2...sLP Pg # 1

NOTE: Displays indicating faulty Eye data
on "A" ra dio at SBL.,.Turned over to maint to
check the system...///RR

NOTE: Honeywell advsd appears to be a bad
relay card in the EPUT scanner at SBL.. They
swapped with a spare..///RR//Eye hits clear,
however now showing bad Eye Amplitude,,Honeywell
still checking ...///RR

Problem cleared by Homeywell,...///cs

TECH CONTROLLER

OBSERVED BY Cly

1-L4/ 1k June 77

S/l June 77

5-6/1l June 77

DATE

6/1k

Sl B

TIME

o7h1|J
0831

0839
08L5

0854

0910

0925

0953

101§
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DATEC SYSTEM EVALUATION WORKSHEET 1L June 77, Pg # 2

OBSERVANCE (key points only)

PRINTOUT REF _(ATTACH) |

All systems green,.../cs

Link Status indicates SEL's "A" radio recvr has
gone amber, so has "B" radio recvr,,..cs

SHL's RSL are good ,.,Request maint check HUA's
"A" ¥ Tx output power,.. it is OK.../cs

Back on "A" radioTx at HUA...it is good,.. maint
a dvise problem was MW amp in Tx.../cs

7/ 14 June 77

Request maint go to "B" tgansmit radio at HUA ..Te 8/ 1L Jine 77

Problem was isolated to a bad Tx at HUA,.
Displays deemed useful are:

1) 1S page 1
2) LP page 1

TECH CONTROLLER

OBSERVED BY C/ w9

DATE

6/14

| TIME
1015

1020
1027

1030

*032
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DATEC SYSTEM EVALUATLON WCRKSHEET ¢ june 77 pg # 1

Problem isolated to be bad T1-L0O00O RCV card, /csL

Maintenance informs that there was a bad recv
card in T1-400O, wa s replaced framing error ra
ba ck to nomal..//cs

TECH CONTROLLER Mc
OBSERVED BY W
N

OBSERVANCE (key points only) |PRINTOUT REF (ATTACH) | DATE | TIME !
Starting new day, with systems da ta atcm..//ﬂff 1-4/9 June 77 6/9 0900
CRT displa y indica tes Ma jor Alarm, TIW Bl at 5~/9 June 77 0918

‘UA%and SEL a ppear not to be passing traffic. //i

Check link status of TIWBl andget alarm indication, 6/ 9 June 0925
check maint voltages at HUA and SBL appear good./cs

Link S¥X Sta tus Now indicates bad recv on TIWBl 7/ 9June 0935
.at HUA...SBL recv skows excellent,//cs

Link Performance assessment indicates good 8/ 9June 177 0938
T1-4000,.. in house loopback on TIWBl is good./ch

Request loop back of SBL's TLWBl,Checks GOOD... o9k2
Suspect bad recv channel in HUA's T1-L00O or bad

tra nsmit channel in SBL's T1-4000, Turn over

in house problem to maintenane first,//cs

9/ 9June 77 0951
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Next in the list of CPMAS requirements is the ability to perform
fault isolation. This task is currently performed by the tech-
nical controller wherein he uses equiprant alarms to isolate
failures. This procedure limits the technical controller to
addressing only those fault conditions which result in an
equipment alarm and places the isolation of degraded equipment
and system performance, with accompanying intermittent problems,
beyond the reach of the technical controller using standard
measuring equipment and techniques.

The DATEC system provides the technical controller with alarm
information thereby enabling him to perform fault isolation
within his nodal responsibility. It also provides him with
parameter information thereby enhancing not only his fault
isolating capability, but also providing him the ability to
effectively execute degradation isolation. The usefulness and
effectiveness of fault isolation was demonstrated throughout
the system scenario evaluation. Appendices N, P and U,
excerpts of which appear throughout thLis section, illus:rate
the technical controller utilization of the DATEC system in
resolving system and equipment problems. An illustration of
the effectiveness of identifying and correcting system degra-
dations before they became system failures is shown in Appendix
L (14 June) where technical controller corrective action was
initiated prior to the point at which the degradation would
have been identifiable as a system fault. The timely identi-
fication and resolution of system faults and degradations, as
evidenced by the scenario results, serves to confirm the ability
of the DATEC system to facilitate CPMAS procedures by making
easier and more effective the technical controller's job of
fault and degradation isolation.

The inclusion of trend analysis as a CPMAS requirement is to

be viewed as an extension of the performance assessment function
already discussed, for it is through long term trending of key
nerformance assessment parameters that DATEC could make possible
a reduction in manpower and the unmanning of sites. Looking
first at the counterpart of trending in the field today, we see
that while attempts have been made in the past to collect long
term data, the data has often been regarded as highly suspect

as to its validity and usefulness mainly because of the man

in the loop which means that the data collection and reduction

is not always adequate and sufficient due to human errors. DATEC
field testing and scenario evaluation did not adadress the
question of long term trend analysis in great detail, but one
scenario (Appendix S, Special RSL Long Term Test) was included

tc specifically illustrate at least some aspects of the utility
of long term (in this case - hours) trend analysis. Data from
this scenario is presented in graph form in Figures 6-1 through
6-6 . This data shows at a glance the correlation and interaction
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DATEC SYSYEM EVALUATION WORKSHEET 1L June 77, Pg # 1

:
t OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIME
. A1l Sy stems are green and/or normal...///./cs 1-L/ 1L June 77 | 6/1L | O7TLYR
-
- | Displays indicate the RSL margin at HUA 0831
is beginning to degrade...///RR
System at HUA switched to the "B" recvr,.No 5/14 June 77 0839
indication as to why...///RR
3 Attempted to manually switch the recv at HUA back 08L5
b | to the "A" pecvr...unable to do this...///RR
!
i Locked HUA Recv on the "B" recvr,..Requested 5<6/1L June 77 0854
E | maint check out the "A" recvr,.See RSL margin
Q degraded, and also see the Eye margin on the
"A ".recvr degrading,..////RR

Maint advsd they had a bad IF inkt the "A" Recv,. 0910
The "A" recvr now back on line and fivers,..///RR

! Problem resolved:::::Bad IF within the "A "
‘ Recvr at HUA,..////RR

Following displays were useful in tracing the
problenm,,..

: 1....1S Pg # 1
: 2....LP Pg #1

e NOTE: Displays indicating faulty Eye data 0925
on "A" ra dio at SBL...Turned over to maint to
check the system...///RR

NOTE: Honeywell advsd appears to be a bad 0953
relay card in the EPUT scanner at SEL.. They
swapped with a spare..///RR//Eye hits clear,
however now showing bad Eye Amplitude,,Honeywell
still checking ...///RR

T T T TR T

i Problem cleared by Homeywell.,.///cs 101§

TECH CONTROLLER

P OBSERVED BY CAS
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A S AL <t R AT it L S0 st s B MY N st o S il

MAS SYSTEM OVERVIEW TIME 165/9742819
HUA SBL
RA~ _() A . .
B o o
MUX SW o .
i A . .
; B L ] .
CY104 - o
; : ?osa,a l / (F Tiwme 1N
TIwBI . .
TELEMETRY. . .
SITE - o -
AS=-2 LINK STATJS TIME 16570743311
cooco-T|-4ﬂ@@..o-oo o-.cooRADl()...'o-
HUA SBL HTA S3L
ALARM SW MAJOR o TX PROB o
SN MINOR . ®X PROB .
MAJOR . .
STATUS TX IN SVC A ’ A TX IN SVC A ‘ L)
RX IN SVC A . A RrRY. IN SVC A o A
MAINT . MA INT .
PARAMETER FER <l ,dE=T <1 ,PAE=7 X SOUELCH o
CRFRM * HoL AARGIN 20,487 . 43.755
EYE MARGIN 13,369 .« 12.914
BER COR NO DATA  .NO DATA ZYE AMPL ~3.,37265 .=9.4741
EYE HITS e o Aol
JFR BER 1 6E=13 . 3,3E=13
PAGE |

-

g
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BEST AVALL'CLT COPY
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: AS-2

B

4 /1F Taan W

LINK PERFORMANCE ASSFESSMENT - TIWBI TIME 165/0149352
LAST LAST HR LAST 24 HR LAST 3¢ DAYS LLAST 32 MTHS
SCAN MEAN MEAN DEV MEAN NEV MEAN DEV
HUA FER 1 .2E=-14 4,0E-15 5,0E=15===nceee 4 ,9F=6 =-~==-———m—emee—mwcecae——— RTE
RFRM 2.7 D@ B8,000) =======— 4,500 4,I3]| ~=—————e———————e RTE
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10-006 MAINTENANCE VOLTAGES - '{JA TIME 165/A753230°
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NO. NAME VOLTS € RH AH CG AL RL MEAN DEV DATE
A1 TIWNBI+IS 15.5 G [65 (5.7 (5.9 14,2 13.5 15.5 .943 15379927
92 TINBI+I12 12.4 5} 13.2 12,6 12.9 11,4 14,8 12,4 212 153723937
43 TI14070+5 4,96 G 5.5 5,25 5.0 4.75 4.54 4,05 007 153/3937
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A5 RADIO+24 24.9 G 2644 25.2 24.2 22.3 21.6 23.9 039 15372927
b6 RADIO-20 -19.9 G =18.2 =19.2 =23.,3 =21.,2 =22.9 =19.9 .@14 15371997
BEM=3-M3-12 MAINTENANCE VOLTASGES - S3L TIAE 165/0i%1836
INDPLEAL
NO. NAME VOLTS C RN AH Cch AL rL EAYM  DEVY DATR
A1 TIwWBI+15 15,1 G 165 157 15:4 (4,2 13:5 5.1 @69 153/5971
42 TIWBI+I2 12.3 £ 13,2 12,6 12.9 11.4 19,8 12,3 W19 1583/9911
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BEST AVAILAGLE COPY

M sy Tumne 27

[Q-225 LINK STATJS TTME  167//4331334
eeeses TI1-4000, ¢4 .0ls s 500 RADTD 5 seiais
HIJA SBI. .

LARM SW MAJOR
SW MINOR
MAJOR

STATUS TX IN SVC A
RX IN SVC A
MAINT

PARAMETER FER <l JAE=T
CRFRM

X PROB
RX PROB

A TX IN SVC
A RX IN SVC
MATNT
<l AE-/ KX SOUELCH
RSL MARGIN 27,394
EYE MARGIN 13,367
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- X7 o JTeure 77
2 LINK .STATUS TIME 165/0339146
3 .."...T"‘om...... ...’.'RADI()......
' HUA SBL HUA SBL
ALARM SW MAJOR B TX PROB 2
SW MINOR 5 RX PROB :
MAJOR . e
STATUS TX IN SVC A . A TX IN SVC TR
RX IN SVC K A RX IN SVC B b
MAINT £ MAINT w—
PARAMETER  FER <1.0E-7 .<1.2E-7 RX SOUELCH .
CRFRM s RSL WARGIN 20,094 . 37.272
EYE MARGIN _ 56,8502 . 13.482
BER COR NO DATA .NO DATA EYE AMPL  =0.3741 .-8.93%5
EYE HITS 0.0 . 0.2
DER BER 8.5E-13 . 1.4E~13
PAGE |
:2=1-18-23 WAINTENANCE VOLTAGES = HUA TIME 165/0347155
). NAME  VOLTS C AH AH €6 AL RL MEAN DEV  DATE
1" TINBI#IS  15.6 G  16.5 15.7 15.8 14.2 13.5 15.5 .43 15372927
> TIWBI+I2  12.4 G 13.2 12.6 12.8 11.4 12.8 12.4 .12 15373997
‘3 T14022+45  4.96 G  5.50 5.25 5.3 4.75 4.58 4.95 .727 153/2907
‘3. TI4000-6 =-6.08 G ~5.40 -5.10 -6.73 -6.3 -6.69 -6.A8 .092 1£3/2927
'S IADIO#24  24.0 G 26.4 25.2 24.3 22.8 21.6 23.9 .033 15372907
5 RADIO=28 =19.9 G =18.8 =19.0 =28.3 =21.0 -22.0 -19.9 .M14 15372987
=1-08~10 LINK PERFORMANCE ASSESSMENT - RADIOS TI4E  165/0351159
LAST LAST HR LAST 24 HR LAST 32 DAYS  LAST 30 MTH4S
SCAN  MEAN MEAN  DEV MEAN  DEV MEAN  DEV
1JA RSLMAR 25.116 27,531 37.268 .79673 27.449 6.9354 —- 8
A ZYEMAR 6.3507 12.687 12.624 1,793 10,988 3.5695 ==mm=m=m===e——— D
B IO ), WS cnncamen TN ceacecessooe
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of key parameters over the 16 hour period the scenario was con-
ducted. Even this scenario does not fully exploit the potential
advantages of long term trending relative to manpower require-
ments., It does serve to point out clearly the cause and effect
relationships which occurred over a period of hours. Had
schedules permitted, a scenario in which the perturbations were
more subtle and which took place over a matter of days would
have better illustrated DATEC's trend analysis usefulness.

As another example on a shorter term basis, it is apparent from
the scenario data contained in Appendices R (21 June) and

N (21 June) that the link performance assessment displays could
be effectively used in developing key parameter and equipment
trends. Therefore, the usefulness and effectiveness of DATEC
to facilitate CPMAS procedures for trend analysis is confirmed.

6.1.8 The Adequacy, Effectiveness, and Feasibility of the DATEC
System Concept and i1its Components in Monitoring, Testing,
Analyzing, Presenting, and Reporting CPMAS Information

The adequacy, effectiveness, and feasibility of the DATEC
system in monitoring, testing, analyzing, presenting, and
reporting CPMAS information is presented in the following
paragraphs.

6.1.8.1 DATEC Adequacy in Monitoring

The DATEC field test covered validation testing to demonstrate
compliance with the statement of work and system operating
objectives and system scenario testing to evaluate the adequacy
of the DATEC system in identifying and resolving communications
system and equipment problems. The test results support the
successful accomplishment of all field test objectives wherein
the DATEC system was demonstrated adequate in all areas of test-
ing and evaluation. A specific reference is made to the scenario
test results which demonstrate DATEC adequacy in meeting the
system objectives of PA/FI/TA. For example, the multiple failure
scenario in Appendix EE confronted the technical controller with
a cross section of problem types addressing both hard equipment
failures and more subtle equipment degradation. The technical
controllers were able to resolve the problems in a straight-
forward manner using the DATEC system alarm and parameter infor-
mation. Furthermore, the technical controllers stated near the
end of the test program that they could think of no other alarms
or monitor points which should be added to DATEC to improve the
system adequacy in monitoring for PA/FI/TA.

6.1.8.2 DATEC Adequacy in Testing

The DATEC system adequacy in testing addresses the DATEC capa-
bility to accomplish communications system and equipment testing
in both a sufficient and accurate manner as to provide the
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PROCEDURE

DATE |TIME

Rl-

R2.

At the HUA in-service receiver waveguide, using
the HP 570-30 Directional Coupler and HP 620B
SHF Signal Generator, apply the following
frequencies (deviation from center received
frequency) at the levels and for the period

of time indicated:

Frequency (Rec'd Freq.) Level Time ‘
.-e S~y =2 220 d T, o
+ 3 zZ. -30 & -40d4dBm0 TBB
«15 MHZ)\ -20 ,~30_ & -40dBm0 o
+ 6.3 -20,730-&'-40d8m0 s
&:\E_E‘ Mﬁi/ 3 -20.-30 & -404BmC ®

At the completion of step Rl, restore equipment
to baseline configuration.

R3. At HUA, using an HP 606B (or equivalent) test
oscillator and the summing amp (a spec1a1 piece
of test equipment) configured as shown in Figure
R-1, apply the following frequencies at the level
and for the period of time indicated:

Freguencx Level Time
3, i~ 4 G3C ALEES e s T
3. 544MHZ fzo and -30dBmb6 . @BD-
3.088MHz -20 and -30dBm0 "

; 6.176MHz =20 and -30dBm0 'y
©12.352MHz -20 and -30dBm0 =

R4. At the completion of step R3, restore equipment
to baseline configuration.

? .
CCNDUCHED 2Y . e-xi=7 7
QOBSEIID DY

=20

-20
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DATEC SYSTEM EVALUATION WORKSHEET

21 June 1977/pg #3

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) |DATE | TIME _
systems green...///RR 6/21 {1300
System overview show amber on the REC "A" mux #5/21 June 1977 1310
and TIWBl..../ph
Request maint switch from "A" to "B" rec mux at 1312
HUA....and check out the "A" mux for framing ergor

tbls,..../ph

Maint a dvise that "A" mux is good, when we 1315
shifted to the "P'" mux all amber conditions

cleared,,,advised maint to switch to "A" mux,

maint advise possible cause of framing errors was

a clean-up team working in and around the mux may

have jarred something,.../ph

SBL "B" radio in amber on system overview, reasop 6/7/21 June 1977 1316
unknown, .asked SBL to check his radio,../ph

Link performance indicates both eye margins are 1320
low on SBL rec..../ph

Requested that SBL check out for any interferen 1325
on his rec,../ph

Maintenance advises that he is send the interfergnce 1328

on his transmitter, he switched to the "B" transpitte r

while he is working on the "A",,.../ph

Dis lays used:
System overview
Link Status

Link performance (Most Help)

TECH CONTROLLER

OBSERVED BY
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#5 Q) Jw77

10-72%8 SYSTEM OVERVIEW TIYE 17271329344
HUA SBL

5 | B . e

B | HUX SY . .

| A < "
1 3 ; ;
I cY174 " .
. - L]

1 TiwBI1 W ARS .

3 c 080 e s evteesecee®e0 e e 1
I v =LEMETRY. . :
1 SITE $ : o’

3
4 =2 SYSTEM OVELVIGH CIME 172713143232
, HU A SBL
e ‘\)I() A . . !
3 - . I 8
- X S B .
X AT< .
CY194 ; " j
y p i
‘ T1."% Al "
i . .

PR A R A A I A
TELEMZTR . .
. . .
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# 6
YAC=-1-16=17

HUA
At SW MAJOR
SN MINOR *
MAJOR
TX IN SVC A
RX IN SVC i3
MAINT
FER
CRERM

STATUS
PARAMETER <1 HE=T

RER COR MO DATA

4AS

RADTO A
3

WX S

CY194

FELEZTRY. : i
31 e 5 : A

L1

LINS STATHS
-oo.o-T|‘4wﬂc’.o--oc
58L

A
A

<|.AE=17

«NO DATA

s e i e 1 BN ks N A i i N
~ b s

Tuwr 17

TIAE

H'TA
PrORB
¢ PROR

[ IN SNC
W IN SYC
AATHT

X SQUELCH
RSL MARGIN
EYE MARGIV
TYE AMPL
HITS

2T
NLR 2IR

A, K67
12,346
=3.95T1

%eR

bHe23=13

17271314227
..'...RA")I‘(,-.C.'.

PRG

S2L

38,673

$e2548
-9, 1/4]
3 Py

7""‘"




é #7 a/Jqu.' :

fAC-3-31-26 2= LINK PERFGRMANCE ASSESS ¢

LAST LAST 4R LAST 24 Hig j
SCAY HEAN {EAN Tz

HUA RSLYAR 32.143 31,243 23,952 5 5965
« k2 l?_.!ln 14,96/ 72,8853

20LAVL A3, GOAAN oqonn et E SR

| 32
- SYERAR 12
G | I o 5

EYEAVL 1.,9033 |94 (95747 —cecemece—a—

EYEHIT 518, .14 7. 572 w1 9,930
HUX RSLMAR 32,719 32.434 31,475 1.4795
IS ENESAR B,F603. B.F6d3 5,521 1.81356
?oI\VL 19984 10999 | oB07) ~——————
: L. 0772 )0 |,

T

SHONC] i s it

1 ) 1A JA5T04 L AT7449
5L ASLAAR 37.375 33,957 37.444 50060 ;
A SYEMAR 3.2T43 3.2543 12,645 66434 1
ASLAVL 1.499 1,5%8) | 3470 secemeae
SYEAVL 1,0907 1,0997 {097 ~emmeene
? 4o 3, o 2
$iL 38,4667 3l.014 [.5109
i 3.3973  12.754 51993
{ 1.3303 | .00F3 ——=c——a
‘ [ 8503 | A0 e
] B, 198 - omine
45-2 AG=2 FYSLEN OVEAVTE W
A -
YAITO A TR <
g 3 >Gh,
1% 51 ; ;
3 SARE : .
E | T : F
‘:' | s . .
; i ; o P \/....l..l..'.....'.....'
! ¥ cans L il e . .
! 3 . ¢
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equalizer and IF in the A and B receivers

in tronsem. t wave ,,LJ 2
N3. Restore eguipment- to basellne configurati

SUDUCTED BY ﬂ {%@ (-21-77

OBSERVED BY

e T —— ———

t HUA and the R Tec iver only at SB
(aqcamplf shed 'L, mser mg /oé %J f'#m/a f,.,,j

on

Lk PROCEDURE DATE |71IMF
Reciprocal Path Problem
Nl. Insert 1048 of attenuation between
equalizer and IF in the A and B receivers
at both HUA and SBL.
Transmit Antenna Only at Sibyl
N2. Insert 10dB of attenuation between &2/_77 =
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DATEC SYSTEM EVALUATION WORKSHEET 21 June 77, Pg # 2

~ OBSERVANCE (key points only)

Systems again Creen,..////RR

b S L]

Maint advised they are taking control of the
system cause something wrong,...

System returned to Control.,.all green....
System overview shows Amber Inservice on the
"A" pevr at HUA and Amber Standby on the "B*
radto revr at HUA..../pjh

Link performance displays show low rec rsl on
both ra dios at HUA..../ph

Requested SBL switch to the "B" transmitter to
HUA..../pjh

RSL continues to drop...SBL switched back to
X "A" xmtr,.../pjh

REquested maint have SBL check out their transmif
antenna to HUA.../pjh

Maint advised SEL transmit antenna off alignment
antennna team corrected to restore service,..

All systems good att..../pjh

PRINTOUT . _(ATTACH)

3/21 June 1977

L4/21 June 1977

9

| DATE |

6/21

-

0930

TIM

103L

1055
11004

1102

1103

1106

1108

1110

1111

Displays Used,...
1. System overview

2, Lisk Status
3. Tink performance (Best for this problem)

TECH CONTROLLER

OBSERVED BY

Dbk g
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1 :-!5«'3/,/?/4-«-'- 77

1
i 1Q-998 SYSTEM OVERVIEW TIME 1727117345
, HUA SBL
k| RAT A «Al< .
} B «AS< .
MUX SW . .
3 A . .
3 | B . .
F | CY' 34 . .
T14a81 . .

v ecceccecscsveces s e

TELEMETRY. . )
SITE . . g
AS LINK STATJS TIME 17271131843
..-...T]—4ﬂ7"f'-...... '.oo-.oR\DT".)......
! A SoL HUA 53L
3 ALARM S MAJOR . TX 2R03 .
: SW NIHOR . ) QERT .
i HAJOR . .
STATUS TX IN SVC Ao s ! TY 14 5VC Ko Citain
RX IM SVC A RY D1 SVC U i
| MAINT ’ MAINT ‘
. PARAMETER  FER <L IF=T <l 9E=i 2 SOMELOH ;
1 MEERS . REL WARGIN 24,472 A, 38,277
~ SYE MARGIN 12,345 , 12,075
: RER COR O DATA L0 DATA EYF AP =8,0877 .=9,J, 4l
| EYE HITS Bed o %
x MR RER 6e2B=12 . 0,50=13

Pt A




12-0@5

Y
A‘

i HUA
8

SBL

{ S3L

RSLMAR
EYEMAR
RSLAVL
EYEAVL
EYEHIT
2SLMAR
EYEMAR
RSLAVL
EYEAVL
EYEHIT
RSLMAR
EYEMAR
RSLAVL
EYEAVL
EYEHIT
RSLMAR
EYEMAR
RSLAVL
EYEAVL
EYEHIT

17-126

E- HUA

A

HUA

S3L

w
3~
—

rSLYAR
=YEMAR
RSLAVL
EYEAVL
EYEHIT
RSL"AR
ZYEMAR
RSLAVL
EYEAVL
EYEHIT
®SLYAR
EYEMAR
RSLAVL
EYEAVL
EYCHIT
RSLMAR
<YCYAR
RSLAVL
CYEAVL

EYCHIT

LAST
SCAN
20,473
12.346
| . 3099
1. 0A%I
2.9
22.648
5.6637
| . 00%d
1. 3932
0.8
33.209
12 .995
1. 0900
| « 2007
(7
35,833
12,035
1. 29302
1. 002D
Ne?d

LAST
SCAN
13.896
12,346
1 « A0AA
1 « 2733
@."J
21,044
5466317
| « 2077
| 7 L1
Feid
33.792
12, 3745
| . PAA)
172993
J.0
274182
11,562
1« 1093
1. 0003
Ded

F) A Fuse

LINK PERFORMANCE ASSESSMENT - RADIOS
LAST 3¢ DAYS

LAST HR
MEAN
29.176
12.233
| . A200
| « 2032
.0
30.455
5.7923
1.0029
1 .28%20
2.9
38.543
11,963
| « A3
1. 277
4.0
35.734
12.29%5
1.37233
1. 97237
7.0

LAST 24 Hi

MEAN  DEV
29.039 5.6119
11,409 2,7539
c05876 =m—mmeem
96378 —mmmmeem
7.4687 19,379
31.586 1.4134
5.6673 1.8493
| «BOAB =
Y17 - ——
76813 07394
39.315 .42963
12.948 .31634
12 - RS-
1.00%0 ——=—me —

3.2 “.0
37.502 1.3926
13,135 . 16631
| e ADA) ——mm e
O —
L0126 L AI356

MEAN
27.369
19,969
.95222
.94612
12.740
27.611
7.7197
« 09167
3,.9947
3.4285
37.956

12.688

« 73436
Ao 2279
1.3959
33.937
'3 2074
«23436
A,n7087
«47183

17;

TIME © 17271132353
LAST 32 MTHS

DEV MEAN DEY
I 7T A — — DR
R 3
------------------------ ATE
------------------------ 247TE
37.582 ~—==—m——mmmceee /37
01418 =mmmmme e N3
2.5145 mmmc—meemmm e bE
------------------------ DATE
----------------------- Q AT:
5 2HE] —a-—mnmcmee—e—ae 50
2.3217 =~=—=e—memeee—ee N3
21708 =mmmmmmm e e M
----------------------- RATF
______________________ — BATE
303337 =~mmmmmmm—————— /5C
2.6584 —m=mmmemmmee—eme e D3
- e — n3
------------------------ RATE
---------------------- — ATT
1.,0274 =mmmmmmem e — /3C

LINK PERFORMANCE ASSESSMENT - RADIOS
LAST 30 DAYS

LAST HR
MEAN
13.896
12,233
1« #7290
1. 2073
3.0
21.944
5e7323
| « ADAA
1.3270
Ve?
33.562
« 263

LAST
HEAN
23.742
17,499
« 95652
« 96773
7.45637
31,372
5.6673
1 + 2079
|« A3
. 6817
32.3815
12.743
1.39%%
« 2079

)
37,592
13,195
| D37}
1 « %3

¢ 13126

24 HR

DEV
5.5329
2.7539

-

19.879
1.4196
1.8473

. 77394
. 42963
31634

ve?

.
3028
8511

« 3356
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TIYE 17271137317
LLAST 3% MTHS

MJEAN neEv MEAN DEV

27.369 10,649 —ceeeaeeeceececee— N3
179,969 2.92468 =~==—=m———meee—— R
095222 mmmmmmmm e cn e e — RATE
e 482 e e e RATE
12,749 37,582 =vecomcecmac—e——— /SC
27611 92.1413 —cocmccccncaa- - N
771197 2,5145 —cemmmcmmmcem—em Ny

e 167 == e e = BATE
DeM04] —=mmmemm—cmc e —n e ————— RATE
3:4285 54285 swem—anenaa= - /SC
37.9586 2,327 =cee—ceecenca-—- - N3
12,622 2,1178 =cemcccmcncae—— N3

e 02435 mmmmmem e e e e -— OATT
e B B RATI
163957 23,3837 =-cemeeeenanea -— /537
23,937 2.,6734 —mmmceemenaeea -— 1
13,274 1.1154 =—-veccmcncce=e= O3
eP3436 == e RATE
Je 981 mescccccccucacccccnaa= - RAT=
A & L e B B /30




technical controller the information he needs to maintain the
digital transmission system performance requirements. The field
testing addressed testing adequacy in two ways. First, the

DATEC validation testing confirmed the basic measurement accur-
acy. Second, the DATEC scenario testing addressed the sufficiency
of the measurements performed to enable the technical controller
to maintain the communications system. Test results support

the adequacy of DATEC in both the measurement accuracy and
sufficiency areas.

Specific reference is made to Paragraph 6.1.3, wherein additional
testing was performed to further evaluate the accuracy of the
baseband eye monitor derived bit error rate and the event per
unit time monitor measured multiplexer frame error rate when
compared to the actual Tl bit error rate measured using a
standard laboratory type bit error rate measuring set. The

test results confirmed the accuracy and sufficiency in testing
the communications system for BER.

6.1.8.3 Adequacy in Analyzing

The DATEC adequacy in analyzing the monitored data addresses

two areas of the system performance. First, the adequacy in
analyzing the data as it relates to the accuracy of the data
analysis. Second, the adequacy in analyzing the data as it
relates to the sufficiency of the data analysis. The validation
test results in Appendices A through J of the Field Test and
Evaluation Report address, in detail, the accuracy of the data
analysis.

Particular attention was paid to the data processing and accuracy
required in the data conversion and trending algorithms. The
validation test data supports the adequacy of the monitor data
analysis. The adequacy in data analysis, as it relates to
sufficiency, is illustrated by the system scenario evaluation
test results in Appendices K through FF, the excerpts of which
are included throughout this section.

6.1.8.4 DATEC Adequacy in Presenting/Reporting

The DATEC system adequacy as it relates to the presenting and
reporting of data addresses the CRT displays and formats. The
technical controllers made repeated reference throughout the
system scenario testing to the usefulness of the system overview
display and the link status displays. See the scenario work-
sheets in Appendix DD for examples of such comments. The tech-
nical controllers recommended a different format for the system
overview display when the system is used to monitor more than
six sites. The proposed display content would remain essentially
unchanged except for the addition of digroup and link identi-
fication numbers.
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HIGRER MUK FAILVRE, TIWB | CHANNEL CARD

PROCEDURE B 2

: WI. At HvA, disable the NoemalL TI-4606 ¢-4-17
| Chaune] 1 RCV. cand b, éreakn;i the

; Card edge cConnec tons to the carol nest

‘ jDZ. At the Complef:o'n of Hhe f'c:f, reinsert
: the Chanmmel 7 cord b the card nest:

‘R’egues/'ed 7! wBl leep back (& H#vA $ 95/
@ 1/13. | .
I\Iorma//ed every //nn/ (g.’ 124

COKDUCTED BY (z zjé%m/ng N A

OBSERVED BY |

: ’ AR ZNENN RUTIVRIICTR I IR fards A SCRLN: 4
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DATEC SYSTEM EVALUATION WORKSHEET 16 June 77,

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE
Systems again Greem..../////RR 6/16

CRT (overview) display indicates the TIWEl 6/16 June 77
is RED Flagged, both at HUA and SBL...///RR

Requested HUA maint pull in-house loop on the
TIWBl...A 1so requested they have SBL do same,./V/RR
Maint voltages at HUA checked good,.///RR

Ma :int voltages at SBL check good also,,..In-=hous
loop on the TLWBL at HUA is good,..///RR

Maint advsd that the in-Bouse loop at SBL is
good also,,.Requested SBL maint loop the TL-LOOO
chnl back to us,,///RR

Chnl loop frm SRM bad,.Requested maint check chnk
cards both here and at SBL...///RR

Maint advsd that there was a bad recv chnl card
on T1-4000 at HUA,, Maint replaced same,.///RR

Problem isolated to bad recv chnl card in T1-400O
at HUA..///RR

Displayse deemed usefule,...
l. Systems overview

2, Link Status Pg # 2

TECH CONTROLLER

OBSERVED BY
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6.1.8.5 DATEC Effectiveness in Monitoring

sl

Monitoring is defined to be the continual scanning, analysis,
and reporting of system alarm and monitor points. This was

the underlying design objective of the DATEC system. The suc-
cessful demonstration of this capability was threaded throughout
the field test results. In fact, the starting point for each
of the scenarios was to place the DATEC system in the normal
scan mode and wait until the system overview display alerted

the technical controller to a system problem. There can be no
doubt in the effectiveness of the DATEC monitoring function.

6.1.8.6 DATEC Effectiveness in Testing

The DATEC system effectiveness in testing addresses the usefulness
of the measured data in allowing the technical controller to
satisfy the performance requirements of the digital transmission
system. The scenario test results in Appendices K through FF
referred to in this section, demonstrate the usefulness of the
measured parameters.

i 6.1.8.7 DATEC Effectiveness in Analysis

The DATEC system validation test results in Appendices A, B and
E illustrate the system effectiveness in monitored data analysis
and the resultant trend analysis of the monitored parameters.

In each case the computer clock was moved ahead in order to move
the data through the trend analysis tables. Using the acquired
data, the effectiveness of the computer program in accomplishing
the data reduction and trend analysis was confirmed.

6.1.8.8 DATEC Effectiveness in Presenting/Reporting

The DATEC effectiveness in the presenting and reporting of data
i was demonstrated by the system scenario evaluation testing and
i the technical controller comments as to the usefulness of the
1 system overview and link status displays referenced on the
technical controller worksheets (see pages 347 through 352).

A 6.1.8.9 DATEC Feasibility in Monitoring

The DATEC feasibility in monitoring CPMAS requirements was con-
firmed throughout the svstem scenario tests. The DATEC moni-
toring function is the foundation upon which the alarms and
parameter data information collection process is built for it is
the scanning, data analysis, and reporting of the measured
information to the technical controller that enables him to
maintain the required system performance. The feasibility of
DATEC to perform monitoring was successfully accomplished for
all alarms and parameters.
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6.1.8.10 DATEC Feasibility in Testing

The DATEC feasibility in testing CPMAS requirements was con-
firmed by the validation test results in Appendices A through
J of the Field Test and Evaluation Report. The validation
tests addressed all the alarm and monitor point measurements
required to monitor the digital transmission system. The
successful execution of the validation testing demonstrated
DATEC's feasibility in testing for CPMAS information.

6.1.8.11 DATEC Feasibility in Analyzing

The DATEC feasibility in analyzing data for CPMAS information
was demonstrated throughout the field testing by the continual
updating of monitored parameters. Test data illustrating the
feasibility of DATEC data analysis is contained in the vali-
dation Appendices A through J in the Field Test and Evaluation
Report.

6.1.8.12 DATEC Feasibility in Presenting/Reporting

The DATEC system feasibility in presenting and reporting CPMAS
information is demonstrated by the usefulness of the CRT
displays during the system scenario evaluation testing. Refer-
ence to the CRT display usefulness is addressed on the technical
controller scenario worksheets wherein, taken collectively, it
was stated that the system overview and link status displays
were judged most useful followed by the link performance displays
for certain classes of system degradation. Therefore, the
feasibility of the CRT displays was successfully demonstrated,
not only in their generation, but also in their application or
usefulness in helping the technical controller accomplish the
system goals of PA/FI/TA.

6.1.9 The Accuracy, Reliability, Utility, and Completeness of
the Data Queries, Analyses, Summaries, and Output Displays

The accuracy, reliability, utility and completeness of the data
queries, analyses, summaries, and output displays are addressed
in the following paragraphs.

6.1.9.1 Accuracy Versus Data Queries and Analysis

The DATEC accuracy of data queries and analysis are documented

in the validation test results in Appendices A through J. The

test results document DATEC accuracy capabilities in the areas

of monitor point data acquisition and its subsequent analysis.

The demonstrated tolerances on voltage measurements were within
the requirement of t1 percent. The demonstrated tolerances on

derived parameters like BER and FER were within the requirement
of t1 order of magnitude.
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6.1.9.2 Accuracy of Summaries and Output Displays

The DATEC accuracy of summaries and output displays addresses
the capability of DATEC to process the monitored data in such
a manner as to enable the parameter value and trend analysis
information to be a faithful reproduction of the actual data
as it was collected by the monitor system. This faithful
reproduction capability was confirmed as a part of the vali-
dation testing wherein the testing centered upon a cause and
effect relationship for fault occurrence and measured value.
The accuracy was confirmed by comparing DATEC measured values
against those obtained using laboratory equipment (i.e., volt-
meters) and then performing the computer analysis function by
hand in order to make a direct comparison of the measured
value accuracy to that presented on the CRT display. The
DATEC system satisfactorily satisfied all accuracy and report-
ing tests performed during the field test.

6.1.9.3 Reliability of Data Queries, Analyses, Summaries, and
Output Displays

The DATEC reliability as it applies to data queries, analyses,
summaries and output displays addresses the usefulness and
effectiveness of the DATEC monitored data in allowing the
technical controller to accomplish PA/FI/TA on the digital
transmission system. The system scenario test results in
Appendices K through FF which appear throughout this section
illustrate in the majority of cases that the technical con-
troller was able to successfully execute the system scenario
given the DATEC performance data. Examples exist, however,
where the particular system degradation remained unconfirmed
as to cause and effect in some instances. For example,
Appendix K, the RF fade scenario, presented problems for the
technical controllers when it addressed a single receiver RF
fade.

This problem was particularly troublesome because the radio
would switch to the standby unit upon the first occurrence

of a single receiver fade thereby causing future fades to go
unnoticed unless the technical controller happened to refer

to the link performance assessment display for radio perform-
ance. Using this example, the reliability of the data queries
and analysis was unaffected, however, the summaries and output
displays failed in a few instances to adequately display to
the technical controller the system problem. This apparent
deficiency is easily resolved, however, by adding either more
information to the system overview display or by placing alarm
thresholds on the trend analysis information.
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6.1.9.4 Utility of the Data Queries, Analyses, Summaries and

Output Displays

The DATEC utility of the data queries, analyses, summaries, and
output displays was one of the major items considered and
evaluated during the field test. It was for this very purpose
that the system evaluation scenarios were structured to include
experienced technical controllers as part of the test team. 1In
determining the utility of the DATEC system the technical con-
trollers were given simulated link and equipment problems and
then using the DATEC system they proceeded to identify and
resolve the communications system fault or degradation. The
test results in Appendices K through FF illustrate the utility
of the data queries, analyses, summaries and output displays

in the execution by the technical controllers of the system
evaluation scenarios.

Specific reference is made to Appendix DD test scenario executed
on 16 June wherein the system overview display alerted the
technical controller to a problem in the T1WBl1 multiplexer.
Through the use of the DATEC system, augmented by the results

of equipment switchovers by maintenance, the technical con-
troller was successful in identifying the problem as a failure
in the Channel 1 receive card in the T1-4000 multiplexer thereby
demonstrating the utility of the data queries, analyses, sum-
maries and output displays. (Refer to pages 379 through 381.)

6.1.9.5 Completeness of Data Queries and Analyses

The DATEC completeness of data queries and analyses is demon-
strated by the validation test results in Appendices A through
J, and the comments from the technical controllers at the con-
clusion of the test program when they said that they felt the
DATEC monitor point selection (data queries) and subsequent data
processing was adequate to enable the technical controller to
accomplish PA/FI/TA of the digital transmission system.

6.1.9.6 Completeness of Summaries and Output Displays

The DATEC completeness of summaries and output displays is
illustrated by the successful execution of the system scenario
evaluations in Appendices K through FF. The technical controllers
were critical, however, of the format chosen for the system
overview and link status displays. They made specific reference
to the need for a different system overview format when moni-
toring more than six sites. It was also suggested that the

link status display be reformatted. The recommended format
changes are discussed in Paragraph 6.3.2.2.
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6.1.10 The Accuracy, Reliability, and Utility of the DATEC
Measurements Relative to Circuits of Different Qualities,

(i.e., Determine the Operational Scope of the DATEC
Measurements)

Throughout the rest of this report, the discussions regarding
PA/FI/TA pertain mainly to digital circuit qualities, and there
are numerous examples to illustrate DATEC's utility and effec-
tiveness in this area. One capability of DATEC which has not
been discussed in much detail is the IQCS measurement made on
the VF channels of the Cy-104.

The DATEC system uses the PATE configured as an ISVF (in-service
voice frequency) monitor for making in-service channel measure-
ments. The DATEC selected VF channel measurements are those of
average power level and 2600 Hz signal to noise. These measure-
ments are made on those channels which are selected for scanning
by DATEC. The complete ISVF in-service measurement capability,
including a channel spectrum plot, is available using operator
interaction (Monitor Immediate) on those channels connected to
DATEC or on any other VF channel by connecting it to DATEC
through the patch panel on the PATE equipment rack.

The validation test in Appendix H addressed the DATEC VF mea-
surement capability by performing measurements on both 1000 Hz
and 2600 Hz tones. The system was demonstrated as being able
to accurately measure both average levels and 2600 Hz signal to
noise ratios.

The system scenario evaluation testing which addressed VF
channel measurements is in Appendix W. The scenario execution
as accomplished by the tech controllers on 9 June 1977, demon-
strated the reliability and utility of the measurement data in
identifying and correcting VF channel problems. The scenario
execution made use of the DATEC monitor immediate capability to
identify the channel problems using the measured data and VF
spectrum plot. Having access to the complete ISVF measurement
and analysis capability provided a valuable tool in further
analyzing the channel level problems.

In order to further evaluate the DATEC capability relative to
circuits of different qualities, additional VF channel testing
was performed using a VF channel simulator on loan from RADC.

The channel simulator was conﬂ%cted to Channel 1 of the CY-104.
The purpose of the test was to see if the ISVF, which is de-
signed for in-service measurements only, could be useful in
identifying VF channel problems other than those affecting aver-

‘age level or 2600 Hz signal to noise ratio. The channel simu-

lator provided the capability of injecting broadband noise,
impulse noise, phase hits, and phase jitter onto a VF channel.
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The test results showed that the ISVF was very effective in
measuring stationary perturbations (except phase jitter) but
that its usefulness in catching transient events, like impulse
noise, is dependent upon the ISVF taking a channel signa?
sample coincident with the transient event occurrence in order
for the ISVF to be effective in detecting the perturbation.

The test results are included as a part of this write-up for
reference, The testing addressed the DATEC measured VF channel
performance during induced perturbations of broadband noise,
impulse noise, phase hits, and phase jitter. A summary of the
test results is presented in Table 6-7.

The test results demonstrate the need to be able to make a
comprehensive set of VF measurements on selected channels.
This can be easily accomplished by using the PATE configured
as an I/OSVF instead of its current ISVF configuration. The
test results also illustrate the usefulness of the spectrum
plot in analyzing VF channel problems like increasing PCM
quantizing noise, which would be readily apparent as a reduc-
tion in the signal to noise ratio.

6.1.11 The Accuracy, Reliability, and Utility of the Perform-
ance Assessment/Trend Analysis Capabilities to Resolve
Degradations

Relative to the accuracy and reliability of DATEC's performance
assessment and trend analysis (PA/TA) capabilities, this was
verified during the validation phase of field tests. The key
performance indicators such as RSL Margin, the Eye parameters--
Eye Margin and Derived Bit Error Rate-- and the T1-4000 and
TIWB1l Frame Error Rate parameters were thoroughly checked with
regard to alarming and trending. The parameter trending soft-
ware algorithm was verified for the three basic types of param-
eters: value, ratio, and count, through the "last 30 mths"
columns of the Link Performance Assessment display (see in
particular the field test data for Appendices B and D in
Section II of the Field Test and Evaluation Report).

Except for the scenario of Appendix S, Special RSL Long Term
Test, there were no tests conducted wherein degradation to the
communication system was monitored over a relatively long
period of time (that is, hours or days). There were, however,
several scenarios which provide good examples of how-- even on
a short term basis-- the tech controllers were able to utilize
DATEC's PA/TA capabilities to resolve degradations. These ex-
amples address primarily the utility aspect of this topic;
however, reliability is also demonstrated if it is considered
that almost 60 scenarios were conducted over a 2-1/2 month
period of time, wherein the PA/TA capabilities of DATEC were
relied upon by the tech controllers to resolve degradations.
The consistency which was displayed throughout this phase of
field tests with regard to problem detection and isolation
underscores the dependability of these DATEC capabilities.
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TABLE 6-7.

Test Description

1, Baseline Test.
1000 Hz Tone at =13 dBm

2. Irpulse noise added to
baseline. Impulse rate
is 10/sec.

3. Phase hits and phase
jitter added to baseline.
Phase hit control was set
to maximum and phase
jitter was set to 60 Hz
at 30 degrees.

4. Broadband noise added to
baseline.

Case No.*

1

2;

22

DATEC MEASURED VF CHANNEL PERFORMANCE

Test Results

Established baseline for
comparison.

VF channel analysis shows
presence of noise in the
channel. Signal type is
identified as wideband
noise.

VF channel analysis shows

no presence of noise. Signal
type is identified as a

test tone. This illustrates
the problem of trying to
catch a transient event using
a one~time sampled measure-
ment device.

NOTE: This measurement is
normally performed by count-
ing amplitude hits over
several minutes as in the
I/0SVF.

VF channel analysis shows

no presence of either phase
hits or phase jitter. It is
not surprising that the ISVF
does not detect phase hits
and phase jitter, it does
not contain the required
processing circuitry. These
measurements are performed
by the I/OSVF.

VF channel analysis clearly
identifies broadband noise
since this type of inter-
ference is stationary and
easily detected.

* See following data display printouts.
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The first two examples were taken from Appendix L scenario,
Receiver Noise Figure Degradation - A Versus B, conducted on
the 8th of June (see pages 242 through 248), and 14th of
June (see pages 354 through 361) .

Another illustration of degradation recognition may be found

in the test data for Appendix R scenario, RFI and Abnormal
Interference, conducted on 13 June 1977 (see pages 283 through
290) . Note in this particular scenario that the problem is
further identified through use of the display of the hourly
statistics file for Receiver A Eye Margin at Ft. Huachuca.

6.1.12 The Fault Location Times as Affected by DATEC

No test scenarios were written especially to demonstrate this
facet of DATEC's capability, primarily for one reason. The
DATEC system provides the nodal controller with a number of
fault detection and isolation capabilities for which there is
no manual equivalent. It would be a simple matter then to
choose one or more of this type of system anomaly and write
scenarios which illustrate this lack of manual capability.
Correspondingly, the fault location times would be tremendously
impacted by DATEC. Depending on the subtleness of some of the
anomalies, they could go unrecognized indefinitely without the
use of DATEC.

It is acknowledged that for some types of problems such as
those involving hard equipment failures, especially in those
cases resulting in loss of service, the communication system is
suitably alarmed (either audibly or visually) such that the
tech controller receives warning within seconds of a failure.
Reaction time in these instances would be comparable if manual
versus DATEC-aided isolation was considered.

To illustrate the type of problems which could go unnoticed
under manual surveillance for long periods or indefinitely, and
the usefulness of DATEC relative to detection and isolation of
such anomalies, the following test data is offered.

The test scenario of Appendix L simulated a receiver whose
noise figure was steadily degrading. In this scenario conducted
on 8 June 1977 (see pages 242 through 248), the tech con-
troller was able to trace the problem using the Eye parameters,
Margin and Hits. At the time that he requested Maintenance to
lock on the B riceiver and check the A receiver at Ft. Huachuca,
the system BER was still good. There would have been no warning
of this type of problem if the tech controller had been unaided
by DATEC until disruption of service when the baseband had de-
generated far enough to cause MUX errors and switching. None

of the daily, weekly or monthly preventive maintenance checks
would have detected this.
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6.1.13 The Output Data Relative to its Utility in Optimizing

Preventative Maintenance Schedules and the Maintenance
Effort of the FKV Type Equipment

At Ft. Huachuca and Site Sibyl radio checks are made at daily,
weekly and monthly intervals for preventative maintenance pur-
poses. The check lists for these operations are shown in
Figures 6-7, 6-8, and 6-9.

Of these operations, some may be directly accomplished by DATEC,
others are effectively checked by inference from data that is
measured by DATEC. Power supply voltages may be directly mea-
sured via the analog scanners and MAC units. For the field
tests, only a few voltages were randomly selected for demon-
stration purposes. In an actual installation, all key power
supply voltages should be monitored.

AGC voltage is another directly measurable quantity. After
appropriate conversion, it is displayed as the more useful
parameter, RSL Margin, that is, the margin between actual RSL
and the PCM threshold, =71 dBm.

Other items such as proper transmit power and frequency, re-
ceiver frequency and pilot levels may be verified by inference
from the general "health" of the link as noted by observing
other DATEC monitored parameters. The best example of this

is transmit power. Because a total picture of the operational
status of a link is made available to the nodal controller by
DATEC, such a problem can be easily detected and isolated.

The Appendix M scenario, Transmitter Power Output Problems,
was included in the field tests to illustrate this facility.
Data for the 14 June execution of this scenario is included in
pages 342 through 345.

In this example, the RSL pattern at Site Sibyl was the key.
Since it is possible to detect gradual degradation of RSL over
a period of time using the trend analysis capability of DATEC,
this information can be used for preventive maintenance pur-
poses, before service is disrupted.

Obviously, DATEC cannot generate a curve of RSL versus AGC.
However, the purpose of getting this information on a monthly
basis is primarily to detect degradation or shifts in receiver
performance. As just pointed out, this information is avail-
able in DATEC and is continually being updated. The fact that
data of this type is being continually monitored and updated
points out another aspect of DATEC's usefulness. The purpose
of a preventive maintenance program is to check potential prob-
lem areas with the objective of detecting degradations which
could lead to major problems such as loss of service or even
catastrophic failure. Hopeful, the preventive maintenance
schedule is such that these degradations are caught as they are
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é  GMELKLY T DAVA SHEET  (DEB)

(QUIPMENTY

SCRIAL MR MODEL (e:g. Preproduction
E MANUFACTURER 5 VROLR MR SPCCIFICATION MR
kY SITE . NIA N/A
1 et 0! T€STY SPCCIFICATION PARAGRAPR
: AN/FRC 162-165 WEEKLY CHECKLIST N/A
] []
Unbal | Brdg . .
SHo or ‘| or Nor 1st 2nd 3rd ‘| 4th Sth
Test Jack Z Bal |Term |Level |Week Week  |Week  [Week Week
. ‘ .
. TRANSCEIVER A
? J1-A PCM - 75 Unbal | Term | -46dBm : I
: .| J1-A leot 75 Unbal Term | -70dBm E '
1  "|LJ2-A Serchan | 75 || unbal | Term -59dBn| AN
7 325-A Pilot | 75 | unbal | Term | -70d8n -

JS8-A_PCM 75| unbal | Term | -1748n|
Js8-A Pitot | 75 | unbal | Term | -41d8n| #
J58-A SerChan | 75 | unbal | Term | -30dBm|

p—

TRANSCEIVER B

Actual M‘n m ,

J1-A PCM 75 | unba) | Term | -46dBn| , |
J1-A Pilot 75 | unbal | Tern | -70dBn|
J2-A_SerChan 75 Unbal | Term -Sﬁdnml
<} | J25-A Pilot 75 | unbal | Term | -70dBn|

! §' J58-A_PCM 75 unbal | Term | -17d8n|

. V) Js8-A pilot 75 unbal | Term | -4148n|

ame | J58-A serchan | 75 | unbai | Term | -30d8n|

_2 3 WECO JACKFIELD

(=] J36 600. | Bal Brdg | -7dBm

z J12 600 | Bal Brdg | 0dBm
J14 75 Unbal Term | -15dBm i
J16 6001 Bal Term | -5dBm 3

; ANCILLARY CARD CAGE

A S/L/S -2.00 -2VIC :
B S/L/S -2.00\ -2VnC . i ?

REMARRS (1) Inject a IMHz test tone in J24 at +2.5 dbm.
(2) The distand end inject a 1Mz test tone in J24 at +2.5 dBm.
(3) Inject a S5KHz test tone in J15 at -15dBm.
(4) The distund end injcct a SKHz test tonc in JlS at -15dBm.
5566) The dxscand end inject a 2Kllz test tonc in J15 at -15dBm.

Aot IR SOF

PATE PIGL WA SIGNATURC ; i TasLe
STLE =V Foirm WU Superscdes Hlonl'=M0 Yorm 22 31 Ay ¢
%Jﬁw T2 . FIGURE 6-8., CHECK LIST
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MQNILY  DATA SUEET  (DEB) '

LQUiIruguY i SURIAL MR HOOLL (e.gs Preproduction
MANUTACIURLR i ORDLR MR SPCCIFICATION MR
SITE . . N/A N/A
fveg of 03T . - SPCCIFICATION PARAGRAPN
AN/FRC 162-165 Monthly Checklist 5 N/A

Month |Month . JMonth |Month |Month

Test Jack

TRANSCEIVER A
Coaxial Coupler] Freq =

: i PWR
WaveGuide Coaplcs
. (at_top of radi

PWR

TRANSCEIVER B

Coaxial'Couplelereq

| P"R - Saman
i YG COuglCi 1ib) F
' PWR . 2

ANCILLARY CARD CAGE

Pilot OSC Freq
F.M. Subcarrier] Frcq

AGC VOLTAGE VS RSL

}‘.’I : ﬂi‘l'&hh___lﬁ.hnnt:ﬁz_uér

Note !

RLMAKKS
OATE PAGEL AR SICNATURE - 1ABLL
STLEP=1 Foirm WY Superscdes HionP=t Yorm 22 31 A 10

{ 2 riny T2 ' FIGURE 6-9. CHECR LIST 405
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developing. The obvious problem is that if some electronic
function is going to degrade, it is not going to do so on any
particular schedule. A component in the IF strip could start
to fail the day after an RSL versus AGC curve was generated as
part of monthly preventive maintenance.

With respect to the utility of DATEC's output data relative to
optimizing preventative maintenance schedules, it may be said
that there would be no fixed schedule regarding the checks that
are now being made. Using the performance assessment and trend
analysis capabilities of DATEC, degradations would be automat~-
ically detected and alarmed upon. Taking units off-line for
replacement or repair would be accomplished when a function had
degraded to an alarm state. This first level of alarm condi-
tion (amber) would naturally be chosen such that it was reached
before service had degraded below link performance objectives.

See also Paragraph 6.2.1 for further discussion of this topic
as it relates to manning structure.

6.1.14 The Ability of DATEC to Provide Sufficient Information
to Determine the Proper Thresholds for Alarm/Parameter
Indicators

Alarm thresholds are normally based upon expected performance
and then adjusted as required from long-term trend analysis
data. The situation at the test link between Ft. Huachuca and
Site Sibyl used during these field tests were slightly differ-
ent. The initial thresholds were established based on expected
performance of the equipment or characteristics of the link
(medium) ; but the adequacy of the chosen thresholds was gauged
primarily on how well they served the purpose during the System
Simulation Scenarios. In either case, there is sufficient data
provided to optimize the thresholds. Following is a discussion
of how the alarm thresholds were established for the various
types of parameters and the considerations that were given
relative to their adequacy.

RSL Margin. The site data base tables for RSL versus AGC were
developed from actual measurements taken at the site. RSL
Margin is the difference between RSL and -71 dBm, the PCM
threshold. From observation of the RSL Margin parameters at

Ft. Huachuca and Site Sibyl, mean values were chosen as a base-
line. It was noted that under normal weather conditions RSL
Margin would vary from 1 to 2 dB from these mean values. The
amber flag threshold was chosen (somewhat arbitrarily) as 6 dB
below the mean value for each radio at each site. The red flag
threshold was selected (in an equally arbitrary manner) at 12 dB
below the mean. These thresholds were established as they were
not because of any significant change in communication systems
performance as the threshold values were crossed, but rather to
call attention to the fact that RSL Margin was deviating further
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and further from the expected link performance. Crossing ;
thresholds, then, merely alerted the operator that received
signal levels were not as they should be, based on nominal
operation.

The usefulness of these thresholds was displayed in a very
practical manner on at least one occasion. At 1445 hours on

15 June 1977, it was noted that RSL Margin for the B receiver
at Ft. Huachuca and for the A and B receivers at Sibyl were all
approximately 8 dB lower than the baseline values. A sustained
wind of about 20 mph was blowing outside (at the Ft. Huachuca
antenna tower) at the time. A check of the tower revealed

that a flexible waveguide feeding the transmit antenna had
split.

Eye Margin and Derived BER (DER BER). These two parameters are
covered together because they are both derived from the same
input-- eye dispersion voltage-- and because they are both
correlated with each other and with measured BER. The amber
threshold originally chosen for DER BER was 1 x 10~7/. The :
amber threshold for Eye Margin was that value of margin corre-
sponding to the Eye Dispersion voltage that resulted in the

1l x 10~/ DER BER value. The red thresholds were based on a
dispersion voltage which resulted in a 1 x 10=5 DER BER. The

1 x 10~7 BER is the minimum performance objective for an FKV
type link. As the test scenario phase of field tests pro-
gressed, it was noted that there was sufficient sensitivity and
resolution in the BEM derived parameters to warrant tightening _
the thresholds for DER BER to 1 x 10=9 and 1 x 10~/ for amber ]
and red, respectively. Eye Margins were correspondingly
changed. This resulted, in those scenarios featuring use of
Eye parameters, in detection and isolation of perturbations
introduced to the communication system before those perturba-
tions induced bit error rates in excess of 1 x 10~7 (see ex-
ample in Paragraph 6.1.3).

Eye Amplitude. This is another BEM derived parameter which is
a negative dc voltage proportional to the RMS baseband power
level into the Baseband Active Coupler. Nominally the level at
this point is -9 dBm. In both radios tested, a special monitor
point for this parameter was provided. This voltage was noted
during data base generation for the AN/FRC-162 radio to be
relatively stable, and did not vary more than a few tenths of

a dB from nominal. The amber and red threshold levels were

set at $0.75 dB from nominal and $1.5 dB from nominal, respec-
tively. Examination of data taken throughout the remaining
phases of field tests indicated that the Eye Amplitude param-
eter remained constant for the radios at both sites. Based on
these observations, the thresholds could have been set tighter--
say 0.5 dB for amber and *1.0 dB for red.

407




Eye Hits. Hits are 3-level partial response errors which are
counted by the self-contained EPUT in the BEM. The actual
output from the BEM is a negative dc voltage proportional to
Eye Hits. Design of the hit counter function in the BEM is
such that it begins to detect hits when the Baud error rate
reaches 10-12, The hits counting function and the BER as
derived by the dispersion meter within the BEM may or may not
correlate depending upon the type of noise present. Transient
occurrences such as deep fades that cause simultaneous
squelches of both receivers will result in a hit count, whereas
the DER BER parameter, derived from dispersion voltage, may
show no perturbation, depending upon when the dispersion volt-
age was sampled. The Eye Hits parameter, then, is most useful
in detection of transient type disturbances.

The thresholds for Eye Hits were chosen as 0.0222/sec and
1.888/sec for amber and red, respectively. Considering the
bit rate of 12.5 Mb/s, this corresponds roughly to 1077 and
10-7 bit error rates. These thresholds are more or less
arbitrary. It was noted at the start of field tests under
normal weather conditions and with no perturbations being de-
liberately introduced to the communication system, that no hits
were ever recorded. Two hits per BEM 90-second sample period,
which is what the amber threshold of 0.0222/sec is, therefore
seemed to be a logical initial selection. Subsequent field
test operations involving the AN/FRC-162 radio did not yield
any additional data that warranted changing the thresholds.

It will be noted from examination of the field test scenario
data that the Eye Hits parameter never was used in a quantita-
tive manner, but as an indicator of some transient disorder,
which as mentioned previously, is its primary function. 2an
example of this may be found in the data from Appendix K,

7 June 1977, a scenario in which single path deep fade was
simulated.

When DATEC was tested in conjunction with the DR8A radio, some
adjustments to both the Eye Hits parameter thresholds and to
the BEM hardware itself were required. The hardware changes
are discussed in paragraph 6.1.3 of this section. The thresh-
o0ld changes were required for the same reason, higher system
BER, to remain compatible with the level of performance of the
communication system. Thresholds chosen for operation with
this radio were 8.53 hits/sec and 136 hits/sec for amber and
red, respectively. This is roughly equivalent to 10-7 and
10'é error rates.

No System Simulation Scenarios were conducted that involved
transient perturbations wherein fault detection and isolation
might have been facilitated through use of the Eye Hits
parameter.
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Kl. At HUA, conacct attenuators (X10) ’ 6*7-77
between Eqgualizer and XF in RX A and RX B
as shown in Figure K-i.

el

Single Receiver FAde: -~

K2. 1In period of approximately 4 seconds: t-7-77
Introduce 40 dB of attenuation (or enough
to cause RX switch over) in 10 dB steps into

3 the channel that is in service and then rcmove
: the attenuation in 10 dB steps. 1
E | K3. Repeat step 2 (In the same charnel) once every (_7.77
g | 5 to 10 minutes for a period of one hour.
1 Record the time of- each simulated fade. l
i
Simulated Fade No. 1 % 050
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1077-159

RADIO RX ATTENUATORS (2) RADIO RX |
EQUALIZER NP 3550 (X10) IF AMPLIFIER |
i RAD10 so8 | IN oy 500 RADIO 3
| N A I
BNC 757 BNC BNC BNC |
500 ' 500 500 500 ,;
vae ] IN p RADIO !
" 500 500 : «
N ‘
BNC L™ BNC BNC BNC
| 5090 500 500 500

* Alternate attenuators which may be used:
Weinschel Engineering, Model 933

Figure K-1. Test Configuration, Link RF Fading
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Frame Error Rate (FER - T1-4000 and T1WB1l). Thresholds for
this parameter were chosen in much the same manner as those for
Eye Hits. With the communication system operating under normal
conditions, no frame errors were detected from either multi-
plexer. The initial thresholds for frame error count (for both
T1-4000 and T1WBl) were selected as 2 errors per EPUT sample
period for amber and 13 for red. This converts to frame error
rates of 1.7 x 107 (amber) and 1.1 x 10-6 (red) for the
T1-4000; and 2.1 x 106 (amber) and 1.4 x 102 (red) for the
T1WB1.

As with Eye Hits, FER was not used during the test scenarios in
a strictly quantitative mannexr. The thresholds as they were set
proved to be useful in fault detection and isolation and could
be used as shown in the example below from an Appendix U sce-
nario to catch a developing failure.

Note that the FER discrepancy at Sibyl was first recognized
when it was actually in the order of 10~/ (see Tech Controller's
comment at 0942, 8 June 1977, on page 327).

Since the thresholds were used in a more-or-less qualitative
fashion, they were not changed from their initial values when
the EPUT time base was changed from 2 minutes to 3-1/2 minutes,
midway through the System Simulation Scenario test phase, as
previously discussed in paragraph 6.1.3. The tech controllers
continued to use the original limits and were just as effective
in isolating faults.

Maintenance Voltage. The thresholds for Maintenance Voltages
were set for in-plant tests at 5 percent from nominal for
amber and *10 percent from nominal for red. At the start of
field tests it was noted that all the voltages that were moni-
tored (6 for each site) except one, the +15 volt power supply
for the T1WB1l at Ft. Huachuca, were in the green (no alarm)
condition and remained very stable. The T1WB1l +15 volt supply
was amber. The equipment manual tolerance for this supply was
the same as the DATEC amber tolerance, *5 percent. It was
recognized prior to the start of field tests that it was not
feasible to change the communication equipment power supplies
incrementally to simulate gradual degradation. Power supplies
were disabled completely for the tests either by removal of
fuses or opening of circuit breakers. The point here is that
analytically derived thresholds for Maintenance Voltage for
field tests held little significance, and were in fact not re-
quired. For this reason, the tolerances originally chosen for
in-plant tests were not changed for the field tests.
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From examination of the field test data, it was noted that all
power supplies with the exception of the TIWBl supply previously
mentioned were stable to well within 5 percent. The T1WB1l
supply varied as much as 12 percent from nominal. NO anomalies
in operation of the low level MUX were noted which might have
been correlated with the +15 volt power supply discrepancy, but
as mentioned in previous paragraphs of this section, use of
DATEC's long-term trend analyses capabilities was not a primary
objective for the field tests; therefore, there may have been
instances that were missed. The information for such a corre-
lation to be made was available, nevertheless, on the Link Per-
formance Assessment displays for the TIWB1l and for the Main-
tenance Voltages, and if examined over a period of time could
have been used in making the decision to either retain the
thresholds as originally established or perhaps loosen them.
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6.1.15 The Recommended Sample Rates for the Most Effective Use
of DATEC

In any discussion regarding monitoring of communication systems 3
for the purposes of performance assessment, fault isolation, and 1
trend analysis, the subject of scan time (or sample rate) is 3
sure to evoke the most--and diverse--comment. Discussions with
the tech controllers participating in the System Simulation
Scenarios proved to be no exception. They all mentioned at one
time or another that they felt scan times should be shorter.

The merits of higher sample rates will be discussed subsequently,
but some comment should be made at this point regarding the tech
controllers' views and the circumstances involved during con-
duction of the scenarios that might have influenced their think-
ing with respect to this subject.

The System Simulation Scenarios were written and conducted in
such a manner that their average duration was less than one
hour. The perturbations that were introduced into the communi-
cation systems yielded realistic system responses, but as an
expedient in getting as much data as possible, the faults were
introduced over a period of minutes. Within 15 minutes to a
half hour after the tech controllers had obtained their baseline
data for an "all green" system operating in the normal manner,
the perturbation(s) would be introduced. Except for a test such
as that in Appendix S, Special RSL Long Term Test, long term
performance assessment and trend analysis was not a part of the
scenario objectives. These CPMAS functions were considered, but
on a short term basis.

Essentially, then, the tech controllers were in a fault isola-
tion mode from the outset of each scenario. It is quite natural
that once a problem is recognized, it is desirable to get as
much data as possible in the shortest period of time as possible,
in order to isolate the cause and initiate remedial action.
Electronic design has progressed to the point today where

what we consider to be a reasonable period of time is
"instantaneously".

To put the subject of scan time in its proper perspective, a
scenario such as that in Appendix L--Receiver Noise Figure
Degradation A versus B--should have been conducted such that
the simulated degradation to the radio receiver took place over
a period of days or c¢.en weeks., This would probably have come
closer to simulating ¢n anomaly created by an aging component,
for instance. Since problems of this type do not cause loss of
service--or for that matter even significantly degraded
operation--immediately, present scan times might even be
considered short.

It is acknowledged that scan times of three and one-half to
four minutes for most parameters and seven to eight minutes for
BEM processed eye parameters is lengthy if loss of service is
involved. However, as was discussed in paragraph 6.l1.4, loss
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of service alarm information is processed separately from param-
eters via the SSFSS function, and is available to the operator
within seconds of occurrence. Once the operator is alerted via
the major alarm and associated minor alarms and two-state

status information, he may then enter Monitor Immediate mode

and examine parameters in the problem area with an update rate

limited only by the hardware processor. For all parameters but

two available in Monitor Immediate, this scan rate is just a

few seconds. For FER and BEM processed Eye Hits data, the up-
date times are three and one-half minutes and one and one-half
minutes, respectively. These times are both established by EPUT
sample time bases. (The BEM has a self-contained EPUT function
dedicated to Hit counting.) The three and one-half minutes

time base for the EPUT which processes frame errors was dis-
cussed in paragraph 6.1.3. That time base was changed from two
minutes to three and one-half minutes during the Field Test
program to match up better with the nodal control scan time to
prevent loss of latched transient data. This time base should
not be changed; however, a shorter time base for use during
Monitor Immediate is a practical suggestion and is feasible.
This applies to both the external EPUT and the EPUT function

in the BEM. The shorter time bases could be mechanized by using
the self-test time bases which are just seconds in duration.

As just stated, the EPUT time bases could be shortened for
Monitor Immediate mode and thus improve the fault isolation
function, but the DATEC system in its present configuration is
not totally ineffective in this respect. Consider the test
scenario of Appendix EE, Unrelated Multiple Failures-1, con-
ducted on 29 June 1977. In this scenario 8, unrelated failures
were induced in the communication system by perturbations in-
troduced over a period of 34 minutes. The tech controllers
isolated these faults in a period of 80 minutes--an average of
10 minutes per fault. Or, consider the data for this scenario
conducted on 21 June, (see pages 305 through 310) when only
four faults were induced. Total time to isolate these faults
was 23 minutes--or between five and six minutes per fault.
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DATEC SYSTEM EVALUATION WORKSHE;S

une 1977 Pg # 1

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIME
Start new day with systems Green,..////RR 6/29 |0830
Overview showing the "A" ra dio recvr and T1WBl 1/29 June 77 08L0
at SBL amber..///RR ///Showing the "A" RSL at
SBL down in the amber region,.///RR
Requested SBL chker their "A" Recvr antenna 1/29 June 77 08L3
Alignment,..////RR
Overview now showing the "A" Recvr at HUA Red,., o8LYL
also showing a major alarm on the T1WBl's here
and at SBL,..Requesting in-house loops on the
T1WBl's both at HUA a nd SBL,..////RR
Iisplay now showing our "B" Recvr amber also,.RR| 2/29 June 77 084S
LP displays indicates RSL on both recvrs at HUA
very low...////RR///Requesting SBL swap to their
"Bt radio xmitter,.////RR
Maint advsd the "A" Recvr antenna at SBL was out 08L8
of alignment,,They say this has been corrected..)?hﬂ
SEL now on his "B" mitter ...///RR 08L9
Display now showing low RSL on all four RECVRS (4BL and 3/29 June 77 0851
HUA)....////RR
Maint advs that SBL TIWEl is good,,, the one at 0853
HUA is bad and turned to maint ATT,..///RR
Ma int advs of a blown fuse in the TIWRl here 085k
at HUA.., Replaced same,.///RR
Requesting SBL chiker their Xmit antenna alignment,///RR 0856
SRI, alignment good,.Requesting HUA chk our xmit 3/29 June 77 0857
antenna alignment,,.Also requesting maint at
HUA chk our "A" Recvr...///RR
Ma int at HUA advs our xmit antenna was misaligngd,, 0900
This h~s been corrected,,.////RR
Maint advs the "A"™ Recvr at HUA had bad TF amp,. 0901
Replaced same,,///RR
RSL's in both directions have stabllized, and 0903

are in the Creen,,.///RR//Overview a gain showing
a major alarm on both T1WEl's,.///%R//Also showiTg

a xmit chnl problem on our CY-10L...////RR

CONT on page # 2,
TECH CONTROLLER

OBSERVED BY
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DATEC SYSTEM EVALUATION WORKSHEET 29 June 77 Pg # 2

OBSERVANCE (key points only)

PRINTOUT REF (ATTACH)

DATE {TIME ‘

Cont from Pg # 1...////RR

TIWBl's check good,..Had maint swap chnl cards

on the T1-4000 and the alarms on the T1WBl clea fed,.

maint chking cards ATT,.///RR

Gl display indicates hot levels from our sub, on

L/29 June 77

the CY-10l4 chnl,,....Requesting maint chker this ¢ut,.///RR

Overview now showing both Recvrs at HU/A RFD Flag

bed, .. 5/29 June 77

also showing our mux red (due probabley to Recvrs,.

Maint advsd of hot levels from sub on CY-10L and
this has teen corrected,.///RR

Telemetry down at S®L..///RR

Displays indicating a problem with both Recvrs
at HUA (voltages are good) but display says they
are ba d,,Turned both to maint A TT...///RR
Maint advs both Recvrs at HUA are Good,.///RR
Having maitnt at SBL chk out their Radio mitters
Ma int advs SBL had had a pwr flop..///RR

Maint advs SBL back up ATT.. They went dwon at
0910...///RR

A 11 major and hardlalarms cleared,,.only parame
alarms remain,.waiting for display to update..//

Due to low eye margin, requesting maint at HUA
chk our "B" ra dio recvr,.///RR

Maint says the "R" recvr good..///RR

Parameter alarms at HUA have clared,,.Rema ing a
parameter alarms at SRL...waiting for display
updates,.///RR

Tue to eye hits on the "A" re-vr at S%lL, requesy
they lock on their "R" radio recvr,,,Also reques
they but their "A" radio mitter back in service,

LS display indicating our Eye amplitude on the
"A " recv in the Red,.///FR

Requesting SBL go back to "E" radio mitter and
check their "A" transceiver,.///RR
CONT on pg # 3
TECH CONTROLLER

OBSERVED BY

5/29 June 77

L//RR - 6/29 June 77

ter
FR

6/29 June 77

'e

ing 7/29 June 77
ting
L //R

7/29 Jure 77

419
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0903

0906

0909

0911

0912

0916

0918
0919
0921
0922

092¢

0930

0931
0934

o9L2

ooLl

osL7
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DATEC SYSTEM EVALUATION WORKSHEET 29 June 77, Pg #3

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) | DATE | TIME '

Cont from pg # 2..//RR 6/29| 0947
(good)

Maint advs the "A" transceiver at SEL ., They 0956

RS

also advs that eye hits at 5BL caused by xmit
baseband problem at HUA.,. Honeywell now taking
: control to trblshoot an apparent problem at

[ SEL..///RR

Problems isolated to:

| 3l Transmit baseband problem at HUA,

' 2. "A" recvr antenna alignment at SBL,
Blown fuse in T1WBl at HUA

Xmit antenna at HUA misaligned,

Bad IF a mp in "A" recvr at HUA,

6. Hot customer levels on CY-104 at HUA,
7. Pur flop at SEL,

8% Bad chnl cards on T1-LOOO at HUA,

TRy
W
L] L ] .

it

Displays usedo .

% 1 . LP'l

v 2, Ls=1
3. Overview (for problem indicator.)

TECH CONTROLLER %j
OBSERVED BY //D/
N’
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6.1.16 The Communication: System Operations During Degraded
" Normal Operating Conditions of the DATEC System

Appendix J of the Field Test Plan/Procedures document addressed
this item specifically. All DATEC monitor point connections

to the communication system are either to relay contacts which
are provided for this purpose or are effectively bridge-on type
connections. In the latter case, to assure that in the event
the active monitoring circuits in DATEC should short to ground
for some reason, isolation resistors are provided to limit cur-
rent to a value which will not degrade the operation of the
communication system. The procedures of Appendix J verified
the fail-safe aspects of monitor circuits falling into this
latter category. Results of these tests indicated that when
simulated failures were made to occur in the various monitoring
functions of DATEC, the communication system continued to oper-
ate without alarm or degradation.

Normal operation of the communication system prior to degrading
the DATEC system (i.e., normal operating conditions of the DATEC
system) was verified during the initial steps of Appendix J.

The procedure and data collected during this field test is
included on pages 429 through 453 following.
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| APPENDIX J

OPERATION WITH DEGRADED CONDITIONS

1. PURPOSE

? The purpose of this test is two~fold: (1) to demonstrate what effect,
: if any, a degraded DATEC System has on a normally operating communi-
cation system, and (2) to demonstrate operation of the DATEC system
when both DATEC and communication system are in degraded condition.

§ : 2. BACKGROUND

All DATEC connections, with the exception of power supply voltages,
Baseband Eye Monitor (BEM) Couplers and Event Per Unit Time (EPUT)
Remote Buffers, are to relay contacts in the communication system.

No adverse effects can be caused by DATEC degraded operation for
relay contact monitoring, therefore; the first part of this test will
address only the active signals monitored by DATEC to demonstrate
what effect on a normally operating communication system, degrada-
tion of DATEC will have.

All power supply voltages are monitored through a series resistance.
In those cases where scaling is required, there is also a shunt
resistor forming a voltage divider. Failure will be simulated by
shorting the monitored side of the series resistor to ground.

¢ piaied

The baseband Eye Monitor connection is to the AN/FRC-162 RCV LO LVL
I output via the Baseband Active Coupler. Failure will be simulated
by removal of power from the Coupler.

b EPUT Remote Buffers connect directly to T1-4000 and T1wBl logic
f : signals. The buffers present a minimum impedance of 10,000

ohms. Failure will be simulated by removal of power from the
Buffer.

The second phase of this test will deal with situations wherein both
the communication system and DATEC are degraded.

Because of the complexity involved, the most likely candidate for

DATEC degradation/failure is the nodal control function consisting

‘ of the ADDS console, H-316R computer and Disc. Failure in this

! area eliminates the facility of automatically scanning and displaying

| (via CRT) site status. However, there are several ways (work-around-

~ methods) of collecting and displaying data which may be employed

i while repair work is being done on the nodel controller. Although

E the automatic collection and display of alarms via the nodal controller
' has been lost, the SSFSS is fully operative. Local hardware display
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of both nodal and remote alarms will be demonstrated. Use of the
MAC in the local mode and use of the TermiNet printer patched into
the 150 Baud party line to control and collect/display data via the
Measurement and Acquisition Control (MAC) will be demonstrated.

If the EPUT fails, there is no backup mode; therefore, data such as
BEM parameters, T1~4000 and T1WB1l frame errors and reframes, and
radio receiver squelch information will be lost. However, the EPUTS
have a local self-test function and modular construction which will
provide quick fault isolation and repair capability.

If a BEM fails, baseband quality data (Dispersion, Hits and Eye
Amplitude voltages) for the radio involved will be lost; however,
the basic fault detection/isolation indications such as alarms and
the remaining equipment parameters are intact.

Failure of an Alarm Scanner means that part or all of the hard equip-
ment alarms and two-state status indication for that particular scan-
ner is lost, but the PATE can still analyze parameter data and
display alarm threshold violations. Local self-test and modular
construction facilitate fault isolation/repair.

Loss of an Analog Scanner means that part or all of the voltage
measurements routed via that scanner will be lost, but hard equip-
ment alarms and two-state status information is still available.
Like the Alarm Scanner and EPUT, local self-test and modular con-
struction facilitates fault isolation/repair.

If a MAC fails, remote automatic parameter scanning capability is
lost, but via Analog Scanner local control, the voltage(s) to be
monitored may be selected and are available at the measurement bus
jacks of the Jack Panels. Also BEM Dispersion voltage and Eye Ampli-
tude are available at the front panel of the BEM. Demonstration of
the former will be made during the test.

If the Master Alarm Display (MAD) is inoperative, no alarm or two-
state status information is available to the PATE (from either site),
and therefore CRT display of this data is lost. However, alarm/
two-state status information may be observed locally at each site

on the Alarm Scanners, and this information (for both sites) is
displayed at the nodal Alarm Displays, as will be demonstrated dur-
ing the test.

Finally, failure of the modems used for telemetry will be considered.
Tests will show retention of fault detection/isolation capability
even though one of the two modems is lost. First, the 150 baud

unit will be removed and fault detection/isolation will be illus-
trated using only hard equipment alarm/two-state status information.
Then, with only the 75 Baud unit disabled, fault detection/isolation
will be demonstrated using parameter information conveyed via the

150 Baud modem,
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3. OBJECTIVE

The objective of this test is to demonstrate that degraded conditions
of the DATEC equipment will not interfere with normal operation of
the communication equipment; and further, that even though in a
degraded state, it is possible to use DATEC to fault detect and
isolate degradation of the communication system.
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MAC-1-01-06 SYSTEM OVERVIEW TI
HUA SBL
RADIO A

i B . .
! MUX SW . .
! A L. .
i B . .
CYlo4 . .
TIWBI . .

@000 eseseset e

TELEMETRY. . B

SITE : : BArn,




| |
L 5/,gl77

AS-1 LINK STATUS TIME 9291/0218:13 |
| MAJOR ALARM |
{ .co..-T'-4ﬂm.ooo.o .ooc.-RADI().ooooo
HUA SBL HUA S8L
ALARM SW MAJOR . TX PROB .
SW MINOR . RX PROB .
MAJOR . .
STATUS TX IN SvC A . A TX IN SvC A . A i
RX IN sSvC A . A RX IN SVC A . A ;
MAINT . MAINT . d
PARAMETER FER | .0E-15 . 1,QE-15 RX SQUELCH . *
1 CRFRM . RSL MARGIN 37,462 . 36.97% :
- EYE MARGIN 12.899 . 13.142
i BER COR DIF -3.5830 ,-2,3382 EYE AMPL -7.9882 ,=-9.4141
EYE HITS 2.9 . o0
DER BER 3.8E-12 . 2.2E-13
PAGE 1
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6.1.17 The DATEC System Operations During Degraded Conditions
of Both the Communications System and the DATEC System

The latter part of Appendix J of the Field Test Plan/Procedures
document demonstrates the capability of DATEC to provide informa-
tion to the operator responsible for nodal control that will
allow him to detect and isolate communication system faults even
though one or more of the DATEC functions is degraded or in-
operable. Below is a table which summarizes the procedures of
Appendix J relative to this subject which should serve to guide
the reader with regard to: (1) the intent of the various steps,
and (2) evaluation of the test output data.

Operation Expected Results Purpose of Demonstration
J19. ADDS is No automatic scan Simulates loss of
turned off; com- or CRT readout. computer.

puter is halted;
patch TermiNet
to PATE "Party

Line".
J20. Pull CONV. Fails T1WBl. SBL With DATEC in degraded
fuse from T1wBl. alarm Display, MAD condition, fault detec-
and audible alarm tion and isolation infor-
all give indication mation is still given
of major alarm. when Communication sys-
tem is placed in degraded
condition.

J21. Turn HUA Disables MAD. With DATEC in a further

MAD power switch state of degradation, the

off. alarm display and audible
alarm give detection/
isolation infzcrmation.

J24. Command Printout of T1WB1l Without the use of the
code entered Maintenance voltages. computer, it is still
via TermiNet possible to fault iso-
keyboard. late--in this case, to a

module within the faulty
communication system
unit at a remote site.

J26, J27. MAC Readout of T1wB1l Demonstrates still ano-
at SBL placed in voltages. ther means of getting
PANEL mode; information relative to
T1wWBl voltages communication system
are selected. operation.

J29., Same as Same as step J24. Verifies that fault has
step J24. been repaired.
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Operation Expected Results Purpose of Demonstration
J31l. MAC at SBL Prevents MAC from Further degradation of
is disabled. automatically DATEC.

processing EPUT data.
J32. EPUT Readout of T1WB1 Demonstrates still ano-
placed in local voltage. ther means of getting
mode; T1WBl volt- information relative to
age is selected. communication system

operation.

J35. Pull 150 Disables 150 BAUD Simulates loss of that
BAUD modem card telemetry line from part of telemetry which
at SBL. SBL, handles parameter data.

J36. Place SITE Simulates site alarm. Demonstrates that even
ALARM switch ON SBL Alarm Display, with half of telemetry

at SBL. MAD and audible system down, fault
alarm all give in- detection and isolation
dication of major information is still
alarm. available regarding
anomaly at remote site.
J39. Replace 150 Disables 75 BAUD Simulates loss of that
BAUD modem card telemetry line from part of telemetry which
at SBL; remove SBL. handles hard alarm and
75 BAUD card. two-state status
information.
J40. Momentar- Causes momentary Demonstrates that even
ily close receiver squelches; with half of telemetry
waveguide squelch displayed system down, fault de-
shutters at SBL. on Link Status tection and isolation
display, page 1. information is still

available regarding
anomaly at remote site.

In addition to the validation test of Appendix J, System Simula-
tion Scenarios were conducted with tech controllers using
Appendix CC procedures demonstrating use of DATEC in a degraded
condition. The tech controllers were given a short course of
instruction in the use of the TermiNet patched into the PATE
party line prior to conduction of these scenarios. At the start
of each scenario, the computer was placed in Single Instruction
mode to simulate PATE failure, and then subsequently a fault or
faults were caused in the communication system. The scenario
performed on 6 June 1977 illustrates the use of the TermiNet
with the computer inoperative to detect a fault by issuing an
alarm summary command, and then to further isolate the cause to
the fuse in the Power and Alarm module of the T1WBl at Site Sibyl
by examining maintenance voltages.

An example of multiple problem detection and isolation is illus-
trated by using data from the Appendix CC scenario conducted on
27 June 1977.
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OFPERATION UNPEL DEGKADED conDi J7oNS.
COMM. SYS: TIWP! FUSE A7 56L ; DOTEC » ComPuTER DowAl.

PROCEDURE DATE |TIME

ccl. AT Hua PLACE The CompuTer. IN TARE SinelE
INSTRUCT MODE ., 75 Simyiares A CoMputer TAILURE .

0C2. AT SBL,?eMoue +He CONV fuse on the ‘tower

| AND ALARM PANEL oF TRe TIWBI. Record 7Re TIME. | é//71 10930
} A
CC3. AT ComPLETION) ofF TNE 7B5T RepAce fuse W Tiwal lo 1§
CSRUIPMENT .

E | CONDUCTED BY M?

OBSERVED BY
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e,

6 June 77

DATEC SYSTEM EVALUATION WORKSHEET

Pg # 2

OBSERVANCE (key points only) PRINTOUT REF (ATTACH) |DATE | TIME
Systems clea r ATl....7///RR 6/6 | 092l
Computer failed att 1015

ADU indisctes a fault with the TI1WBl, either her¢ 7/€ June 77 1029
or a t SBL.. Have patched the TN into the MAC,

and attempting to isolate the problem,.///FR

TN printcuts indiasa te a fault with the pwr supply 8/6 June 77 1125
on the TI»El at SBEL, for the +15 and +12 Vdc :

supply.. indica tions are that there is no proclem

at HUA,...Have notified maint, at SBL to chk their

TvBl...////RR

Problem isolated to faulty fuse on the TI1VEBlL at 7] 5{
SBL,. Maintenance replaced same, and all systems

clea r...//////FR

Computor back in service ATT,..///RR 1147

TECH CONTRCLLER

OBSERVED BY
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AT2edrzer _ ADER. Decr2peld (mp s

PROCEDURE

DATE |TIME

eel. Ar Hea  fcAacE ComArerz IX Sroct &
ZWSTRUCT -MPDE.

Q2. AT Hea, deosE HuA Bx A uwvEovIDs
SHe TTEE .

L
e’ A7 Compienen oF 7es7 ORSM uswe G-OLDE
SHvrTrer Ao Kespprer Caa/rs7.

Xt Foc (5«7{ o TIA5) B [
%
s, Raue!lory Spirzu or @ pha

CONDUCTED BY A srsewe = ﬂ/

va
OBSERVED BY

4/}7 o0FEs

ovéL

o742 |

2857

092 %]
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DATEC SYSTEM EVALUATION WORKSHEET 27 June 77, Pg # 1

OBSERVANCE (key points only)

PRINTOUT REF (ATTACH)

DATE

TIME

Sta rting new day with systems green...////RR

Maint advs the computor has crumped,.will have tq

use the terminaet for trble shooting..///RR

Notice parameter alarm HUA alarm summary, did n&t

see the problem on the Major alarm summary, aske

m

maint to swith to "B" radio because MAC maint voq;t-

age was low,/cs
Maint advise "A" radio is good,...

Mac voltage I still indicates ¥#XXXk¥ on "A" rad
the RSLs are down, "B" are OK,/cs ...SBL's RSLs
are good for both radios./cs

A1l other parameters look good for the other rad
except for "A" Rx eye margin,,.conclude single
path problem,/cs

Lo

LOS

TIWBL here and SBL has an alarm,CY1OL alarm at HUA

RADio "A" problem,.,. request loopback in house a
and HUA,maint advise SBL OK and HUA TIWBl loopba
still gave framing errors,.maint replced fuse i
tiWBl at HUA../cs (it was blown)/cs

A 11 alarms at SBL gone, request loopback on
CY10l4 inhouse atHUA,/cs

Maint advise that CY10L at HUA had a blown fuse
it was replaced,is tack on line,,/:cs

EXXRYX :

CY10L problem cleared,iX the only problem left
is still the "A" Rx radio at HUA . /cs

Maint advise there was an obstruction in front
of the "A" radio Antenna,it was removed, RSLs

came back to normal,, radio switched back to "A'ﬁ ’

All green again,/cs
Computor is back up./cs
Y

t SBL ans
ck

Problems; '
1) bad fuse in Tlwbl and CY1OL at HUA
®) path obstruction
3) computor failure

Suggestion: Make sure the TC has a list of the
of the voltages and tables associated therewith

readily available resulting in positive cognisci
TECH CONTROLLER ﬁ

OBSERVED BY : S

nce,

6/27

6/27
6/217

07L5
o8L2

0850

D85Sk
0859

0510

0918

0923

092k

0929

0939

0941
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6.1.18 The Capability of DATEC to Recover from a Power LOSS

Although a test procedure was written (Appendix I) to demon-
strate DATEC's capability to recover from a power loss, this
test was not intentionally performed during field tests at

Ft. Huachuca. Recovery from power loss was demonstrated

several times during in-plant checkout tests of DATEC. Although
unplanned, this capability was utilized at least on one occasion
while at Ft. Huachuca during storm activity. This is recorded
in the software log by an entry on 19 July 1977 (see page 463).
As the entry notes, the DATEC system recovered in an orderly
manner and normal scanning was resumed.
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36 TEST NO.
DEV. NO.
DATE_______ PAGE OF

POWER FRILUEE DUE TO SToRM AT 1442 HARS, [9TUC?7 ,
CET HENT BLANK, COMPUTER COENT (NTO POWER=FRL :
LECOUSRY RoUTINE ~ BRCE ON THE RIR AT |4%3 Hes
CHTH SCREEN) BEING PRINTED AND SCAN . CONTINUNG E
AT RorNT OF (NTERRUPT. PR -FAIC LouminE : .
WORKS [~NE, = ' ‘

20 JuLy 77 — WEONESOAY

START-UP PROCEDULE DID NOT SHHOW TRE PLOMNPT CANVPACTEL
M THE AOOS CLT. COMPUTOR WHAS LOOFPING Asou7 /554,
THE AODS WoMS WNOT7T LECEIVING FROVM THE (COMPUTES.

, THE ETACL CONNECTOR ON BRCK-S/OE OF AODS LIS LeoSE,
1 TIGHTENED COMNECTRR ... BACK TO NORMWAL ...

~.

20 Juy 17 - TwursORy

PH, TN gsms73  4.25.3 '44&540,' DOCUMENTED ON WIrD
ANO PLRYSCR/IPT.

] 21474 LOA 21625 —= JmwpP 20727

E. 2/727 CRA
i 2/730 STA 21743 CHEX
21731 (0A 2/635 ,
{ 21732 gmp 21475 ‘ PATCH TO INSUPE
f THAT THE BEM
2/537 LDARx 2/636¢ — ImpP 21733 SELF TEST OLTAGE
| 2/733 (OAx 21636 | 70LcesncES AR E
k 2/1723¢ $74 21743 CHEX = NOW2ER O CHECKED
' 21738 ImP 2/1640 :

f 2617 CRA — JMP 2/736
; 2/736 LOA al743 CHEX

| 22737 s~nE
2740 Imp 2162]  (E7MX)
274! CeA

| AT TmMPK 21456

1 2743 o _ BS2 R _CHEX
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6.1.19 The Ability of Nodal Site to Obtain Information on
- pParameters/Alarms Monitored at the Remote Site

i This aspect of DATEC's capabilities was repeatedly demonstrated
throughout all phases of the field tests. This is indicated in
the test data for the validation portion of field tests as will
be noted in Section II of the Field Test and Evaluation Report.
Also, the capability of DATEC to provide information at the

nodal site regarding the remote site even though in a degraded
condition was addressed in paragraph 6.1.17 of this section.

A e d et e diading s L il e S e o e o

‘ The usefulness of this capability is most apparent in data
? taken from the System Simulation Scenarios. Two examples, :
‘ Appendix N (7 June) and Appendix BB (21 June), follow. A third :
| example, Appendix O (2 June) may be found on pages 236 through
241. The tech controllers' own remarks indicate this most
clearly. Note in the Appendix BB scenario that although
pulling the fuse from the T1-4000A unit at Ft. Huachuca results
in alarms at both Ft. Huachuca and Site Sibyl, the fault was
correctly isolated through the use of additional information
from the remote site; i.e., T1-4000 maintenance voltages.
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PROUEDURY —
\ Reciprocal Poech Prokienm
Nl. Inscrt 10dB of attenuation hetween
eqgualizer and 1If in tnhe A and B rcceivers
at both HUA and SBL.
Trancsmit Antenna Only at Sibvl
: N2. Insert 10dB of attenuation betveen G717 o543
equalizer and IF in the A and B receivers
at HUA and the B receiver only st SBL.
(/](wmp/c shed b7 /ns_‘ef“fmj wd B ofa*'fenua Aﬂy
i fransmit waveGeide @' s58L)
N3. Restore equipment ~to baseline configuraticn L-1-77 {09¢6

) WZ : J
CONDUCTED BbY ﬂ j élé 125 b-7-7¢ ]

OBSZRVLD DY




Tdeme 77T Fe 41l

E ; DATEC SYSTEM EVALUAT!ON WCRKSHEFT

AT , :
oBsEavalCE (key points only) PRINTOUT REF_(NI'TACH) | DATE | TIV- |

: rue;pt new day with all systems clesr, and 1-4/7 June 77 6/7 |03L0
\ sveten: ¢2ta attached,,////RR

k CRT display shows Amber on toth "A" & "Rt radio | 5/7 June 77 C3L8
E | Forve at DA, .Also showing RID FLAG on the PSL :

warcin rere at HUA,..////PR
; Tiisplays row showing Amter for "B" radio at SH. 6-7/7 June 77 0922
alu0...LP display indicates RSL margin for toth
AN & YB' radios at HUA, and for "E" radio at
SHL have drorped drastically...////RR

brve requestad SRL maintcnance check his antenna C90%

alignmeni, as jndications arc that this is cesuse
22 - . ! -

of depracing R3L margins,..////FR

Prebiem isolated/solved..SB, maintnenace re-aliciod 8/7 June 17 071l
his antenna seteuo....////PR

e

ke e

i

!

I

7/ ¢/ i
|

466 3




R I0 A
B
MUX SW
A
8
CYi24

TIWBI1

HIJA

® o ® 52 o o 8 & o o o b+ o o »

SBL

A St w5t it i s W A
SYSTEM OVEQVIE
: A/ i
: 7
: 17‘7}4u,o~1

e vecevces s seecaNoes e

TELEMETRY.
SITE )

AS-1
ALARM
STATUS

PARAMETER

SN MAJOR

SW MINOR
MAJ Ok

TX IN SVC
RX IN SVC
MAINT

FER

CRERMY

BER COR

LINK STATJS
eseoses T1=400) . 5,400
HITA S3L
r.; pr{u a
X PROB

A Ix INLSVE
A ¢ IN SVC
YA INT

A
A

<l +3E-7 <l 4B~y

«NO DATA CEYE AMPL
EYE HITS

OER 3ER

NO DATA
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QY SIELCH
3L ARG
IYE MARSIN

DIME 15372573847
aw s e s e ADTOG edS e .
HJA 5L
S
A . A
294103 Vg 37 .19
1443020 & 13.232
=3.8%65 =38.9671¢

Pudii )

4,35-14 , ],4:5=12

pant 1




i 3 A v et G e Sesad . Lo Sl

3
| > 2 7 Fune 77 |
[N-725 LIN¥ STAT TS FEAS 1675512853
oo..aocy-l(""‘.ct'u o.o-..-L-"i}lo..---o
H'IA SRL HUa Sl
ALARM SExVICE . OFFICL .
REM4OTE . .
| STATUS MAINT o AA INT .
S PARAMETER CHANNEL “ FER <l VE=-6 .<1,3E5=-6
; . RI_FRAME .
SITE ENTRY %
ALARMS FIRE .
AC PWR o
BATTERY .
N.A. pl’( .
NCG. Hv L]
| FLOOD : PAGE 2
|
MAC-1-21~-26 LINK PERFOR {ANCE ASSESSUENT - RAD[OS FIRE  1S377 3333
LAST LAST HR LAST 24 Hyx LAST 3z DAYS IS
SCAN MZAN MZAN NEV d=AN DEV
HUA RSLMAR 29.143 29.5192 29.525 .71764 29,694 .23749
A EYEMAR 14,373 14,394 9,5761 29295 23y 2,572
RSLAVL 1.072%1 1 . P27 | e OAAN) cmmmmmme | A e e e e e e -
EYEAVL 1,692 1,070 |,027) =ecececaa- I B it
EYEHIT A4 e oI2439 LJI5565 MqT72 2489
HUA RSLYAR 32.7213 33.156 33.321 15369 29.132 5321
B EYEVAR 12.459 12,450 4K,3744 11,7527 4.3615 2,252
RSLAVL 1.9933 1,22 | ?2) —cccaeae B P B -
EYEAVL 1.2727) |, 0233 |, 32%) =ccccecae ) ,9763 = mcm e e ccc e
EYEHIT Aed Bead 5656 1.1178 B5,83953 5.6949
SBL RSLMAR 37.7723 38.293 3/.27) ,49161 39.88 .6i217
A EYEYAR 13.432 13,432 13,1437 ,44993 12,443 ,49446
RSLAVL 1,72227 | , 077 | , 222} —memm——e | R B AL =
EYEAVL 1.2997 1.0922 |, (32) ==em=ee= 207935 = e -
CYCHIT U7 402931 12,1356 24,213 16931 24359
O3E HOL™YR 3)aM) J2.49%  32,33] At (L R e i AR T L |
: i RNy (R S e T G R i SR 13499 g A A R LR b SR
j Aalavl 1o Vo N s o 1) mmmmeeee I R e
1 | SYEEVL . GO VR R e "M mmmmeea L B
E cYeHIT . T G i Lo IR 14 2esls8  3,9£97
| LIl 1.9 » e8] mmmmmeee L0 mmmm e -
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S i e AN 3 i ¢ i e > e — i kel . T ‘ = v ki

| H3 7 pame 77

[2-226 LINK PERFORMANMCZ ASS=SS4EZNT - RADIOS [TME 158/43332:54
LAST [LASI Hr  LAST 24 H=x LAST 3¢ DAYS LAST 34 4T.iS
SCAN MEAN {ZAN IEV WEAN DEV ME AN JEV
HUA EYEVOL-3.687) -3.6373 =4,9947 45251 =3,9563 ,23/83 -==——--mmeeeee — VLIS
A RXSQH 7.3 4.9 I 1.42725 - -—- =—=—=— RIE
HUA EYEVOL-3.840% -3,34%9 -4,3/12 ,138345 -4,5239 ,22754 ==--==-=e—-ea—o VLTS
B RXSOH 7.2 2.7 Nl =mmmm=mmem 1] ,77) = ——=—=— AT
g HUA LNKAVL 1.27293 1,073 |, @A) ~======w= },9984 -—=—eeceeemcemeeme—— e R[E
SBL EYEVOL=3.7573 =3,7572 -3,7392 .73599 -3.3451 ,94378 -—=~———eemmeeee——e— VL[S
! A RXSOH ) Ded 2,998 —mmm—eme R R e T ATE
SBL EYEVOL-3.7173 -3.73%2 -3./569 .22844 -3.9271 .14494 —mcceeemeee——-— VLTS
¥ B RXSQH 2.7 DB 2.279) —————mmm 4,200) —=—=een - --- RTZ
SBL LNKAVL 1.¢024 1.0293 |,280) ====-=== 1,229 - —_—— ———— RTE
i
4
|
no =1-07-12 LINK PERFORMANCE ASSESSYENT ~ T1=-4009 TIME 158/0333:28
LAST LAST Hr  LAST 24 HR LAST 34 DAYS LAST 39 4THS
sScanN M3IAN  MZAN NEV AEAN DEV MEAN DEV
HUA FER 1.0E=15 11,3616 2.4E=10=m====== | [ TE=|J===mmcmmmaeeee ,——————— RTE
A FERAVL 1,092y 11,0279 1,097%) —e==—e—- 1.0073 - - —— 0
CRERM .3 307 2,997 ======== 1,3233 ,9428| ==~=--==e—ee--w—e RTE
CR/SQH Ao ol e ——mmm——e Do) =—=m—meccneacecccane~a—= RTE
CR/HIT 0] 9.4 DA ——m—m—e s B it nTE
HUA FER 1.05=15 6,75=17 1. 15=]3mmmmm e ——— e mmmemm e QTE
B FERAVL 1.077) | .23 | (A07A) s e e e e e e e e e e — RIE
CRFR™ Y, 4 2B 2,007%) —mmmmmee 4,973 3,2660 =~—-=-=aceee—e— 3TE
CR/SOH 59 1.9 R B A e e #TE
8 CR/HIT ¢y 104 A B0 == mm e QTE
- S8L FER 8.8C~3 1.22-8 4.9E=§ ~=~===== fedES (s =asesaecsccsnaciacaccns R E
' A FERAVL 1,007 1,233 |,007) —eemeeea- 1e02A) mmmmmmeee ~——m e — e — RTE
CRFRY ‘el ded 34207 —=m—-——= 2,3333 2.6247 —~=====meeee-e— [TE
CR/SNH 7.9 1.9 ded —mmmmmee 4,007 = e e e RTE
CR/HIT A ) DD mmmmmm—- 5. 9975 - —— === Rk
S3L FER 5.2E=19 1.7 =11 3,9C=8 =commmmmmm e et ATE
8 FERAVL 1.0773 1,i'% 1,298 cmcmem o mmmeeaaee -- —— == RTE
CRERY .3 Y 2.0 mmeeee — 1.8%57 1,699] —~—e—ue ~——————— RTE
CR/SNH 2.9 e e B I B T -~ RTE
CR/HIT 2.7 Yo I 2003 - - - ~==—= RTE
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T £ W A DS e A S . 0k S5 iy b bt g A"’--b“-’

el 7V fere 777

AS-1 LINX PERFORMANCE ASSESSYINT - T1431 [I4E  153/2324875
LAST LAST HR  LAST 24 Hi LAST 3.5 DAYS  LAST 32 “[4S
SCAN  MZAN  MEAN  DEV- WEAN  DEV MEAN  IE/
HUA FER 1.2E~14 4.0E=16 |, 6E=15—~oceen 3,5F=]|Jmmmmmamccm—ccmccccmaeaee <TE
RFRM 9.2 3. 3.00%) ——mmeeem 7 ,P0PD) 5,%00) —mmme—me——mee—— 3TE
SBL FER  1.2E=14 7.9E=8" 9 .8E=5 =eweccoc [ ,0Fa0 = omuoiommmc i min — RBE
: RFRM 0.0 2.2973 6.097) ——=——mmmm 2.0700 2 1800 et OT=
10-007 MAINTENANCE VOLTAGES - HUA TIME 15372335129
INITTAL
NO.  NAME  VOLTS C BH AW - 66 AL 4L . MEAN. DEV - DaTS
@1 TINBI+I5 15.6 6 16.5 15,7 15.8 14.2 13.5 15.5 .223 153/27 3/
32 TINBI+]2 12,4 © 13.2 12.6 12.8 11,4 10,8 12.4° .32 1537894/
9 @3 T14000+5  4.96 G 5.5 5.25 5,73 4,15 4,50 4,94 .0%4 1537397
i @4 T14000-6 -6.08 6 =5.,40 -5,70 -6.70 -6.37 -6.62 -6.493 3 15375721
@5 RADIO+24  24.2 G  26.4 25.2 24.9 22.3 21.6 23.9 .04 15373741
36 RADIO=20 -19.9 G =18.0 =19.2 -20.9 =21.4 =22.23 -19.9 .733 15374217
.
WAC-1-13-17 MAINTENANCE VOLTASES - SoU [T4E 15374336215 ;
INTTIAL
NO. NAME  VOLTS ¢ R Ty UL Sl TEM BEW VTS 4
@1 TINBI+IS 15.2 & 16.8° 15,7 15,9 14.2 13,5 15,1 437 183724y :
92 TIWBI+I12 12.3 6 13,2 12,6 12.2 1.8 19.8 12,3 0% 1837:.1
83 TI1409945 4,05 G 5,53 5,25 5.7) 4,15 4.53 4,95 215370011
24 T14000-6 -6,74 3 =5.47 =5.72 =6.77 =6.34 =6.60 -6,94 P43 |52/ 1]
05 BADIDW24 24,0 A 26,4 25.2 2.9 2.3 2.6 . AL (B3I}

26 RADIO=-29 =29, =13.9 =19.0 =20.9 =21.9 =22.0 =20, i FARRR
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A5

7/0/« T 7

“ [0-225 SYSTEM OVERVIEW B EC R 5 SR
| HUA sBL
RADIO A Al< .
B «AS< .
MUX SW o .
A . .
B ® -
CYlo4 . .
TInBI . 5
TELEMETRY. . .
SITE . . .
MAS LINK STATIS FIME  1527%::9814
0-0000‘["40“”.-.... oooctnRADI”oq---o
HUA S8L H'IA Sk
ALARM SW MAJOR . I'x PRNB .
SW MINOR . aX PRO8 .
MAJOR . .
STATUS TX IN SVC A . A TX IN SVC A . A
: RX IN SVC A . A sX IN SVC A . A
1 MAINT . MAINT .
PARAMETER  FER <l 9E=7 .<|,%E~7 © RX SAQUELCH .
1 CRFRM . RSL MARGIN 13,113 . 37.: 7
: ‘ EYE MARGIN 13,367 . 13.349
3 BER COR NO DATA .NO DATA EYE AMPL =8.8265 =3.357!
EYE HITS PP e
DER BER 1e6E=13 o« 1.5.:=13
PAGE |
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A RSL"AR
A EYEMAR

e T REIERN T Npw

LAST

SCAN

3003
13.36%
RSLAVL 1,1%7%)
EYEAVL 1. 0499
EYEHIT 2.9
RSLMAR 23.944
EYEMAR 11,562
RSLAVL 1.207%
EYEAVL 1.,097%%
EYEHIT .9
RSLMAR 37.57)
EYEMAR 13.369
RSLAVL 11,0724
EYEAVL 1.0024
EYEHIT A9
RSLMAR 33.545
EYEMAR 13.597
RSLAVL 1.0727%)
EYEAVL 1.022%7%
EYEHIT Q.9
1.00%2 1.0009

472

2?6 7
LINK PZRFORMANCE ASSFESS =T
LAST 24 HR LCASTE '3
AEAN NEV “ZAN
29.524 .6/129 29,5724
13.251 17159 11,235
1. 00P3) ——~ema——— 1,073
1.003) ==mmm—emem |, 27}
«22133 5226 DATT2
33.738 1.4543 29.132
7.3052 2.6253 4,3615
| e A?23) ==~w-e=== 23273
| P2} =——mmmem de 9963
46713 1e2412 5435953
37.366 .58344 392,864
13.113 .,4%2937 .12.443
| e ADD) —=mmmm—— } « DAAD
| e DDAY ==mm—=== 73,2035
12.115 22,614 | ,59231
34977 15517 35.278
13.457 31228 11.595
1o AAA) ==—mmm== | , A2DA
| e ANA) ==—mmm—m 31,0935
+A%)24 00054 2.8134
-------- ("1.0035

————— ———————— — ———— o~ ——

- ———————

- ———— - ——



TFTETTET—

o —_———

T g e —

RADIO A

"(lu\ SW

B

A
8

CYio4

TINBI

TELEMETRY.

SITE

SBL

SBL

RSLMAR
EYEMAR
RSLAVL
EYEAVL
EYEHIT
RSLMAR
EYEMAR
RSLAVL
EYEAVL
EYEHIT
ASLMAR
EYEMAR
RSLAVL
EYEAVL
EYEHIT
RSLMAR
EYEMAR
RSLAVL
EYEAVL
EYCHIT
2.9

HUA
Al <

®© ®© 6 6 ¢ 0 0 0 0 0 0 0 0 0
>
w
A

LAST
SCAN
17.593
12,459
1. 8093
1. 2003
2.9
23.577
11.562
1. 0999
|.90%4
Be9
47,444
13.369
1. 0333.
1.0092
2.2
23,818
12,914
1.009%
1.09279
(70
3.7

SBL

-

>3A

0080 0000000000000 00000

) 77

LINK PERFORMANCE ASSESSMENT - RADIOS TIME 15373972239
LAST HR LAST 24 HR LAST 3v DAYS LAST 332 MTH4S

MEAN MEAN DEV MEAN DEV MEAN JEV
24.438 29.524 67129 29.694 23140 ====—=m—memmeeeee— 03
13.229 12.251 1.,715% '11.235 2.67125 =—coc—cccca——- — N3
1,099 11,0000 —=mceeee | ,000) =mm--——- enwas ANTE
10033 | ,00) —mmmm—mee | DPA) —mmmm e RATE

2.0 .72133 .75226 .24772 .04829 -—— /5C
28,980 33,7383 1.4543 29.132 ,6821| ==—ecem—cceee—a- D3
11,784 7.3052 2,6253 4.3615 2,252] =========eeeeee D3
1.0770 1,007 ———eemem e98273 memmmmm e e QATE
1.02720  1.007) ~—cem——ee e, L R — RATE

JeD 46713 1,3412 5.8953 5,6949 ~m—mmmmmemeea R
38.936 37.366 ,58344 39,863 ,67219 ==m=—e—cmmecmeee T
14.329 13.113 .49927 12.443 ,40446 —-—-—c—emcmmmaao s
1.0928 11,2079 —==e-e- -— 1.0009 - ——— ———
10072 |,007A) —=cemccee 3,9935 mcccccmmccmcc e

2.0 12.115 22,614 11,6931 2.3895 ==me—ceemecceae
31.184 34.077 .75517 35.273 62504 —=-cceeeemmaao —
13.256 . 13,453 .31228 11.595 1.631]1 ==cececaccaaa- —
1,007 1.007) —eeeee R I 1. 1. 7 i S —
1,000 | ,0007 cccmmcae 4,9938 ~cccccccccecccccc— e -

d.9  .A224 00754 2.3184 33,7697 =emmcmmme—eee e
19,115 22,614 11,6931 2,3395 mcccmcmcccccaaa- SIS L3N
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24 Hi

i LAST LASL Hs  LASI LASE 3 )AYS LAST 29 U1
SCAN MEAN MEAN NEV W-AN DEV "MIaN DV
i HUA SLMAR 23.413 24,243 29.524 ,67120 20,694 ,23(44 =——ecememmmmmee——— 5
i A EYEMAR 12.452 13,2280 10,251 11,7158 11.235 2,6725 —=—=we———————- — 923
| RSLAVL 1.077%3 |, 029 |, 0003 ~——ceme= | (JAHf mmmmcemmmme e e e—memmmm 40
- EYEAVL 1.0003 | 2279 | ,(AAD) mecmmmem | (AA) oo e e e D
i EYEHIT “.9 4.0 .72133 ,95226 .B4772 .34837 =——m——emmme—e—m wr 730
| HUA RSLMAR 32.632 28,563 33,738 11,4543 29,132 .6221] =—ceecemmccmem—ae 13
| B EYEMAR [1.341 1,636 7.8352 2,6253 4.3615 2,252] =====m==—=——== ST
E | RSLAVL 1.0293 1.099%3 |, ¢92) ~—eeemem 298273 mmmmme e e IATE
E | EYEAVL 1.0023 11,2278 1.,4082) ~ecemeeem 1,0088 = mecmccmmmmm e mmemmmm e AT s
; EYEHIT 0.9 8.2 .46713 1,3412 5.8953 5.6049 ————-m——m—eaee -~ /SC 1
SBL RSLMAR 42.222 38.473 37.3566 .58344 392,363 .A7219 =—m——m—mm—e—m—e—e N3
E A EYEMAR 13.3672 14,329 13.113 ,49927 12,443 ,49446 =====m—m———eee— N3
i RSLAVL 1.2233 1.997%) |, P3%) ~c—mmeeom | ,OP%) —mmmmemmmmm e mm e e e — RATE
i EYEAVL 1.0923 1.2020 | ,%293 ~—————=m 209935 —mmmmmmm e ~— RATE
[ EYEHIT 3.2 d.0 172,115 22,614 1.6931 2.3395 —~--emmmmmemeee — /5C
i SBL RSLMAR 33.182 31.584 34,277 .75517 35.273 .60534 ~——cmee—mem———m e B3
6 B EYEMAR 13.142 13,218 13,450 _31928 11.595 [1.631] ==——mmecm—ma—ac 73
I RSLAVL 1.0933 1.0992 1,090 ~==eee== | P23} —=———mmmmm—m— ————————— ~ RATE
‘ EYEAVL 1.9093 1.0703 1.,0%93 =—--—-— B O, pacr s S DS e RATE
g EYEHIT 2.2 .0 20224 90954 2.3134 3.9697 =———m—————————me /5C
k|
77
L 2T 727fcaﬂ~¢
|
|
, 10-726 SYSTEM OVERVIZW TIME 153/2211:)3
F HUA SBL
I RADIO A ‘ .
B . .
MJX SW . *
A L] .
8 . L]
CYi124 . .
TIWBI . .
T. SMETwY. . .
SITE . . .
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7y EVEL M LURE - PowE z)

PROCEDURE DAZE _'Tiim |

B&|. AF SEL, remeve the LINE fuse From Me  |c2/77\090¢ |
Tower and Alorm medvle of He NormA L | a
71- $006. Record The hme,

g82. At cmplehon of the test, rep/ace A‘SPQ 21'7709/3
in TI-400s equpmend. |

CONDUCTED BY MM 6'2/'7 7 \

OBSERVED BY :




T

DATEC SYSTEM EVALUATION WORKSHEET 21 June 77, Pg # 1

OBSERVANCE (key points only)

PRINTOUT REF (ATTACH)

Starting new day, with systems creen..////RR

Over shows major alarm for T1-4LOOO switch, here
and at SHL,....Also showing "A" mux red,.//RR

Alarms at HUA cleared,,.Still showing alarms on
the "A" mux at SBLee.....///RR

System up on "B" mux at SEL,,.MV display iddicatps 2421 June 77

that SBL haveing problem with pwr supply on his
"A " mux,...Requested maint at SBL check this,./]

S ystems again green, back on the "A" systems,,
Ma int at SBL replaced blown fuse,..///

System now showing amber on in-service mux's bot)
here at SBL...Awaiting an update on the CRT..//

CRT now shoing Green on all mux's,...The parametger

alarm apparentiy caused by switching back to the
"A" mux at SBL...////RR

Problem isolated to a blown fuse in the "A"
mx (T1-L0O00) at SBL....///RR

Displays deemed useful
1, System overview (to initally identify protl

2, MI ta ble for MV at SRL (to identify exactl
vhat was wrong with the mux at S®L)...///RR

TECH CONTROLLER emSH

OBSERVED BY E 7:/ -

1/21 June 77

//RR

Em.oa

=

| DATE

6/21

TIME
0900
0906

0908

0910

0914

0916

0926
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2/l JTere ?7
YAC=3-91-36 BRI STIRATLS FIYHE I AR2 3246
ey e 1 e o S IR et e TIONEC) ARSE
iJA SuL HJA 3.1
ALARM S OMAJOR
S MINOx
MAJOR
STATUS X IM Sv¢
rRX IN 5V
MATNT
PARAUETER FE:
Cigried

BE.t COR M) DATA MO DATA

YAC-3-18-23 ' TI4E 172/09] 1832
[NTTIAL
V0. NAME VOLTS
Al T1431+15 15.2
92 TINBI+12 2.3
A3 [1AB99+5 +324
A4 [14A220-64 -, A
25 GADTO+24 24,1
26 RADIO=24 =20.)

H

it
>
3
.

: r\’ﬂ‘ DAL 5 e’ 4575
=544 =50 =6, 00 =6,3 =5, 40
36.4 P5.2 284 2.3 216

“15ed =10, =20,0 =21, =22,3 =7

S D/EE H QD

BIAGRIE 16,5 167 5.3 1462 135 968 501 E Al T30 @l a2 s i

933SYSTEM OV=VIEYRAMIRADLNO A BIE,

BEST AV




6.1.20 The Effects on DATEC Caused by Degradation or Total
Outage of the Transmission Link Connecting the PATE
Y with the Remote Site DATEC Equipments

{ The DATEC system has a built-in test routine which checks the
validity of data being transmitted from the remote site. The
purpose of this test is to reject (i.e., not use) data which
may be incorrect and to alert the operator of the fact that
questionable data is being received at the PATE. If for some
reason the transmission link degrades to the point that the
command sent by the PATE to a remote site is not "echoed back"
correctly, the data requested is not processed and an error
message such as "MAX RETRANS" or "NO RESPONSE" is generated
as well as an alarm asterisk in the Telemetry Field on the
System Overview display. See paragraph 6.1.2 of this section
for further discussion of this feature.

During special tests which were performed to obtain bit error
rate (BER) correlation data with DATEC connected first to the
Collins AN/FRC-162 radio and then to the AVANTEK DR8A radio,
it was noted that the telemetry link remained intact even
though the received signal level had drogped to such a value
as to cause error rates greater than 1074. At this point,

‘ reframes on the T1-4000 and T1WBl were noted, but the built-
in-test routine described in the preceding paragraph detected
no telemetry transmission errors. Table 6-8 is a summary of
results obtained when tests were conducted first on the 150
Baud telemetry link and then on the 75 Baud link.

An example of the effects of DATEC caused by degradation or

total outage of the transmission link was obtained during

performance of the System Test Scenario of Appendix T on

8 June 1977. 1In this test, damage to Site Sibyl equipment

by an assumed lightning strike was simulated. Increasing

degradation was simulated by adding attenuation in the trans-

mit waveguide at Sibyl at the rate of 2 dB per minute. Note

-~ from the computer printout at 1509 hours that valid Maintenance
Voltage data is being received from Site Sibyl one minute be-
fore the link went completely off the air as noted by squelches

, on both A and B receivers at Ft. Huachuca. Note also from the

- next printout made following the link (and therefore telemetry)

E outage which shows the error message "NO RESPONSE" as a result

P TR

T

of the query for MAC voltages 1 through 6 at Sibyl (MAC-3-01-06).
Finally, observe that the telemetry is in alarm ("R") condition
‘ in the printout made at 1519 and the Radio RX alarm (RI< oppo-
4 site RADIO A and RS< opposite RADIO B) under HUA has been
activated.
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TABLE 6-8., TELEMETRY PERFORMANCE EVALUATION

\ Conditions: Reduce RSL, SBL to HUA (RX A)
Normal RSL, HUA to SBL
Receiver locked to RX A at HUA:
Squelch set to minimum

150 B/S Telemetry Evaluation:

Status
(Telemetry from SBL) RSL Margin (HUA) System BER
OK -5.28 dB 8.6 x 1074
OK -6.8 dB 3.2 x 1073
OK -8.dB 2.6 x 1072
| OK <=9.0 dB Loss of Sync

75 B/S Telemetry Evaluation:

*SBL Alarm Scanner Operation RSL Margin (HUA)
OK (No false alarms) 6.7 dB
OK (No false alarms) 0.17 dB
OK (No false alarms) -6.2 dB
OK (No false alarms) -9.0 dB

*T1WBl1 alarm was activated to confirm proper operation
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PROCEDURE.

DATE

1t |

At SDbI., with power off, before scerario begins, per-
foria the following steps (refer to fiaure T-1 for
special! test cquipment installation information):

e Install the Frame Bit Error Generator (FDEG)
in transmit baseband between the T1-400C and
radio. 7

¢ 1install attenuators (x 10). between equaliizer
and IF in both A and B receivers. Set attenu-
ators to 0dB.

¢ Change wiring of SITE ALAPM switch at MAIN-
TENANCE panel in SBL ARS rack from the DATEC
Flood alarm monitor line to the Battery alarm
monitor. i lhert wic ige £3132-499 To TRZ=12702) 14Ty per
VeTalen TE0-1en §THZ-129,

Tl. At some time after scenario starts, interrupt or
in scme way turn cff powar to all equipment, com-
munication and DATEC, ai: SBL;record time. T.eave
off for 10 seconds. While power is off, place
SITE ALARM switch on MAINTENANCE panel in SBL
ARS rack ON.

T2. After 10 seccnds have elapsed, turn all power at
SBL back on; restore all communications equipment
to normal operation, then insert 10 dB of attenu-

*ation in the receiver that is in service. Per-
form this step as quickly as possible.

T3. For the next 15 to 20 minutes periodically depress
the pushbutton switch on the FBEG with the selec-
tor switch set to NARROW. (The rate should be
one occurrence every two to three minutes).
Record the time each perturbation is introduced.

Perturbation No.
" n

OO WN -

T4.. In a-period oi approximately 4 seconds, introduce
in both receivers at SBL crough attenuation to

drive both r/cciv s helpw. the switchover poing;
conNmeissnb W [0 . A ety 05'77
N <

ORSERVED BY

-

t-5-77

6517

14 34

1434

458

e




ity e g O T T s —— : i & - - —olais 5 < Al S

PROGRELRNS DATE |7IN 3

then remove thc attenusiion dust intreduced.
(The receiver not in sorvice ac the ‘completion
of this step shouvld have 10dR of attenuation
still inserted.

T5. At SBL, introduce maximum attennuation using the s ] | /459
attenuator installed in the tiransmitter wave- 2
: d ’ L/”k /.')/0

guide. Do)
| Té. At completicn of this scecnario. icestore all equip-
| ment to baseline configuration.

p e i :
CONDUCTED BY [/ ’z‘_._é_[}_’y@l__ {-¥-17

OESERVED BY __ B T,

SO P NS T RIS
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FRAME BIT ERROR

150 )1

500

509

T1-4000 TX GENERATOR
X A
JBN 75Q INI ouT!
BNC BNC BNC
15Q 159 15Q
RADIO RX ATTENUATORS (2)
EQUALIZER HP 3550 (X10)
RADIO 509 IN ouT]
A .\
BNC N7 BNC BNC
50Q 50Q 500
WAD!O
B ﬁ sog | '™ ou]
BNC BNC BNC[:
509 50Q 50Q
Figure T-1. Test Configuration,

Multiple Link Equipment Failures
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RADIO TX

BNC

158

X A
1A1

RADIO RX
IF AMPLIFIER

BNC

50Q

BNC

50Q

RADIO
A




DATEC SYSTEM EVALUATION WURKSHEET 8 June 77 Pg # 3

OBSERVANCE (key voints only) . PRINTOUT REF (ATTACH) | DATE 'I'I:j
A 11 systems green att,..////RR 6/8 |1Lo7 i
CRT display (overview) shows a RFD FLAG at SRL 14/8 June 77 1L42

“or site ala rm,also showing "A" radio Amber and
ux switch RED at SBEL,.///RR

Site alarm is for battery at SBL(alsc showing 14/8 June 77 - J1LLs
tattery alarm), a t SBL...RSL SBL has now also
dropped into AMBER..,The FER is RED at HUA...//RR

‘At approx 1502, requested SBL to lock on "3" xmitker, 15/8 June 77 3R
and he remained on this until approx 1530, This

was due to sudden drop in RSL here at HUA,.. 1504
During this time, all maintenance voltages at
SBL were checked, with all showing good,

RSL.at HUA, on both radios have dropped off 1515
completly, which was noticed at 1515,.%SL at 16/8 June 77
SAL now also dropping drastically....//Still
showing battery alarm at SBL....

, From alarm displays, it now appears that SBL has 17/8 June 77 1519
; dropped off air completly...Attempting to get
ahold of him via telephone......//RR

SBL advs he took a direct lightening strike, which 1525
wiped out most of his sta tion (back-up battery
bank also),. They advs it will take a major overhpul
to repair the damage,,..///RRR hT

-»

TECH CONTROLLER

OBSERVED BY Con &




i

MA-2 SYSTEM OVERVIEW TIME 159/1442:32
HUA SBL MAJOR ALARM
RADIO A . >IA.
] B . .
i MUX SA . <>R.
' A . .
B . .
cY194 . : / 7
‘ TIWBI Al < .
1 . .
; TELEMETRY. ‘ g
SITE . . R .
12-926 LINK STATUS TIYE 159714442242
MAJOR ALARM
......Tl—4W7M..-... --on..RADI()‘..o.-
HUA SBL HUA SHL
. ALARM S MAJOR . TX PROB .
SW MINOR . * ?X PROB .
MAJOR . .
STATUS TX IN SVC A . 8 TX IN SvC A . A
RX IN SVC A . A X IN SVC A . A
MAINT . MAINT .
PARAMETER FER 3.7E=5 r.<|IE=/ ®X SOUELCH .
CRFRM * . ASL MARGIN 32,244 . 31,182 A
B EYE MARGIN 12,450 , 15,29
B | RER COR 7.8326 R.NO DATA Y ARL =5.8%65 «=3.9677
EYE HITS Aol % e
NCR BER 5eSE=13 « 1:32=1%
PAGIE |
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i o e 52 S ol S S S e S St e AR

[ YAC-1-07-12 MAINTENANCE VOLTASES - S3L TIHYE 15971454310
F INIFIAL
. | NO, NAME VOLTS ¢ RH AH cs AL il MEANMAC=-1-37-12
E | INITTAL
! N NAME VOLTS ¢C RH AH (03] AL RL  MEAN  OEV IATE
21 TIWBI+I15 15.2 G 1635 IS0 8. 4.2 135 15,4 209 15374911
3 32 TINBI+12 12.3 G 82 B2.6 12,9 1.4 12,8 12.3 J 15374011
23 T14290+5 4,95 G 5.5 5.26 5.7 4,75 4.5 4,95 2 153/.4911
24 T14900-6 -6.04 G =5,49 -5,70 =6.M1 =6.3% =6.,60 =6.04 M2 153/3711
25 RADIO+24 24,1 3 264 2552 240 22,8 21.6  24.0 039 15372911
A6 RADIO=-2 -20.1 G =180 =19,3 =22, =21.4 =22,% =2%3,1 1.2 15373911
<& |5 / $ Tane N7
AS-2 LINK STATYS TIME 159/14533 44
o T v 7 MRS S o e DT et e s
H'IA SBL H'IA SR
ALARM SW MAJOR “ TYX PROR 5
SW MINOR * 3 RX PRNB 5
MAJOR i .
STATUS TX IN SVC B o A TX IN SvC A 5 A
RX IN SVC A . A RX IN SVC A . A
MAINT o AAINT .
'ARAMETER FEx <l AE=7 o<l AE=T7 QY SOYELCH .
CRFRM ’ RSL MARGIN 28,873 . 28.0%33 A
; EYE MARGIN 12.450 , 15,20
3 REQ GOy NO DATA N0 DATA “YE AMPL =8,846% L =05.95677
SYE HITS 4,7187 2. ded
e IR 3=R HebE=ld o I sd5Z=<15
g paARY: |
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L i i g e R T P AR R s iR S e RIS .

/[/5’ ~Tunce 1 7

MA=2 MAINTENANCE VOLTAGES - S3L TIME 159/157%9216
MAJOR ALARM INITTAL
NO. NAME VOLTS (o KH AH CcG AL RL MEAN DEV NATE
21 TIWBI+15 15.2 G 16.5 15,7 15,4 14,2 13.5 15.1 A9 15374911
72 TIWBI+12 12.3 G 13.2 12.6 12.9 11.4 18,8 12.3 7 153/4911
I3 TI149730+5 4,95 G 5.5 5.25 5.4 4,75 4,50 4,95 4 15379011
14 T14000-6 ~6.(24 G =5.40 5,70 =6, =6.37 =6.60 -6.04 202 15379911
l 25 RADIO+24 24.9 G 26.4 25,2 24,4 22.3 21,6 24.1 .7239 153/3211
; ¥6 RADIO=20 <20.1 G =18.8 =19.,4 =20.0 =21,4 =22,0 =20,1 1.2E 15374911
MAC-3-921-06 LINK PERFORMANCE ASSESSMENT - RADIOS TIME 159/1515:34
NO RESPONSE. d
M
LAST LAST HR LAST 24 HR LAST 3¢ BAYB ALARMST 33 MTHS
SCAN MEAN MEAN DEV MEAN DEV MEAN NEV
HUA RSLMAR-2.0575 =2.0575 7.7083 12.642 25,066 9,174 =—=————m—ce——ae—ee= DY
A EYEMAR-28.699 5.5808 -.35421 4.5658 9.,1217 4.287| —=———eem—m———eea - N3
RSLAVL 2.7 Be@ 39113 ====——— ,84815 =-—=—= _— ———— KATE
EYEAVL 0.7 .83333 .35338 —————eem 85143 ————mmmmm e QAT
EYEHIT 364.29 61.478 192,84 94,113 33,103 66.134 —————m—e——m—- — /5C
' HUA RSLMAR-4,27%3 -4.2733 32,39 2.1344 30,682 2.P236 -—=—-=————=a—ee— 0]
> R EYEMAR 13.028 8.5843 9.3703 2.4385 6.5218 2,7858 ===c-=c====e-—— 0N
‘ RSLAVL 2.7 0.9 1.20%) ====—=—e= ,037F| =—=—m—mmm e RATE
EYEAVL 1.000% 1 .0300 1,000 —————ceee 3,9978 ———cmmmmmm e RATE
EYEHIT 169.33 42.325 3.9 DA 4.1597 4,947 ————m—mmmmm e /SC
SBL RSLMAR 26.182 35.040 38,767 1.0381 39,132 1,113 ==—comeecmmmaee 8
1 A EYEMAR 15.297 14,745 13.641 31575 12,769 56143 ==———m——eeeeae 33
7 RSLAVL 1.00%3 |.00%3 |, 03] —cmmmme—e | (DAAF o e e e e - INTE
b EYEAVL 1.0000 |,0200 |,007%) ———————— (},0056 =——m IATE
EYEHIT 2.3 DB JAIB5T  .AT3U5 3.7423 4,044 —ccmmmm e /75C
SBL RSLMAR 8.3571 31.085 33.856 .77255 34,731 e 3624 ——=wem——— _——————— na
B EYEMAR 15.299 14,551 13.649  ,44282 12,234 |.,564 —cecemmmmemnim a2
RSLAVL 1.0033 11,0333 |,00%) ——eeeee- 1 o 1AMA mm e mm e e e QATS
EYEAVL 1.0900 1,208 | ,000) ===mc—ee A, 0057 —mee oo e e RATT
EYEHIT .0  .P2880 0.9 0@ 146363 3.3693 =~=cmcmcccmcc—aa- 758
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: MA-2 SYSTEM OVERVIEW TIME 159/1519:31
] HUA SBL MAJOR ALARM
| RA O A «RI< >IA.
B oRS( >SA-
MUX SW «R<> .
f A «R<> .
i B «R<> =
CY104 .
: : i /é’m 2%
‘ TIWBI «Rd1<> %
{ . .
‘. L] L]
: . TELEMETRY. R o R 5
SITE . . R .
1Q-005 LINK STATJS TIME 15971521226
......T|-40W0...... ..---oRADIO----.-
HUA S3L HUA S4L
ALARM SW MAJOR * . TX PROB .
SW MINOR * . RX PROR AB .
MAJOR AR . .
STATUS TX IN SVC B . A Tx IN SVC A . &
RX IN SVC A . A RX IN SVC A . A
MAINT & MAINT .
PARAMETER FER <l JUE=T7 <1, 4E=T RX SOUELCH e
CRFRi * . RSL MARGIN ~2.857% R. 26.182 A
ZYE MARGIM ~28,699 ., 15.294
BER COR NO DATA .NO DATA ZYE AMPL ~3.,M323 A.=3.9677
EYE HITS 364,09 . 143
DEER BER o« WA gy ediE=15
PARE |
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6.1.21 The Man-Machine Interface and if the Interface Can Be
Easily Accomplished in the Operational Environment, and
If It Is Presented In a Format that Is Useful to
Operational Personnel

The ease with which the System Simulation Scenarios test phase
was started and the manner in which the scenarios were con-
ducted throughout this phase of field tests present solid evi-
dence of a compatible man-machine interface. The three tech
controllers who originally started the scenarios received about
one day of training from Honeywell personnel and then were
allowed about one day of "hands-on" familiarization by them-
selves using a notebook of Honeywell prepared procedures. From
that point on they were essentially on their own and received
minimal help from Honeywell personnel - none while a particular
scenario was in progress. After the scenario test phase had
started, two additional tech controllers joined the group.
These two received only an hour or two of indoctrination from
Honeywell; the rest of their training was on-the~job, working
with the more experienced tech controllers.

As the tech controllers gained experience they began to use
more than just the conventional displays (i.e., System Overview,
Link Status, Link Performance Assessment and Maintenance Volt-
ages) in the normal scan mode to isolate and verify problem
areas. They were becoming proficient in the use of the Monitor
Immediate scan mode; in use of the CY-104 VF IQCS scan/display
and in calling up parameter statistics tables to check past
performance. The 29 June 1977 scenario data from Appendix EE
illustrates the use of a number of different displays in a
multiple failure scenario in which eight separate problems
were found (refer to pages 417 through 427). The ease and
speed with which various displays were interpreted is apparent.
All the faults were traced in approximately 80 minutes.

Appendix R scenario, performed on 13 June 1977, involved intro-
duction of an interfering frequency at the in-service receiver
waveguide at Ft. Huachuca - a difficult problem to trace.
Printouts from this scenario shown on pages 283 through 290
illustrate use of the Monitor Immediate mode and parameter
tables to pinpoint the cause by studying its effects.

Although the tech controllers learned quickly to use the
various tools that are available and put them to efficient
use in solving problems as the above two scenarios illustrate,
they still had suggestions for improvements to format:

l. FER data for the standby T1-400 should be available as
well as the in-service unit on the Link Status display.
The reason for this was to be able to assess the status
of the standby unit before switching it on-line. This
information was not added to the Link Status display as
that would have meant a significant software change.
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It was added, however, to the Monitor Immediate mode.
Update time is still dependent on the sample time base of
the EPUT. A special, shorter, time base for use in the
Monitor Immediate mode was discussed in paragraph 6.l.5.

2. Another improvement that was suggested involved identifying
on the Link Status and Link Performance Assessment displays
the radio being monitored relative to Eye data. Only the
A or B radio at a given site is monitored each scan. Each
radio is therefore monitored once every other scan; or in
this case once every seven to eight minutes. The Monitor
Immediate mode takes care of this deficiency to some
extent. If eye parameters are being examined to the extent
that this rate of update becomes a significant factor, then
the nodal controller is most likely in a maintenance or
troubleshooting mode. The tech controller then has the
option of going to the Monitor Immediate mode wherein the
update rate of Eye parameters is limited only by the BEM.
This amounts to a few seconds for Eye Margin, Eye Ampli-
tude, Derived BER and Eye Voltage (dispersion voltage) and
90 seconds for Eye Hits. The feasibility of shortening
the sample time for Eye Hits while in the Monitor Immediate
mode was also discussed in paragraph 6.1.5.

3. Probably the most significant changes suggested were in the
System Overview and Link Status displays. This was pre-
viously mentioned in paragraph 6.1.9.6. The display for-
mats that the tech controllers recommended are shown
there.

6.1.22 The Ability to Use DATEC Without the Support of On-Site
Computer Software Personnel

The two Air Force tech controllers and Army personnel who were
to evaluate the DATEC system were given a one day lecture and
another day of hands-on experience to become familiar with the
equipment and operator interaction commands. They were given
a handout showing how to use all operator commands. Honeywell
software personnel were available during this training period
to answer questions and demonstrate the use of commands when
requested. All personnel involved picked up the ability to
operate the system within two to three hours of training. This
included system start up, accessing and changing the data base,
and bringing up the system displays.

During the running of the system scenarios, software personnel
were not in the presence of the tech controllers. The system
was run entirely by the tech controllers. After the first two
weeks, they conducted operations from another building contain-
ing only the ADDS and TermiNet equipments. The software per-
sonnel assisted in running the scenarios from the equipment
building and were available in case of system failure. Software
and hardware personnel could monitor the tech controllers pro-
gress through a second ADDS terminal located in the equipment
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building. There were only two instances during the month of
evaluation in which Honeywell offered assistance to the tech
i controllers:

1. Appendix BB, 2 June 1977 - High Level MUX Failure, Power
Supply - SBL. It was observed during the running of this
test that the tech controllers were bringing up displays
before the data displayed could be updated as a result of
the perturbation. This is illustrated on Page 2 of this
test, dated 2 June 1977. The controllers assumed that
the maintenance voltages were good because they had not
been updated yet. It takes approximately four minutes to
update these voltages after starting the scan. At the
completion of this test the controllers were given a de-
tailed description of the relationship between the scanning
process and the parameter value updates. This cleared up
the misunderstanding.

2. Use of Overview Display. This instance is closely related
to (1) above. It was observed early in the scenario
processing that the controllers were rapidly jumping from
one display to another in an attempt to find the problem.
By doing this, they were interrupting the scan and there-
fore no parameters were being updated. The reason that
this was being done was that, having been forewarned that
a problem existed, they instantly went into a maintenance
or fault isolation mode. This is not the intent of the
nodal control concept. A meeting was held on 16 June 1977
in which it was suggested that for each scenario the over-
view display be brought up and used for detection of link
problems. Once this display points out a problem, then
the other displays can be used to isolate the problem to
the equipment level at a site. Following this meeting,
as the test results show, the controllers became more
organized in their DATEC system usage.




HIGH LEVEL MX FAILWE - PoweR supfiy (5BL)

|  PROCEDURE. DATE |TIME
! BB). At SBL , remove the LINE fuse from the /0)mzr‘ ¢2-17(105 3
] \ and A/a/'m modole sf fhe NoemAL 7/-4144,

Record the bme,

BA2. At (0»4/’/(3//;.7 of The 7‘657‘ replace fuse L-2-17\125
m TI1-400s ngpmé’"

CONDUCTED BY / b/é/ »,,/u} (-2-77

OBSERVED BY
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DATEC SYSTEM EVALUATION WORKSHEET 2 June 77 Pg #2

OBSERVANCE (key points only)

A wadbtine vst % 2.,/ /R

T shows alarms atv % ,, appears ne has
s-itcked in "' " side of TL0O0.also shoudine
3t Minor alar»m at SBHL,.

"

Have cheked all other disnlays including voltag
and all apoears fivers.,, 3till s owing “=". on the

"5t side of TLL00O... Unsure A 7T why he nhas swi
Requesting maintenance there to zhker cut,,//=R

I'oneywell advsd that we shud te atle toisolate f
so did a re-run of displays, anc on this one,
the +5 and -6 Vdc pwr spply at 321 apoear bad.,
Advsd maint of this,.. “0TF,.. These <¢id not
appear :tad on the first two (2) runs of the
maintenance voltages...///7%

Protlem resolved,. 5°L corrected trtls with pwr

supplies,, 5till deon't know why 731 did not
disglay protlem originally...////RR

TECH CONTROLLER

OBSERVED BY

9/2 Jure 77

b

=

Lched

irirer,
10/2 June 77

PRINTOUT REF (ATTACH)

T

1032
1054

1118

1125

1126
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STATUS

PARAMETER

12~-005

ALARM

“ATUS

PARAMETER

ALARM

STATUS

PARAMETER

79

M JOR
SN MINOR
MAJOR
TX IN SVC
RX IN SVC
MAINT
FER
CRFRM

BER COR

SN MAJOR
SW MINOR
MAJOR

TX IN SVC
RX IN SVC
MAINT
FER
CRFRM

BER COR

SW MAJOR
SN MINOR
MAJOR

TX IN SVC
RX IN SVC
MAINT

FER
CRFRX

RER COR

*
*
AB
A
B8

<1 .QE-7

NO DATA

HUA SBL
* .
* » *
AB & A
A o B
B . B
<1 JOE=T <l .0E=7
NO DATA .NO DATA
LINK STATUS
...'...T|-4U%......
HUA SBL
¥ *
. A
A . B
A . B
<| .JE=7 :<| JAE=T
MO NDATA  JNO DATA

dfess T

o> %

<|.0E=-7

«NO DATA

LINK STATJS
-.....Tl-40ﬂ@..-...
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TX PROB
RX PROB

TX IN SVC
RX IN SVC
HAINT

RX SQUELCH
RSL MARGIN
EYE MARGIN
EYE AMPL
EYE HITS
DER BER

TX PROB
RX PROB

TX IN SVC
RX IN SvC
MAINT

RX SQUELCH
RSL MARGIN
EYE MARGIN
EYE AMPL
EYE HITS
DER BER

TX PROB
RX PROB

TX IN SvC
RX IN SVC
MAINT

RX SQUELCH
RSL MARGIN
EYE MARGIN
EYE AMPL
EXE HITS
DFR RER

A . ,\

A : A
29,679 . 408,333
©9.6099 . 12,459

-8.8765 .-8.9677
D 2.9
1.7E=11 . 5.5E-13
PAGE |
TIME 153/1254343
IO..'.RADI()C.O...
HUA SBL

A . A

A . A
20,679 . 49.333
9.6299 . 12.459

-8.8765 .=8.9677
7.9 . 2.9
1.7E=11 . 5.5E-13
PAGE 1
TIME 15371259286
.'....RADI()......
HUA S8L

A L] A

A s A
29,679 . 40,556
2.6499 . 12.459

-803365 .-30"’677

s Ny D

P 7E=11 o 5.5E5=13
PAGE |

«
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TiWBI

& .

© 00000000 000000900000

TELEMETRY. . .
SITE . . .
AS—-1
'.....T
HUA
ALARM SW MAJOR
SW MINOR
MAJOR
STATUS TX IN SVC A
RX IN SVC A
MAINT
PARAMETER  FER <l BE-7
CRFRM
BER COR NO DATA
MAC -18-23 MAINTENA
NO. NAME VOLTS @ € ‘RH
21 TIWBI+15 15.2 G 16.5
92 TInWBI+12 12.3 G 13.2
33 TI14020+5 375 R 5.50
34 T14000-6 « 097 R -5.40
@5 RADIO+24 24,1 G 26.4
36 RADIO-29 -20.1 G -18.0

LINK STATUS TIME 15371128210
1-40600000.0 oocoocRADI().ouooo
SBL HUA S8L
. TX PROB ~
4 * RX PROB :
. A .
. B TX IN SvC A . A
. B RX IN SVC A o A
. MAINT .
« <) PE-7 RX SQUELCH .
. RSL MARGIN 29.487 . 41,333
EYE MARGIN 12.789 . 12.459
«NO DATA EYE AMPL -8.8265 .-8.9677
EYE HITS 2.9 . D.9
DER BER 4.4E~12 , 5.5E-13
PAGE |
NCE VOLTAGES - SBL TIME 153/1119:18
INITIAL

# /o
Q fure 77 :

AH CG AL RL MEAN DEV DATE

150 1568 14,2 135 1532 A 15378911

12.6 12.0 11.4 10.8 12.3 @ 15374911

5.25 5.7 4,75 4.50 4,95 @ 153749911
-5.70 -6.%23 -6.30 -6.60 -6.04 A 15373911

25.2 24.2 22.83 21.6 24.1 @ 15379911 j
-19.0 -20.9 -21.9 -22.¢ -232.1 @ 15374911 3
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6.1.23 The Ease with which Data Base Changes Most Frequently
Required During Operation Can Be Accomplished

In the DATEC system, the operator has been given the ability to
observe the contents of the data base with the access command.
In order to change it or to enter new data, he must use the
change command. The data base items that can be changed are
listed below in the order of frequency of change.

a. Alarm thresholds

b. Site alarm trend table
c. System statistics

d. Ssite thresholds

The alarm thresholds are a set of nine numbers as shown in
Figure 6-10. They are used by the alarm module to determine

a specified parameter's alarm color. This is done by deter-
mining where the parameter's value falls with respect to the
threshold values. The hysteresis areas were incorporated to
prevent alarm flicker or the oscillation of alarm color due to
slight variations in parameter value. If a parameter's value
falls in a hysteresis area, its alarm color is set to the color
from which it came.

The DATEC system is presently capable of storing 140 sets of
alarm thresholds. To change the thresholds, the operator merely
types in the following command:

!NC,CH,AT,n

Where n represents the set of thresholds desired. The computer
responds with:

ENTER ITEM NUMBER

The operator is now expected to enter a number from 1 to 9
representing one of the threshold values that he wishes to
change. Upon entering this number, the computer responds with:

ENTER FLOATING POINT VALUE

The operator must then respond with the threshold value. The
computer continues requesting the item number and value until
the operator terminates the process by entering a "NEW LINE"
character in response to the item number request.

This command was used more frequently than any other data base
command. It was used to set up the validation test thresholds,
the system scenario thresholds and the DR8A radio thresholds.
As seen from its structure, it is very easy to learn and use.
A complete set of thresholds can be entered in approximately
two minutes.
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FIGURE 6-10. ALARM THRESHOLDS

Parameters can be enabled or disabled for alarming and trending
in the DATEC system. This is done by changing the Site Alarm
Trend table which contains three pieces of information for
each parameter.

l. Alarm enable bit. This bit is set to 1 to enable a
parameter for alarming and to 0 to disable alarming.

2. Alarm threshold indicator. This is a number from 1 to
, 140 indicating the alarm threshold set to be used for
29 alarming.

3. Trend enable level. This is a two bit field indicating
the type of trending to be performed on a parameter. It
can have the following values. ]

b 0 = No trending

1l = Compute last hour, last 24 hours, last 30 days, last 30
months sums only.

2 = Compute mean and standard deviation for the same time
periods as in 1.

3 = Compute sums for last hour and last 24 hours. Compute

mean and standard deviation for last 30 days and last
30 months.
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In order to enable a parameter for alarming and trending, the |
operator must enter the following command: |

T TR

INC,CH,SA,site %

Where: site HUA for Ft. Huachuca

SBL for Sibyl.
The computer responds with:

PARAMETER?
The operator is expected to enter a parameter number from 1 to
E | 39 or a maintenance voltage number (MVl to MV20). The computer
responds with:

ALARM ENABLE E/N.
3 The operator is then expected to enter E to set the alarm enable
] bit to 1, or N to set it to zero. The computer then responds »
X with: 3
\ ALARM THRESHOLD INDICATOR?

The operator must enter a number from 1-140 indicating the set
of thresholds desired. The computer then responds with:

Gadil o ol s i

TREND ENABLE LEVEL?

The operator is then expected to enter a number from 0 to 3. .
1 Following this entry, the parameter question again appears.

: This process is repeated until all desired parameters are

set up.

The structure of this command is seen to be quite simple. It

. leads the operator through the entry process requiring little

) or no knowledge of how the command works. This command was

used in setting up the data base for the validation tests, sys-

1 tem scenarios and DR8A radio tests. Examples of its use are

: contained in the software log books 1159 and 466 included as

Addendum to the Field Test and Evaluation Report. Both the HUA ’
: and SBL site alarm trend tables can be set up in approximately

1 30 minutes. Single parameter changes can be made in less than

a minute,

The trend algorithm keeps statistics for the last hour, last

3 24 hours, last 30 days and last 30 months. Up to 34 current

1 values, 24 hourly values, 30 daily values and 30 monthly values
3 are maintained as historical data. The operator can look at
this history by entering the following command:

:NC,AC,SS,site
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]

3 Where: site HUA for Ft. Huachuca

]

SBL for Sibyl.

The computer responds with:

et

PARAMETER?
The operator responds with the parameter number (1-39) or a
maintenance voltage number (MV1-MV20). The computer responds
with:

TIME PERIOD?

The operator is expected to enter:

Eeinm S b it o st oottt ia e it e b e

- For hourly values

For last 24 hours values

H

D
é M For last 30 days values
| T

- For last 30 months values

| The computer then prints out the historical data requested.
This command was used extensively by the tech controllers during
the system scenario tests. They used it to track the history of
a parameter to determine if it was degrading during the course
of the relatively short scenarios.
The site thresholds table contains the thresholds used in
computing RSL Availability, Eye Availability, Hit Counts and FER
Availabilities. The operator can change this table by entering:

!NC,CH,ST,site

HUA for Ft. Huachuca

Where: site

SBL for Sibyl.
The computer responds with:
ENTER ITEM NUMBER
The operator is expected to enter a number from 1-8 representing

the A or B threshold for the parameter mentioned above. The 3
computer responds with:

ENTER FLOATING POINT VALUE
The operator is expected to enter the new threshold value.
This command was never used during validation or system scenario

| testing. It was used only to change thresholds when the DR8A
| radio testing was done.
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6.2 SPECIAL SOFTWARE CONSIDERATIONS

The S.0.W. for the ATEC Digital Adaptation Study delineated
several tasks/considerations in Paragraph 6.2.1 associated
specifically with software. Inputs for this section were
derived in large part from entries in software log books,
observations made during field tests, and discussions with
the technical controllers who took part in the System
Simulation Scenarios. These specific items are addressed in
the following subparagraphs.

6.2.1 Visibility of the Software Program Codes Logic/Structure,
and Whether the Structure Will Allow Quick Isolation of
Software Problems

Software Structure

The Digital ATEC software was designed using a top-down approach
in which the statement of work was used to define some initial
functions. Each of these functions was in turn further refined
which resulted in the definition of additional functions of a
simpler nature. The refining process continued until a set of
basic functions were defined. The modules shown in Figures 6-11
through 6-15 were developed to implement those functions. These
hierarchy diagrams give an accurate description of the software
structure. One can determine what functions are performed by

a module by observing the row of blocks immediately below the
single defining block. For instance, the nodal control scan
module (module 1.0) does the following:

1. Select monitor point (module 1l.1).

2. Input major alarm summary data (module 1.2).
3. Input alarm summary data (module 1.3).

4. Input MAC voltage data (module 1.4).

5. Compute, alarm, trend parameters (module 1.5).
6. Output display (module 1.6).

7. Initialize baseband eye monitor (module 1.7).

Although the hierarchy diagrams give a good indication of the
software organization, they tell nothing about data flow. This
is accomplished by means of a HIPO diagram. One of these exists
for each module described in the hierarchy diagrams. The HIPO
diagram describes what the module does and shows the inputs used
and outputs generated. As an example, the HIPO for module 1.3
is shown in Figure 6-16.




10772178

NODAL SERVICE ROUTINES
gtcn‘n:m 1. VERIFY ECHOED MESSAGE (4.9)
2. INITIATE TRANSHISSION (4.11)
1.0 3. CHECK FOR OPERATOR INTERRUPT (4.12)
4. WAIT UNTIL WSG REC (4.18)
5. CONVERT YOLTS T0 MILLIVOLTS (4.22)
6. SET/RESET ALARM SCANNER BIT (4.18)
SELECT INPUT INPUT ALARM INPUT NAC COMPUTE INITIALIZE
NONITOR MAJOR ALARM SUNMARY VOLTAGE ALARN TREND OuTEuY BASEBAND
POINT SUMMARY DATA DATA DATA PARAMETERS DISPLAY EYE MONITOR
1.1 1.2 1.3 1.4 1.5 1.6 1.1
GET QUTPUT MAJOR OUTPUT ALARM
TABLE ALARM. SUMMARY SUNMARY
ITEN COMMANG CONNANG
[ 1.2.1 1.3.1
oUTPUT QUTPUT QUTPUT NAC CONVERT AND RECOVER
EPUT BEN VOLTAGE LOAD S1TE STORE INCORRECT
COMMANDS COMMANDS COMMANDS ORTATEASE VOLTAGES YOLTAGES
1.4.1 1.4.2 1.4.3 1.4.4 1.4.5 1.4.6
FIGURE 6-11. NODAL CONTROL SCAN HIERARCHY
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1077-216+8

CONPUTE SERVICE ROUTINES
st Al . CONVERT VOLTAGES (4.4) ;
2. ALARM/TREND PARAMETERS (4.8.1, 4.8.2) 3
1.5 3. ALARM SCANNER BIT SEARCH (4.13) :
4. COMPUTE TABLE ADDRESS (4.14)
5. SET-RESET INVALID BIT (4.17) 4
L 6. INCREMENT COUNTER (4.19) 3
PROCESS PROCESS EYE PROCESS TIWgI PROCESS PROCESS MAIN PROCESS
RSL AMPLITUDE REFRAME RX SQUELCH FRAME BIT LINK SQUELCH
| VOLTAGES VOLTAGES VOLTAGES VOLTAGES ERROR VOLTAGES VOLTAGES
1.5.1 1.5.3 1555 1:5.7 1.5.9 1.5.11
1 L
PROCESS EYE PROCESS PROCESS T1WB! PROCESS CONTROL PROCESS i
DISPERS|ON EYE HIT FRAME BIT REFRAME MAINTENANCE
OFFSET VOLTAGES YOLTAGES ERROR VOLTAGE VOLTAGES VOLTAGES
157 1.5.4 1.5.6 1.5.8 1.5.10

FIGURE 6-~12, COMPUTE/ALARM/TREND PARAMETER HIERARCHY
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The software and data structure described in the hierarchy and
HIPO diagrams allow for quick isolation of software problems.

As an example, Figure 6-17 summarizes the HIPOs for the nodal
control scan module (1.0). The input modules (1.1 through 1.4)
get data from the monitoring devices (MAD, MAC and IQCS) and
store it in the alarm scanner table, the site voltage table and
the VF table. The processing modules (l1.5) use the data in these
tables for computing, trending and alarming parameters. The
results of this processing is stored in the parameter value
table, statistics tables, and alarm trend tables, respectively.
The display modules use all the above tables for creating display
presentations. By having a set of tables between the input,
processing and display modules, one merely has to interrogate

the tables to isolate the set of modules causing the problem.

The logic used in this process is described in the following

example of "Pseudo Code".
If alarm scanner problem
If alarm scanner table tracks alarms
check display modules
Else
check alarm scanner input modules.

If parameter value problem

If voltage in site voltage table does not agree with
observed

check voltage input modules

Else

If parameter value agrees with computed value
check display modules

Else

check processing modules.

g d
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6.2.2 Adequacy of Software Debugging Aids to Provide Infor-

mation that is Useful in Error Detection and Tracing

Software Development and Debugging

The PATE system has 16,384 words of core storage. Approximately
half of this is used by the PATE executive and associated soft-
ware. This code is in core all the time and is known as resident
core. The remaining 8K of core is available for applications
programs. If an application requires more than 8K it must be

; partitioned into 8K sections, each bein¢ brought into core and

' executed in a sequential manner.

The digital ATEC software requires more than 8K to satisfy all
its requirements. It was partitioned as follows:

1. Nodal Control Scan Task. Module 1.0, associated modules,
service routines and PATE utility routines.

2. Nodal Control Operator Interaction. Module 2.0, associated
| modules, service routines and PATE utility routines.

i 3. Output Display Task. Module 1.6, associated modules,
E | service routines and PATE utility routines.

4., DATEC Self-Test Task. Modules 4.25, 4.25.1, 4.25.2, 4.25.3,
service routines and PATE utility routines.

5. Data Base Generation Program. A utility routine that
allows accessing and changing floating point numbers.

Each of these tasks is represented by a punched paper tape which
can be loaded onto the PATE disk by means of the TermiNet tape
reader. These tapes are generated in the software development
facility (SDF) in the plant at Honeywell. This development proc-
ess is illustrated in Figure 6-18,

i Each module is coded, punched on cards (1) and placed in a

- library of source files on the disk (2) in the SDF. Once a
source file is on disk, it can be changed or corrected by
entering correction cards (3) on to a disk update file (4).

f This file is in turn used by the source update program (5) to
‘ modify the disk source file (2).

k The assembler program (6) reads a specified source file (2) and
i generates an object file (7) which can be read by the loader.
It also generates a program listing of the specified module
which is kept in a binder for reference purposes.

E After all modules making up a task are in the object file
- state, a paper tape can be generated. This is done by entering
i : a card deck (10) of source file names making up the task. The
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fit programs search all source files in this list to determine
their respective sizes and generates a disk library file (11)
consisting of the object file names in the order that they are

to be loaded. This file is ordered by the fit programs so as

to minimize cross sector linkages. The loader program (9) loads
the object files (7) as specified by the disk library file (11).
The output of this loading process is a binary file (12) placed
on the disk. The data in this file is in core image format which
can now be read by the PATE paper tape punch program.

The debugging process used on the host computer both in-plant and
in the field is shown in Figure 6-19.

The paper tapes generated in the SDF are loaded onto the PATE
disk by means of the termiNet loader program (l). Corrections
can be made to the PATE disk without new tape generation by
means of the Patch program (2). With this program, a programmer
can bring a task into core, make changes to it and have it written
back to disk. This provides a rapid means of making module
changes and testing them on the host computer. Once a change

is made in this manner, the tas!* on the disk is no longer the
same as the paper tape that was originally loaded. During debug
the programmer therefore records all patches in a software log
book (5) specifying the module name and task name. If for any
reason a task is destroyed on the disk the programmer just
reloads the paper tape and reenters all patches recorded in the
log book to recover.

During in-plant debugging when the SDF was in close proximity,
one or two pages of patches were accumulated in the log book
before the source files were updated and new tapes generated.
In general, programmers tended to keep paper tapes as current
as possible.

Debugging in the field was handled a little differently since the
SDF was not available. The patch program was used extensively

to make corrections and modifications. These were carefully
recorded in the software log book. 1In addition, a disk back

up system was used. The PATE disk has a fixed disk and a
removable disk. These two packs contain the same information.
When a task is patched it is written to both the fixed and
removable disks. A three disk cycle was used to save information
and provide backup capability. After patching a task the re-
movable disk is taken off the drive and replaced by the oldest
disk in the cycle. The disk utility program (4) is then used to
copy the fixed to the removable. 1If the disk was ever destroyed,
the latest backup could be used to restore the system.

The software development and debugging procedures described were
quite effective in both in-plant and field checkout. They were
simple to use and learned in a minimum amount of time by new
programmers. The many software improvements, some quite
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extensive, would not have been possible without these techniques.
During the length of testing at Ft. Huachuca, there was no time
lost because of software problems. This can be directly
attributed to the debugging and backup procedures used.

6.2.3 Usefulness of Error Messages and Diagnostics that are
Provided When the System Fails

The PATE and Digital ATEC software was designed to prevent
catastrophic software problems due to system failures. These
problems usually occur because of the inability of the software
to respond to bad data entered as a result of system failures.
Data is input to the Digital ATEC software through the data line
controller (DLC) representing MAC/MAD inputs, the ADDS/TERMINET
in the form of operator interaction and program loading, and the
disk representing task loading and data file input. The software
has provided protection in all these input areas as follows:

1. Data Line Controller. The upper left hand corner of the
ADDS display has been reserved for the scan status and
error messages. During the scanning process the latest
command is printed on line one and line two shows the
results of the command. No printouts indicates no
problems. The message MAX RETRANS indicates that the
command was transmitted three times due to garbled data or
error responses from the MAC or MAD before going to the
next command. The message NO RESPONSE indicates that
expected data has not been received.

These messages proved to be quite useful during field
testing. The line one message gave the operators an
indication of where the system was in the scanning process
and if a message occurred on line two it usually indicated
that the device commanded was inoperative. It is important
to note that the presence of an error message did not halt
the software, cause it to go into an infinite loop, or
allow bad data to enter the data base. The problem is
merely noted and then the next command is selected.

2. ADDS/TERMINET. Data is entered through the ADDS during
operator interaction. The error messages were found to be
adequate during operator inputs. The most common message
was ERROR. Although this is a general message meaning
that the command was entered incorrectly, it was observed
that the operators had no problems determining their errors
when it occurred. The next most common error was FLOATING
POINT VALUE IN ERROR, which usually meant that the decimal
point was left out in entering floating point data.

At no time during field test did an erroneous input by the

operator cause catastrophic software problems. There was
one minor problem encountered when the new Monitor
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Immediate code was entered in the field. The operator
entered a starting item that was greater than the ending
i1tem which caused Monitor Immediate to go into an
infinite loop. This was corrected in the field.

3. Disk. Software tasks and data are constantly being
loaded into core from the disk and updated data bases
are being written to disk during normal operating con-
ditions. If the disk fails software must be available
to prevent corrupted data from entering memory or being
written to disk. The PATE operating system provides
for disk error detection by checking the disk hardware
status after each read or write operation. If an error
occurs, the software attempts to recover by copying the
fixed disk to the removable. If this cannot be done,
the message ERROR DURING COPY is printed and the oper-
ator is given the choice of repeating the operation or
fixing the disk. This error message occurred twice
during field testing. Once when a software bug caused
the disk to be reformatted, and a second time when the
disk failed. The disk diagnostics were run for the disk
failure and pointed out that the disk was experiencing
sector miscompares. This eventually led to replacement
of an option card in the disk.

6.2.4 Ease With Which Software is Debugged Both On-Site and at
the Honeywell Plant

There were a total of 54 software and data base changes made
during field test operations. Only nine of these changes were
because of bugs. The rest were either to improve the existing
software or to add a new feature that was overlooked in the
original design.

Following is a description of the nine software bugs and how
they were isolated and corrected.

Bug No. 1. Bad eye hits calculation. This bug was manifested
as an eye hit value on the link status display that was grossly
higher than expected. The debugging technique described in
Paragraph 6.2.1 was used to isolate the problem to the calcula-
tion modules, in particular, module 1.5.4 (Process Eye Hit
Voltages). 1In checking the calculation of the eye hit rate,

it was found that the time base constant for the BEM EPUT was
entered as an integer number instead of floating point. This
was corrected with the use of the data base generator program
(DB) . The bug was detected and corrected within 10 minutes.
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Bug No. 2. Loss of hourly statistical data when new day be-
gins. This bug was detected while observing the statistics
collected during an overnight test run. It was noticed that the
RSL scan count was normally 15 or 16 for each hour in a 24 hour
period except for the hour just after midnight. Its value for
this hour was one. This immediately led one to believe that
there was a problem in the trending module in the area of deter-
mining when an hour had elapsed. By tracing through the hier-
archy and HIPO diagrams, it was found to be module 4.8.2. The
problem was corrected by using the PATCH routine. It took ap-
proximately one hour to detect and correct the problem and
another 24 hours test run to verify the fix.

Bug No. 3. Erroneous data printed during access of system
statistics. This bug was detected while accessing system
statistics with operator interaction. It was observed that

when the hourly, daily, monthly or 30 month values were re-
quested a second time for the same parameter that they would

be different from the first. By tracing through the hierarchy
diagram for nodal control operator interaction, it was found

that module 2.13.4 performed the function of accessing system
statistics. In checking the code it was found that the parameter
number was not being reinitialized properly for multiple requests
for the same parameter. The module was corrected with the

patch routine. This problem was detected and corrected in ap-
proximately 25 minutes.

Bug No. 4. Incorrect Eye B Availability calculation. This

bug was detected when it was noticed on the Link Performance
Assessment display, Page 1, that the Eye Availability for the B
radios at both sites did not change when expected. The isolation
technigue previously described was used to determine that the
display modules were at fault. It was found in tracing through
the hierarchy diagram for module 1.6 that module 1.6.4 processes
the Link Performance Assessment display. It was found upon
inspection that the display generator table driving the module
had incorrect pointers to the B Eye Availability parameters.

The correction was made with the patch routine. Total time to
isolate and correct the problem was approximately 10 minutes.

Bug No. 5. Alarm color not determined properly. This bug was
detected when it was observed on the Link Status display, Page 1,
that the alarm color for the Eye Amplitude parameter was not
being determined properly. This parameter used alarm threshold
number 14. Other parameters with threshold indicators less than
14 were being alarmed properly. Since there are 14 sets of
alarm thresholds per disk page, it was concluded that there was
probably an error in the disk page number calculation in module
4.8.1 (ALARM "PARAMETERS). This proved to be true upon further
investigation. The problem was corrected with the patch routine.
The total time to detect the problem, correct it and verify

the fix was approximately 45 minutes.
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Bug No. 6. Clobbered disk problem. This problem was detected
as disk errors during normal operation. Attempts to restart the
system failed, indicating that the disk had been clobbercd. The
system could be restored only by copying the fixed disk to the
removable. The problem first appeared to be intermittent in
nature, but upon further investigation of memory when the prob-
lem occurred it was found that module 1.0 was in core and that
the trending module (4.8.2) was the last module called. It was
finally determined that the problem occurred when the current
day and time were less than the start day and time for statistics.
Knowing this, the problem could be made to occur at any time.

By using the patch program to place halts in the program flow,
the problem was finally traced to two modules (4.8.9, TREND
MEAN, and 4.8.10, TREND STANDARD DEVIATION) which had improper
returns in an area of code entered as a result of the problem
perturbation. The detection and correction of this problem took
approximately two hours after it could be made to occur at will.

Bug No. 7. Computer halt problem. This bug was detected

when the computer halted in the floating point multiply routine.
This is a PATE routine used in ATEC software. It was found
that the routine was coded to halt when an underflow condition
occurred in the floating point accumulator. This was changed
using the patch routine to return a zero instead of halting.

The time to detect and correct the problem was approximately

15 minutes.

Bug No. 8. Improper maintenance voltages. This bug was
detected when it was observed that the maintenance voltages
for the T1-4000 were not being updated on the Maintenance
Voltages display when fuses were pulled while the T1WB1 and
radio voltages were changing as expected. The isolation
technique previously described was used to determine that the
problem was in the calculation modules (module 1.5.10, Process
Maintenance Voltaages). It was found that the data base file
that drives this module had some incorrect pointers. These
were changed with the patch program and the problem cleared.
The total time required to isolate and correct the problem was
20 minutes.

Bug No. 9. Improper conversion. This bug was detected as an
improper conversion of the floating point availability values.
The conversion module 4.23 is supposed to convert to 5 signifi-
cant figures. It was observed that values greater than 0.99328 [
were only being carried out to four significant figures. The “

problem was traced to an inaccurate conversion constant. This
problem was detected and corrected within approximately 45
minutes.
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6.2.5 Meantime for Detection/Isolation of Software Errors

The following is a summary of the approximate times for detec~-
tion/isolation of software errors previously discussed in
Paragraph 6.2.4:

*Bug No. Time to Detect/Isolate (Minutes)

3
20
15

3
20
80
10
13
10

CoNAauTd WN -

This results in a meantime for detection/isolation of 19 minutes
for each software error.

6.2.6 Meantime to Modify the Code When Corrective Action is
Required

Following is a summary of the times required to modify code
when corrective action was required as a result of the software
errors previously discussed in Paragraph 6.2.4:

*Bug No. Time Required to Correct (Minutes)
e NO

7
40
10

7
25
40

5

7
35

CoNoubdwNn -

This results in a meantime for code modification of 20 minutes
for each software error.

* No. assigned in Paragraph 6.2.4.
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6.2.7 Extent to Which Software Modification and Checkout
1s Required

Following is a summary of the modifications made to the software
and bugs found and corrected. A description of the change and a
reference to the software data book (included as Addendum 2 to
the Field Test and Evaluation Report) containing the actual
patch is given. Those items marked with an asterisk (*) are

the software bugs found.

FIELD CHANGES TO DATEC SOFTWARE AND DATA BASE

1. Modified data base (DG, PD) to accommodate alarm scanner
hardware change. (18, 19, 20, 21 switched to 20, 21, 18,
19) Data Book 1159, page 87.

2, Patched operator interaction (CN) to allow scanning during
LPA and maintenance displays. Schedules NT following OD.
Patched TV to bypass operator interrupt code. Data Book
1159, page 88.

3. Provided flashing major alarm indication and audible alarm
at the ADDS whenever major alarm is detected. Data Book
1159, page 89.

4. Patched TV to output a "format off" character (2378) when-
ever output display task is entered. Data Book 1159,
page 90.

5. Patched NS to bypass display update for LPA and Maintenance
Voltage displays. Data Book 1159, page 90.

6. Changed conversion factors in PD file for radio voltages
from 0.004 to 0.003. Data Book 1159, page 90.

7. Changed name of maintenance voltage No. 2 to "T1WB1l+1l2" for
both HUA and SBL. Data Book 1159, page 91.

8. Changed low end of conversion table No. 1 from 0 to 11.587E-9
so that FER for 0 counts will come out 1.0E-15. Data Book
1159, page 91.

9. Eliminated Temporary Scan and added code to NS and CN to
provide a Monitor Immediate capability. Data Book 1159,
pages 94, 95, 96, 97.

*10. Corrected eye hits bug by changing BEMN from integer 90 to
floating point 90. Data Book 1159, page 95.

11. Changed units on LPA page 2 to VLTS in base display file,
DF. Data Book 1159, page 98.

12, Entered Dispersion Voltage versus DER BER tables for HUA and
SBL (Tables 8, 9, 14, 15). Data Book 466, page 1.
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13.

14.

15.

*16 .
17.

*18.

19.

20.

21.

*22.

®23

24,
25.

26.

27.

28.
29.

a1tk e B i s\ S Ml 4 s sin . - . .

Set up IQCS monitor table for channels 5, 6, 7, 8. Data
Book 466, page 1.

Entered RSL versus DBM tables for HUA and SBL (Tables 10, 11
4, 5). Data Book 466, page 1.

Modified alarm threshold No. 3 for +12 volt threshold. Data
Book 466, page 1.

Corrected trending bug in NS. Data Book 466, page 2.

Set up Data Base for tests B, D and E. Data Book 466,
pages 2, 3, 4, 5.

Corrected access statistics bug in CN. Was not reloading
page for multiple parameters. Data Bouk 466, page 5.

Set up data base for test F. Data Book 466, page 6.

Entered new Table 6 (Dispersion Voltage to Eye Margin).
Modified EDIS to accommodate new Table 6. Data Book 466,
page 7.

Modified PD file to reference only Table 6 for Eye Margin.
Data Book 466, page 7.

Corrected data base bug in DG file., Pointer to B Eye
Availability was incorrect, HUA and SBL. Data Book 466,
page 8.

Corrected bug in alarming module. Was computing page number
incorrectly when loading alarm thresholds. Data Book 466,
page 8.

Set up data base for test G. Data Book 466, page 9.

Patched TV to wait after display update to allow operator to
print local without problem. Data Book 466, page 10.

Patched resident core (RC) to set a flag for the above patch
when control W is entered at the keyboard. Data Book 466,
page 10.

Set up data base for test J. Data Book 466, page 1ll.
Rearranged Monitor Immediate table. Data Book 466, page 12.
Patched resident core to provide enable/disable capability
on ADDS major alarm audible alarm. Modified NS patch to

check enable/disable flag before sounding alarm. Data Book
466, page 13.
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30.

3l.

32.

33.

34.

35.

36.

37.

*38.

39.

40.

*41.

*42.

43.

44,

45,

on s v ety o o s

Patched BEM self-test (TN) to print "90 sec time delay".
Data Book 466, page 14.

Eliminated "DIF" from "BER COR DIF" field on Link Status,
Page 1 display (DF base display). Data Book 466, page 14.

Modified Link Status, Page 1 and 2 displays to output
"<1.0E-7" in FER field for T1-4000 and "<1.0E-6" in
T1WBl1 FER field when applicable. Also output "NO DATA"
in "BER COR" field. Data Book 466, pages 15 and 16.

Set up data base for System Simulation Scenarios. Data
Book 466, page 17.

Patched NS to alarm but not trend if reframe occurs. Data
Book 466, page 18.

Patched TV to output 0 if maintenance voltage less than
105, Data Book 466, page 19.

Patched TV to bypass outputting alarm data when "NO DATA"
printed. Data Book 466, page 19.

Patched NS to clear major alarms (bits 1 through 5) before
major alarm summary. Data Book 466, page 20.

Corrected trending bug in NS. Two routines (TMN and TSDV)
omitted IRS before returning. Data Book 466, page 21.

Patched NS to output warning message if operator loads
resident core without setting time. Data Book 466, page 21.

Changed IQCS scan table to eliminate major alarm summary.
Data Book 466, page 22.

Corrected bug in NS (MB22 routine) that caused halt if
underflow occurred. Data Book 466, page 22.

Corrected bug in PD file to reference correct maintenance
bits. Data Book 466, page 23.

Patched TV and CN to insure that the requested site is
continually updated on the Maintenance Voltage display.
Data Book 466, page 23.

Patched NS to OR (i.e., if any channel amber or red) IQCS
channel measurements together for LS, Page 2 field. Data
Book 466, page 24.

Revised statistics patch to correctly calculate hours
elapsed since start of statistics. Data Book 466, page 25.
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46. Patched TV to reset FLGl for "NO DATA" print out if "INVLD"
exit taken. Data Book 466, page 26.

47. Patched NS to omit in-service check on T1-4000 when in
Monitor Immediate mode. Data Book 466, page 26.

48. Changed item 5 of Monitor Immediate table to perform major
alarm summary after voltage measurement. Data Book 466,
page 27.

49. Changed end point in Table I (Voltage to Mean Count) to
reflect new EPUT time base. Data Book 466, page 27.

50. Changed alarm threshold No. 13 (Eye Margin threshold). Data
Book 466, page 27.

51. Revised patches on pages 15 and 16, Data Book 466 to reflect
increased EPUT time base (from 120 to 210 seconds). Data
Book 466, page 28.

*52, Corrected bug in conversion routine gSPARC that would not
create 5 significant digits for numbers greater than 0.99328.
Data Book 466, page 28.

53. Changed operator interaction schedular to schedule NC to
resume scan when time out occurs. Data Book 466, page 29.

54. Patched statistics to retain data points used to compute
hourly means. Data Book 466, page 30.

6.2.8 Degree to Which the Software is Machine Dependent

The Digital ATEC software is written in machine language and is
therefore restricted to the 316 computer. It should be pointed
out though, that because of the highly visible documentation
provided through the use of structured programming techniques,
it would be a fairly easy job to provide the nodal control
capability in a higher order language.

6.3 ADDITIONAL EVALUATION CONSIDERATIONS

In addition to those items specifically delineated in the S.0.W.
which were to have been addressed during field test operations,
there were several other topics recommended by RADC for consider-
ation. These topics fall primarily into two groups. The first
is directed toward the impact upon skill levels or manning

which DATEC might have. The second group is concerned primarily
with certain aspects of DATECs output display formats.




6.3.1 Manning Structure

One of the objectives of the DATEC field test was to examine the
manning structure required to support a DATEC monitored PCM
system cluster. Key manning questions directed towards this
area are as follows:

e In what manner can the DATEC system save O&M personnel?

e Assuming some stations were unmanned, determine if and
what additional skills or extra manning would be needed
at a manned facility providing control of the unmanned
site.

e What complement of "five-level" technicians (Air Force
Specialty Code Experience Level-5) would be needed to
support a total nodal jurisdiction with 16 subordinate
stations connected to it?

These questions are addressed in detail below.

6.3.1.1 DATEC System Versus O&M Personnel Requirements

The use of remote monitoring and assessment equipment such as
DATEC will result in O&M personnel savings. This 1is supported
by several facts:

a. Due to accurate on-site monitoring and remoting of System/

Equipment parameters and status information to a centralized

nodal control station, the need for manning of remote
facilities is greatly reduced. This is not totally
facilitated by the advent of DATEC but represents a gen-
eral improvement in facility state of the art equipment
design and reliability. This general improvement is
enhanced by DATEC allowing the reduction in support
manning as discussed below.

b. Since facility performance information is centrally col-
lected and trend analyzed at the nodal control station,
the O&M support personnel resources (Maintenance and
Operations) can be collected and more efficiently
centralized for dispatch to the remote sites as required.

c. Through the use of trend analysis techniques some scheduled

maintenance routines at remote sites can be eliminated or
their frequency decreased thus reducing maintenance dis-
patch personnel requirements.

For example, a hypothetical maintenance routine (Preventive
Maintenance Instruction) number 31R5-2FRC163-WC-X, Instruction
3.1, may require 1.6 hours per radio rack each week to perform.
The objective of the PMI is to measure all power supply voltages
in the radio rack, to ensure they are within tolerance. With
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16 sites and 2 radio racks per site, this would be 16 x 2 x 1.6,
or 51.2 manhours per week just to measure the power supplies.

DATEC could measure all power supply voltages each maintenance
scan, and analyze them against tolerance objectives. In addition,
trend limits are established to detect variations that can lead
to radio failure. This further reduces routine frequency/
manpower requirements as the maintenance dispatch takes on the
actual Radio MTBF performance. Dispatch, travel and on-site
maintenance time could be reduced to 1/4 its current practice.

A case in point is the maintenance support time required for the
unmanned facility at Christmas Common England. The AN/GRC-185
radio requires 120 scheduled manhours monthly and results in
four 60-mile round trips requiring 2.4 hours each to and from
the dispatch center at Hillingdon. This results in a total of
129.6 scheduled manhours per month. DATEC type monitoring could
reduce this total to 33 scheduled manhours a month, eliminating
the need for scheduled weekly routine trips to measure voltages
and so forth. It is realized that the GRC-185 is an older radio
with a lower MIBF than that predicted for the AN/FRC-162 and 163,
but is used here only as an example.

6.3.1.1.1 Summary

The field test demonstrated DATEC's ability to measure, collect
and analyze system/equipment parameters and status information.
The manpower savings that can be recognized through automated
instrumentation is not that demonstrable due to the lack of
established performance data, maintenance routines and manning
data for DEB-FKV facilities. In the maintenance area alone,

it can be assumed that based on current maintenance and manning
practices that the need for manpower can be reduced as facilities
are installed for unattended operation.

This assumption is based on the willingness of the services to
allow instrumentation and remote monitoring of facilities/
equipment parameters to replace the existing scheduled main-
tenance approach.

In the technical control area, it has been estimated* that a

20 percent reduction in control personnel can be recognized
through automating technical control functions. This figure
includes the addition of ATEC operations personnel (Sector &
Nodal) , and is supportive to the Defense Communications Engineer
Center estimates contained in DCEC Technical Note 5-75.

* ATEC Cost-Effectiveness Analysis, Honeywell ID Project F8545,
Ewing, R.D., Peters, G.L., Tufaner, R.L. Systems Research
Center, 7 March 1977.
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6.3.1.2 Additional Manning - Skills Requirements

With the unmanning of some subordinate sites, and the centrali-
zation of both operational and maintenance functions at the
nodal location, additional personnel will be required to sup-
port the unmanned facilities. It is not the objective of this
discussion to provide a detail manning standard for the 16
station node, but to provide a general synopsis of manning

and skill considerations.

Ae.

6.3.1.3 Five-Level Technician Requirements ‘H

ATEC Maintenance. As a minimum, two ATEC maintenance
technicians will be required per node. Their duties
include the support and maintenance of the nodal equipment
and remote station equipment. The geographical size and
separation of the 16 stations within the node may require
additional personnel. This may result in the creation

of dispatch work centers at selected non-nodal sites to
support unmanned facilities which are geographically too
far from the nodal station to offer responsive maintenance
support.

Equipment Maintenance (AFSC 304XX-FC2659D). The number

of radio wideband maintenance personnel required to sup-
port the 16 station node fall under the same geographical
constraints addressed above, and are difficult to predict.
The lack of DEB-FKV performance data or an appropriate
manning standard for that type of equipment further compli-
cates the prediction task. Based on past manning practices, |
and ignoring geographical constraints, it is recommended ' 3
that 0.75 man authorization be added to the nodal main-
tenance workcenter for each unmanned site support. Minimum
dispatch workcenter manning is two technicians (as per
AFCSR26-3, Manpower Standards, 15 May 1975). It should

be noted that geographical separation, travel time, and
mission response may require increasing the recommended

man authorization to as high as 1.35 man authorization

per unmanned site.

"Five-level" skill technician manning throughout the technical
control and radio maintenance career field is approximately

52 percent (average) the total manning authorization for the
given Air Force specialty code (AFSC). It is recommended that
this mix be continued and applied to the total manning require-
ments derived in 6.3.1.2 above.
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6.3.2 DATEC Output Display Considerations

This second group of items addresses three questions regarding
DATEC's output displays:

e How might a particular display provide indications of
escalating troubles?

e How may DATEC displays be adjusted or modified so that
they can be restructured in a manner to suit the needs
of a maintenance technician, a technical controller, or
a squadron level management control function?

e How may DATEC be adjusted to total link outages such that
a cascade of alarms will not occur?

6.3.2.1 Escalating Troubles

The System Overview display provides all the information that
is required to detect and trace a developing problem. Any
abnormal condition of the equipments in operation on a link
will be reported on this display. Only discrepant status is
displayed. If there are no problems, there are no entries in
any of the fields. A parameter which is out of tolerance is
indicated by an "A" (amber) flag symbol in the field of the
discrepant equipment. A hard alarm, indicating that a particular
piece of equipment has failed preset limits within the device
itself, is indicated by a "R" (red) flag symbol. An escalating
problem, then, might start out as a degrading parameter which
would first receive an "A" notation. When the problem developed
to the point that equipment operation was severely impaired and
an alarm was generated by that equipment, the status flag would
change to "R". A few examples of this were obtained during
field tests. There were not too many because generally, when
the amber condition was noted on the System Overview display,
the technical controllers went immediately to a lower display
such as Link Status or Link Performance Assessment in attempting
to isolate the cause. One good illustration, however, of an
escalating trouble was noted in the Appendix U scenario con-
ducted on 20 June 1977 (refer to pages 291 through 300).

In this scenario, frame errors are caused in both the T1WB1l and
T1-4000 by blanking the received baseband from the radio using
a special piece of test equipment. The length of the blanking
pulse and therefore the severity of the problem could be varied.
As will be noted, from the two System Overview displays printed
out at 0843 and 0846, the problem is severe enough to cause a
parameter (FER) alarm by exceeding preset limits in DATEC
software. The next two displays printed out at 0847 and 0852
indicate that the problem has now progressed to the point that
an equipment alarm (T1-4000 Switch Major) has occurred and the
amber flag on System Overview has changed to red.
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6.3.2.2 Modification of DATEC Displays to Meet Functional Needs

Figures 6-20 and 6-21 illustrate recommended System Overview
and Link Status displays that satisfy technical controller’'s
needs. These were described in the trip repcrt on testing the
Digital Automated Technical Control at Fort Huachuca dated

9 August 1977 written by 1lst Lt. Chris M. Sandifer and

T. Sgt. Robert R. Reinke. These displays could be implemented
quite easily with the Digital ATEC software principally due to
its modular design. Figure 6-~22 shows the data structure of
the output display software. The software is driven by two
disk files, the display generator file and the display fields
file. The display generator file contains all information
required by the software to generate the fields for a particular
display. The display fields file contains the fixed and vari-
able fields that actually make up the display. When a display
is generated, the applicable processing software reads the
records from the display generator file to determine where to
find data in the data base for generating the display fields.
Once they are generated, they are written into the variable
fields of the display fields file. This file is then read and
transferred to the ADDS CRT by the software. 1In order to re-
structure a display, it involves only restructuring the order
of data in the two disk files. If new fields are desired, it
involves entering new data in the files and writing new software
for generating the new field.

With similar information from maintenance or squadron level
management personnel, displays satisfying their requirements
could be implemented in a similar manner.

6.3.2.3 Display Adjustment to Prevent Alarm Cascading

Currently, DATEC software reports all alarms received from a
MAD and blinks the highest major alarm received. If a total
link outage occurs, what will be seen on the overview display
will be a blinking Rx problem for the radio and red alarms

for the MUX switch, the T1-4000, the T1wB1l and the CY-104. It
is a trivial problem to modify the overview display processing
modules to refrain from processing the lower level equipment
fields if a Radio Rx major alarm occurs. This modification
requires less than 10 words of code.
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SCAN _NO. SYSTEM OVERVIEW TIME

HIGH LEVEL LOW LEVEL TELEM- |
LINK NO. RADIO MUX MUX SITE ETRY

Mxxxx
Mxxxx
Mxxxx
Dxxxx
Txxxx

SXXXX

FIGURE 6-20. RECOMMENDED OVERVIEW DISPLAY
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SCAN_NO.
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T1-4000
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FIGURE 6-21.
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FIGURE 6-22.
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