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DISPOSITION INSTRUCTIONS

Destroy this document when no longer needed.
Do not return it to the originator.

DISCLAIMER

The use of trade names in this document does not constitute
an official endorsement or approval of the use of such commercial
hardware or software. This document may not be cited for purposes
of advertisement.

AVAILABILITY

This publication is available to non—Government agencies and
may be purchased through the Defense Documentation Center , Cameron
Station , Alexandria , VA 22314.

Government activities may requisition copies by writing to
the Coninander, Headquarters, Fort Huachuca , AIIM: CCH-PCA-ASP,
Fort Huachuca , Arizona 85613.

NEUTRAL LANGUAGE 3
The word uhe( when used in this publication represents both

the masculine and feminine genders, unless specifically stated
otherwise.

CERTIFICATION

The certifications/verifications conta i ned in this publication
are essential to the conduct of the business of the Government.
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SECTION 1. GENERAL

1.1 PURPOSE. The purpose of this Standard Engineering Installa-
tion Package (SEIP) is to provide detailed guidance for the engi-
neering, installation , and testing of the nondirectional beacon
(NOB) navigational aid (NAVAID) facility.

1.2 SCOPE. This SEIP is applicable to all US Army Communications
Coninand (USACC) engineering -installation activities i nvolved in the
planning and implementation of NOBs. This SEIP provides site sur-
vey data , engineering and installat i on specifications and instruc-
tions, typical installation drawings, a Bill of Materials (BOM),
quality assurance and test and acceptance procedures. and comple- A
tion certification format.

1.3 APPLICABLE DOCUMENTS.

1.3.1 Government Documents

a. Manuals.

TM 5-803-4 Planning of Army Aviat ion Facilities

FM 11-486-23 Telecommunications Engineering: Air Traf-
fic Control Facilities and Systems

TM 95-226 US Standard for Terminal Instrument Pro-
cedures (TERPS)

USAF 1.0. 31-10 Standard Installation Practices
Series

b. Regulations

AR 105-6 C-E Standardized Tel ecommunications
Program

CCR 702-1-2 USACC Quality Assurance Program f or
Engineering, Instal lation, and Accept-
ance of Communications -Electronics
Equipment and Systems.

CCR 385-1 Communications Safety

CCCR 34-2 Preparat ion of Engineering Installat ion
Packages and Standard Engineering Instal-
lation Packages

1— 1
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CCC R 702-1 USACEEIA Quality Assurance and Testing
Program

CCCR 702-2 Preparation of Documentation for Test and F
Eval uation of Communications-Electronics
Matari al

CCC R 702-3 Role of the Test Director

CCCR 702—4 Quality Assurance During On—Site Install~-ti on

CCCR 702-7 Product Assurance fluality Ass urance Cor-
rective Act ions

c. Handbooks

MIL—HDBK-232 RED/BLACK Engineerina Irist~ llat ion
Guide li nes (U )

d. Technical Bulletin

TB 95- 1 US Army Air Traffic Control and
NAVAID Facil i ty Standards

e. Circular 0

DCAC 370—160-3 Site Surve~ Data Book for CommunicationsFac i l i ti es

f. Miscellane ous

USACEI Bn The Corrrrnjnications-Electroni cs Installa-
Pamph l et 105-3 tion Planning and Implementation Guide

CCP 700-20 List of Nonadopted Comm~rc ia1 Items of
Equipment

CCC -TED-75-TP-2 00 Oua li ty Assuninc~ Eva l ua t ion  and T~ch nical
Acceptance Test of Wo rld-Wi de Army Air -
fiel ds/Hel iports Con~nunicat ions m d  Navi-
gational Aids (Revision 2’~ Te~t Pl an

1—2
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• SE IP 010 Standard Engineering Installation Packaae ,
US Army Airfield/Heliport Air/Ground
Commun i cat i ons

SEIP 020 IJninterruptIhle Power Faci l it ies--48 V dc

1.3.2 Non-Government Documents

NFPA 7O-XXXX National Electrical Code (Current edition )

NDB Transmitter Manufacturer ’s manua l  ( Naute l)
Manua l

Monopole Antenna Manufacturer ’s manual (Polestar)
Manual

1.4 DEFINITION OF TERMS.

Balanced-T antenna . An antenna consisting of a horizontal wi re
connected to and bisected by a vertical wi re extend i ng downward .
The vertical wi re is the radiator; the horizonta l wi re provides
capacitive loading.

Capacitance. The property of a circuit or body that enab les it to
store an electrical charge and , hence , to transmi t alternating cur-
rents.

Conduct ivity. The capability of a substance to transmit electri-
c i ty; the reci procal of resi stiv ity.

Counterpoise . An array of conductors beneath an antenna .

Monopole antenna . An antenna , usually vertical , cons i st ing of a
single radiating element.

Nondirectional beacon . A low frequency (lf)/medium frequency (rnf )
radio transmitting station used with airborne automatic direction
finders . Usually referred to as NUB . Same as compass locator and

a H-beacon .

1.5 BACKGROUND. This SEIP is prepa red in accordance with US Army
Commun ications Command (USACC) Supplement 1 to AR 105-6, C-E Stan-
dardized Tel ecommunications Program .

1.6 OTHER CONSIDERATIONS. RED/BLACK criteria have not been cov-
ered in this document. Refer to MIL-HDBK-232 for details.

C
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1.7 SYSTEM DESCRIPTION. The NOB is an lf/mf radio beacon that ra-
diates an omnidirectional signa l for use in aircraft navigation .
Station identification is provided in Morse code by tone modulation
of the carrier. Voice transmission capability is provided at the
NOB transmitter site . However, in this SEIP no voice capability
is provided at the monitor site. The voice capability of the NUB
transmi tter will be used as required to transmit a 2600-Hz tone
indicating ac power failure (see 1.7.7). The facility consists of
a transmi tter shelter , single or dual transmitters , transmitter
changeover unit (dual-transmitter sites), antenna tuning unit , bat-
tery backup power system, monitor/alarm receiver with antenna , ac
power failure indicator , antenna system, and a counterpoi se/ground
system. The shelter houses the transmitter , the changeover unit ,
the antenna tuning unit (with balanced-I antenna), and the backup
power supply. The monitor/alarm receiver and the ac power failure
indicator receiving unit are remotely located . Figure 1-1 is a
single transmitter facility block diagram and figure 1-2 is a dual
transmitter facility block diagram.

1.7.1 Shel ter. The shelter interior is 7 feet 5 inches (2!6 cm)
wide by 9 feet 5 inches (287 cm) long by 8 feet (244 cm) u gh. It
is manufactured of polyurethane core walls with a fiberglass coat
inside and outside. The sidewalls and roof are an integra l unit.
The shelter comes with a circuit breaker panel containing a 100-A
main breaker and eight 15-A circuit breakers; four lOO-W incandes-
cent lights , four duplex outlets , an exterior light; and an 850
cubic-foot-per-minute , 12-inch exhaust fan with motorized louvers.

1.7.2 Beacon Transmitter. The NUB transmitter operates on an in-
put voltage of 102 to 138 V ac or 204 to 276 V ac and an input fre-
quency of 47.5 Hz to 63 Hz. The transmitter is a totally solid
state unit designed for continuous operation with an output of up
to 50 watts. The transmitter is amplitude modulated by an inter-
nally generated tone, keyed on/off for station identification by a
programmable keying circuit , which may be adjusted for any two- or
three-letter code. A compression amplifier and audio fi l ter pro-
vide for simultaneous station identification and voice modulation .
(This SEIP does not provide voice capability from the monitor/alarm
site.) The transmitter operates in the frequency range of 190 to
535 kHz. The transmitter has internal capability for automatic
shutdown when the carrier or modulation l evel exceeds preset limits.

1.7.3 Beacon Transmitter Changeover Unit. The changeover unit is
utilized where a dual beacon facility is instal led . The changeover
un it is controlled by the failure-sensing/shutdown circuitry con-
tained in each transmitter . When a shutdown is initiated in the
prima ry transmitter , the changeover un i t transfers to the backup
transmitter within 20 to 35 seconds. A subsequent failure of the
backup transmitter results in a shutdown of this transmitter. The
NDB will remain in the shutdown state until one transmitter is man-
ually restored to operating status.

1-4
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1 .7.4 Antenna Tuning Unit. The antenna tuning unit matches the
impedance of the antenna to that of the transmitter output. It
automaticall y compensates for var iat i ons i n antenna reactance
caused by environmental changes while the system is in operation .
Where the balanced-T antenna is used , the FA 9782/1 antenna tuning
unit is mounted in the shelter. Where the monopole antenna is
used , it is shipped with its own tuning unit which mounts on the
antenna mast. (See 1.7.8 for description of antennas.)

1 .7.5 Backup Battery Supply . The backup battery supply consists
of a 48-V dc rectifier-charger and four 12-V dc , automot i ve type ,
maintenance-free batteries. This battery supply is capabl e of op-
erat ing a dual beacon fac ili ty for 1 2 hours , with a recharge ti me
of 1 2 hours .

1.7.6 Monitor/Alarm Receiver. The monitor/alarm receiver is lo-
cated in the tower cab or other area dictated by local operational
requirements. This receiver , using a whip antenna , rece i ves the
on-the-a ir signal from the beacon antenna . Whenever there is a
change in rf s i gna l or identification tone that exceeds the receiv-
er ’ s preset tolerances , v isual and audibl e alarms are activated.

( 1.7.7 Ac Power Failure Indicator. One of two methods is used to
provide an indication at the monitoring site when the transmitter
is operating on battery power because of ac power failure.

1 .7.7.1 Landline Transmission. At those sites which have exist ing
si gnal cable , one pa i r of the ca b le can be used to remote the ac
power failure indication to the tower cab.

a. At the transmitter site , one pro~.ected pair is connected
from the rectifier-charger ac power failure relay to the outside
plant protector bl ock. No additional equipment is required at the
transm itter site .

b. At the con trol tower , the indicator panel can usually be
moun ted in the NAVA ID console. When the monitoring site is not the
control towe r , or w here conso l e space i s not ava i lab le , a sma l l
cab inet enclosure can be provided . The panel contains a dual l amp
assembl y and an aud ib le alarm unit w hi ch generates a steady tone at
a frequency of about 2900 Hz at an audio level of 68-80 dB. Three
adjustable resistors are provided to compensate for various line
ioop resistances.

c. At sites using a land li ne for transmission of indication
of ac power fa i lure , no use is made of the NDB s voice capability .
At such sites the station ident ifi cation keying tone shall be ad-
justed to provide a modulat ion l evel of 90 percent.

1-7
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1 .7 .7 .2  Radiated Transmission.

a . Where no landlines are avai l ab le , the ac powe r fa i lure in-
dication is transmitted by the NOB transmitter and received by the
moni tor receiver in the control tower. The ac power failure relay
contac ts i n the rec ti f ier-char ger opera te the ‘M” lea d of a tele-
phone-type , single-frequency si gna l ing unit (SFSU) to provide ad-
justable level 2600-Hz tone to the voice input of the NOB. A small
dc-to-dc converter module operating from the NOB +48 V battery sup-
ply provides the -48 V dc necessary to operate the SFSU. The fail-
ure indication persists as long as ac power is off at the NOB loca- 0

tion . The monitor receiver volume control can be used to reduce or
silence the tone.

b. At sites using the NOB radiated si gnal to transmit the in-
di ca ti on of ac power fa i lure , the sum of the modulat ions p roduced
by the station identification keying tone and the 2600-Hz tone must
not exceed 90 percent. The modulation produced by the identifica-
ti on tone shall be adjusted to 70 percent and the modulat ion pro-
duced by the 2600-Hz tone shall be adjusted to 20 percent.

1.7.8 Antenna Considerations. Because of its location on or near
to the airfield , the NOB antenna hei ght must be limited . Also , an
omni direct ional radiation pattern is desired . Low cost and a sim-
pie structure are other desired properties. These considerat ions
p ract ically di c tate an electr icall y ‘short” vertical radiator , w i th
c~pac itive top l oading, and a ground-level , rad ial counter po i se .
The vertical radiator is limited to a small fraction of a quarter
wavelength at the operat4ng frequency (195-535 kHz). Capacitive
top loa di ng ra i ses the antenna current in the short radia tor , wh ich
improves radiation efficiency and therefore increases the range.
The counter po i se at ground level lowers the feedpo i nt res i stance ,
which also improves radiation efficiency.

a. Physical description . Th is SEIP provides a choice of an-
tennas--a balanced-T for most sites and a monopole where space for
the balanced-T is not ava ilabl e or where it is necessary to remote
the antenna from the transmi tter. The balanced -T antenna consists
of a vert ical wire radiator top -loaded by a horizontal wi re. The
horizontal w ir~ is supported by a pole at each end. The monopole
co ns kts  of a ri g id , guyed , vert ical radiator loaded w i th  self —
sjpp~ir~ir;~ radial elements at the top. The monopole is factory
tuned to a specific frequency.

b. Desij~i~~arameters . The range and radiation patterns of the
NUB depend on the factors below , l isted in approximate order of im-
portancE

1-8
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(1 ) Length of vertical radiator.

(2) Power input to the antenna .

(3) Antenna hei ght above average ground level .
(4) Capacitance of top load to ground .

(5) Length of counterpoise radials.

(6) Number of counterpoise radials.

(7 ) Soil conductivity .

(8) Termination of radials .

c. Radiator length. Radiation efficiency increases rapidly
with increasing radiator length up to a quarter of a wavelength at
the operating frequency. For practi cal purposes , lengths from 15
to 50 feet (5 to 15 m) are used in the bridged-T antenna , depending
on the desired range and physical he ight limitation imposed . The

4 ( monopole length is fixed at 40 feet. A loading coil in the NDB an-
tenna tuning unit compensates for the reduced length at the expense
of radiation efficiency.

d. Power input to the antenna. Power output of the NOB
transm i tter is limited to 50 watts by desi gn. With a short anten-
na, some of this power is dissipated as heat in the antenna tuning
unit. Actual power input to the antenna varies with the capacit ive
top load and with the length of the vert ical radiator.

e. Antenna height above ground. Most NOB antenna fnstalta-
tions have the counterpoise at ground level . Increasing the hei ght
of the antenna and its associated co unterpoise above average ground ,
by installation on a hilltop, for exam p le , increases the range .

f. Capacit ive top load. Increasing the capacitance of the
top load with respect to ground raises the antenna current near the
top, which increases radiation eff ic iency. This is especial ly ef-
fective for very short vert ical radiators. The capac itance in-
creases directl y with the length and number of top elements and in-
versel y with the distance between counterpoise and top load. The
top loading of the monopole antenna is an integral part of its de-
si gn and is not variable.

1 9
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g. Length of counterpoise radials. Increasing the length of
counterpoise radials improves radiation efficiency , up to a length
of a quarter wave length at the operating frequency. Radials of 100
feet (30 m) are used with the balanced-T antenna and 82.5 feet (25
m) are used with the monopole antenna . Space limitations may dic-
tate shorter lengths at some sites. In such cases, extend those
rad ials  whi ch are less than the standar d len gth to the boun dar y of
the avai lable space.

h. Number of counterpoise radials. A minimum number of ra-
dials for an approximately circular radiation pattern is four.
This results in a four -leaf-clover pattern . Increasing the radials
to six makes the pattern move nearly circular. More radials result
in still better circularity and somewhat better radiation efficien-
cy. The counterpoise for the balanced-T antenna uses 36 radials
spaced every 10° and the monopole antenna uses 6 radials spaced
at 60°.

i. Soil conductivity . Greater radiation efficiercy is real-
ized with higher soil conductivity. The soil acts as an extension
of the counterpoise.

j. Termination of radials. Terminating the counterpoise ra-
dial wires with 6-foot or longer ground rods at their ends not only
keeps them in place but improves the transition between the high
conductivity of the metal and the relatively poor conductivity of
the soil.

k. Ground impedance. The counterpoise/ground impedance to
earth should not exceed 10 ohms ; 5 ohms is desired . (This require-
nient is an exception to SEIP 010. )

1.7.9 Typical Antenna s. The EIP engineer may vary the length of
the vertical radiator of the balanced-T antenna within the range of
15 feet to 50 feet (5 to 15 m). The BUM for this SEIP results in a
length of approximately 30 feet (9 m ). Any change in the length of
the vertical radiator requires a corresponding change in the lengths
of the supporting poles and downlead pole. In select ing the length
of the vertical radiator , the eng ineer must balance the increased
range associated wi th greater lengths aga inst the greater intrusion
into the airspace. The monopole antenna is factory-constructed for
a specific operating frequency . It can be furnished for any fre-
quency in the 200 to 1 500 kHz range. The operating frequency must
be added to the BOM when ordering. Except for frequency considera-
tions , the desi gn of the monopole antenna is fixed .

1.~~
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1.8 COMMENTS ON PUBLICATION.

1 .8.1 Users of this publication are invited to submit recomenda-
tions for improvement. Comments should be keyed to the drawing,
page , paragraph , and line of the text where change is recommended .
A ma iling card for conven i ence is bound with this SEIP. Comments
should be sent directly to the Commander , Headquarters , US Army
Communications-Electronics Eng ineering Installation Agency , (HQ,
USACEE IA), ATTN: CCC -CED-SEP , Fort Huachuca , Arizona 85613.

1.8 .2 Requests for USACEE IA regulations and forms should be
addressed to the Commander , 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 necessary to
accomplish the preliminary engineering, equ i pment layout , and site
survey associated with the installation of an NOB faci l i ty.

2.2 SITE SELECTION. Site selection for the NOB is a compromise
between ideal conditions and practical necessity. Under ideal con-
ditions , the installat ion would be l ocated on flat terrain devoid
of obstructions for several hundred feet from the facility. Since
sites are seldom i deal , practica l criteria are stated below.

2.3 SITING CRITERIA. The following are the siting criteria for
the NOB and are pertinent to obtainino optimum technical perform-
ance of the equipment. Unless otherwise specified , measurements ,
are made from the center of the antenna .

a. Wherever possible , a site should be selected close to
existing commercial power, si gnal ca bles , and established roads.

b. Normally, a flat , clear plot is desirable; however , a
hilltop site can also be feasib le.

c. The ground should be composed of loamy soil rather than
rocks and sand , to make it easier to lay ground wi res and provide a
good rf ground.

d. The site should be at least 150 feet (45 m) away from any
well-traveled , hard-surfaced road.

e. Within 200 feet (61 m) the site should be clear of all
reflecting , absorbing, or radiating objects that are over 2 feet
(0.6 m ) hi gh.

f. Within 400 feet (122 m) the terrain must be clear of all
refl ecting or radiating objects over 25 feet ( 8 m) high , such as
hills , trees , shrubs , water towers , buildings , and overhea d wires
and cables (vertical or horizonta l) .

g. A minimum plot of land 200 feet (61 m) by 240 feet (70
m ) is required for a beacon instal lat ion using a balanced-T an tenna .
Where real estate is not a probl em , the recommended plot size is
220 feet (67 m) by 300 feet (91 m). This wi l l  accommodate a beacon
shelter , the antenna and counterpoise , and the access road and
turna bout. Antenna orientation is not critical and any orientation
may be used . A plot 220 feet (67 m) by 300 feet (91 m) can also
accommodate a power bu ilding . However , a power building is not in-
cluded in this SEW.

2-1
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h. Where real estate is a problem or it is necessary to re-
mote the antenna and antenna tuning unit from the NOB transmitter ,
the 40-foot Polestar monopole antenna should be specified . The
site for the monopole antenna should be at least 100 feet (30 m) in
diameter .

i. Power cabling into the site must be underground within 300
feet (91 m) of the center of the site.

j . Airfield clearance criteria as specified in TM 5-803-4
must be complied with.

2.4 SITE SURVEY CRITERIA. When selecting a site , the f i rs t ste p
is to make a preliminary field survey or site survey as required
by DCAC 370-160-3. The survey should include an actua l fi eld in-
spection of the entire prospective site area , noting general topo-
graphic features , accessibility , availability of power , and ob-
structions which cannot be removed . The following info rmation
must be obta i ned during the survey :

2.4.1 Coordinates and other adequate i dentifying means which fur-
nish the geographical location of the site.

2.4.2 Data for preparation of a site drawing shall include the
following sketches :

a. A sketch showing the location of the site with respect to
any AAF/AHP , airbase , or town in the vicinit y , as well as adjacent
roads and power and telephone lines.

b. A sketch showing the natural features and other important
details of the site , such as plot dimensions , trees , fences , drain-
age ditches, existing buildings , utility lines , and other obstruc-
tions within 1 ,000 feet ( 333 m~ of the proposed locattcirr of the NOBshelter and antenna . This sketch should also show the proposed lo-
ca ti on of the access road an d power l i ne term i nal pole together
with the routing of the underground and overhead lines running from
the terr~ina l pole.

c. A floor plan layout of the control tower cab or other op-
erational area where the remote monitor/receiver is to be installed .
Included in this sketch must be power requirements and space re-
quirements for the receiver and antenna , including rf cable routing.
The ac power failure indicator should be included , if appropriate .

2.4.3 Climatic conditions , including direction of prevailing wind.
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2 .4 .4 Avai labi l i ty  of electr ical power.

2.4.5 Availability of civil fire and police protection if the fa-
c ility i s not loca ted on a m i litary installation .

2 .4.6 Protect ion requ i red a ga ins t  van da l i sm .

2.5 SITE SURVEY CHECKL IST. Prior to conducting the site survey ,
a checklist will be prepared by the project engineer. The site
survey checklist establishes gu idelines for the survey team to en-
sure that all pertinent technica l data are i dentified , assem ble d ,
and properly documented. The survey team must also have a comp lete
set of drawings to assist  them in the conduct of the survey . Fi g-
ure 2-1 is a sample site survey checklist for the installation of
an NOB facility. The site survey checklist , when completed , wi l l
aid in preparing the official survey report.

2.6 SITE SUPPOkI REQUIREMENTS. Site support requirements must be
thoroughly and precise ly identified . These requirements wi l l  con-
s i st of the fo l low i ng as a m i n i mum :

2 .6 .1 Specifying the physical location for the NOB site , including
the plot size, orientat ion , and any obstruction clearing required .
Where the NOB site creates an airfield clearance violation , specify
the requirement for a wa iver.

2.6. 2 Spec ify the antenna support poles (ba lanced-T) or antenna
base (monopole) , the counterpoise and ground , and footings for
shelter. Reference drawing STD—AF- 056 1 . Also specify that the
facil it ies engineer must transport shelter to s i te , pl ace on foot-
i ngs , an d bolt  down at time of ins ta l l a t ion . Obs truct i on l i ghts
and li ghtning protection are to be provided as part of site sup-
port. Qb.s..truction lights should be specified only where the fa-
c i lity crea tes an obstruct i on to a i rcraft fl i ght . (Reference TM
5-803-4.) Not all l ocations will require obstruction lights.

2.6.3 Specify the power required to the shelter and any restric-
tions on power routing.

2.6.4 Spec i fy any security fencing required .

2 .6.5 Specify the space required for the remote monitor receiver ,
including antenna , and specif l y the space required for the ac power
failure indicator receiver if one is to be installed .

2.6.6 Spec ify any installation team support and material storage
and handling requirements.

(
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2.6.7 Specify that crystals for the NOB transmitter must be pro-
vided . State NOB frequency.

2.7 EQU IPMENT CHARACTERISTICS. The phys ical and electrical char-
acteristics of the major components of the NOB facility are listed
in table 2-1.

•
~
)
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SITE SURVEY CHECKL IST

1. PROJECT TITLE AND NUMB ER : ______________________________________

2 . SITE NAM E : ________________________ ________________________________

3. LAr: 
_____________ 

LONG : 
_____ ____ - 

ELEV : 
___________— 

FT MSL
4. PURPOSE OF SITE SURVEY : 

_________ _________________________________

(

5. PERSONNEL CONTACT ED:

Name and Grade or Rank Position and Organization Phone No.

( Figure 2-1 . Sample Site Survey Checklist (sheet 1 of 9)
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6. CLIMATIC DATA:

(Cl imatic data having bearing on engineering of project: strong winds ,
icing , ex tremely high or extremel y low tempera ture , persistent hi gh
humidity , li ghtning . Include prevailin g wind.)

7. LOCATION SKETCH :

(Provide a sketch showing the l ocation of the site with respect to any
AAF /AHP , a i rbase , or town in the vicinity , as well as adjacent roa ds
and power and telephone l ines.)

Fi gur 2—1.. Sampje S~t~ Survey Checklist (sheet 2 of 9)
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8. AIRFIELD CLEARANCE:

(Provide sketch showi ng distance of site from runway centerline, distance
of si te from tax iways , and other pertinent i tems . Is waiver required?)

(1 Figure 2 1. Sample Site Surv:y Checklist ~sheet 3 of 9)



SEIP 013 15 November 1979

9. NDt~ TRANSMITTER SITE:

a. Sketch. ( Provide a sketch showing the na tura l fea tures and other
important detail s of the site , such as plot dimensions , trees , fences ,
dra i nage di tc hes , exis ting buildings, utility lines , and other obstruc-
tions within 1 ,000 feet (333 m) of the proposed location of the NDB
shelter and antenna . This sketch should also show the proposed location
of the access roa d and power l i ne term i nal pole together wit h the rou ti ng
of the underground and overhead lines running from the terminal pole.)

Figure 2 -1. Sample Site Survey Checkl i s t  (sheet 4 of 9).
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b. Discussion. (Location of antenna support poles , antenna ,
counterpoise/ground , transmitter , antenna tun ing un it , t ransmit ter
changeover unit , rectifier-charger , ac power failure indicator. Include
sketches as required.)

c. Ac Power Availabilit y .

d. Ground .

1 . Resistance to ground of existing cou.nterpoise:. 
____ 

ohms.

Date measured : 
-
. Method : 

________ _________

2. Soil resistivity : ____________________— 
ohm-centimeters .

Date measured : 
_______________ ____-

. Method : —-___________________

3. Soil type : _________________________—.

Figure 2-1. Sample Site Survey Checklist (sheet 5 of 9).

2-1 1
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10. MONITOR RECEIVER SITE : /

a. Sketch. Provide a fl oor plan layout of the control towe r cab or
other operational area where the remote monitor/receiver is to be installed .
Inc lude space for the receiver and antenna , rf cable routing , and the ac
power failure indicator , if appropriate .

Figure 2-1. Sample Site Survey Checklist (sheet 6 of 9).
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b. Discussion .

c. Ac power.

11 . COMMUNICATIONS CABLE:

a. Existing cable

1. From: 
________________  

To: -____________________
2. Cable number : 

______________ 
Pai rs available: 

__________

3• AWG No.: 
___________ 

Pairs needed : ____________________
b. New cable requirements : _____________________________________

c. Leased line requirements : __________________________________

Figure 2-1. Sample Site Survey Checkl ist  (sheet 7 of 9) .

C
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12. PHOTOGRAPHS:

a. Title: 
____________________________________________________

1. Source: ____________________________________________

2. Date: 
__________________________________________________

3. Shows: ___________________________________________

b. Title: 
______________________________________________________

1. Source: 
______________________________________________

2. Date: 
__________________________________________________

3. Shows: 
_______________________________________________

c. Title: 
________________________________________________________

1. Source: ____________________________________________

2. Date: 
__________________________________________________

3. Shows: 
__________________ _____________________________

d. Title: 
______________________________________________________

1. Source: ________________________________________

2. Date: 
__________ __________ 

________________________
3. Shows: _____________________________________________

(Add additional sheets if necessary.)

Figure 2-1. Sample Site Survey Checklist (sheet 8 of 9).
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13 . SPECIAL PROBLEMS :

a. EMI: _______________________ _____ ________________

b. Obstructions : _____________________________________________

c. Equipment interface: __________________________________________

d . Other : 
____________________________________________________

‘14. MISCELLANEOUS :

(Any addit ional information which bears on the eng ineering and installation
of the facility . Include availability of civil fire and police protection
if facility is not located on military installation . Include any special
protection requ i red against vandalism. )

DATE SITE SURVEY TEAM CHIEF

Figure 2- 1. Sample Site Survey Checkl ist  (sheet 9 of 9) .

C
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SECTION 3. INSTALLATION SPECIFICATIONS AND INSTRUCTIONS

3.1 INTRODUCTION. This section provides installation specifica-
tions and guidance for the install ation of an NOB facility.

3.2 GENERAL INSTRUCTIONS.

3.2.1 Adherence to Policies and Documents.

a. The equipment shall be installed in accordance with estab-
0 lished policies , the engineering drawings and instructions , and

referenced drawings and publications deemed necessary by the re-
spons ib le  engineering activity. Minor deviations from the EIP or
SEIP may be made by the installation supervisor without prior ap-
proval by the project engineer. A minor change is one that does
not- -

(1) Al ter the specified floor plan or major item of
equipment

(2) Violate a mandatory standard

( (3) Al ter the intended operational capability or proce-
dures

(4) Al ter the intent or end result of the required test- 
0

i ng.

A major change is one which does alter or violate specifications
listed in 1 through 4 above . The installation team shall not make
~iiajor changes to the requirements and instructions contained in
this specification without the prior approval of the project eng i-
neer . Requests for an’ appro~~1 of major changes may be- made’ by
telephone ; however, a fol l ow-up message or letter is required . All
changes shall be documented (redlined ) by the team chief and the
document which authorized the change shall be included in the doc-
umentation . Two sets of redlined documents are required . One set
shall be l eft on site .

b. Installation personnel must be familiar with applicable
technical order AFTO 31-10 series , Standard Installation Practices ,
to ensure that the faci l i ty  is insta lled in accordance with stan-
dard practices.

3-1
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c. Prior to start of installation , a l l  team members should
review the safety instructions in CCR-385-l and in the installa -
tion and operating instruction manuals furnished by the equipment
manufacturers .

3.2.2 Changes in Scope. The installation team shall not accom-
p l i s h  work requested by l ocal post , camp, or station personnel
unless such work is covered by the EIP or other agreements.

3.2.3 General Installation Precautions. The installation team
ch ief will ensure that all safety regulations ar1d proper accident
prevention regulations are observed by all members of his team
during all phases of installation . He must contact the responsi-
ble accident clinic prior to start of work to ensure quick medical
treatment in case of emergency. To help prevent injuries to per-
sonnel and damage to equipment , the follow ing safety regulations
should be observed .

a . Ins t a l l a t ion personnel should be trained in safety prac-
tices pertinent to their duties and in the application of emergency
fi rst aid, rescue , resusc i tat i on , and closed—chest heart massage.

b. Approved insulated tool s, in good condition , should be
used for electrical work. Tool s with friction- or rubber-tape-
covered handles should be avo ided.

c. With the exception of test equipment , metall ic measuring
rules or metal-cased objects should not be used near energized
electr ical circuits. Personnel shall not wear metallic objects
such as r ings , identif icat i on tags , medal s , wrist watches , or
bracelets while working on or nea r electr ical equ ipment.

3.3 U4STALLATION INSTRUCTIONS. The procedures required to install
the NOB facil ity mu-st be accomplished i-n a definite order. This
will ensure that all work is completed as represented on the in-
stallat ion drawings and that all specifications are adhered to.
Minor chan ges to the installation sequence may be made in consider-
at i on of man powe r , t ime , equipment , material , and safety . The fol-
lowin g steps are reconiiiended :

3.3.1 Preinstallation steps. Prior to starting installation , the
followin g must be accomplished :

3.3.1.1 Coordinate installat ion tasks with the operating agencies
and/or other cognizant organizations. This will include clearance
to proceed , log istics , review of support requirements , an d request
of any other support necessary for the completion of tasks.

3-2
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3.3.1.2 Verify that all support requirements are complete or will
• be completed in time to prevent delays.

3.3.1.3 Brief team members on particular hazards that may be en-
countered . Emphasize safety by reviewing safety procedures and
practices.

3.3.1.4 Inventory the BUM i tems to ensure all items are on hand.
Missing i tems or shortages must be noted prior to the arriva l of
the installation team onsite.

3.3.1.5 Arrange for the transportation of personnel and equipment;
determine the methods for control and storage of BOM items , tools ,
and other required equipment.

3.3.1.6 Review all specifications and drawings to ensure that no
additional eng ineering assistance is required prior to the start of
installation .

3.3.1.7 Coord inate all outages that may be required for the in-
stallation and/or cutover of this facility with the ATC chief and
the airfiel d coninander.

3.3.2 Antenna Installation. Refer to drawing STD-AF-0561 for the
balanced-T or STO-AF-0564 for the monopole antenna . Installation
of the antenna support poles , centerpole , base for the monopole ,
and counterpoise are site support items and should have already
been installed . Install the antenna in accordance with one of the
above drawings.

3.3.3 Shelter Installation. Refer to drawing STD—AF-O561 for
shelter l ocation and footing requirements. Footings should have
been provided as site support i tems. It will he necess&ry to- ha~ve
the facilities engineer transport shelter to site, place on foot-
ings , and bolt down .

3.3.4 Shelter Equipment Support. Refer to drawing STD-AF-0563.
Install Unistrut on shelter wall for the support of electron ic
equipment and conduit in accordance with this drawing. For sing le
beacon facilit y , modify Unistrut and conduit requirements in the

• EIP .

3.3.5 Power Lines. Have facilities engineer terminate ac power
lines to circuit breaker panel in the shel ter.

3.3.6 Electronic Equipment Installat ion. Install beacon transmit-
ters, changeover unit , antenna tuning unit , rectifier-charger , and
battery bank in accordance with drawing STD-AF-0562. Where only a( single beacon facility is to be installed , omit the changeover unit
and second transmitter in the EIP .

3-3
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3.3.7 Equipment and Power Wiring . Install all required internal
ac and dc power wiring , interconnecting equipment wiring , and rf
coaxial cabling in accordance with STD-AF-0565. Install the ac
and dc conductors in the conduit previously installed .

3.3.8 Grounding . Install the ground box and wiring in accordance
with STD-AF-O56l .

3.3.9 Remote Mon i tor/Alarm Receiver. Refer to drawing STD-AF-0562
for monitor receiver and antenna details. The preferred mounting
location is in the NAVAIDS console. Installation will be in accord-
cordance with the EIP drawings.

3.3.10 Ac Power Failure Indicator. Refer to drawing STD-AF-0566.
Landline transmission of power failure indication requires an in-
dicator unit , which is normally mounted i ..ar the monitor/alarm
receiver. The NAVAIDS console is the preferred location .

F
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SECTION 4. ENGINEERING INSTALLATION DRAWINGS

4.1 GENERAL. This SEIP contains the engineering installation
drawings necessary for the installation of an NOB facility . The
SEIP drawings should be modified and supplemented to fit a particu-
lar site by the responsible engineering agency in accordance with
CCCR-34-2. The following drawings are included as part of this
SEIP:

STD-AF-O56l Nond i rectional Beacon Balanced-T Antenna and
Ground Installation Details (5 sheets)

STD-AF-0562 Nondirectional Beacon Shelter and Tower Floor
Plan Layout (2 sheets)

STD-AF-0563 Nondirectional Beacon Shel ter Conduit and
Un istrut Installation (2 sheets)

STD-AF-O564 Nondirectional Beacon Monopole Antenna and
Counterpoise Installation Details (2 sheets)

STD-AF-0565 Nondirectional Beacon Ac and Dc Power Distri-

( bution and Interconnect Diagrams (2 sheets)

STD-AF-O566 Nond irectional Beacon Ac Power Failure Indica-
tor (2 sheets)

4.2 MODIFICATION OF INSTALLATION DRAWINGS. The engi neer ing draw-
ings may be modified during and after the installation of a project
to reflect changes. Drawing changes will be marked with colored
pencils as follows : red for additions , bl ue for engineering notes ,
and yellow for deletions. Copies of modified drawings should be
retained at each site and shoul d also be forwarded to the responsi-
ble area office of the C-E eng ineers for corrective action .
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SECTION 5. BILL OF MATERIALS

5.1 GENERAL. The BOM provided in this section , figure 5-1 , ii-
lus t ra tes  the essen t ial  ma ter ia l s  requ i red for the i n s t a l l a t ion of
an NOB facility . It is for a typical installation and should be
modified and supplemented by the responsible engineering act iv i ty
to fit the particular site.

5.2 BILL OF MATERIALS. The BOM conta ins USACC standard authorized
mater ia ls  wh i ch are to be use d i n the pre parat i on of ind i v i dual
EIPs . Requests  for  s i g n i f i c a n t  changes  to the BOM will be submitted
to Headquarters , USACEE I A , ATTN : CCC-CED-SEP , with justification
for approval. Identificat ion of i tems is primarily by National
Stock Num ber (NSN), Management Control Number (MCN), and System
Mater ia l  List (SML) number. When milita ry identi fication numbers
a re not ava i la ble , the manufac turer ’ s part descr ipt ion and num ber
(or catalog number ) with approximate cost will be provided. The
number in parentheses in the Stock Number column is the SML number.

C
5_ I
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SECTION 6. QUALITY ASSURANC E PR0CEOii~ES,

6.1 GENERAL. The quality assurance (QA) program for the NDB has
been developed in CCR 702-1-2. The QA program is to be implemented
in accordance with this and the foll owing two sections and will
provide the assurance to all concerned that the specified equipment
and facilities have been installed in accordance with the require—
ments and criteria of this SEIP as supplemented 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 NOB . Individual EIPs will
be used to supplement , expand , modify, or otherwise adapt the re-
quirements and criteria to unique situations and circumstances
applicable to each site location .

6.2 QUALITY ASSURANCE PROGRAM.

6.2.1 Approach , The QA program consists of a planned and system-
atic approach for assessing the quality during the installation
and acceptance testing of project implementation and correcting
at the earliest time any discrepancies , deficiencies , or short-
comings revealed through inspection and test efforts. The QA and
quality control (QC) planning and functions will begin at the
earliest stages of project implementation and end after all possible
corrective action efforts are completed and the NOB is released to
the operating or user agency . QA and QC functions are to be per-
formed by personnel operating independently from those charged with
the engineering of the installation or invol ved in the process of
instafling the NDB . 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 Agency . As the manager and implementor of the QA pro-
grani and acceptance testing efforts1 for the NOB ,. 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 , f inal QA ins pections , and ac-
ceptance tests in accordance with management provisions of CCCR
702-3 and this SEIP. Quality assurance inspections will be per-
formed at the discretion of this Agency for the purpose of assess-
ing 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 re-
quirements . Acceptance testing is conducted in accordance wi th
section 7 and for the purpose of determining if the insta lled NDB
complies with the technical requirements of this SEW as amended
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by individua l EIPs and the NOB is suitable for the intended appl i-
cation . At the earliest stages of project initiation , the test
agency is to identify a QAR/test director. 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 Se-
quence to:

a. Imp l ement the QA concepts and requirements identified .
Participate in the development of individual EIPs incorporating
site particular requirements .

b. Assure that the participating el ements and organizations 
C

are thoroughly familiar wi th their respective roles in support of
QA, QC, and testing and have been properly tasked.

c. Validate QC and installation efforts for compliance with
stated requirements through the use of project oriented reports,
formal , an d i nformal contacts , project status reviews , ons i te
i nspections , etc. The ins ta l l a t i on agency 4 s QC effort  w i l l  be
reviewed by the QAR utilizing USACEEIA Form 112 R (figure 6-2).
When an iradequacy is found in the installation agency ’ s QC effort ,
the procedures of CCR-702-7 will be applied . Followup 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 author i ty.

d. Facilitate responsibilities by identifying and recording
this information and data as required by USACEEIA Form 113-R (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 partici pants in the QA program is en-
couraged.

e. Perform a final QA inspection using USACEEIA Form lll- R
(figure 6-3), which is tailored to the specifics of this effort.
When the installation effort and checkout of tne NDB is performed ,
th i s  SEIP , in di vidual  EIP , and the AFTO series shall be the eval u-
ation cr iteria for the site inspection efforts. This inspection
will consist of thorough visual and mechanical observations of the
installed mater iel , QC records, onsite inspec tion , and other factors
to evalua te the quality of the work performed and its acceptability .

f. Conduct acceptance tests in accordance with the provisions
of section 7, the subsidiary documents spec i fied , and CCCR 702-3,
to determine the acceptability of the NOB , as instal led. If the
results of any portion of acceptance tests are not satisfactory ,
corrective action efforts are to be initiated through onsite engi-
neering, installation , and operational participants and in the
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absence of such representation , through channels. The QAR/ test
director may retest to ver ify that correct ive action efforts have
been implemented and that the efforts will precl ude recurrence.
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 fol lowing actions : (1)
reject the NOB and terminate testing until the matter is corrected

or resolved , or (2) attempt to complete the acceptance tests1 not-
ing the discrepancies , deficiencies , or shortcomings as exceptions
on the Technical Acceptance Recommendation (TAR), Form 98-R in sec-
tion 8. The participating agencies and organizations will be noti-
fied of these discrepanc ies , defic iencies , and shortcomings at the
earliest practical date.

g. Record and analyze test results; determine acceptability
of the installed NOB ; record the data and findings on the TAR and
coordinate the data with the designated participants ; and prepare a
final test report and make distribution with the guidance , direc-
tion , and format of CCCR 702-2. Project tasking documents must be
consulted for modification of the distribution requirements . The
acceptance test report will note outstanding installation and oper-
ational exceptions , and will recommend 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
authority of CCCR- 702-4, the in;tal’lation agency will establish and
maintain a QC system . The QC system will assure that assessments
of quality are conducted in accordance with the published proce-
dures and that the results of the agency ’s QC inspections and fol-
low-up actions a~r-e adequately record-ed’. LISACEEIA Form lT l-R (figure
6-3) will be used for this purpose. The records are to be made
availa ble for review and evaluation by the test agency ’ s QAR /test
director . The shakedown checkouts are to be completed and correc-
tions made prior to offering the NOB for acceptance testing. The
installation activity ’ s QC system must meet all procedures contained
in USACEI Bn Pamphlet 105-3. The instal lation agency will des i gnate
a qual ity control representative (QCR), who will assure that the
follow ing actions are performed .

a. Assure that QC procedures are appl ied on this installation
and establish the reporting requirements consistent with this pro-
ject , the EIP , and all policies. Assure that the corrective action
efforts related to the installat ion are resolved and corrected at
the earliest possible point in the installation effort.

(
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b. Assure the availability of test equi pment 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 common to operations and mainten-
anc~ func tions.

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 earliest time. This notice shoul d be given not less
than 10 days prior to the scheduled completion to permit efficient
and expeditious transportation of test personnel and equipment.

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

f. Assure the QC inspection records and installation documen-
tation are maintained onsite and readily available to the QAR[test
director . When the onsite effort is comp leted , the QC documenta-
tion shall be placed in the project files and mainta i ned for 1
year.

r 6 .2 .4  Operating Agency . The operating agency will be the site or
location cognizant organization element and will be so identified
in all project documentation and individual EIPs . Tasking to sup-
port the USACEEIA QA and acceptance test effort will be accomplished
through command 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 actions are taken and
completed :

a... Provide administrative and typing support.

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

c. Assist in resol i-tion of discrepancies , deficiencies , and
shortcom ings.

d. Make operating and maintenance personnel available to as-
sist on an as-required basis.

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

6.3.1 Interruptions. Quality assurance inspections and tests may
be interrupted at any point if disrupted by an equipment or system
malfunction. They may also be interrupted at a compatible breaking
point to permit scheduled duty breaks. Any inspection that is in-
terrupted because of equipment malfunct ion sha l l  be restarted at a
point determined by the QAR/ test director,

6.3.2 Substitutions. Spare equipment may be subst ituted for mal-
functioning equipment with the approva l of the OAR/test direc tor.
Any equipment w~-~ch has been rep laced sha ll be repaired and retest—
ed. During acceptance tests, any piece of equipment , including ca-
bles , conduit , etc., may not be changed or adjusted wi thout the ap-
proval of the QAR/’test ‘di rector.

6.3.3 Corrections or Modifications of Documentation. Site plans ,
specifications , EIPs , drawings , etc., are to be acquired by QA ,
QC, and test personnel prior to commencement of the specified work
effort. The QARI test director wil l  identify the applicable and
non-applicable i tems on USACEEIA Form l12-R and will delete or mark
“non-applicable ” (N /A) those i tems inappropriate for this OA in-

( spection . These documents shal l  be used as master documents to
mark , record, and identify discrepancies. Any discrepancies noted
shal l  be recorde d , using yel low markings to record deletions of
equipment , cables , or changes in schematic diagrams . All additions
shall be noted with red markings. Notes to the draftsman shall be
in blue. Site documentation wil l  be marked in the same manner. The
designated insta llation agency representative will deliver a copy
of the marked-u p drawi ngs to the onsite USACEEIA installation
engineering element and in the absence of an engineer to Commander ,
USACEEIA , 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 .
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COGNIZN-IT AGENCY, COfi1MAN O. AND
FACILI TY QA POINTS OF CONTACT

ICCCP 702-21

Individual POC Bldg. No. Rm. No. Phone No. Name of Aqen~y

Installatio n:

Team
Leader

Assistant
Team Leader

QuaIity Control 
______________ _________ _______ _________ _________________

Quality Assurance Agency:

Represenv~tive

Testing Activity 
___________ ______ ______ ______ _____________

Ope rating Agen cy:

Representative 
______________ ______ _______ _________ ____________

Site Commander

HQCEEIA CCC-TFD.QP. F~~ 113-f l

1 JAN 79

Figure 6-1. QA Points of Contact.
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QUALITY CHECKLIST - INSTALLATION DATE (Day, Month, Year)

(CCC R 702-2)

SITE LOCATION

PROJECT NAME TASK NO.

R EFERENCES FOLLOW MAIN AND SUB PARAGRAPHS 
— — —
YES NO NA

A. Drawings and Specifications (AFTO 31-10-3, -9, -27 , -29,
USACEEIA PAM 105-10):

1. Is the EIP complete and available?

2. Are floor plans available?

3. Are equipment location drawings available?

( 4. Are face layout drawings of equipment in bays available?

5. Are drawi ngs fo r the MOF/CDF/1OF/CCFe bto& tssign ments available?

6. Is stenciling of terminal blocks shown on drawings?

7. Are pin connections on terminal blocks sho tail on drawin gs?

8. Ap e drawings of AC/DC p~~er distribution equipment available?

9. Are wire sizes and Circuit breaker capacity shown on drawings?

10. Are schematic diagra m s of typical circuits to be instal led included
in draw ings?

11. Are drawin gs of Site grounding syst ems availabla?

12. Do specifica t ions contain a list of reference material r&.qu ired
by installers?

13. Are drawinqs showing the’ arrangement of cable racks, ducts, and
trenches available?

HOCEEIA CCC-TED-QA FM 112-fl
Rev (6 JAN 79) Previous edition 1 JAN 79 is obsolete.

( Figure 6-2. Sample Quality Checkli st - Installat ion (sheet 1 of 13).
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QUALITY CHECKL IST - IN STALLATIO N
(CCCR 702-2)

YES NO NA

14. Do specifi cations contain th. cable running list for power distribution?

15. Do specifications contain the cable runnin g list for sfgral cabling?

18. Do specificatio ns co nts in the cable running list for RF cabl ing?

17. Do specifications convsin the cable running list for optical c~.bIing

18. Do specifications contain detailed information on groundingibondinaJ
sh ielding?

19. Do specifications contain details on all special instructions for installers?

20. Do ~~ drawings reference all applicable items to the BOM?

B. Tools and Equipment (AFT O 31-10-29):

1. Is equipment damacied or unserv iceable?

2. Are all installation materials on hand anc1 servictable?

3. Are all special tool s necessary for completion of the job on hand ?

4. Wil l ull test equipmt~nt needed for test and theckout be available?

5. Is the BOM equipment available at t he facility?

6. Is the C-E cquipment COM available at the facility?

7. Has (lie C-E equipm ent been inset - to t ied and arc disc repancies
reported (2-13)?

C. General Safety Practice (AFTO 31-10-all ) :

1. Are goggles worn wh en drilling and grind ing?

Figure 6-2. Siniple Quality Checklist - Installati on (sheet 2 of 13).
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QUALIIY CHECKLIST - INSTALLATION
(CCCR 702-2)

YES F iO r~A

2. Are all sharp edges properly disposed of?

3. Are hand tools properly usnd?

4. Are electric tools properly grounded?

5. Are rubber qioves us-,d when wo rLir. q near electrical hazords?

6. Is first-aid equipment on site ?

7. Are emergency numbers posted cons picuously?

8. Are safety pract ices observed durin g the installation?

D. Floor Plan Layout (AFTO 31-1~~-9):

( 1. Are equipment layout pinna in accordance w ith drawings?

2. Was the layout plan completed befor c equip m ent was moved into area?

3. Are reference tines stiH visi bl~/ut~ahle (2-11)?

E. Erecting and Mounting (AFTO 31-10.29):

1. Is equipment laid out in accordance with floor plait drawing (2-10)?

2. Are equipmertt bays level and ~4umbac~ aithin tol~vu ces (2-4~)?-

3. Has proper spacing i-ieen provided L-otwe~n equipm ent racks (2-36)?

4. Are base angles of frames secured to floor in the proper location (2-42)?

5. Are all cabinets flush mounted and plumbed (2-~6)?

6. Has the finirh of equipmnent/cn5inet:,’racks boen v,uched t’p (3-2a)?

( Figure 6—2. Sample Quality Checklist — Instal lat ion (sheet 3 of 13) .
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QUALITY CHECKLIST - INSTALLATION
(CCC1I 702-2)

7. Are bolts and screw s free from st ripped thre ads and defaced heads (3-3f) ?

8. Are sufficient cla.r aoces provided between apparatus for heat
dissipation (3-11)?

9. Are terminal block s aligned on MDF/CDF/IDF (3-23)?

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

11. Are dl  nuts and bolts secure ly tig htened (~i-3h)?

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

13. Are the correct lock and flat was hers used (3-3a. e, and 1)?

F. Cable Fiacks (AFTO 31-10-6):

1. Location of cable racks:

a. Are rack s located in accorddnce with tue cable plan draw ing (3-17)?

b Does the lmei~I;t of racks conform to the drawing (3-13)?

c. Are racks locatcd so that cIearcnce~ fat intiallation snd nmintenailco
of equipment art unencumbered (3-14)?

d. Are racks locatnri so cables are not subject to damage, exposure, or
other detr iment aI cond it ions (336a)?

2. As rt mhly of cabk racks :

a. Are long sect ions of racks used w h.~re possil~Ie (3-3u)?

b. Have clamping details been altered ot hcr th on where necess ary to
avoid interfe ren~ c?

Figure 6-2. Sample Quality Checklist - Insta llation (sheet 4 of 13).
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QUALIT\’ CHECkLIST - L~’ISTALLATION
(CCCR 7d2-2)

Y ES NO NA

c. Are open ends of racks properly closed (3-34)? 
— — —

d. Are vertical racks properly terminated on floors (3-36h)?

3. Support of cable racks:

a. Are racks properly supported end fastened (3-36b)?

b. Are racks inttallel so t l’ot i’o excers ive load or binding is imposrx on
the equipment (3-36e)?

c. Are horizontal racks supported on 5’ centers but rot exceeding 6~ (1-16)?

d. Has support been provided w -hin 3’ of free end of rack (1-16)?

( 
a. Are racks braced to prevent sway (2-50)?

f At -a racks level (3-33)?

G. Running CaLde (AFTO 31-10-13):

1. Are cah le runs made in accorc~ance with cable running list (1-34)?

2. Are cables twisted or crossed oil cable rack (1-43)?

3. Do cables i t  turns or bends conform to the bending radii is and mairnain
their posmt.oil (1 -42)?

4. Is protection providad where cable sheaths co~ttet rougia or shwp- edgas .
or metal (1 53)?

5. Are cables, v,hich are turned off ovcr the side of cable racks , formed with
the miniinI~rn allowable radius (1-42)?

6. Are cables turned off rack horizontally and then up/down (1-42)?

7. Do cables so the MDF/COF’IDF enter on the vertical ~de (3-56)?

¶

~

r Figure 6-2. ~Sàmple Qual ity Checkl ist - Installat ion (sheet 5 of 13’ .
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QUAL !TY CHECKLIST - INSTALLATION
(CCCR 702-2)

- 
YES NO NA

8. Are cables serving the horizontal side of a frame secured to the tr ansverse

arm s near the vertica l upright (3-58)?

9. Are cable tags properly prepared and in acco rdance with the cab le i unning
li st (1-26)?

10. Are cable tags secured at e..ch end of the cable run (2-3)?

11. Have cable tags been removed upon compkt t~ n of verit ication and
termin ation excluding coaxial cables (1-32)?

12. Are cable butts located as near as practicable it, the point where the first
conductors turn out (4-8)?

13. Are cable butts properly treated (4-9)?

14. Is the cable pile-up exceeded (1-18)?

15. Are the conductors damaged at the cable butt (4-9)?

16. Are the AC/DC power cables separated for s i~nal cables (1-49)?

17. Are the correct color conductors used for power runs(AFTO 31-10-2 . 3-100)?

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

1. Is the star t in U stitch properly made-and plaeet~ (3—22) ?

2. Is the required Kansas City City Stitc h pro perly made (3-26)?

3. Are first and succeeding l ayer s prop~r ly secti ed (,$ -28) ?

4. Are cables secured at every oilier cable rack cross stra~ on horiLonta l
runs (3-21)?

F igure 6-2. Sample Quality Check list - Instal lat ion (sheet 6 of 13).
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QUALITY CH [C~~fJsr - INSTMLLA1 ION
(CCL ; 1u2-2)

YES 1’~O NA

5. Are cables secured at every cable rack cross strap on vertical runs (3-53)?

6. Whe n cthla butt is betwee’t securing dc-vices , are cables ascured tog et her
with the appropriate nit~h (3-~4)?

7. Are loc.k stitches pioperly made and spaced (3-32)?

8. Are splices in twine properly made (3-32)?

9. Are cables protecseJ where twin e is apt to cut or damage cable (3-3)?

10. Is the correct amount ,t f cable secured unw~,r ooe stitch (3-16)?

I. Sewad Forms (AFTO 31-10-2):

1. Is proper e t c  twine ussd for the diameter o’ thc form (3-25)?

2. Are thc proper stitches used and spaced i:t-26. 3-30)?

3. Are y.’ ircs formed corr ectly (3-49)?

4. Are the ski nners the correct length (2-26)?

5. When ty-wraps are used, are the correct size and spacing m&nt~ined (3-42)?

& Are rew treated correct~~for the form (3-51)?

J. Butting and Stripping (AFTO 31-10-13):

1. Are the proper tools used (4- 9 4-15, 4-24) ?

2. Are the cthl e butts properly dressed (4-32 -~-3’4?

3. Is th g proper distance rr ~ i~ed from the cp h~e to the fani,ini’ strip (4-8 )?

4. Is the ctNe butt adequat”i y tupported (3-L ~4 ; ?

( Figure 6-2. Sample Quality Checklist - Installat ion (sheet 7 of 13).
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QUALITY CHECKLIST - INSTALLATION
(CCCR 702-2)

YE S NO NA

5. Are the conductors damaged at the cable butt (4-9)?

K. Fanncd and Formed Conductors (AFTO 31-10-2):

1. Are cables fanned and con nected to ~he correct side of the termina l
blocks (2-7)?

2. Are “ c conductors in the fanned form twi:ted and bunched (2-14)?

3. Are fann ed forms straight and taut from the cable butt to the fannino
strip (2-23)?

4. Is the length of the ~krnne rs correct (2-26)?

5. I-las the correct color code been followed (2-28)?

6. Are spare/unused/unequipped conducto rs disposed of proper ly (2-31)?

7. Are the shields properly disposed of (3-19)?

L Stenci lirr r (AFTO 31-10-27):

1. Is equipment correctly identified and stenciled in accordance with floor
plan draw ings (1-24) !

2. Ar e designatio ns located correctly (2-16)?

3. Are corre ct size de~ipnati ons used on part icul ar types of apporatus or
equipment (2-16)?

4 Ate the correct abbr ev iations used (3-3 3-5)?

M. ~~~~~ng (AFTO 31-10-16) :

1. Are the straps properly placed (1- 15)?

2. Is the con-eel type at strap wire used ( 1 - 1 7 ) ?

3. Does the u,sulatron extend s j  the serm;r i~ l (2 -9 )?

4. Do th~ sira”- i’t t~rf- - p  with the op ir~~ i.~: of thu cquipmant?

Figure 6 -2. Sample Qual i ty Checkl is t  - Inst i l lat ion (sheet 8 of 13).
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QUALITY CHECKLIST - INSTALLAT ION
(CCCR 702-2)

YES NO NA

5. Do the straps make maximum contact w.th the terminals (2-6)?

6. Do wrapped straps conform to the criteria of wrapped conductors
(AFTO 31-10-1. 2-111)?

7. Do stra ps nbscu re equipment designations (2-b2f)?

N. Terminating and Soldering Conductors (AFTO 31-10-7):

1. Are the soldering clamp and solder bag used when connecting
conductors (2-45a)?

2. Is the prop er so ldering iron used (2-5)?

3. Is all soldering done with the correct rosin core solder (2-22)?

4. Is the conductor connected to the terminal cor rectly (2- 34, 2-38)?

5. Do skinners on termina ls, both wrapped and soldered, exceed 1/16”(2.34)?

6. Is the insulution burnt , frayed, or otherwise dam aged (2-34)?

7. Have all uns ightly flLL’c and exrnsa glohules of solder been removed?

8. Ate the conductor s gwen a continuity test after termination?

9. Are wrapped Connect ions applien onl y to suitable terminals (2-113)?.

10. Are nicchenical connec~ tons nicking good contact, secure, am id unt~er no
local stress (2-81)?

11. Do prL’ssu re connect ions provide a good elect ric-I r-onnection 12 8C)?

( Figure 6-2 . Sample Quality Checklist - Installation (sheet 9 of 13).
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QUALITY CHECKLIST - INSTALLATION
(CCC R 702-2)

YES NO NA

12. Are the required number of turns m contact with the terminal in accordance
with the gauge of wire used (2.120)?

13. Are the conductors dressed on the terminal block after termination?

14. Are wrapped connectors soldered where necessary (2-131f)?

15. Do the wrap connections appear uniform with no open spirals, overwraps,
or shiners exceeding 1/16” (2-131)?

0. Cross Connections (AFTO 31-10-11):

1. Ar. jumpers routed at the MOF/CDF/IDF correctly (2-6)?

2. l~ there sufficient slack remaining af ter terminat ion (2-32)?

3. Are conductors twisted between fanning strip and terminal (2-34)7

4 Does the pair twist remain in conductors beyong the rear of the fanning
strip (2-34)?

5. Are jumpers properly dressed (2-54)?

6. Are jumpers made in accordance with the cable running list?

7. Is the corr ect gauge wire used?

8. ccrs (USACEEIA PAM 105-10):

a. Are sufficient jacks/plugs avail able for use with the CCP’ s (3-1)?

b. Ar . jumpers made with 26 AW(3 wire only (3-la)?

c. Are modular tools available (3-2)?

Fi gure 6-2. Sample Quality Checklist - Installation (sheet 10 of 13).
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QUALITY CHECKLIST - INSTALLATION
(CCCR 702-2)

YES ~~ NA
P. Equipment and Signal (‘rounds (AFTO 31-10-24, MIL-STD- 188-24,

TM 11-487.4):

1. Are equipment and signal grounds installed in accor dar.ce with applicable
drawings? -

2. Are the correct color coded cables uted?

3. Are grounth/bonds/shields protected from external corrosion?

4. Are the correct screw/washer/nut comb inat ions used on ground Iun~t ions?

5. Are equipnsent/siqnal/protective grounds connected as the stat ion ground
box only?

6. Are the signal grounds and signal buss insulated?

0. Conduit (AFTO 31-10-12):

( 1. Are burrs removed from conduit after cutting (2-40)?

2. Is the bending radius exceeded (2-55)?

3. Are there more than 360 degrees of tota l bends in a sing le conduit rws (2-46)?

4. Does the number of conductors in a conduit exceed the establiched crit eria
(2-16)?

5. Are conduit s supported at intervsls not exceed ing 6’ and with in 3’ of th~e
end or out let box (2-58)?

6. Are f lexible conduits termina ted corre ctly (2-98)?

7. Are all connections tight and secure?

8. Are secure conduit runs co rrectl y marked?

R. Metal Ducts (AFTO 21-10-12):

1. Are the ducting/raceways supported and ,~nchored adcquately (2-97 , 3-16 1?

( Figure 6-2. Sample Quality Checklist - Inst3llati on (sheet 11 of 13).
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QUALITY CHECKL IST - INSTALLATION
(CCCR 702-2)

Y ES NO NA

2. Is the percent of fill or voltage rating of the duct excceding (3-5, 3-50)?

3. Are junction boxes of underfloor raceway level and secu re (-3-26)?

4, Are all covers seci,~rcd in place?

5. Have all entrance/exit holes for outside ducting bein properly sealed(2-23)?

6. Is the red/black criteria observed?

S. Coaxial Cables (AFTO 31-10-14):

1. Is cable inspected for damage prior to termination?

2. Where required, is cable sewn in the same manner as signal cable?

3. Are the correct connectors on cable encfc (2-6)?

4. Are connections secure, free of excess ~~der, end electrically oçen
(1-42, 1-55)? -

5. Are cable tags still connected to both ends of the RE cable (3.29)?

6. Is the bending radius exceeded (1-73)?

7. Are the cables properly supported (1-26, 3-21)?

8. Are rigid cables propc, ly grounded (1-46, 3-27~?

9. Is the pressure maint~ined (1•75, 3-61)?

1. Optical Fiber C. nles (~‘FC):

1. Are tha OFC protected so that extem& cun-~it ions will not cru h the fibers?

2. Has adequate ti ack been provided for 1rai r~tenance loops?

Figure 6-2. Sample Quality Checklist -- Installation (sheet 12 of 13).
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(

QUALITY CHECKLIST - INSTALLATIO N
(CCCR 702-2)

Y ES NO NA

3 Ase the external stssuith members of die OFC properly served?

4 Ar the fthsrs piopurly termin ated?

U. Wersguides aid A.iun.,i. (USACEEIA PAM 106-3):

1. Ate waveguides stersd horizontally and ewsy from h e y  objects (7a)?

2. Are wsvsguidss qrec’~4 icr damage and cleaned prior to imullasion (7.)?

3. Ate waveguidse eappoilud correctly (is)?

4 A’. the feed horn. aligned correctly?

5. Do weeeguide bends conform to the minimum radius (Sb, Be)?

6. Ave .nannas/r.flectors mounted at the prescribed heighte?

(. 7. Are antennas/rsflscten oriented to the correct aziniuth?

& .4ai £ and H plane bender , on hand fov-alhlpticaI waveguides?

9. Are wereguidas ~ oundedcorvectIy (7-6 (‘7))?

QUALITY REPRESENTATIVE

4

FIgure 6—2. Saiuple Qual ity Checkli st - Installat i on (sheet 13 of 13).

( 
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QUALITY ASSURANCE/MIL-O-985$AI DATE (Dey, Month , Veer)

MIL-l-45208 PROGRAM CHECKLIST
(CCCR 702-2) 

__________________________

SITE/LOCATION PROJECT NAME QUALITY ASSURANCE
REPRESENTATIVE (QAR)

Q~A 1_MlI
~
0 985M _MIL-l-45208 TASK NO.

1. Is the on-site inspection/quality program available for review?

2. Doss die inspection sydem/quslity progran address di. pertinent
requ~wnsnts whidi will ewure that all cond’rtions are complied with?

3. Ave quality ... ~...d aid their responsibilities identified?

4 Ave detailed work Uistnictlona providsd and complied with?

5 Do records provide useful information, d.ta~ aid indicate follow-
up action?

S. Ass provisions muds for prompt corrective actions when deficiencies
occur?

7. Ass procedures provided and complied with for ~~~~~~~~ and
correction of defects?

& Are ~..,Gnent docum ents and drawings available?

9. Ass proc dutes provid sd and complied with for upditing and controlling
documents and drawiege?

10. Ave procedures p.~~4ud aid coinpflud with for do,pee of matariaf
prior to installation.

11. Are in-process end final tos and inspection procedures available and used?

- 12. Ii inrissution system being complied with in all ph ases?

HO CEEIA CCC-TED-OA FM 111-R
(Rev 1 Jan 79) Previous edition 6 DEC 78 ii obsolete.

Figure 6-3. San~le Quality Assurance Checklist (sheet 1 of 2).
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QUALITY ASSURANCE/MIL-Q-9gri8AJMIL-I-45208 PROGRAM CHECKLIST
(CCCR 702-2)

Y ES NO NA

13. Are procedures provided for control of ,ubcontractoc’s work ?

14 Are procedures provided for calibration and controlling of test
sqwpment?

15 Ave procedures provided for handling, inspection, and test of
furnished material?

NOTE: IF THE ‘NO ’ COLUMN IS CHECKED, EXPLAIN HERE, AND CONTINUE ON REVERSE SIDE
IF NEEDED.

(

2

FIgure 6-3. Sample Qua lity Assur ance Checklist (sheet 2 of 2).

( 6—21
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SECTION 7. OPERATIONAL TEST PLAN AND CHECKOUT PROCEDURES

7.1 GENERAL . This section contains the test procedures and states
the special conditions which apply to shakedown, checkout 1 and ac-
ceptance tests for the installed NOB . Onsite tests are performed
to determine if the designated NOB has been in stalled correctly,
performs in accordance wi th the technical requirements of this SEIP
and subsidiary documents, and is operationally suitable for the in-
tended application.

7.2 TESTING.

7.2.1 Shakedown Test and Checkout. Functi onal tests will be con-
ducted by the installation agency for the purpose of assuring that
the equipment is aim ed and operable and the installation is in
accordance with the engineering documentation . These tests and
checkouts will be conducted in coordination wi th personnel of the
operating agency using the test plan identified in paragraph 7.2.2
and applicable technical bulletins and technical manual s available
to the operating agency (the user). These tests will be conducted
prior to the installation agency offering the installation for
acceptance tests. As stated in section 6, the installation agency
is to anticioate the installation completion date and notify the
test agency of this completion not less than 10 days before the
scheduled installation completion date.

7.2.2 Onsite Acceptance Tests. Onsite acceptance testing will be
accomplished in accordance with USACEEIA technical publication num-
ber CCC-TED-75-TP-200. These tests will be preceded by a thorough
QA inspection in accordance wi th the requirements of section 6.
Tests will be conducted in a normal operating environment , as stated
in TB 95—1. Abnorma l 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 determine if any retesting is required . The operating
agency will provide personnel to operate and maintain the equipment
during tests. Installation agency will provide personnel to assist
the Test director in the conduct of tests and measurements.

7.2.3 Flight Checks. Operational fli ght checks will be performed
by Federa l Aviation Admi nistration (FAA ) qualified Air Traffic Con-
trol (ATC) personnel in conjunction with the acceptance tests and
under the direction of the test director . Fli ght checks will de-
termine whether or not the installed NOB functions correctly and
performs in accordance with individ ual equipment and system missi on
requirements. This flight check is documented by the FAA. Copies
of this report will be furnished participating agencies and in-
cluded in the test report and retained in project files.
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7.2.4 Test Equipment. A complete listing of the required test
equipment is contained in the technical manuals and approved test
plan. Al though the ins tallation agency is responsible for assuring
that the required complement of test equipment is available- for
installation , inspection , and test purposes , this test equipment
should be available onsite from the operating agency .

7.2.5 Technical Acceptance Reconinendation. Based on the QA in-
spections , QC reports and documentation , acceptance test results ,
and flight check results , the Test Directo r wil1 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 cogni-
zant agencies. The Test Oirector will prepare and distribute the
technical acceptance recomendation (TAR) in accordance wi th the
requirements of section 8. Preparation of the TAR will be accom-
plished onsite in .nediately following acceptance tests .

7.2.6 Test Results. When one or more tests fail to meet require-
ments , the test dfrector will determine which portion(s) of the
test was affected and which portion(s) of the equipment or facility
is to 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 tasking documents. Copies of the completed
TAR and flight inspection report will be included .
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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 on-site
by the QAR/test director using USACEEIA Form 98-R , Technical
Acceptance Reconinendation (figure 8-1). The purpose of this
technical document is to record the si gnificant project infor-
mation to include the scope of the effort, results and conclu-
sions of the requisite inspections and tests, exceptions to
the techncial requirements , and reconinendations regarding ac-
ceptance with or without exceptions or rejections of the work
effort. The Technical Acceptance Recomendation (TAR) also
allows other participants to indicate agreement or disagreement
with the inspection and test assessments, and for the user to
state a willingness to technicall y accept the installed NOB.

8.2 DISTRIBUTION. A copy of the TAR will be provided to the
si gning participants and the operating agency. The ori ginal
copy will be maintained in the test agency project files , but
copies will be reproduced and included as part of the test
report.

8.3 WAIVERS. Waivers to include comand approvals for individu-
al installations 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.

8.4 TAR PREPARATION INSTRUCTIONS.

a. Entries on the data sheets are to be typed whenever
possible to ensure legibility and provide a quality , fully
legibl e product when reproduced. If a typewriter is not avail-
able , the forms may be completed by printing with black ink in
block letters to ensure legibilit y. The instructions for com-
pletion of this form fol low on a bl ock-by-block basis.

b. Pages are to be sequentially numbered to show both the
individual page number and the total number of pages constituting
the completed TAR. Add itionally, each page will be identified
by the date , project , and contract number in the appropriate

• blocks.

(
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c. Instructions for completion of the TAR are delineated
in the fol lowing subparagraphs and will be completed in accord-
ance with these instructions:

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

(2) PROJECT/CONTRACT NUMBER: Enter the appropriate
project or contract number. If this is a subproject or part
of a sub-project, provide all necessary information (i.e., lIP
milestone number(s) and subproject number(s), as wel l as sub-
division(s) to same).

(3) TITLE: Enter the project name or title.

(4) LOCATION: Enter the geographic location where
the project was installed .

~~
) FACILITY: Enter the name of the facility and

other pertinent identifying information .

(6) TEST DIRECTOR: Enter the name, title , and grade
of the test director or QAR assigned to this project.

(7) OPERATING AGENCY: Enter the name, symbol , and
complete mailing address of the organization having O&M respon-
sibility for this project, system, or equipment installation .

(8) ENGINEERING AGENCY: Enter the name, symbol , and
complete mailing address of the organization having engineer-
ing cognizance and responsibility.

(9) INSTALLATION AGENCY: Enter the name , symbol , and
compl ete mailing address of the organization having been tasked
to install the TAR materiel .

(10) TESTING AGENCY: Enter the name , symbo l , and
complete mailing address of the QA and testing organization
tasked for this project.

(11) PROJECT DESCRIPTION: Enter a brief and concise
description of the project to which the TAR applies.

8-2
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(12) MAJOR EQUIPMENT INSTALLED/RELOCATED: List the
major i tems of equipment installed or relocated in accordance
with the project requirements. Enter the BOM line item number ,
materiel description , assi gned part number or National Stock
Number , and the quantity of each major item.

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

(14) EXCEPTIONS:

(a) Upon completion of installation and testing,
any exceptions to the project requirements that require correc-
tive action will be listed . Include complete identification of
each missing i tem. Exceptions must be based on the specified
requirements of the project, supportabl e through the test results
or other valid documentation , fully described , and preci sely
identified .

(b) The appropriate exception bl ock must be an-
notated , and separate sheets shoul d be used for each category
of exception .

(c) The test director will also enter the sug-
gested action agency for each exception , recognizing that the
test director may not alway~ be in a position to determine thefinal action agency.

(d) For facilities that are becoming partially
operational , identify installation agency actions remaining for
project completion . In this situation , the TAR will show the
tests that have been made , but will be identified as a partial
record . A final TAR will be prepared after installation and
testing of all remaining project equipment.

(15) REMARKS: The REMARKS section may be used to
provide any additional information on or in support of a recom-

• mendation , comendation , or criticism in relation to the project
installation , engineering, or testing. Entries may include :

• (a) Shortcomings that do not require corrective
action (not considered an exception).

/
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(b) Recommendations for improving projects of a
similar nature .

(c) Identification of support i tems that have
not been accomplished , and a description of any activity in pro-
gress by the operating agency to satisfy the requirement.

(d) A description of test results with the per-
forming agency and date(s) accomplished .

Ce) A statement to the effect that the insta l-
lation agency will forward final “as-built” drawings when com-
pleted .

(f) A descript ion of the ac power system with
identification of source and backup capability .

(g) A statement to indicate that a list of
excess material was provided the operating command for fina l
disposition or to identify material that was excess to the project .

(16) CERTIFICATION: Enter the signa tures and certifi-
cation that the project was installed , tested , and accepted for
operation wi th or without exceptions , as applicable.

fJ

8-4
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TECHNICAL ACCEPTANCE RECO::M NDATION PAGE OF PA GES
(~ UM~.iA nY) DATL (t F~;O YE:~I~)

(CCCR #02—21

I~OJ EC i/CONI~~ACT NU. TITLE LOCATION

FACILITY TEST D IRLCT OR

OPERATING AGENCY E NG IN E EI 11NG AGENCY

INSTALLATION AGENCY TESTING AGENCY

( 
________________________________________________ __________________________________________________

PROJECT DESCRIPTION

ThIs richnicu! Acc,pI~nc R.comn)ec~ trIon ., .ut6wid by fit. øttlf. ror..,n aIi*s Of ff1, init.lHt )cn. t•f, utd ‘psf*tiII
.7nncn.. It doc-fi ~ 01 a)fllfltots ofI ,c4,I .nc~ pIpnc.~ ~f tit• Eroiqct but d ot,, t.~c - rt,Iy t hu lit. MAJ3Ft ITEMS IMST ALL CD AND
DCCL) . ~~~~ T ;~X~ P!’OV)DI,C, vu ,, ra!tj ?,vc- t,. ~ f,s dCCtfltc -fit llc -tI~-~ cu ’,t)f n,i th~~ sit, p o,pCI Ito. item inftcfed ~~d
poIon’t~ • . . ~t ’ r ,~y n ~ co.d.nc, wdf, H,, .o. nvuonl s t Ond w~~.t PErIJ EN C ES ..cev, o noted tvulu. EXCEP1lOItiS
a d  F4t ’~ ’ ‘-. )  ur~~.. •.e . .~n t,f t i t  TECHNICAL A’ ;CI€PTANCE l- rc( ’ ‘NOAtI C?4 . U~ AC 1 JA noimdv. II. pc~.ct
Cc- np.. - . .c .;.! It,. ,.ch In; c- -on ~~,o ,  .. n . y  be c-u~..w y  to cliv th, L~ CEPTIONS •Iat d heis t

~Q CEE I T ccc—TE ~ — r,; r~ c~~~ -p

(Rev Jan 79) Pr evthu~ eC ition 27 I’ar 78 Is obso lete.

( Figure 8-1. Sample Technical Acceptance Recomendation (sheet 1 of 6)~
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TECHNICAL ACC EPTANC E R ECOMMENDA T ION PACE OF PACES
(INSTALL ED EOUIPMEN 1) r DAlI (DAY . t 

~~~~
(CCCH 102— 2)

PHOJECT/CON TIACT NW.~ E1JTITLE LOC. TI3~

MAJOR EQUIPMENT INSTA LLE D/ RELOCA1 ED 
—

~~~~~~~~~

80M DESCRIPTION PART NUML~EI~/ IS~ QU~~N1 (TV
ITEM
NO.

Figure 3-1. Sample Technical Acceptance Recomendation (sheet 2 of 6). )
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TECHNICAL ACCE PTANC E RECOMMENDATION PAGE OF PAGES
I t  lION)

(CCCx 7u 21 )  D I E  ~DAY . ?.~O• Y EA R)

PROJECT/CONTRACT NUMBER TITL E LOCATION

PROJ ECT DOCUMENrATIO N PROVIDED

- 

REFERENCE TITLE NO. OF
DOCUMENTATION COPIES

(

( Figure 8-1. Sample Technical Acceptance Recommendation (sheet 3 of 6).
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it

T ECI~~~C~~ . ACC~ PTA~~~... ITIc0MMENDA1 or-~ /-~~~ ( ) (

(1 ‘.1 IONS) 5 LI I )(CCD ]02—2)

PROJECT /CONIRACT NUMBER TITLE LOCATION

—- 
EXCEPTIONS SL’GC[~~TED

ACTION
ENGINEERING INSTALLATION OTHER AGENCY

Figure 8-1. Sample Technical Acceptance Recomendation (sheet 4 of 6).
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I ~~~ c- °~~:‘~ AC (:~~ f -  CI FftC( :.:~ r. AT or- -~. 
(
~;L .~~.I : :~~~ PAGI OF - .G S

J 7~_ _ ’ .~~ ~
.-.-——-— 

~~~ 
_____ — -  

i ~~] .  I ‘( , r . . ~ -

H LI~~~~ J • .1 HiLL i LL-~.\ i I J- ~

H( • - .~~;K.S

-~ - --

-— S-..-— r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

( Figure 8-1. Sample Technical Accept:nce Recommendation (sheet 5 of 6).
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TEC HNICAL ACCEPTA I~CE flEC)IIi~,ENOATION PACE OF P/\GFS 
C

(CERT IIICAT ION) DATE ((JAY . .

PflOJECF,CO;~TflACT rJIJ~~.Ei1~ TI TLE LOCATION

CE R TIFICATI ON
Acce~z~nca test s and Quality Assuranca Ins:’~ctions arc comp lete f ir equi pmnnt installe d under
this project.

WITHOUT EX CEPTIONS 0 WITH NOTED EXCEP T IONS 0 
—

INSTALLATIO N AGENCY SiGi~A ) URE ANL TITLE

PRINTED

OPERATING AGENCY SIGNATURE AND TITLE

PRINTED

TEST AGENCY SIGNAl URE AIJO TITLE

PRINTED

____________ - 
ACCEPT AI’Jct:

Equipr.tent ltc rpin CCrtj f iC)d successf ully inst#.fla d and tested, is Cccf 7tc d.

OPL-flAT~~ G CQii;.IAND SIG)J/ tl U~). E

T ITLE

Figure 8-1. Sample Technical Acceptance Recommendation (sheet 6 of 6).
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This standard engineering installation package is based on the most current thinking at
US Army Communi cations 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

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
(.omments on SEIP 

— 
(please give number ) AUTOVON 879-671~

How can we contact you ?

Rank Name Duty position Duty station AUTOVON number
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