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SECTION 1. GENERAL

Li PURPOSE AND SCOPE. Terminal VHF (~nnidirectional Ranne(TVOR) equipment is used at Army Airfields/Army Heliports
(AAF/AHP) to provide a radio navigatio nal aid (NAVAIP) to
enrouted aircraft. A transmitted composite signal w’~ose phasediffers in ~tzimuth , provides an infinite number of cnurs~ rar~ialswhich enable the aircraft crew to determine their course relative
to magnetic north. The TVOR system also prnvides voico
transmission and automatic identification of the facility . It is
the purpose of this standard engineerinn installation package
(SEIP) to provide guidance and standard engineering data for the S

development of an engineerina installation packane (EIP~ for a
specific IVOR facility. This SEIP provides site survey data,
installation specifications and instructions, typical
installation drawings , a bill of materials (BOM), quality
assurance (eA) procedures, test and acceptance procedures, and
completion certification format. The information will be adapted
for the engineering and insta llat ion of specific TVOR facilities
worldwide .

1.2 SYSTEM DESCRIPTION. The solid state AN/FRN—41 TVOR syst~mis comprised of four basic components: Transmitter ~rot’p,OT-117/FRN-41 (electronics assembly), Detector, Padie Frequency,
DT-&03/FRN-43 (field detector), Antenna , AS-3323/FRN-41, and
Control-Indicator , C-l0526/FP~’-41 (re~nte control unit). The 

S

transmitter group is instal led in Shelter, S—597/FRN-41 , and the
antenna is mounted on the flat roof housed 4n a fiber glass
radome. The roof of the shelter serves as the counte~’po is~ forthe antenna with the field detectors mounted on the rim of the
shelter roof. Transmitter Group, OT-117/FRN-41 units are modular
and mount in a 19-inch rack. All units associated with 14p

electronics assembly, except the TVOR power monitor, are mounted
on drawer slides. Eac~i unit has built -in test and calibration
features and a self-contained supply.

1.2.1 FunctIonal descriDtlon . The Transmitter (~oup, 
. -

OT-117/FRN-41, figure i-i , operates in the frequency ranae of
108-118 MHz with channels spaced every 50 kHz. The cnurs~information is omnidirectional and provides the aircraft a
bearing to or from the TVOR facility relative to maanetic nOrth .
A functional system block diagram i5 shown i~ figure 1-2. The RF
power monitor , figure 1-3, is a pane l~mounted uni t  located at the

• top of Equipment Rack , r~T-~011, and contains three powersensors. The purpose of this unit is to measure both ~~hp for”,a’d
and reflected power of the :arrler and side!~ nds going to the
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Figure 1—3. RF Power Monitor.
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S antenna. Control-Indicator , C-10527/FRN-41 (local control),
figure 1-4, provides the interface and contro ’~ for complete
local and remote control of all TVOR system functions. All power
for the various units of the TVOR system is applied through
Control-Indicator , C-10527. Al so, alarm information , transfer

S and shutdown action is evaluated and controlled by this unit.
Transmitter , T-1394/FRN-41 (carrier transmitter), figure 1-5,
generates the carrier signal for the composite TVOR signal while
Transmitter, T—1395/FRN-41 (sideband transmitter), figure 1-6,
replaces the conventional mechanical goniometer and generates two
suppressed carrier double sideband signals. The system ’s four
most critical parameters : the 9960 Hz reference, 30 Hz var iable
signals , and the bearing and identification signals are monitored
by Monitor , Phase Modulation , ID-2179/FRN-41. When a malfunction
occurs, the ID-2179 initiates an alarm signal. However, when all
system parameters are within tolerance, this is indicated by the
illumination of a green light. Detector, DT-603/FRN-41, figure
1-7, continuously monitors the radiated signal. A sample of the
s igna l , at a predetermi ned radial , is fed back to Monitor ,
ID-2179, where the reference signal , variable signal , modulat ion
levels, bearing accuracy, and identification parameters are
evaluated . Antenna , AS-3323/FRN—41, figure 1-8, is a stationary
cylindrical slot antenna that radiates two figure-eight patterns
at right angles to each other. The two patterns are fed with
sidebands that are modulated and this results in a rotation
figure-eight pattern that generates the rotating TVOR pattern .
Control-Indicator , C—10526/FRN-41, figure 1—9, provides the
interfacing and controls for remote operation of all the TVOP.
system functions. Control-Indicator , C-10526 , permits the TVOR
facility to he unmanned and remotely controlled via telephone
lines using a 2-digit code to activate the command functions.

1.3 TECHNICAI DESCRIPTrON. The input power requirements for 
S

Transmitter Group, OT-117/FRN-41, is 210-260 Vrms, 47-63 Hz. The
assembly has a normal power consumpt ion of 600 watts: however , S

operational requirements may cause this power consumption to
reach a maximum of 1200 watts. The system operates in the
frequency range of 108—118 MHz with a frequency stability of
0.002 percent and effective radiated power of 50 watts. The
system azimuth and ground check azimuth accuracy are +2.0 and
+0.75 degrees respectively. The AN/FRN-41 TVOR is an amplitude
modulated system that has a maximum modulation distortion rate of
1 percent. Carrier harmonic suppression is -60 dB and subcarrier
harmonic suppression ranges from -30 dB for the second harmonic
to -60 dB for the fourth harmonic. The maximum sideband power is
5 watts (adjustable) and Antenna , AS-3323, can be continuously
tuned to any TVOR channel from 108-118 MHz. The antenna voltage
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standing wave ratio ( VSWR ) for the carrier or either sideband is
I 

- less than 1.1 and the antenna can handle carrier powers up to 200
watts. For additional in-depth technical information refer to
chapters 1 and 4 of Document No. CM1O6.

I
1.4 SUPPLEMENTARY EQUIPMENT. The preponderance of the TVOR
systems presently scheduled for installation are programed to
rece i ve an automatic terminal information system (ATIS) to tape
record MF/AHP control tower radio transmissions and repetitively
rebroadcast the messages. The equipment being provided is
Recorder-Reproducer Set, Type TRC-89-4, figure 1-10, manufactured
by the Stancil-Hoffman Corporation. Sufficient detail is
provided in this document for the installation of the TRC-89-4.
Performance testing details for this equipment are found in the
commercial service manual for the TRC-89-4, chapter 5.

1.4.1 The TRC-89-4 provides for recording and playback of an
audio message information channel on 1/4-inch wide magnetic

S tape. Examples of routine informat ion provided pilots using this
equipment include weather conditions , runway conditions , and
time. The TRC-89-4 has a remote control capability with
prov isions fØ~ 5 output monitoring at both the local and remote
control stations.

1.4.2 The TRC-89-4 is comprised of five main assemblies :
Recorder/Reproducer Assembly, Model TRC-89; Remote Control
Assembly, Model CU-89; microphone assembly; cassette assembly;
and power cab le assembly. The input power for the ATI S is
115/230 Vac +5 V. 50/60 Hz with a normal power consumption of 40
watts (max) for 60 Hz operation , and a power consumption of 60
watts (max ) for 50 Hz operati on.

1.5 LIST OF APPLICABLE DOCUMENTS.

a. Government documents.

(1) Manu als.

CCTM 105-50-21 -- Telecommunications Engineering-Insta llation
Practices, Insta ll ati on Genera l .

(2) Regulations. S

CCR 702-1-2 -- IJSACC Quality Assurance Program for
S Engineering, Installation , and Acceptance

of Commun ications Electronics Equipment
and Systems . S
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Figure 1—10. Recorder-Reproducer, TRC-89—4.
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S CCCR 702-1 -- USACEEIA Quality Assurance and Testing
Program.

CCCR 702-2 -- Preparation of Documentation for Test and
Evaluation of Comunications-Electronics
Materiel.

CCCR 702-3 -- Role of the Test Director

CCCR 702-4 -- Quality Assurance During On-Site Installation.

CCCR 702-7 -- Product Assurance Quality Assurance Corrective
Ac tions

CCP 700-20 -- List of Nonadopted Commercial Items of Equipment.

USACEI Bn Pamphlet 105-3 -- The Communications-Electronics
Installation Planning and

S Implementation Guide.

SB700-20 -- Army adopted/other items selected for
authorization/list of reportable items

(3) Technical Bulletins.

TB 95-1 -- US Army Air Traffic Control and NAVAID
Facility Standards.

(4) Directives.

DCAC 370-160-2 -- Installations and Construction-Management
Responsibility for Site Surveys.

DCAC 370-160-3 -- Installations and Construction , Site
Survey Data Book for Communications
Facilities.

CCC-TED-75-TP-200 -— Quality Assurance Evaluation and Tech-
nical Acceptance Test of World-Wide Army
A irfields/Heliports Communications and
Nav igational Aids (Revision 2) Test Plan .

(5) Air Force Technical Manual (Air Force Communications
Service (E—1 Standard), Standard Installation Practices).

TO 31-10-2 through 31-10-29
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b. Non-Government documents.

Document No. CM1O6 -- Technical Manual for VOR Nav igational
System Part No. 136060-100.

Document No. Cf~O16-1 -- Supplementary Technical Manual for VOR
Navigational System Part No. 136060-100.

(Copies may be obtained from E-Systems Inc., Montek Division ,
2268 South 3270 West, Salt Lake City, Utah 84119)

Service Manual-- Service Manual and Circuit Diagrams with
Illustrated Part Breakdown Recorder-
Reproducer Part No. 10-003-4, Type TRC-89-4.

(Copies can be obtained from The Stanch -Hoffman Corporation, 921
North High land Ave., Hollywood , CA 90038)

Two copies of each non-Government document or manual listed in
this section are provided with Recorder-Reproducer, TRC-89-4 and
Transmitting Set, Radio , AN/FRN-41. A government technical
manual , TM 11-5825-266-14, Radio Transmitting Set (AN/FRN-41 ) is
being prepared and will replace the ANIFRN-41 commercial document
when available. Additionally, al l A ir Force technical orders are
available through normal publication procurement channels.

1.6 COMMENTS ON PUBLICATION.

1.6.1 Users of this publication are invited to submit
recommendations for improvement. Comments should be keyed to
the drawing , page, paragraph , and line of the text where change
is recommended. A mailing card for convenience is bound with
this SEIP. C- nmlents should be sent directly to the Comander,
Headquarters , US Army Communications-Electronics Engineering
Installation Agency, (HQ , USACEEIA ) , ATTN: CCC-CED-SEP, Fort
Huachuca , Arizona 85613.

1.6.2 Requests for USACEEIA regulations and forms should be
addressed to the Commander, HQ, USACEEIA , ATTN: CCC-SPT-RM, Fort
Huachuca , Arizona 85613.
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SECTION 2. SITE SURVEY DATA AND CHECKLIST

2.1 GENERAL. This section provides the information to
accomplish the preliminary engineering, equipment layout, and
site surveys associated with the installation 0f the ANIFRN-41
TVOR system.

2.1.1 Site selection for the AN/FRN-41 is a compromise between
i deal conditions and practical necessity. Under ideal
conditions, the installation would be located on flat terrain and
devoid of metallic fences, overhead power and telephone lines ,
heavily wooded areas, hangars , and other obstructions for several
thousand feet from the facility. Since Ideal sites are seldom
found in areas where operational conditions require these
facilities to be installed , a practical criteria is needed.

2.2 SITING CRITERIA. The following requirements are the siting S

criterIa for the installation of the AN/FRN-41 and pertinent to
:~. 

obtaining optimum technical performance of the equipments.
Unless otherwise specified, measurements are made from the center
of Shelter, S-597/FRN-41.

2.2.1 The land should be flat to 3000 feet in all directions.

2.2.2 There should be no rise to the ground the first 200 feet;
beyond this , no downgrade in excess of 4 percent to 1000 feet.

2.2.3 The contour of the terrain should be as even as possible
around the facility. Undulations in the first 1000 feet should
not exceed the average grade by more than 1 percent of the
distance between the center of the shelter and such undulations .

2.2.4 There should be no object within the first 3000 feet;
however , the maximum height of any object within 3000 feet must
be below the horizontal plane of the shelter roof. Compromises
within these limitations are as follows:

2.2.4.1 No structure elevated more than 5 feet within 750 feet.

2.2.4.2 No structure to extend above a 20 vertical angle
measured at ground level at the center of the shelter.

2.2.4.3 No aerial conductors within 750 feet of the shelter.
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2.2.4.4 Between 750 and 1200 feet, no aerial conductors unless
they continue on a straight line from the shelter on one radial
and undulate no more than necessary.

2.2.4.5 Beyond 2000 feet, no aer ial conductors shou ld extend
above a 1.50 vertical angle, or extend more than 0.50 above
the horizontal plane of the shelter roof unless they continue on
a line within +5° of one radial.

2.2.5 No wire fences within 500 feet. Beyond 500 feet, no wire
fences extending more than 0.50 above the horizontal plane of
the shelter roof unless they continue along one radial .

2.2.6 No groves of trees within 1000 feet of the shelter.

2.2.6.1 Between 1000 and 2000 feet, no groves to extend above a
20 vertical angle measured at ground level at the shelter. S

2.2.6.2 An occasional tree not exceeding 35 feet in height may
be tolerated beyond 750 feet. 

S

2.2.7 At the AAF/AHP, buildings should be located on a radial
that is parallel to their long side.

2.2.7.1 Shelter, S-597/FRN-41, should be located away from areas
where aircraft stand and park.

2.2.7.2 The shelter should not be located closer than 400 feet
to the center line of a runway or 200 feet to the center line oftax iways .
2.3 SiTE SURVEY CRITERIA. When selecting a site, the first step
Is to malce a preliminary field survey or site survey as required
by- DCAC 370-160-2 and DCAC 370-160-3. The survey should include
an actual field inspection of the entire prospective site area
noting general topographic featu’es, accessibility, availability
of power, and obstructions which cannot be removed. The S

following information must be obtained during the survey:

2.3.1 Coordinates and other adequate identifying means which
furnish the geographical location of the site. S

2.3.2 Data for preparation of a site drawing shal l Include the
following three sketches and a horizon profile polar plot:

j 
_ _ _ _  

2-2 

_ _ _ _
-
; - —-~~~ ~~

-. •r - 
- 

- - . 
- -

S

~ 

5
5

5 5 5k



S S S S 5

(

p

16 February 1979 SEIP 012

2.3 2.A A location sketch to show the location of the site with
respect to any AAF/AHP, air base, or town in the vicinity as well
as adjacent roads, power and telephone lines.

2.3.2.2 A plot layout sketch to show the natural features and
other Important details of the site such as plot dimensions,
trees, fences, drainage ditches, existing buildings, utility
lines, and other obstructions within 2000 feet Of the proposed
location of the TVOR shelter and antenna. This sketch should
also show the proposed location of the access road and power line
terminal pole together with the routing of the underground and
overhead lines running from th~ terminal pole.

2.3.2.3 A topographic sketch of the area out a minimum of 1000
feet from the TVOR shelter and antenna which shows contours at
1— foot levels. -

2.3.2.4 The horizon profile polar plot to show how mountains and
hil ls affect coverage at the minimum approach altitudes and out
to the service volume of the facility.

2.3.3 Direction of prevailing wind. 
S

2.3.4 Climatic conditions. 
-

2.3.5 Avai lability of telephone communications.

2.3.6 AvailabilIty of electrical power.

2.3.7 AvailabilIty of civil fire and police protection if the
facility is not located on a military installation.

2.3.8 ProtectIon required against vandalism.

2.4 SITE SURVEY CHECKLIST. Prior to conducting the site survey,
a checklist wil l be prepared by the project engineer. - The site
survey checklist establishes guidelines for the survey team to
ensure all pertinent technical data Is identified , assemb led, and
properly documented. The survey team must also have a comp lete
set of drawings to assist them in the conduct of the survey.
Figures 2-1 and 2-2 are sample presite survey and site survey
check lists , respectively, for the installation of a TVOR system.
The site survey checklist, when completed, will aid in preparing
the official survey report. The survey report -Is required as an
-Inclosure to the site concurrence letter (Sd ) forwarded to the
responsible agencies for approval.
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PRESITE SURVEY CHECKLIST
FOR

INSTALLATION OF TERMINAL VHF OMNIDIRECTiONAL RANGE (TVOR)
FACILITIES

1. General. This presite survey is being conducted to determine
the most suitable location for a TVOR facility. Worksheets
provided by the site survey team contain supplementary data for
the installation of this facility.

2. Facility layout. Provide proposed facility layout with
specifications and equipment characteristics.

3. SIte data.

a. Site name or identification : _______________________

b. Site location: Latitude : _\~~~~~ng1tude:

c. Azimuth of control tower from true north: 
____________

d. Distance to control e : 
______ 

nautical miles .

e. Anticipated frequency: 
_________________ 

MHZ.

f. Type of emissi ol): _______________

g. Proposed trans tt. power: 
____________  

watts.

h. The horizon profile polar plot i-s shown on sheet
number drawing -

1. Obstruc points and other critical points requi~inq
detai led investigation. 

S

j. racy to which elevations and locations must be
deter d.

k. Other Information: ___________________________

S 
Figure 24. S~~ le Presite Survey Checklist (sheet 1 of 6).
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4. Surv~~jng.

a. Baseline azimuth: 
______________ 

order rpouirer4.
(1st , 2d, 3dr

t-~. Lc~nqth ‘f ~‘a s.~ line : _____________ 

ori4er ~~q I4irpd .
(1~t, 2d , 3d) Ii.

(3d orrier accuracy for ~ and h unlecs otherwisc’ sp~cifi~d~1 .

c. Site markc~r olovation accuracy require’4 is: + _ft.

d. Amount of topographic data requir~~~~~~ rurvev
team: 

_____

e. Contovr interva l required~~~~~ ft min~miim.

f. Other: ______________________________ -____________

5. Isolat i on. S

a. Other transn’itt sta inns: 
- __________________________

b. Radio recr-~iver stations :

c. Arnmuniti storage area: 
_____________________

d. POL stor a e~:

e. Airfi elds and glide oaths:

(1) For general commun 1cation trarsmittino :

aeronautical transrnittion at air field : _________ —.
f. Mai n highways :

g. High-tension power lines (overhead): — —

Figure 2-1. Sample Presite Survey Cherkli~t (sheet 2 nf 6).
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(1) Transmitter station feeders: 
5

(2) Transm ission lines and large transformerstations: 
____________

h. Railroads:

i. Shipping lanes: 
_____________

6. Real estate. A minimum area of acr s having anapproximate width of feet an an a x4 ate lengthof 
________ feet wil iThiTequired to acconino the proposedfacility. Define requirements by drawings, etc., as appropriate.

7. Equipment environmental condi-tj S.

a. Allowable operating temperature: Maximum : 0Minimum: 0 F.

b. Allowable operating hQ~y: Maximum: ______ percent.
MinImum : ________ percent.

c. RF shielding r u nts: Frequency: 
_____________

Attenuation: 
________ B.

8. Building s .

a. Elect n-I uipment building:

(I) Length: 
_____ feet x width: 

________ 
ft.

(2 Ceiling height: 
_________ feet above fin-’shed floor. S

( L e floor load: 
___________ psf.

(4) ShIelding requ1rements~

(5) AcoustIc requirements:_____________________________

S 

FIgure 2—1. Sample Presite Survey Checklist (sheet 3 of 6).
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(6) Heating requirement: 
_____________ 

Btu/hr.

(7) Air-conditioning: 
_____________ 

Btu/hr.

(8) VentIlating: 
_________________ 

cfm.

(9) See sketch -___________ for equipment layout.

b. Power building.

(1) Length: 
______ 

feet x width: 
_________ 

feet.

(2) Ceiling height: 
_______ 

feet a~~~9nished floor.

(3) Live floor load: 
_____________ 

psf.

(4) Shielding requirements: ________________________________

(5) Acoustic requireinen~~~~

-
S (6) Heating requir : 

________ _______ 
Btu/hr.

(7) Ventilating: cfm.

(8) Physical separation of 
________ 

feet required from

other buildings .

- (9) See sketc 
________________ 

for equipment layout. S

9. Power.

a. Thc~~~~cipated power requirements are as follows:
(1) Total technical load: 

— 
kW.

(2) Total nontechnical load: 
_________ 

kW.

(3) Total power requirements: 
_________ 

kW at 
______ 

Hz,

_____ 
phase, 

_____ 
volts at a power factor of 

— 
percent.

Figure 2-1. Sample Presite Survey Checklist (sheet 4 of 6).
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b. Allowable voltage and frequency deviations from rated

values:

(1) Voltage: + 
________ 

volts or + 
______ 

percent.

(2) Frequency: + Hz or + percent. 
S

c. Standby power requirements: 
________ 

Kw at 
_____ 

Hz,

~~~_phase, volts at a power factor of 
_____ 

percent.

d. No-break power re~uirements~~~~

,,

e. Local power company sQn~~ct,~

10. Physical security.~~~~t special requirements: ____________

~~~~~pport~~~~~~~~~~~~
a. Personnel.

(1) Ts~~~~ èrsor,nel required for operation: 
__________

(2) Number for each shift: 
______ _________ ________ç

~ 
(1st) (2d) (3d)

S umber of personnel required for construction and

installation : 
________________________________________________

(4) Approximate length of time required for construction

and installation :___________________________

S 

Figure 2—1. S~nple Presite Survey Checklist (sheet 5 of 6)
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S-
I

b. Storage.

(1) Inside storage (heated, secured):

(a) Binned (sq ft): __________________________

(b) Bulk (sq ft): 
______________________________

(2) Outside storage:

(a) Closed (sq ft): ___________________________

(b) Open (sq ft): ________________________

(3) P01 storage:

~~~~~~ ~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

c. Vehicles .

(1) Type and number ofE~~~~
les required for

installation : 
-

- (2) Special cran~~~~~ o1sts required (specify): 
—

12. Other pertinent data.

__ . (p 
-- _ _

Figure 2-1. Sample Presite Survey Checklist (sheet 6 of 6).
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SITE SUPVEY CHECKL IST
FOR

INSTALLATION OF TERMINAL VHF OMNIDIRECTIONAL RANGE
(TVOR ) FACILITIES

1. General.

a. Date: 
—

b. Site location: ______________

Installat ion

~Tty 
‘S~~Sf~pte ~~~~~~~~~~~~~~~~~~~~~~~~~ üWf~~~~~

c. Project number: ________

d. Project engineer7i 7~~iiI.,

~~~~~‘tvatlon 
Office symbol

Instal lation

ALJ1
~
OVON Con~nerc ial T~I No.

e. Classification: 
— 

.

S 

f. Bri(,~

5

k. description : _

0 \

- S t
Figure 2—2. Sample Site Survey Checklist (sheet 1 of 15).
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q. Pe~sonnel contacted or present durinq surve”:

Name/Grade Title Organization Phone No.

( 1) S_ _ __~~
_ _

~~___ _S_5__S .S —5— --—-- —-—5 _ _ _ _ _ _

‘‘5,

111111 J T I~~.
2. Equipment to be installed :

a. Contactor furnished and ~~~~~~~~

S b. Covernment furnished a : stalled .

c. ~.overnment furnishe
A , co actor lnst~llod.

d. Equipment physic cription chart.

Overall r’ir’ension~ (in) J - 

wt

Qty ~omenc~~~~ Height tlidth ( Depth (lbs)

p . ~~,r~~ent characteristic chart.

Operating Conditions Input Po~pr

lpnwpr
Nomenclature Temperature Relative Hu&dity Voltage Frequency~ronsumptiOn

Figure 2-2. Sample Site Survey Checklist (sheet 2 of 15).
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S 
- 3. Profiles.

a. Location : _________________________________________

b. Site marker coordinates:

(1) Latitude: degrees minutes seconds.

(2) Lon gitude: degrees 
— 

minut s_ seconds.

c. Date : 
___________ 

Temperature: sibility: 
______

d. Recorder: 
______________ 

Instrument man : -

e. Elevation of ground at inqr~~iit: —______________

-f . Height of instrument ove ground : 
______

g. The true north used determine azimuths ~or the horizonprofile data sheet was obtained sing reference line estab l-shed
as follows :

(1) Corrected co a north on _______________________
(date)

by 
_____________________ 

using compass reading of 
_________ 

and

var iation of east
egrees , minutes , west.

(2) By 
______________ 

us ing 
_________________ 

order
(s veying f frm) (ist, 2d, 3d)

trigonometric ints on _______________________ . -(date )
(3) By ______________________ using celestial obser-

vations on _______________________

Figure 2-2. Sample Site Survey Checklist (sheet 3 of 15).
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4. Photographs.

a. Title: _______________________________________________

(1) Source: ___________________ _____

(2) Date: _____________________________________________

— 

(3) Shows: _______ —

b. Title: -

(1) Source: 
_____ 

___ 5_____
~

(2) Date: _____________________________________________

(3) Shows~~~~~~~ _ _ ~~~~~~_ 
——-—5-———

~~~~ 
Title:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :

(1) Sou rce: ——
(2) Dat _______________________________________________

(3) Shows: _____

d. Title: 
___________ ________ _____

(1)- Source: _________________________________________

(2) Date : 
____  _____

(3) Shows : -

(Md additional sheets ffThecessary.)

Figure 2-2. Sample Site Survey Checklist (sheet 4 of 15).
2-13
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5. Topography. S

a. t~ake comp lete topographic map of site with the contour
i nterval of 

_______ 
feet.

b. Give narrative description of topography and th~ degree
of natural slope.

c. Are there any natural or manmad o ects which w i ll lie
in the radiat ion field? If so, provide at on and estimated
size.

6. Ground resistance.

a. What is the measured groun
’ ”
~~ 1~tance? _______ 

ohms

b. Where was it obtained~~~
,
~

7. So i l character istics -

a. Indicate type o eo gical formation: 
_____________

b. Indicate type of soil (sand , clay, loam, rock , etc.):

c. Is soil u!~~~~

’
over site? If variations exist, make

sketch showing location of different types of soil.

d~~~~~ cat depth of water table below grade: ________
. 

S

e. Are there seasonal variations in the water table? —

f. Does the water table vary over the area? ___________
. 

S

If so , make sketch. -

FIgure 2-2. Sample Site Survey Checklist (sheet 5 of 15).
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8. Isolation .
S a. From radio receiving stations or radio astronomy

installations , mark on area map:

(1) Type and cize: __________________________________

(2) Distance and direction : __________________________

(3) Are their antennas beaned? 
—_________ _______

(4) Do any of the beams cover thIs site? 
—

b. From airfields , mar k a ea map :
(1) Type and size: __________________________________

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(3) Type of aircraft operating from: 

__________________

-

(4) Is this site within the airfield’ s:
(a) ~~4~)7ath? . 

S

(b) Holding pattern? 
—_____________ ~~~~~~~~~~~~~~~~~~~~~~~~ S

(c ) A irway? _______________________________________. 
S

c. From populated areas, mark on area map:
— (1) Extent and population: ___________________________

(2) Distance and direction : __________________________

Figure 2-2. Sample Site Survey Checklist (sheet 6 of 15).
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( 3) Do TV and broadcas ts cover area ?

9. Interconnecting comunicattons.

a. Distance from associated comunicatior’s station :

b. Will right-oc-way be necessary for landline cables ?

c. Are leased lines available? 
___________________

d. Is telephone service avai lab~~~~~~~L.__ ._._ _____.

10. Radio interference.

a. Radio or radar transmitt~r~~,,
(1) Dis tance : 

- 
miles .

(2-) Direction ~~~~~~~~~~~~~~ degrees.

(3) Frequency: 
__________________ 

(kHz, MHZ, or G~-~z).

(4) Type of emis bol): 
____ ____

(5) Power: - 
__________________________ 

kI’.

(6) Antenna rn. (Attach radiation pattern where
applicable.) - -

b. Radio receiving stations.

(1) ~~~~~~~ — 
miles .

(2) Direction (azimuth): 
_____________ 

degrees.

(3) ReceIving frequencies: 
—— 

(kHz , MHz, or GHz).
(Attach sheets if required.)

(4) Receiver sensitivity or type and model: 
________

(5) Type of station or operating organization: 
_______

.

Figure 2-2. Sample Site Survey Checklist (sheet 7 of 15).
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c. Distance from power lines , railroads , or highways:

d. Distance from high-tension power lines : 
—

(1) Number, type cf wire, and vol tage: 
______________

(2) Height of wire from ground: 
__________ ____

(3) Type, height, and spacing Of towers: 
—

e. Distance from ordnance areas: 
_____________________

f. Distance to airways : 
~~~~~~~~~

.. ________

a. Existence of airway traffic patterns in antenna

quadrant : 
—- —

h. Average number flights per day: 
— 

.

i. Type of airc ft:

(1) Preponderantly jet: ____________________________

(2) Prepon er y propeller : ___________________

(3) Co~nercia irline : _____________________________

(4) p vate light plane : 
__________ ____—

. 
- 

S

j. Antici ted industrial noise level : 
______________

.

high : 
-— — 

low: 
— _ _ _. 

4 - 

-

k. Other: ________________________________________. 
S

(1) Distance: 
_________ _________ ________

.

(2) Direction : _____________________________________

(3) Frequency: -______________________________________

(4) Power : ________________________________________

Figure 2-2. Sample Site Survey Checklist (sheet 8 of 15).
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11. Towers (existing ).

a. General in-formation .

-- 

For location see
Number Type Use Height drawing No.

- 

Q

b. Do any of the isting towers app~ar to be at~1e to
support supplementary eq pment for the system being
investigated? 

_______________no)

c. Name and ress of tower and foundation design agency:

d. List of tower foundation design drawings obtained :

e. List of tower design drawings obtained : 
____________

Figure 2-2. Sample Site Survey Checklist (sheet 9 of 15).
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f. List of tower fabrication drawings obtained:

q. If the drawings requested in paragraphs 9d, e, or f
cannot be obtained during the site survey, where can drawings heobtained? 

__________________________________________________

12. Build ings (existing ).

a. Indicate probable use: ____________________________

b; Available area: ~~ ft. length: _ft x width:

c. Ceiling height: ft above finished floor.

d. Allowab le fi oa : 
_____ 

psf.

Source of information :

e. Ex ls~~~~~~ielding: ________________________________

f. EG~t~~ acoustic treatment:~ _____________________

g. Available heating capacity: 
_______ 

Btu/hr.

h. Avai lable air-conditioning capacity: -____ Btu/hr.

Figure 2-2. Sample Site Survey Checklist (sheet 10 of 15).
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i. Av;’i 1 ,~lr~ w’rtj l~ t ir~r, c.~prc 4tv : - —  — 
c-fr~.

~~~. List o~ ~~ç~~~ h 1 i j  ~t “r~winqs oht~~4npd :

( 1 )  Title :

D r - ~ n~’ r,ijmb~r: 
______ _______

(~ ) T ’p ~~:
( Sit ~~~~~, ~rchitc~ct,iral , ~~-t’ètu~~l ,
rpPc’i~nic~1 , eloctri cal , ‘~qii iprn~nt~

(b’  Dosiqn 
________ _____

C c )  Sourcp :

(2) Tit’e: 
_______ _____

Dr~wina number : Icsu~:

(a) Tvoe: 
________ ____(site , ar~h1~~~~ra1 , structural ,

m echan ical , electrical . equiprnen’

~~~~ _____

(3) TitlE : 
- —- Pate : 

1. Dra~’i nq rumnher: 
________________________________ 

Isc i’r’ : ——_________

‘:a) Type: 
- - - - - --  -~~~~~

(lite , ~ chiteEtural , str’,ctu e1 ,

(~~~~
Pchanical~ electrical . equipIT’ert~

(b ) D~si qn aoency : ____________ _______________

-
. (c) Source :

(4) Title : 
__________-__________ flat”: 

_____

Figure 2-2. Sample Sito Survey Checklist ‘ “eet 11 ef 15’.
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Or~winq n umher : Isssu’:

1 a) Type: 
_____ 

_______________________.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~mechanical , plrctric~l , equ ipment)

(IS.) L:csit-rn aqcr~cy:

(c ’ Source: 
________________ ___________

Power hu i ld in q (exi sting).

~.A v ~i1a~-l~ area: so ~t , i1O~~1. f’~ x w i ’” i:

b. Cej lj n r ~ he inht: fi~~ hn~~~~j nj s~’ec! f loor . 
-

c. Allo~-,ahlc’ floor ~~~~~~~ psf.

Source of infer~pat-ier : __________________________ 

~~~ Exist ira treatm”n 4:

f. Ava ’ ab heatj r~n rapac~tv : i~t t i/h r .

a. Ava ila~l. ventii .~t r’n capacity : cfm .

S h. Exi stina power bu, ild jnq : Lis4~ ~f ac—~’u 4lt r~rpt-~
4 rrnc 

-

obtainrd.

Figure 2-a. Sample Site Su,rv”v Ch”c”~ç~ (c l’ eet 12 ~f 
iç~
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(1) Title : fla’-e:

Drawi no nuimher : 
-~~~~~~_________ _____ 

Tssu~:

(a~ Type :
1sit~, are’-’i tectii~-al , str,,c~u~~l ,
rn~c’1~nica1 . electrical , equJipr~nnt)

(b) Design ?aency : _______ _____-—_____

(c) Source:

(2) Title: 
_____ ‘t”:

Dra~-~ina r’urnher:

(a) Type: 
____________ __________

~sit~, architectur&~, structit’-al,
mechanic al , Plectri~~ jquiiflreri.)

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
(3) Ti t le: Pate :

Drawing number: 1ssu~:

(a) Type: ____—-  ~~~~~~~SS S SS~~S (si te, architectural, struct’j ral,

~~~~nic ?l , electrical , equ pme~t)

S 

(b) D°siqn 
_____ _____

(c) So Ce:

(a ) Ti : 
_______ _______

S 

D~-auing number : Issue: 

( a )  Type : ______________ -______________ __________

(site , prchifpct,i~-al, structural.
mec~~nical , electric~l . equuipmer~

(t’) Design aqency: . _ • • ._ _.

(c) Source : 
_____________________ ___________

Figure 2-2. Sample Site Survey C~’eckl~st (sheet 13 of iE~.
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14. Expandable building .

a. On base (give location): ________________________

b. Off base (give location): ______________________

c. Sketch or marked drawing showing proposed method of

expans ion: 
_____ _____ ____

15. Physical security.

a. If adequate, describe : 
_______

b. If inadequate , list stQ~,
ecessary to make adequate

(i.e., fence, lights, alarms , guards, etc.): 
- _____

16. 
~~~~~~~~~~~~~~~~~ 

-. -. 55

b. Owner: 
___________ _____

- 

c. Type ~~~~~~~~~~

d. Identificat ion: 
_____ ___________

e. Shown in drawing number: _________________________

FIgure 2-2. Sample Site Survey Checklist (sheet 14 of 15). 
- S

f 

_ _ _ _ _ _ _ _ _ _  - -  - 
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17. Pro.lectiofl ‘~r_Obst t?CtierS.

-------~~~~~~~~~~~~~~~~~~
-

18. Remarks ____

IIi~~ ITIIT . I_
~

TIITITi1T~~~TIII-_ TI

FI gure 2-2. Sample Site Survey checklist (~he”t 15 ~f 15).

I 

L~~~~~~ DDQ~~~~~~~ 2-24 

—

4 ~.. — —
•~ .-. S~~

S JS_~~
S-_— ~~~~~~~~~

, ,-. .5 - 5-

S 

S



- - — 
S 5 —5- - —5------

THI S PAGE IS BEST QUALITY P ACtIC~*~~~Ii~~

Z~~M 1~$~I.Sk1~ TO
16 February 1979 SETP 012

~~ 
EOUIP~Er-:T r~ARArTENsTJrs. T~w p ti~isica~ arr ~lectric?1c~~r~cterist~c~ of the A~YFP~!-4l TVOP ~~‘sterl ~~nS r’

~~cerder/Reproducp~- Set, TRrS -8~
1-~ , ~re licte~ in tahie 2~1 . This

t&’l~ provides the proleCt “nqin~~r acs ic~f~ncp in ~ete.-m~njrn Ss~?e, pcwer . anr! h~~ * ~ issip~ tinr requirpmentc fey’ thr- TV(Wf~ci 1 it’i .
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SECTION 3. INSTALLATION SPECIFICATIONS AND INSTRUCTIONS

3.1 GENERAL. The installat ion specifications and instructions
outlined in this section provide guidance for the engineering
and installation of a TVOR facility emplovina Transmitting Set,
Radio , AN/FRN-41 (V).

3.1.1 Applicable documents. Documents listed in 1.5 form a
part of this installation package. Unless otherwise indicated ,
the issue in effect on the date of publication of this ‘-1ocument
shall apply. When the requirements of these documents conflict ,
the SEIP shall govern. Further , all drawings referred to in
this SEIP are available in Section 4.

3.2 INSTALLATION INSTRUCTIONS. The procedures requ ired to
install the TVOR facility will be accomplished in a definite
order. This will ensure that all woLrk is completed as
represented on the installation drawings ensuring all
specifications are adhered to. Minor changes to the installa-
tion sequence may be made in consideration of manpower , time,
equipment, material and safety. The following steps are
reconinended:

3.2.1 Preinstallation steps. Prior to ~ta~tfno installation ,
the following must he accomplished:

3.2.1.1 Coordinate installation tasks with the operating
agencies and/or other cognizant organizations. This wjll
include clea rance to proceed, logistics, review of support
requirements, and request of any other support necessary for the
completion of tasks.

3.2.1.2 Verify that all support requirements are complete or
will be complet€d in time to prevent del ays.

3.2.1.3 Brief team members on particu lar hazards that may 5e
encountered. Emphasize safety hy revie~:ing safety procedures S

and practices.

3.2.1.4 Inventory the BOf~ to ensure all items are on ~iand.Missing items or shortages must be noted prior to the arrival of
the team onsite.

3—1 -
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3.2.1.5 Arrange for the transportation of personnel an~equipment ; determi ne the methods for control anr$ ctor?ge of Rfl~items , tools, and othe’— required equipment.

3.2.1.6 Peview all specifications and r’ra~.Iings to ens’ire no
additional engineering assistance is required prior to th e start
of installation .

3.2.1.7 Coordinate all outages that ma’i he requir ed f~r th~
installat ion and/or cutover of this facility.

3.2.2 Site preparation. Prior to the erection of Shelter ,
S-597/FRN-41 and the installation of T—ansmittinq Set, Radio
AN/FRN-41 (V) and supplementary equipment , the site mu st he
prepared as follows :

3.2.2.1 Establishing site bearing and trenches. P.afer to
drawing STO-AF-0125, sheet 3. Drive the ground rod , as a
reference stake for positioning the transit , at the center 0f
the selected shelter site leaving approximately 16 inches of the
rod above ground.

3.2.2.2 Center the transit over the reference sta~
p, site in

the direction of the power source, and place a reference stake
for the termi nal pole 750 feet from the center of the shelter . S

NOTE: Unless otherwise specified , ALL measurements are taken
from the center of the selected shelter site . 

S

3.2.2.3 Place a second reference stake Th feet beyond the
terminal pole reference stake, and a third reference stake alona
this radial 12 feet from the transit.

3.2.2.4 The three reference. st&<es plotted locate the radial
that the power line trench will follow .

3.2.2.5 With the transit properly centered , site on man’oti c
north and locate reference stakes out 55- and 100-feet
respectively. ~!~xt, repeat this orocedure olacina twoadditional reference stakes on a radial 45 degrees

5 

counterclockwise (CCW) from mannetic north.

3.2~2.6 The four reference stakes just located w il1 be used for
the orientation of the shelter , radome, and antenna system.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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3.2.2.7 When Control-Indicator , C-10526/FRN-41 (remote control
unit) is not located in the same direction as the power source,
establish a radial to the remote site location using the
procedures outlined for locating the power line trench radial.
This establishes the radial for the remote control lines trench.

3.2.2.8 The trench from the terminal pole need be no deeper
than 24 inches to avoid interference with the TVOR signal.
Further, if power zind control lines are on the same radial, the
power line is placed at the bottom of the trench, the trench is
filled with 12 inches of dirt , the control lines are placed in
the trench and the remainder o the trench (12 inches) is filled
with dirt. This procedure wil l prevent mutual coupling.

3.2.3 Shelter foundation construction. Refer to drawing
STD-AF-0125, sheet 3. Using the reference stake at the center
of the site, lay out a circle having a radius of 10 feet, 10
i nches. With the circumference of circle as the center lin e ,

5 dig a circular trench 1 foot wide to a minimum depth of 24
inches. This trench must be deep enough to place the bottom of
the concrete footinas below the frost line.

3.2.3.1 Refer to figure 3-1 . Prepare a depression for the
centering r ing by digging nut a circular area around the
reference stake 36 inches in diameter, with a minimum .depth of
I.E inches. Bevel the edges of the depression .

3.2.3.2 Ready a depression for the facility sidewalk by marking
a circle with a 14-foot radius on the ground and removing 4
inches of soil between this circle and the footing trench.

3.2.3.3 Usi ng the radial established for the power and control
line trench , dig a trench outward to acconinodate the required
conduit(s). Ensure the trench slopes downward toward the
outside ard terminat~s several feet from the sidewalk depression. S

3.2.3.4 Prior to pouring the concrete footing, block off that
portion(s) of the footing trench through which the power and
control line conduit(s) will pass.

3.2.3.5 Concrete shall be structural grade with a minimum
compression strength after 28 days of curing. Recommended
richness of mixt u re 

~y volume is one part cement to t~-’o partsfine aggregate to three parts coarso agqregat~. Refer to
TO 31-10-5 for methods and other Information to ensure

• standardization of installations, and as a reference for
verification and QA procedures.
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SIDEWALK

FOOTING
EL

BEVEL

TYPICAL cONDUIT
TRENCH

GRADE LINE

V 27~4’i8.3&”) ________
• 21 —6”(6.56ifl ) — a-

\ $ 1-

~~~
JJ

~~~~~~(e1cm j  
~~ L~~

L ~~
-
~J

— 12’130.4&m) (91.44an)

Figure 3-1. Twenty-one Foot Shelter Excavation and Footing .
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~~~~~~~ Pour the concrete footing , keeping ~t ~~ç level as
pos s ib le , to whatever level is necessar” f~ Pla Ce the top of the
foundation form 4.5 inc~’es heln~-’ the arade line.

3.2.3.7 P~fer to dra~-’inn STP-AF-0l25 , sheet 1. Ecta~lisb the
loc~t ion of t I D shelter r1er~ er’surinn ~ fnujrdatjen rico seem ~ c-

located -inproximatel~i in the ceflter of t he area seleC+r~d .

~~~~~~ Pefer to dr~win o STD-AF-O]25 , sheet 2 , sect i on ‘- C .
As~emhle t~~~r~ 1’. fotInr’at~ rIn rinq ctave~ to ConstruCt ~ form for
t h° shelter floor .

3.2.3.° Rcsfer to I-lrat-’~rn STP_AF_0125 , sheet 1. ~‘it!’ 
4 b~~

four-cation fe’~m scans posit inne ” so the wall seams ‘.‘j~~1 nOt ~a I l
at the same point s , determi ne the radials of the seven
founc1at ion form cr? r;terinq st~ aps w ill occ”py ~-‘hen the fe’m is
insta lle d. P~mnve suffi cient soil ~lenq the sevon radj a ls  to
allc~’- clea rance for the centering st’~aps and permit thefoundation form to set sol idl~ on top of the cnotino .

3.~ .3.1O Refer to drawi ng STD-AF-0125, sheet 2, spctjnn fl .~f l .
Install t he sever centerino straps . At points where thp
centering straps are attached , inst all a l~vel ina bolt ac ~~~~
in section B-B: thereafter , fasten the cpnterirn str~ns to theanchor bolt centering ring as shown in SeCtion F-F.

3.2.2.1 1 W i t h  t~’e fotirdation form on ton o~ thn en~~ nn, ercu~pthe fern ~nd cer.ter ~IChOr n r a  ~‘re as l~vel 85 p~~~ ib~~ and
that the foundat4 nn form p - ill remain circular ~-!~~~t’~~ifl + l/~_irc !~during t~ e Concrete pour.

3.2 .3 .12  The Cfl~~S n~ thP conduit , w ”iC” termin?te ins i de +hp
shelter , n’ist be as clcse as pessihie ~o the nrnjnr’ rn r~ andgxtend aporexirnatel’i 3 inches ahove the finished floor . ‘- ‘~‘~-r
the conduits are in th~ same trench t!;ey ma” No hound toaether
a ma ier portion of their len& h. The conduits m u s t  h~ çeru ”~p l ’i
fastened ~n the trenches and to the around r~ r 5~ they w ill net
rove nut of position ~‘hen the Concrete fleer is poure d.

.2.3.i3. Cover the conduit trench with earth , compact the area
‘~ithin the foundation form, and prenare f he area as s”e’~’n in
‘
~~-a wir rT  STD-AF-0125, sheet 1 , secti on A-A. After the a~ea is
proper’y prepared , pour tb~ concrete irto t h~ form evenly ,
ensur iri~ the form remains circula r within prescribed limit s .

3.2.3.14 After sufficient curint, time , Dour the sirte’.alk as
shown in section A-A of the aferpment i om’e’4 drawing .
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3.�.~ Power and Control lines. t.ry the p°v~ r ~f ld ccnt~ o~ ‘
~~~r~~~~

in their trenches ‘up to the shelter foundat ion . Piu l’ the power
and control li nes th~’ojoh their conduit al lowino a m i r ~~~rnuiri pf (~feet of powe r line ar d 8 feet o~~ control ~ine to extend from t he

ends of the conduits.

3.2.4.! Coil the lines t~ ~hp procer s
i ze an ” c~-a Oe to e~ sj1 v

fit thrcuqh the hole in the ‘~aso of the 5h~ iter p ’ ~-~~l.

3.2.4.2 Backf ill thC trenrhe~ .ith e~rtb .

3.2 .~ Shelter assembly . Refer to drawing S1T-AF-W ?~, s’ieet . ,
section E-E. Penevo the nuts and washers from the hol tc  in the
pedestal anchor ring.

3.2.5.1 Peference r’rawinn STP-PF -0126, sheet ? , ~~ct inn A-A.
- - Ori-’rtate the antenna pedestal so thp opening s ‘re opposite the

door location , and careful ly c lace the power arru contro l lines
~n the pedestal ’s hollow has°.

3.2.5.2 Install the pedestal on its baç p hejra c8refuul not
damage the power and c~ntrnl lines .

3.2.5.3 Replace the nuts an~ washers remevp~ from thp nedest~ lanchor ring and han ’-4 ti ghten the nuts so tbe~’ ray he ad~ tu~ ter ’
during the later stages of the skelter assembly.

3.2.5.4 Refer to details C and L. Prior ~o erecting t he
she lter wall sections , ins ta ll the str ip qashet ~nd holts or’ th~
foundation flange . Overlap the qas~f’t t~o hol~ s and t~~er~u4
the edge.

3.2.5.5 Refer to sect4on P-P. ~~fore plac ing -, ~~a
ul  Section o~~

the foundation flange , in stal 1 the ve~-tical str~o gasket , h~ 1t
retainer charnel , an- ’ bolts en the wa ll section .

~~~~~~ Refer to draw 4ng STD-AF-O]2~J , sheet 2 , sect ions H-H ,
J-J, and K—K . Startina with the door ~-‘all cect4on . place it en

the foundation flange , aliqn the bolts an~ hnles, install thenuts, and hand tighten. Centir’uue Cfl-’ from the inside of the
shelter assemblying the wa ll sections using altorn~~e rranne anr4

white wall sections as shown on -4raw inn STD~AF_O !2~ , s~’ret !.

3.2.5.? Locate the white ‘- .‘~ll section with th~ ~ir cprd~ticnor
stave between two orange “iall sections on the ~‘ertheast ~jde of
the shelter .
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.~~.b.8 Refer to ~~awmn q STP-AF-012f~, sheet 2, sect ion A-A.
In~tal ’ the fla noed roof Support r i pg on the ne’deSt?l , sev~nsuppr.r~ ~nglr- braces , an d roof landin q ring . Po net tig hten the
roof laor’in g ring nuts since it ma” req’,irf’ ar$justn~ent to
position of the r~ gf sections.

~~~~~~ Refer to dra~.,i nn STD-AF -012(, c~’e’-’t 1. The h i
wcd ce_ s !h~ped rnrf  section asseribly details are p-’_

~vided in the
aforementioned drawing . Prier ~o raisir’n the first roof
sect io n , in st a ll holt retairers, Strip gasket , stiffrn ers , ~rru
bolts. Rais e the roof Section ,,,itb the small p~~d r pst j po  on the

pedestal flange and the large end resting on the Jai l ce c t -j on.
Position tic’ roof çeCfinn edge witi-’ the bolts, ctiffnor s, an d
gasFets in the center of the w al l  section to ~nsu re the roof
seams t”ill not ali gn with the wai 1 seams.

.2.5.1O flai se the secend roof section after in stalling f b p
hol t retainers, strip na~ fref , hol+ s, and dec l ctif fenerc . Pl ace
it tc the right 5jde ‘looking from i nside the sI~elter) of thefirst section. Apply caiul k4 na ‘~~ the eCtire length of the re0~~
seem before putting the ~rof secticn in place .

3.2.~ .11 A lian the bolt holes in the left edge of the second
section with tlu° captive bolts in the right odor’ of the first
s~cti~n to form ~n overlappiro seam. Pepeat this procedure ~nr
the rema ining roof sections.

.2.5.12 With all t’nlt~ arou~v’ the nedet 4 ai an’-1 l arv’inn ring
flange inscrtod fron- inside the shelter. fa~tpr the roof
sect ions to the pedestal flange . Tighten the flanoc ’ hpit~
sr cu rely.

3.2.5.13 Fast~n the overlappi ng er’ne~ ~f the roo ~~er ti er c .

Tiahten t’ e nuts on the captive belts ; however , do net in cta ll
bolts ~-,1’ero roof seams r~~~~t ~n the wall seams ar’~ iflr’rainn ~~~~~~~~

~~~~~~ Refer to drawing STD—AF- 0J2b , sheet 2, section fl—P .
Permanently bolt the wall sections teqetber at the sc’ams.
Fasten the rocf to w a l l  soctier’s as shown in detal’ ~ andtiohter all holts cpcurplv .

S 2.2.5.15 Fasten the ‘.,all sections to +be foundation fern as
‘~Iuot -rn on draw ing STfl-AF~O’2 (- , sheet 2 , deta 4 1 L ~nd s’eet ~~~.

S 
det a il C. Tiaht on all bg ltc ceC !Jrely .

3.~.5.]6 Inside and ot’tside the shelter , caulk ~l l ,i~ jn fs
formed ~v roof secti ons, ovenlappi no wa 1~ sections an~ thefoundation forms.

3—7
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3.2.C Environniental equjp~~nt. Refer to dra~. jrn STP_AF-0198.
Install the air cnnriitir’njnr,/beatinc, un jt as in’-~ica~e’-’. Also ,
insta ll the thermostat at a point  on tho shelter ‘.all
~pproximat .ely “0 inches frnp~ the flg~r ~nd close ~n ~be
215— dpqr~p ~~dja1. The t ”ormr’~~~~ at h’-~~~ckc’ t is in~t ali p ” ~~~~

remov~nq t he tt- -o bolts ‘~“ic ’- secure ~“e sholter v~~r’5” l l  ‘ e r ~ c
3nc in stalling it bet~-ecp the shelter ~a11 a u ’ ~~~~~~ rotairer .
The thermostat is then n j ~~~ed on the brac~-et . T~w anteni~blowe r is in~tal1ed as sh c~;n in v 4r’w A-fl.

3.2.7 Electr ical. Refer to r!ra~..j .’o STP-AF S.012°, ch pp 4- 
~~~. 

fl~~~~~~

is a detaile d layout of the shelte - power r ~tri ;uitinn c”~ten.instal1 the e]pctrjc~l wirire ~s foll~ -’s :

3.2.7.1 InstaP the circuit breaker br~x ti~-~ng t’-’e ~‘!O mo’~nt i’ie
straps . Inst-~1l the junctinn box and f lex ih1e condu it bn t - -,eor
the power conduit in the concrete slat-’ and the circuit breaker
box .

3.2.7.2 Install the connecting boy c ’s for ti- c fou’-’ lioht
f ixtures. (R~fo~ to fig’.ire 3-2 .~
3.2.7.3 Install the environmenta ’ ~0it nr’~ er co~~~~”i i t  op the S

ext~ricr of the sh~ltr’r as shown on sheet 2.

3.2.7.~ Install the convenience outlet h~x op the j unction ~~~mount ing bca rd. -

3.2.7.5 Pun the flex i ble cprduit for the four lig”t fixture~ ,
antenna blot-S

~ r assemhlv and obstruction lights. Attach the
condu it with clips and screws tO the m o ’ f lar rv’ .

3.2.~ .t~ rnstal l the flcxihl c ’ conduit fron the circuit h’o~~~~~~r

box for the electronics assembly and environmental upit c ~
shown . attac hing the conduits to the dcc”. stiffroers ‘- -ith a
cl am p. The conduit for the ~iectrcn ics ac c~r’h ’v ~~~~ be
attached to th~ shelter roof an d ~crm in-ite in tho -~pnrex~mate
locat ion of the electronics ~ssernhlv as indicated op draw~po
STD-AF-055U, sheet

3.2.7.7 Instal l the flexible cor4u i t  from the i np u t  no,-.cr lire ,
using th~ connection bOX tr the circuit ~—r- a’7or as ~“c ’wn rn
drawing STD~AF~0~?°.

3.?.7.~ Refer to nlr~u- ’j pg STU_AF_ 05r1. Us i no +h~ i ntercn~ner
f_

log informatirn on this ~~~~~~~~~~~~~~~~~~ run wireS throunh t’~e conduits
irstal1~d and leave enough ms j ro a t each f~’mir~a1 to perm

4t
proper connect ion.

3-8
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3.2.8 Detector, RF, DT-603/FRN-41 (field detector’. Refer to

drawing STD-W-0553. Set the transit at the center of the
shelter roof, ensuring it is level , and site on the maqnet~c
north reference stakes. On this line , install the first
detector bracket as shown in detai l A.

3.2.8.1 From the magnetic north ~Q0) position , rotate
clockwise, and every 22.5°, instal l a field detector bracket.
Stencil the location of this field checkpoint at a convenient
height on the shelter wall.

3.2.8.2 Cable assembly WI will be installed at 900 or 180°,
whichever is closer to the monitored radial. To install the
cable assembly, remove the -bolt nearest the roof strut radial
inside the shelter, insert the cable assembly into the hole,
caulk the hole around the cable assen*’ly, and terminate it at
the proper location on the electronics assembly.

3.2.9 Antenna, AS-3323/FRN-41. Refer to drawino STD—AF -0125,

sheet 3. Center the transit over the 55-foot magnetic north
reference marker and sight to the center of Shelter ,
S—597/FRN-41, and the 100—foot magnetic north reference marker
to verify that the alignment is correct.

3.2.9.1 Refer to drawing STD-AF-0126. After ensuring the three
antenna cables are carefully inserted into the antenna pedestal,

pl ace Antenna, AS-3323 support pipe into the antenna f lanced
holder with the black (north) strip facing magnetic north.

- Adjust the eight jack screws to level the antenna and hold it in
position .

3.2.9.2 Using the transit, align the antenna to the magnetic
north position and ensure the antenna is vertical from top to
bottom. When the alignment is complete, tighten the additional
lock nut on each jack screw and double check the antenna
orientation.

3.2.10 Radome. Refer to drawing STD-AF-0554. Determine the

correct di rect ion of the radome access door and pl ace that half
of the radome on the shelter roof.

3.2.10.1 Refer to drawing STD-AF-0128. Align the holes In the

bottom of the radome section with the anchor bolt holes in 
the

shelter roof. Place the bolts through the bottom of the radome

section , but do not tighten them. 
S

3.2.10.2 Install the rubber gasket on the radome flange ,

vert ical seams , and around the access door.

3-10
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3.2.10.3 Place the other radome half-section in position and
insert the bolts through the radome flange and the roof. Do
not tighten the bolts.

3.2.10.4 Bolt the radome halve s together. -

3.2.10.5 Raise the radome and caulk a full bead under the
radome flange . Tighten the bolts securing the radome and caulk
the seam between the radome flange and the roof.

3.2.10.6 Install a rubber gasket on the radome cap flange .
Place the radone top cap in position and secure it to the radome.

3.2.11 Photo cell and obstruction light assembly. Refer to
drawing STD-AF-0554. Install the photo cell and obstruction
light assembly as shown. Install the wiring for this assembly
in accordance with drawing STD-AF-0551.

3.2.12 Insulation kit. Refer to drawing STD-AF—0130. After
all electrical wiring and environmental kits have been
installed , the insulat ion kit for the shelter can be installed .

3.2.12.! Attach the stick clips to the roof sections and wall
panels. Let the adhesive cure 6 to 8 hours before Installing
the insulation.

3.2.12.2 Install the ceiling panels , cutting around the light
fixtures as required. The ceiling panels are cut to the proper
size prior to shipment.

3.2.12.3 Starting at the left hand side of the door, set the
S 

end of the 48-inch wide roll of insulat ion flush with the door
jam and insta ll the wall section insulation .

3.2.12.4 Apply the white vinyl tape to all seams between
ceiling sections over the door and around the environmental
units and thermostat.

3.2.12.5 Push all stick clips approximately 1 inch onto the
nail and trim the nail flush to the clip.

3.2.13 Electronic equipment. Refer to drawing STD-AF-0552.
Remove the electrical equipment rack from the shipping container
and install it as shown. A reconinended floor plan for thø TVOR
facility is shown in figure 3-2.

itS
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3.2.13.1 Refer to drawing STD-AF-0551. Connect the l20 Vac
power to the terminal block at the top o? the rack. Connection
of all power plugs , terminal strips, and coaxial cables a’-e
shown in this diagram.

3.2.13.2 Refer to drawing STD-AF-0552. Connect the field
detector cable to the terminal block at the top of the rack.

3.2.13.3 Install the three RF cable assemblies between the
antenna system and equipment rack to the proper connectors in
the antenna, figure 3-3. Route the cable assembly down through
the center of the antenna, into the pedestal mount , and out the
access hole.

3.2.13.4 All units of the TVOR system, with the except ion of
the RF power monitor , are mounted in the equipment rack with

- -  drawer slides. The RF power monitor is a panel-mounted unit
that is an integral part of the equipment rack.

3.2.13.5 Install Transmi tter, Sideband , T-1395/FRN-~1;
Transmitter, Radio , T—1394/FRN-41; Monitor, Phase Modulat ion,
ID-2179/FRN-41; and Control-Indicator , C-10527, in their
designated location in Equipment Rack MT-6011, as shown on
drawina STD-AF-0552. Make all power plug, terminal strip and
coax ial cable connections as shown on drawi ng STD-AF-0551.

3.2.13.6 Install an electrical ground system for the equipment
rack. Refer to drawing STD-AF-0552.

3.2.14 Control-Indicator. C-.10526/FRN-41 (remote control) .
This remote control unit can be located at any facility up to 20
mi les .. using a 16 AWG twisted pair. Refer to drawing
STD-AF—0551 for i nterconnection details.

3.2.15 Supplementary equipment. The follow ing supplementary
equipment Is optional. However, if a requirement exists for the
particu lar equipment it will be installed using the following
standard procedures:

3.2.15.1 Protector terminal block. Affix the required
protector terminal block to a b1a~k panel as shown in drawingSTD-AF-0552, detail C. Mount the panel in the equipment rack In
Its designated location and install the wiring as also shown in
detail C.

IL1?! ?RLCT1CIaI~~~~

3-12

- - 
- _ _ _

z



- - .  — - -- - — — - -  - -
-..

- — -

16 February 1979 SEIP 012

-
~ U __~ —4_ -_—-~—._-—i_- “

-I

t
i
l l I —

( I I  t .J • • I S
I l

l — . I
I

I l l 
I I

I I I I  I iI I  
~i iS 

I
I I I I

I
I

I l~~ l

~~ i~~ i

L

4 
______ I l 

~
- 

3W1

FIgure 3-3. Antenna Cable Location.
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S 

~.2 .!5.2 Emerqency alarm bc~l~ . R~~ for t~ 
(1
~~W iflfl STD-P.F-O5~2.deta i l fl. Usin~~Th v~~~ ~l?rri h~ll as ~ ~emp la~~, ~~~the locatjL’n of the rnountinq !rnles t~ he dri lle r’ in tht’ !‘lank

panel . Drill t~e holes in ~ e pane l and n~nisnt t”o r~
1a” ~~al a’-m bell as sho~’n. Insta ll t~o cornp l~tr’r’ panol ~n t~-~equipment rack ir its cioflatrd 1oratinn anr ’ rnfl r rC$- t~~r ~~~~ v— in n

as sho-•’n.

3.2.15.3 Automatic_term ir .~l info~ri~tion_systrm (ATISI_ TRC-R’~-~.Refer to drawinc STr_A~~ ~~~~~~~~~~~~~~~ TP~
_
~~

_
~~ Tc

mNInt~c~ in a star .rlar’~ rquipmont rack such as t~’~ ~Y-5~7. A srt
of ~l ic ~~ are provi~r.r4 frs~~ in~~alla ti rn cf the Tflr_S9_4 in t~eequipment rack. Flcwever , tour r’ountin~ ~ra CL ’r tc must ~r

}  fabricat ed. Ar~dition~lly , t~e rerroto control cat’l r~ ~~tt~ern th~r Cti-89 and tb~ TPC-8°-4 muc~ he lnca’ly fahr icatv’ r’ to confcrrn to
local console /rack confiouratirns.

3.2.15.3.1 Instal1 t~’~ TRC—89-” in ~hr c’qijipmon~i -—~ck ~c ~~~~
I f l  detail B t’sinq the fcur locally fabricated nrt,ntina hrac~”~t c , S

deta il C.

3.2.15.3.2 Install remote control CU-2~ in a tn~er ronsolp rr
equ ipment rack . Install ation w i l l r~epend on the local r~ c~-:/
consele confiourat ion .

3.2.15.3.3 Install the local fa~riratp romotr ~or~r~l ca ’~
1r

between the TRC—~~-4 and-the CU-8~.

3.2.15.3.~ Install tI~e cahlinq hntween Prcnrdor ,’P.~nro~r,c~r ~nt ,
TRC-89-4, and Control-Indicator , ‘O5~~/F1~N— 11 , as ShOI~~ O in the
cablino v-~janram.

3.2.15.3.5 Instal l the c&lir~ 
hetween ~-~‘e Control_Trr’icator .

C-10526/FRN—4], and Rack , F~T.€0’ 1/FRN_C l , as ~~~~ in tIe
cahllng diaqrani.

3.3 CI-IArIGES TO SPECIFICATIONS.

3.3.1 ~ j~~nr chanqes. The insta llat i on team chief ic ~I,thflrj7N~
to make minor changes to the ‘-equi~ements anr’ instrt’ction~cnnta in~r4 in this sprrific~

4 ior ~ithout nr -i nr ~np~oval of the
eng i neer.

3.3.2 These chances shall be ‘locumente~’ ~~~ ‘~e tean chief S

either on the marked-up drawines or in th~ letter of t—a nsrnitt~1
which for~’ards the marked—up 

drawjnns.
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3.3.3 A minor change is one which DOES NOT:

3.3.3.1 Alter the intended operational capability of the
specificatio n .

3.3.3.2 Violate a mandatory standard.

3.3.3.3 Alter the intent or end-result of the required testing.

3.3.4 Major changes. The installati on team chief shall not
make major changes to the requirements and instructions
contained in the specification withou~ the specific approval ofthe project engineer. Request for an approval of a major change
may be made by telephone ; ho~-~ever, a followup messaae or letter
is required. These changes shall be documented by the team
ch ief either on the marked -up drawings or irt the letter of
transmittal. In all cases. th~ document which authorizes thechange shall be included with the marked-up drawings . S

3.4 AS-BUILT DRAWINGS.

3.4.1 Upon comp letion of the installat ion, the installation
tean chief shall mark up t’~-:c sets of drawings to show the“as-built” conditi on e~~ the facility covered by this 

-

specificat ion.

3.4.~ As-built dra~’inqs wil l be prepared using red and yel lcw
pencil. Per’ for additions and yellow for deletions. Drawings
will conform with basic engineerina practices.
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SECTION 4. ENGINEERING INSTALLATION DRAWINGS

4.1 GENERAL . The standard drawings in this section are
applicable to the installation of the AN/FRN-41 TVOR system.
The engineer must ensure the system meets operational
requirements , while being cognizant of local conditions;
therefore, the drawings furnish guidance and standard
engineering data to he used in the development of an EIP. The
dr3wings furnished are 10-1/2 by 16 inches , foldout type, and -
are not in scale format. The scale referenced on these drawings
refer to the “D” size drawings only.

4.1.1 Three sets of engineering draw4ngs are furnished to an
installation team. One set is used as “work i ng drawings ” while
a record of approved changes and ~~rk completed w ill he made on
the remaining two sets. Information will be recorded on the
drawings as follows :

4.1.1.1 Red lines will be used to denote additions and work
completed.

4.1.1.2 Yellow lines will be used to indicate deletions.

4.1.1.3 Blue lines will be used to provide notes to the
draftsman or engineer.

4.1.2 When the Installation is completed, one set of “marked-up~drawings will be left with the local USACC Coninander and another
“marked—up” set of drawings will be forwarded to the project
engineer for review and preparation of “as-installed” drawings .

~~IS ?L~&
1W~ ~~~

4-1 

_ _ _ _ _ _ _ _  

1
- S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— - -  - — —-S _ - ______________________

-
- ‘5 - - - 

S ’



- - .  — - - - S —

SEIP 012 16 February 1979

4.2 USACEEIA DRAWINGS.

DRAWING NO. TITLE

STD-AF-0125 TVOR Foundation Plan 21-Foot
Shelter

STD-AF-.0126 TVOR Shelter, 21-Foot Erection
Details

STD-AF-0128 TVOR System Shelter Assembly
Details-

STD-AF-0129 TVOR System Power Distribution
- and Lighting Kit Installation

STO-AF-0130 21-Foot TVOR Shelter
Insulation Kit Installation
Deta i ls

STD-AF-0551 TVOR System Interconnection
Diagram

STD-AF-0552 TVOR Electronic Equipment
Installation

STD-AF-0553 S TVOR System Detector,
DT-603/FRN-41
Installation Detail

STD-AF-0554 TVOR Radome Assembly
Installation Details

STD—AF-0580 Automatic Terminal Information
System (ATIS) TRC-89-4
Installation Details

4-2 
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-0 GENERAL NOTES-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I . ITEMS NUMBER 1-14 AR( SU~~t IED BY THE EQU I~~ ENT MANUFAC TURER
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16 February 1979 sEIP 012

SECTION 5. BILL OF MATERIALS

5.1 GENERAL. This section identifIes major items of equipment
and materi als necessary to install the TVOR system. The Items
identified are intended as a guide for preparing a BOM associated
with a particular EIP. Items may be added or deleted as required
to meet the requirements of a specific installation .

5.2 MAJOR ITEMS. The major items are listed on DA Form 3071R,
Bill of Materials, shown in figure 5—1. The authorized equipment
list (AEL) identification and national stock numbers are provided
when avai labl e; however, when these numbers are not available the
nomenc lature wi ll i nclu de the manufacturer’s part number.
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SECTION 6. QUALITY ASSURANCE_PLAN

6.1 GENERAL. The quality assurance (QA) program for the AN/FRN-41
TVOR has been developed in CCR 702-1-2, chapter 5. The QA program is
to be implemented in accordance with this and the following two sec-
tions and will provide the assurance to all concerned that the
specified equipment and facilities have been installed in accordance
with the requirements and criteria of this SEIP as supp l emented
through individual engineering installation packages (EIP) and are
acceptable for turnover to and use by the operating agency. The
requirements and criteria specified here and in sections 7 and 8
constitute the quality assurance plan for the specified AN/FRN-41
IVOR. Individual EIP’s will be used to supplement , expand , modify,
or otherwise adapt the requirements and criteria to unique situations
and circumstances applicable to each site location .

6.2 QUALITY ASSURANCE PROGRAM.

6.2.1 The QA program consists of a planned and systematic approach
for assessing the quality during the installation and acceptance
testing of project implementation and correcting at the earliest time
any discrepancies , deficiencies , or shortcomings revealed through
inspection and test efforts. The QA and quality control (QC)
planning and functions will begin at the earliest stages of project
imp l ementation and end after all possible corrective action efforts
are completed and the AN/FRN-41 IVOR are released to the operating or
user agency. Quality assurance and QC functions are to be performed
by personnel operating independently from those charged with the
engineer ing of the installation or involved in the process of
installing the AN/FRN-41 TVOR . Under the program , these functions
are divided among three participating organizations : (1) the test
agency, (2) the installation agency, and (3) the operating agency.

6.2.2 Test~~ enç~. As the manager and implementor of the QA program
and acceptance testing efforts for the AN/FRN-41 TVOR, the test
agency will comence project planning as soon as tasked. The test
agency quality assurance representative (QAR)/Test Director is
responsible for periodic in-process QA checks, final QA inspections ,
and acceptance tests in accordance with management provisions of CCCR
702-3 and this SEIP. Quality assurance inspections will be performed
at the discretion of this Agency fpr the purpose of assessing the
effectiveness of the QC effort by the installation agency; initiating
corrective actions as appropriate ; and determining the extent to
which the installation effort adheres to the quality requirements.
Acceptance testing is conducted in accordance with section 7 and for
the purpose of determining if the installed AN/FRN-41 TVOR complies
with the technical requirements of this SEIP as amended by individual
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EIP1 s and the AN/FRN-41 TVOR is suitable for the i ntended applica-
tion . At the earliest stages of project initiation , the test agency
is to identify a QAR/Test Oirector. For project continuity and
effective management , a single individual should be assigned both
roles. This will assure that the QA and test efforts are fully
integrated and accomplished in the following manner and sequence to:

a. Implement the QA concepts and requirements identified.
Participate in the deve lopment of indiv idual EIP’s incorporat i ng site
particular requirements.

b. Assure that the participat i ng elements and organizations are
thoroughly familiar with their respective roles in support of QA, QC,
and testing and have been properly tasked.

c. Validate through the use of project oriented reports, formal
and informal contacts, project status reviews , onsite inspections ,
etc., the QC, and installation efforts to assure compliance with the
stated requirements and criteria of this SEIP. When an inadequacy is
found to exist in the installation agency QC effort, the procedures
of CCCR 702-7 will be applied . Follow-up actions will be monitored
and those discrepancies or differences which cannot be resolved in a
timely manner will be brought to the attention of higher authority.

d. Facilitate responsibilities by i dentifying and recording
this informat i on and data as required by USACEE IA Form 113R (figure
6-1). This form becomes a part of the project files and will be
updated to assure orderly project execution . The dissemination of
this information with the participants in the QA program is
encouraged.

e. Perform a final QA inspection using USACEE IA Form 112R
(figure 6-2), tailored to the specifics of this effort. When the
installat i on effort and checkout of the AN/FRN-41 TVOR . this SEIP,
individual EIP, and the AFTO series shall be the evaluation criteria
for the site inspection efforts. This inspection will consist of
thorough visual and mechanical observations of the installed
materiel , QC records, onsite inspection , and other factors to
evaluate the quality of the work performed and its acceptability .

f. Conduct acceptance tests in accordance with the provisions
of sec tion 7, the subsidiary documents specified , and CCCR 702-3, to
determine the acceptability of the AN/FRN-41 TVOR , as installed . If
the results of any portion of acceptance tests are not satisfactory,
corrective action efforts are to be initiated through onsite
engineering, installat ion, and operational participants and in the
absence of such representat ion, through channels. The QAR/Test
Director may retest to verify that corrective action efforts have
been Implemented and that the efforts will preclude recurrence.

6-2
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-‘ COGNIZANT AGENCY , COMMAND, AND
- - - . FACILITY QA POINTS OF CONTACT

(CCCR 702-2)

Individual POC Bldg . No. Rm. No. Phone No. Name of Agency

Installation:

Team
Leader _______________ __________ ________ __________ ___________________

Assistant -

- Team Leader - -

Quality Control 
— 

________ ________________

Quality Assurance Agency:

Representat i ve _____________ — _________ _______ . _________________ —

Testing Activity ______________ _________ _______ _________ __________________

I 
Operating Agency: t
Representative 

______________ _________ _______ _________ __________________

Site Co,miander 
______________ _________ _______ _________ __________

- .

- __-s!~~~~~~~ ____________,._ -~~~~~ — ~~~~~~~~~~~~~~~~~~~~~ _~~~~~~~~~~~~~~~~~~ 4~~~~~~ 
-

USACEEIA FM 113 R Figure 6-1. USACEEIA Form 113-R
r ~ 1 Jan 79
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—j PAGE 1 OF 11 PAGES
QUALITY ASSURANCE INSPECTION CHECKLIST - INSTALLATION —

p. (CCCR 702-2) DATE (Day, Mo , Year)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

REFERENCED 1.0. FOR QUALITY OBSERVATIONS FOLLOW MAIN PARAGRAPHS
- YES NO NA

A. Drawings and Specifications (AFTO 31-10-3, 31-10-9,
31—10-27, 31-10-29)

1. Are floor plan drawings available?

2. Are equipment location drawings available?

3. Are face layout drawings of equipment in bays
ava il able?

4. Are drawings for distribution frame block assi gnments
availab le?

5. Are pi n connecti ons on termi na l b locks shown on
drawings?

6. Is stenciling of termi nal blocks shown on drawings?

7. Are drawings of power distribution equipment
available?

8. Are wire sizes indicated on drawings?

9. Are schematic diagrams of circuit types to be
installed inc l uded in drawings?

10. Are drawings of site grounding systems available?

11. Are drawings showing arrangement of cable racks,
ducts, and trenches available?

12. Do specification s contain list of reference material
required by installers?

13. Do specification s contain cable running list for
power distribution?

14. Do specifications contain cable rt’nnlng list for
signal cabling ?

_~~~~~~~~~~~~‘ - - ~~~~~~~~~~~~~~~~~ . -_i

-• USACEEIA FM 112-R Figure 6-2. USACEEIA Form 112-R.
1 Jan 79
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QUALITY ASSURANCE INSPECTION CHECKLIS T - INSTALLATION
(CCCR 702-2) PAGE 2 OF 11 PAGES

. 

YES NO NA
S. ______ ______

15. Do specifications contain cable running list for
RF cabling ?

16. Do specifications contain detailed informat i on on
grounding ?

17. Do specification s contain details on all special
instructions for installers? 

-

18. Do drawings reference all applicabl e items on
BOM?

B. Tools and Equipment (AFTO 31-10-29)

1. Is equipment damaged or unserviceable?

2. Are all installation materials on hand and
serviceable?

3. Are all tools necessary for complet i on of the job
on hand?

4. Is all test equipment needed for test and checkout
of installation available?

C. Genera l Safety Practice (AFTO 31-10-29)

1. Are goggles being worn when drilling and grinding ?
- 

2. Are sharp edges left on frame or duct work?

3. Are all hand tools properly used? 
-

4. Are electric power tools properly grounded?

D. Floor Plan Layout (AFTO 31—10-9, 31-10-29)

1. Are equipment layout plans in accordance with
drawings?

2. Was layout plan comp l eted before equipment was
moved i nto area?

E. Erecting and Mounting (AFTO 31-10—29)

1. Is equipment laid out in accordance with floor
plan draw i ng?

— —- - — —

USACEEIA Form 112-R Continued.
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(CCCR 702-2) PAGE 3 O F  11 PAGES

p. 
. YES NO NA

2. Are equipment bays level and plumbed within
tolerances? 

-
3. Has proper spacing been provided between equipment

racks?

4. Are base angles of frames secured to floor in
proper locati on?

5. Are al l cabinets flush mounted and plumbed?

6. Has finish of equipment , cabinets , and racks been
touched up ?

7. Are bolts and screws free from stripped threads
and defaced heads?

8. Have sufficient clearances been provided between
apparatu s for heat dissipation?

9. Are terminal blocks ali gned on distribution frames?

10. Has equipment been installed in cabinets or racks
i n accordance with face layouts?

11. Are all nuts and bolts securely tightened?

12. Are exposed or cut ends of metal filed smooth and
painted?

13. Have lbck and flat washers been used?

14. Is the C-E equipment BOM available at the facility ?

15. Has the C—E equipment been inventoried and
discrepanci es posted? 

-

16. Is all required C-E equipment at the site?

17. Is all C-E equipment Installed? - -

F. Cable Racks (AFTO 31-10-6)

1. LocatIon of cable racks:

a. Are cable racks located in accordance with
cable plan drawing ?

— 
. -4.- . 

. 4-- —
- 

Figure 6-2. USACEEIA Form 112-R Continued.
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QUALITY ASSURANCE INSPECTION CHECKLIST - INSTALLATION
(CCCR 702-2) PAGE 4 OF 11 PAGES

__________ ________ 
—

YES NO NA
— —

b. Does height of cable racks conform to height
above floor as Indicated on cable plan drawing ?

c. Are cable racks located so that clearance is
prov ided for insta l la ti on and ma intenance of
ultimate equipment?

d. Are cable racks located so cables are not subject
to damage or exposure or other detrimental
conditions?

2. Assembly of cable racks:

a. Are long sections of cable racks used where
possible?

b. Have clamp ing details been altered other than
where necessary to avoid Interference?

c. Are open ends of cable racks properly closed?

d. Are vertical cable racks properly -terminated on
floors ?

3. Support of cable racks: -

a. Are cable racks properly supported and fastened?

b. Are cable racks installed so that no excessive
load or bi nd ing Is Imposed on the equipment?

c.. Are horizontal cable racks supported on
approximately 5 feet centers but not to exceed
6 feet?

d. Has support been provided within 3 feet 0f free 
-

end of cable rack?

e. Are cable racks braced where necessary to
prevent sway?

G. Runn ing Cable (AFTO 31-10-13)

1. Are rahle runs made In accordance with cable
runn ing list? 

- 
-

* 2. Are cables twisted or crossed on cable rack?

—

Figure 6-2. USACEEIA Form 112-R Continued,

- 
6-7

j - .~ 
J ____._4 _ 

- i _
_ F - - - -

p 
—

- -  5-

-4 i._ 
— - 

—

~~ 

V .4 . . .  4. r ~
5it
~~~ .E ~ 

-
~~ 

-4——---- — 
,I~ ~~ 

-



— - — - .  - — — 4 -

SEIP 012 . 
- 

— 
16 February 1979

QUALITY ASSURANCE INSPECTION CHECKLIST - INSTALLATION
(CCCR 702-2) PAGE 5 01 11 PAGES

YES NO NA

3. Do cables at turns or bends conform to the bending — —
radii and position ?

4. Is protection provided where cable sheaths contact
rough or sharp edges or meta l? -

5. Are cables which are turned off over side of cable
racks formed with minimum allowable radii?

6. Are cables turned off rack horizontally and then
up?

7. Do cables to the distribution frame enter on the
vertical side?

8. Are cables serving the horizontal side of a
d istribution fram e secured to the transverse arms
near the vertical upright?

9. Are cable tags properly prepare~1 and in accordancewith the cable running list?

10. Are cable tags secured at each end of cable run?

11. Have cable tags been removed upon completion of
verification and termination?

12. Are cable butts located as near as practicable to
the point where the first wires turn out?

13. Are cable butts properly treated?

14. Is Insulation of wires undamaged at butt location?

15. Are unused and spare wires protected at butt
location?

H. Securing Cable (AFTO 31-10-2, 31-10-13)

1. Is starting stitch properly made and placed?

2. Is required Kansas City sti tch properly made?

3. Are first and succeeding layers of cable properly
secured? 

-

Figure 6-2. USACEEIA Form 112-R Continued.
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QUAL IT~ ASSURANCE INSPECTION CHECKLIST - INSTALLATION 
- -

(CCCR 702-2) . PAGE 6 OF 11 PAGES

—

YES NO NA

4. Are cables secured at every cable rack cross .strap? — —
5. When cable butt is between securing devices , are cables

secured together with an appropriate stitch?

6. Are lock stitches properly made and spaced?

7. Are splices in twine properly made?

I. Sewed Forms (AFTO 31-10-13)

1. Is proper size twine used for the diameter of the form?

2. Are proper number of strands used?

3. Are sti tches properly spaced?

J. Buttlnq and Stripping -(AFTO 31-10—13)

1. Are proper tools used for butt ing and stripp ing of
cable? -

2. Are cable butts properly dressed?

3. Is proper distance maintained from cable butt to
fanning strip?

• K. Fanned Forms (AFTO 31-10-2)

1. Are cables fanned and connected to the left side of
vertical mounted terminal blocks and to the bottom of
horizontal terminal b locks? - . - -

2. Are conductors in fanned forms twisted and bunched?

3. Are fanned forms straight and taut from butt location
to fanning strip?

4. Is length of skinners correct?

5. Has color code been properly followed?

6. Are spare wires disposed of properly ?

1. StencIling (AFTO 31-10-27, 31-10-29) 
-

1. Is equipment correctly identified and stenciled in
accordance with floor plan drawings?

Figure 6-2. USACEEIA Form 112-R Continued .
6-9
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QUALITY ASSURANCE INSPECTION CHECKLIST - INSTALLATION
(CCCR 702-2) PAGE 7 OF 11 PAGES

~~~~- — --

YES NO NA
. 

—

2. Are designati ons located correctly?

3. Are correct size designations used on particu l ar
types of apparatus or equipment?

H. Strapping ( AFI O 31-10-16)

1. Are straps properly placed? 
-

2. Is correct type of strap wire used?

3. Does Insulat ion extend to terminal ? 
-

4. Are straps placed so as not to interfere with
operation of apparatus?

5. Is removal of apparatus blocked?

6. Are designations of apparatus obscured? -

N. Connecting and Soldering (AFTO 31-10—7)

1. Is soldering clamp used when connecting wires?

2. Are connections made on terminal block s in proper
manner? -

3~ Is al l soldering done with standard rosi n core solder?

4. Are connections secure and free of foreign substances?

5. Has all unsightly flux and excess globules of solder
been removed?

6. Is insulation on skinners burnt or otherwise damaged?

7. Do skinners on connected terminals exceed 1/16 in?

8. Are al l conductors gi-ven a continuity test after
connection is made? -

0. Wrapped Connections (AFTO 31-10-7)

1. Are wrapped connecti ons applied only on suitable
terminals? -

2. Are connections essentially straight and free of
angu lar bends or crimps?

1~~ 
- 

— 

. 

—

- Figure 6-2. USACEEIA Fo rm 112-R Continued.
6-10

‘-I



- —
~~~~..— 

w- — — -  - - .  .5. - —.5— -4 - - 

~~~ - 

—

16 February 1979 SEIP 012

QUALITY ASSURANCE . INSPECTION CHECKLIST - INSTALLATION
(CCCR 702-2) PAGE 8 OF 11 PAGES

YES NO NA

3. Are the required number of turns in contact w.ith the
terminal in accordance with criteria for gauge of wire
used?

4. Are wrapped connectors soldered ~?here applicable?

P. Cross Connections (AFTO 31-10-11)

1. Are jumpers properly routed at distribution frame?

2. Do jumpers have sufficient slack after connection?

3. Are conductors twisted between fanning strip and
terminal?

4. 
- 

Does twist remain in conductors beyond rear of
fanning strip?

5. Are jumpers properly dressed?

6. Has excess solder been removed from terminals?

Q. Equipment and Signal Grounds (AFTO 31-10—24, 31-10-29)

Are equipment and signa l grounds installed in accordance
with applicable codes and standards and in accordance
with installat ion drawings?

R. Condu it (AlTO 31-10—12)

1. Are burrs removed from conduit after cutt ing?

2. Is bending radii of conduit adequate?

3. Are there more than four 90-degree bends in a sing le
- condu it run? -

4. Does number of conductors in conduit conform?

5. Are conduits supported at intervals not exceeding
6 feet?

6. Have all fittings been tightened after installation ?

—— .7----— __

Figure 6-2. IJSACEEIA Form 112-R Continued.
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QUALITY ASSURANCE INSPECTION CHECKLIST - INSTALLATION

(CCCR 702-2) PAGE 9 OF 11 PAGES

-- -- —

YES NO NA

S. Ducts (RF Shieldin gs) (AFTO 31—10—12, 31—10—13)

1. Are hangers for overhead ducts mounted first?

2. Is proper type mallet used in assembly?

3. Are flange sections cleaned before installat i on?

T. Coaxial Cables (AFTO 31-10-14) -

1. Is cable Inspected for possible damage prior to
installat ion?

2. Where required , is cable sewed in same manner as
~ignal cable?

3. Is butting and stripping done in same manner as signal
cable?

4. Do cable tags remain on coaxial cable from antenna to
RF patch or equipment?

5. Is support spacing of cables installed as prescribed
(3 ft for cable 1—5/8 in or smaller and 5 ft f or
cables 1-11/1-6 in or greater)?

6. Does bending radii of cables meet prescribed standards
of the 1.0.?

U. Waveguides and Antennas (AFTO 31R-1O-5, CEEIA PAM 105-3)

-. 
- I. Are waveguides stored in a horizontal manner and away

from heavy objects? -

2. Are waveguides Inspected for possible damage prior to
installation? 

-

3. Are waveguides cleaned in the proper manner prior to
Installat ion?

0

4. Are hangers installed every 5 fee t as prescribed?

5. Do waveguide bends conform to T.O. criteria?

6. Are antennas and reflectors mounted as prescribed
he i gh ts?

7. Are antennas oriented to the prescribed azimuth?

Figure 6-2. USACEEIA Form 112-R Continued.
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QUALITY ASSURANCE IN SPECTION CHECKLIST — INSTALLATION
(CCCR 702-2) PAGE 10 OF 11 PAGES

YES NO NA

V. Outside Plant Inspection (AFTO 31R-1O-5, 31-10-5, 31-10—3,
31—1 0— 10, 31-10-21, 31-10—24 ,
31-10—28)

1. Are antenna tower locations proper?

2. Are foot ings or pads prepared prior to concrete pour?

3. Have concrete pours for footings and pads been
accomplished in accordance wi th  specified criteria?

4. Has proper cure t ime been achieved prior to mounting
- steel?

5. Is the tower constructed in accordance with the
specified criteria, drawings, etc?

6. Are the antenna supports, anchors, pedestals, etc.,- properly installed in accordance with established
criteria? -

7. Are supporting structures, guy wires, tower lighting
kits (when required), termination boxes , and baluns
Included and properly installed in accordance with
established criter ia?

8. Are antennas properly mounted and aligned?

9. W ere antenna reflectors properly aligned prior to
mount ing the feed horn?

10. Are antenna curtains for rhombic and log periodics
proper ly installed ?

11. Are transmission lines, ~oaxia l  cables , wavegu l des,
etc., properly Installed?

12. Has tower and support ing structure been painted
in accordance with established criteria?

13. Are wavegu ldes, cable runs, etc., properly i nstalled
and protec ted?

W. Power Buildings (AlTO 31-10-3, 31-10-29)

I. Are power buildings and pads prope.’ly ‘ocated ~vi
lns$ a l l e d ?

FIgure 6-2. USACEEIA Form 112-R Continued.
6-13

t — ,. •. . . - -
‘ - - ½ ; -  -

- . L

— ——

.5 

— — r  • r ~ 
— 

~~



-~~~ w ____ - - -

SEIP 012 
— - 

16 February 1979

QUALITY ASSURANCE INSPECTION CHECKLIST -
- INSTAL LATION

(CCCR 702-2) PAGE 11 OF 11 PAGES
--

. YES NO NA
2. Are generators and power distribution panels properly

located and installed?

3. Are oil pans properly installed?

4. Are generators properly vented from the buildings?

5. Has all required w ir ing been installed?
6. Are fuel tanks installed above ground; if so, are they

located at the proper distance from generator building?

7. If fuel tanks were installed underground , was it
accomplished in accordance with established procedures?

8. Is safety equipment located in generator buil ding?

X. Installation Drawings (AFTO 31-10—29)

Have drawings been reviewed to assur,e “as bu ilt” accuracy?

TEST ENGINEER/QUALITY ASSURANCE REPRESENTATIVE (QAR)

-
-7- 

- —

FIgure 6-2 . USACEEIA Form 112-R Continued.
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After satisfactory resolution , he may subsequently resume acceptance
tests. If these items cannot be resolved by onsite personnel , the
QAR/Test Director will take either of the following actions: (1)
Reject the AN/FRN-41 TVOR and terminate testing until the matter is
corrected or resolved , or (2) Attempt to comp l ete the acceptance
tests noting the discrepancies , deficiencies , or shortcomings , as
exceptions on the Technical Acceptance Reconinendation (TAR), Form 98R
at section 8. The participating agencies and organizations will be
notified of these discrepancies , deficiencies , and shortcomings at
the earliest practical date.

g. Record and analyze test results , determine acceptability of
the installed AN/FRN-41 TVOR , record the data and findings on the
TAR , and coordinate the data with the designated participants ,
prepare a final test report and make distribution with the guidance ,
direction , and format of CCCR 702-2. Project task i ng documents must
be consulted for modification of the distribution requirements. The
acceptance test report will note outstanding installation and
operational exceptions , and will recomend corrective actions to be
taken by the responsible and participating agency(s). The report
will document project completion with correction of the exceptions
being documented by correspondence or supplemental test reports as
determined by the QAR/Test Director or test agency.

6.2.3 Installation agency. In accordance with the provisions and
author ity of CCCR-702-4, the installation agency will establish and
maintain a QC system. The QC system will assure that assessments of
quality are conducted in accordance with the published procedures and
that the results of the agency ’s QC inspections and follow-up actions
are adequately recorded . USACEEIA Form 111R (figure 6-3) may be used
for this purpose. The records are to be made available for review
and evaluation by the test agency ’s QAR/Test Director . The shakedown
checkouts are to be completed and corrections made prior to offering
the AN/FRN—41 TVOR for acceptance testing. The installation
activities QC system must meet all procedures contained in USACE I Bn

- Pamph let 105-3. The installation agency will designate a quality
control representative (QCR), who will assure the following actions
are performed:

a. Assure that QC procedures are applied on this installation
and establish the reporting requirements consistent with this
project, the EIP, and all policies . Assure tha~t the correctiveaction efforts related to the installation are resolved and corrected
at the earliest possible point in the installation effort.

b. Assure the availability of test equipment for shakedown in
conjunction with participating elements and checkout and acceptance
testing . Reliance is to be placed upon the operating agency to
supply test equipment when it is comon to operations and maintenance
functions. -
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PAGE 1 OF 7 PAGES
- - QUALITY CONTROL CHECKLIST - INSTALLATION

(CCCR 702-2) 
- 

DATE (Day, Mo , Yea r )

~~~ E ’ L ~~ATION QUALITY CONTROL

PROJECT NAME TASK NO.

_________________________________________________________________________ — — - - -_______

A. General Safety Practice YES NO NA
—

1. Are goggles being worn when using grinding machines?

2. Are sharp edges left on frame or duct work?

3. Are all hand too l s properly used? -

4. Are electric power tools properly grounded ?

5. Are ground wires securely attached?

B. Floor Plan Layout

1. Are layout plans in accordance with drawings?

2. Was layout plan completed before equipment was moved
into area?

C. Erecting and Mounting -

1. Is equipment laid out in accordance with floor plan
drawing?

2. Are equipment bays leveled and plumbed within
to terances? -

3. Has proper spacing been provided between equipment
racks? -

- 

4. Are base angles of frames secured to floor in proper
locat ion?

5. Are all cabinets flush mounted and plumbed ?

6. Has finish of equipment , cabinets, and racks been
- touched up?

7. Are bolts and screws free from stripped -threads and
defaced heads?

— —-i ~~~~~~~.~~ j,- s —  - r.--- — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

USACEEZA FM 111—R - Figure 6-3. USACEEIA Form 111-R.
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QUAL ITY CONTROL CHECKLIST - INSIALLATION
(CCCR-702-2) PAGE 2 OF 7 PAGES

YES NO NA

8. Have sufficient clearances been provided between
apparatus for heat dissipation ?

9. Are terminal blocks aligned on distributin çj frames?

10. Has equipment been installed in cabinets or racks in
accordance with face layouts? 

-

11. Are all nuts and bolts securely ti ghtened?

12. Are exposed or cut ends of metal filed smooth and
painted?

0. Cable Racks

1. Location of cable racks:

a. Are cable racks located in accordance with cable
plan drawing ?

b. Does height of cable racks conform to height above
— floor as indicated on cable plan drawing ?

c. Are cable racks located so that clearance is
provided for installation and maintenance of
ultimate equipment?

d. Are cables located so they are not subject to damage
due to exposure or other detrimental conditions?

2. Assembly of cable racks:

a. Are long sections of cable racks used where
possible?

b. Have clamp ing details been altered other than where
necessary to avoid i nterference?

c. Are open ends of cable racks properly closed ?

d. Are vertical cable racks properly terminated on
floors?

3. Support of cable racks:

a. Are cable racks properly supported and fastened?

b. Arc’ cable racks installed so that no excessive load
or bindinq is imposed on the equipment? 

_____-— — — — — —  — —  
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Figure 6-3. USACEELA Form 111-R Continued.
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QUALIT Y CONTROL CHEC KL IST - INSTALLA T ION
(CCCR-702-2) - 

—-
_

PAGE 3 OF 7 PAGES
____

YES NO NA
-~~~~

- -

c. Are horizontal cable racks supported on approxi -
mately 5 feet centers hut not to exceed 6 feet?

d. Has support been provided within 3 feet or free end
of cable rack? -

e. Are cable racks braced where necessary to prevent
sway?

E. Runn ing Cable

1. Are cable runs made in accordance with cable running
l i s t ?

2. Are oval shaped switchboard cables placed on edge?

3. Are cables twisted or crossed on cable rack?

4. Do cables conform to the bending radii and position
at turns or bends?

5. Is protection provided where cable sireaths contact
rough or sharp edges or metal? -

6. Are cables turned off over side of cable racks
formed with minimum allowable radii?

7. Are cables turned off rack horizontally and then up?

8. Do cables to the distributing frame enter on the
vertical side?

9. Are cables serving the horizonal side of a distrib-
uting frame secured to the transverse arms near the
vertical upright?

10. Are cable tags properly prepared and in accordance
with the cable running list?

11. Are cable tags secured at each end of ca bl e run?

12. Have cable tags been removed upon completion of
verification and termination ?

— 13. Are cable butts located as near as practicable to
the point where the first wires turn- dut?

14. Are cable butts properly treated?

Figure 6-3. USACEEIA Form i11-R Continued . 
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QUALITY CONTROL CHECKLIST - iNSTALLAT ION
(CCCR- 702-2) PAGE 4 OF 7 PAGES

YES NO NA

15. Is insulation of wires undamaged at butt location?

16. Are unused and spare wires protected at bu tt location ?

F. Securing Cable

1. Is starting stitch properly made and placed ?

2. Is required Kansas City stitch properly made?

3. Are first and succeeding l ayers of cable properly
secured?

4. Are cables secured at every cable rack cross strap?

5. When cable butt is between securing devices , are
cables secured together with an appropriate stitch ?

6. Are lock stitches properly made and spaced?

7. Are splices in twine properly made ? -

G. Sewed Forms

1. Is proper size twine used for the diameter of the form?

2. Are proper number of strands used?

- 3. Are stitches properly spaced ?

H. Butting and Strippin q~

1. Are proper tools used for butt i ng and stripping of
- 

cab le?

2. Are cable butts properly dressed ?

3. Is proper distance maintained from cable butt to
• fann ing strip?

I. Fanned Forms

1. Are cables fanned and connected to the left side of
v~’rtical mounted terminal blocks and to the bottom
of horizontal terminal blocks?

2. Are conductors in fanned forms not twisted and
bunched ?

- 
_u

~~~~~__

Figure 6-3. USACEEIA Form 111-R Continued .
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OF ES

. 
YES NO NA -

3. Are fanned forms straight and taut from butt
location to fanning strip?

4. Is length of skinners correct?

5. Has color code been properly followed?

6. Are spare wires disposed of properly?

J. Stenciling

1. Is equipment correctly identified and stenciled in
accordance with floor plan drawings?

2. Are desi gnation s correctly located ?

3. Are corrected size designations used on particular types
of apparatus or equipment?

K. Strapping -

1. Are straps properly placed?

2. Is correct type of strap wire used?

3. Does insulation extend to terminal?

4. Are straps placed so as to not interfere with
operation of apparatus?

5. Is removal of apparatus not blocked?

6. Are designation s not obscured?

1. Connecting and Soldering

1. Is soldering clamp used when connecting wires?

2. Are connections made on terminal in proper manner?

3. Is all solder ing done with standard resin core solder?

4. Are connections secure and free of foreign substances?

5. Have all unsightly flux and excess globules of so lder
been removed?

6. Is insulation on skinners not burnt or otherwise damaged~

r 
- FIgure 6-3. USACEEIA Form 111-R Continued.
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QUALITY CONTROL CHECKLIST - INSTALLATION 
— — -

(CCCR-702-2) . PAGE 6 OF 7 PAGES

- 
YES NO NA

7. Do skinners on connected terminals not exceed 1/16 in?

8. Are all conductors given a continuity test after
connection is made?

M. Transistor Soldering Techniques

1. Is caution exercised to assure that excessive heat
does not destroy transistors?

2. Are safeguards in effect to prevent leakage current
at the end of an electrical sol dering iron from
destroying transistors?

N. Wrapped Connections

1. Are wrapped connections applied only on suitable
— terminals?

2. Are connections essentially straight and free of
angular bends or cramps? -

3. Are the required number of turns in contact with the
terminal in accordance with criteria for gauge
of wire used ?

4. Are wrapped connectors soldered where applicable?

0. Cross Connections

1. Are jumpers proper ly routed at distribution frame?

2. Do jumpers have sufficient slack after connection?

3. Are conductors not twisted between fanning strip and
terminal?

4. Does twist remain in conductors beyond rear of fanning
strip?

5. Are jumpers properly dressed?

• 6. Has excess solder been removed from terminals?

- ...J ~~~~~~~~

Figure 6-3. USACEEIA Form 111-R Continued.r - 6-21
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A 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0: 7 PAGES
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P. Equipment and Signal Grounds

Are equipment and signal ground installed in accordance
with applicable codes and standards and in accordance
with installation drawings?

Q. Conduit

1. Are burrs removed from conduit after cutt i ng?

2. Is bending radii in accordance with AFTO 31-10-12?

3. Are there no more than four 90 degree bends in a
single conduit run?

4. Does number of conductors in conduit conform to
AFTO 31-10-12?

5. Are conduits supported at proper intervals?

6. Have all fittings been tightened after installation?

R. Ducts (RF Shieldings ) -

1. Are hangers for overhead ducts mounted first?

2. Is proper type mallet used in assembly ?

3. Are flange secti ons c leaned before
installation?

S. Coaxial Cables

Is cable inspected for possible damage prior to
Instal lat i on?

..~~ei._ ~~
—— • ~~~~~~~~~~ ~~~~~~~~~ r .

Figure 6-3. USACEEIA Form 111-R Continued.
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c. Assure that shakedown is accomplished as specified and any
corrective action is completed prior to acceptance testing .

d. Advise the QAR/Test Director of the anticipated completion
date at the earlies t time . This notice should be given not less than
10 days prior to the scheduled completi on to permit efficient and
expeditiou s transportation of test personne l and equipment.

e. Assure that an adequate complement of personnel remain orisite
to assist in the final QA inspection and acceptance test.

f. Assure the QC inspection records and installation docu-
mentation are maintained onsite and readily available to the QAR/Test
Director . When the onsite effort is completed , the QC documentation
shall be placed in the project files and maintained for one year.

6.2.4 Operatin~ agency. The operating agency will be the site or
location cognizant organizati on element and will be so i dentified in
all project documentation and individual EIP’s. Tasking to support
the USA~EEIA QA and acceptance test effort will be accomplished
through conriand channels. The operating agency will designate a
representative early in the project but no later than the start of
installation. He will assure the following acticns are taken and
completed .

a. Provide administrative and typing support.

b. Serve as interface between the installation , quality
assurance , and test personnel and the operating agency .

c. Assist in resolution of discrepancies , deficiencies , and
shortcomings. - -

d. Make operating and maintenance personne l available to assist
on an as—required basis.

e. Provide a representative to witness the acceptance test and
sign the TAR .

6.3. SPECIAL CONSIDERATIONS.

• 6.3.1 Interruptions. Quality assurance inspections and tests may be
i nterrupted at any point if disrupted by an equipment or system
malfunction. They may also be interrupted at a compatible break i ng
point to permit scheduled duty breaks. Any inspection that is
interrupted because of equipment malfunction shall be restarted at a
point determined by the QAR/Test Director.

6—23
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6.3.2 Substitutions. Spare equipment may be substituted for
malfunctioning equ i pment with the approval of the QAR/Test Director.
Any equipment which has been replaced shal l be repaired and
retested . During acceptance tests, any piece of equipment , including
cables , conduit , etc., may not be changed or adjusted without the
approval of the QAR/Test Director .

6.3.3 Corrections or modifications of documentation. Site plans ,
specifications , UP’s, drawings , etc., are to be acquired by QA , QC ,
and test personnel prior to comencement of the specified work
effort. At this time the QAR/Test Director will have identified the
applicable and non-applicable observation items on USACEEJA Form 112R
and will delete the mark “non -applicable ” (N/A) those items
inappropriate for his QA inspection observation items . These
documents shall be used as master documents to mark , record , and
identify discrepancies . Any discrepancies noted shall be recorded
using yellow markings to record deletions of equipment , cables , or
changes in schematic diagrams . All additions shall be noted with red
markings. Notes to the draftsman will be in blue . Site
documentation will be marked in the same manner. The designated
installation agency representative will deliver a copy of the
marked-up drawings to the onsite USACEEJA installation engineering
element and i~i the absence of an engineer to Comander, USACEE IA ,
ATTN: CCC-CED, Fort Huachuca , Arizona 85613 or as amended by the
EIP. In all cases a complete set of marked drawings will be left
onsite and maintained by the operating agency.

6-24
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SECTION 7. ACCEPTANCE TEST PLAN AND PROCEDURES

7.1 GENERAL. This section contains the test procedures and states
the special conditions which apply to shakedown , chec kout , and
acceptance tests for the installed AN/FRN-41 TVOR . Onsite tests are
performed to determine if the designated AN/FRN-41 TVOR has been
installed correctly, performs in accordance with the technical
requirements of this SEIP and subsidiary documents , and is
operationally suitable for the intended application.

7-2 TESTING.

7.2.1 Shakedown test and checkout. Functional tests will be
conducted by the installation agency for the purpose of assuring that
the equipment is aligned and operable and the installat ion is in
accordance with the engineering documentation. These tests and
checkouts will be conducted in coordination with personnel of the
operating agency using the test plan identified in paragraph 7.2.2
and applicable technical bullet i ns and technical manuals available to
the operating agency (the user). These tests will be conducted prior
to the installation agency offering the installat ion for acceptance
tests. As stated in section 6, the installation agency is to
anticipate the installat ion completion date and notify the test
agency of this completion not less than 10 days of scheduled date.

7.2.2 Onsite acceptance tests. Onsite ~cceptance testing will be
accomplished in accordance with USACEEIA technical publication number
CCC-TED-75-TP-200. These tests will be preceded by a thorough QA
inspection in accordance with the requirements of section 6. Tests
will be conducted in a normal operating environment , as stated in TB
95-1. Abnormal ambient conditions (e.g., temperature, humidity, or
barometric pressure) during any test will be noted in the test log
with detailed remarks included with the test results. The Test
Director will determi ne if any retesting is required. The operating
agency will provide personnel to operate and maintain the equipment
during tests. Installation agency will provide personne l to assist
the Test Director -in the conduct of tests and measurements . 

- 
-

7.2.3 Flight checks. Operational flight checks will be performed by
Federal Aviation Administration (FAA) qualified Air Traffic Control
(ATC) personnel in conjunction with the acceptance tests and under
the direction of the Test Director. Flight checks will determine
whether or not the installed AN/FRN-41 TVOR functions correctly and
performs in accordance with individual equipment and system mission
requirements. This flight check is documented by the FAA. Copies of
this report will be furnished participating agencies and included In
the test report and retained in project files .

74
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7.2 4 Test equipment. A complete listing of the required test
equ i pment is contained in the appropr i ate technical manual s.
Although the installation agency is responsible for assuring that the
required comp lement of test equipment is available for installation ,
inspection , and test purposes. This test equipment should be
available onsite from the operat i ng agency .

7.2.5 Technical acceptance reconuiendation. Based on the QA
inspections , QC reports and documentat i on , acceptance test results ,
and flight check results , the Test Director will determine the
acceptability of the work effort. Prior to actual rejection, if the
circumstances so warrant , the Test Director will attempt to
coordinate his determination with the test agency and other cognizant
agencies . The Test Director will prepare and distribute the
techn ical acceptance reconu~endation (TAR) in accordance with therequirements of section 8. Preparation of the TAR will be
accomplished onsite imed i ately following acceptance tests.

7.2.6 Test results. When one or more tests fail to meet
requ i rements, the Test Director will determine which portion(s) of
the test was affected and wh ich portion(s) of the equipment or
facility is t. be retested. All deficiencies will be corrected, or,
if not corrected, the deficiencies will be reported on the TAR and in
the final test report .

7.2.7 Final - test report. The test agency will prepare and dis
tribute a test report in accordance with CCCR 702-2 as amended by the
individual EIP and task ing documents. Copies of the completed TAR
and flight inspection report will be included.

I
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SECTION 8. COMPLETION CERTIFICATION

8.1 GENERAL . The results of the QA inspections and acceptance tests
specified in sections 6 and 7 will be documented onsite by the
QAR/Test Director using USACEEIA Form 98R, TAR (figure 8-1). The
purpose of this technical document is to record the significant
project information to include the scope of the effort , results and
conclusions of the requisite inspections and tests , exceptions to the
technical requirements , and recomendations regarding acceptance with
or without exceptions or rejection of the work effort . The TAR also
provide s other participants to indicate agreement or disagreement
with the inspection and test assessments and for user to state a
willingness to technically accept the Installed AN/FRN-41 TVOR .

8.2 DISTRIBUTION. A copy of the TAR will be provided to the signing
participants and the operating agency . The original copy will be
maintained in the test agency project files but copies will be
reproduced and inc luded as part of the test report.

8.3 WAIVERS. Waivers to include coninand approvals for individual
installat i ons will be recorded in the TAR and copies attached for the
purpose of clarifying deviations from this SEIP, the individual EIP,
and Technical Bulletin TB-95-1.
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INSTRUCTIONS

TECHNICAL ACCEPTANCE RECOMMENDATION

1. Entries on the data sheets are to be typed whenever possible to
ensure legibility and provide a quality , fully legible product when
reproduced. If a typewriter is not available , the forms may be
completed by printing with black ink in block letters to ensure
legibiity. The instructions for completion of this form follow on a
block-by-block basis.

2. Pages are to be sequentially numbered to show both the individual
page number and the total number of pages constituting the completed
TAR. Additionally, each page will be i dentified by the date, proj-
ect, and contract number in the appropriate blocks.

3. Instructions for complet i on of the TAR are delineated in the
following subparagraphs and will be completed in accordance with
these instructions:

a. DATE : Enter the day , month , and year of completi on for this
action (e.g., 1/1/79 as the first day of the first month of 1979.)

b. PROJECT/CONTRACT NUMBER: Enter the appropriate project or
contract number. If this is a subproject or part of a subproject,
provide all necessary information (i.e., ZIP milestone number(s),
subproject number(s) as well as subdivision(s) to same).

c. TITLE: Enter the project name or title.

d. LOCATION: Enter the geographic location where the project
was installed .

e. FACILITY -. Enter the name of the facility and other per-
tinent ident ifying information .

f. TEST DIRECTOR: Enter the name, t i t l e, and grade of the Test
Director or QAR assigned to this project.

g. OPERATING AGENCY: Enter the name, symbol , and compl ete
mailing address of the organization having O&M responsibility for
this project , system, or equipment installat ion.

h. ENGINEERING AGENCY: Enter the name, symbol , and complete
mailing address oUthe organizat ion having engineering cognizance and
responsibility .

I. INSTALLATION AGENCY: Enter the name, symbol , and comp lete
mailing address of the organization having been tasked to Install the
TAR materiel .

8-2 
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j. TESTING AGENCY: Enter the name, symbo l , and complete
mailing address of the QA and testing organization tasked for this
project.

k. PROJECT DESCRIPTION: Enter a brief and concise description
of the project to wh ich the TAR applies.

1. MAJOR EQUIPMENT INSTALLED/RELOCATED: List the major items
of equipment installed or relocated in accordance with the proj ect
requ irements. Enter the BOM line item number , materiel description ,
assigned part number or federal stock number , and the quantity of
each major item. Components, assemblies , and subassemblies
configured into a major item as listed In SB 700-20 or CCP 700-20
should also be recorded . Additional pages, numbered in sequence , may
be added as required.

m. DOCUMENTATION: Enter the document identification (i.e.,
drawing number, technical manual number , etc.), title , and the
quantity of each document provided to the operating unit as part of
the project.

n. EXCEPTIONS:

(1) Upon complet ion of Installat ion and testing , any exceptions
to the project requirements wh ich require corrective action will be
listed . Include complete identification of each missing item. Ex-
ceptions must be based on the specified requirements of the project,
supportable through the test results or other valid documentation ,
fu l ly described , and prec isely identified .

(2) The ippropriate exception block must be annotated and sep-
arate sheets should be used for each category of exception .

(3) The Test Director will also enter the suggested action
agency for each exception , recognizing that the Test Director may not
always be in a position to determine the final action agency.

(4) For facilities- that are becoming partially operational ,
identify Installation agency actions remaining for projec t comple-
tion. In this situation, the Materiel Acceptance Record w il l show
the tests that have been made, but will be identified as a partial
record . A final Materiel Acceptance Record will be prepared after
Installation and testing of all remaining project equipment.

o. REMARKS. The remarks section may be used to provide any
additional information on or in support of a reconinendat-ton , com-
mendation , or critlcsm in relation to the project installation ,
engineering , or testing. Entries may Include :

_ _
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(1) Shortcomings which do not require corrective action (not
considered an exception).

L (2) Reconinendations for improving projects of a similar nature.

(3) Identification of support i tems that have not been accom-
plished , and a description of any activity in progress by the operat-
ing agency to satisfy the requirement.

(4) A description of test results with the performing agency
and date(s) accomplished .

(5) A statement to the effect that the installation agency will
forward final “as built” drawings when completed .

(6) A description of the ac power system with identification of
source and backup capability .

(7) A statement to indicate that a list of excess material was
provided the operating comand for final disposition or to identify
material that was excess to the project.

p. CERTIFICATION: Enter the signatures and certification that
the project was installed , tested, and accepted for operation with or
without exceptions as applicable.
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TECHN!C.’t ACCEPTANCE RhCOMMENDATION (SUMMARY) PAGE OF PAGES
(CCCR 702-2)

DATE (DAY, MO, YEAR)

- 

~~~~~~JLCT/~~NlRACT NUM~ER I1TLE LOCATION

FACiLITY TEST DIRECTOR

Oi-’ERATING AGLNCY ENGINEERING AGENCY

— 

INSTALLATION AGENCY TESTI NG AGENCY

PROJECT DESCRIP I ION

This Technical Acceptance Reconinendation is executed by the onsite
representatives of the installat ion , test and operating agencies. It does not
constitute official acceptance of the project but does certify that the MAJOR
iTEMS INSTALLED AND DOCU MENTA l ION PROVIDED are as stated herein. This document
further certifies that the project has been installed and performs satisfactorily
in accordance with the requirements listed under R&ERENCES except as noted
under EXCEPTIONS and REMARKS. Upon execution of this TECHNICAL ACCEPTANCE
RECOMMANDAIZUN, USACEEIA considers this project complete except for such
follow-on action as may be necessary to clear the EXCEPTIONS stated herein.

r 
USACEt IA FM 98-R Figure 8-1. Technical Acceptance Recotmiendation.

1 Jan 79 Replaces 1-IQ USACEEIA CCC-TED-QA FM 98 which Is obsolete
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IECHNICAL ACCEPTANCE RECoMM~NDAl ION PAGE OF PAGES
(INSTALLED EQUIPMENT)

(CCCR 702-2) DATE (DAY, MO, YEAR )

~~~~UJLCT/c~~ RACT NU~~E R I ~~~E LOCAIION

MAJOR EQUIPMENT INSTALLED/RELOCATED

BOM DESCRI PTION PART NUMBER/FSN QUANTITY
ITEM
NO.

4

;

Fiqure 8-1. Technical Acceptance Reconinendation Continued.
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TECHN ICAL ACCEPTANCE RECOMMENDATION 
- 

PAGE OF PAGES
(DOCUMENTAtION)
(CCCR 702-2) DATE (DAY , MO, YEAR )

L 
- 

PR(JJLCT/CONI RACT NUMbEH tITLE LOCAIJON

PROJECT DOCUMENTATION PHOVIDEU)

REFERENCE TITLE NO. OF
DOCUMENTA l ION COPIES

0

~ 

Fi~ure 8-1. Technical Acceptance Recon~nendatio.. Continued,
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TECHN ICAL ACCEPTANCE RECOMMENDATION (EXCEPTIONS) PAGE OF PAGES
(CCCR 702-2)

DATE (DAY , MO, YEAR )

~ ~~~~~~ ECT/CONlR~~T N U M~ER liTLE LOCAIION

EXCEPTION S SUGGESTE D
ACTION

ENGINEERING 
~J INSTALLAtION OTHER 0 AGENCY

.1k

/ 

Fi~ure 8-1. TechnIcal Acceptance Recomendation Continued,
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[ECHN ICAL ACCEPTANCE RECOMMENDATIONS (REMARKS) PAGE OF PAGES
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CERTIFICATION
Acceptance tests and Qualit y Assurance Inspections are complete for equipment
installed under this project.

W ITHOUT EX CEPTIONS 0 W ITH NOTED EXCEPTIO NS 0
INSTALLAJION AGENCY SIGNATURE AND IITLE

PRINTED

O~ERAT1NG AGENCY SIGNATURE AND tITLE

PRINTED

TEST AGENCY SIGNATURE AND TITLE

PRINTED

ACCEPTANCE
Equipment herein certified successfully Installed and tested, is accepted for
operation.

OPERATING COMMAND SIGNATIJ~E

J tITLE

Figure 8-1, Technical Acceptance Reconinendation Continued.
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This standard engineering installation package is based on the most current thinking at
US Army Communications Command. Your experience and help can improve our
responsiveness in this area. Please send us your comments. Thanks.

SEIP MGT Officer
Comments on SEIP (please give number ) AUTOVON 879-6719

How can we contact you?

Rank Name Duty position Duty station AUTOVON number
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DEPARTMENT OF THE ARMY
HEADQUARTERS, US ARMY COMMUNICATIONS-ELECTRONICS

ENGINEERING INSTALLATION AGENCY
Fort Huachuca , Arizona 85613

Change 29 July 1983
No. 1

STANDARD
3 ENGINEERING INSTALLATION PACKAGE

TERMINAL VHF OMNIDIRECTIONAL RANGE ( TVOR)
SYSTEM AN/FRN-4 1

USACC SEIP 012, 16 February 1979, is redesignated USACEEIA SEIP 012, per USACC
Supplement 1 to AR 310—2 Is changed as follows:

1. Remove DD Form 1473, Report Documentation Page , and destroy .

2. Make th. following pen and ink changes:

a. Page 1—12, paragraph 1.Sa(l), delete CCTM 105—50—21. Renumber paragraph
l.Sa.

b. Page 1—15, paragraph 1.6.1, line 7 , change office symbol ATTN: CCC-CED-STD
to CCC—CE—ES .

c. Page 1—15, paragraph 1.6.2, line_2, change office symbol ATTN: CCC-SPT-RM
to CCC—DRM—P-R.

d. Page 2—3, paragraph 2.4, line 11, change site concurrence letter (SCL) to
project coordination letter (PCI.).

e. Page 3—15 , paragraph 3.4.1, line 2, change two sets of drawings to three
sets of drawings .

f. Page 4—1, paragraph 4.1.2, lines 2 and 3. Change USACC Coimnander and
another “marked—up” to local conunander and two “macked—up”.

3. After posting this change file the change sheet in front of the basic
publication for reference purposes.

FOR THE COMMANDER:

HOWARD C. RICHARDS
Colonel, Signal Corps
Deputy Cosunander

NNIS H. WARRE

~ Lieutenant Colonel, Signal Corp.
Executive Officer
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— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~

DISTRIB UTION :
Special
3 - CC-PA-AMP
10 - CCC-CE-ES
4 - CCC-CE—SS
4 - CCC-TED
5 — USACEI Bn
10 - USACEEIA—CONUS, ATTN: CCCN—TR , Fort Ritchie , MD 21719
10 — USACERIA-EUROPE, APO New York 09056
10 —

. 
US Army Signal School, ATTN: ATSN—CD—MS, Fort Gordon, GA 31905

2 — US Army Materiel Development and Readiness Coimnand, ATTN:CCN—PI-P,
Washington , DC 20315

5 - 5th Signal Conunand, APO NY 09056
5 — 7th Signal Coimnand, Fort Ritchie , MD 21719
3 — US Army Coimnunications Coimuand, ATTN : CC—OPS—PP, Fort Huachuca , AZ 85613
2 — US Army Training and Doctrine Coimnand, ATTN: ATCE , Fort Monroe , VA 23351
2 — US Army Forces Coimnand, ATTN : AFCE , Fort McPherson , GA 30330
2 — Defense Conununicatlons Agency , Technical Library Center , Code 205, Washington ,

DC 20305
12 — Defense Documentation Center, Cameron Station, Alexandria, VA 22314
2 — Naval Electronic Systems Conunand (NAVELEX), Code 51032, Washington, DC 20315
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