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Scoge

This report details the qualification and acceoptance
testing performed on the CCC Part Number 9N16 Safety

Featur=ss Actuation éystcm for the Davis Besse Unit 1,
Nuclear Fower Station. Testing was verformed on both

the system and module level.

Applicable Documents

KYM 315/1 Rev D Quality Conformance Test Procedure
Bistable #1, CCC P/N 6NB81

KYM 215/2 Rev B Quality Conformance Test Procedure
for Bistable #2, CCC P/N 6N82

KYM 315/3 Rev B Quality Conformance Test Procedure
for Output Moadule, CCC P/N 6N83

KYM 315/4 Rev A Quality Conformance Test Procedure
for Sam Logic Module, CCC P/N 6nN84

KYM 315/5 Rev B Quality Conformance Test Procedure
for Auto Test Module, CCC P/N 6N85

KYM 315/6 Rev A Quality Conformance Test Procedure
for Analog Module, CCC P/N 6NB6

KIM 315/7 Rev B Quality Conformance Test Procedure
for Sequencer Mcdule, CCC P/N 6N87

KYM 315/8 - Acceptance Test: Unreguluted Power
Supply P/N KDE 1907

KYM 315/9 Rev B Quality COnformance Test Prczedure
Surveillance Indicator Assembly

KIM 315/10 Rev B Quality Conformance 9N16

ER 785 Seismic Analysis

ER 803 Environmental Test Modules

ER 832 Seismic Vibration Qualificatisn
KGZ 317 Seismic Test Procedure




3.0 Test Prograns Performed

3-1

302

Module Acceptance and Qualification Tests
System Acceptance and Qualification Tests
3.2.1 Visual Examination

3:32.8 Dielectric Strength

3.2.3 Insulation Resistance

3.2.4 Functional Tast

3.2.5% Noise Rejection Test

3.2.6 Full Load Burn-In Test

Jed 7 Power Test

3.2.8 Seismic Analysis and Vibration

4.0 Test Prog;am Discussion

4.

1

Module Acceptance and Qualification Tecting;

Each type of module for the 9N16 SFAS

was subjected to a series of Acceptance Tests.
These tests included dielectric strengthbetween
Input, Output Pins and the Chassis, insulation
resistance between Input, OQutput Pins and Chassis,
and a full function Operational Test. These Module
Tests are detailed in Test Procedures KYM 315/1-9.
In addition one of each type Module was subjected
to an Environmental Test as detailed in CCC Engineer-
ing Report 803. These tests were made to the
requirements of Bechtel Specification 7749-E-30,

Paragraph 7.0 and 15.3. Performance of the modules

was verified at an environment of 130° at a relative



humidity of 94% for seven days (168 hours) and
the module performance verified by conducting
' the Module Acceptance Test Procadure and recording

the associated Data each 24 hours.

4.2 System Accnptance and Qualification Testing

The complete 9N16 Safety Features Actuation

System was subjected tc the following tests:

4$.2.1 The equipment was visually exeicined
for the following: workmanship, assembly,
fit, materials, parts, finishes, markings,
treatment for corrosion.

4.2.2 Each 52 Pin Module Connector, located at
the rear of each module, and each 104 Pin
Input-Output Connectoé, lecated at the base and
back of each SFAS Cabingt, was tested to
Chassis, for a dielectric strength of 500
VAC 60 Hz. Test voltage was applied for
a minimum of 60 seconds. Each circuit was
checked for visible or audible corona or
breakdown.

4$.2.3 Each 52 Pin Module Ccnnector and each
104 Pin Input-Outnut Connector was tested

to Chassis for insulation resistance (IR)

at 500 VDC. Each circuit was checked for




4.2.4

4.

2.

a minimum IR of 10 megohms.

The equipment was connected to the test
set-up as per CCC Drawing KWJ1316/10.

The complete system was then aligned and
functicnally tested to CCC Test Procedure
KYM1315/10 Paragraph 3.4 and 3.5.

The equipment was subjected to an External
Electrical Noise Test as specified in CCC
Procedure KYM1315/10 Paragraph 3.0 and on
CCC Drawing Y08-354-15. The equipment was
connected as shown in Drawing Y08-354-15,
attached, actual cabinet positioning is

shewn in Figure 1 of this report.

This apparatus serves'to inject electromag-
netic noise transients into the cabling
between SFAS cabinets and to remctely
located input and output devices. Both

DC and AC (60 Hz) sources are utilized

to include as many of the encountered

plant noise conditions as possible.

Inductors at the end of the noise insertion
cable have their current interupted by open-
ing the noise circuit via switches S1 and S2.

The resulting voltage transient (V -L%;)

el=



is presen’. onthe insertion cable which

is in close proximity to the SFAS inter-
connecting and signal cables. The values

of the inductors have been chosen emperi-
cally by observations developed and measured
over the past 20 years for shipboard in-
strumentation and control equipment in the

Naval Reactors Program.

The procedure is to connect the equipment,
lay the noise insertion wires in with the
system inter-connecting and input/output
cables and then intrcd#co the noise by alter-
nately closiné and breaking the noise circuit
via switches S1 and sé. The system perform-
ance is monitored to verify that the noise

has no effect on the system function.

Noise transients were generated in close
proximity to all interconnecting wiring
including essential and non-essential wiriag.
The equipment was energized with input and
outpﬁt parameters set to normal values.

The generated noise was monitored using an
oscilloscope at the loccations shown in
Figure 1. Vcltage spikes of greater than

1500-1700 volts peak were observed at the

=






133HS 2ies 1M ERIEE ; NOILYDITddV i
7 ‘HSINIS z
OW?NO < NO QISN ASSY IXIN nN.
‘ON IN301 3002} 3218 CIVINILYN 3
QISYIVINE canis wo0is 01 ANedv Y01 W02 o
—— won3 | 9615 ra 1SvEn wid S1mvEII0
| QVINNL 1SHIS W3 IMYHD .50 N
; 03%23m0 | 10T ¥id 53907 duvs ¥ Swene -
ey (UEO1 ONY W34 $TI0M 1HN0 S
AL 1] \ SIOVINNS WOV Ty
+ SN0V
MV 0aNNDIS 13 ) @ e NNOD TIMLIIS /LT S00 F 103 (0 3
’ - » SITONY my n X
- SIHONT NI TNV SNOISNINIG
NOLLYHOJ4N0D ST0HINDOD 031VONOSNOD A 05) 42345 ISIMEINIO 552N
T ©14 TWHNDIS ) 5 10dLNC AR D RN
N
NS—— e . S
pe /\ |
( & pv . | j
L \ ,/; \ — A
" | & " \ 7
| % _ at £
4 L | N |
g rl- " \._d | / N ;
y QA% [ | |
' T . s —» : R s B .-_ _. e e B -.
_ . -3|7_|I_ . - - — . e P
- h SRS S, . — 1O
ey 1™y IMNOIS WHE T YN
Lrugte \.\Tr.:_ S X1 Ll 1S3 LodgN ~ 11 lOdgmw
Q3IA0HddY | I1vQ NOILdI¥IS 3
SNOISIAIY




LA T )

-y (O ?lso-: S
TAANIN NN O TANDDO WRE . ¢ ~
it P ar NOVADN BN DRLORA ON THIVE SHOLLYO LY ” :
©2 ASNET AV 203 LIAIONYA 23 4 15 HOLNMS 2 o
R L ———— WO FO0 WOWINIW Y 304 23Ry ok P on
LTI MMNIN T O DANMNOD A L™ oLrh FAAN. VA0S ATION AN ) ~ A
VA MO “>210N - \11 ‘ b
A AT ™ N Y
- . e,
ommdn b — = e O . g SRS e gy
s " s T p e ) =
@lll A = TS £ e

P tewn D

2 WD

T NYHRD

I NvnD

SN2

MR T T ¥ g VRN R
- PSS - YOL M TR L



0 ' i
QUALITY CONFORMANCE TEST PROCEDURE
ol AND
—
- TEST DOCUMENTATION
§ .
: FOR
BISTABLE #1, CCC PART NUMEER 6N81
) TEST EQUIPMENT . L .
1.1 High Pot Tester, Model 805-2 Betay Electris Co. .
1.2 Megohnm Tester, Model L6B, Industrial Instrument, Inec.
1.3 Voltzeter, Digital, Model DVX-315, Data Tech or equivalent.
L
1.4 Oscilloscope, Tektronix Model 564 or equivalent.
1.5 Scope Probde ; '
1.6 Megacycle Pulse Generator, Electro-Pulse Model 3450D.
2. DRAWINGS
2.1 Assemuly 6h81
3.2 Test Set-up EWJ1316/1
YENOOR'S QA MOGRAM REVIEW :,.
i S TESTS TO BE PERFORMED 1K Appeoval .
& D . -.:.v. -t;ﬂﬂ‘?o:':
3.1 Visual Examination :.';.-.-3--“'
3 O Mot sciroved. See raumenrs marked on
3.2  Dielectric Streagthn ey oraiss T
w.o.-:-hv’uum-l'db-
3.3 Insulation Resiatance SIS TS 000 Vehyliond =D SE g9
T OQWr Smants.
- 3/7/76
3.4 Operating Teste. " SECHTEL B
Job N, BECHTEL COMmPanY
& Ineveirig! Divisien
7749 v.o'..::m Gahersburg, Ma.
7749-£-30Q-5-5
(R <6 1€/ /.. &/ NALSY, = =il ;
. R;J _ ‘:u: S Ay Bf oo ghovwe "'/»t",‘._ Ruality ConfPrmance Test
e en | =T Procedure Bistable £1, coC
A 1L, ADDY S REV, CI™ Naday - 2/afa. i
RFVAD P 4.9.47, 5""“”“_"'*' - 2] B/8 6us1
*4.97,4.94 ~¢ @/35) Akt Wk s Al
P4.9.42 was |“FShiv A A Phri S F iy CONSOLIDATED CONTROLS coRp
“. 4, DETHEL CONMECTICUT, U SA.
SAT 12,802,070 oa. Dl
PQ"'"':" [T 1.::
Ape . :
™| mtvisiow oATE [T REViSICH OATE [oave KYM315/1
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KYM315/1

TESTING

Note: When ""Check (/)" appears in the procedure, check off the
appropriate block of the Test Documentation sheet.

Visual Examination

The equipment shall be visually examined for the following
in accordance with the applicable assembly drawings.

4.1.1 W-ork.manlhip. assembly and fit.

4.1.2 Materials, parts and finishes.
4.1.3 . Treatment for prevention of corrogion.
4.1.4 Markings.

4.1.5 Check (v).

4.2 Dielectric Strength

4.2.1 Form a single isolated circuit by connectiar all
pins on the mddule, connectar together.

4.2.2 - Apply a potential of 500 VAC, 60 Hz, between the

isolated circuit and the module instrument frame,

" for a period of one (1) minute. There shall be no
arcing or breakdown.

%.2.3 Check (1.

- 4.3 Insulation Resistance

4.3.1 Form a single isolated circuit by connecting sll
pins on tha moduld confdctor together.

4.3.2 Apply a test potential of 500 VDC between the
isolated bus and the module frame fur a period
of one minute.

. i —— - —— ——— - ——— - D -4 iy -

Cuality Conformance Test
Procedure Bigtable #1, CCC
P/N 6N81

CCHSCOLIDATED CONTRCLS CORP

5 BETHEL CONNECTICUT, USA. '
o SHEET
’ CH. 2 or
apP
TR PEVISION DATE |LTR REVISION OATE [pare KYM318/1
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o —— e —————— - ————— . —— . - —— ———— T " - -




KYM315/1

4.4

4.3.3

4.3.4

Record the value for insulation resistance, ambient
temperature and relative humidity at the time of
test,

The insulation resistance measurements shall be
corrected to a 77° F value. Corrections shall be
made on the basis of insulation resistance doubling
for every 27° F decrease in temperature,

The minimum insulation resistance reading for the
above test shall be 10 megohms at 77° F,

Check ().

Operating Tests

4.4.1

4.4.2

4.4.3

4.4.4

4.4.5

4.4.6

Connect the 6N81 module as shown on KWJ1316/1,
Set the test panel switch as follows:

PWR A off
FUNCTION Increasing
BLOCK Normal
LOGIC 1 THRU 6 Lo

AT!-P Lo
ATI1-A Hi

Adjust the external power supplies to their respective
plus and minus 15V DC potentials,

Set the test panel PWR switch to ON.

Connect the voltmeter between test panel BP4 (Hi) -
and BPS5 (Lo). Adjust the signal input to obtain 0.0V
DC on the voltmeter,

Adjust the following module pots as indicated:
TRIP SET 0.0

R4 Fully CCW
R3 Fully CCW

Qualit.y Conformance Test
: Procedurs, Bistable #1
CCC P/N 6NS8I

COMSOLIDATED CONTROLS CORP
BITHEL COMMICTICUT, U.3A.

oR. sweer
CH. 3 or
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KYM315/1

&4.T

‘. ‘.7

‘. ‘.8

4.4.9

4.4.10

4.4.11

4.4.12

4.4,13

4.4.14

4.4.15

4.4.156

Observe that module TRIP lamp is OFF. If not,
depress and release module RESET switch. The
TRIP lamp should extinguish and remain OFF.
Check ().

Depress and release the module TRIP lamp, The TRIP
lamp shall iluminate and extinguish. Check (V).

Cornect the voltmeter between module BIAS and COM
Jacks. Adjust module R4 fully CW, the voitmeter shall
indicate an increasing negative reading from 0 # ,050V
DC fully CCW to -, 460 2,050V DC fully CW. Check /),

Adjust module pot R4 kfully CCW,

Connect the voltmeter between module TRIF and COM
Jacks. Adjust TRIP pot fully CW, the voltmeter shall
indicate an increasing negative reading from 0 2 ,050V
DC fully CCW t06.2 2,3 VDC fully CW, Check ()

Adjust moduls pot R3 {ully CW. The voltmeter skall
indicate 2 decreasing negative reading from -6,2 #
«3V DC fully CCW to -4,1 % ,3V DC fully CW, Check (v ).

Adjust the following module pots as indicated:
TRIP SET 0.0’

R3 fully CCW
R4 fully CW

Conncet a jumper between module jacks TRIP & COM.
Conncct the voltmeter to test panel binding posts BP4
(Hi) and BP5 (Lo). Adjust the signal input to obtain
0.25C # ,010V DC,

Adjust the module R4 pot until TRIP lamp illuminates.
Check (). _

Depress and bold the mndule RESET switch, Decrease
the sigral input until the TRIP lamp extinguishes,
then release the RESET switch,

=N \

Quality Conformance Teat
Preocaduze, Blstable 31
CCC P/N 6NS81

.

COHECLICATED COMTRCLS COAR
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KYM315/1

C Nt
4.4.17

4.4.18
4.4.19
4.4.20

4.4.21

4.4.22

4.4.23
4.4,24

4.4.25

4.4.26

4.4.27

N L
Slowly increase the Signal input until the TRIP lamp

illuminates. The voltmeter shall indicate 0.250 =
+ 010V DC. Check {v]. '

_Note: If the above condition is not n et set R4 fully

CW, reset per para. 4,4.16, then repeat para,4.4. 14
thru 4.4.17. ;

Remove the jumper from module TRIP and COM
jacks and set the TRIP SET pot to 10.0.

Increase the signal input to 5.250 # ,010V DC,
Depress and relecasc the module RESET switch,

Adjust the module R3 pot until the module TRIP lamp
illuminates., Reset per para, 4.4.16,

Slawly increase the signal input until the TRIP lamp
{lluminates. The voltmeter shall indicate 5,250 ..

#* ,035V DC, Check (v).

Note: If the above condition is not met, set R3
fully CCW, adjust the signal input to 5,250 =

«010V DC, reset per para., 4.4.16, then repeat
para, 4,4.20 and 4.4.21.

Set the TRIP SET pot to 0.0,

Reduce the signal input to 0 VDC, Depress and release
module RESET switch to extinguish the module TRIP
lamp.

Increase the signal input until the TRIP lamp illuminates.
The voltmeter shall indicate 0,250 #,035 VDC,
Check (1.

Reset per paragraph 4.4. 16,

Set the TRIP SET pot to 5.0 Increase the signal input
until the TRIP lamp illuminates. The voltmeter shall
indicate 2,750 =, 100V DC, Check ().

Reset per paragraph 4, 4. 16,

Quality Conformance Test
Procedure, Bistable #1
CCC P/N 6N381

COHSOLIDATED CONTROLS CORR2

BETHIL CONNICTICUT, LSA. |
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KYM315/1

4.4.28

4.4.29
4.4.30
4.4.31
4.4.32
4.4.33

4.4.34

4.4.35

4. 4. 36

4.4.37

4.4,.38

Depress and release the module TEST switch. The

module TRIP lamp shall illuminate. Depress and
release the modulds RESET ewitch, the TRIP L‘lmp
shall extinguish. Check ().

Increase the signal input until the TRIP lamp illuminates.
Test panel lamp J.1 & L2 shall be OFF, Check (v).

Reset per paragraph 4. 4. 16, Lampc Ll & L2 shall

be ON. Check ().

Set tho test panel BLOCK switch to BLOCK position.
Increase the signal input until the moduls TRIP lamp
{lluminates, Lamps Ll and L2 shall remain ON.
Check (V)o

Set the BLOCK switch to NORMAL, Lumps L1 and
L2 shall extinguish. Check (v ),

Reset per paragraph 4.4, 16,

Observe and measure the following conditions. Check ().

L-BUS & AT lamps
Q7 - Coliector/COM
Q8 - Eniitter/COM
Q9 - Collector/COM

OFF

Pty )

Hi

. 000 VDC. 2,010

Set LOGIC 1 & 2 to Hi, get AT1-P to Hi. Observe
and measure the following conditions. Check (..

L-BUS & AT lamps
Q7 - Collector/COM
Q8 - Collecter/COM
Q9 - Collector/COM

ON
Hi

Lo
Lo

Set the AT1-P to Lo. The AT1 and L-BUS lamps.

shall remain ON. Check (V)"

Set the AT1-A to Lo, Depress and release the
module TEST switch, The L-BUS & AT lamps &

Quality Conformance Test

Procedure, Bistable #1
CCC P/N 6N381

CONTILIDATED CONTROLS CORR
SEYHEL CouNISTICYT, U.aA.

28, IHEIT
TN 6 cr
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aIwnsion

DATE [LTR|

RZVIBION Catd [Jire KYM315/1




KYM315/1

ehall remain ON. Cheeck ( V).

4.4.39 Pepress and release the module RESET switch.

4.4.40 Set the AT1-A to Hi. Depress and release the
module TEST switch. The L-BUS and ATi=A
lamps shall extinguish. Check. ( ).

4.4.41 Depress and release the module RESET switch.

heb.b2 Set the Megacycle Pulse Generator %o produce
- the waveform shaown in Figure 1. Connect the
generator signal output to BP6, and the signal
return to BP2, Set thas AT1-P gwitch to HI
and readjust the generator to obtain Figure:l
if necessary. Inorease the input signal
until the voltmeter indicates 4.250V + 0:0357.

40X IV ——

l A %
- : :
APPROX 30 wmg sy

' ” . a1}

FIGURE 1 - P-TRAIN INPUT WAVEFORM

! Quality Conformance Test

Procedure, Bistable #1
CCC P/N 6N81
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KYM315/1

4.4.43 Set the Test Set FUNCTION switch to
DECREASING, and adjust the EI and LO
pota fully CCW.

b.bh.44 Connect the scope probe to the module ATI
: Jack, The displayed waveform shall de similar

to Figure 2, with the variable test leval
at £ 1.9V,
Check ( v )

NA
S\GN \'N r———
LENEL .

D) € YARIABLE TEST LEVEL

FIGURE 2 - NORMAL ATI TEST PULSE"

4.4.45  Adjust the AI pot fully CW. The Veriable
Teat Level shall increase to 4.250V + 0.25V,

Check ( )

4.4.46 Set the ATI-A switch to LO, and adjust the
module LOW opt to fully CW. The Variadble
Test Level shall decrease to 1.9V.
Ch
Check ( /)

bob .47 Increase the pulse widih of the Megacycle
Pulee Generator. The duration of the
Variable Test Level shall not extend beyond
4 ma, -

Check (/)

Quality Conformance Test
Procedure Bistable #1.
CCC P/N 6K81

COMSOLIDATED CONTROLS CORP
eZTrEL CONMECTICUT, URA. |

o gamazT
ot or
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™ REVISION 0ATE LrR REZvision 0ATE (5,77 K1M315/1
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4.4.48 Remove the test pulse from 3P6. |
g 4.4.49 Set the Test Set FUNCTION switech
a . to IDCREAJIING..
= 4.4.50 Reset per Paragraph 4.4.16.
=
4.4.51 Set LOGIC 1 £ 2 switches Lo and AT1-A to Hi.
: Depress Matrix One Switch. Set the following |
LOGIC switches Hi and Lo and ncte the conditiong
of L-BUS & ATl lamps. When the lamps illumi- |
nate, Reset by depresasing and releasing the
designated MATRICES. Check ( o ).
Logic Lamps Matrices
P 1 OFF oo
; 2 QOFF -
1,2 ON ML .
3 OFF -
- OFP .-
3,4 ON #2
3 QFF - -
6 OFF -
} 5,6 oN . i3
5.4.52 S¥t tHF Tollowing switches as indicated:
: FUNCTIgH™ . o Decreasing
AT1-A - Hi '
ATI-P - Lo
LOGIC - Lo
4.4.53 Set the signal input to 1.0V DC and the TRIP
SET pot to 0.0, Depress and relcas: the module
RESET switech. The TRIP lamp shall be OFF.
Check ( v ). l -
b.4.54 Decrease the signal input until the TRIP lamp
p= 1% illuminates. Check ( v ). :
Quality Conformance Teat |
Procedure Bistable #1.
CCC P/N 6MN81
CO.ISOLICATED CONTROLS COR2
SETHIL CONSZeTICUT, V.S, |
03, _hd ! suezr !
Si. g or
— - eed A7 3 : |
e Ivieicy oaT2 RIVISION | JATZ [yavy B KYM315/ ,




0
4.4.55 Increage the signal 1luput to 1.0V DC. Depress
and release the RESET switch to extinguish
the TRIP lamp.
- "
- ' 4.4.56 Set LOGIC 1 & 2 HL, G5:t AT1-P to Hi, observe
- B and measure the follow'ng conditions. Check (7))
: L
= L-BUS & ATl Lamps ON
& Q9~ CollectorfCOM Hi
4.4.57 Set the AT1-P to Lo. Observe and measure the
i following sonditions. Check ( 7 ).
L-BUS & ATl Lamps ON '
(e Q9 - Collector/COM Hi
\ , o . ;
4.4.38 Depress and relse the module TEST switch. The
a2 module TRIP lamp shall illuminate and the L-BUS
and ATl lamps shall extinguish. Check ( v |
4.4.59 Set the test panel PWR switch to OFF. Disconnect
= | test set-up. |
4.4.60 Check continuity detween P1-F & U4-14; Pl-p &
4.5 Test Documentation
After satisfactory completion of all tests, affix
inspection stamp and date applicadle block of test
documentation sheet,
/
Qaality Conformance Test
Procadure, Bistable #1,
CCC P/N 6NS81
CONSCLIDATEZD CCHTROLS con
R2ITHTL, C2LACETICUT, 1.2,
2. 04 o
CH. n OF
29
TR| __ maveon  |oarz kv eaviowen | CATE lave ] xYM313/1
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TEST DOCUMENTA TION SHEET
By FOR
R BISTABLE #1
CCC P/N 6N81

KYM315/1

s/N_[s/N _Is/N Is/n [s/x |s/n Isin [sin |sin [sn [s/m
Tests -

Performed
Para. 4.1
Visual

Para. 4.2
Dielectric

Para. 4.3
Insulation

Para.4.4.7
Reset

Para.4.4.8
Press to Test "
(TRIP)

Para.4.4.9
R4 Range

P‘tl."-“-ll -
Trip Range

Para. 4.4.12
R3 Range

Para. 4.4.15
B/A Alignment

Para. 4.4.17
B/A-Alignment

~-Para 4.4.22

B/A Kligament
Para. 4.4.2¢
B/A Repeatabilty

Para, 4,4,.26 B/A
Trip Linearity i

Test Documentation Sheet
[or Bistable #1, CCC P/N

6N81
' CONSOLIDATED COMTROLS CORP
2 BETHIL T CONITZCTICUT, U.2A.
oR. SHEET
CH. 110F
APP
[LTR HEYISION DATE [LrR REVISION OATZ [pare K¥YM315/1

oo3)

BN LB s - o A & | e - - e — v—— S——



-
!

“ols/n s/v s/n s/ sy

D

/% S/N, S/N S/l

-~

~

g
/% /51

Tesgts
Performed

_Pare. 4.4.28
Teat Function

ara. 4.4.<
Relays & ISO OQutput

Para. 42.4.30
Relays & ISO Output

KYM315/1

Para. 4.4.32
Block Function

rara. 4.4.3)
Block Function

Pars. 2.4.30
ATl Check

FPara. 4.4.30
ATl Check

rara. 4.4.37
AT]l Check .

Para 4.4.38
ATl Check

Para. 4.4.40
ATl Check

Para. 4L.4.44
ATl Check

Para. 4.4.47
ATl Check

== | Pare. 4.2.46
ATl Cheok

Para. 4.4.47
ATl Check

Para. 4.4.01
Logic & Matrices

8T8, L.4.08
B/A Decreaaigg

Para. 4.4.54
B/A Decreasin

Pars. 4.4.5
ATl Decreasin

Pars. 4.4.5
ATl Decreasing

rara. 4.4.50
ATl Decreasing

rara, 4.4.00
Contipuity

’ Inspection Stamp

Date

6N81

Test Documentation Sheet {
for Bistadble #1, CCC P/¥ {
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l.

QUALITY CONFORMANCE TEST PROCEDURE
AND
TEST DCUUMENTATION

FOR
BISTABLTI #2 CCC PART NUMBER 6N82

TEST EQUIPMENT

1.1 HighPot Teooter, Model 805-2 Beta Elvvtric Co:

i.2 Megohm Tester, Model! L6B, Industrial instrument, Inc.

1.3 Voltmeter, Digital, Model DVX-315, Data Tech or equivaleat.
DRAWINGS

2.1 Assembly éN82 /rv T

2.2 Test Set-up KWJ1316/2 Fev A e
b e Aot ki
TEST TO BE PERFORMED 3 & svrarel s oainin, st b
per £0 A:Ql

3 O v ouoiavai, 3ee g% ians meked on
Prornder . rar.u et far az2:0vgi wimn
20 qups ner €0 5 Je

3.2 Dlelectric Strength o iy bt | s A e

3.1 Visual Examinatlon.

M\' TN TS A AT, “‘ .‘1
3.3 Insulation Resistance- %-LL- LT Sl Y el 5
it Neo, A A L
Y, Rt e TR T .
TESTING
Note: When "Check (/" appears in the procedure, check off the

appropriate block of the Test Documen ation sheet.
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4.1 Vieual Examination

The equipment shall be visually examined for the following
in accordance with the applicable assemtly drawings.
4. 1.1 Workmanshlp, assembly and fit.
> 4.1.2 Materials, parts and flnishes.
4.1.3 Treatment for prevention of corrosion. =
4.1.4 Markings.
4.5 Check (V).
4.2 Dlelectric Strength
4.2.1 Form a single isolated circuit by connecting all
pins on the module, connector together.
4.2.2 Apply a potential of 500 VAC, 60 Hz, between the
! tsolated circuit and the module instrumentirame,
for a perlod of one (v) minuie. There shall be no
arcing or breakdown.
Re: 4.2.3  Check V).
4.3 Insulation Resistance
4.3.1 Form a single isolated circuit by connecting all
pins on the module connector together.
4.3.2 Apply a test potential of 500 VDC between the
laolated bus and the module frame for a period
of one minute.
Record the value for insclation resistance, ambient
temperature and relative humidity at the time of test.
Quality Conformance Test
Procecdure for Bistable #2
CCC Part No. 6N32
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i The insulation resistance measurements shall be
~ ‘:_' corrected to a 77°F value. Corrections shall be
E mzde on the basis of insulation resistapce doubling
g for every Z7°F decrease in temparature.
- WL
X 4.3.3 The minimum insalation resistance reading for the
above test shall be 10 megohms at 77°F.
43,4 Check (V).
4.4 Operating Tests
4.4.1 Connect the 6N82 module as shown on KWJ1316/2.
4.4.2 Set the test panel switches as follows:
PWR Off -
BLOCK Normal
IOGIC1& 2 La
ATI-P Lo
ATI-A LO
4. 4.3 Adjust the external power supplies to their respective
pius and minus i3 VDC potentiais and + 24 VDC
potentials.
4.4.4 Set the test panel PWR switch to ON.
4.4.5 Connect the voltmeter between teet panel EP4 (HIi)
and BP5 (Lo). Adjust the input signal to cbtain 1,0VDC
the voltmeter.
4.4.¢6 Adjust the following module pots as indicated:
TRIP SET 0.0., -«
! R4 Fully CCW
R3 Fully CCW
Quality Conformance Test
Procedure for Biatable #2
CCC Part No., 6N82
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‘.4.7

4.‘.3

4. ‘.9

4.4.10

’ 4.4.11

4.4.12

4.4.13

4.4.14

4.4.15

4,4.16

Depress and release the module TRIP and BLOCKED
lamps. The lampes shall illuminate and extinguish.
Check (V).

\r

Connect th2 voltineter Leiwesn module bias and TOLL
jacks. Adjust R4 fully CW, the voltmeter shall indicate
an increcasing negative reading (rom 0 #,050V DC

fully CCW to -.460 2,050V DC fully-ZW. Check (,'/).

Adjust module pot R4 fully CCW,

Connect the voltmeter between module I'RIP and
COM jacks. Adjust TRIP pot fully CW, the veltmater
shall indicate 2n increasing negative reading from

0 #%,050V DC fully CCWtc -6,2 %.,3 VDC fully CW.
Check ().

Adjust module pot R3 fully CW,. The volimeter shall
indicate a decreasing reading from=6.2 # .3 VDC
fully CCW, To=4.1 2.3 VDC fully CW, ! Check (.

Adjust the following module pots as icdicated:

TRIP SET - 0.0
R3 T Fully CW
R4 - Fully CCW

Connect the voltmeter to test panel binding posts
BP4 (Hi) and BP5 (Lo). Adjust the SIGNAL INPUT
to obtzin 0,250 2,010 VDC, Cconaect a jumper
between module TRIP & CCM jacks.

Adjust the module R4 pot until the module TRIP
lamp illuminates. Check .7},

Adjust the signal input to obtain 5,250 #,010 VDC
on the voltmeter., Remove the jumper from module
TRIP and COM jacks,

Set the TRIP SE [ pot to 10.0. Adjust the module
R3 pot until the module I'RIP lamp {lluminates.
Check (v7).

v e

Quality Conformance Test
Procedure for Bistable #2
CCC Part No, 6N32
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4.4.17

4.4.18

4.4.19

4.4.20

4,4, 2%

4.4.22

4.4,23

4.4.24

‘. 4. zs

Adjust the signal input to obtain 6,0 VDC.
Slowly reduce the signal input uatil the modula

*TRIP lamp illumizates. The volimeter sball

indicate 5.230 #,037 VDC, Check ().

Increase the signal input to 6,0 VDC, Deprecs
and release the mwodule TEST aswitch. The module
TRIP lamp shali illuminate and extinguish.

Check (V).

Set the module TRIP SET pot to 0. 0. Decrease the
signal ioput until the TRIP lagp illuminates. The
voltmeter shall indicate 0. 250 =, 03% VDC. Check (V).

Set the module I'RIP SET pot to 5. &. Adjust the
signal input until the TRIP lamp extinguishes. Slowly
decrease the signal input until the TRIP lamp
illuminates. The voltmeter shall indicate 2.750 #

. 100 VDC, Check (V).

increase the signal input until tha TRVP lzmp
extinguishes, observe that lamps L3 and L5 are on;
L1, L4 and BLOCKED are OFF. Check (V7.

Connect the voltmeter between test pamel BP7 (Hi)
and BP2 (Lo). Decrease the signal input untii the
TRIP lamp illuminates. Lamps L1, & L3 shall be
ON, lamps L4, LS5 and BLOCK shall be OFF, The
voltmeter chall indicate Hi (approximately 15 VDC).
Check (V}o

Depress and release module BLOCK SW. Lamps LI,
L4, LS, TRIP & Blocked shall be ON, Lamp L3
shall be OFF. The voltmeter shall indicate Lo
(approximately 0 VDC). Check ().

Increase the signal input until module I'RIP lamp
extinguishes, Lampa L3 & L5 shall be ON, lamps
L1, L4 and Blocked shall be OFF. Check (v ).

Decrease the signal input until the T'RIP lamp illuminzles.
Lamps L1, L3 shall be ON, lamps 14, LS5 and BLCCKED

Quality Conformance Iest
Procedure for Bistable 72
CCC Part No, 6NS2
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shall be OFF, Check { ..

Set test panel RMT 5 LOCK switch to BLOCK, then

. NIy T 1 r 4 skl |
retura to ! -......\.!... am i, ity LS. ..u?
o

=T N~ 3
BLOC & Silal. S

Chcck {(v).

Increase the s:;nal in 0 VDPC, lamps L3 &
L5 shall be ON, lam BLOCXED

Set LOG'C 1 "Hi*, LOGIC 2 "Lo", ATI-P "Lo"
{1-A "Hi". Observe and measure the following
concitions. Check ( .

ATI & L-BUS Lamps OFF

Ql - Collector/COM Low

Q2 - TEmitter/COM 0% .010 VDC
Set LOGIC 1 "Lo", LOGIC 2 "Hi", obscrve and
meesure the following condittons, Check { ).

ATI- & L-BUS Larmps -

Ql - Collecter/CO*M -
Q2 - (Emitter /COM -

‘e - -

Q’SZC 1 "Hi'', Observs 2-4 mecazurs tha
1’\

1g conditions, Check (7).

Tl & L-BUS Lamps FF
Ql - Collactor/COM
Q2 - ( Emittear/COM

Set ATI-P to "Hi", Observe and measure the
following conditions. Check (7).

ATl & L-BUS Lamps

Ql - Collector/CCM

QA2 - Collector/COM

03 - Collector/COM




Set AT1-A to
following conditions.

ATl & L-BUS 1
Q3 - Collector /
Set Logic 1 to "Lo" Decretae the signal innut
antil the module TRIP lamp illuminstes. The

ATl &« L-BUS lamps shall extnguish. Check(

Test Documentation
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QUALITY CONFORMANCE TEST PROCEDURE

AND
TEST DOCUMENTATION

FOR

OUTPUT MODULE CCC PART NUMBER 6N83

1. TEST EQUIPMENT
1.1 High Pot Tester, Model 805-2 Beta Electric Co.
1.2 Megohm Tester, Model L6B, Industrial Instrument, Inc.
2. DRAWINGCS
2.1 Assembly 6N83 Rev,(C
2.2 Test Set-up KWJ1316/2 fcv B
3. TESTS TO BE pBR }'CRL{E { VENDOR'S QA pRaRAM rEVILW
\l q Prereval v:‘:“"‘-.‘:::?";‘"m poss
3.1 Visual Examination. [ 3 e sts, wesdait sie 18 (58
o E0 Lo oA
- B e
3.2 Dielectric Strength rerdue e ot 67 R
. P - e o
3.3 Insulation Resistance pirispems s 7 o TR
. passhont Sudr SS . .
o M LA SNS IR
3.4 Operating Tests. . e~
e me. gEInrL -'l":: L
- A ot ;_‘_.’".','.,_,.
4., TESTING L \ e
Note: When ""Check (\/)“ appears in the procedure, check off the

appropriate block of the Test Documentation sheet.
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{ 4.1 Visual Examination
g The equipment shall be visuaily examined for the following
3 in accordance with the applicable assembly drawings.
; 4.1.1 Workmanship, assembly and fit.
4.1.2 Materials, parts and finishes.

4.1.3 Treatment for prevention of corrosion.
4.1.4 Markipgs.
4.1.5 Check{d).

4.2 Dielectric Strength

4.2.1 Form a single isolated circuit by connecting all
pins on the module, connector together.

4.2.2 Apply a potential of 500 VAC, 60 Hz, between the
isolated circuit and the module instrument frame,
for a period of ane {1} nvincte. There shall be no
arcing or breakdown.

4.2.3 Check (&)

4.3 Insulation Resistance

4.3.1 Form a single isolated circuit by connecting all
pins on the module connector together.

4.3.2 Apply a test potential of 500 VDC between the
isolated bus and the module frame for a period
of one minute.

Record the value for insulation resistance, ambient
temperature and relative humidity at the time of test.

e wha
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The insulation resistance measurements shall be
corrected to a 77°F value. Corrections shall b
made on the basis of insulation resistance doubling
for every 27°F decrease in temperature.

KYM315/3

4.3.3 The minimum insulation resistance reading for the
above test shall be 10 megohms at 77°F.

4.3.4 Check (‘A-

4.4 Operating Tests

4.4.1 Connect the 6N83 module as shown on KWJ1316/3.

4.4.2 Set all test panel switches to OFF or normal spring
return.

4.4.3  Adjust the external power supplies to their respective
' plus 15 VDC and plus 24 VDC potentials.

4.4.4 Set the test panel PWR switch to ON.

4.4.5 Depress the module RESET switch and observe the
condition of the following lamps. Check (V)

Module lamps DS1 thru DS5 - OFF
Test panel lamps L3, L4 & L6 ON
Test panel lamp L5 ° . OFF

4.4.6 Check press - to - test function of each module lamp
DS1 thru DS5,the lamp shall illuminate when pressed
and extinguish when relecased. Check (V).

Quality Conformance Test
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Output Module
. CCC Part Number 6NS83
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4.4.7 Depress and release the following switches. The
correspending lamp ghall illuminate and extinguish
as the switch is dapressed and released. Check {/).

SWITCH MODULE LAMPS

KYM315/3

Module Test S1 DS1
Test Panel Matrix 1 thru 4 DS1
Module Test S2 DS2
Test Panel Matrix 5 thru 8 DS2
Module Test S3 DS3
»wit Panel Matrix 9 thru 12 DS3

Dep-78s and release tesi panal RIAT TRIP,
Observe the condition of the following lamps.
Check (/).

Module Trip ON
Module Block

Test Panel 1.3, ! OFF

Dehrées and Telease RESET swilch and obséive the
condition of the wing lamps. (Check (/).

adula Tain OrFF
Module Block CFF
Test Panel ; OFF

5
Test Panel L3, L4, L6 ON

Quality Conformance Test
Procedure for
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- S 4.4.10 Depress and release or place the switches in
the positions noted and observe the correspond-
‘ng lamp conditions. Check ().
2
) ety - g s s S SaP S s S . S, st
= : N LAMPS ,
= | * e - g —"
. i :
X ' SWITCH | ON . OFF :
2 " WS I R TR R e
. Module Trip | Trip | Block, L3, L4, L5, L6
g gisleiuin DR iRl VR bl ST ,;
| Module Block Trip, Block, L3, L4, | . ¥ :
: T LS
- T - — - .o . .- - — - e a e .
Module Reset | L3, L4, L6 : Trip, Block, L5
§ Elr ' ‘1—_"“’ El T U oy el 2T
: Module Trip | Trip | Block, L3, L4, LS5,
,’ ? L6 ‘
‘-» . ——c s e ee - - - e —
, RMT Block : Trip, Block, L3,L4, ' Lé ;
? ! Al | |
-Mod.ule Reset 13, L4, 146 A | Trip, Block, LS
A . p— - - S A - D i, s s e 8 o N = g
’ ., Module Trip Trip , Block u L4 Ls,
' Lb
e s aes i B e oL i " ! . ;
Seq.Block Trip, L3, L4 ; Block, L5, L6
(Block) g
ART LR T LT ; AFTsCU Ly XN
' Seq. Block 'I'rip ) Block, L3, 14, LS,
{(Norm) | L6
——— e e - b
Module Reset | L3, L4, L6 | Trip, Block, L5 .
RISy S e B, O W TR S T EEPOR 2y
! !
: !
|
|
{
|
|
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4.4.il Deprcss and release each f MATRIX switches
s:multaneously. . S2 er DS3 lamps shall
illuminate and extinguish as the switches are depressed
and released. The moduls TRIP lamp shall iiluminate
and remain ON. After each switching action reset the
TRIP lamp by depressing and releasing the module
RESET switch. Check (V)

KYM315/3

MATRIX

P - m— . « w— ol

Set tast panel PWR switch CFF and dlsconnact test
set-up.

Test Documentation
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1.

2.

3.

4.

QUALITY CONFORMANCE TEST PROCEDURE
AND
TEST DOCUMENTATION
FOR
SAM LOGIC MCDULE, CCC PARY NUMBER 6N84

TEST EQUIPMENT
1.1 High Pot Tester, Model 805-2, Eeota Elcctx.'ic Company

1.2 Megohm Tester, Model L6353, Industrial Ianstruments, Inc.

DRAWINGS
2.1 Assembly 6N84 Rev.A

2.2 Test Set-Up KWJ1316/4

TESTS TO BE PERICRMED

- 'J\"",“‘,l

| Visual Examination ! w B eemeue §

(aesh. Y00 »
' 0 ::':‘:u: e sppraves 8 43 ‘\

12 dans 2

3.2 Dielectric Strength

3.3 Insulation Resistance

BELATLL COVRAAY o
ety Cin =0 e
Poeer & L v2

i@ B
p. 0. 0 587 GEne 13—_-‘. a—.‘.&‘

3.4 Operating Tests

TESTING

Note: When "Check (/)" appears in the procacure, check off the
appropriate block of the Test Documentation sheet.
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Visual Examination

-

ae equipment

accordance with the app!
4. 1.1 Weorkmanship,

4.1.2 Materials, parts, auf

4.1.3 Treatment fcr prevention of corrosion.

4.1.4 Markirge.

Check (- v ).

Dielectric Strencth

4.2.1 Form a single isolated circuit by connecting all
pine on the module conaector together,

isol3tec

Insulation Resistance

4. 3.1 Form a single isclated circuit
pins on the module connector

“

Record the value for insulation resistance, ambient

temperature, and relative humidity at the time

1
o

f test,




.

%

& .-

- The insulation resistance measurements shall be
E corrected to a 77°F value. Corrections shall be
- inade on the basis of insulation resistance doubling
E for every 27°F decrease in temperature,

=

4.3.3 The minimum insulation resistance reading for the
above test shall be 10 megohms at 77°F.

4.3.4 Check (V).

4.4 Operating Tests
4.4.1 Connect the 6N84 module as shown on KWJ1316/4.
4.4.2  Set the test panel switch as follows:
PWR off
SAM IND. Pos 1
BLOCK 1! & 2 Normal
Tripl &2 Lo
ATI Lo
SAM RELAY Closed

4.4.3 Adjust the external power supply to plus 15 VDC.

4.4.4  Set the test panel PWR switch to ON.

4.4.5 For each position of the test panel SAM IND switch,
perform the tests indicated in Table 1. Observe the
conditions of L1 and L2 for each test. Check ( /).

4.4.6 Set test panel PWR switch OFF and disconnect test

’ set-up.
4.5 After satisfactory completion of all tests, affix inspection
stamp, and date applicable block of T2st Documentation sheet.
Quality Conformance Test
. Procedure for Sam Logic
Module, CCC P/N 6MNE+
CCNSOLIDATED CONTROLS corp
BETHEL CONNECTICUT, U S
ok SHEET
CH. 30F 5
APP i
TR REViSION SATE jLTH| REVISION oate Ty | KYM315/4
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TABLE 1
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QUALITY CONFORMANCE TEST PROCEDURE
A\'D
TEST DOCUMENTATION
FCR
AUTO TEST MODULE, CCC

KYM315/5

TEST EQU ENT

FHigh Pot Tester, Model 805-2, Beta Electric Company

Megohm Tester, Model L6B, Industrizl Instruments, Inec.
sacilluicope, Tektronix Model 564, or wquavaiens

Assembly 6N85, Rev, C,

Test Set-Up KWJ1316/5, Rev, A.

Dielectric Strength
Insulation Resistance

Operating Tests

When "Check ( /) appears in the procedure, check off the
appropriate block of the Test Documentation sheet.

} YEnpoOR 34 PROC SRAM B W

>'\ Aovrowai  winoys commants

Asoraver wun

snasets, suesesd #
f\-nj = -~
S LA s b L e
AN
Quality Conformance Test
Procedu:e for Auto Test

OdUAC | =l o p/:: 6




o
4.1 Visual Examination
A The eguipment shall be visually examined for the following
" in accerdance wilh th> applicalble aziemlily drawings.
™
E 4.1.1 Workmanship, assembly, and fit.
R4
4.1.2 Materials, parts, and finishes,.
4.1.2 Treatment for prevention of corrosion.
4.1.4 Markings.
4.1.5 Check (/).
4.2 Dielectric Strength
4.2.1 Form a single isolated circuit by conneciing &1l
pins on the module connecter together.
4.2.2 Apply a potential of 500 VAC, 60 Hz, between
the isolated circuit and the module instrument
frame for a period of cue (i) minute. There
shall be no arcing or breakdown.
4.2.3 Check (V).
4.3 Insulation Resistance
4.3.1 Form a single isclated circuit by connecting all
pins on the module connector together.
4,3.2 Apply a test potential of 500 VDC between the
isolated bus and the module franie for a period
of one (1) minute.
Record the value for insulation resistance, ambient !
temperature, and relative humidity at the time of
test.
!
Quality Conformanca Test :
Procedure for Awto Test
Module, CCC P/N 6N85
CCHSOLIDATED CONTROLS COR?
SETNEL COMLICTICUT, USA.
oz | _sucer |
o 2 07 5}
1322 | WYN ey e /e
LT REVISION € jLTR) REVISION | pars li'r . | NERIEINY
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The insulation resistance measurements shall be
corrected toc a 77°F value, Corrections shall be
made on the bazis of insulation resistance doubling
decrease in temperature.

e ™
v
-

for every 27

The minimum insulation resistance reading for the
above test shall be 10 megohms at 77°F,

Check ( v ).

Operating Tests

4.4.1 Connect the 6MN85 module as shown on KWJ1316/5,

4.4.2 Set the test panel PWR switch to OFF.

Adjust the external power supply o plus 15 VDC,

Set the test panel PWR switch to ON.
Observe the test panel COUNTER lamps:

a) A countis determined by a lamp ex-
tinguishing and illuminating

TeRAS Ceiige

b) UNIT lamps 00 to 09 aud TENS lamps 00
to 60 shall extinguish and illuminate se-
quentially.

After each 09 count, a TENS count shall
extinguish and remain OFF until a sub-

sequent TENS count is extinguisned.

d) The counter shall count to 65 after which
it shall reset and begin another cycle,

e) Check ( /). ;

4.6

Cbserve that test panel lamps L] and L2 are alternatel
flashing. Check ( /).

1 4




Connect the oscilloscope between tes: panel
binding posts BP3 (Hi) anda BP2 (Lo). The wave
shape shnll represcnt Figurse 1,

Depress and release test panel FAULT switch.
The module ATI FAULT lamp shdll illuminate
and L3 shall extinguish. Check (- .~).

Dapress aad releage the module ATI FAULT
lamp. The module FAULT lamp shall extinguish
and L3 shall illuminate. Check ( ).

%.4.9  Set the t€Vt panel PWR switch to OFF and disconnect
test set-Gp.

After satisfactory completion of tests, affix inspection stamp,
and date applicable block of Test Documentation sheeot.

Quality Conforman
Procedure for Auat

\ W4 ol sn -~ D/
Module, CCC [
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TEST DOCUMENTATION SHEET
FOR
AUTO TEST MODULE, CCC P/N 6N85

TEST PER FORMANCE
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QUALITY CONFORUUNCE TZST PROCIDURZ

ALD

TEST DOCWMENTATION

FOR

ANALOG MODULZ, CCC PART NUMBER 6N86

ot
' L o

Jrpep pry v P L

-

Quality Conformance Tact

Procedure for Analog

1. IEST EQUIPMENT !
1.1 High Pot Tester, Model 305-2, Beta Blectric Company. x
1.2 Megohm Tester, Model L6B, Industrial Instruments, Iae. ;
1.3 Voltmeter,Digital, Modol DVZ-350, Data Tech or equivalent. !
1.4 Weston 901 LC Milliammeter. i
!
- A DRAVINGS f
3.1 Agsemoly 6486. Rev, B
1
- Test Set-Up KWJ1J16/6. VENOOR'S QA » 2325M REVIEH
o 1 0 merme oo > -y,
: Y ¥
3.  IESTS 70 PE PRRFORYED - L‘:E:: — . B
-~ Lt ]
3.1 Visual Examinaticn. ' .'."...m.‘..'.‘.'..‘.':.".‘.‘...':."“...:
i ans per 10 L3
3.2 Dietwewrrz SRRV,  Conts vun Nt Comt o e |
FUCRIE 0700 requireee st !
3.3 Insulation Resistzmce. w0 2 N - 222~ !
o
3.6 Operating Tests g s e
P 3 Pos 47 turenb, g we 3
: (B .
4, TZSTING 5
Note: When "Check (/)" appears in the procadure, check off the
3 appropriate block of the Test Documentation sheet. !
4.1 Visual Examination
The equipment shail be visually examined for the following in !
accorasnce with tne applicable assamhly drawings. !
4.t.1 Worimanship, assexbly, =ad fit. f
. L]
%.1.2 Materials, parts, and finishes. ;
- '
1143 -Z-20m=15-2
= jdw = SN0 b R i

‘e p ;e 4947 Module, CCC P/N 6h25
FEP TN, T AP - ‘
Rt L. CCNSCOLIDATED CCIiTACLS COx?
2ITHEL CONMIETICUT, U245
°R_sh SHEET
cH.: 10F5
APP e
- ~ ! = e s 458
3| NEVISION | 2aTE [LTR REVISION OATZ {Sivr ), Y 315/6
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Trcatoent for prevention of corroaion,
Markings.

Check (V).

Dielectric Strength

Form a siagle fsolated ¢ircuit by conamecting all
pins on the mecdule connector togather,

Apply a potential of 500 VAC, €0 Hz, betwcen the
laolated circuit and the module inctrumeat frame
for a period of one (1) minute. Thara shall Le oo
arcing or breakdown,

Check (V).

~

esistanca

Sided

4.3.4
Overatine
b AARALT D

4.6,

Form a sinzle isola®
Ppina on the module ¢

.reuit by connecting all
tor together.

Apply a test potent 500 VDC Letween the
izolated bue and t! :le frame for a period of
cne (1) minute.

£0 latiog resiatance, ambient
re! humidity at tha time of tast.

rezents shall be
rections shall be

: insuwlalion reaia. ng
corrected to & 77°F
on the basis of L.
;0r every 27°F docrease

The minimum insulation resistance reading for the
above tast shall be 10 wegchms at 77°F,

Check - ).
Tadwy
Lonnact tie 4438 module as <hewn on KWJ1316/6.

Set the test panel PWR gwitch toc OFF,

Qualiry S T . ¢
uality nformence Test
Procedurae for Analog
. e caas
fedul CCC PJ/N 6485
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|
\
|
|
‘.
i
|
|
|
|
|

supplies to taeir

Set test panel PWR switch

Set the module IN and METER
ceater of travel.

Connect the voltmeter between
aad CCM and adjust the signal
-1.000 £ .010 VDC.

voltmeter between

NTTT Y

 aaT o

potentials.,
to ON,

pots to their

module jacks VI
{nput to obtain

module jacks VO

the NULL pot to cbtain

Check (vV).

Connect the voltmet
and CQ4 and adjust the
5,000 £ .010 VDC,

Connect the voltmater detween

)

wodule jacks VI
iaput to cbtain

mcdule jacks VO

and CCM and ad) ust the CAILI pot to obtain
+ 5.250 £ .050 VDC. Cheeck (V).

between teat panel bindiog

(Lo).

.250 £ .050 VDC. Check (/).

The voltoeter

pot to obtain 1.000 %

Ly test per

table 1 as follows

Connect the voltmeter between module

M PP

VI and CCH to measure INPUT voltage.

Cecanect the
94 ~

o
VO and COM ¢ a

gtaer

. ' /s
Check (/).
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KYM315/7

QUALITY CONFORMANCE TEST PROCEDURE
AND
TEST DOCUMENTATION
FOR
SEQUENCER MODULE, CCC PART NUMBER bN87

1. TEST EQUIPMENT

1.1 High Pot Tester, Model 805-2, Beta Electric Company
1.2 Megohm Tester, Model L6B, Industrial Instruments, Inc,
1.3 Furctica Genexator, HP3310A
i.4 Megacycle Pulse Generator, Electro Pulse madel 3450D
1.5 Oscilloscope, Storage; Teltronics
2. DRAWINGS
v I

2.1 Assembly 6N87 "</ E

5.2 Test Set-Up KWJ1316/7 7€~ a

3. 1IkSIS TO BE PERFORMED [, s eriEtEIIILS
' H Suseayet el cim enety
1 O sepmvad wis 62 2 nis, 1o it
3.1 Visual Examination B oo, s wa B8 Sowe,
per LV & 23
3 O Wy wevvl Sas syevevn masked 3o
3.2 Dielectric Strength e e e e
- fay - . i
: Astwowmi . . - R e T T
3.3 Insulation Resistance RPLr LIBN T L L d e et e
t a‘..': '\' e -
CEEY i S
3.4 Operating Tests onnf et =
Job Ko, Moy el wo arany
']‘1\{.‘1 Power & imonitoial (ivisina
4. TESTmG P.O. 8o 427 Ca.-mqﬁhg.J

Note: When "Check ( /)" appears in the procedure, chezk off the
appropriate block of the Test Documentation sheet.

.

11:4g-5.202-1T7- 2

O Al Quality Conformance Test
pr.otild T 20 A, i Procedure For Sequencer
Y ERRURREE A &7y Module, CCC P/N 6N87
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e CONSOLIDATED CONTROLS CORP
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The insulation resistance measurements shall he
corrected to a 77°F value. Corrections shall be
made on the basis of insulation resistance doubling
for every 27°F dccrzase in temperature.

4,3,3 The mirimum insulation resistance reading for the
above test shall be 10 megohms at 77°F,

4.3.4 Check (/).
4.4 Operating Tests
4.4.1 Comnect the 6N27 module as shown on KWJI1F1%/7.

4.4.2  Set the test panel switches as follows:

PWR off
INPUT off
ENABLE 1 & 2 off
ATI-A- Hi

4.4.3 Adjust the external power supply to +15V DC, Adjust
the Function Generator for +15V DC square wave
60 Hz. Adjust the Pulse Generator for +15V DC
2 MS pulse, set the pulse generator time base switch
to external after calibration.

4.4.4 Uging short mini-clip jumpers, make connections
1 and 2 of Table 1.

4.4.5  Set the test panel PWR switch to ON,
4.4.6 Cbserve the following lamp conditions: Check (/).
Test panel lamps L1, L2, L3, L4, L5 - ON
Module "ON" lamp - OFF
Module "OFF" lamp - ON
4.4.7 The module "ON'" lamp shall illuminate and

extinguish when the lamp is depresbed and
relecased. Check (/).

Quality Conformance Test

Procedure for Sequencer
Module, CCC P/N 61NE7
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4.1 Visual Examination ’
The equipmeat shall be visually examined for the following in
accordance with the applicable ascembly drawings.
4.1.1 Workmanship, assembly, aad fit,
4.1.2 Materials, parts, and finishes.
4.1.3° Treatment for prevention of corrosion.
4.1.4 Markings.
4.1.5 Check (/).
4.2 Dielectric Strength
4.2.1 Form a single isolated circuit by connecting all
pins on the module conrector together.
4.2.2 Apply a potential of 500 VAC, 60 Hz, between the
iso'1ted circuit and the module instrument frame
for a period of one (1) minute, There shall be ro
arcing or breakdown.
4.2.3 Check (/)
4,3 Insulation Resistance
4.3.1 Form a single isolated circuit by connecting all
pins on the module connector together.
4.3.2 Apply a test potential of 500 VDC between the
isolated bus and the module frame for a period of
one (1) minute.
Record the value for insulation resistance, ambient
temperature, and relative humidity at the time of test.
Quality Conformance Test ‘
Procedure for Sequencer
Module, CCC P/N 6N87
CONSOLICATED CCHTROLS CORP
BETHEL COMNECTICUT, UEA
o2 SHEST
oH 2 OF
i REVISION oate lLvmy REVISIOH OATE [~:ve KYMiis/?
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4.4.8 Depress and release the module TEST switch,
Test panel lamons L1 through L5 shall extinguish,
meadule "ON" lamp shall illuminate and "OFF"
lamp shill extinguish, The module "Or ™ lamp
shall illuminate and extinguish when the lamp
is depressed and released. After approximately
30 seconds, the lampe shall return to the states
described in paragraph 4.4.6. Check ( /).

KYM315/7

Note: This test may be repeated by again depressing
and releasing the module TEST switch.

't 4.4.9 Connect the scope between BP4 (Hi) and BPZ (Lo).
Depress and relcase the module TEST switch.
“The scope trace shall represent that shown in
Figure I. Check (v ).

an i

4.4.10 Set the test panel INPUT switch ON and OFF.
The scope trace shall reprcsent that shown in
Figure 2. Check (V).

4.4.11 Make connecticns 3 thru 6 of Table 1.

4.4.12 Depress and relcase the moduls TEST switch,
The scope trace shall represent that shown in
Figure 3. Check (v).

4.4.13 Disconnect connections 3 thru 6, and make
connections 7 thru 10, Conuect the scope to
BPS5 (Hi) and BP2 (Lo). Repeat paragraph 4.4.12.
Check (). -

. ——— - ————

Quality Conformance Test
Procedure for Sequencer :
Module, CCC P/N 6N87 !
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( TABLE 1
MCDULE PC BOARD CONNECTIONS
CCNNECTION JUMPER
1! 1&14
2 2& 7
3 Aklb
- D& 10
5 E&H9
k 6 Fk8
- 7 G & 16
8 K&l10
9 L&9
10 Mk 8
11 N & 16
12 Q& 10
13 R&9
14 S&8
15 T& 16
16 W & 10
17 X&9
t Y &3
NOTE: Check component board "B", If selected capacitor

Cll is not installed, conneck a Decade Capacitor Box sct
for 2 Mfd in Cl1's position.

Quality Conformance Test
Procedure for Sequencer
Module, CCC P/N 6N87
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KYM315/7

4.4. 14

4.4.15

‘. ‘. !6

4.4.17

4.4. 18

Disconnect connections 7 thru 10 and make

connections 11 thru 14. Connect the scope to
BP6 (Hi) and BP2 (Lo). Repecat paragraph 4.4.12.
Check ( V).

Disconnect connections 1! thru 14, Make connections
15 thru 18. Connect the scope to BP7 (Hi) and BP2
(Lo). Repeat paragraph 4.4.12, Check ().

Disconnect connections 15 thru 18, Adjust the
module DELAY pot to its center of travel.

Set the test panel ENABLE switches to ON. Obscrve
the following lamp conditions, Check (V7.

Module OFF, LI through L5 - ON
Module ON and L6 - OFF

Depress and release the Pulse Generator ONE SHOT

av-itch. Observe the following lamp conditione. Check ( ).

Module "OFF", L1 through L5 - ON
Module "ON" - OFF

Sct the tost panel AT1-A switch to Lo. Depress
sk release tie Pulse Generatox ONE SHOT
switch, Observe the following lamp conditions.
Check (V).

Module "OFF", L1 through LS - ON
Module "ON", L6 - OFF

Note: If lamp Lb6 is not extinguished, adjust
module DELAY pot CW two turns and
repeat paragraph.

. —— s — - —

Procedure for Sequencer
Module, CCC P/N 6XN87
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4.4.20 Connect the scope to BP9 (Hi) and BP2 (Lo).
Set test ninel switch AT1-A to Hi and ENABLE |
to CFF. Depress and relcase the ONE SHOT
switch., L& shall not illuminate, the scope shall
indicate (Hi) approximately 15 VDC, Check {v).

YM315/7

-
1Y

4.4,21 Set test panel switches ENABLE | to Cl! and ENABLE
2to CFF. Depress and release the ONE SHOT switch.
L6 shall not illuminate, the scope shall indicate 'Hi).
Check ( ).

Set test panel ENABLE2 to CN, Depress and
release the ONE SHOT switch. L6 shall iluminate,
the scape shall indicate (Lo). Check ().

4.4.23 Set the test panel PWR switch to OFF aad dis-
connect test set. up,

Aflter satisfactory completion of all tests, affii inspection
stamp and date applicable block of Test Documentation sheect.

Cuslity Conformance Test

equencer




TEST DOCUMENTATION SHEET
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E MED !'
TESTS PERFORME s/N | sn
Per Paragragh | 1

4 1 Visual

1. 4,2 Dielectric

4.3 Insulat'ion

’ -

| 4.4.6 Relays

T_‘ : 223 .
+J 'ON'" press-to-test

| 4.4
| 4. 4 8 beq programming,
{ T

cset; "OFF" prcsa -to-
test

4 4 9Seq Clock-Norm
- 4: 4. 10 Seq. C}o‘ck-dclay

~.4.4,12 Seq. Block |
. 4.4.13 Seq. Blec

. 4.4.14 Seq. Block
4.4.15 Seq. Block

2. 17T ATINorm
4.4,18 ATI-Test
4.4.19 ATI.Test

v 1

4.4.20 ATl-Enable
4,4.2] ATl-Enable

4.4,22 ATI-Enabl

e

Inspection Stamp

=y
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Visual Examination
\

Visually examine the power supply for the follow.ing jroxeen sdagag ame »
with drawing KDE1907: I tveam swioste

a)
b)
c)

Dielectric Strength

ACCEPTANCE TEST
UNREGULATED POWER SUPPLY ASSEMBLY

KDE1907
Dwg. KDE - 1907 g...

ol ol (s A Do oam deem a8t rwieve
B Rt Y ST e ne——

Workmanship, Assembly and Fit. P
10.00-T%

Materials, Parts and Finishes. "-‘-‘-l:{f_%m

Markings. Yo e~y v
h“ Poww A lasests st Cienal
4 P.0. Lo 207 Comarsnery, 414,

a)

b)

Form a single isclated circuit by connecting all terminals
on TBI together.

Apply a potential of 500 VA C., 60 Hz (high pot tester) betwean
the isolated circuit and assembly frame for a period of (1)
minute. There shall be no arcing or breakdown.

Ogor:tioml

a)

b)
c)

d)

Connect an ohmmeter between TB1.4 and TB1-5. The
resistance shall be 470 = 50 ohm.

Connect the power supply per Figure 1.
With. no load the ouatput voltage shall be 28 + 2 VDC.

With 5A load the output voltage shall be 24 + 2 VDC.

119~ E-30-@ =37,

TRl

Acceptance Test-Unregulated
Power Sapply
CCC P/N KDE!507

CC.iSCLICATED CONTACLS CO7P
BETIIL CORMECTICUT, 1.2

j:n::?
_ Jpor2 |

4

RIVISiOcN

DaTZ ;v..r.«f AZVIZICH 4 ' KYM315/8
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QUALITY CONFORMANCE TEST PROCEDURE
AND
TEST DOCUMENTATION
FOR
SURVEILLANCE INDICATOR ASSY
CCC PART NUMBER K#1913-1 & KF1913-2

KYM3I5/9

1.0 TEST EQUIPMENT

1.1 High Pot Tester, Model 805-.2 Beta Electric Co.
1.2 Megohm Tester, Model L6B, Industrial Instrument Inc.
1.3 Multimeter Simpson Model 269 or equivalent.
2.0 DRAWINGS
2.1 Assembly KF1913, Rev. D

2.2 Test set-up KWJ1316/9, Rev. B

VENDOR'S GA PROGRAM REVIEW E
1 Anprovel wiihou! commeats
2 [0 Approvel with commants, released for
Interim wse, rewvbmi withia 10 dovs
per ED 6053
2 [ Not apuraved. Sew morked oa
Procacures, Tesbmii for approval wiika
30 doys P B2 8253
Wdl!-ommm-amm
swppiior from fuil campl anie it Comred

ordey “eum.
3 1%
Q'W Cote _zL‘—ol——
| TR TS
Jop Mo OnT. L Cumrant

Power & ladewrial wiviom
““ P.0. ben 417 Loadienbug, M4,

1M¥-E30Q -9-3
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TESTS TC BE PERFORMED

r Tp Visual Examination.

3.2 Dielectric Strength,

KYM315/9

3.3 Insulation Resistance.

Operating Tests.,

Visual Examination (KF1913-1 & KF1913-2)

The equiopment shall be visually examined for the
following in accordance with the applicable assembly
drawings.

4.1.1 Workmanship, assembly and fit.
Materials, parts and {inizhes.
4.1.3 Treatment for prevention of corrosion.
4.1.4 Markings.
4.1.5 Check (v) appropriate block of Test Documentation sheet.
Dielectric Strength (KF1913.1 & K1'1913-2)

4.2.1 Form a single isolated circuit by connecting all pins
on the module. connecctor together.
Apply a potential of 500V AC, 60 Hz, between the
isolated circuit and the module instrument firame,
for a period of one (1) minute. There shall be no
arcing or breakdown.

-
L

Check (v) appropr ate block of Test Documentation sheet.

Quality Conformance Test
Procedure for Surveillance
Indicator Assy
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Insulation Resistance (KF1913.1 & KF1913.2)

4.3.1 Form a single isolated circuit by connecting
all pins on the module connector together.

4.3.2 Apply a test potential of 500V DC between the
isolated bus and the module frame for a period

KYM315/9

of one minute.

Record the value for insulation resistance,
amtient temperature and relative humidity at
the time of test.

- The insulation resistance measurements shall be
corrected to a 77°F value. Corrections shall be
made on the basis of insulation resistance doubling
for every 27°F decrease in temperature.

4.3.3 The minimum insulation resistance reading for the
above test shall be 10 megohms at 77°F.

4.3.4  Check (v) appropriate block of Test Documentation
sheet.

4.4 Operating Tests (KF1313-1 & KF1913.2)
4.4.1 Comnect the KF1913 unit as shown on KW J1316/9.
4.4.2 Connect the simpson (AC voltage range) between

test panel binding posts BP1 & BP2.

4.4.3 Set the test panel switch Sl to Pos. 1 for
KF191J-1 or Pos. 2 for KF1913.2. l

4.4.4 Set test panel PWR switch to ON.
4.4.5 Set Test Panel switch S2 to Pos. | and check that

AC meter indicates 14,442,0 VAC. Check (&2
. appropriate block of Test Documentation sheet.

Quality Conformance Test

Procedure for Surveillance
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(=
4.4.6  Set test panel switch S2 to Pos. 2 and check that
l o AC meter indicates 23,0%£2,0VAC, Check W
" appropriate block of Test Documentation sheet.
~
E 4.4.7 (KF1913-1only) Depress and hold test panel switch
= §3 and check that AC meter indicates O VAC.
Check (v} appropriate block of Test Documentation
sleet.
4.4.8 (KF1913-1 only) Release test panel switch S3, and
check that AC meter indicates 23.022,0 VAC.
Check (V) appropriate block of Test Documentation
shect.
4.4.9 Set test panel PWR switch to OFF and disconnect
test - up.
4.5 Test Documentation
After satisfactory completion of all tests affix inspection
stamp and date applicable blocks of Test Documentation
sheet.
3
Quality Conformance Test
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TEST DOCUMENTATION SHEET
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TEST DOCUMENTATION SHEET

FOR

SURVEILLANCE INDICATOR ASSY
CCC PART NO., KF1913-2

Inspectors
Stamp ~ Date /

Test Documentation
Sheet for Surveillance
Indicator Assy P/N K1913-2

CONSOLIDATED CONTROLS 7 ORP
BETHEL CONNECTICUT,USA,

SR SHEET

CH. £ OF 6

TR

REVISION

DATE !LYR

REVISION

DATE

APP

DATE XYM315/9




. ’-,',\ i ;
QUALITY CONFORMANCE TEST
ALIGNMENT AND DOCUMENTA TION
- FOR
g o SAFETY FEATURLES ACTUATION SYSTEM
— CCC P/N 9N16
=
S
s TEST EQUIPMENT
1.1 High Pot Tester Model 805-2, Beta Electric Company.
1.2 Megohm Tester, Model L6B, Iadustrial Instruments, Inc.
1.3 Digital Voltmoter, Model DVX-350, Data Tech or equivalent.
2.0 DRA WINGS
sgN! 6'1. Rav. B e S = S % A ST -
SIN16-2, Rev. B 0 i 4 :
S3N16-3, Rav. B - ¥
S9N16-4, Rev. B ;IR 7 s ) & % R BN .
KwWJ1316/10 PRt e s
3.0 IESTS TO BE PERFORMED
3.1 Visual.
3.2 Dielectric Strength. S———
. _NINDCR'S QA PIOGHAM REATH i
3.3 Insulaticn Resistance. ; 5:::: ::NL...... oivared 136§
Interim zve, resebeit within 23 favd !
per ED 6053 '
3.4 Augm'!.nt- 3 O ¥t epsroved. See :’R“"t"’“‘;“\’ i
Procedvres. Tesebnt fir gppsval v :
32 soys per £D 2333 i
3.5 Funection. Asprovsl o 11 G4 Preres does e ries |
. wopiler from fuil comalivnze wiy $2aialt &7 4
WC." wrser ..‘.,.':ml‘ .3 - —-: t
3.6 Noize Rejection Test gy S oK L2 Dare ;
stoiad —
- i _— . 2CATeL COMPANY !
3.7 " Full Load Test e | o st |
R #.0. das 607 Garmenig, ¥2, |
3.8 Radiation Monitoring Equipment
'
" 7742 -E -30Q - 229-3 :
}
A ;lt_.';'\.’,"-.js:jii,.,, Phy Quality Conformance Test i
Rlche NG5S i Alignment & Documentation i
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TESTING
Note: When "Check ( )" appaars in this procedurs, check off
appropriate block of the Teoct Docurnantation Sheet. Full
load testing para. 3.7 shall be performed prior to alignment,
3.1 Visvral E::amination (Preliminary)
The equipment shall be visuclly examined for the {ollowing in
accordance wita (he applicable drawings.
3.1.1 Workmanship, assembly and fit. -
3.1.2 Mxtarials, parts and {Taishes.
N Treatment for prevention of corrosion.
3.1.4 Markings.
3.1.5 Check ( ).
O Dielectric Strength
3.2.1 Jack-cut all madules on all cabinets.
3.2.3 Insert 2 shorting plug (all pins éonnected together forming
an isolated circuit) on the module extender ¥M14.
3.2.3 Disconnect the plus 15 volt (+), minus 15 volt (-), and
common connection from PS 05, 06, 07 and 08 in the
cabinet under test.
3.2.4 Remove 2 module and insert in its place the module extendcr.
Apply a potential of 500 VAC, ©0 Hz between the isclated
circuit and the cabinet frame for a period of one (1) minate.
There shall be no arcing or breakdown. After tes ting
remove the extender and re-inzert the module (do not
- make electrical connection). }
)
3.8:.9 Repeat paragraph 3.2.3 for the modules in all cabinets. |
Check ( ).
Quality Conformance Test i
Alignment & Documentaticn |
SFAS, CCC P/N 9N16 |
CONSOLIDATED CONTOLS ¢S
caTL COHIERSYT, U
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2.6

Form a single isolated circuit by connecting all pine
togather on a 104 pin (mazle) plag. Ilusert this plug into a 104
connzctar located in the rear of a cabinet. Apply 500

VAC, 60 Hz between the isolated circuit and the cabinet for
one (1) minute. There shall be ac arcing or breakdown

Repeat for all 104 pin connectors in all cabinets. Check (

Insulation Registance

3.3.1

T 2
. e

3.3.3

Repeat paragraph 3.2.1.
Replatparagraph 3.2. 2.
Repeat paragraph 3.2. 3.

Repeat paragraph 3.2.4 except use a 500 VDC potential,
and record the value of isulation resistance, ambient
temperature and relative humidity at the time of tast.

The insulation resistance measurements shall be ccr rected
to 2 77°T value. Corrections shall be madeon the basie

of insulation registance doubling for every 27°F deccrease
in temparatare.

test shall ba 10 megohmas at 77°F. Chec

s {52 above

The minimum insulation Tasistancs reading f
(

)
Insert a 104 pin shorting plug into cach connector in turn
in each cabinet. At each connection apply 500 VDC between
the shortirg plug (isolated circuit) and cabinet frame for

one (1) minute. The minimum insulation resistance reading
for the above teet ghall be 10 megohms at 77°F. Check ( ).

Repeat paragraph 3.3.4 for all cabinets. Check { )
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3.4

Alignment
3.4.1

Inzert a1l modules and surveillance cards in all cabinets.
Connect all intercongecting cables between cabinets.

Connect test set up per KWJ1316/10 in all test panels (4):

Set SAM logic switchee to N.C. position; all other
switches to N.O. position.

Set the power switch on each test panel to the ON poeition.

Obscpve "at the cabinatpower-lamps are ON. Cheek ( ).

Nots: Refer to Table I when performing the following
preliminary steps:

3.4.2
3.‘. 3
1.4.4
a)
- b)
c)
3.4.5

Adjust all bistable trip set (dial) potentiometers,
on all cabinets to their respective percentage

setting.

Adjust the signal inputs to obtain the foilowing

normal cabinet meter indications.

for testing).

CTMT Radiation

R.C. Presesure

CTMT Pressure

BWST Level

Assure that no bistable

trips are present.

(Normal inputs

ix 10l MR/HR
2000 PSIGC
14.5 PSIA

33 Feet

The

6N81 bistable can be reset Dy depreseing and

releasing the bistable reat switch.

If trips aro

still prevalent, decrease or increase the module

trip set pot.

Analog Amplifier Alignment

Refer to Table I and align each analog amplifier in each
cabinet as follows:

Quality Conformance Test
Alignment & Documentation
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Connect the digital voltmeter between tast panel
binding posts BP1(+) and BP2(-). Set the test panel
DVM selecter switch to the applica®le position and
adjust the signal input pot to obtain -400 £ 10 MVDC.

% See Noi2 4. Connect the voltmetar to module jacks VO and COM
1 and adjust the module NULL pot to obtain 0.250 =
.010 VDC. Adjust the mechanical screw on the
applicable meter to obtain the first major division.

With the voltmeter connected to BP1(+) and BP2(-)
adjust the signal input to obwmin-2.00 + .01 VDC.

* See Note 4. With the voltmeter connscted to module jacks VO
#1 and COM adjust the module GAIN pot to obtain
5.250 % 0.050 VIDC,

Adjust the module METER pot to obtain (ull scale
on the applicable cabinet meter.

Perform a lincarity check per Table II. Check ( ).
Adjust ths sigaal iap

ittoc
defined ir paragraph 5.4 B
bistables.

ttain the NORMAL input
12

Reset all tripped

Bistablesn

For each bistable listad in Table I, parform the
following applicable alignments:

NOTE: Jack out the bistable being aligned and reinsert
ugsing a module extender

Bistableo Tunction 6N81 (INC), or 6N81 (DEC),
EN82 (DEC).

.13.2 Adjust the module pots as indicated,

Quality Confermance Test
Alignment & Documentation
SFAS, CCC P/N 9N16

COISOLICATED CTuThROLS




INC. DEC.
TRIP SET 0.0 0.0

R3 Fully CCW Fully CW
R4 Fully CW Fully CCW

3.4.14 Alignment for 6,81

Set the input signal to 4.00 MA % .01

KYM315/10

Set trip set pot to (000) on dial.
Adjust R4 (CCW for increasing, or CW for decrease
trip) until the trip light just illuminates.

(If the bistabla is tripped, it can be reset by incrcasing
the dial setting,: pressing and releasing the Reset and then
returning te 000 on dial),

Set the trip set potentiometer to 100 and adjust the
input curreat to 20 = .03 MA

Adjust R3 CW fer incrsasing or CCW for decreasing
until the trip light just illuminates.

If the trip light is tr.r sed, i. zan be veset with the
recet pusLbuitsa.

Adjust the dial potentiometer to the value indicated in
Table 1.

Example Bistable 04:

2500 psig : 1600 psig
100

16.00 MA
100

Align the ATI as follows:

With the module on the extender, jumper Ul pin 42 to
the ATI commeon.

onformance Tesat
t & Documentation
CCC P/N 9N16
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3-‘021

3.4.22

3.4.23

3.4.24
3.4.25

. 3.4.26

3.4.27

3.4.28
3.4.29

3.4.30

3.4.31

Menitor R16 with the ocecilloscope placed between
R16 and system common.

Adjust the input signal to thu trip value of the
bistable.

‘Set the oscilloscope tc center reference, and return the

input signsl to its normal operating value.
Adjust the high potentiometer to result in an over
test of 0.25 to 0.70 VDC. (see note #2)

Adjust the low potentiometer to give an under test
pulse of ©.25 to’ 0/ TOVDC. (see note #2)

Alignmont for 6N82

Set the input signal to 4. 00 MA 2 .01.
Set trip set pot to (000) on dial.

Adjust R3 (CCW) until the trip light just goes off.
Adjust K3 CW until the trip lamp illuminates.

Set the trip set potantiomater to 100 and adjust the

inpat carrent to 20 £ .02 MA, .

Adjust R4 CW and then CCW until the lamp just
illuminates.

If the trip light ie tripped, it can be reset with the

reset pushdutton. : -

Adjust the dial potentiometer to the value indicated in
Table I.

Example Bistable 03:

2500 psig : 1800 pasig = 72%
100 X .

16.00 MA : X +4.00=15 52MA p
100 72

Quality Conformance Test
Alignment & Documentation
SFAS, CCC P/N 9N16
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3.4.32 Align the ATI as follows:
With the module on the extender, }-xmpex: Ul Pin 2
to the ATI commoa.
3.4.33 Monitor R37 with the oscilloscops placed betwean R37
. and system common.
3.4.34 Adjust the input signal to the trip value of the biatable.
©3.4.35  Set the oscilloscope to center rcféx ence.
"3.4.36  Adjust the high potentiometer to result in a over
test of 0.251t0 0,70 UDC.'.. (see note #2)
- 3.4,37 Adjust the low potenticmeter to gue an under teet pulse
of 0.25 to 0770 volts DC(se~ note 52)
NOTE 41 -
When aligning the BWST trip bistable, BAILZ,
substiiute {he (@ilowing :
- P~ bé v‘;‘4 7 : »
: Rep&ace +250 % ,010 YDC with -
«750 £ ,010 VDC '
Pane 30409: !
Replace 5,250 % 0,05 YDC with
5.750 £ 0,05 VYDC.
NOTE #2

The high potentiometer will effect the setting of the low
potentiometer. The high potentiometer may have to be
re-adjusted to cbtain the desired low set poir®,
Obtimium setting should be £0.40 VDC.

Quality Coniermance Test
Alignment & Documentation
SFAS, CCC P/N 9N16
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3.

5

Function Tests

Adjust all signal inputs 223 ¢!l ta2t panals to obtain Normal
conditions deecribed in paragraph 3.4.4B

" Tape the door interlock switches closed.

3.5.1

3.5.2

Reset tripped 6N81 bistable by depressing and releasing

the module RESET swiich. Observe the following test

panel lamp condition. .3

BISTABLES TRIPS CFF
Permission te block OFF
BLOCK OFF
ANN ON

. Relays INTERLOCK ON

Output Madules ANN ON
SAM Logic RMT INDICATION OFF

Seqguencer ON A ON
B OFF

SEQUENCE 1,2,3,4 ON
Door vo g, Interlock ON'

Observe the ATI lamps (cabinet #1). Proper ATI
sequence must conform to Table I of SINI16-1, Sheet
#5. The ATI module FAULT lamps may be ON due to

tewting. If so, depre¥s and release the lamp. It

ehall extinguish and if no faults exist, remain OF
throughout the 65 counts ( ).

On cabinet #1, set the test panel function switch to CTMT

radiation. Hold the spring return CTMT Radiation OPER -
TEST switch in TEST pocition and rotate the corresponding

teet input. It shall be poesible to adjust the input from
-400 to 1.999 VAC and produce a corresponding full
scale swing on the CTMT RAD meter. Check ( ).
Clear all trips after test.

Quality Conformance Teat
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3.5.9

3.5.10

3.5.11

Repeat paragraph 3.5.2, substituting RC pressure.
Check ( ).

Repeat paragraph 3. 5.2, substituting CTMT pressure.
Check { ).

Repeat paragraph 3,5.2, substituting BWST level.
Check ( ).

Repeat paragraphs 3.5.2 thru 3.5,5 for cabinet #2
thru #4. Check ( ). o

On all cabinets, depress and relecase each 6N8] bistable
test pushbutton. The Listable trip lamp will go on and the
test panel lamp will go cff. The lamps will remain in this
state until reset by the reset pushbutton.

The 6N82 block bictables (BA03, BAO5) will not latch when
the test pushbutton is depressed. Module test pushbutton
depresred - test panel ann. - off, module trip light - on,
perm, to block light - on. Module test pushbutton relcased-

test panel ann. on, module trip light - off, perm. to block
light - off.

Trip the CTMT Hi trip bistable (BA101)in cabinet #1.

Cbserve that the 1/5 lamps on L111, L121, L1112,
L122, L113, L123, Ll14 and L124 are illuminated
Check ( ). Reset BAIOL.

Repeat paragriph 3.5.8 using BAZ201l. Check ( ).
and reset BAZOI.

Repeat paragraph 3.5.8 uaing BA30l. Check ( )
and reset BA301.

Repeat paragraph 3.5, 8 using BA401l. Check ( )
and reset BA401,

Quaiity Conformance Test
Alignemant & Documentation
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3.5.12

3.5.13
3.5.14
" 3.5.15

“3.5.16

3.5.17
3.5.18
3.5.19

3. S. zo

Trip RCP Lo trip bistable (BA104) in Cabinet #1.

Obgerve that the 1/5 lamps on L1111, L121, L211, L221,

5.231, L241, L2%1, L26), L2271, LaBl, L291, Lll2, LiiZ,
L2212, L2222, L232, L2242, 1252, L2622, 1272, 1282, L2292,
L113, L123, L213, L223, 1233, L243, L253, L263, L2723,
L283, L293, L1114, L124, L214, 1.224, L234, L244, L254,
L264, L274, L284 and L294 are illuminated. Check( ).

"and reset BA104

"Repeat paragraph 3 5.12 using BA>04. Chcck {( )
and reset BA204.

Repeat 3.5.12 using BA304. Check ( ) and reset
BA304.

Repeat paragraph 3.5.12 using BA404 Check ( | =
and reset BA404. -

Trip RCP Lo Lo trip bistable (BA106) in cabinet §1.’

Cheerve that the 1/5 lamps on L311, L321, L331, L312,
L322, L332, L313, .L323, L333, L314, L324, L334 are
illumizated. Check (v) and reset BA 106,

Repeat para. 3.5.16 using BA 206. Check ( ) and
reset BA 206

Repeat para. 3.5.16 using BA306. Check (") and resect
BA306.

Repeat para. 3.5.16 usiag BA406, Check (') and reset
BA406.

Trip CTMT pressure Hi Hi bistable (BA109) in Cabinet #1l.
Observe that the 1/5 indicators on L411, L421, L431,

1412, L422, 1432, L413, L423, L433, L414, L424
and 1434 are illuminated, Check ( ) and reeet BA109.

-

Quality Conformance Test
Alignment & Documentation
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3. 5. 21
3.5.22
3.5.23

3. s. z‘

3.5.25

3. 5. 26

- 3.5.27

3.5.28

3.5.29

3.5.30

Repeat para. 3.5,20 using BA209. Check ( ) and
resct BAZ209.

Repeat para, 3.5,.20 usiag BA209. Checzk ( ) and
reset BA309,

Repeat para. 3.5.20 using BA409. Check ( ) and
reset BA409.

Trip CTMT pressure hi bistable (BA110) in cabinet #1,
Obsarve that the 1/5 indicators on L1111, L121, L211,
L221, LZ31, L241, L251, L261, L271, L281, L291,
L31F, L321, L3311, L1}2, L}22, L212, 1222, 1232,

- L242, L252, L262, L272, L282, L292, L312, L322,

L332, L1113, L123, L213, L223, L2333, L243, L253,
L263, L273, L283, L293, L313, L323, L333, L1114,
L124, L214, L224, L234, L244, 1254, L264, L274,
L284, L29%94, L314, L3324 and L334 are illuminated.
Check ( ) and reset BA110.,

Repeat para. 3.5.24 ucing BA210, Check ( ) and
reset BA210. ., ;. i3 ore

Repeat para. 3.5.24 using BA310, Check ( ) and reset
BA 310.

Repeat para. 3.5.24 using BA410. Check ( ) and resct
BA410.,

Trip BWST level bistable (BA112) in cabinet #1.

Observe that the 1/5 indicators on L511, L512, L513
and L514 are illuminated. Check ( ) and resect BAli2.

Repeat para, 3.5.28 using BA212. Check ( ) and re-
set BA212,

Repeat para. 3.5.28 using BA312, Check ( ) and re-
set BA312.

Quality Conformance Test
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3.5.31

3.5.32

3.5.33

- 3.5.33A

'3.5.34

.3.5.35

3.5. 36

Pepeat para. 3.5,28 using BA412. Check ( ) and
reset BA412,

Adjust the analog value of reactor cnolant pressure to
1700 PSIC in all {our cabinets, the module trip lamps
on BAI03, 203, 203 and 403 shou!ld illuminate. Actuzte
the local block pushbuttcns on BA103, 203, 303 and 403
and verify that the block lamp illuminates on each.
Reduce the pressure to 1000 PSI in.ill four cabinets.
The 1/5 lamps of Incident #1 and #2 should not il-
luminate. Cheek ( ). 2
Adjust the analog value of reactor coolant pressure to
500 PSIG in all four cabimata, the module trip lamps
on BA105, 205, 305, 435 should illuminate. Actuate
the local’ bleck pushbuttons on BA105, 205, 305, 405
and verify that the block lamp illuminates on each,
Reduce the pressure to 100 PSIG in all four cabinets,
The 1/5 lamps of Incident #3 should not be il-
luminated. Check ( ).

Return all parameters to normal valuec.

Repest para, 3.5.32 except use the remote block switch
on the test panel. Check ( ).

Repeat para. 3.5, 33 except use the remote block switch
on the test panel. Check ( ).

Return all parameters to the values per para, 3,3,4B.

Trip and Reset BA.02 (channel failure) and observe
trip lamp on the test panel is extinguished and illu-
minated,

Repeat for all channel failure bistables
BAl102 BA107 BAl08 BAlll
BA202 BA207 BA208 BA2ll
BA302 BA307 BA308 BA3ll
BA40Z2 BA407 BA408 BA4ll

Check ( ).

SFAS, CCC P/N 9N16
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3.5.37

Obgerve the Surveillance Indicators on the front ~f
each cabinet when performing the following test. The
indicators are arranged as follows on each pair of
cablooets,

TNey TN’ TNed INZS Enllc.z.

IO

3.5.38

3.5.39

3.5.40

3.5.41

3.5.42

Depress the tr.p pushbuttons on the cutput modules
associated with Incident #1 (L1111, L121). Surveillance
Indicators on Cibinet #1 slould be dim and the indicators
on Cabinet #3 should be bright. Check ( ).

Repoat paragraph 3.3,37 using L1132 and L123. Check( ).

Deprees the trip pashbuttons on the output modules
associated with Incident #3 L311, L321, L331).
Surveillance indicators on Cabinet #1 should be dim and
Cabinat #3 should be bright. Check ( ). The associated
HIS lamps on the tripped cabinet will go out,

Repeat 3.3.39 using L313, L3223 and L333. Check( ).

Repsat 3.3, 39 using Incident #4 in Cabinet #1. Checlk( ).

Ropint paragraph 3.3.40 using Incident #4 in Cabiaet
#3. Check ( ).

Quality Conformance Test
Alignment & Documentation
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3.5.43 Repeoat 3.3, 39 using Incident #5 in Cakinet #1. Cuack( ). ‘
o 3.5.,43A Regeat 3.2.29 1.ing Incident #2 in Cabinet #1. Checlk( 3 :
> 3.5.44 Repeat 3.3. 39 using Incideat #5 in Cabinset #3. Checl( )e }
o 3.5.44A Repeat 3. 3,39 using Incident #2 in Cabinet #3. Check( ).
| g 3.5.45 Repeat paragrapn 3.3.37 thru 3, 2. 44 using Cabinets #2
- and 4. Check (
4 ,
3.5.46  Returnall inputs to the values of paragraph 3. 3.4(b)
and reset all trips. Oboerve that all SAM lights on the
test panel are extinguiched . Cheéx ( ).
3.5.47  Trip all output modules in Cabinet #1. Observe *hat
all SAM lights remain out. Check ( ).
3.5.48 Reset Cabinet #1 trips and repeat paragraph 3.3.47
using all trips in Cabinet #3. Check (L ).
'3.5.49 Repeat 3.3.47 and 3. 3.48 using Cabinet #2 and #4.
~3.5.50 Place all remote switches in the actuated position (down).
Introduce a trip corndition in all output modules of Cabinet
; #1 and #3, all SAM Indicators on dim. Check ( ).
3.5.51  Plzce all remote switches in the hot actuated position
(UP) associntsd SAM INDICATORS should be out.
Check { ).
3.5.52 Introduce a block in all output modules of Cabinet #1.
All SAM Indicators ghould flash. Check (
3.5.53 Place all remote switches in the not actuated pocition
(down). The associated SAM INDICA TORS should remain
on bright. Check ( s A
3.5.54 Ropeat paragraph 3.5.50 thru 3.5.53, except introduce
the block sigreal from Cabinet §3. Check ( 2
Quality Conformance Teat :
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i 3.5.55 Repeat parajrarh 3.5, 50 thru 3,5, 54 using

- cabinet /2 and ¢4, Reset all trips and blocks.

:

“ 3.5.56  Set the test panel SEQ. START switch to ON &

" F¥ and obscrve the following:

2 Test panel SEQ ON lamps change state,

3.5.57

Test panel SEQUENCE lamps 1,2, 3, & 4 extinguish
then gequentially illuminate ancz ex*inguish, at the
same time, the following surveillance lamps shall
illurxdzate and extinguich:

Aiter approximately 30 seconds, the test panel
Sequernce lamps 1,2,2 & 4 shall illuminate and
SEQ ON lamps A & B shall changc state. Check ( ).

Trip all cabinet #1 output modules and depress the
local SEQUENCER START pushbutton, observe that
the fzilowing occurs:

Sequence §! - Zero seconds

L11:, L1231, L231, L261, L271,
LzZ8l, L2291, L3211, L331, LA42l,
and L43] do not change state.
Check ( ).

Sequence #2 » 5 seconds,

1241 Blocks for 5 seconds, unblock
for 3 sec. and re-block until end of

sequence,
Make a chart recording of thia
sequence,

Sequence ¥3 - 10 seconda.

|
L211 blocks for 10 sec., unblocks for 3 sec, E

and re-blocks until the end of sequence.
Make a chart reccerding of this sequence.

Quality Conformance Test
Alignment & Cocumentation
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3.5.58

3.5.59

3.5.60

3.5.61

3.5.62

3.5.63

3.5.64

Sequence §4 « 15 geconds.

1

L211 blocks for 15 sec.,unblocks for 3 sec,

re-Llocks until £.o end of sequence.

Make a chart recozding of tais scguence,

Sequence ¥5 -« 20 seconds.

L2221, L2£1, L411 and L511 bloek for 20 sec,
unblocks for 3 sec, znd re-blocks until the

end of sequence.

Make a chart recording of this sequence.

Repeat for cabinet #2, £3 and #4.

Trip BA 113 and cbssrve that the trip lamp on tha

test panel is de-energized. Reset the bistables, the
lamp is energized. Check ( )« The KO3 relay lamps on
the test panel will also change state.

Repeat for cabinct £2, 43 2nd #4. Check ( ).

Remove the tape holding door interlock switch.closed !
on cabinet #1. Dcor Interlock lamps on all four test oy
panels shall illuminate, Check ( ), Replace tape.”

Perform paragranh 3.5.61 for all four cabincts,
Check ( ).

FINAL VISUAL

Afer completion of all testing, disconnect test set-
up and perform a firz] visual as follows:

A) Check for chippad or marred finishes,
B) All modules and knobs securad,
c) Cable ties, clamps, etc., secured.

TEST DOCUM™NTATION

Aler satizfactorily completinz all tests, affix
inspection etamp and date applicable blociz of tast
documentation sheet, Remove 21l tapes bolding door
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interlock switches cloced on cabinet #1 thru #4.
Check ( ).

-

L]
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per drawing numaber
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functional testing, m
vids a minimum of 100 operati g
This test has been compli the fact that
approximately 1100 operat hours have been logged on the
equipment to date,

March | thra-March 31 IS5 hours

April | thru April 30 175 hours

May | thru May 31 325 hours

June 1 thru June 25 ours
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3.8

'

Radiation Menitoring Eguinment

Parts reguired:

2)
3)

NOTE:

Victoreen Cable part number 1254,
Ion Charaber
845 Areca Monitor (mounted in each cabinet)

The radiation monitoring equipment Tequires a variable
gamzaa input to produce a linear ortput signal over
seven decades of information,

The CCC plant {s not in 2 pazitizg to test this equip-
ment {rom (e deiectar inpul and the following ig

- substithtad;

The 845 monitor output is a 4, Oma w0 20.0ma analog
current and this is disconnected at terminal board,

A variable current source is substituted at these points
and the bistables, Matrix, etc,, are checked out using
this source,

After completion of the functional test para. 3,5 of
KYXM315/10, ¢ha SUTTCLL svurce is to be removed
and ihe Yictoreen cable and source are to be connected,

Check out the Victoreen equipment pe~ para, 3,3 of
the Victoreen Manuai,

e —
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TEST DOCUMENTA TION SHEET

FOR
TEST PROCETURE KY11135/10
Paragzraph No. Check :
5
'
3.1.5
3.2.5 e
3.2.6 |
3‘ 3. 6
583
3.4.4 ’
A Y . .
3.4.11 b
3.5.1 ——
3.2 e <,
3.5.3 It
3.5.4 3
3.5.5
3.5.6
3- 5. 7 5
3.5.8
3. 5-9
3:5.10
!
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Parasrach No. Check
3.5.11 el
3.5.12
3.5.13 :
» ;
3.5.14 : '
3.5.15 v
3. s. 16
3.5.17 -
3.5.18
3.5.19
3.5.20
3:5.21
3.-5.22
3.5.23 -
3.5.24
3.5.26
3.5.27
3.5.28
3.5.29
3.5.30 |
3.5.131
'
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Faragraph No. Check i
3.5.32 :
° ]
S 1.5.33 . |
-
= 3.5.34
<
3.5.35
3.5.36 s
3.5.37
3.5.38
3.5.39
3.5.40 ‘
3.5.41
3.5.42
3. 51‘3
3. 5. 44
3.5.45
3.5.46
3.5.47
3.5.48 s—
3.5.49
3.5.50" _
3.5.51
5
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Parzasraph No. Check

3.5.52

3.5.53

3.5.54

3.5.55

3.5.56

3.5.57

3.5.50

3' s' 61

3.5. 62

1.5.63 ,

3.5.64

3.8.1

3.8

g [
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KYM315/10 |
TABLE 2
ANALOG LINEARITY
INPUT
PARAMETER
CTMT Input (VDC) #,012 . 400 . 800 1. 200 1. 600 2,000
RADIATION Output (MR) 10-1 10* 101 102 103
Tolerance %, 2x10° %, 2x10 =, 2x10 *, 2x10 %, 2x10
REACTOR Input (VDC) #, 010 .400  .720 1. 040 1. 360 1.680 2,000
COOLANT
PRESSURE Output (psig x 100) 0 5 10 15 20
% 50
Containment Input (VDC) #,010 . 400 666 ,932 1.]198 1,462 1.730 2.000
PRESSURE Output (Psia) £ 1.2 0 10 20 30 40 50 60
"ot
BWST Level Input {VDC) %, 010 . 400 +720  L.040 A, 260 1.680 2,00
Qutput (Feet) £, 8 _ 0 10 20 30 40 50
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TABLE 1,
INPUT * DESIGNATION o ' Trip
Parameter Analog BA Description Functien Trip SET
CTMT 01 2, - Fo- 3 - . - -
Radiation - 01 Hi TRIP 6N81_  ; 25 G17.*
N (INC) — T ‘
- ' 02 Chann, Failure 6NB81 -5x10*  1€.5%
3 (DEC)
Reactor 02 "' - - - - J -
Coolant . -
Pressure - 03 l.o BLOCK 6N82 1800 ° 712%
. (DEC) .
- 04 Lo TRIP 6N81 160C ° 64%
R (DEC) .
- 05 lLo-lg-Bluck 6NB2 600 24%
’ . {DEC) ' :
- 06 l.o-Lo Trip E€NSI 400 - 16%
‘ {(DEC) o
- - 07 Chann, Failure 6N8I1 2300 2%
- 13 Hi TRIP &NB2 280 © 11.2%
(DEC)
CTMT Press 03 - T - - - L
- 08 Chann, Failure 6N81 5 + * B.35%
s (DEC)
. - 09 Hi-Hi-Trip 6NSI(INC) 38,4 &%
- <10 Hi Trip 6N81 18.4 30.5%
(INC)
BWST
Water Level 04 - - - - -
-, 11 Chann, Failure 6N81 39 . 71%%
1 (INC)
- 12 © Lo Trip 6NB1 3 6%
(DEC)

% Chauuel ¥ 2 t %3 ®oo pPsle

H

Ringe

" 10-'to 103

MI/RC

0-2500 ‘puig’

0-50 feet
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TABLE 3
=
A 2
= | CONDITION 1 2 3 4 5 6 7 8
=
; Chanzel ¢ 1 No Yes)y, Yes Yes Yu} s Yes chi, Yes
Tripped , 4 N No Yes Yes No Yes No Yes
2 1 No No No No Yes,, Yes , Yes.  Yes >
Channel Y t
Blocked 4 3 No No “Wo No No No/Yes) No / No/Yes)
Equipment
Actuated = No/Yes No/Yes No Yes Yes Yes No No
SAM Light
Status Out Qut Cut Dim Bright Bright Flashing Flash-
ing
No/Yes - Means "either'" condition. *°2 0Or Vice Versa
Quality Conformance Test,
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- ADDENDUM 1
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) TO
=
& PROCEDURE KYM315/10
4
1.0 Test Trip Bypass Switch

1.1 Verify that the TTBS keye cannot be removed when the
switch is in any position other than Operate,
Cabinét 41 Cabinet #2 Cabinet #3 Cabinet #4
( roou ) | y 4 )

1.2 Verify that only one TTES can be operated at any one time -
(all others are inhibited),
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A. F=ocsze
Toe pxpose of this study i{s to demonstrate by analysis

thet <2 Imvis-2Zesse Salety Features Actuation System cabinets
setizly “le earihquake resistance design requirements of Bechtel
Power 224 Izdustrial Division Specification No. 771.‘9-(:-2‘1, Re-
vision 4. The method of force analysis used is outlined in the
speciricetion (1)* as Method B; this is essentially the "mormal
mode zethod” as outlined in the literature of structural dynazics
(2) (2). This method was used because the cabiret structure and
loadirg were tco cozplex to consider the equipment as a single
mass and ..mgle sprirg as in Method A and, based on previous ex-
perience with sizilar equipzent, the "peak value" approach of
Methcd C was unnecessarily conservative and could lead %o an
‘. uneccocaicel design. ' v
B.  Preliminary Work

2 A preliminary and very. approxizate analysis was corducted
on a fairly large (110 member, 66 joint) model to ascertain valid-
ity of simplifications to be used in makirg more extensive and de-
tailed studies. This model was quite accura:e,I (includirg, for
example, the effective stiffness of all bins) but it was suffi-
ciently complex that extensive analysis appeared to be ureconome

ical. The conclusions of this preliminary work vere:

lﬂu&ers in parentheses dencte references listed in the Biblicgrarhy.
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Only the basic structurel elements (with the exception of
mezbers 31, 32, 33 for reasons explained later) were used in the
model. The neglect of bin stiffness offects clearly is a con-
servative assumption.

- Domping due to bolted connections (bin-r.o-trl.u ard
cabinet- t.o-eabinct.) vas neglected, thus requiring the use of
hrgu- acceleration spectra values.

Wherever merbers were ccanected by bolting in such a vay
as to t:nna:ﬁt bending-induced shear through the bolts s such
shear load carrying cap&bility wvas neglected. This produces an
'hlhtre.ntly "softer"” structure and is, therefore, a conservative
assumption.

Due to the actual concentration of bin losding neer the
freat of the cabinets, ‘some coupling cxist.a betveen vcrt.icll
: ux'. horizontal v‘brational modes. Based on the large value nf

'est;uted first vertical mode natural frequency (211 Kz.), this

ccup_ling vas neglected. This assumption was later proved totally
[ Justifiable; masses in the .nimpliﬁed model were lumped in the front
of the cabinets so as to produce maximum coupling, but exazmiration
of structural deformaticn (in -snnection with Qeterm.ining flexi-
bility inrlugnce coefficients) at the mrss points clearly showed
that cgupling wvas negligible.
o
II.  MEmHOD
The structural model is shown in Figur; J« It contains

53 members and 36 joints. Member numbers are inside ellipses and

Joints nuzbers are inside octagons. X, ., and Z are the global
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coordinates axes. Y coordinates are .masured froa the top of the
3xh x g angle base, i. e., from a point 3 inchez ai:ave the flocv.
Local coordinate conventions for vertical, front-to-rear, and
side-to-side members are shown in lower case letters. The bins
u-t; actually supported between mezbers 3 and 11, 36. and 34, &
and 12, 37 and 35, 11. and 7, 34 and 38, 12 cnd 8, 35 an® 39.
Members 31, 32, and 33 are stiffnccs equivalenés of bin sides
(al2 other bin mesber structural models were d.ro.yped from the
original 10 mexber model); these were introduced only for the
purpose of transmitting some force to the rear bin supports
(meoders 3%, 35, 36, 37, 38, and 39). Comparison of 'igures 2
end 3 shows that masses are lumped at Jjoints 13, 16, 17, 20,

25, 26, and at 3 points each 21.3 1ncl:zes gbove joints 20, 25, and

?ﬁ Member sectional properties are in Table 1; these are based

on sections shown on C.C.C. Drawings KAR 202 (sheets 1, 2, and 4)

and KBD 200. Area and bending prop.rties were cbtained from
ubies for standard shapes. Shear and torsional properties
vere determined by methods ocutlined in ().
Dynamic coordinates and masses are located as follows:

zy and n at Jjoint 13

z, and m, at jolut 20

2, and my 21.3" ebove joint 20

2, and m at joint 16

zs and m.). at Jjoint 25

Zg and 25 21.3" above Jjoint 25

r.( and u7 at joint 17

2g and mg at joint 26

zq and o5 21.3" above joint 26
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The mass matrix (ian 1b. uc.zlin. units) is shown in Figure 4.
B. Flexibility Matrix

The flexidbility matrix elements were determined by epply-
ing, in turn, a unit load in the Z direction at each mass = thru
3 and by taking advantage of uructu'rtl symzetry. Static couplirg
in the. X n.nd Y directions was found to be small, and in many
instances, was due to the, "softening" of the model which resulted
from removing all bin stif.fneues (except members 31,. 32, and 33).

The flexibility matrix (in in./lb. units) is shown in Pigure 5.

c. Normal Modes ' AT

Standard numerical techniques were used to find the eigen-

values and eigenvectors of the matrix eguation:

: [Fimiig1= (3]

_ The eigenvectors vere normalized according to the orthogonality

relation:

< [elmie)=[1]

vhere [cb] is the modal matrix. The modal matrix and the systea
naturdl freguencies are shown in Figure 6. It.should Le noted
that the twc lowest horiiontal natural frequencies ere quite close
to the building vertical natural frequency (18.. 53 Hz.); this. is
not coné;dered to be a problem since hor:.zontnl-.vertical coupling

is quite szall and, as will be seen stresses due to the horizoatal

acceleration spectrum are low.
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D. Damping
Damping due to bin boltirg was assumed negligible. In
accordance with the specification (1), 1% damping (corresponding

to velded construction at low stress levels) was used in selecting
appropriate acceleration spectra.

E. Structure lLoads

Although only the first two modes are required by the
specification to be considered in the force lnliyuis (since ti:eir
modal frequencies are belos 35 Hz.), some initial consideration
vas aiso given to the third mode to ascertain the order of its
effect.

. For the first three modes, modal masses, modal participa-

tion factors and base shears vere calculated from the equations

% iy f ‘F‘g))

(2 ”7;'_?«"”)2

RES
"
]

4 i e (LP((J')) crl
b G)
RPN e G T
d 2 2 z nathd
’ m (‘/‘.‘J)) e
€zl ’-. .

<
i

MJ*j*;b:J'
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M g effective mass in J°° mode

P" = participation factor of J* mode

V‘ = base shear in Jth node

Y‘.Q). n:rhnuud displacement of mass { in
J7. mode '

- '
3} = spectral accelerastion in g units for the
Jth viode (obtained from the specification)

Results of these calculations are listed in Table 2.
| Effective forces at f.he mass lumping locations vere énl-
culated from the equation
it
Fij » 28— - v

K

-

th

‘where F‘J = effective force in the J mode at mass i. The

results are listed in Table 3. It is clear that the third mode
contrituiion is nqligibla,' and, therefore, it was ignored in
the subsequent stress analysis.

RESULTS

Effective forces were used as inputs for a library structural

analysis program to determine forces and moments in each structural

nember uhgler each modal loading condition. Since the effective
forces were so low, the analysis was made only for the Maximum

Possible Earthquake Condition (0.15 g); it was assumed thaﬁ the

stresses produced by this lcading condition would clearly demonstrate

the adequacy of the design.
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Stresses vere calculated only for those mubqs cf each
section type where forces and morents indicated ;-ehtively
aigh values for that type. Stresses were calculated by com-
bining results of the first two modal loadings on a root‘ma
Square-basis. Axial, bending (ebout y and z local cocrdinate
axes), and tarsional stresses vere éalcuhted; beaa-type shear
stresses vere neglected u': small. Results for the most severely

loaded points in the structure are summarized in Table k.

‘ CORCLISIOI‘IS

The analysis clearly demonstrates that, under reelistic
but most conservative model assumptions, the equipment {s well
vithin specification requirenents. .

——
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z.

2.

z.

1

2

3

Block Normal ON ON

SUBJECT

Environmental Tests per paragraphs 7.0 and 15.2 of
Bechtel Specification No. 7749-E-30.

PROCEDURE

One of each typical module that had successfully passed
Quality Conformance Testing was sclected zat randc‘am and placed
in an environmental chamber (Figure 1). Each module was
elcctroniéally connected to its applicable test panel (Figure 2)
and the following initial conditions were noted:

6N81 Bistable #1 S/N029

Increasing trip 3.072 VDC.

6N82 Bistable #2 S/N014

Decreasing trip 2.783 VDC

6NB83 Output Module S/N056

Switch Position L3 L4
Trip Mo entary OFF OFF
Reset ON ON
Trip OFF OFF
Block  Block ~ OoN ON

Reset Momentary ~ ON ON

Trip Momentary OFF OFF
Block ON ON

Reset ON ON




6N84 Sam 1

Switch Position
Sam Relay Closed
Open )
Block 1 Block
Normal
Block 2 Block
Normal
LO
HI
LO

HI

6NB8S5 ATI Module S/N0O0I

A, Ll & L2 alternately {lashing.
B. Clock operation indicated by sequential "ON" & "OFF"
of units and tens lamps - ATI resets on count 65.

bN86 Analog Module S/NO14

Meter output 1.0 ma.

6N87 Sequencer Module S/N00!

A. Lamps 1 thru 5 on.Detent "Input Switch" from OFF-ON-
OF~.

Lamps ] thru 5 OFF.

Lamps 2 thru 5 illur ate & extinguish irn sequenc

ce.
iamps thru L5 reset (illuminate) after approximately
30 seconds.




3

“y

3.0

4.0

5.0

TESTING

Testing conunenced at 2:00 PM on Tuesday, 2/13/73
and terminated at 2:00 PM Tuesday, 2/20/73. The dry bulb
temperature was maintained at 130°F; The wet bulb..at 128°F.
This differential produces a relative humidity ofli’_/:._ (Data
sheets 1 thru 7). A daily funcﬁén test aiid/or observation of
each module was performed and results recorded. (Data
shects 8 thru 21). |
RESULTS

No faults occurred during these tests. The 6N81 bistable
trip point deviated a maximum of 7 n;v. The 6N82 bistable trip
point deviated a maximum of 3 mv. The analog amplifier
rmaintained 1.0 ma output throughout the test. All other modules
performed as required. Raw data taken durin'g this test will
remain on {ile along with this report at Consolidated Controls
Corporation.

CONCLUSION

The equipment has satisfactorily passeqd the rigid

environmental test requirements of this order.



FIGURE 1

Module Installed in Environmental Chamber at CCC (Tenny Engineering)
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FIGURE 2

Modules Electronically Connected to Test Panels.
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6.0 DATA SHEETS (1 THRU 21)
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SEISMIC VIBRATION QUALIFICA TION
. OF SAFETY FEATURES ACTUATION CABINET
PART NO. 9N16-1
DAVIS-BESSE NUCLEAR POWER STA TION
UNIT #1
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| CONCLUSION :

- SCOPE:

Contained herein are the test procedures and report of the
Seismic Qualification of the Safety Featntu. Actuation System for the

Davis -Besse Nuclear Power Station, Unit #1.

«

The equipment is capable of performing its design function
before, during and after a seismic event as demonstrated in the enclosed

test report.

-
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fcsrlng Laboratories Division

TEST REPORT No.

CHURCH STREET, BOHEMIA, LI, N.Y. 11716

AREA CODE 516 LT 9-€300

L4

DTBO3R73-0489

DAYTON T. BROWN, INC. JOB No.

407160-01-000

CUSTOMER

CONSOLIDATED CONTROLS CORPORATION

15 DURANT AVENUE
BETHEL, CONNECTICUT 06801

SUBJECT SEISMIC VIBRATION TEST PROGRAM CONDUCTED
ON ONE (1) SAFETY FEATURES ACTUATION
CABINET, PART NUMBER 9316-1, SERIAL
NUMBER ASSIGNED AS DTB 1

ATTENTION: Mr. B. Erdman

THIS REPORT CONTAINS: Three (3) Pages and Three (3)

Enclosures

-

PREPARED BY

J. F. Bracco g/}.' ;;f;"., z :::\-,'

PROJECT ENGINEER

W. W. Schaaf 4// ( 2

kCosimo Orlands
Dperations Fanager

.,éiifﬁkfzgﬁfé?ézeri}éZb e

Quality Assurance

» /“.4‘0
<
M- Gkl \a

DATE

6 April 1973

THE DATA CONTAINED IN THIS REPONT WAS OSTAINED 8Y TESTING
IN COMPLIANCE WITH THE APPLICAZLE TEST SPECIFICATION ASNOTZED

.
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CENERAL TEST INFORMATION

TR —— e — - —
-

ADUINISTRATIVE INTORMATION: At i v . | oy

. “ »
.
- - L4 » . . .
- .-

Custoner: Consolidated Controls Cotporaiiou

Test Iten Deicrigt!oh: OCne (1) Safoéy Features Actuation Cabinet

.
.
.

Part Murber(s): 9N16-1 ol Pl o8
Sorial Murber(s): Assigned as DTB 1 ' ‘
ﬁntegsz Received: 28 Mareh 1973 . f'

Date(s) Shipped: 9 April 1973 . | g o ——

Custoner Representative(s) Present During Portions of Test:

G. Garricy . . Consolidated Controls Corp.
M Patel -+ Bechtel Power Corp.

-

-~ Lo
The test item was operated during portions cf the test program.

Test item operation was the sole responsibility of Consolidated
Controls Corporation persomnel and all operational data was retained
by same. ,

The test item completed all pbascs\of testing. Anomalies noted

during the test program are detailed in the test results section of
Eaclosure 1.

Test Data portinent to this program will remain on file at Dayton T. Brcwm,
Inc. for ninety (90) days.

=-0489 Page 2 sl
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RETERFNCES:

(c) CGCovernment Contract Number N/A

Number KGZ317

TEST PROGRAM SUMMARY:

= * REPORT TEST ITEM
TEST . ENCLOGSURE  DESCRIPTION
/A Selsmic 1 One (1) Safety
./ Vibration Features Actuation
y Cabinet

. N

3
‘P
A i

~0489 Page 3

TR N — L —— - — — - -, o
.

@ . (a) Curtomer Purchase Order Number 13243
-, .

. () Dayten T. Brown, Inc. Job Nusber 407160-01-000

ol (d) Test Spccification Consolidated Controls Cotporation Document

WS SIS s msr iye g e cese s -

L

DATE DATE
STARTED  COMPLETED REMARKS

2 Apr. 73 2 Apr. 73 Anomalies
indicated a
detailed in
Enclosure 1
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TEST REQUIREMENTS e
‘ Seisnic Vibration Testing in accordance with reference (d).

TEST PROCEDURE : v

The test item, mounted to the appropriate test fixture, was subjected
to the following scquence of vibration testing in each of the three (3)
~orthogomal test axes:

Step 1 =~ A pretest visual inspection of the test item was performed.
Step 2 -~ The test item was subjected to a sinusoidal vibration

Tesonance survey from 1 to 30 Hz at a sweep rate of one
octave per minute. The applied vibration level was as

follovs:
TEST FREQUENCY (Hz) APPLIED VIBRATION LEVEL
R 1 to 30 .. 0,020 inches D.AZ

The resonant modes of the test item were determined by
visually and audibly monitoring the test item response
to the applied excitation.

Step 3 -~ The test ftem was subjected to one + 1.0g sine beat vibration
pulse at each of the resonant frequancies deterzined by the

::; *Tesonance survey. Each sine beat pulse consisted of 5 to 10
cycles of the rescnant frequency.
Step 4 <~ The test item was subjected to a + 2.75g sine beat pulse
at 6 Hz in the horizontal weak axes and a # 1.1lg sine beat pulse
at 6 lz in the vertical axis. The sine beat pulse consisted
of from 5 to 10 cycles of 6 Hz. gt
Step 5 =~ The test item was subjected to a post test visual inspection.
" TEST RESULTS .
A pretest visual inspection revealed the following:
R M (1) The cover for the indicator light bulb dcsiéha:ed as
DS29B was missing.
- (2) A wvire on lower right front of the test itez was crushed
by a shipping bolt. The wire vas repaired prior to starting
the test. : .
* The applied from 1 to 4 cycles was between 0.020" DA to 0.1" DA.
A. . .
-’

.  -0489 Encl. 1 Page 1
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-, JEST RESULTS: (Continued) .

All testing was conducted within the limits of the refercnced specifi-
cation with the exception of the following: .

The test item was subjected to approximately 5 to 6 consecutive sine
beats in the vertical axis, in lieu of the single beat specified, as
a result of a Dayton T. Brown, Inc. {nstrumentation malfunction.

Reference Page 3 of this enclosure for a tabulated summary of test conditions

Test item functional anomalies resulting from Seismic Vibration Testing
are detailed in the notes scction of this enclosure.

Photographic records of the applied sine beat pulses have been sent
to Consolidated Controls Corporation under separate cover.

A po.t»tcit visual 1nsyectin£ revealed no anomalies due to testing.

0
o Ad
: -
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SEQUENCF. AXIS

Lateral

2 Lateral

3 Lateral

4 Lateral

5 Jongitudinal
6 Longitudinal
7 Longitudinal
8 Vertical

S Vertical

SEISMIC VIBRATION TEST SUMMARY

CONDITION

Resonance
Survey

Sine Beat

Sine Beat

. Sine Beat

~ Resonznce

Survey
Sine Beat
Sine Beat

Resonance
Survey

Sine Beat .

APPLIED VIBRATION
LEVEL

0.0i” Inch D.A.

% 2. 6g Poak

+ 0.82g Peak
% 1, 6g Peak

0.020 Inch D.A.

¥ 2.83g Peak
0.020 Inch D.A.

+ 1.1g Peak .

- INPUT

FREQUENCY

1l to 30 Hz

6 Hz
16 Hz
16 Nz
1 2o 30 Hz

6!{:

1 to 30 Hz

. — - —
-

. 6 Hg

REMARKS

Resonance noted et 16 te
Response of 0.150™ DA at
top of tho test item

Test Acceptable - Note 2

Test bhelow specified 1lin

- Test acceptable

No resonance noted

Note 3

Test acceptable

" No resonance noted

Test acceptable: Instru

_tation malfunction noted
Refercnce test results £

details,



Note 1 =~ The test function control knob of the manual test panel
loosened from its mounting at 16 to 17 Hz. ~

()

Note 2 -~ At the completion of the initfal sine beat i{n the lateral
axis, a malfunction was reported in the digital voltmeter
. on the manual test panel of the test item by the cognizant
Consolidated Controls Corporation representative. A card-
board wedge was installed between the relay and the panel
cover to prevent shorting of the manual test panel.

Note 3 =~ The resultant sine beat pulse record was not cbtained due
Yo a Dayton T. Browm, Inc. instrumentation malfunction. 4
Under the direction of the cognizant Consolidated Controls
Corporation representative, the sine beat pulse was repsated.

~~ . . .

~0489 Euncl. 1 Page 4

“ = . . any .2 - -4 g cmees o e g - —_—— - —— —————



DavroN I idicowsy

TEST EQUIPMENT

» y »

., —
' TEST ACCELERATION - e A g
P ® ITEM MANUFACTURER MODEL S/N ACCURACY
o 3
Transfer
Accelerator Cenisco - c-28 50159 Instrument
v . . . Transfer -
Accelerator Dayton T. Browm i c 101 Instrument
' . | Transfer
Accelerator Dayton T. Brown =~ | 40-foot [102 Instrument :
Tachometer (Cenisco) | General Electrie NP95993 |[300 + 27 ind.
‘ . : 307-
Electronic Counter Hewlett Packard 5214L 00070 + 1 count
x | Timer - Dimco Cray 165 121 + 27 ind,
Strobotac General Radio 1531-A 4997 * 17 ind.
p T Q
Tachometer Metron 42P1C 35-18 +3 rpa ind med
) Tach Cear llead (40') +15rptn ind higH
b Low Frequency : Hori- Transfer
x | Vibratiom gxeiter Dayton T. Brown zontal Instruzent
Low Frequency o Verti- ‘ Transfer
X | Vibraticn Exciter Dayton T. Brown cal - SRotTamtie
/
* X Indicates equipment used
£ Test equipment utilized for the program reported herein was within its assigned interval 'of calibration.- .
o | Dcuils_ are on file at Dayton T. Brown, Inc, and wiil be made avoilzble upon request.

- ~0489 Encl. 1 Page 5
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"' TEST EQUIPMENT - W ‘

« ® -
. o "

TEST HYDRAULIC VIBRATION g Py ‘
3 . ITEM MANUFACTURER MODEL | s/N ACCURACY J
Transportation Shock Transfer
" Machine L.A.B, Corporation 3000 3180-20 | Instrument
Low Frequency Horizon- . Transfer .
Vibration Exciter Dayton T. Brwon . SR . Instrument .
Low Frequency _ . | Transfer
Vibration Exciter Dayton T. Brown Vertical Instrument
Transfer
-{ Slosh Vibracor Dayton T. Brown 2N844 S3CL rI})s:rumcn:
r - o
‘ o : . . Transfer
Inclination Machine Dayton T. Brown : Instrument
3 , ’I‘?'ﬁ,nsfer
Hydraulic Vibrater M. B. Electronics J1pX |R637 Instruzment
Oscillator - Hewlett Packard 202¢ 1897 427 freq.
k4 . ’
¥ Oscillator Hewlett Packard 20042 [24-17 - | 427 ireq.
x| Sweep Oscillator Spectral Dynauics 104A-5 187 Mfg.
x| Amp. Servo-Monitor Spectral Dynamics 105 A 140 Mfg. .
Transfer
x | vce/vea Cenerator Wavetck 136 132634 Instruzent
N . Transfer
x | Phase Lock Trigger Wavetek » 115 059813 | Instrument
%
* X Indicates equipment used. ’
i - Test equipment utilized for the program reported herein was within its assigned interval of calibration..
3-8 Details are on file at Dayton T. Brewn, Inc. and will be made availzble upon request.

' . -0489 Encl. 1 Page 6
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TEST EQUIPMENT

Davron 1 llinowyw

TEST  Shock . .

. ITEM MANUFACTURER MODEL S/N ACCURACY
Pneumatic Shock Avco SM-110-3 {1036 Transfar
Machine Instrument
Vertical Drop Dayton T. Brown 2R 101 Transfer e
Shock Machine : ’ Instrument -
Horizontal Dayton T. Brown K 102 . | Transfer
Shock Machine . - 5 Instrument
Véertical Drop ‘Dayton T. Brown 50 103 Transfer
Shock Machine . L . : Instruzent
Vertical Drop Monterey 3636 22 Transfer
Shock Machine Instrument

[ Transfer
Impact Shock Machine | Dayton T. Brown Pendulum [IM Instrument
j Transfer
Shock Machine New England D1-4 21168 Instrument
Trawler '

x | Oscillescope Tektronix RM 564 003043 + 3% ind.

Oscilloscope Tektronix R 564B B020140 | + 3Z ind.
. : . 422~ ‘:‘.ransfer

X | Camera Hewlett Packard 196A 03657 Instrument
x | Filter Krohn-Hite 3202-R 275 #5% Freq.

* X Indicates equipment used.

Test cquipment utilized for the program reperted hersin was within its assignad interval of calibration, .
Details are on fiie at Dayton T. Browin, lnc. and will be made availcble upon request, g

.
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TEST EQUIPMENT

MODEL

. iTEM " MANUFACTURER S/N ACCURACY
: 11MGV '
x| Charge Amplifier Unholtz Dickie. SLF1 EO 44 +52 1ind,
Charge Amplifier Unholtz Dickie - 452 ind.
Bt |
Charge Amplifier Unholtz Dickie #52 ind. ‘l
Charge Amplifier Unholtz Dickie \ G *5% ind. :
- : s ""'-:"".“'"'F' ". -
Charge Amplifier Unholtz Dickie . 452 ind.
Charge Amplifier Unholtz Dickie . +5Z ind.
Charge Amplifier Transfer
Power Supply Unholtz Dickie Instrument

Dynanic Analyzer

Spectrzl Dysmics

+.25db fso
F.25db de

Electronic Counter + 1 comt
Filter ' - #5% freq.

Log Converter

F. L. Moseley

+.5db ind.
<0cps~-10c

Magnetic Tape Recorder

+3 db response

Tizer Dimco Gray £ |+ 1 second
TRMS Voltmeter ‘|zallantine +4% 4nd.

* X Indicates equipment usad.

Test equipment utilized f~r the program reported herein was within its 2ssigned nterval of calibration.

Detaiis are on file at Dayton T. Brown, Inc. and will be made avaiiable upon reg
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TEST PROCEDURE
' FOR .

; SEISMIC TESTING

OF .
ONE (1) SAFETY FEATURES ACTUATION CABINET .
FOR

CONSOLIDATED CONTROLS CORPORATION
BETHEL, CONNECTICUT

PART NUMBER 9N16-1

Toledo Edison Company
Davis-Berse

The 9N16-]1 cabinet will be fixtured so as to simvlate normal service and
mounting will be secured to the foundation of the faismic Testing Machine.
The support mounting shall be simular to the actual support mo.nting of
the system.

The test specimen will then undergo the following test procedure:

A. Resonance Survey:

The test specimen will be subjected to a resonance survey in the
frequency range of 1 to 30 Hz. The foundation amplitude for this
test will be 0.02 inches peak to peak and will be applied to each
principal axis independently. The test speciman will be visually
and audibly observed for resonances in the frequency range of 1
to 30 Hz.

All resonant freéuencies will be noted ahd recorded.

tev fe Pudse . amg Wy

- - - - —— . —— —

o |- e, 347 Test Procedure for Seismic
Testing of One Safety Features
Actuation Cabinet
CONSOLIDATED CONTROLS CORP
CETNZEL CONNECTICUT, L.""'Q;
. CR. cs SHIET
CN. 1 6 5
220 -
furm REVISION DATT fure REVISION OATE Inpys . KGZ317
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Q.

Seismic Endurance Test

. Upon completion of the rescnance survey, the test specimen will
. be subjected to one of the following endurance procedures.

1. ° If a resonant frequency is found as a result of the survey
test defined in A, the specimen will be subjected to the
following test. »

CeAYS ;
PA cc:LzzA"n o

ia. Hor_izontal
| 2,036

QEScL;AH'\'
ST'.bv ety

. Sine beat - cycles per beat (approximately 5 to 10) and
. pause after each beat to bring the system to rest.

."" Number of beats - one.
'_'.l'e'st Criteria - go - no go test as defined in CCC ﬁrocedure.
16. 'Vertical - Same as la.

2. If no resonant frequency is found as a result of the survey
test, the specimen will be subjected to the following test.

2a. Horizontal

Sine beat - cycles per beat (approximately 5 to 10) and
-pause after each beat to bring the system to rest.

. Number of beats - one.

Test criteria - go - no go test as defined by CCC procedure.

Test Procedure for Seismic
Testing of One Safety Feature
Actuation Cabinet

CO:1ZOLICATED CCHTROLS Con2
rervEy CONNIATICUT, q:.g

-
e

cit. 2 ¢F

.TR

Al ]

RIViIni0N CATY ATF RIVISIOn [ o212 137 | KG7Z317
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1.

-

2b. Vertical - Same as 2a except the peak acceleration shall
be 2.3 g's.

e

Upon completion of the test, Action Environmental Corporation
shall provide a certificate or report stating the results of the
test.

SEISMIC TEST OF CCC PART NUMBER 9N16-1°

Seismic Analysis (Engineering Report #785) was submitted for
approval on 12/18/72 and approved by Bechtel on 1/16/73.

The seismic test requirement was an option to the contract and
a clear defination of the exact test to be performed was not
established prior to this time.

A review of the analysis report will show that there is little or
no possibility of any damage to the structure during.this test

_since the natural resonant frequency of the structure is well beyond

the values which will be encountered during the seismic test.

This reasoning leads us to the purpose for conducting a seismic

test, and that is to evaluate the application of the various components
within the 9N16-1 cabinet, when operating at rated voltage in a
seismic environment.

CCC intends to perform the seismic test at Action Testing
Corporation, 533 Main Street, Acton, Mass. (Details of the
seismic test to be performed are contained in the attachment).
CCC will energize the complete 9N16-1 cabinet and conduct an
electrical test of all system modules to prove they are functioning
properly prior to the seismic test. :

ELECTRICAL SYSTEM CRITERIA
Input signals to be set as follows: |
Reactor Coolant Pressure 1900 PSIG

Contalnmeﬂt Pressure . 14.4 PSIA

Test Procedure for Seismic

Actuation Cabinet

Testing of One Safety Features

—

HWSOLIDATED COMNTROLS CORPR

peTHIL COANICTICUT, U5
. s SHEET
H. 30 5 Xy
APP .
fLrR REVISION DATE |7 REVICION OATE [3pvz KGZ317 3
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Contaiument Radiation : 10! MR /hr.
Trip Settings:
Reactor Coolant Pressure ‘ g . 1600 PSIG
Reactor Coolant Prcuure- _ ~00 PS.IG '
Reactor Cootant Block X | © 1800 PSIG
Reactor Coolant Block T o 600 PSIG
Channel Failure PURE 2400 BSIG
Containment Pressure e ;8. 4 PSIA
Containment Pressure i | 38.4 PSIA
Channel Failure | ' 10 PSIA
BWST Level’ : S, 3 FEET

’ CWQI Failure : . : 39 FEET
Contaluinent Rodlatlon . 25 MR/H
Channel Failure ST e 5x10-1 MR/H

BWST Level 30 FEET

. - -

All bistables will be in the untripped condition except the con‘?.klmﬁent
radiation channel failure which will be in the tripped condition.

All output modules will be untripped and the survelllance indicators
will be illuminated.’ .

The power for the surveillance indicators will be derived from a
high impedance source such that if any one output is tripped, the
entire light pattern will be de-energized.

Test Procedure for Seismic
Testing of One Safety Tecature
Actuation Cabinet

COMSOLIDATED CONTROLS CORP.

gETHIL CONRICTICUT, U]
. e SMCET
o 1075
AP
pr= REVISION DATE |LTH REVISION DATE [opve KGZ317
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P et

4.

5.

The test criteria during the
Cabinet does not trip (all lights

lamp that fails will not effect the system).

Immediately a
shall be actuat

seismic testing will be that the SFAS
will remain ON) (i.e. Any single

fter the seismic test all bistables and output module
ed to assu fie that they are in working order.

Test Procedure for Seismic
Testing of One Safety Featur
Actuation Cabinet
COi!SOLIDATED CONTROLS CO3
SXTrEL CONUSCTICUT, U
. o SHIET
CH. SOF 3 o
AP
REVYIZION DATE |LTD REYIZIOM DATE (nare KGZ317




CONSOCLIDATED CUNIRULD Lumr.
LABORATORY REPORT  reer ro
PART NO. aN16-1 SHEET NO. 1 oLd

OBJECT OF TEST DATE 4-2-13

ey Seismic Test O8S'R
Davtogn i B rown APP'D

Energized Equipmert

1) Checked all bistable trip functions with test
pushbuttons on each module.

2) Information processed to output modules and
checked by 1/5 indicators.

E) Set bistable trip levels as defined in procedure
KGZ317.

%+ Wire ‘s broken when mounting the cabinet on the table - repaired
right cabinret outside bolt. Front laterial test sine beat.

The digital voltmeter which is used for calibration of the
4-20 ma input signals lost power during this test and a
snapping audible sound emitted from the manual test panel.
Inspection of this ARCA after test showed that the component
mournting board located directly beliind the digital voltmeter,
had come in contact with the relay mounted on the board.
This caused a shorting of some contacts on the board and loss
of power to the meter. For an immediate fix, I placed a
small piece of cardboard between the relay and terminals and
used tape to hold it in place.

These components are not part of any information channel
function and the test was allowed to continue.

Completed the first plane testing, no further problems.

5.59's @ .6 Hz Longitudinal
3.29's @ 17 Hz Lateral

- Alignment check of all bistables and trip indicators after
test - O.K.

This unit has been subjected to shipping via truck from Bethel,
Connecticut to Acton, Mass., Acton.Mass, to Bohemia, N, )
and not one lamp or indicator was failed

2 unn
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LABCRATORY Rr.FORT

PARY NO. ON16-1
OBJECT OF TEST

Complete 2nd plane - no failures - Bistable check O. K.

Start vertical plane - complete test
2.29's a 6 Hz

Lost feedback control on the test stand - have to
repeat the vertical test approximately four (4) times.

Complete . No failures

G. Garrity
4-2-73
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- pavToN 1. BROVWN e

CHURCH STRECT+ BONEMIA, LONG ISLAND, NEW YORK 11716

6 April 1973 ARCA COOE 516 $89-€300
. : : TIM No.: 96
Job No.: &07160-01-000

Vil e -

.

.
e -

Consolidated Control Corp. ' A oI e
15 Durant Avenue :
Bethel, Conmnecticut 06801

Attention: Mr. G. Garrity
‘Subject: a) Purchase Order Number 13243-1
: b) Dayton T. Brown, Inc., Job Number 407160-01-000

' Enclosures: Original Photographic Records of Sine Beat Pulses

Enclosed are the original photographs taken during the sine beat
test of the Safety Features Actuation Cabinet B/M 9HI16-1l.

Test results are detailed in Dayton T. Brown, Imc., Engineering
Report Nunb.ct DTEO3R73-0489. '

O

1f we can be of any further assistance, please do not hesitate to
contact us.

Very truly yours,

DAYTOM T. BROWN, INC.

WWS/sw
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Hor. Lateral Axis
2800 psi

136 Max. Amp Pot Max, -

.50n 115

6 cps on 136

Cal. 1.80" = 5g -
Action 1,95" = 5,14g
8 cycles :
100 mv/g

i
|

Lateral Axis

2800 psi

1.6 x 10 cps on 136
1.6 on 115 °

Amp. pot - Max,

Cal, - 1,07 = 1,5g
Action - 1,17" 5 1,64g
8 cycles

100 mv/g

Hor. Bare Fixture

2800 psi = S/N.7160-01
Both Amp Pots - Max.
1,80" = 5g

1.95" = 5,]g

8 cycles

100 mv/g
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JLatcral Axis

2800 psi

1.6 x 10 cps on 136
1,6 on 115

Amp. pot Max

Cal. 2.16 = 3g
Action 2,30" = 3.2g
§ cycles .
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#5.
Longitudinal Axis
2800 psi’
Both Amp Pots - Max.
6 on 136
6 on 115
Cal. - 1.80" = 5g
Action 2.05" = 5.65g
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Sine Beat

6 cps Vertical Axis
LTI = 2g pk/ok
.78" = 2.2g pk/pk

S/N. 407160-01

Control Console
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Testiag lubmratorins

DayroN TN IEBRrROWN INC.

iLor)

I AFRIL 1)

WOMEER: Wle-L
AXLS

143) OATE:
PuoTO:

108 CAMINET « PART
TYPICAL VISRATION SET UP LATERAL

FULE ¥O.1

ENCLOSURE: )

TESTED FOR AND PR: COWSOLIDATED CONTROLS COWF.
ITEM: SAFETY FEATURES A/ TUAT

JOB NO.: AOT160-01-000

DTS INT I-0ASY
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: TEST PROCEDURE
| FOR
SEISMIC TESTING
‘o

ONE (1) SAFETY FEATURES ACT_UATION CABINET

VENGOR'S QA D 1AM MY IIN
fox 1 {w e ey
2 T Apwovni wilh mwucen, rlegind for

'CONSOLIDATED CONTROLS CORPOR ATIQ,, o0 (= *&* @ %n

3 O Mot anseevad. Ses rvrmews wacied ae
Pasecrwon, som™ et " goaruval s

BETHEL, COCNNECTICUT 3 qawe o 83 531

Appeoret 0w JA Prag e sem set relieva
e iar (se % bol tamys on e whh tawewe @

.~ PART NUMBER SN16-1 v aes
: / L:\.‘“}"lfs Becs "th‘
.. L [ PO Y

.-

-~

V'Th->9Nl.6-l cablnet will be fixtured so as to simuiate normal service and '
-~ mounting will be sccured to the foundation of the Selamic Testing Machine.
.- The support moanting shall be simular to the actual support mounting of

‘the syste:n.. 4 - - ot . i

. “The test spoclme'n will then undergo the foliswing test procedury;

- *

A.  Resonance Survey: NN “a

The test specimen will be subjected to & resondance survey In the .

- frequency range of ] to 30 Hz. ‘i1ne foundstion emplitude {or this
test will be 0. 02 incher peak to peak and will be applled to each
principal axis lodependently. The test speciman will be visvally
and audibly observed for resonances in the frequency range o:

5. to30Hs. - :
:', 4 Al.l‘ resonunt frequancies will be noted end recorded. - - 3 > |
. el - . YrRY -‘. Lol ‘n, ’ .l 17‘(Q~E-3OQ—28-2
- - . -3 g - -;’.J..J--o Sl n.‘:. T
TT i : . Test Procedure for Selsmic
' Testing of One Saiety Fcatures
Actuation Cabinet
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Seismic Endurance Test

Upon completion of the resonance survey, the test specimen will
be subjected to one of the following endurance procedures.

1. If a resonant frequency is found as a result of the survey
test defined in A, the specimen will be subjected (o the

following test.
o \ P -A K
i Accelemation

zaa‘:"

la. Horizontal

PLsowant —‘"'-N

{(‘cbvevuq

Sine beat - cycles per beat (appreximately 5 to 10) and
pause after each beat to bring the system to rest.

Number of beats - one.
Test Criteria - go - no go test as deflned In CCC procedure.
Ib. Veértical - Same as la.

2. If no resonant frequency ls found as a result of the survey
test, the specimen will be subjected to the following test.

-— ,
/ / & PCAIC

;‘, Acciltr’.éi.ch

{
y S.s 5'5

Slne beat - cycles per beat (approximately 5 to 10) and
pause after each beat to bring the system to rest.

2a. Horizontal

CLOHZ

Number of beats - one.

Test criteria - go - no go test as defined by CCC procedure.

Test Procedure for Seismic
Testing of One Safety Featuras
Actuation Cabinet

COHSOLICATED CONTROLS CORP
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Zb. Vertical - Same as 2a except the peak acceleration shall
' be 2,3 g's.

Upon completion of the test, Action Eavirormental Corporation
shall provide a certificate or report stating the results of the
t-i‘.‘o '

SEISMIC TEST OF CCC PART NUMBER 9NI6-1

Selsmic Analysis (Engineering Report #785) was submitted for
spproval on 12/18/72 and approved by Bechtel on 1/16/73.

The-sttentiv rst ¥équlrement was an option to the contract and
a clear definaiion of the exact test to he performed was not
established prior to this time. .

A review of the analysis report will show that there Is little or
no passibility of any damage to the structure during this test
since the natural resonant {requency of the structure is well beyond
the values which will be encountered during the seismic test.
This reasoning leads us tw the purpose for conducting a selsmic

- tewt, anc thatl is tu evaluate the application of the various components
within the IN16-1 cablnet, when operating at rated voltage in a
seismiec environmen:,

CCC intends t perform the seismic test at Action Testing
Corporation, 533 Main Street, Acton, Mass. (Details of the _,
selsmic test to be performed are contalued in the attachment),
CCC will energize the complete INI 6.1 cabinet and conduct an
electrical test of all system modules to prove they are functioning “«
properly prior to the seismlc test.

ELECTRICAL SVST:’;‘.M CRITERIA
Input slgnale to be set as follows:
Reactor Coolant Pressure 1900 PSIC

Corniainment Pressure _ 14.4 PSIA

Test Procedure for Seismic
Testing of One Safety Featur
Actuation Cabinet
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°3

BWST Level

Containment Radiation

Trip Settings:

Reactor Coolant Pressure

Reactor Coolant Pressure

Reactor Coolant Block
Reactor Coolant Block

Channel Failare

Containment Pressure

Contalnment Pressure
Channel Fallure
BWST Level

Channel Failure
Containment Radi#tlon

Channel Fallure

30 FEET

10-! MR/hr.

1600 PSIG

400 PSIG

1800 PSIG

- 600 PSIG

2400 PSICG
18.4 PSIA
38.4 PSIA

10 PSIA

-3 FEET

39 FEET

25 MR/H

5 x10-! MR/H

All bistables will be la the untripped conditlon except the contﬁ.lnn":ent
radlation channel failure which will be in the tripped condition.

All output modules will be untripped and the survelllance indicators

will be illuminated.

The power f{or the survelllance indlcators will be derived from a
high impedance source such that lf any one output is tripped, the
entire light pattern will be de-energized. :

Test Procedure for Seismic
Testing of One Safety Features
Actuation Cabinet

CONSOLICATED CONTROLS COR2
eITRIL

COERRETICUT, WA,

CR.

CA,

SHELT
4 OF 5

222

E.T.!

nEVIZION DATEZ w.r?{

REIVISION

KGZ317




I 4, The test criteria during the seismic testing wil.l be that the SFAS
Cabinet does not trip (all lights will remaln ON) {l.e. Any single
lamp that fails will not effect the system),
$. Immediately after the seismic test all bistables and output module
shall be actuated to assu Ae that they are in workiag order.
b
|
Test Proccdure for Seismic
Testing of One Safety Features
Actuation Cabinet
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