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samples per second per channel. The result of this samplin g is
a time div is inn mu lt i p lex ing ( TDM ) data st  roam composed of
192,000 pulse amplitude modulated (PAM) pulses per second. Each
pul se is compared against reference voltages and encoded into an
8-bit code word representing a fixed amplitude , one of 128
possible amplitude s above or below zero which corresponds
closely to the amp l itude of the PAM sample. The 8— bit words
representing samp l es from all 24 channels are sequentially
combined to  form a 192 h it frame . A framin g hi t is added ,
produc ing a t o t a l  of 193 b i ts per f rame , 8,000 f rames per
secon d , or 1.544 Mb/s. The 1.544 Mb/s digit al stream is in
nonreturn to zero (NRZ) format , wh ich is fed to the KG-34.

1.4.2 Cha nnel signalin g information is encoded by preenipting
the least significant bit of the code word for each channel
(l uring every sixth frame. Each VE chann el has an E and M sig-
naling capability built into the channel bank.

1.4.3 The PAM to PCM enco der/d eco der i s nonl i near, offe ri ng
smalle r quantizing steps for low level signals and larger steps
for  higher amplitude signals. This technique minimizes qu an—
tiz i ng distortion .

1.4.4 The KG-34 encrypts the digi tal stream and passes it to
the HN-74 wh ich contains the clock for system timing and pro-
v ides either a balanced bipolar output or an NRZ output. The
HN-74 provides transm it and receive clocks to the HY-12A and
KG-34 , ala rm interfaces, power for the HY-12A , and controls
reframing and resynchronizing functions.

1.4.5 The rece ive path is essentially tile reverse of tile
transmit. The HN—74 receives the encrypted bit stream and pre-
pares it for the KG-34 which decrypts tile stream and returns it
to the IIY-12A. The HY- 12A demultiplexes , decodes , and recon-
structs tile individual 24 VF channe ls.

1.4.6 System status is indicated by the service alarm which is
act i vated by local alarm , loop alarm , or remote ala rm. Local
ala rm is initiated by a fuse a larm or loss of frame synchro—
n ization for more than 800 mi lliseconds. Loop alarm is initi-
ated whenever the terminal is looped hack for  test/maintenance.
The alarm condition is transmitted to tile far -end terminal by
forcing the second bit of each word to  logic zero , for a minimum
of 20 seconds. A remote alarm is indicated when the condition
has been received for 1.5 seconds.

1— 2
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PROJECT OR TASK NO:

d. Addit ional general inf orm at ion , which hears on the enqi- .
neering of the fac i l i ty ,  is as fo llows:

5. ROOM CONFIGURATION (to be supported by scaled drawings ) :

a. Floor :

(1) Material:
_____ _______________

(2) Condition : 
_______________________________________

(3)  Loading capac i ty:___________ 
_______

(4 )  Obs tru c t i o n s : 
__________ _____ ______________

(5) Space available under raised flooring , if installed :

Figure 2-1. Sample Site Survey Checklist (sheet 4 of 9).
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PROJECT OR TASK NO: 
-‘ -

h. Co i l  inq :

(1) Mat erial:

( 2 )  Condition :

(3 )  Height (suspended or other) :  - ‘

( 4 )  O hs t n- uct i ons :

(5 )  Space ava i lab le  for ductinq if a drop ce i l ing is
inst i l led :

c . Fn mv i  nit , lT’ lel ita l systems :

(1) Type of heatinq:

Bill/hr ca pac i ty :  
- ‘ - ‘

(2 )  Type of air condit ioning:

B ill/hr capaci ty:  _ _ - - - 

(3) Maximum number of personnel who normally occupy
area :

(4 ) Humidity contro lled : Yes No,,,__

(5)  Heat d iss ipa t ion  capaci t y  of ex i s t i n g  equipment :

B TI /hr

(6) Surplus a i r— condi t ion ing capac i t y  ava i lab le  for this

insta l l at ion : Bill/hr

(7)  Foac ibi 1 i t y  of expansion (if necessa ry) :  
—~~~~

(8) Monitor in g equ ipment: 
-

Figure 7-i . Sample Site Survey Ch e ckli st (sheet S of 9).
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PROJECT OR TASK NO:

6. POWER AV AILABILITY :

a. Primary power suppl ied by commercial means: Yes No

b. Power specification s:

(1) Presen t available capacity: 
_ _ _ _ _ _~~

(2) Voltage: vol ts

( 3 )  Frequency : Hi

(4) Phase:
______________

(5) Size of feeder lines: 
______ _____ - 

AWG

(6) Monitor ing equ i pment (if any): 
______

c. Means of prov iding emergency power:

(1) Manual start , automat ic sta rt , or no-break: 
________

(2) Manual or automat ic switching unit:

(3) Emergency power available: 
________

(4) Generator specifications:

Number Rating (kW) Frequency (Hz) Nomenclature Capac i ty (kW)

d. Space ava ilable for additi onal generators: Yes_ No

F igure 2—1. Sample Site Survey Checklist (sheet 6 of 9).
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P RO JECT OR TASK NO :

e. Uninterrupted power requirements: Yes No

(1) Voltage : 
__________

( 2) Current:

( 3 )  So lid  st a te system: Ye s___ No _

Life aft er power failure :

Type of battery : 
_____

f. Presently progr amed power upgrade (g ive de ta i l s ) :

q. Techn ical load :

(1) Present c r i t ica l  technical load : kW

( 2 )  Pr esent non c r i t i c al techn i c a l load: 
_________ 

kW

(3) Present nontechnical load : kW

7. EXISTING POWER CONFIGURATION:

Main power panel:

(1) Location :
______________

(2) Rating: _ _ _ _ ___

~~~~~~~~~

_ __ ,_  kVA

(3) Voltage :
_________________ 

volts

( 4 )  Phase:  
____________

(5 )  Frequ ency :~~ _ , _____   , Hz

(6) Number of spare circuit breakers :

(7)  RED/BLACK TEMPEST :

Figure 2- 1. Samp l e Site Survey Checkl is t  (sheet 7 of 9).
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Sl IP 031 1 August , 1978

PROJECT OR TASK NO:

9. PRESENTLY INSTALLE r) EOUIPMENT: ( L i s t  type and quant i ty  of
inst i lled equipment that will ho associated w i t h  or used 1or
th is  i n s t a l i - i t i o n . )

Qty in Qty
I t ein NO . Rnom locat ion Nomenc I ature q,perat ion reserved

10. MISCELLANE OUS:

S i y  Team C h i e f

Figur e 2-i . Sample Site Survey Checkl ist  (sheet 9 of 9).

2—12

- ‘  - ‘



I A i i ’ m ’ t  1~1 ,~3 ~I

S EC TION 3. INS1AI A T IO N SP[C1IIC A 1 IONS AM’ IN ST RI ’ Cl  !0t~

3.1 ~l NERAI . l ime ns tru c t ionic out lined in t h i s  sOi t ~~‘t i

s t  andan -d 0001 Mi ’i’O 1 ]  on 3 illi 0 for t he i nst ill i t  j i l t )  t t n ’
TS [ Ci CY- 104A.

3.7 INSTALLATION GF NI RAI , INSTRU CT IO NS. The oqu 1;1I’n’ l ’ t  w i T
i oct all o~{ imm , l’ i’ ’r l,Iil C i ’ with oct ab 1 islm ’J cn it or i , t he i c
on qinot ,’t iou dm ’ ,iwiniis mnd i t i st  t - uc t ions , ant 1 m m ’ t ’ i’ t ’ i’ri ’e0 0’ ’ ,’ii\ I ‘ n .

and Flub 1 i cat i t in s 3~’~’~’’3 tnn’ ‘‘.‘.a r y  f i t, t Ito on q tm ~ n ‘ I no mc I
i-esporms i hi e for I lit’ proj et~ t . I tic t a l l  ot~ pei ’sotino I lus t ~t
fam i 1 1 am- with ( C t  r~t IL—Il [1 BK — ,’37 . AR HC- ’F , and C ,
To le co im immun i c i t  ions nq m oot - I nj— Install at ion rt- ic Ii C,’’.
I n c t a l l a t i o n — G e ’nei-a l . 1.0. 31— 1 0 Series , St,initat’ it Inst ~~1 1 , mt  i ’ n
rn-ac Ii cos , and NFPA 70 — 1’173 , Nat ion ,i 1 F let t •‘ i t a  1 Co~t 1’ I 0 - 3 . t o
ensure that  t l i t ’ Lw 11 i t y conto rms to  an3 i -; I mist a 1 l o l  in
•tccor ~tance w i  t ’ t standar3 nst al l at ion rm’ i t’ i’Jii,-os

3 . . ’ . 1 Pet a i I ins I m -uct i om tc . limo equ I pmt ’nt s hot t  11 he 1 t s f  a 1 ‘3
imi sequent 1 al c t ops t 0 ass urt_’ comm ip 11 ,iflt ’ t’ wit li I Ito i t ic  t a 11 at I ’’’
di- aw ~~~ . ~t i l i , ’ i ’ chan im os t n t h e  sequence ~~ ins t ~i 11  ,lt tell
precedu- - t ’s rll.i \’ tie ma tt e in (- (ifiS j dorM I on 1if a v l i  1 at’ ) o U1.inpiiwt ’’’
mmi a t oi - i al , oqu i pmo nt , a m id t’ ac f l i t  I es.  Al 1 dr aw I m ios rot’~’t- em mi ’t ’3
are ST [)—MX —000 7 . b r  ease in I mido nt I fyi nq draw i nus t m irouoli,’ 3
I ho t - otm m ai odor of t ho inst ,il hit i~in I mi st m c I  ion s • t i l t ’ ~tr ,it~’ i ntis
will be i- of o rt ’ncod as s hoots 1 t Iiromi qh 13. The d raw iriqs
refere nced are cont,i i nod in section 1 . Spec if Ic ins t  11 hit l~ n
instruc t ions t ot’ rout i nq s i qna l cab l e  t hrough duo I o’ ’ o v , ’ m ’ c m l ’  I o
ladders are i t i c )  uiled. S i t e  su n-vey and c i t e  roquim ’ t ’t imon t s ~-. i l l
determine the part icu lam l u s t  a l l  at ion methods to mic e.
Sequent ia l  inst i ll at ion st t’pS are as fo ll ow s:

a. Invent rn-v equ I pmm mo nt ~‘mnd i ns ta l l  at ion ham - Jms ,t ro , amid
inspec t for dalil ,mil ’

h . P is C i l l l i i ’i ’ t a l l  ,‘ic pow’t ’i’ to the eqit I pmeni

c. FSFC/CY — 1 (14A rack.

I Bolt ‘ti ’iii ,in~t assotimb le the equ I pmm mt ’n I rack and
comptimient s as show m i on shoot 7.

( 6 )  Connect T SF ( ’ / C Y — 104 A equipment rack to  the  s t a t i o n
cab i not qround as s m own eu sheet 4.

31 For s i t e s  us i nq cabl e ladders , i ns t a l l  the miiount log
br ackets fi ’t~- th e  twi nax i al cati le plugs and th e ~‘o nd mui t support

1~ 1



Sf I P 011 1 A non ’ .  t 1’~ 
‘3

b r ac k e t s  js ci m o w r i  i ’l l  sheet ‘ , v ~‘w’ ’~- A —A and f l—B.  A l ; ’  l u s t  ml  I
t lit’ ac p owom ’ i’’~tut t i j it anti the s iqn .11 cat i  lo c,il) iiU i t  as Si tOt~ l i on
sheet 3 .

I nt on ’ f a c t - ~‘abl I nq.

l u s t  t II t ime V I m m m t i l t i  p m  “ ca t ’  1~ ” ,it md t n ’  ( I  -con no or
.i la ,-mmu cab le ht ’tw~’~’n the 1 511 II’i — l.A m m m i t he  t ao 1 ity t m ’ a ’ t ’ as
- ‘ mowm t1n shi et s t ht’ouqh Ii

in .  t .1 1? t Ime I w m ma \ m a ) ,m tm los hot woi ’t i t i m e TS~ (
‘ H N -  ‘-1 .1113

t t m~ t w it m , t si , i cat ’  I~’ p lug mount m u  brack et as “t n’wn om i shoot .‘

rid sheets u t ’ i t ’etm qh 11. Sl It ’s not !‘t ’qlm ir im in mo unt ing tiI-ac ’~,i t t 5
w i l l  i n s t i l l  t o  t w i n a ~~ia l  cat ’ I~’s in acc o rda nce w i t h  3.: ’ . l c ( 3 ’m
above.

e. Int i ’ ’ci ’ nm ~ectinq cab les . Ins ta l l  th e interconne c t  i m m q
m - ,mL ’ Ios ~

.. i t o’ . as m i  cat t ’d  in t ,mb loc A and B and f i gures 1 , I ’ ,
amid 3 a-, ch owmi on sheet 11.

Ac powom - w i m~ i rug.

1) Inst .111 the ac tei-hn ca l  power to 113—7 of the
1~~t C - K G — 3 - l  as  show m m on sheets 5 through 10 amid t a b l e  A , d e t a i l
A , am id f I qu ‘‘e 7 as shown on sheet Ii

( . ‘)  I ns ta l l  the ac U t i l i t y  power to time itt i i  ity ou t l e t
pam io 1 lo ca ted  at the hot torn (if the n-ar k as shown on sh o ots  5
t hrouj h 10.

g . Lock m oo d ev ice  it is t al 1 at i emi . I ns t a l l  t im e lock i nq d e v i c e
as shown on s hoo t s  7 and 3.

Ii. Sec mm t ’ I t~ c u r t a i n s .  Insta l l  the s e c u r i t y  cur t  a i l s  shown
ot t  s hoe t ii ’ . ‘ Im ~ s ecut ’ m I v curt ,i in s are opt ions and may mli i t il &~
roqit i red at a l l  sites.

$ . -
‘ . ,‘ Cu to~ e m ’ i nfornuat ion. Sequomit I al st eps m- oq u i red to  make

t~1 I over ~ite deployed 3’~i
’n’t ly by the opet -a t ion s am id imua lo t  e m m a m ice

coimEmand and II SACFE IA.

3. 3. 3 Ego ipmmlt ’ml t renmova 1 instruct ions .

a. I n s t m ’uc t i tin for the muie veimm e nt 0 1 , i t mv un 111110 eqtii pmt ’ l t
shall h~ 3 i scuss ~’d w i t  H the proj ect eon imlee r . i t ist a t Ta t i o tm
‘~tlpt’tV 5i ’l ’

~ ~intt OPt iat  1 on and m~i,i l i t  e mman co ( 3t ~7~) t pi’ r s o nm me 1

b . Al 1 unused cable w i ll lit’ removed from t Im is s i t e .
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$ ECT IO N 4. ENGINEERING INSTALLATION DRAW INGS

s .l GENE R IL. This SEIP conta ins only eng ineering i n s t a l l a t i on
draw t1~

’sTh hicessary for the ins ta l l a t i on  of the T S E C/ C Y- - 1 04 A .

4.2 MODIFICATIO N OF INSTALLATION DRAW I NGS. The eng ineerina
drawing s m ay  be modif ied during and after ins ta l la t ion  to
ref lect adaptat ion to local physical  and environmental
condit i ons. Copies of modif ied drawings should be retained on
s i t e and changes , corrections , and de letions forwarded to the
responsible area electronics engineering installation agency.

4.3 US ARMY COMMUNI CATIONS—ELECTRONICS ENGINEERING INSTALLATION
AGENCY - COMMUNICATIONS ENGINEERING DIRECTORATE DRAWINGS. The
sta~’d~~d ’

~~gineer i ng i~~
f’
~Ti’at”f~ rdr awings , STD-MX-000’7’ (12

sheets ), TSEC/CY-104A Rack , show the necessary equ ipment  and
installat i on of the TSEC/CY—104A. Description and application
of STD-MX-0007 draw ings is as follows :

Sheet TSEC /CY- 104A

1 B i l l  of mat er i als

2 and 3 Rack l ayout and con duit installat i on details

4 Rack grounding details

5 Rack i nte rface cabl i ng

6 Cable assembly fabrication

7 th ru  10 Cable r u n n i n g  l i st

11 Interconnect kit and wire installation details

12 Secur i ty cu rta ins
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1 August 1973 SEIP 031

SECTION 5. BILL OF MATERIALS

5.1 GENERAL. The bill of materials (BOM) provided on sheet 1
of 12, STD-MX-0007, w i ll be use d to order the mater i als
necessary to accomplish the installation of the equipment
described in this SEIP.

5 .2 AUTHORIZED EQUIPMENT LIST. The BOM consists of mater ials
current with the authorized equipment list (AEL) and publication
of this document. Just if ied changes to the BOM w i l l  be
submitted to HQ USACEEIA for update. Identif ication of items
are primarily by AEL ident i f icat ion and nation al stock number
(NSN). When the latter numbers are not avai lable , the
manufacturer ’ s part description and number or catalog number
with appropriate cost w i l l  he provided.
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t~l CT ION 6. - 
QIJAL I’i Y ASS URANCE

6.1 GE N E r A L.

‘ .1.1 Q ua l i t y  assIi r 1’Ince ev a lua t i o n  c r i te r ia .  This qual it y
assur a nc e ( QA~ inc pt ,’ct ~on wil l 1)0 Tmpl ~~nT~d in accoh -danc e ~, I th
- ‘CR 0C - A 1— C , USA C C Qua l i t y  Ac ’C II I’ ance Pl-oQ ram for Engi neer In ,

oct a l l  at ion • , rid A l E  opt  and ,” of CycC lltu ni cat i on’-~—E l ect l - on irs
i pinen t anCI Sys t Chi c . The pI ’O1~eduy-pS in this sect inn w i l l  he

1o-1ed to i nsp y lI’t the complet ed f a c i l i t i e s  w i th  the re su l t s  used
o (1) C e t l Irw ine t h e  q u a l i t y a n d c a p a h i  1 i t y  of t h e  inst a l 1 01)

I)a(’ Ilwa re and equipment . afld tha t  the ins ta l led  equi~~iient
11’ l ’ IA V l d C S  and f u l f i l l s  ,~l i Ceqhhi reme nts specified in sections 3.
4 . and 7; and (2 )  i den t i fy , iso la te , anl,) reconviend resolutions
to di s crepanc icc , and to con IlI c t inspect O I l S  arid ,-eeva 1 uat ions
to determine the aPe q u i cv of the system .

~.1.2 Amendments . This pl an may he amended by the officially
J1”si gna t ed quality ,isciu-ance representative (QAR ) , where
‘(C ”CC SS a ry  to meet loc,i 1 requ I (‘& ‘ ,POfl ts or cont i n~enc ies
‘Tmi endm t”nt s ~sh ic Ii do net r e f l e c t  cha nqes i n  USA CE EIA QA polic y do
let requ il-c pci  or conl- ul’ren dl” or appro val of USACEEIA , Test anI ~

E vilu ati o n D i ro c t l ’lI’ at e .  Copi es of all amendments must be
t CT~- , r ~j~~ to Commander , [ISACE E 1~\, ATTN: CCC—TED -QA , Fort
Hua ch lh ca , Al’ i .‘cn a t~IlO13.

6.P RESI 1ON SIBUI TIES. Quality Control (QC) p~-ocedures will he
planne d, est~ hl i s F~eRf~ and implemented to ensure the install a ti on
m~etc appl i ca b le insta ll at ion standa ,-ds. Procedures shall
include the desi gnation of quality cont i-ol representatives (QCR)
to prov 110 cent i nucius ens It o surveillance of the install at i on
efforts. Repoi- ts of the II\ t 0 f l t  • sc op e , and findings of the QC
inspecti ons shall he provided to the installation supervisor for
c errec t VO act i ens

- -~ . 1 Qual i tv assur a nce procedures.

6.2.1.1 Inspect ion re’~ponsi bili t ies . USACEF IA Test and
Evaluat ion Dl r octol -at e w i l l  assfon a QAR to conduct inspect ionc
tIl d evaluate the install a tion , to include compliance with
ostal I it ion standards and adequacy of the installat i on s QC

program . QC inspections w ill be proqressively at the P5
IC IA r i Ohi t , , 50 percent . 75 pe rcent , 1ind 90 percent completion
p oi nts. Upon coniplet ion of t h e  installation and prior to
:II’ce ptan ce tes t  inq, the QAR will perform final QA inspection .
Re ports of i nspel ’t  i ons  • f i n li nq c . and co,-rect ive act ions wi 11 he

6- 1 
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prepar e1 4 and i is t r i but l ’d as spec 1 i ( ’ I in U .  ~ . 451 71 ” ’ ’

q u a & ’ ies a I D  1 1leri t i f ’ i I’ ll , th e ~‘\R and QCR is I 1 1  ‘ ‘ i is iire I i l l  p r o m p t
i l l  i t i it ion c i t  ,l;Iri ’ollr ,It 1 1 2 I 1 T ’ I ‘ct i l l ’ a c t  ion  i s t a ken .

71~ ,
1~~ ,~ I n’,pec t ‘o n  eu I Jo 1 irio s l If t  ~‘I7 ,~ç 110. T hE ” QC 0 1 1 1 1  k I Is

Ii I S I ’ I i 551’J ‘ (‘~ l\~ - w i l l  he used i’- a  ‘:, ‘l ’ ’ r  ‘i~ i i ’ ’p t 11 I ion i i :iJe 11 1 11

f i n a l in5~ Ol t ion i ’ei’cit ’J . i hi s EI7T ’I’L l i s t  iS lot  ,‘1’’- t ’ ’~~c t  ye . ,II1 ,t

t0 e I~ AR I1 ,I~ dc l  ~ lI l lla p p l ic ah l e it l ” i S  or or I ’~~~ t i t ,i t e ~~~ l , / T ’

I’ D O’~ T o t  110 1 ” 1 l y  Co r c l h i ’ iitlJ . I lie 
~~ ill’ ~~E 4 A I i o n  sh. 11 oe

~ ‘ ‘ ed  in t ho t cii 1 Is~ I nq phas ~
1c

a. i - - I  - ft Cirl :an t .701  00 \‘ , com m and , and I ac ill t po in t  c

0 ’ d o r i t  ,I1’t . C 2 7 0 1 0 fT 1 fti 31 CI I c l l’llp 1 (‘1 I ’d l e t  o re 11 110 01 1 171 , 1 110

01 17711 1 i !11~ PE ’ L t 1~~715 . lii 15 f 21 111( 1 is 1 1 11 1 1 1 1) 111 11 a p a r t  01 t he
I1Ihi”li ,Irlehit rt ’1’I~r1ls

h. Phase :1. Pre pa rat  ions  lou ’ t h e  isu al , rnech al ’ i I,’al
E h 1 E 1 C t I  ~C i i , a”d , )era t  on,i l i l l c p I ’ c t  ciii ” of the
t c i ~nmun Ic  at  1011 ’ -1 1 oct ron i i ’ s equ i pi t h’ I and f ’a~c~i l i t  i es.
r l ’ t ’O ar , l t  l o r i s  sCal l be made by oCt ,i’n li ii a co p\ of fhe s i t e

p l , ‘ p00 ii icat  io ns ,  ari d It ~~
’ ,1i’4 Il Ii~~ , The se co p ies  s ha l l  he used

to ~iai’ k ,ind IJt ’r lt if y  d isc repanc ies . Any d i c d r l,l pa n c i e c  d i a l  1 h~not e l it 11 or l er ’i markin gs to  !‘e( Oi ’d ItO let ions of t”qll i peon t 07’

cables , oi- changes in schemat ic dl,i cil ’ ,ThlS . Al l  add i t i on s  sha l l
be no t ed w i t h  red ma,-k I n q s . Notes to I he dr,~ f t  sman w i l l  he in
blue .

c. Pha~~ III. Insp e ct ions dur inq installation . The s i t e
enqi noe l- m g p t ans and CCTM T0~—5O—~ l shall he t }ic rt”fe re nced
techn ~

,- a l  mat or i al for the inspect  1 ‘n of s i tos . Insp ect ions
JUT ’ 1fl 9 installation con s 1st of t herough v i s u a l  and n’ rechan ica l
ro v iews of the C— E equ i peon t EIUI’ i no t he ins ta l l  at ion ef the
e q u i  pii’ont , alon g is ith inspection of th e f a c i l i t y  i sF le i ’O the C — E
equipm ent is located , and all app 11 cahl ci anc  ill an~v fac t or s 1 he
,unc i llar -y f a l t e r s  cons is t  o f  po w or  /. V d t I’I’’ i nc ta l l i t  i on  and tht ~
1 oca t 1IT I S  of duct m g  and contlu it; t Ue p1 , 7 1 ’ C i h i l h l l t  01 — I O(lu 1 1 1 7 0 7 1 1

in the t ac i l i t ; and the loca t ion  and ap~1o ,7r3rrce of a l l  fi\ ed
te st , measuo- 1 nq • alarm , and cr  ~- t eiI st at us equ i 1 1 11 1 11!] t and
ind icators .

d. Pha se IV .  F ina l  QC ~ns pec f  11 1 71 . 1 10 f inal  QC r ’ ~ pec t ion
shal l  be (‘ 0 7 1 1 1 7 1 1  It ’d in ,lccei’ Ii,ircI ’ is t 1~ t 110 l IT i ’c i I i Il bIg fli’IlI’OdIJP ’ Ild
and t he  QA c hec k 1 1s t , t’i qure U_ ,l. ~ l Tt 1 ~1~

’ C hiI ’I’ k l  1s t  i ’ - , S l ’ lf 115 a
gui do t o ca l l  to the Q,A inspect 111- : ’ al t t ’ r i t  071 t ci, 3111 1 l’l’ IT\ ides a
mean s whereby QCR s have the j T ’  at to ot 1 1 171 • 11,’ced on t ~~ C—F
equIpm ent elenm”nt.s anEt func t 1 Oti S 1 nht ’u ’l’il I in t h e  s~~st  t ’IihS and
s i t e s .
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1 August 1973 SUP 031

COG NIZANT AGENCY , COMMAND , AND FACILITY
POINTS OF CONTA CT

Phone No. Bldg. No. Rm. No.
Insta l la t ion:

Team
Leader 

_____ ________ _____

A ssistant  learn
~~~~~~~~~~~~~~~~ _______

Qua lity Assuranc e :

Coordi nator 
_____

Alternate
Coo rd i nator ______ 

________

Fi gure 6- i. Sample of Cognizant Agency, Comand ,
and Fac ility Points of Contact.
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I’ INAt Q UALITY ASSURAN CI INSPECI ION (‘II FCKL 1ST

Pn’ojec t Name 
- 

S 1 t 0

QU AI I1Y ASS URANC E OF I QU I PME NT I NS1 At I A l I (iN

~~~~ l ’t  el t O  par ,hgra phs as list e d h~ low in IC T M 1 0 5 - 5 0 - P I .

YES NO N/A

A. In st ~i t l o t io n , drawin gs and spe1 i t ’ i c a t  ions . ( Pan- n ,i-P , i’ d)

1 . A n-e t I cier p1 ann di’ ow I nqs ova I 1 ohio 
-

P. An ’e I ’t l il n pmrien i t b l a t  ion dl’ai ’,’ inns ir’a i lou Ie I

3. Are t~ lc0 layout draw niqs of 01111 pnnn e nt ii
hays ova 11 •‘ih lo? 

—

4. Are drowin ill’ ; for d i s t r i h u t  lug f’ ra i nne b lI n k
2 055 iq nm n l ’nts ov a  I l iii II’ ?

-~~‘ I\l I~ P il l (‘Cr11100111171 5 Ott t en - no i no b b locks
shown on draw l m~s

(‘I . Is s t e ncil i ng of I &‘n’ ini i no] bloc ks shown
Ilni dr aw i i1~~5

~~~~~ • Are Ell’ ,IW 111(15 lit po w er d l S  t n ’  ibtit i nq
t ’ (]hi  i pinont ova II ati 11’ 1’

t~~. Are wi b ’O Si ~
‘ & ‘5 i ntl it ’at .~d on dra w inns ?

~ A re s~’ht~jnn 1it Ic  Iliag ranos et c ir c uit t yp e s
to h~ m ist 11 11 ed inc 1 tided in drawi 1105 ?

10. Are drawin g s of s i t e  qroundinq 5 511 1105

av o t  lahi l ’?

11 . Art’ 1l1’ 1V.vi nl~S show 111(1 an ’ i’aiiqemt ’ nnt of cab le
racks , Jut’ i s , and I n’enches ,IV 1 i l , btu l e?  

— —

I
.1’  Figure 6- . ,’. Sonnnp ll ’ of J i m a ]  J u i s t a l l o t  ion ln l ’,t l I’l t ion

Check list (s heet I of Ii

— 
- _ _ _ _ _ _



1 Auqust 1978 SEIP 031

Y E S  NO N / A

1?. Do specifications contain list of
reference material required by installers? 

— —

Id . Do specifications conta in cable running
l i s t  1or powe r di st r ibut i on?

~‘1 . Do spec i f i cat ions co n ta i n ca b le runn i ng
list for signal cabling?

15 . Do specifications contain cable running
l is t  fo r cabl in g?

16. Do speci f icat ions contain detai led
infornnat ion on grounding?

17 . Do spec i f i cat io ns conta i n deta i ls on all
spec ial instructions for installers ?

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

B. Installation Tools. (Para 3-8)

1. Is equip ment dam aged or unse rv i ceabl e? 
—

2. Are all in st a l lat i on mate ri als on hand
and serviceable?

3 . Are all tools necessary for completion of
t h e job  on ha n d ?

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

C. General Safety Pract ice. (Chapter 4)

1. Are goggles being worn when dr i l l ing and
grinding? 

— — —

F igure 6-2. Sample of Final installat i on Inspection
Check l i s t  (sheet 2 of ii).

6-5
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YFS NO N/A

7. Are sharp “ 11(105 le f t  on frame or
duct work?

3. Are al l  hand tools properly used?

4. Are electric power tools proper l y
grounded?

0. Floor P lan Layput. ( Pdr a 3-7)

1. Are equ i pm nme nt layout plans in ac t ’or-dance
w i t h  drawi ngs?

P . Was layout plan completed before equipi nient
was moved into area?

F. Frectin~~ md Mountin~ . (para 3-9)

1. Is t ”IIIT i pnlnent laid out in acc ordance w i t h
floor plan dn-aw inq?

P. Are equipment ba ys level and plumbed
within tolerances ?

3. Mac proper’ spa cing been provided between
equipment n’~ck s ? 

- —-A —_  —

4. Are base angles of fr ames secured to floor
in proper 1 ,ca t  ion?

5 . Are al l  c ,nh inn ”fs f lush mounted and
plu nnhed?

6. Has f i n i s h  of equ i pment , cabinet s , and
racks been touc hed u p ?

7 . Are ho i ts  and screws free from s i n ’ I pped
thre ads anti defaced heads?

Figu re 6—P . Sample of Fina l Installati on Inspection
Checkl ist (sheet 3 of Ii)

6-6
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YES NO N / A

P. Have sufficient clearances been provided
betwee n app at-atus for heat di s s i pat ion ? 

— - - -

9. Ar e t ermina l blocks aligned on
dist ,n - i hut in q frames? 

—

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

-

ii. Are all nuts and bolts securely t i qhtened?

1?. Are exposed or cut ends of rnneta l filed
smooth and p a in ted?

13. Have lock and flat washe rs been used?

14. Is the C-E equipment BOM available at the
f a c i l i t y ?

15. Has the C— F equipmen t been inventor ied and
discrepancies posted?

16. Is all required C—F equipment at the site?

17. Is all C—E e q u i p m e n t insta l led ? 
.

F. Cable Rac ks. ( P a t - a  3-10) (Inspect new
ins ta l lat ion )

1. Locat i on of cable racks :

a. Are ca ble r-acks located in accordance
w ith cable plan drawin g? 

—

b. Does height of cable n-acks conform to
he ight above floor as i nd i cated on
cable p lan draw i ng? 

— —

c. Are cable racks located so that clear-
ance i s prov i ded for ins ta l lat i on and
ma i ntenance of u l t imat e equ i pnn ent?

Figure 6—?. Sannipic of F ina l Ins ta l la t ion Insp ection
Chec k l i s t  (sheet 4 of 11).

6-1 
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SEIP 031 1 Au g ust 1973

Y E S  NO N / A

d. Are cable rac ks located so cables o n e
not s ubject to dama ge, exposure , or
other d etr i nniental c o n d i t i o n s ?  

-— — —  - —

2. Assembly of cable racks:

a. A n-c long sections of cable racks used
w h e r e  poss ib le?  

— - —

b . Have c 1 arnnp i ng det~ 11 s been a 1 tel ’ed
w h e n - c  nec  e s s ary to avo iii lot  o rference ? 

—

c.  Are open ends of cable tacks properly
cl ose d ?

d. Ai-e ve r t i ca l  cable racks properly
terminated on f loors?

3. Support of cable racks:

a. Are cable racks pronerly supported and
faste ned ?

b. Are cable racks installed so no
e x c es s i v e  load or binding is imposed
on t h e  equ ipment?

c. Are lici’ I zontal  cable racks supported
on app i-oxirnnately 5 -foo t centers  hut not
to exceed 6 feet ?

d. Has support been provided within
3 f e et  of f ree end of cabl e rack?

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

6. C a b l i n g~Pract ices. (Para 3-11)

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

Figure 6-?. Sample of Fin a l Inst a ll a tion Insp v- t ion
Checklist (sheet 5 of 11).
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YES NO N/ A

7. do-c I 11 0 5  tw I S I  I I I  or I r o sn e l l  en cab le
I,

Do tool es I on’ nnn I t ine ben t ? 0 2 1  n—e d ii
and u s  i t  ion ? ( See t a b l e  3— 1 , pa ge
3 ’ ~~~1 , ‘11111 l I l t  ‘ 5 .1- hi ’ and 3-H’, P0 ( 11 ’

- ‘ -

‘1. In pu- ’t i’~~t ion i ov ide d ‘,~hci ’ ’  c t h l 1 ”
She l l  l j 5 - li t 1’ 1 i I I I i I I h  or ‘~h a r p  ed ges I n -

illt ’t al

5. 4rt cables t~l t i ci n I l l  t i t u  r~~ l l i t  f over-
S do 01  0 ~ Ii 1, ’ I .~ ‘L s t on’nnied w it In up i l l  111111111
a ll w ,abl o u ’ad ii? ( Sec Table 3—1 , pa ge
3 - 5 5 .)

o . Au ’ atil en t i l-nell of f  ‘ I I  k lion’ ‘j / ~ lul t o  l i v
inC I hint t i p ?  

—

7. lii’ cables to t i e  di s tn ’ ihu t i  rig f r  anne en t en-
1 1 3 1  f l i t ’ cl lu - t  i c i i  n I t ie?

P. Ar c cable s s c ” v i ng  t ine h on -i zonta l Silt e
Ii 1 I l l S  L i  - ‘111111 T i l l  I I  ,11I1t , ’ ‘, t t  UI I/U Lu  L i l t ’

I l ’ ,~n~5~~
1
~’ 5e ,I”ms near t i l t ’ v et  i - a l  upr igh t?

Ii Arc e thic t i l l S  pi’oper l ,y prepared and in
0( 1 1)1 Pout I tc i ~ h the ca b le ‘tinning lint? 

— —

P . A t e cable t 1 1 5  sl lcured of each end 01 i,- a b l e
n’ i inn 7

Ii. ll,iv~ cob  11 1 I , t I j s  [ loon renn leV ( 1d upon corn—
P lo t  ion I t  v et ’  if i ‘at ion ,ind t en - oil not  ion ?

I ’ . A rc  c ,ib lt ’ ‘~t 1 t lIlc ,i t l ’ll an neat’ as
pr o I 1 (:1)1)11’ o t i n t ’ po i ut w h t ’ u ’e t he f i i’ .
w il- i’s I to - n  oi i

I igure 6- P .  Sa innp i t ’ of ’ F 1101 I ns ta l l  at ion Inspect ion
‘1 ! lI t, l i c t  (sineet 11 of 11 ).

- ‘ -~ - ~ - ~~~~~~ ~~~~i ~~~~~~~~~~~~~~~~ ~~~
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YES NO N/A

13. Are cable butts properly treated? 
—

14. Is insulation of wires undamaged at butt
locat ion?

15. Are unused and spare wires protected at
butt loca ti on?

H. Securing Cab les. (Para 3-13)

1. Is sta rting stitch properly made and
p laced ?

2. Is required Kan sas City st i tch
properly made ?

3. Are f i rs t  and succeeding layers of cable
proper ly secured?

4. Are cables secured at every cable rack
cro ss strap?

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

6. Are lock stitche s properly made and spaced? 
—

7. Are sp l ices in twine properly made? 
—~~~ —

I. Sewed Forms. (Para 3-14)

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

2. Are proper number of strands usc-d? 
- — — ‘

3. Are stitches properly spaced? 
— -

Figure 6—2. Sample of Fin al Ins tallat ion Inspe ction
Checkl ist (sheet 7 of 11).

6-10
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0

1. Butt m r  and Strfp,p injj,. ( Para 3- 15)

1. At-c proper tools used for buttin g and
stripping of cable?

P. Are cable butts properly dressed ? 
— ——

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

K. Fanned Forms. (Para 3— 16)

1. Are cables fanned and connected to the
left side of verticle mounted terminal
b locks and to the bottom of hor i zontal
te rm i nal b locks?

? . Are conducto rs in fanned forms tw i sted
and hunched?

3. Are fanned forms strai ght and t aut from
butt location to fanning strip? — —

4. Is lenqth of skinners correct?

~~. Has color code been properly followed? — —

6. Are spare wires dispo sed of properly? — —

L. St.encil j~~. (Para 3-17)

1. Is equipment correctly i dentified and
stenciled in accordance with floor plan
drawin gs?

2 . Are desi gnations located correctly? 
— — ——

3. Are correct size designations used on
part i cula r types of apparatus or
equ ipment?

Fi gure 6-”. Sample of Final Installation Inspection
Checkl ist  (sheet 8 of 11).

6-11
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YES NO N/A

M. Strapping. ( Para 3-18)

1. Are straps properly placed?

2. Is correct type of strap wire used? 
— —

3. Does i nsulat i on ext end to te rm i nal? 
— — —

4 . Are straps placed not to interfere wi th
operation of apparatus?

5. Is removal of apparatus blocked?

6. Are d e s ig n a t i o n s  of apparatus obscu red? 
— —

N. Connect ing and Soldering ,. (Pa ra 3-19)

1. Is solde ring clamp used when connecting
wires?

2. Are connect ions made on termina l blocks in
proper manner?

3. Is all soldering don e wi th  standard rosin
co re solde r ?

4. Are connections secure and free of foreign
s u b s t a n c e s ?

5. Has all unsightly flux and exce ss g lobu les
of s older been removed?

6. Is insulation on skinners free of burn or
othe r dam age?

7. Do sk inners on connected terminals exceed
1/16 of an inch?

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

Fi gure 6—2. Sample of Final Installation Inspection
Check lis t  (sheet 9 of 11).

6-12
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YES NO N A

3 . W,-apped Connections. (Pat-a 3-20)

1 . At -c wr apped co nner t. l OlIn app 1 i ed on 1 ,v on)
suitable t c u ~ i i u a l s ’?

P . Are c o n n e c t  i o n s  e s s e n t i a l  l v  stt- aiqht and
t ree of ,in qul an- bends or ci’ iuntp s 7 

- ‘ — -

3. Are t h e  requ i red nuiitb en - of turns i n  con —
tact w i t h  the te r m i n a l  m i  ac t  orltance w i t h
c r i t e r i a  for g igo of w i re  used’? (P76—b
turns; ‘16-6 t ijt -n s ; P66-P turnin .

1 . Are wrapped con t i ec tot - s so 1 Jered where
a p p l i c a b le? ‘ -

P. Iross Connect i ons .  ( P a t - a  3 - C l

1. A re  j itt i npet ’s pi-ope rl y n-outed at d i s tn’ ibut ing
I caine ?

_‘. Do 
~ 

iiniipet -S li,tVi ~ s l i t  t Ic i etit slack a f te r
c o n n e c t  i Oh ?

.i . At - c  condor t e e s  t w i s t  t’d bet ween f ing
s t n ’ ip  and terminal?

-1 . floe’s tw n t t’em,i i n in t’O tid ltt T tt li’S beyond
,‘eon l it l oon 111(1 s t r i p

5. doe 3 l i f l l~~I’i n pt -opet-ly I re n sl ’t l ? 
— —

~

(‘ . h o c  edc ,’ cc s~u lde t ’  been retnioved fr’om
I 10 11 t ,il s?

0 . [qit i plull ul t anid S ig na l  G n ’ et in ut t s . ( Para 3— 23)

,Au’o ego i potent and s igna 1 grounds insta l led
i t icc1 u u J i u u c i ’ w it hi app 1 i t’ahl c codes and
S t  andards and in accordance ic it h ins t al —

1 it ‘ l iti IIi 11% 7111 1 5 ? 
—

F i gi lt ’ ’ t i — P. Sample of Fina l  I n s t  a I lot ioni Inspen — t io n
(‘ l teckl 1st (s l eet It ) of 11).

-13
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Y ES NO N/A

R. Conduits.  ( Par~ 3 -24 )

1. Are hurr~ ‘e meved from conduit after
cu t t i n g?  

‘ ‘
2. Is hendi nq “aPi I in accordance w i t h  t a b le

3 — i l , poOn ’ 3—1 ” , ’?

. 1 . A re t herr no m ire than four- ~O_ PI 1~ t-ee
C 00 j 5 10 0 s in g le  conduit run? ‘ - —

-4. floes nu d er of cobul luc tot - s in cotld ll it con —

form t o  tabl e 2 —3 , page 2-9? 
— ‘ -- —~~~

Are conduits supper ted at i nit crva is riot .
exceeding 6 fe et ?

6. Hav e a l l  f i t t i n g s  been t ightened af ter
in s tall a ti o n? 

—

S. Ducts. (Para 3-251

1 ~~~~~~ h -~,,,,n,- ,- ,.- -s~ ’ ’ ,- U , ‘‘ 1 A , , , - ,- * ., 4
f i r s t ?

2. Is proper t ype mal let  used in ance niib ly? 
- - ‘

3. Are f lange s e c t i o n s  cleaned before in —
st a llat ion?

1. lat io n _fl~~~J~~ s. (Para 3-P’I

Hav e dn -a~’in~is been rev iewed to ,issure
“as bu ill” accuracy?

Figure 6 — 2. Sample of Final  I n s t a l l a t i o n  Inspect ion
Checkl ist  (sheet II of ifl.

6-14
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5. ‘.1.3 Rev is ions .  The check l i s t  may be rev ised to s a t i s f y  the
~: inspectTo’

~
’ i-eqiiiu -eme nts for a spec i f i c  funct ion whenever it

1), ~ uii~,’s necessary as a resul t  of abnormal s i tuat ions. A
t - e v i s i o n  is c o n s i d e r - e d  to be a n y  c h a n g e  to an i n s p e c t i o n
c t- g ui rement or procedure throug h addi t ions , del et ions , or
cod i f i ca t ions .  Rev is ion s  to this check l i s t  may be author ized by
t he ons i te  QAR m i t  QC R. Al l  rev is ions w i l l  be documented and
forwarde d as specified in 6.1.2.

6 .2 .1. 4 Except i on s and di sc repanc i es. The QAR and QCR wi ll
i en t i f y  arfd 0oc~~n en t  ~iT xc~

’
~tioni~

’’and deficiencies and wil l
ensure that corrective action is taken for any discrepancies .
D iscrepancies not within the capability or responsibility of
USACEE IA to r-esolve will be reported , to in cl ude recomm en ded
co rrect i ve act i on and i dent i f i cat i on of the res pons i ble age n cy.
S e c t i o n s  6 and 7 are w r i t t e n  to be use d at all locat i ons and
l inks in the pt-eject.

6.2.2 Special QA inspection procedures .

6.2.2.1 The inspections described in the figures are
interruptible at any point if disrupted by a hardware
m alfunct ion. They also may be interrupted at a compatible
break ing point by the QAR and QCR to permit scheduled duty
br-eaks . Any inspection that is interrupted because of a
hardware n~~i fut ic lion Srldi i be t-es Ldr Led al d p01 nil dyreed upon
by t h e  QAR , QCR , and the ins ta l la t ion  team leader .

6.2.2.2 The QA inspections and procedures in the QA checklist
have been sequenced in controlled manner ; however , unfo resee n
problem s may require an inspection or procedure to be
resequenced. Resequencing of any inspection or procedure shall
be agreed upon by the QAI and the installation team leader.

6.2.2.3 Spat-e equipment may be substituted for malfunctioning
e q u i p m e n t  upon agreement  between the QCR and the installation
t e am leader .

6 .2.2.4 Once QC inspections have been comp leted on any C-E
equipment , includ i ng cables and conduit , no changes or
ad justments shall be performed without the approval of the OAR ,
pending performance of the operational acceptance test.

5.2.3 Acceptance testing.

6.2.3.1 The installat i on agency will power the equipment and
conduct a burn-in period no less than 48 hours. Defective

~~~~ 6- 15
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modules and compon ents of the completed connn nun icat ions subsystem
w i l l  be n-epl ced during this period , an d t h e QAR s ha l l  he
no t i f i ed  of any ex chan ge.

6.2.3.2 Upon satisfactory complet i on of the installation ,
USA CEEJA Test and Evaluation Directorate , w i l l  perform
operational tests to ve r-ify conformance w ith specified
open -ationa l requ ireintents. Cognizant agencies, departments , arid
cornunands having arty requirements to interface with AUTOVON or
other netwo t-ks shall have made prov isions for sufficient
c i r cu i t s  and have them adequat el y condit ioned before sta t - t  of
the final QC inspection . The ope t-ational tents shall be
con ducted in accordance with test pn-ecedures contained in
s ec t i on  7. Test resu l ts  sha l l  be f u l l y  documented.

o.2.4 Acceptance or rejection.

6. 2. 4 .1 Reco ntin endation s for accer~ance or i-ejection of the
expanded facilities w i ll be based upon a detailed analysis of
all data obtained from the detailed inspection and the
open -ational acceptance test.

6.2.4.2 Based upon the results of the detailed anal ysis, the
QA ! m ay d ir ect all , or portions of any, inspections and tests be
repeated t o yen- i fy compliance with stated requ i u-etnents and
ubjeLt iv e~ .

6 .2. 4.3 The QCR and QAR m ay a l s o  recommend acce p tance w i t h
exce ptions. These exceptions will be documented and made only
under conditions which permit use of the system , pendin g
permanent resolut ion , us ing procedur al metheds to alleviate
known problems.

6 .3 QUAL ITY ASSURANCE _ DOCUMENTATION.

6.3. 1 When figure 6-1 is completed acco n-dinq to 6.2 .1. ’a , i t
w ill become part of the site ’s pet-manent r e c o rds .

6.3. 2 Figure 6-2 shal l  be us”~d for verification of inspection
by the QAR, the i n s  tail at ion team leader , arid the local cerrumo ni d
or facil ity QC coordinator or representatives. Signatures on
the QA checkl ist only recommend acceptance; the y do not si gnify
acceptance of the i tems under inspect ion.

6 .3.3 Sect ion 7 is for verificati on f satisf actor y operational
capab i l i t y .  Al l appl icable data sheets al-c to be connplet ed and
Wi 11 become pan-t of the site ’s permanent records .

6-1 6
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6 .3 .4  Sect ion 8 co n t a ins  the mate r ia l  acceptance recor d forms
Ht ’it w i ll be used to it em i ze the m ajor com ponents; to li s t
e .\ception~ , deficiencies , and remarks (along with responsible
agency ’ s r-emarks); and for acceptance and transferr ing of
equ i pnient.

6.4 QUAL iTY_ASSURANCE PLANS AND REPORTS.

6.4.1 Quality assurance plans. A formal QA pla n is not
rL quired for thi s project. The provisions of this section cover
al l QA plans and procedures necessary to ensure the facility

m eets its stated requirements.

6 .4 .2  Status repo rts. The QAR w i ll issue status reports
necessar’y~1niri ng the conduct of the inspections. Upon
c iit p le t io n  of a l l  inspect ions and any necessary re inspect i ons ,
t h e  QA I  shal l  prepare and issue a final QA inspection report and
f~ l’ flis h copies to all cognizant organizati ons.

6.4.3 Corr ections or modificatio ns of documentation. The
cor rectO’d ”~6pies 

dT’Tte~~TOns , s~~~JfTcatTons, and dr aw i ngs
wi nich wore marked up during step 2 of the QA inspection process
(6.2.1.2 b) shall be forwarded to Commander , USACEE IA , ATTN:
CCC-CED-XE , Fort Huach uca , Arizona 85613.

6.4.4 Final report. A final surnary report of the QA and test
etforts w i l l 15’e p~~v i d e d  by the QAR /QCR and forwa rded to the
appropriate agencies. The repon-t will be in the format
specified by CCCR 702-2, will note any remaining installation
a nd operational exceptions , and -dll recommend corrective
act ions as well as documenting project completion . The
fo l low i ng i tem s w i ll he inc losed :

6.4. 4.1 QA checkl ist prepared in accordance with this section .

6.4.4.2 Test results in accordance with sect ion 7.

6.4. 4.3 Technica l acceptance records of section 8.

6.4.4.4 Other supporting data as appropriate.

6-17
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SECTION 7. TEST AN D ACCEPTANCE

7.1 SCOPE. Th is test plan specifie s the necessar y performance
For a~R~~Tance testing of the TSEC/CY—104A .

~.2 TIME FRAME. The operational test and acceptance of the
syste~~~W~lTb~ performed as specified in figure 7-1. US Army
activities will begin testing after the installer has provided a
written statement of readiness (unless otherwise specified in
the cont ract or work order) to the US Army Communications -

- - Electronics Engin e ering Inst a llation Agency, ATTN : CCC-TED ,
Fort Huach uca , A ri zona 85613, no less than 10 days befo re
offer ing the system for Government acceptance. Other DOD
a c t i v i t i e s  w ill provide appropriate instructions.

7. 3 TEST _CRITERIA. Test procedures and requirements are as
specified in figure 7—1. If one or more tests fail to meet
c -quirem ents , an eng ineering or installation rework shal l be
pet-formed on the section or sections that caused the substandard
test results. The test director should determine which
por t ions , if any, of the prev ious test were affected and those
actions to be retested. Sheets 4—6 through 7-27 of figure 7-1

are preoperati onal tests.

7.4 TEST EQUIPMENT. Tes t equipment , or equivalent substitute ,
and e~

’
~I~ test procedure required for conducting the tests  on the

TSEC/CY-104A equipment is specified in appendix A. This SEll’
does no t include the test procedures for the AN/FCC -97 ,
AN /FRC-162 , or their associated equipment.

7.5 TEST PLAN ORGANIZATION. The acceptance test effort will he
no rma11 Ofdi~ t~Th1y quality assurance representatives. The
TSEC/HY—12A , TSECIHN-74, and TSEC/KG-34 (TSEC/CY-104A equipment)
is to be tested.

7.6 TEST RESULTS. A deta iled loq of all testiny and test

~‘esult~~~~~TTb m aint ai ned. US Army activities shall provide
USACEE IA , ATTN: CCC-TED , Fort Huach uca , Ari zona 85613, a copy
of t he  log  and test results within 30 days after completion of
testing. Other DOD activities should provide appropriate test
results as directed by their headquarters .

7 — 1
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A . SIGNAL VS. QUANT IZATION DISTORTION (TSEC/[y-104A ’i .

1. PURPOSE. The quant i z at ion d in t  u u r - t  i eli t es t incas tires the
niax i nrn ui n l end— to —end noise i nhereri t in t he termi nal encod i rig
p r-o c e s s

2. REQU I REMENT. The quant I z i nag no iso ft-c nn each ~~ ice
frequency ( VF ) channel wi l l  he at a level of loss than — 31
decibel s refen ’ n-ed to 1 mu 11 iwat .t (dBm) , u t i l i z i n g  a 0 dRinnO
test tone lev el at 1004 Hertz (Hz).

.3. TEST EQUIPMENT REQUIRED .

Noimnenc Ia t u re Qua nti t ‘,‘

Tr annini i sn un  I mp a i rment Measu t- i nq Set ( TI MS) 1

Mu it . inineter , AN /USM—224 r;nns (VTVM ) 1

Transnni ins ion and Noise Me,isur rig Set , HP—355 6A

Recorder , RO-458(V)I/U

I. TEST PROCEDUR I. The test w i l l  he conducted inn 1 t i p 1 ox~’i-nnux ) to inu x oven - the link , using t he fol low i rig procedures

a. Pos it ion all switches down tan t int  TSEC/CY— lOlA
equ i pnnent and ens un-e that all ala,-nui lamps on module 7070 ar-c
out. Position al l  channel “nnake busy ’ switches tip.
D i sco n uum ec t  a l l  tent  equipnnent includ m g  p i t  cli cord s and
plugs I r’ om ni t he  ten -unn i nal

b . Terminate all TSEC/CY— 1O4/\ channels with 600 ohinus
I pet -cent , except the t t-ansnn I cli annie 1 , in orden- to t ’’ ,md

love In on the tent , channel o f the order of — 40 dRin .

c. Sot the t e n t  panel select on’ switch to P1ST. (‘cnnnect
t h e  vacuum t ube vol tmete r ( VTVM ) t o t he A CVM j ic k and
c’annec t the test t one qenc ’ r-at  or I o t he inio dt’ 1 7060 test pan el
(a part of the lSEC/CY— 104A ten- in it ial ) REV I ineiip j a ck .

d. P1 ace t he PAD A and PAD B at I en uta t or sw itches in t ho
OUT pos i t  ion .  Set th. genera t or f r-eq uenc y I m i t ’  1004 II:

F iqure 7— 1. Oper -at io na l  Tent r,-ece ! mn’e ~, ~i ui
Pat a Sheet n ( ‘Shee t I ~t ‘ 7

7— 2
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e. Set the 7060 test  panel to DIST. Patch the RCV
lineup jack of the test channel unit to the RCV lineup of
7060. Con nect the no i se m easu ri ng set to ACVM jack of t he
7060 ami d set the BRDG/TERM 600-ohnin switch to match the meter
type. DO NOT CONNECT ANYTHING ELSE TO THE TEST PANEL. The
test tone generator is tuned to 1004 Hz through the notch
f i l te r in the 7060 test panel. The 7060 at the rece i ve
ter m im inal is set up to suppl-ess the 1004 Hz test tone and
pass the quantize noise throughout the VF band to the noise
measuring cot .

f. Connect the test tone generator to the 7060 OSC IN
jack. Place the selector in the SET OSC position and adjust
the tone generator output for 0 dBmO with the VTVM . DO NOT
CHANGE THE FREQUENCY SETTING . Set the test panel selecto r
swit ch to DIST. Patch the 7060 XMT lineup jack to the test
cha nnel tin it XMT line jack.

g. Measu re the noise measuring set meter reading and
reco rd on the data sheet .

h. Repeat the procedu n-es of steps f and g in t urn for
the remainin g TSEC/CY—104A channels.

I. The test director will select one channel for
recording.

j. Set up and calibrate the strip chart record and
record for 72 hours .

k. Decal ib rate the st rip cha rt and normal equ i pme n t .

Figure 7—i . Operational Test Procedures and
flat .a Sheet. s (sheet 2 of 2 7 ) .

L 
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QUANT I ZAT I ON NOISE TEST SETUP

LI~~~iI ILII
151 ud

ft

_ ~u1 t ~~~c~J

- - - ~~~~~~~~~~~~~~~~~r 
‘

_ _ _

~~~~ 

[ ]! i~::
T ~~~>(I) Q cf l Q  i ~

P
_

~~~~~~~
_ _ _  

T~~1’F~ ‘~ H~ 
~~~~~~~

_ _ _ _  _ _ _ _  ri~~i

___________ 

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

~
I_
~1 

~~~~~:

-~~~

7-4 



Fi gure 6-?. Sample of Final In stal l ation inspect ion
Checkl ist (sheet S of 11).
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lEST DATA SHEET

S IGNAL VS. QItAN III I (‘Al iON His TOR TI ON

S t a t i o n :

H ~t ant s t a t  ion : —

I ‘,t renult s

nine] P01- f 1_ eve ] C i n a n n o l  Pou’t L e v e l

t ’haninel 1-et orded : Per - t : 
- —

i urn leve l  : 
-

Conmnnien t s

les t m f j t ’rtor: Pate:

~ i t  n e s s  : — 
Date: 

—~~

F I miLl i e 7 — 1  . Open’ a t m e nia l  lo st. I’r-o e d m u e s  and
flat a Sho t s ( s l e e t  4 ot 2 1 ) .
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B. AUDIO CHANNEL LEVEL.

1. PURPOSE. The audio channel level test measures the
input arid output of the TSEC/CY-104A. The tes t tone w i ll he
adjusted for proper level.

2. REQ UIRE MENTS .

a. The audio channel level of each VF channel will
Y -e mn n ai n at 0 dBrn ±.25 dB from a 1004 Hz tent tone level of 0
dBmO.

b. The test w i l l  be conducted at the equal level patch
board.

c The noise measuring equipmen t should be powe r-ed from
i t s  in ternal  batteries to isolate it from local power
company gu-ounds.

3. TEST EQUIPMENT REQ UIRED.

Nonnienc I at ure Qu antit y

TMS 1

Mu lt i mete r , ME-3O3A/U (HP-410C) 1

4. TEST PROC EDURE. Test set up the equ ipm ent as indicated
be low :

a. Connect a patch cable between the BIPOLAR OUTPUT and
the BIPOLAR INPUT jacks of the TSEC/CY-104A interface unit
patch field.

b. Connect the oscillator to the channel I receive at
the equal level patch board. Adjust the oscillator fre-
quency to 1004 Hz and set the VTVM at 0 dBmO .

c. Connect the ac voltmeter to the channel I tu -a nsmit
at the equal leve l patch hoard.

d. Measure the test tone level (ten- u nm ated into 600
ohms). Adjust the gain for 0 dBmO at the channe l module.

e. Repeat the above procedure for n-em aining channels 2
through ?4.

Fi gure 7—1 . Operational Tent Procedures and
Data Sheets (sheet S ot  27).
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n-igure b—ic . Sample of Final Ins ta l la t i on  inspect ion
Checklist (sheet 7 of 11) .
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Checkl is t  (sheet 8 of 11).
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TEST DATA SHEET

AUDIO CHANNEL LEVEL (LOOP BA I ’k)

TSEC /CY- 104 A Rack 
- - - --

Chann el Audi o Ch Level Channel Audio Cli Level

1 13

2 14

3 15

4 16

5 
- 

17 
-~~ -

6 iS

- 

- -

11 ‘3 ~_
12 

-‘  - - 
24

Con~nents:

Tes t d i rector :  Date: 
-

W itness : _ ,~~ Pate:

Fi gure 7-1. Operational Test Pu ’ocedures and
Data Sheets (sheet 7 e t ~‘7l .

/ -8

-. - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - -  ~, ,. 

~~, 
~~~~~~~~~~~~~



Figure 6—? . Sample of Final Instal la t ion Inspection
Checkl ist  (sheet 9 of 11).
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C. INSERTI ON LOSS VS. FREQUENCY.

1. PUk- ’OS [ . Inse rt i o n  less vs.  f n -equency test mneasimt - ec t h e
amp l i t  m ile 3 i st  o u- t  ion a n a funct Len 0 t f r-equency

2. RIQ UIRI MINTS.

a. At a c ou n t  an t test lot t e level cf 0 dilmO, the
t e l lowin g I iu nmi ts w i l l  appl y :

(1) ‘(10 — 300 l1~- : — .1 to +3.00 dB.

( 2 )  300 - 400 Hz :  — .7 to n3.0 dB .

(3) 400 — 600 H.’ -  — .7 to +1.5 dB.

(1) 600 — ‘400 Hz: — .7 to + .7 dl].

( 5 )  ‘400 — 3000 II?: — .7 to +1.5 dEl.

(6 )  3000 - 3400 Hz: — .1 to +3.0 dl].

b . The t e s t  w i l l  he pen- f om - mm ~ed at the equal level patch
hoa,- 11.

c . NOTE : For t e n t  s cotndu c ted in the pr esence of ct m uet-
5 ion a 1 s (suc h as tm af f  ic in ct her fr t ’q mie ncy hands and
p ii et c  ) t he 1ev ,’] u n met  er min is t be a frequeuicv selective
lli ’t eu - When such a meter 15 m ined , the inip tm t s i gn a l sh~ ti 1
be int en -r up ted aft en- each u- ct un-n in g t o  ens t ire I lie met en- in

t uned to the c o n- m - ect s in na l

3. The ego i pmen t under- tent must be con- n-cc  t 1 v t en- mu I —

ia t cml , e it ~lien— by the eq i pmen n t t ci wh It ’ti i t is n ion’u n ,i 11 y
c o n m n u e c  t e d , by an e \t  m ’ l- na I n-es 1st c u ’ , on’ h~’ the built — in
t en-m i nat I on in t lie utieter . (In the f i n - s t  tw o c a s e s  t he I e’~ ci
ne t en- m nn u s t be i ut time it i gh imi mped ance em- hr I dg i rig cot d it uc n.

F iglIn ’ /—i. Opt ’u’at i iot a ]  Test  Pn’oc ed lj u ’es anti
Da t a  S l u e ’ t  s sl i t ’ t ’t S or 2 7 ) .
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F iqun ’e 0- ,’. caunp Ic ot Fin a l Inst a I lat ion Inspect ion
t’ F lu . ’c k l  i’-~t (nO e l 10 of 11) .
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3. TEST EQUIPMENT REQUIRED.

Nomenclature Quantit y

TIMS 1

Transnniss ion and Noise Measuring Set , HP—3556A 1

Frequency Measuring Set, CP-772A/U 1

600-ohm Load As required

4. TEST PROCEDURE. Test setup the equipment as indicated
below :

a. Access wil l be from the technical control equal
level patch board. Loop back the CY-104A under test. This
loo p back will include all TSEC/CY-104A equipment.

b. Set the output impedance of the oscillator to match
the 600-ohm circuit impedance ; set the output frequency and
level as required. Unless otherwise specified , the test
level will be 0 dBm .

c. Adjust the range setting of the level meter to give
a convenient scale reading. Set the meter to FILTER-l5kHz
LPF , INPUT TO FLAT-TERM and RESPONSE 10 500 milliseconds
(msec ).

d. For each frequency setting of the oscillator , check
the input level and adjust if necessary to maintain it at
the test tone level. Record the output level on the test
da t a s heet .

e. Repeat the test for each channel.

Figure 7—1. Operational Test Procedures and
Data Sheets (sheet 9 of 27).
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Figure 6-2. Sample of Final In s tallation Inspect io n
Checklist (sheet 11 of i ll .
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I t~SERTION LOSS VS. FREQUENCY TEST SETUP

C~~~~~~ 2~~/1T

[ UP 
-

~~~~ 

—- 

TSEC/CY-. 104A/ T 1-4000
Lhb005A — -

E

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

--

~~~~~~~~~~~

- 

I 

Equipm~~ t~~~~~

(TER MINATED )

_  

E56AJ
J

Figure 7-1 . Operational Test Pn-ocedures and
Data Sheets (sheet 10 of 27).

7— 11



conduct a burn-in period no less than 48 hours. Defect ive
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TEST DATA SHEET

INSERTION LOSS VS . FR [Q ( IENCY

T S EC/CY- 104A Rack

300- 400- 2011- 2.~OO— 3000—
Channel *TLP (dBm ) 400 Hz 600 Hz “ OO Hz 3000 Hz 31110 H:

- ‘,
_ _  - —  — ---- - - 

4 —‘— -

- -

0
—

- - - -

-- 1~~ 
- --

-
- -- —

is - - - -  - -

~~~~~~~~~

- - -

- -  - —

17
i i-’ ----—

~
- - —

I U

19
•‘0

- - -

- ‘71 ’ - -- - - -

73 - -  - - -

~~~~~~~

- - - ‘ - -

24 -- - - - —- -

*Transmi s sio n level point (uP) is the raw level in mtBm of a 1020 Hz te s t
tone.

Test di m -ectou ’: 
- - - 

Date:

Wit ions: Pat i’:

Fl gure 7 —1 .  Opera t I ona 1 Tes t  Pu ’ece i lm iu ’ e n and
Data Sheet s (sheet ii of 27 ) .
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w i l l  beco m e part of the s i te ’ s perniamient u- ec o u ’d s .
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0. IDLE CHANNEL NOISE.

1. 1 3POSE . TFu e 13 1 o channe l noise t c’s t. measures t t ue enh~ r ic ’ su-ent
of eq I pm nent ii SU

2. REQUIREMENTS .

a .  The idl e ch annel un’ I se is measured with 3 k H z  ‘ 1 at
W C 1 ~Ii it) 0.

5. Noise s h a l l  he less than —6 7 ctR mti O .

c. Tests w i l l  be conducted at the equal level patch hoard w i t h
tim e multipl e x in a loophack condition .

3. TEST EQ UI PMENT REQUI RED.

N tcui cl ,ature Quant ity

T e rm iul nat i or i  Plug , 600-ohm . +1 percent As ‘-equir ed

Tran suuu i ss ion and Noi se N e ’  s u m- i nq Sot , HP— 3 556A

4. TEST PROCEDURE. Connect the equipment as indicated helr w :

a. Pre l im inan ’y setup.

(1 1 Disconnect all test  equi pment including patch cords ,
plugs , and leads fu-om both  the transmit and receive CY -IO mI A.

(2)  At th c’ i i ansmi t ‘ nml , N ‘min:t . e a ’ 1 channel min i its in 600
mahnus .

(3) Set Cl ue  n~ i c e in ieasmir i no set for 3 kHz f l a t  w e igh t ing .

(4)  Connect a paN 0 cabl e b e t w e e n  the BIPOLAR OLt IPUT and the
BIPOLAR INPUI ja ck s  of the TS[t’/CY-104A interface unit patc h ci~ 1o .

b. f est in ,~.

(1) Cnnniec t the input of t lie noise measurin g net  to t i~~
rece ive  end of the channel tm nde m- tes t .

(2)  Fromnu t lie net en’ , read and average va lime f” 1 ’ t i t
osc i l l  a l t  u iq pe t i ’.

(31 Repeat fo r  al l  “4 ch ,anuniel ~

F’ mliii’ ,’ 7—1 .  O p e u -mt c a l  Tent Pu ’ocedu’’ ’n i ’ t

Pat a I I ’ , ‘ ( s i uc e t  12 ~ 211 .

7- 13
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IDLE CHANNEL NOISE TEST SETUP

i H ~~~~1 i
All  channels 1

te rminated  in I TX Bipolar ~Out
600 Ohms

600 Ohms
H P — 3 5 5 6 A  I

RCV -I RX ‘Bipolar In

24 u I

Figure 7-1. Operational Test Procedures and
Data Sheets (sheet 13 of 2 7 ) .
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TEST DATA SHEET

AUDIO CHANNEL LEVEL (LOOPBACK)

TSEC/CY-104A Rack

Idle Channel Idle Channel
Channel No ise (dBm) Channel Noise (dBm)

1 —_____________ 13 
_______________

2 
________ 

14 —____________

3 
______________ 

15 
______________

4 
__________ 

16 
— _____________

5 - 
17 

_____________—

~

6 . 16 
_____________

7 
_______________ 

19 
___________

8 
______________ 

20 
______________

9 
_____ 

21 
__________

10 
_______ _______ 

22 
________________

11 
________ 

23 
_______________

12 
____________ 

24 
_______

Coment s :

Tes t d i r e c t o r :  
__________ _____________

Date:
__________

Witness : 
______ ___________ ______Date :

Figure 7-1. Operat ional Test Procedures and
Data Sheets (sheet 14 of 27).

7-15



— - :
~
----- -

SEIP 031 1 Au gust 1978

E. ADJAC E NT CHANNEL CROSSTALK .

1. PURPOSE. The adjacen t ch annel m’t’ m a sst al k test measures
the level of VF crosstalk present in a ch a nnel.

7. RE QU IREMENTS.

a . Thi s test w i ll be conducted as shown in the test
setup’ on page 7-18.

5. The fo l low in g sa mp l i ng sequence w i ll be used: -

channels U’ , 13, 1, 17 , 5 , 21 , 9, 15 , 3 , 19, 7 , 23 , 11, 14 ,
2 , 18 , 6 , 10, 16. 4 , 20, 8, and 24.

c. The crosstalk level will he less than -65 dUmO with
a 1004 Hz tone.

3. Power the test equipnnment front their bat ter ies to
i solate the equipment.

3. TEST EQU I P M E N T  R EQU I R E D .

Nomenclature Quant I iv

TIMS 1

Mult im ete r, AN /USM-224/rms VTVM 1

Tr an sm i ss i on and No i se Measuring Set , HP—3 556A 1

600-clam Load As required

4 . TEST PROCEDURE. Connect the equipment as indicated
below:

a. Pre liminary setup.

( 1) Disconnect al l  test t ’qm i ipmn ie nt i nclud i ng patch
cords, (leads from the tr anis m n it and m- eceive terminals).

(2)  Connect a patch cable between the  BIPOLAR OUTPUT
and the BII’OLAR INPUT jacks ef the TSEC / CY -10 4A inter face
unit patch f ie ld.

Figure 7- 1. Operat ional Test Procedures and
Data Sheets (sheet 15 of 27).
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5. Test inj .

(11 (‘on m mi e c t t ime T IMS I nput (6(10_elite ) t.o the c l na mm n e 1 13
reU’e I V t ’ j mc k of I he equal level patch board.

( ‘ ) Connec t tie lo st lent ’ genem- at cm ’ to the chan nel 12
ransmn i t  cc k of t he equal leve l  pat c’h board and ,idj us t I he

‘ut put level  t on- 0 dl3mnn0 at 1004 lIz . Tb is hecomuiec the
“3 i s tun bi nq clma nna e I. ” Recom ’ mt t ime ove n- a g e level on th e tes t
sheet

(3)  Repeat the procedum -e t o n -  the sequence ac g iven in
the t oct dat a sheet. amid pam-a graph Ph .

I iq um - e / — i .  (l l me n ’ at u n ,) 1 m ’nt m ’ oCI - Ilurt’ s m i t t

Pat a ~im, ’u ’ I n (c  hem ’t it ~ m ’ t  , ‘ 7 1

7 — 17
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l I S I  DA IA SHEET

A DJA C LNI CHA NNEL CROSSTALK

C V -  104A Rack 
- 

Si te  Leophack 
-~~

L i nk ( ) 
- C

PH (TX — RX) Cm’ ocs t a 1k , dOme Des I gn m’bj o c t  i V t ’s t I ’ S
limits , less than

1~’— 13 ~ b L ~ dBnuO
13- 1~~~~~~ 

- .  .

1- 17  - -  - - .. —— . .
4 ’

1 7 — S  

. — -

F , l - ’l — ‘ —
~~~

— - — — — . — — -— -
“ 

. -

--0 ~~~~ 

— — — —  ‘ ‘ - -— ‘  . -

C~~ 15 — . - - -  - .---- - - . 
‘ I

11,-I — _i - - —  — —  . — ‘ ,1~

3- 19 - —-

10- 7 - . — —

~~~~
— - - — . - -

- - _
,i

/ 3 — l i  . - ‘,1~ 
- -

h -li ~~~

--— — — ,— .  . . — 
‘ 4
. - -

- —~~~~ 

-1~ -
— - - — -—--— --— .

- - - - --‘- —-- ‘— — — --
‘ 4

- — -‘

10-16 - 

~~~~~~~~

‘ -

1 ~; —4 
-

-1-20 ‘ - -

-. . - 
“ — —

0 — 3 4  — - -— 
~~~~~~~~

‘ - -

le st di m’ m ’c I or: Date :

Wi tness: 
- 

Date :  
- - -

F iq un - t’ /— i . Operat i ‘ui,i 1 Test Pn-oc ed ures and
D a t a  Shn”m ’t .s ( s i m i ’et  18 et P 1 ) .
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F. ENVELOPE DELAY DISTORTIO N.

1. PURPOSE . The envelope tie lay 3 is t om - t ion t m ’s t mm ’ a cml m - e s
the fm -e qu em ncy u’esponase of t h e  systenmi as a fm m nc t  m e n of c i m i n i a l
envelope.

2. RE QU I RL MEN T S .

a. Th is  test eva lua tes  the envelop e del a y d i s t o m -t ion
ch a ra c ter  1st icc of ind iv idua l  v o i c e  tn ’ e q ue nm cy (‘ houl ne ls by
us m g  the ~le lay nnueas ur ing set  fia n manual sweep , m c m- o s s the 4
kHz chani ni e I. Four sweep methods are p m ’ s s  iSle : end—to—end
w i t  hout . m ’ e f e m— e nce , end — to—end w i t h  m’ et urn ‘c f’en ’en m e
en1l — t o —end  mci  th (ian-ward re f m ’n- e u ic e , and in—s tat icia eqs i pnient
t e s t s .

h . End— to—end w i t in return m’ef e ,-e ncc e limi t i nat es t he
necess n t v  ~‘t s y r m c i m r o n i z i n g  the un iodul at ing s i g na l
c c c i i  1 at ,on-s . Modulation is detec t  e~1 fr emn u the n’ect ’ i veil
amn p i it udm - — no mtmmlate d swep-t, cart ’  icr at the mec oi vim i g stat ion
and app 1 ed to ant mnswe pt f i xecl fn-equency c am’u- icr t’ou ’  m’ e turn
to the en’ ignat m g  tm -ansn i i t t  m u g  st at. h a n  wh o m-c i t s  phase is

nmnea surt’ d m’e 1 at i ye to the phase maf I lie mo~I mi 1 at i nq s on a 1
Tb is met hod measures envelope dela y in the TRANSM IT
di n -cc  tEe n anti is part i cu 1 or 1 y useful when’e m easu m -emn en t s an-c
made arid n-ecorded pr imnar i ly at the tn-ans mni it t i nq stat m ol .
l iowE!ver , a se parate  m’ e fe re n ce  n-ct m it - ni vo i ce dianne 1 is
required.

c . It is reconuniended that . the envel o pe delay dist o rti on
be meastm m-ed i n at least  t lmn ’ee vo ice  cii anniel s pe n grou p
prefer ably channels 2, 6, an d 11.

3. Tine envelope delay distor t i on require mnents sim ,i l 1 be
le ss than 600 USEC in ti le hand of 600 II: t m,a 3P00 Il . and
sha 11 be less than 700 USF,C in the hand of 1000 liz to 2500
Hz.

3. TEST EQUI PMENT REQUIR ED .

Nonurenc 1 ,‘nture Qu,int i tv

[nyc lcp ’ Delay Mn ’a cu n- i nq ~ ‘t , TS— ‘t’t’~ A SCM I

4 . TEST PROC EDUR F. Note tha t  the am - n - ani qemuien t t o  be is ed
when moasur m g  between s i t e s  requ ire~ tha t ,  a ret m mm ii m ’ m m ’ Ct i  it
be ov a 11 able from rem ’e iver to tra n icmn i t t  ci- .

F ignu re 7-1. Open-at ion a l Test ‘u ’ o c , ’ Iures am id
Dat a Sheets (shoot 1° of 71 1 .
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1. Set the input am ad o u t pu t imp ed ance of the tes t se t
a Sod ohms ; m m c i  ‘ig a t es t  frequency of 1004 Hz, adjust the

leve l  to a va lue of — 10 dt3nmO .

I’m . Set the test  set node to “RET REF” and set the
modu l it  i an  fm - e q uue ncy to the valu e required (normal ly 83-1/ 3
Hz)

c. Set the switches on both sets to END—TO—END and the
modulation frequency to the valu e required (normally 83-1/3
Hz ) .

d. Set the corn- i cr frequency to the des i red test
frequency and read the delay , using the appropriate scale.
Repeat , chan gi ng the can -n -icr fn-equency incrementall y to
cover the test hand , ( 600 Hz to 3200 Hz) .

C.  Tile de l ay reference frequency will be 1004 Hz. All
delays shall he computed rcl ativ ~ to th i s reference
freqmmerncy.

F i gmm r e 7— 1 . Ope rat I ‘n a 1 Test Pn-oced ures and
Pati Shoots ( s he et  ‘0 maf ,‘~

‘l .
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ENVELOPE DELAY DISTORTION ‘L EST CONNEC’rToN

Equi pment U n d e r
- CH Test Cl!

TX __ RX —

R e t u r n
C h ann e l

F_2669A/GCM ~~ ~~~T S _ 2 6 6 9~ /C~CMJ

F igure 7—1. Operationa l Test Pn-ocedurec and
Data Sheets (sheet 71 of 2 7 ) .
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TES ] DATA SHEET

F NVEI,OP F DII AY DISTORTION

~ , ~
‘ , CV— b A A  Rack , 

- -

m ’li ,unn cl 600 lIz t o  3700 ii; 1000 H? to 7500 II:

2

5
5 

_ _

7
8
9 

_______

10 
_____11

1’)
it -

13
14
15
16
17
18 

_______

19
‘0
71
-‘7

74

Test di rec tor: , Date :

Witness: 
— 

Date:

F i 9 0 m m ’ /—1 . Ope n-a I I m’ ni a 1 T m ’s I Procedn ures and
Dot a S ium ’ m ’t s (sheet “2 of , ‘“
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_ . - 

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



-_‘ ~~~~~~~~~~~ ‘ ‘
~~~~~~~~~~~~~ 

“ - ‘ -

~~~~~~

-

~~~~~~

----‘--——

~~~~~~

SEIP 031 1 Au q u~ t 1970

6. ALARM OPERATION REQUIREMENTS (TSEC /CY-1 04A).

1. PURPOSE - bite al arm operation tes t  vem ’ if I es that  - ‘V - id-i ’m
alarm indicat e ’ s are funct ien in t q pm - o pe m - i v.

7. RE Q IIIRIMI NTS . This test assures that the system is
pm open ’ly open ’at .inq when all alar mm In tl im ’ato u ’s ,‘mro off.

3. TEST EQUIPMENT REQUIRED. None.

4. TEST PROCEDURE.

a. Cen~nec t the TSEC/CY-104A ego i pm n ient in a hac k-t o-bac k
c ian f  igurat  ion.

h. Che c k that the MAN/AUTO sw j t c i i  oni t h e  HN—7 4 alan - mn
unit is ira tile AUTO pos i t ion .

c - Unplug the HN —74 teruni no 1 moat c l i i i  ~i on it. Th is
should cause a LOCAL alarm in t.iae HY— I A i n d i cat e d ~v the
HY— 1PA LOC and FRAME lamps l ightim i g ) .

d. Pus h the RESET button on the HN— 7-1 pmawen ’ supply.

e. Pl ug in the HN-7”m termina l m~ t ch inig unit .  Push
the ~G—34 XMTR PREP button . Tlu is s iou 1 d c,ausc c y s t  em
synchron I z at ion .

f . Th is i’onc 1 (ides ala rrn m’ m ’qtu I i-o tuion t, s lin t lOSS ot u m ’ u ’ ,, ice
miirec ted.

F i gore 7— 1. Operat ional Test P m ’eco~tii i-es i n C
Data Sheets (sh eet ‘3 m ’f 77 ’i -

7-74 
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H. BIT ERROR RATE (TSEC/cY-104A).

1. PURPOSE. The TSEC /CY-104A will  rumeet operati onal hi t
error n-ate (BER), if so equ upped , of 1 V iO~~ or it - e a t  or
for a pen -iod of 2 houm -s . Tiiis will p r o v i d e  a 95 percent
conf id enc e l eve l .

2. SPECIFIC REQUIREMENTS. Back-to-laack or OVer tile link 1
X 10-v BER cu - greatem - . If sevena errors or mom-c appear
during the test per iod , repeat the t e s t .

3 .  TEST EQU IPMENT REQU IRED .

Nomenclature Quantit ,y

Ari ,t lvz cu’ Data Error P

4 . TEST PROCED URES.

a. Back-to—back test ing.

h. App ly  a loo pback to the TSEC/CY-104A under test.

c.  Apply the input and output of the data cam- d under
test to the test set.

d. Te st and record the BER on the data sheet.

e. Remove the back -to-hack setup and perform ui the BER
rate test ov em the link. Repeat steps c and d.

F I gore 7 —1 .  Operat i ‘ mO ,‘m 1 Tos t Pm- mi m m ’mtIit ’Os and
Data Sheets (sheet 26 of 711 .

7-? ~
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TEST DATA SHEET

BIT ERROR RATE

TSEC/CY-104A Loopback Over the Link

Channel Port Data Rate BER (Requirement 1 X iO-~ )1 _________________________

- -~~- .— ~-~~~~-- ~ . - - ~~

S
-

9 

~~ --- -

12

-~~~~

- -

Remarks :

Test director : Date:

W i tness: Da te:

Figure 7-1. Operational Test Procedures and
Data Sheets (sheet 27 of 27).

7-28
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SECTION 8. COMPLETION CERTIFICATION

8.1 GENERAL . The completed document shall consist of the
informat i on indicated by the sample technical acceptance record
(TAR) (fig. 8-1). The informat i on and documentation provided by
these sheets may be expanded to meet the requirements of the
specific project.

8.2 DISTRIBUTION. The distribution list for the TAR will be
prov i ded in the task i ng document, QA test plan , or contractual
document.

8.3 RECORD. Prescr ibed TAR items are as follows : (Record may
be locally reproduced.)

8.3.1 Paragraph 1 (Project). Identify project.

8.3.2 Paragraph 2 (Facility). Identify facility.

8.3.3 Paragraph 3 (Location). Identify geographic location .

8.3.4 Paragraph 4 (Operat~~j~\gency). Identify organization.

8.3.5 Para~graph 5 (Engineering Agency) . Identify organization .

8.3.6 Paragraph 6 (Installat ion Agency) . Identify organization.

8.3.7 Paragraph 7 (Quality Assurance/Test Agency) . Identify
organ ization .

8.3.8 Paragraph 8 (Project Description) . Provide br ief
descr iption of the project purpose.

8.3.9 Paragraph 9 (Equipment Provi ded) . This paragraph lists
two parts: paragraph 9A, operational equipment installed , and
paragraph 9B, test equi pment successfully tested and
cal ibrated. All hardware listed is correlated to the project
BOM item number , and quantities shown are for Items successfully
tested/calibrated only.

8.3.10 Paragraph 10 (Documentation Provided) . This paragraph
l ists two parts: paragraph [0A, drawings provided to operator ,
and paragraph lOB, technical manuals prov ided to the operator .
Drawings are l isted in numer ical sequence, w i th the t i tle and
sheet quant ity identified for each. Technical manuals are
listed by equipment BOM i tem in numerical sequence, with the
equipment descr i bed and the manual quantity identified for each
i tern.

8-1
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R .3.11 P~ raqraph 11 (Exceptions) . Except ions to  proj t ’ t I
romp lot ion and to lull fac iii ty  (iperat i ni ar t ’  i ~ient if i e~l in
det a il. E ach except ion w ill hs’ i dent if it ’d se para f  e I v and
I It oqI)r i zed a c or ti i ng to the aqency or I IA , 13, C , or 1)
ant i c ipated to be responsible for Correc t ive act ion. Th is
c a tegor i ~at ion cons t it ut es the t es t  d i rec tor  ‘ s recoflnnt ’I1 (Ia t ion
arid is not hind i nq. The proj oct manaqer ret a ins I a ’ k  lug
author i ty  re iard ing rt ’so lut ion of a l l  o~cep t ion s.

~~. .3. 12 Para9r aph ~l ~ (Rema rks). Conimr’n t by I ho QA/ t ost ,
ins ta ll at ion , anJ o~~r~it I nq~ aqt ’ric I os or respect , i ye paraqrap hs
I ‘A , B , or C t ’ncouraqed . Iii the eve nt a represent at ivo of
th e engineer I nt~ aqenc y is at hand ,Iur I nq t ’ \ O t i t  ion of I I na 1
doe ument at I on • connnen t from I hat sou~ t t ’  is a 1 s e encouraqed
Reinar kc chou Id he on I i ned to t echn 1 1 1 nat t o rs af fec t i n~ I he
pro j oc t  . 1. audi 101 y r onineut rel at ive to  suppon ’ I o t t ’ ved , or
WOI k ac coop Ii ‘ hod , a it houqh cornondab le , shou lii he addressed i
separate  c o r ’ t ’spondence . St andard s I at omen t s t o he ent ered on
al l TAR ’  s by I lie QA/ t  oc t  aqency are shown in t h Is paraqr aph as
we ll as rot t ’ ’OIlC O t o  othe r thwum t ’nt at wu, i f it ’qu I red.

13 r u aq i aph 13 ( t o r t  it i ca t  ion~ . S i  piat (Il l’s ,We a f t  i \ t ’LI by
nst .1 11 at I on , opera t I nq , and QA/ I Os t agency repros t ’iit at 1 Y e s  t o
iii t bent it - a t ’ ’ it I iv  t y which t ransp I red tlur ing 11W accept anco tes t

phas e and I ’  ver i f y  that sys t e m st ~~us I’; as s t a t e d  in t h e
doc um*’n t . ThO ~~t ’ i ’  I i f  I (~~~ t iOflS ( 0111 a I nod i t i  01’ prescr I bed liv I Ii is
pub i i  cat ion are essent I al to th e ond uc t (1$ the GOV OI ’flf l leI) t ‘ 5

S ~ 11055

• . 14 Par •ojr iph 14 (Acceptance . The O&M coMnander , or h I
epros ent at. I ye ~ i nd rates by his ‘, I gnat t h e  th at  t he s ys I 0111

t o s c r i bed in the document is accepted for full operat ion , l o s
except ions noted , if any.

8- .’ 
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TECHNICAL ACCEPTANCE RECORD

4 r; Project:

~ Facility :

3. Location :

4. Operating Agency:

5 Engineering Aqency :

~ Installation Agency: 
—_______________

77 Quality Assurance /Test ~~~~~~

8. Project Description :

Fiqure 8-1. Sample Technical Acceptance Record (sheet 1 of 14).

8-3
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9. Equipmen t Provided : A. Operat ional Egujpment :
8DM Qty
Item Description Part Number On
No. __________— - 

Rqr Site

Figure 8-1. Sample Technical Acceptance Record (sheet 2 of 14). 

~~~~~~~- - - .-
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‘I • Equiprnent Prctv i d~t l 
- - 

B. l~es~_ (4uip_m!~it : 
--

Qty
It ’’n Description Part Number On
No. , Rqr Site

r i qtire 8-1. Sampl e Technic al Acceptanc e Record (sheet 3 of 14).

8—5 
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10. Documentation Prov i ded : A. Drawings:
Draw m g
Number Ti tle Sheet

Figure 8-1. Sample Technical Acceptance Record (sheet 4 of 14).

8-6
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10. Documentation Provided : B. Technical Manuals:
BUM
I tem Descr ip t i on Part Number Manual
No. 

- - -  - - - - -

Rqr Si te

F igure 8-1. Sample Technical Acceptance Record (sheet 5 of 14).
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11. 4. Except inr~s for which the oporat inq aqeoc y assti nps
respon sibility :

F igure 8-1. Sample Technical Acceptance Record (sheet IS of 14’i .

8-8
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• t. I ~cept Linis I l l  ~~i ich  the i n s t a l hit ion agenc y assum es
— 

n 5 p~n1 S 1 t~ 1 1 i t  ~~: . -

F i qure ~ — 1. Sainp 10 1 echni Ic a 1 Ac co pt ance Record ( sheet 7 of I 4 ‘I

-9
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11. C. E x c e p t  i o ns req u i r in g  reco lut  ion by th~ er1qineerin~ aq on cy :

Figure 8-1. Sample Techn ical Accep tance Rt ’c~rd (sheet 8 of 14 1 .

8-10
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E~C opt icrn s requir int ~ res o lu t ion by the proj ec t_mana9er :

F igure 8-1. Sample Technical Acceptance Record (sheet 9 of 14).

8-11
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12. Remarks:

A . QA/Test Agency:

(1) This document signifies that the equipment identified
i n paragraph 9 is techn icall y acceptable for operation . Thi s
documen t does not sig n i fy acce ptance of the eq u ipment by the 0&M
command , nor does it serve to transfer accoun tabi lit y for
property book purposes; both of these are actions which must be
consummated by the project manager (PM)/O&M commander .

(2) Paragraph 11 contains agreements by personnel involved
in acceptance testing relative to agency responsibility for
correct ion of exceptions identified. Assignments will be
adjusted and confirmed by the PM subsequent to distribution of
th i s document.

(3) Disposition of excess project material is a USACSA
funct i on.

(4) One copy of each marked-up drawing listed at paragraph
1OA is provided to the operating command with execution of this
document.

(5) All technical manuals l isted at paragraph lOB are
provided to the operating command with execution of this
document.

(6) One copy of each test data sheet , pr9pared during the
installation shakedown test and during acceptance test, is
provided to the operating command with execution of this
document.

Figure 8-1. Sample Techn ical Acceptance Record (sheet 10 of 14).

8-12
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i~~. Remarks :

B. I n s t a l l  at ion , i IIt ’ I l (’y :

I

Ii qure B— I . Sainp 10 Techn I ca l Acc e pta nce Record (sheet ii of 14

8-13
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12. Remarks:

C. Operating agency :

Figure 8— 1. Samp le Technical Accept ance Record (s heet 1 ~ of 4

8-14 

... . .. _~~~ ~~~~~~ .



1 August 1978 SE1P 031

13. Certification : ~\cceptance test and quali t. y assurance
inspecti ons are complete for th is project.

Wit.hou~. exception 
- —

. With exception cited para 11 _.

• INSTALLATION AGENCY REPRESENTATIVE

I ; Printed : 
— -- ---..- ----- . —,-.—. ____

Siqned : - , -

T i t l e :

Orqanizat ion :

Date: _____

OPERAT ING AGENCY REPRESEN TATIVE

Printed :

Signed :

Ti t le :  _______ _______

Organization :

Date:

QA /TEST AGENCY REPRESENTA TIVE

Pr i nted : ______

Signed :

Ti t le :  _______

Organization : 
- -

Date: 
~~~~~~~~~~~~~~~~~~~~~~~~

Figure 8-1. Sample Technica l Acceptance Record (sheet 13 of 14).

8-15
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14. Acceptance: This project is accepted for full operation :

Without except i on . With except i on cited para 11 
- - -

OPERATING COMMAND

Printed :

Siqned :

lit le:

Organization : 
. - - - . 

Date :

Fi gure 8-1. Sample Technical Acceptance Record (sheet 14 of 14).
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