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1.0 Scope,

,~
This report details the qualification and acceoptance

testing performed on the CCC Part Number 9N16 Safety

Featuras Actuation System for the Davis Besse Unit 1,.
.

Nuclear Fower Station. Testing was performed on both

the system and module level.

2.0 Applicable Documents

KYM 315/1 Rev D' Quality Conformance Test Procedure
Bistable #1, CCC P/N 6N81 .

KYM 315/2 Rev B Quality Conformance Test Procedure
for Bistable #2, CCC P/N 6N82

KYM 315/3 Rev B Quality Conformance Test Pro ~cedure
for Output Module,CCC P/N 6N83

KYM 315/4 Rev A Quali'ty Conformance Test Procedure
for Sam Logic Module, CCC P/N 6N84

'

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 6H86

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

KYM 315/8 Acceptance Test: Unregulated Power-

| Supply P/N KDE 1907

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

" KYM 315/10 Rev B Quality Conformance 9N16

ER 785 Seismic Analysis

* ER 803 Environmental Test Modules

ER 832 Seismic Vibration Qualification

KGZ 317 Seismic Test Procedure

-s

v
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3.0 Test. Programs Performed
,

*

t ',
'

3.1 Module Acceptance and Qualification Tests,

| 3.2 System Acceptance and Qualification Tests

j 3.2.1 Visual Exanination -

: 3.2.2 Dielectric Strength-
.

3.2.3 Insulation Resistance

3.2.4 Functional Test

3.2.5 Noise Rejection Test

3.2.6 Full Load Burn-In Test
'

*

3.2.7 Power Test

3.2.8 Seismic Analysis and Vibration
.

4.0 Test Program Discussion

4.1 Module Acceptance and Qualification Testing.

Each type of module for the 9N16 SFAS
.

was subjected to a series of Acceptance Tests.

These tests included dielectric strengd1between

Input, Output Pins and the Chassis, insulation

resistance between Input, Output Pins and Chassis,;

I

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

t'o 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

0was verified at an environment of 130 at a relative

)

.
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humidity of 94% for seven days (168 hours) and

I the module performance verified by conducting

i the Module-Acceptance Test Procedure and recording
i

the associated Data each 24 hours.
'l

;

4.2 System Acceptance and Qualification Testing

The complete 9N16 Safety Features Actuation

System was subjected to the following tests:

4.2.1 The equipment was visually exerined
.

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 _0utput Connector, located at the base and

back of each SFAS Cabinet, was tested to

Chassis, for a~ dielectric strength of 500

: VAC 60 H . 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 Connector and each

104 Pin Input-Output Connector was tested

to Chassis for insulation resistance (IR)
.-.

at 500 VDC. Each circuit was checked for

x
.

_3_. .
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.

a minimum IR of 10 megohms.

O
s 4.2.4 The' equipment was connected to the test

e
.

set-up as per CCC Drawing KWJ1316/10.

- The complete system was then aligned and

functionally tested to CCC Test Procedure'

KYM1315/10 Paragraph 3.4 and 3.5.,

s

4.2.5 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 YO8-354-15,

attached, actual cabinet positioning is

shown in Figure 1 of this report.

'

-

,

This apparatus serves to inject.electromag-

netic noise tran'aients into the cabling'

between SFAS cabinets and to remotely

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=Lhf)
,

. .

?

. t_

.
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is present .on the insertion cable which
.

x 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-i

strumentation and control. equipment in the-

Naval Reactors Program.

.

The procedure is to connect the equipment,

' lay the noise insertion wires in with the

j system inter-connecting and input / output

cables and then introduce the noise by alter-

nately closing and breaking the noise circuit

via switches S1 and S 2. The system perform->

,

ance is monitored to verify.that the noise

has no effectuon the system. function.

,- Noise transients were. generated in close

proximity to all interconnecting wiring

including essential and non-essential wiring.
3

'The equipment was energized with input and

output parameters. set to normal values.
.

The generated noise was monitored using-an

oscilloscope at the locations shown in

Figure 1. Voltage' spikes of greater than-
.

1500-1700 volts peak were observed at the

s

-5-
.

. . .
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input and output ends of the noise
s

injection cable. No equipment actuation7,
\'

or response was observed or recorded.

4.2.6 The equipment was connected to the Test.,
.

~

Set-Up and operated at ful1 load for

1100 hours. This constituted the Full

Load Burn-In Test.

4.2.7 A Power Test was made of each of the

i SFAS channels to measure and record the -

.

inrush curr6nt. This information was

submitted to Bechtel in a letter dated

,
20 March 1974. SFAS Channel 1 8.75 Amps3

i

AC, SFAS Channel 2, 3, 4 6.75 Amps AC.
3,

4.2.8 The 9N16 SFAS Equipment was subjected to

a detailed seismic analysis. This analysis

is detailed in CCC Engineering Report 785.

In addition the 9N16-1 Cabinet was sub-

jected to a Seismic Vibration Qualification

Test. Details of this test and the results

are contained in CCC Engineering Report 832.

5.0 Conclusion

l' The equipment met all the Performance and other Qualification

requirements of the Bechtel Design Specification 7749-E-30

and CCC Developed Performance Specifications. Performance

was verified by Test Programs and Documented Test Results.

.
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j QUAL'ITY CONFORMANCE TEST PROCEDURE
.,

e:
p ** !-
\ Ayp <

<
,

'N
c

TEST DOCUMENTATIONe<
M .

. *:n
p

TOR
! W .

BISTABLE #1, CCC PART NUMBER 6N81_

!.' . ,1. TEST EQUIPMENT
-,

.

| - 1.1~ High Pot Teater, Model 805-2 Betar,Electr'ie Co.
.

. . ;
.

.

.
; 1.2.

Megohn Tester, Model L6B, Industrial Ins,trument, Inc.
i 1.3

Voltmeter, Digital, Model DVX-315, Data Tech or equivalent.( : . .
! '

l.4 Oscilloscope, Tektronix Model 564 or equivalent,
-

i

1.5 Scope Probe
-

,~
,

! '[. 1.6
*s

. >

.

Megacycle Pulse Generator, Electro-Pulse Model 3450D. !
'

*
-

2. DRAWINGS
.

,.',

, (:, , ,< . . . . .
'

2.1 As sim'u17 6'NBL
.

'', ,

h.2
- '

's. .

Te.t S.t-up Ew31316/1 .}
-

;
. ,

'

| .

.t-..

- 3. TESTS TO BE PERFORMED
ygwooa 3 QA PeQGRAM A8Yl8W

.

*

t '#, * > -a. ' - '

.g
''a o w . - . ,'* 4 w ' *

,

*3.1 Visual Examination . lan.rme . e.e===*t ehse 20 4 ye
,

-

i
' aa .. 4.s.. - -*.*-

, io .m
-

!
3; - j 3.2 Dielectric Strength , ' ' " , ,*''",'.|"3,''"**~ '

, . .*^

, 33 Insulation Resistance ,,, i . 24 c . ..

ju'=i''~J. 317/7s
e '*"a= * - - '"'

>.
3 34 Operating Testa.,

nom -

.
- - ,, -om a ., . .-, ,

. . % , . . o,~
! ,.a. a e. . .

F. .
.

7749 ~E- 30 Q -C-5
-

| . G RE\. 0,N C/v W5(, %g /.y. 4g]'[' % gg c .
t r./1'ff Quality ConfDemance Test

'

ch' Nt
A 12., A 0CQ W i -

4" .jph,4,9 2/7/O
Procedure Bistable #1, CCCc.

Riv% iP , 4.9. t"7, g P/N 6N81
4. 0 72 D ,'j' (Ng,Ma

CONSOLIDATED CONTROLS CORP.

1.
.

* 4. 4. e i
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s Ngt?
c w. 1 ovrI2I

LTnj msvisioN DATE LTR REvlsiCN
APP

, --
DATE|carg UU N

co31,
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4. TESTING
:.

!.

' Note: When " Check (V)" appears in the procedure, check off the-
;g appropriate block of the Test Documentation sheet.
.

"
2 4.1 Visual Examination '
>'

|' W
..

-

The equiprnent shall be visually examined for the following |. . , .

} .c J. }in accordance with the applicable assembly drawings.,.

.v. .,'' 4.1.1 ' Workmanship, assembly and fit,*
,

i'I '
IN' 4.1.2 Materials, parts and finishes.

-
, , ,

..
.,

[ 4.1.3 Treatment for prevention of corrosion..

4'1.4 hkarkings .,
" ' '

-
.

,

'

~97
,

4.' t .~ 5 Check (/). - *
-

.

_

| 4. 2 Dielectric Strength
,

'
4.2.1 Form a single Isolated circuit by connecting all ''

; pins on the mddul'e, conn'ector together.
'

|
.. .

! t
4.2 2 Apply a potential of 500 VAC, 60 Hz, between the.

isolated circuit and the module instrument frame, j' for a period of one (1) minute. There shall be no >..

. arcing or breakdown. .'

*
,,

4.2.3 Check (d.
,

,

4.3 Insulation Resistance
g.

. -

g. .
,

4.3.1 Form a single isolatep circuit by connecting cli .j;
,

pins on the modhid conA5ctor together.,

.

4.3.2 A pply a test potential of 500 VDC between the
isolated bus and the module frame for a period I

, ,

of one minute.
,

*
,

I*

Cuality Conformance T,est '

Procedure Blatablo #1, CCC
P/N 6N81

CotJSOLIDATED CotJT3CLS CORP. !
' BETHEt, CO N NECTICUT. U.1 A. t,

D R.

|SHEET
| g c H. 2 OF
l

APR I

KYM315/1 |LTR P EVISIO N DATE LTR REVISION DATE DATE
"

oo*3L. .-.. .- -----=.- :--.a. - .s..
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-

. . q- ' . . . . . .

[ ' Record the valuo for insulation resistance, ambient'''

; temperature and relative humidity at the time of
~ /~ te st.

O l
'

$ The insulation resistance measurements shall be '

M corrected to a 77* F value. Corrections shall bef made on the basis of insulation resistance doubling
M .

,
for every 27* F. decrease in temperature..

.

4.3.3 The minimum insulation resistance reading for the I

,

above test shall be 10 megohms at 77* F.
. i,

i 4.3.4 Check (/).
'

l.

i.

4.4 Operating Tests.

.

- 4.4.1 Connect the 6N81 module as shown on KWJ1316/1.
.

4.4.2 Set the test panel switch as follows:
*

.

OffPWR --

FUNCTION Increasing
,

i BLOCK Normal '

'

l LOGIC 1 THRU 6 Eo,

* '

:1. s. .

'y AT1-P Lo
'

,

. AT1-A Hi

~

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

4.4.4 Set the test panel PWR switch to ON. .

* *
4.4.5 Connect the voltmeter between test panel BP4 (Hi),

and BPS (Lo). Adjust the signal input to obtain 0.0V
DC on 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-

#- Procedur5, Bistable #1
CCC P/N 6NS1

t

CONSOLIDATED CONTROLS CORP.
BETHEL C O N NECTICUT. U.1A.

,

|
0"* S HEET
C H. 3 0F.

see '

KYM315/1LTR mEvis40N DATE LTe AEVl810N DATE gayz

Co31 ._.
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4.4.7 4.4.7 Observe that module TRIP lamp is OFF. If not,~
5 -

.

'

.- depress and release module EESET switch. Ther,

TRIP lamp should extinguish and remain OFF..'

(. Check (/). .

'

.

. ., , .

3 ', 4.4.8 Depress and releas'e the module TRIP lamp. The TRIP>' -
4

M lamp shan inuminate and extinguish. Check (V).
-

~ 4.4.9 Cornect the voltmeter between module BIAS and COM
.

-

Jacks. Adjust module R4 fully CW, the voltmeter shall., ,

indicate an increasing negative reading from 0 * .050V'

~.
_ DC fully CCW to .460 * .050V DC fully CW. Check ( v).

,

4.4.10
.

.

Adjust module pot R4 kfully CCW. -

[

4.4.11 - Connect the voltmeter between module TRIP and COM
-

.
<

.
- Jacks. Adjust TRIP pot fully CW, the voltmeter shall

indicate an increasing negative reading from 0 * .050V - --
-

'

DC fully CCW to-6. 2 * .3 VDC funy CW. Check. (v)~
,

. , 4.4.12 Adjust modula ' pot R3 iuny CW. The voltmeter shall .
. indicate a decreasing negativo reading from -6. 2 *

'

.3V DC fully CCW to -4.1 * .3V DC fully CW. Check ( /).
.

,
~ 4. 4.'13 Adjust the fonowing modHfo pots as indicated:

.
.

e

*
~

TRIP SET - 0. 0 -,

R3
.

fully CCW ,
- R4 funy CW

,

4.4.14 Connect a jumper between module jacks TRIP ac-COM. .

'

'

, Connect the voltmeter to test panel binding posts B.P4 ~

, (Hi) and BP5 (Lo). Adjust the signal input to obtain~
-

0. 250 * . 010V DC. . .

.

~

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

4.4.16 Depress and hold the medule RESET switch. Decrease.

. the signal input until the TRIP lamp of.inguishes,'

. then release the RESET switch.
.

~

l,

, Quality Confortnance Teat
Procedure, Bistable il -. . .

b CCC P/N 6NSI
-

.

CONSCLICATED CONTict.S CORP. !

EITit?t. CC::M*0TICUT.U.1A. |
03-,

snz :7
i C ts. 4 oF,

no
j Ta| Rtviolo's OAT 2 <.TR nzvistor i o Att h 37,,, KYM315/1

| .._ .? 33.___ . _ _ _ . _ _ _ _ .._ _ _ - - . - - -
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4[4.17 Slowly increase the Signal input until the TRIP lamp_

illuminates. The voltmeter shall indicate 0.250 *
{,.. .010V DC Check T 7). f ;.,

O Note: If the above condition is not n'et set! R4 fully f
*

- $ 'CW, reset per para. 4.4.16, then repeat para.4.4.14
y thru 4. 4.17.

. .

-p . - _

.

' W 4.4.18 Remove the jumper from module TRIP and COM
- jacks and set the TRIP SET pot to 10.0.

. . ,

.,j 4.4.19 Increase the signalinput to 5. 250 * . 010V DC.
- . , .

. Depress and release the module RESET switch.
,

:.
-

~
Adjust the module R3 pot until the module TRIP lamp4.4.20

'

, , illuminates. Reset per para. 4.4.16
'

-

4.4.21 Slowly increase the signal input until the TRIP lamp
~ ~

,. .

illuminates. The voltmeter shall indicate 5. 250 h.,
- - * . 035V DC, Check (/).

'

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.,. ,

. . .

4.4.22 Set the TRIP SET pot to 0. 0.,
,

. .

'4.4.23 Reduce the signal input to 0 VDC. Depress and release ?
,

' ' . module RESET switch to extinguish the module TRIP
' .

- ,

- -
* lamp.;

- -
.

,

.,

'

' 4.4.24 Increase the signal input until the TRIP jamp illuminates..

~ * The voltmeter shall indicate 0. 250 * . 035 VDC...;

{ . Check ( V).
.

-{ 4.4.25 Reset per paragraph 4.4.16. '

.

:. .
' 4.4.26 Set the TRIP SET pot to 5. O Increase the signal input .

,

t until the TRIP lamp illuminates. The voltmeter shall

, j, - indicate 2. 750 * .100V DC Check (v).
,

-

;.

4.4.27 Reset per paragraph 4.4.16.;
, ,

.

, Quality Conformance Test
Procedure, Bistable #1

- CCC P/N 6N81
,

COUSOL10ATED CONTROLS CORP.
CETHEL COMM!CTICUT. U.* A.

02. S MZ ET.
,

C M. 5 0F '

19R
LTn 'REVIQON DATE.tTd MEYl810 M DATE l') AT, KYM315/1 ;

oo'al,
._.. _ .. ~ . _ . .

, ...+w.,wew=a--- v---ww-
_



. _ _ _ ._. .
. _ . _ . .;_._

. . _ . _ . . . . . . . , .. . .. _.
- . , - ,.

*

x

. ...

D -

4.4.28 . Depress and release the module TEST switch. The
- . module TRIP lamp shall illuminate. Depress and d

' release the moduld: RESET awitch, the TILIP lamp .

O shall extinguish. Check (v). :
-

U
g ,,

,
4.4.29 Increase the signal input until the TRIP lamp illuminates.

,

p Test panel lamp J,1 & LZ shall be OFF. Check (/).,

! M . .
, ,!

4.4.30 Reset per paragraph 4.4.16. Lamps L1 & L2 shall
.) - be ON. Check ( V). .

.

.
.

. .
.

. 4.4.31 Set the test panel BLOCK switch to BLOCK pos,ition.-

'
'

4.4.32 Increase the signal input until the module TRIP 12'mp
~ illuminates. Lamps L1 and L2 shall remain ON.

Check -( /). -

,
-

.. ,.
, , ,

r - 4.4.33 Set the BLOCK switch to NORMAL. I. amps L1 and-.,

-
; -- L2 shall extinguish. Check (v ). -

,
,

~'

'. 4.4.34 Reset per paiagraph 4.4.16. .
,

,
.

4.4.35 Observe and sneasure the following conditions. Check ( v).

-BUS & ATI lamps , ,
OFF.

~

Q7 - Collector /COM Lo
~

- .

- 6 .' - Q8 .Erdittere/COM . 000 VDC. *. 010
'-'.- -

,
'

Q 9 - Collector /COM Hi-
~

-

c. .
.

.

4.4.36 Set LOGIC 1 & 2 to Hi, set ATI-P to Hl. Observe ,
.

- and measure the following conditions. Check (v).
- . -

, .
p. -

t .

L-BUS & ATI lamps ON
"

,.
, .,

Q7 - Collector /COM Hi f !

i - - Q8 - Collector /COM Lo
,

' , ' .f,

Q9 - Collector /COM Lo . |, . . .

s-

4.4.37 Set the AT1-P to Lo, The ATI and L-BUS lamps.
~

{
shall rernain ON. Check (V).* j

;
'

!
'

4.4.38 Set the AT1-A to Lo. Depress and release the
.

|,
.

' 2
.' module TEST switch. The L-BUS & ATI lamps h..-

Quality Conformance Test
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.

O
'

shal1~ remain ON. Check ( / ).-

4.4 39 Depress and release the module RESET switch.
'

a
N 4.4.40 Set the AT1-A to Hi, Depress and release the,

M module TEST switch. The L-BUS and ATliA'

Q lamps shall extinguish. Check. ( / ).,

'
>. -

W
| 4.4.41 Depress and release the module RESET switch.

,

.

* _4.4.42 Set the Megacycle Pulse Generator to produce,

c' ' - .. the waveform shown in Figure 1. Connect the-'

- - generator signal output to BP6, and the signal
|

'
' '-

-
' '

return to BP2. Set the AT1-P switch to HI
! and readjust the generator to obtain Figure 21-

j .. j . ,
,

if necessary. Increase the input signal..
| v.

- until the voltmeter indicates 4.250V 2 0.0035V.-

, ,
- . .

. ..
*

. . . u. e . ..
..

( U* f- h., iU ~ ' . , . . '$.7, . ' N .

,
. .'sh ..'. *.

:S , .
. s+.o 1 1 M s' ~

-

'.

_f -.' . (. ' jf.' -
.

i .s . . ,i n-*

:.,
,,

,..- .Q .- c,. * J't, ,,.. .-. -

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

111.9 - 4i- '
'

. ,'; .,,.

.- .

. a .

. . ' ,
.

%s'..

. . - 1,
~

1.l. : 0. %s,. ; ' '

' ; .m .

' * ', '

,, , .

**. ,% .e * , .s- e, ,.,.. - -
:.. ,.

. . . - ; i., i,,
s .

.: . t
' : < :. --.

> <> . . . <
.

,.,
,

- i3 APPROX 3Orrg N. . , . . ..,g ,
. .1,'_ - .. .. .u.

, -
,..

',. s . . g;.(; .r;O ~; p . .
. .

, ,

\ " , . ,y-#. .' 3
.$

. . . .

| '" W' FIGURE 1 - P-TRAIN INPUT WATEFORM ,"
, , .

-
' , ' - * : s

|
.

, ,,
*

. .
,

,
.. .,

. .- :" ,

_ . ' . -
s,

.
- -

-: .,.,

. . , . .
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,
.

H 4.4.43 Set the Test Set FUNCTION ' switch to2 DECREASING, and adjust the HI sud LO
| 4 pots fully CCW.

' :::
U 4.4.44 Connect the scope probe to the module ATI

| - Jack. The displayed waveform shall be similar
to Figure 2, with the variable test-level-

i *
.

! at i 1.9V.'

i Check ( / ).-
i

. .

-

.

'= \ Cr * L
'

7 i .A ..

L?N E.L - ;,|
,

, ,

. .

.

. .
,

. ..

! . , ' s)bN art A 6LE T6T LE\3 G.L. .
* r -

. - ,

..
. .w,.

,

.

~

FIGURE 2-NORMALATITES[ PULSE.9 -

-

. .

- .' 4.4.45 Adjust the HI pot fully CW. T* e Variableu
Test. Level shall increase to 4.2507 + 0.25V.-

. , .
Check ( / )'

'
.-

4 4.46 Set the ATI-A switch t'o LO, and adjust the;'

,~

module LOW opt to fully CW. The Variable
,

Test Level shall decrease to 1.9V.
, ,

_ Ch
. :, . Check ( () ~

'
-

|
.~~

-

4.4.47 Increase the pulse width of the Megacycle
'

'

-

"

Pulse Generator. The duration of the
-

'

Variable Test Level shall not extend beyond' :,

4 ms. ;w .

_.
.. _. _

, _ ,

i ~

3 ' *

i

.
, , ' , " , . . Check ( /|)

. .

'

'
-

., ..
.4

.
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4.4.48. Remove the test pulse.from SP6.
'

| c . ...
d 4.4.49- -Set the Test Set FUNCTION switch -

D
N

.
,, , 'to ~IUCREASIRQ..- . .,

4. 4.'5 0( Reset per Paragraph 4.4.16.
'

| :s
I b
. x .

'

|
' j .4. 51 ' Set LOGIC 1 5 2 switches Lo and AT1-A to Hi.

l .

- ? Depress Matrif One Switch. Set the following,

. LOGIC switches Hi and Lo and acte the conditiona
of L-BUS & AT1 lamps. When the lamps illumi-.

nate, Roset by depressing and releasing the
j designated HATRICES. Check ( / ). '

.

i Y Logic Lamps Matrices
'

; -
*

-

. . .: ..
} 2'. ' ; 1 OFF- ' '.

--- -

! . ,. _'F 2 '0FF - s it
'

---

''1,2 ON _ #1 -

' '
-.

-

j -

..;..

4 0FF
3- OFF. -; . , . .q

+ :; . .. i.i .-
-- -' - !', .'

| V' 3,4
'- *

ON : #2 ' '- t -.
' * . .'; 5 077 . - .

< . ...s.-
_.

.
'

6 '0FF'.i. ,,'*f'
*

, . *--

'. . . 5,6 OK. 13
' '.-.-

!
_ ,

'p:.)
. .~

i -

. ti. 4. 5.T. 'SYt 'tif5' To11'6Whg ' switches as indicated:L.

_

- s. ' .

.
-

; De c r e aaingf.' L'-
- '

' f.UNCTI9H'd - '
'

AT1-A. Hi *

,-,
- ATI-P Lo a g.--

..
,

' ' -
.

LOGIC Lo ' '- ''.. -.
.

- ./ 's
' *

. . ,

; " ;. 4.4.53" Set the-signal input'to 1.OV DC and the TRIP'
-

SET pot to 0.0.' Depress and relassa the module j. , , , . . .
'' *

.

RESET switch. The TRIP lamp shall be OFF';.

, . .
'

' Check ( V ). -
..

> , -.

z .

'' ' .
4.4.54.. Decrease the signal input until the TRIP lamp"

' q illuminates. Check ( / ).
-

-

" . ' x, .
-o. 2 ;. . . .

.,;1 ~ ' .f . 'Oh!''
's

, .,

. . - . n , .y}_..| '. ...g. p.'. n.2
-

4
. . '

_*
.- :. , . .

.4., ; .. ' . ,0 .z ..

. . .. .. .
,

.,' ;
. . . , * . . 25 . .

,

-
-

__m
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.

Q
' '

: ..

,

.
5 4.4.55' Increase the signal input to 1.0V DC. Depress

/s : -
'

!
~

and release the RESET switch to extinguish
the TRIP lamp.

.-e ..

2 I 4 4.56- Set LOGIC 1 & 2'Hi. Sat AT1-P to Hi, observe
Q f and measure the follow.*ng conditions. Check ( /) <

:n i I..

Y-U
,

L-BUS & AT1' Lamps .ON .
* ' ' -

, .

. . - . , , . , Q9- CollectorfCOM - :Hi
-

.. .
.

J. e , ,
**

.

Observe and measure the-
. 4 4.57.' Set the AT1-P to Lo..

.

. .i. following conditions. Check ( y* ) .
,

' '

.
;.-

.
,

'
- L-BUS & ATl Lamps ON -

,

.' . ' . .Q9 - Collector /CCM Hi.
..

- * *
, ,

,.

T ', a J
,

.,

- - ~4. 4.~ 5 8 Depresa gnd re2:nse the module TEST stritch. The
:' ' '

module TRIP lamp shall illuminate and the L-DUS-- -
...,

and AT1 lamps shall extinguish. Check ( / ).-. .. ,

f
- - 4.4.59 . Set the test panel PWR switch to 0FF. Disconnect

''. . . test set-up.
' .* . .

_
,.

' 4.4.60' Check continuity between Pl-F & U4-14; Pl-p &--. .

U4-15. Check ( / ). -

-

.? , .

.

-

.

.

4.5 Test Documentation

i After satisfactory completion of all tests, affix
inspection atamp and date applicable block of test,

. . .

| documentation sheet.
. .

|- . . . .
.

l -
. .

--
,,
's'

', . ,
,

,

.

f .

. .
.

.
- -

,

.
-

.

. .

. . - .

- .
.

, ,

'
.

.

.

!

J
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TEST DOCUMENTATION SHEET. . <
-

FOR '

.N '__." .-

BISTABLE #1 '*

s ~ .,
3

, , CCC P/N 6N81
' ,

. .

m .
'

'

2 -.

f.
~

y S/N S/N- S/N S/N S/N S/N S/N S/N S/N S/N S/NTests
Performed-

i Para. 4.1
Visual "

Para. 4. 2
1 Dielectric ''

Para. ,4. 3
I Insulation

.

|
-

'. . Para.4.4.7,

| Reset
\ '

; Para.4.4.8 .
'

. Press to Test * ,

! (TRIP) '

1
,

Para.4.4 9
R4 Range

Para.4.4.11
| Trip Range ;

Para. 4.4.12 ~

R3 Range
.

-

Pa ra. 4. 4.1.5
' .

B/A Alignment
- *

'
'

'

Para. 4. 4.17 . .

' .
- B./A' Alignment

.
_

-

Para 4.4.8
| B/A K11g:iment '

'-

Para. 4.4.24 - '

'

B/A Repeatabilty i

,

! Para. 4. 4. 26 B /A
Trip Linearit r

Test Documentation Sheet,

for Bistable #1, CCC P/N
6N81

|
|
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'

,

~
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% A g

h N S/N S/N S/N S/N S/N YN S/N< S/N S/N S/'t sf ;b
* y

'

=r
-

Tests '

Performed _

, Para. 4 4.28, ,

Test Functiong
N Para. 4.4.29
0 Relays & ISO Output

Q Para. 4.4 30,

> Relays & ISO Output
* Para. 4.4.32 ,

|Block Function
Para. 4.4 33-

Block Function l

Para. 4.4.33
ATl Check i

Para. 4.4.36
AT1 Check j

Para. 4.4 37
|AT1 Check *

Para 4.4 38 -

ATl Check
'- Para. 4.4 40

ATl Check
Para. 4.4.44'

; ATl Check
Para. 4.4 43 )

AT1 Check
~

!
. , ..
* * ' Para. 4.4.46

ATl Chcok .

- - ;Para. 4 4.47
i

ATl Check
Para. 4.4.31 J

~ Logic & Matrices
1Para. 4.4.38
IB/A Decreasing

*

Para. 4.4 34
~

B/A' Decreasing
-

Para. 4.4.36
AT1 Decreasing
Para. 4.4.37
ATl Decreasing
Para. 4 4 36 ,

ATl Decreasing
Para. 4 4.60
Continuity

;

Inspection Stamp*

Date
'

Test Documentation Sheet
for Bistable #1, CCC P/M~'
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,

C0ffSOLICATED CONTROLS CORP. ,

SETM2L COMMICTICUT, U Q A.
;DR. hd g ggry ,

1) ,

C N. 1.2 0 F
!
,

'
A .9 P

LTA REVIC40 N DATE !LTq nEvtStou DATE h AT, KYM313/1 l
'

cos t,
t . _.

-



.; . . .,..,p,,,..........y .. .. . .

,

. . . ,.;. ,f
a

.

.

Z
QUALITY CONFORMANCE TEST PROCEDURE

<m
(

.

AND
es

2 TEST DCCUMENTATION
;;;
3 FOR.

>. '

i g BISTABLE #2, CCC PART NUMBER 6N82
.

1. TEST EQUIPMENT

1.1 -High-Pot-Tcster, Model 805-2 Beta Elm:ti-le Ccr:

1. 2 Megohm Tester, Model L6B, IndustrialInstrument, Inc. '

1. 3 Voltmeter.. Digital, Model DVX-315, Data Tech or equlvalent.
.

2. DRAWINGS

2.1 -Assembly ~ 6NSZ 2ev F .

2. 2 Test Set-up KWJ1316/2 El V A
, ,n.ca.1 :. emwa n., w

2 h(
**='...n

a* =. a'a~d '-

I .appra,4; .e g.: ,y 3

3. TEST TO BE PERFORMED c. u. 2 u.,.
p., E3 634 5

3.1 Visual Examination. C**"..'."..*.'.".*u,"",a'?."',"8

r .,r . ,

2w SJ F9 f.9f 43 $ ddd
'

3. 2 DLeleetric Strengtb *',[*'*',"',','"".',''','C'".",- -

. , , , ,

-..,:.,-...

'' H KA /c,Lj **'' . 3 -1't 'IT3. 3 Insulation Resistance - c., f

u. .. s.c .ra ce ,ra

3. 4 Operating Tests. qqq .
r.~ a ' * -ar m a

s e.O. p. C7 Ga ,%.e.o.,o, 24

4. TESTING

When " Check (d" appears in the procedure, check off theNote:
appropriate block of the Test Documentation sheet.

>
.,

.

.

T749- f.-?OO - 2- 9
O 2... o*numco qseits '.'
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fw 4.1 visual Examination
i

R The equipment shall be visually examined for the following
{ in accordance with the appilcable assembly drawings.

'

4 ,

2 .1-

i > 4.1.1 Workmanship, assembly and fit. I
%

'- 4.1.2 Materials, parts and finishes.
,,

' '

Treatment for preve'ntion of' corrosion.4.1.3

4.1. '4 Markings. -

_ _J

4.'1. 5 Check (d.
'

t
"

.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,

'
,

tsolated circuit and the module Instrument-frame,; ,

' for a period of one (v') minute. There shall be no
arcing or breakdovm.

. |
'

!
4.2.3 Check (d. |

'

,

4. 3 Insulation Resistance

i 4.3.1 Form a sin'gle isolated circuit by connecting all
pins on the module connector together.

4.3.2 Apply a test potential of 500 VDC between the
loolated 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.

*
1

l

Quality Conforrnance Test
Procedure for BIstablo #2
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_
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['s - ( . The insulation resistance measurements shall be..
corrected to a 77 *F value. Corrections shall be.

2 m-de on the basis of Insulation resletence doubling i
E for every 27 *F decrease in temperature.
2

'

>-
4.3.3 The minimum insulation resistance reading for thex -

above test shall be 10 megohms at 77*.F.'

4.3.4 Check (/).
.

4.4 Ooerattne Tests
.

4.4.1 . Connect the 6N82 module as shown on KWJ1316/2.
-

.
.

-4.4.2 Set the test panel switches a's/follows: -

',
.

' PWR Off. '
BLOCK Normal.,

[ LOGIC 1 & Z LQ.
'

; ATI-P LO
ATI-A - LO ~

.EO. +. 4. 3- Adjust the external power supplies to their respective
plus and minus 15 VDC potentials and + 24 VDC,

potentials.
,

.

4.4.4 Set the test panel PWR switch to ON.
|

.

i 4.4.5 Connect the voltmeter between teet panel BP4 (HI)
and BP5 (Lo). Adjust the input signal to obtaln* l.DVDCs

the voltmeter.

4.4.6 Adjust the following module pots as indicated:

- TRIP SET . f. .o . , .~ CT
' R4 Fully CCW

R3 Fully CCW
.

.

.

| -

n
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.j .1, _ =-. . .yf ww e . .---.--3 ~.-- __ _, ,, . . , _ s , . . .% _ -. . ,-
,

.- .. I

E 4.4.7. Depress and release the module TRIP and BL,0CKED !

lamp s. The lamps shall illuminate and extinguisty.-

Check (/).*
,

t - .

IN
E 4. 4. 3 Connect the voltmeter between rnodule bias and COM

] _ jacks. Adjust R4 fully CW, the voltrneter shall indicate
>. an increasing negative reading from 0 *. 050V DC
M' fully CCW to .460 * .050V DC fully OW. Check (y).

4.4.9 Adjust module pot R4 fully CCW.
.

-4.4.10 Connect the voltmeter between module TRIP and
COM jacks. Adjust TRIP pot fully CW, the voltmeter

. .g
'

Ei shall indicate an increasing negative reading from
0 * . 050V DC fully CCW to 6. 2 * .,3 VDC fully CW.-
Check (t/).- .

*
t

4.4.11 Adjust module pct R3 fully CW. The voltmeter shall'
'

indicate a decreasing reading.from-6. 2 * . 3 VDC
fully CCW. To;4.1 * . 3 VDC fully CW. ( Check (/). .

4.4.12 Adjust the following module pots as indicated:

00TRIP SET -- .

R3 .
Fully CW

'

' R4 Fully CCW-

.I ,

. 4.4.13 Connect the voltmeter to test panel binding posts }

( BP4 (Hi) and BP5 (Lo). Adjust the SIGNAL INPU r
to obtain 0.250 * .010 VDC. Connect a jumper

j .
between medule TRIP & COM jacks. .

,

4.4.14 Adjust the modulo R4 pot until the module TRIP ,

lamp illuminates. Check ( v,'.

. 4.4.15 Adjust the signal input to obtain 5. 250 c . 010 VDC .

on the voltmeter. Remove the jumper from modulo
TRIP and COM jacks.

,

~ !
4.4.16 Set the TRIP SE T pot to 10.0. Adjust the modulo 6

R3 pot until the module TRIP lamp illuminates. .

Check (v').
.
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a 4.4.17 Adjust the signal input to obtain 6. 0 VDC.
f~' ' Slowly reduce the signal input until the mndulx

.

' ' ' TRIP lamp illuminates.' The voltmeter shall
g
% indicate 5.250 * .035 VDC. Check (V). .

m
ee
n
|3 -4.4.18 Increase the signal input to 6. 0 VDC. Depress

.

>* - . and release the module IEST awitch. The module>>

~ M IRIP lamp shall illuminate and extinguish.
Check (V)..

.- .

' ~

- - 4.4.19 Set the~ module TRIP SET pot to 0. 0. Decrease the .j
,

'. signal input until tha TRIP lantp illuminates. The i

~ ultmeter shall indicate 0. 250' . OM VDCr Check (/).
,

.

v- -

:
-

, . ,

Y
.

Set the module IRIP SET pot to 5. 0. Adjust the'

4.4.20
.

* 'E ~ signal input until the TRIP lamp extinguishes. Slowly
-'

-*
^ decrease the signalinput until the TRIP lamp

illuminates. The voltmeter shall indicate 2. 750 *^
,

2 .100 VDC. Check (V).
-

.

. ,
~4. 4. 21 - Increase the signal input until'tt::2 T!tIP t.q. ,

'

,
extinguishes, observe that lamps L3 and L5 are on-

lL1, L4 and BLOCKED are OFF. Check (Vf.'

. ,. _

..
+ ,

4.4.22 Connect the voltmeter betwe'en rest p'anel BP7 (Hi)' ~~ #

|
and BP2 (Lo). Decrease the signal input until the j
TRIP lamp illuminates.. Lamps L1, & L3 ehall be [j-

,
, .

i ON, lamps L4, L5 and BLOCK shall be OFF. The |
'

voltmeter chall indicate Hi (approximately 15 VDC). '

-

'
'

| |Check (y).s
( ,

.I' -
1 ..

4.4.23 Depress and release module BLOCK SW. Lamps L1,
.,

- L4, L5, TRIP & Blocked shall be ON, Lamp L3
shal1 be OFF. The voltmeter shall indicate Lo |

~

' -

(approximately 0 VDC). Check ( /).. .

'
4.4.24 Increase the signal input until module rRIP lamp

- . extinguishes. Lamps L3 & L5 shall be ON, lamps
L1, L4 and Blocked shall be OFF. Check (v ).I

4.4.25 Decrease the signal input until the IR1R lamp illuminates.
Lamps L1, L3~ ehall be ON, Ir.mps L4, 'L5 and BLOCKED _ |

.
*'

:*
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61 shall be OFF. Check (V). [

,. m 4.4.26 Set test panci RMT BLOCK switch to BLOCK, then
retur. to NORMAL. Lamps L1, L4, LS, Tu1P L,.9 .

2 . BLOCK.ED shan be ON, lamp L3 shan be OFF.
M Check (v').

^

.
.:

$ 4. 4.,27 - Increase the signal input to 6.0 VDC, lamps L3 & I; .

LS shall be ON, lamps L1, L<,. . .BLOCY2D
and TRIP shall bc OFF. Check (y)._

;

4.4.23 Set LOGIC 1 "Hi", LOGIC 2 "Lo", ATI-P "Lo"
- ATI-A "Hi". Observe and measure the following,

'

conditions. Check ( V). *

ATI & L-BUS Lamps OFF-
.

Q1 - Conector/COM Low-

Q2 - CEntitter/COM D '* . 010 V DC-

.

4.4.29 Set LOGIC 1 "Lo", LOGIC 2 "Hi", observe and
mes sure the fonowing condition:2.. Check G2).

t

ATI- & L-BUS Lamps OFF- -

Q1 - Collector /COM Low-

Q2 - (Dnitter/COM 01. 010 V DC-

4.4.30 Set LOGIC 1 "Hi". ' Obscrve r,-d mey.p.t: q th:
fonowing conditions. Check (/).

ATI & L-B S Lamps OFF-

Q1 - Conector/COM . Low
~

-
~ '

Q2 L EEmitter/COM D i* . 010 V DC-

... :
. ..

4.4.31 Set ATI-P to "Hi". Observe and =teasure the
. following conditions. Check (y).

ATI & L-BUS Lamps ON ''-

Q1 - Collector /COM Hi i-

O2 - Conector/COM Lo !-

03 - Collector /COM Hi- .

.

I
e

-

i
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4.4.32
Set A TI-A to "Lo". ' Observ~e and measure the(''
following conditions. Check (y- ). ,

'

'

N
N,

A TI L L-BUS Larnpa - ON;;; 'tQ3 - Collector /COM - LoE !

t.
U . 4.4.33 Set Logic 1 to "Lo". Decre tae the signal input- *

.. - until the module TRIP lamp 111uminates.
,

The-

ATI & L-BUS lamps shall extinguish. Check ( ).
;
-

4.5 Test Documentation
. .

.

After satisfactory completion of all tents affin in 3:ction-

, stamp and date applicable block of test do' cum', ~

entation sheet..

.

.

*

.

.

t

!

.

.

|
.

.l.

.

.

.

.

I
- -

.

*

a.
;
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i 4.1 Visual Examination
~

.

('3
~

jm
'

The equipment shall be visually examined for the following
j

O,e in accordance with the applicabic assembly drawings. .,

,
* > .|

M 4.1.1 Workmanship, assembly and fit. !,

i i

4.1.2 Materials, parts and finishes.
,

.

4.1.3 Treatment for prevention of corrosion.
i

4.1. 4 Marklap,

4.1. 5 Che. cit &I).
. + .

.

4. 2 Dielectric Strength

4.2.1 Form a single isolated circuit by connecting all
.

pins on the module, connector together.

4.1.1 Apply a. potential of 500 VAC, 60 Hz, between the
isolated circuit and the module instrument frame,
for a peil'o6of one (1) .mimite. There shall be no
arcing or bret!:down. .

4. Z. 3 Check (d.

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.
,
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The insulation resistance measurements shall be.(N ' corre~cted to a 77 *F value. Corrections shall be'

O,

$ made. on the basis of insulation resistance doubling 1
I

Q for every 27 *F decrease in temperature.!

\t .<.
'

.

>. ;'

M 4.3.3 The minimum insulation resistance reading for the'

! above test shall be 10 megohms at 77'F. I
i

i

! 4.3.4 Check (d.~

.

! 4. 4 Operating Tests
:
!

| 4.4.1 Connect tha Q83. modul,e as, shown on' KWJ1316/3.

4.4.2 Set all test panel switches to OFF or normal spring -*

return. j

|

4.4.3 Adjust the external power supplies to their respective
' plua 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 lainps. Check (/)

Module lamps DS1 thru DSS - OFF
Test panet 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 released. Check (V).

.

|
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1 4.4.7 Depress and release'the following switches. The
t'N correspcoding lamp shall illuminate and extinguish

as the switch is depressed and released. Check (/).n
'2
N SWITCH MODULE LAMPS

! 2
'$ Module Test S1 DS1

' Test Panel Matrix 1 thru 4 DSL

i Module Test SZ DS2
*

Test Panel Matrix 5 thru 8 DS2
Module Test S3 DS3
T,.st Panoi Matris 9 thru.12 DS3

4.4.8 Dep.Las and. retem ac. tar.t pnnal PatT TRIP.
Observe the condition of the following lamps.

*

Check ,(/).

Module Trip ON
Module Block OFF
r..'..... .. . ~ , 1 1 1:

~

Test Panel L3, L4 OFF

4.4.9 Dehnib h'hd"FbTEATe RESET"sVii*ch an'd obs&Yve ~the
condition of.the following lamps. (Check (/).

Abdula T.:ip OFF .

Module Diock OFF
Test Panel ~;, L5 OFF ,

Test . Panel L3, L4, L6 ON

.

:

!
'

4
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,

'

( 1
- .

- i
CQ l

4.4.10 Depress and release or place the switches in j
*

the positions noted and observe the correspond-
!

i

/ . 4.ng lamp conditions. Chech (M. 1,

n
i% .

4A * . . . . - .
*=e

.__

I
m LAMPS -

i

' . !

! %8 -

|,

~8
f SWITCH ON OFF jM u

.

.-- _ _ ......_.......e
, a a i

1 i Module Trip Trip Block, L3, L4, L5, L6,
. . . . . . _ . . . . ..

j..... q
. .-

.

Module Block * . Trip, Block, L3, L4, i * ' L6
-|

-

L5 8'
-L. .. .. . ., .. . _ . . . _ . . . . . .

,j ; . ,

! Module Reset L3, L4, L6. ! Trip, Block, L5
..

is -. . . .
} i .

Module Trip
.,

Trip Block, L3, L4, L5, I

i L6 ?
*

I
, . . . - . . . . . .. . . .. . .. .g
1 -

. RMT Block : Trip, Block, L3, L4, L6 |,

| L5 j ;

I
- . _ . . . _ _ . . . . .. , . . _
j Module Reset , L3, L4, L6

| Trip, Block,' LS ,
'

. . . _ . -
._ . ..s..-. . ... . . .. . '.

| Module Trip Trig . Block, L3, L4, LS,
*

,
,

'

L6 !

_. . L... . . . , . . l. . |
i ' '

| Seq. Block .[ Trip, L3, L4 Block, LS, L6
,

(Block) . :
-

I. .

Seq. Block ! Trip | Block, L3, L4, L5,. ,

(Norm) j L6- i

IModule Reset L3, L4, L6 Trip, Block, L5 -

.- . . . . . . _ _ _ _ . . . . . . . . . . . . . .. .. ..)
s

.

)

i
'I
I

i.
'
.
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CL

*R
/^ 4.4.11 Depress and release each pair of MATRIX switches

s!multaneously. The DSI, DS2 or DS3 lamps shall'*

r

3 Elluminate and extinguish as the switches are depressed
; and released. The module TBIP lamp shall 111uminate
2 and rernain ON. After each switching action renet the
$ TRIP lamp by depressing and releasing the module

RESET switch. Check (/)
i

MATRIX
'

LAMPS.
, . . . . . .

1-1, 1-3, 1-4, 2-3, 2-4, 3 -4 DS1, TRIP

5-6, 5-7, 5-a, 6-7, 6-8, 7-8. DS2,TRIE

*

9 -10, 9 -11, 9 -12, 10-11, 10 -12, 11-12 DS3, TRIP
- .. . . . . _

4.4.1E Set test panel PWR switch OFF and disconnect test
set-up.

t

4. 5 Test Documentation'

After satisfactory completion of all tests affix inspection stamp
:=d date applicable bicek of test documentation sheet.

..
h

.
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QUALITY CONFORMANCE TEST PROCEDURE' '
-

ANDn '

TEST DOCUMENTATION
FORE

l $ SAM LOGIC MODULE, CCC PART NUMBER 6N84
0

' ,:.,.

Pa
I :4 .

1. TEST EQUIPMENT-

.

1.1 TIlgh Pot Tester, Model 805-2, Beta Electric Company
.

1. 2 Megohm Tester, Model L65, Indactri:I Instruments, Inc.

( .
,

2. DRAWINGS

2.1 Assembly 6N84 Rev. A*

2. 2 Test Set-Up KWJI316/4

4:
T st~esnsem.nnuiw

4
c-
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,

l ~~w'~ ".'*def84es,4*484.
Ja:tta.

3. 3 Inaulation 3esistance *** ;:

| mata, covCD,
''

p34 Operating Teste Ta~ r ., a.u.+* e. .% y] ..

n o.a.ngg.g e

4. TESTING
'

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

I
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4.1 Visual Examination!

-

<g
i.T The equipment shall be visually examined for the following in ,

2 accordance with the applicable assembly drawings.
2

,$ 4.1.1 Workmanship, assembly, and fit. ,

4.1.2 Materials, parts, and finishes.

4.1.3 Treatment for prevention of corr,osion.
'

4.1. 4. .. Markings.

4,1. 5 Check (- / ).
.

4.2 Dielectric Strencth

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
isolsted circuit and the module instrument frame
for a period of one (1) minute., There shall be no
crcing er breakdcwn.

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.
,

.
l
8

I
Quality Conformance Test i

Procedure for Sam Logic
Module, CCC P/N eM34
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... .
'' , The insulation resistance measurements shall be

2 corrected to a 77*F value. Corrections shall be
E made on the basis of insulation resistance doubling

i f for every 27'F decrease in temperature.
'

M -

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

i 4.3.4 Check ( /).

4. 4 Operating Testa

| 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. Pos1
BLOCK 1 & 2 Normal
Trip 1 k 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.

j 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
I stamp, and date applicable block of Test Documentation sheet. .

IQuality Conformance Test
i * Procedure for Sam Logic

Module, CCC P/N 6NS4
?
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3 TABLE 1'
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$X X 4% f
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'
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'

! Normal ' X X t X :s.X. ..! - ,. X X'
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QUALITY CONFORMANCE TEST PROCEDURE
AND

-

TEST DOCUMENTATION.,
w FORsa

AUTO TEST MODULE,* CCC PART NUMBER 6N85-'.

t1
.

.
a

*>* .

M
'

.

. . .

'M f:
, ' 1. . TEST EQUIPMENT H

1.1 High Pot Tester, Model 805-2, Beta Electric Company
.

1. 2 Megohm Tester, Model L6B, Industrial Inatr.uments, Inc.
L 1. CQU)nacopo, Tektronix Model 566 or aquivalonb

t- .

.

2. DRAWINGS
.

2.1 Assembly 6N85, Rev., C.

2.2 Test Set-Up KWJ1316I5, Rev. A.
.

\ ,

3. TESTS TO BE PERFORMED Aw m.n; awet -~
i Q.n . u . ,x [20s .u ...p..,,.3.1 V8-**'1 E=mination g ,

0,- . - - n*
3. 2 Dielectric Strength

'O - 7:::..(= . =
.

= ~~/.3. 3 Insulation Resistance ,, .,
p _

wi r u .~~.7 -

3. 4 Operating Tests m[: . /ftt.* 7tc~M4W.

/

~

4. TESTING ~

Note: When " Check ( /)" appears in the procedure, check off the.

appropriate block of the Test Documentation cheet.
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'CQ.

, . 4.1 Visual Examination
-

.

The equipment shall be visually cxamined for the followingn.

; in accordance with the applicable a::.cmbly drawings.t.

n
'

j f - 4.1.1 Workmanship, assembly, and fit.
'

. . x ..

; 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 Streneth
,

'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 H:, between
the isolated circuit.and the.. module instrument '
frame for a period of one (1) minute. There
shall be no arcing or Breshcrown.

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.
j

.

| 4.3.2 Apply a test potential of 500 VD'C between the
isolated bus and the module frame for a period

,

of one (1) minute.|

i

| Record the value for insulation resistance, ambient I

temperature, and relative humidity at the time of
test.

.

Quality Conformance Test '
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'
The insulation resistance measurements shall be. _.

corrected to a 77'F value. Corrections shall be
made on the basis of insuletion resistance doubling

* for every 27*F decrease in temperature.
$ '

,

g 4.3.3 The minimum insulation resistance reading for thei

y above test shall be 10 megohms at 77'F.,

%
4.3.4 Check ( / ).

'
i

-
-

4. 4 Operating Tests

4.4.1 Connect the 6M85 module as shown on KWJ1316/5.

4.4.2 Set the test panel PWR switch to OFF.

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 Observe the test panel COUNTER lamps:
I
; a) A count is determined by a lamp ex-
i .tinguishing and illuminating.I

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

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

sequent TENS count is extinguished.

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

.

~

e) Check ( / ). .

Observe that test pane 11 amps L1 and L2 ahe alternately4.4.6
*

flashing. Check ( / ). j
-

l

'Quality Conformance Test
*
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'

.4.4.7 Connect the oscilloscope between test panel.

binding posts BP3 (Hi) and BP2 (Lo). The wave
' shape ahn11 represent Figure 1. g-/

e
%
*

Depress and release test panel FAULT switch._

} The module ATI FAULT lamp 3 hill Jihim1 hate
3 and L3 shall extinguish. Check ( /).
M

'4.4.8 ' Depress and release the modbe ATI FAULT
,

Iamp. The module FAULT lamp shall extinguish.

an'd L3 shall illuminate. Check ( d.
6' '4. 4 '.Y Set the tGt panet PWR switch to'UFF and' disconnect~'

,

tes t s e t-Q>p.
*

. .

4.5 After satisfactory completion of tests, affix inspection stamp,
,

and date applicable block of Test Documentation sheet.
.

D. - .
,

.

*

.

1512V% ~. ~

A 2.2.2M S . .. -..
, , y

.
'

_~ - .,

7 _.
-

. - --

'

E so x,- <

.
IE0IU '

.

'

. }
-

FIG U 8 E 1 *

.

.

.
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QUALITY C0!!ForMCE T'.'.CT PROCZDUCE
MW.

TEST DOCUMENTATION
ym. FOR

ANALCG MODUL2, CCC P. ULT NUMBER 6N86o
%

. .4
'

ea,

'

6
,

!
-

2 1. TEST EQUIP.'Th] !
, ,

s'1.1 High Pot Tester, Model 805-2, Beta Electric Company. I

1.2 Megohm Tester, Model L6B, Industrial Instruments Inc.

1.3 Voltmeter, Digital, Model Dvz-350, Data Tech or equivalent..

i .

1.4 Weston 901 LC Milliemeter.
~

i

.

2. DRAUINGS

2.1 .Lasemoly 6N86. Rev. B-

2.2 Test Set-Up ICfJ1316/6. *'ao
2 .O a .'.' * e r xmm sevicwn. ==i

3. TESTS TO RE PERFOR!TD a O Atr e ..e s w w
saw w e.in w.se u su

a O an s3.1 Visual,Examinaticn.
sa s= a..~.w wn== wa 3se . . e., re ca.

3.2 Die!E"tTTt O'rd3sC1. .. w w. ca w,e,. , . n.:
n+. *. u a sa. a = =. 1

'

.au. a ~
3.3 Insulation F.esistruce. w "" D k Ioa. '- W

nmn.
3.4 Operating Tests [j MM7Q

e. a % n ,, .

4. TESTING *

Note: When " Check (/)" appears in the procedure,' check off the '

*
appropriate block. of the Test Documentation sheet.

4.1 Vistist Exmination;

The equipment shall be visually'exanined for the followins in
accordance wicia. the applicab1:e assambly drawings, j

,

4.1.'1 Worknanship, asser.bly, and fit.,

4'.1.2 Materials, parts, and finishes.

n 49 - E. .-3om - 15- A= eas ~ %mva )..n
:/% *c . . c :.'

' Quality Confor=ance Tect *

3 wy er J ,? * / ///rf. Procedure for Analog''

. . f fy, 4 .s if, Module, CCC P/N 6N36,.
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4.1.3 Treatment for prevention of corrosion.'3
4.1.4 Markings.

2
, ) 4.1.5 Check (/).

"

c
@ 4.2 Dielectric Strength

.

.

4.2.1 Form a single isolated circuit by connecting alli

pins on tha 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 one'(1) minute. There shall be no

. arcing or breakdown.
*

4.2.3 Check (/). .

4.3 Insulation Resistanea

4.3.1 Form a. singic isoist -ircuit by connecting allpins on-the' module c<. . :cor together.
.f

4.3.2 Apply a test potenti ! 500 VDC between the
d

isol.ited bue and the 'ule frame for a period of p'

'
one (1) minuca. i

.

1
;Record the value for alatina restacance, ambient jtemperature, and rel- - - humidity at ths timo of test.,

The insul M ni.rasi m r-s- ;
mezeurecents shall be jcorrected to a 77*F vre 2 Corrections shall be r

cede on the basis of ir.:,ulation resistance doubling
for every-27'F decrease in temperature. {

4.3.3 The minimum insulation resistance reading for the -

above tast shall be 10 megehms at 77'F. j'.

4.3.4 Check (/). I

k4.4 _0_eeratine tae v 4

i
i4.4.,1.

..Canr tct. t'.u.E3T.-2sodule-as ehem on rJJ131G/6 'I
4,4 2 Set the test panel PWR switch to 0FF.

i'
i
I
.

t.
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f 4.4.3 Adjust the external pouer supplies to their j
.

,

respective PLUS and MINUS 15 VDC potentials. |-

1
4.4.4 Set the test panel FW1 switch to ON. ,o

2
M 4.4.5 Set the =odule CAUI and METER pots to their
s center of travel.
:e

' 4.4.6 ccaneet the volt =oter betveca module jacks VI
and CCM and adjust the signal input to obtain'

-1.000 h .010 VDC.

4.4.7 Connect the voltmeter betueen c:odule jacks YO
and CCM and adjust the NULL pot to cbtain

,

0.7,50 .050 VDC. Check (/) .

4.4.3 Connect the volt =cter between codule jacks VI .

and CGI and adjust the signal input to obtain
5.000 .010 VDC.

4.4.9 Connect the volt =ctor between modulo jacks VO
ot to obtain-

and CCM and . adjust the CAUT p/) .+ 5.250 i .050 VDC. Check (

4.4.10 Connect the voltmeter between test panel binding
posts EP6 (HL) and BP3 (Lo). The volt =eter
abould tadicate + 5.250 * .050 VDC. Check (;/) .

4.4.11 Adds.c the cedule UZTIR pot to obtain 1.000 *
.050 PA. Check (/) .~

4.4.12 . Perform a linearity test per table 1 as follows:

(a) Connect the voltmeter between cedule jacks
VI .md CCM to ceasure I!!PUI voltage.

(b) Ccaneet the voltseter between ecdule jacks
VO and COM to =casure OUTFUI voltage. |

(c) Check (/). ,i
.

!

.

t

.- i
:

'
*
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QUALITY CONFORMANCE TEST PROCEDURE !

AND
'

TEST DOCUMENTATION
FORr

SEQUENCER' MODULE, CCC PART NUMBER 6N87- 2
.

"
A

$ .1. TEST EQUIPMENT

| 1.1 High Pot Tester, Model 805 2, Beta Electric Company

1. 2 Megohm Tester, Modal L6B, Industrial Instruments, Inc.
|

1. 3 Functica Ge.ne.rator, HP3310A

i

1. 4 Megacycle Pulse Generator, Electro Pulse medel 3450D
.

1. 5 Oscilloscope, Storage: Tehtronics
|

Z. DRAWINGS
se 4

j ,7 7 E2.1 Assembly 6N87 .
:

f . . -
\

| 2. 2 Test Set-Ch hWJI316/7 f'O A

(
| ' N *-~ ~wn n. .,...,n.w.,

"wis:.m u
3. TESTS TO BE PERFORMED'

[ : a s , a .a .. .; .. ,,,. . , ,, -

i

3. I haual Examination 8-= - =we -,s. n ..,.
,a tos.:s

: o a . .. r. :, , , ,,,,,,, , ., ,.
'- a . .a3. 2 Dielectric Strength n <.,, . .. . ",.

e......,,,m,..,,,-

3. 3 Insulation Resistance " " ' * " . " .
'- . + 4 . .- .a .

r-*.. . . . .

s, W A (- M'3, , . . .

*--/ m3. 4 - Operating Testa
. >* * w.r.m uw i

K1 Pa*., & a.harre.4 (16.i e |*

4. TESTING r.o. . . . m a,,%, ,,,,i

j ~

\

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

.

1
l
,

1 ~1 W9 -E.- 30 Q-\ "7- W
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The insulation resistance measuren'sents 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.

E 4.3.3 The minimum insulatio'n resistance reading for the
3 above test shall be 10 megohms at 77*F.
>=
M 4.3.4 Check ( /).'

4. 4 Operating Tests

4. 4.1 Connect the 6N87 module as shown on KWJ1:Fi$/7.-

4.4.2 Set the test panel switches as follows:

PWR off
INPUT off
ENABLE 11:2 off

A TI- A - Hi:

4.4.3 Adjust the externa.1 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 ptrire, set the pulse gen ~erator time-base switch
to external after calibration. |-

4.4.4 Ucing short mini-clip jumpers, rnake connections
I and 2 of Table 1.

4.4.5 Set the test panel PWR switch to ON.
|
'

4.4.6 Observe the following lamp conditions: Check ( / ).

Test panet lamps L1, L2, L3, L4, L5 - ON|

Module "ON" lamp - OFF
f Module "OFF" lamp - ON

4.4,7 The module "ON" lamp shall illuminate and
extinguish when the lamp is depressed and
relca sed. Check ( / ).

EQuality Conformance Test

| Procedure for Sequencer
Module, CCC P/N 6HE7
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4. I Visual Examination

The equipment shall be visually examined for the following in
accordance with the applicable ascembly drawings.t-

N .

2
m 4.1.1 WOkmanship, assembly, and fit.'

2'

'
><
W 4.1.2 Materials, parts, and finishes.

4.1. 3 ' Treatment for prevention of corrosion.
..

. 4.1. 4 Marking s.
-

'_ 4.1.5 Check ( /).

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 |
'

iso?ated circuit and the module instrurnent frame 1

fowr a period of one (1) minute. There shall be co
arcing or breakdown.

.

o

4.2.3 Check ( y ).
.

t

i 4. 3 Insulation Resistance
!

l
4.3.1 Form a single isolated circuit by connecting all

!

pins on the module connector together.
I

.

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.4

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

|
|

Quality Conformance Test
Procedure for Sequencer
Module, CCC P/N 6N87
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4.4.8 Depress and release the module TEST switch.
Test panel lamps L1 through L5 shall extinguish,s

modul.e "ON" lamp .shall illuminate and "OFF"
El lamp shall extinguish. The Inodule "OFF" lamp
0 shallilluminate and extinguish when the lampi

3 is depressed and releaned. After approximately
; >. 30 seconds, the lamps shall return to the states,

X described in paragraph 4.4.6. Check ( /).
'

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

l

4.4.9 ' Connect the scope between BP4 (Hi) and BPT(ro).''

- Depress and release the module TEST switch.
" The scope trace sha11 represent that shown in

,
*

Figure 1. Check (v').
|
| 4.4.10 Set the test panel INPUT switch ON and OFF.
i The scope trace shall r' present that shown ine

Figure 2. Check (/).
|

| 4.4.11 Make connecticas 3 thru 6 of Table 1.
| -

4.4.12 Depress and release the module TEST switch.
The scope trace shall represent that cfiown in
Figure 3. Check ( v).

| 4.4.13 Disconnect connections 3 thru 6, and make
connections 7 thru 10. Connect the scope to
BP5 (Hi) and BP2 (Lo). Repeat paragraph 4.4.12.,

Check (v). -

.

I

1

I
, t
! I

-

!
.
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, (- TABLE 1

MCDULE PC BOARD CONNECTIONS
s
n

CONNECTION JUMPER-

Ca
> 11 1 & 14* 2 2& 7

3 - A k 16
i 4 D & 10

'
4 5 E&9-

6 Fk8.,

7 G & 16-

8 K & 10 -

9 L&9
10 Mk8
11 N & 16
12 Q & 10
13 R&9
14 S&8

, 15 T & 16
| 16 w & 10

17 X&9-
18 Y&B

|
1

NOTE: Check .cornponent board "B". If selected capacitor
C11 is not installed, connect a Decade Capacitor Box set
for 2 Mfd in C11's position.

1

!

|

| -

!

-

I
.

!

'

I

!
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gm 4.4.14 Disconnect connections 7 thru 10 and make
.

connections 11 thru 14. Connect the scope to'

BP6 (Hi) and BP2 (Lo). Repeat paragraph 4. 4.12.
Check ( d.r-

%
E 4.4.15 Disconnect connections 11 thru 14. Make connections

f 15 thru 18. Connect the scope to BP7 (HI) and BP2
(Lo). Repeat paragraph 4.4.12. Check ( V).x1

4.4.16 Disconnect connections 15 thru 18. Adjust the'

module DELAY pot to its center of travel.
j

4.4.17 Set. the test panel ENABLE switches to ON. Observe
the following 1smp conditions. Chech (.v),~

-

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

4.4.18 Depress and release the Pulse Generator ONE SHOT
awitch. Observe the following lamp conditione. Check ( d.

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

4.4.19 Sct the te:t panel AT1- A swit'ch to Lo. Depress
Isad.releas,c the Pulse Generr.tpx OPM EHQT

switch. Observe the following lamp conditions.
Check ( /). .

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

Note: If lamp L6 is not extinguished, adjust j
module DELAY pot CW two turns and
repeat paragraph.

I
i
I

i

I
t

i
_!

*
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4.4.20 Connect the scope to BP9 (Hi) and BP2 (Lo).
Sct test psnel switch ATl-A to Hi and ENABLE 1

e- to OFF. Depress and relcase the ONE SHOT
2| - switch. L6 shall not illuminate, the scope shall
3' indicate (Hi) approximately 15 VDC. Check (V).
.4

$ 4.4.21 Set test panel switches ENABLE 1 to CM and ENABLE-

2 to OFF. Depress and relea se the ONE SHOT switch.
L6 shall not illuminate, the scope shall indicate (Hi).
Check ( /)..

I, 4.4.22 Set test panel ENABLE 2 to ON. Depress and,
release the ONE SHOT switch. L6 shall iHuminate,.

the scope shall indicate (Lo). Check (/).
.

4.4.23 Set the test panel PWR switch to OFF r.ad dis-
. conneet test set.up.

4. 5 After satisfactory completion of all tests, affix inspection
stamp and date applicable block of Test Documentation sheet.

.

-
.

,

l

.

.

.

!

I
I

I

i
!
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~
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m
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M

TESTS PERFORh1ED
Per Paragraph S/N S/N S/N

4.1 Vis.u_al-

. . . . . . . _ . .

63 D.hleCtti.c ,

4. 3 Insulation,

4. 4. 6 Relays
,, ____

4. 4. 7 "ON" ore s.s to-t_est,,,
,

4. 4. 8 Seq. programming.' |

reset: "OFF" press-to
I.- -

I

t e.s.t_,

g -

g 4.4. 9 Seq. Clock-Norm :
*4

,
, , , ,

p . 4.10 S.e.q. . Cloc..k. _-delay I
-_

,L i. 4,.12 Seq. Block 1
, , ,,'t

'

- ! 4. 4.13 Seq. Block 2
,, , _ _ _ ..,I.

*

I
,

. ! 4. 4. 14 Seq. Blo. ck.1 .. .,[ . . l . _ .. ' - _ |c --

!.. _4.4 15.. Seq. Block 4 .|... . .,
|

L3, +. u ATI.no rm.. .._ . _. g'
.

..

.._ i. -

. . . . '
,

- 4 ..p . 4.18 AT. I-Test
. ..i . -. [ . .

'
.

. - _ . _ - . ,

u .4. 4. 1.9 ATI- Te st ._ g. g . . . .
.

,

?
. .

i 8

4. 4. 20 ATI-Enable ! I.

[_ _ . _i
L.4. 4. 21. ATI-Enable

. .| .. ._i
.

; ! i
-

T T_ ,'

4
. , . 1.-- -. 4. 2.2. .A. T...I.-En. ab. le . ,i _. .

*

. ._
'

|t Inspection Stamp I*

'

. ..O_ ,. --._ ..- . .

~

Date
___- . . . . . - - _ . -
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f ACCEPTANCE TEST [
i

UNREGULATED POWER SUPPLY ASSEMBLY
,i R

m KDE1907%'

2,,, D w g._ KDE - 19 07 Rev. Ai

M -

vava a,e esma i
1. Visual Examination I Angsad dwtood 4 6_

ao wwm =.,s.=*=
, w .. m n e=
j,,|

Visually examine the power supply for the followihg j)gt
aar as use

ee6J3,p E"*"*f,1with drawing KDE1907:
j- :: a n ss o u
.n.4w su. a4 Nr.e 4= ==a) Workmanship, Assembly and Fit. e ea.e ens mesene saa aman e

p .g =~-=. t o .S l'+b) Materials, Parts and Finishes. :t 1,Y;,,, ***c) Markings. !
%, ,y,, m,u,

,

2. Dieleetric Strength ' ' * ' " ' " * * * * * "
re- a a.**w meen

\

__

a) Form a single isolated circuit by connecting all terminals
on TB1 together.

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

-
..

3. Opera tional

a)
Connect an ohmmeter between TB1-4 and TB1-5. Theresistance shall be 470 * 50 ohm,

b) Connect the power supply per Figure 1.

c) Withs no load the output voltage shall be 28 * 2 VDC.

d) With SA load the output voltage shall be 24 * 2 VDC. '

.

r -

1799 - E -so - e - 3 7 - i I:
;
'

i'c g=es o % */wL44 % 4 "/u ht | .i

j Acceptance Test-Unregulated
.

Power Supply
CCC P/N KDE1907 I #

,
,
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' QUALITY CONFORMANCE TEST PROCEDURE
AND

R TEST DOCUMENTATION .

$ FOR

3 SUPVEILLANCE INDIC ATOR ASSY
>* CCC PABT NUMBER KF1913-13e KF1913-2
%

..
.. .

,

] 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 DR AWINGS

'2.1 Assembly KF1913, Rev. D,

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

.

-

f

I
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3. 0 TESTS TO BE PER FOB MED
R
$ 3.1 Visual Examination.
m
2 '

>. 3. 2 Dielectric Strength. .

Z
*

.

.

3.3 Insulation Resistance.

3.4 Operating Tests.

.

4. 0 TESTINC

4.1 Visual Examination (KF1913-1 & IdE1913-2)

The equipment shall be visuauy examined for the
fonowing 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 oY corrosion.

4.1. 4 Markings.
.

4.1. 5 Check (d appropriate block of Test Documentation sheet.

4.2 Dielectric Strength'(KF1913-1 & KF1913-2)

- 4.2.1 Form a single 1.=olated circuit by connecting all pins
on the module. connecto r together.

4.2.2 Apply a potential of 500V AC, 60 H=, between the
isolated circuit and the module instrument frame,

for a period of one (1) minute. There shall be no

arcing or breakdown.

4.2.3 Check (4 appropriate block of Test Documentation sheet.

Quality Conformance Test
Procedure for Surveinance
Indicator Assy
CCC Put No. KF1913

CONSOLIDATED CONTROLS CORP.
BETHEt. C O N N ECTIC UT. U.S A .

DR. SHEET
C H. 2 0F

Lin - REVISION DATE LTR REVISION DATE D TE

l
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4. 3
- Insulation Resistance (KF1913-1 k KF1913-2}

R 4.3.1 Form a single isolated circuit by connecting
y all pins on the module connector together.
2
> 4.3.2 Apply a test potential of 500V DC between the.

X
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.

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. q

'

4.3.4 Check (4 appropriate block of Test Documentation
sheet.

,

4.4 Operating Tests (KF1913-1 & KF1913-2)

4.4.1 Connect the KF1913 unit as shown on KWJ1316/9

4. 4. 2* Connect the simpson (AC voltage range) between
test panel l>Inding posts BP1 & BP2

4.4.3 Set the test panel switch 51 to Pos.1 for
KF1913-1 or Pos. 2 for KF1913-2.

4.4.4 Set test panel PWR switch to ON.
.

4.4.5 Set Test Panel switch S2 to Pos. I and check that
AC meter Indicates I4.4*2,0 VAC. Check (4
appropriat'e block of Test Documentation sheet..

i

i

I
Quality Conformance Test,

| Procedure for Surveillance
Indicator Assv
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C1,

Set test panel swit, h S2 to Pos. 2 and check thatV 4.4.6 c
AC meter iindicates 23.0*2, O VAC. Check (4

|g appropriate block of Test Documentation sheet.$
m
2 4.4.7 (KF1913-1 only) Depress and ' hold test panel switch

S3 and check that AC meter indicates.O VAC.:
M

Check (d appropriate block of Test Documentation
sheet. (

_

4.4.8 (KF1913-1 only) Release test panel switch S3, and
chack that AC meter indicates 23.,0*2.,0 VAC.

- Check (A appropriate block of Test Documentation
. aha c,t.

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 appilcable blocks of Test Documentation
sheet-.

.

.

.

I

.

.

'

. ,
'

I

i .
!

>
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QUALITY CONFORMANCE TEST |

ALIGNMENT A ND DOCUMENTATIONo FOR,

es SAFETY FEA TURES ACTUATION SYSTEML~n
-

CCC P/N 9N16E
#. '

> Iv
f ~ 1.O TEST EQUIPMENT

,

i
.|1.1 High Pot Tester Model 805-2, Beta Electric Company.,

!
.

. .

1.2 . Megnhm Tester, Model L6B, Ir.dus.trint Instruments, Inc. !,
.

~

1. 3 Digital Voltmoter, Model DVX-350, Data Tech or equivalent.
'

2.0 DRA WINGS '
'

-

S9N16-1, Rev. B - - - - ~ ~ ~ ~
__ - ;

S9N16-2, Rev. B~_
~ ; -: !,

S9N16-3, Rev. 'B :
,, ,

-s 7 .? O ;j [''. 3) h ; ('. ;;S9N16-4, Rev. B 1,

I "" " " ,j ;, ;j
g ( '.' (, | .$. t. - S *t.

KWJ1316/10 -

-
,3. O TESTS TO BE PERFORMED

3.1 Visual. -
_

.

'

3Z Dielectric Strength. -

|. . .

7unces c4 noou,4 u.we,

3. 3 Ineulatien Resis tance. 8 M ***d *w -- ~' |s c ase e .us .~ . .a.. < m ,

i.i . . - wie. n e.,, g

Pa ' * * * 53.4 Alignment. I
-

3 C N,,.,e,w
d.s

c.=-.e. m.4 4 en.u . .. <, .. w.u i
'"'m'"'''*3. 5 Fune tion.

4 . e e. : . ,,.y. . ,,.. e m.,
u., e , ,.a .c :. ..,. m. u

3. 6 Noise Rejection Test 9'/*?'E.y'~Om. :r -1. -73 --
| |

'-

tv -

st;xid ~g
n., - I-

3. 7 Full Load Tes t 2 uc.ca coer--

e. u. u,
p.gI

' o'"**'**'''*"t*'-.

38 Radiation Monitoring Equipment
-

|
- ,

s:
8

r 7 I 9 - E -3o G - 29- 3f
1

1A %unw
n.: . .> ; ~ p % . gI/O i. Quality Conformance Tect
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TESTING

- '

No te: When " Check ( }" appe..rs in this procedure, check offC '

:.ppropriati block cf the Tect Documentation Sheet. Full,

3
, load testing para. 3. 7 shall be performed prior to alignment.

*:( 3.1 Visual E:: amination (Preliminary) ,

2 (
i~

$ The equipment shall be visually examined for the following in I~

accordance with the applicable drawings.
'

t.
3.1.1 Workmanship, assembly and fit. -

i .-~

3.1.2 Acto rials , pa r ts' and 'filiis h'e's . I

' ' i

1 3.1. 3 Treatment for prevention of corrosion.
.

3.1.4 Markings .. . -

.

, 3.1. 5 Check ( ).

3. 2 Dielectric Strength -

*

.

, . 3.2.1 Jack-out alI m3 ules on all cabinets.d

3.2.2 Izi.fert a shorting plug (afl pins connected together forming
~

.

;',

.: an isolated circuit) on the morlule extender KM14. !
.

.

-
? .,

I-
.

3.2.3 Di'sconnect the _plus 15 volt (+), minus 15 volt (-), and'

common connection from PS 05, 06, 07 and 08 in the
cabinet und,er test.

3.2.4 Remove a module and insert in its place the module extender.
Apply a potential of 500 VAC, oO Hz between the isolated
circuit and the cabinet frame for a period of one (1) minute.

i

There shall be no arcing or breakdown. After testing
remove the extender and re-insert the module (do not

. . make electrical connection).
~

'

,

i
f 3.2.5 Repeat paragraph 3.2. 3 for the modules in all cabinets. !'

Check ( ).
. .

______
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_

. 3. 2. 6 Form a single isolated circuit by connecting all pina
e,

,
, together en a 104 pin'(male) plug. Insdrt this plug into a 104

C g, connector located in the rear of a cabinet. Apply 500* '

Q
'

VAC, 60 Hz between the isolated circuit and the cabinet for
'

,
,

one (1) minute. There shall be no arcing or breakdown
$ '

, Repeat for all 104 pin connectors in all cabinets. Check ( ).
-

,
.

M '

.'*
3.3 Insulation Resistance_

.

.3.3.1 Repeat paragraph 3. 2.1. *

s ..

3. 3'. 2 ReFaT~p'aragraph 3. 2. 2.
~ .

-

.

, 3. 3. 3
v. -

Repeat paragra' h 3. 2. 3.p..

,
,

. .
'

3.3.4; : Repeat paraigraph 3.2.4 except use a 500 VDC potential,.

, and record the value of insulation resistance, ambient.- 9

, temperature and relative humidity at the time of test.
'

3.3.5 The insulation resistance measurernents shall be cccreected
to a 77 *F value. Corrections shall be madeon the basis,

of insulation resis tance doubling for every 27'F decrease,

in temparnture.
.

a .s. 3- The minimum innulation rgig, ring reat; ling fq: tha above
test shall ha 10 megohms at 77 'F. Check ( ).f

..
>

. 3.3.6 Insert a 104 pin shorting plug into caci connector in turn
~

' in each cabinet. A t each connection apply 500 VDC between
the shorting plug'(isolated circuit) and cabinet frame for
one (1) minute. The minimum insulation resistance reading,,

-

for the above test shall be 10 megohms at 77 'F. Check ( ).
. . . -

' 3. 3. 7 Repeat paragr,aph 3.3.4 for all cabinets. Check ( ).

. . .
-

'

a ,

.

>
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s, 3.4 Alignment,' 7
~

_ ' 3.4.1 Insert all .modulec and surveillar.co cards in all cabinets.
-~

.

@ .

p 3.4.2 Connect aJ1 interconnecting enbles between cabinets.
2

.a

$ '' .- 3.4.3 Connect test set up per KWJ1316/10 in all test panels (4):
_

- Set SAM logic ewitches to N.C. position; all other
1switches to N.O. position.

;
|

-
-

3.4.4 Set the power switch on each test panel to the ON position.
'Obs' ort /ti thrt'th'a cabinet ; cew!:rt ps are ON. Cimek ( ). !

,.. ,

.

Note: Refer to Table I when performing the following !

- ',preIlminary steps: -

- .

a)~ - Adjust all bistable trip set (dial) potentiometers.- '

on all cabinets to their respective percentage-

s e tting.,

. .

,.
-

.
.

b) Adjust the signa.1 inputs to obtain the following
normal cabinet meter indications. (Normal inputs- ..

for tEs tin {}.
|

*

-
. CTMT Radiation 1 x 101 MR/HR-

2000 PSIG- R.'C. ' Press ure -

| CTNIT ?res s ure 14. 5 PSIA-
,

33 FeetI - BWST Level -

c) Assure that no bistable trips are present. The
6N81 bistable can be reset by depressing and -.

releasing the bistable rest switch. If trips are'

still prevalent, decrease or increase the module
trip set pot.

- |

3.4.5 Analog Amplifier Alignment

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

|

|
|

Quality Conformance Test
| Alignment te Documentation
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3.4.6 Connect the digital voltmeter between t'sst panel

' binding pos ts BPI(+) and BP?-(-). Set the tes t ~ panel
DVM selector switch to the applicable position ando

- adju .t the signal input pot to obtain -400 * 10 MVDC.

.. h * See Nota 3.4.7 Connect the voltmeter to module jacks VO and COM
y #1 and adjust the module NULL pot to obtain 0.250 *
M . 010 V DC. Adjust the mechanical screw on the

applicable meter to obtain the first major division.,
'

.

3.4.8 . With the voltmeter connected to BP1(+) and BP2(-)
adjust the sTg al input to obtain-2. 00 + .01 VDC.n

* See Note 3.4 9 With the voltmeter conneeted to module jacks VO
#1 and COM adjust the module GAIN pot to obtain *

5. 250 * 0.050 VIlC., , ..

~ 3.4.10 '- Adjust the module METER pot to obtain full scale
,

on the applicable cabinet mater.

3.4.11 . Perform a linearity check per Table II. Check ( ).
'

. .;, . e..
Adjust the signal input to cbtain the NORMAL input

.

3.4.12. . .

# defined in paragrap5 6.414. Reset all tripped
bia tables .

. ;

3.4.13 Bis tXbTes

. For each bistable listed Ln Table I, perform the
I,, following applictble alignments:

NOTE: Jack out the bistable being aligned and reinaert
'

using a module entender
,

3.4.13.1 Bistablo Tunction 6N81 (INC), or 6N81 (DEC),
6N82 (DEC). -

,

3.4.13.2 Adjust the module pots as indicated.
, ,

-,
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. s'

O' . INC. DEC.-

' TRIP SET 0.0 0.0

R3 .
', Fully CCW Fully CW.

.

R4 Fully CW Fully CCW
c,

C
3.4.14 Alignment for 6N81*

. ,

O .

$ Set the input signal to 4. 00 MA * .01
M

3.4.15 Set tr'ip set pot to (000) on dial._

' 3.4.16 Adjust R4 (CCW for increasing, or QW for decrease
trip) until the trip light just illuminates.

, 2 .

.the dial setting,tpressing-and-releasing the Reset and then
(If tha histahla is tripped, it can be reset by increasing

-, ..
' returning to 000 on dial). .

'

. 3.4.17 Set the trip set potentiometer to 100 and adjust the
input current to 20 * .03 MA

. . ' -
- -

..
< ,

:-
.- .

3.4.18 Adjust R3 CW for increasing or CCW for decreasingi

E untti the trip light Just-illuminates..

If the trip light in tripped,1; ean be reset with the
resit pdiE6tt6s.

~

-
,

.
. , * .- .

3.4.19 Adjust the dial potentiometer to the value indicated in ' g
Table I. -

s Example Bistable 04: -
,,

2500 psig : 1600 psig -= 64%
100 X

16. 00 MA : X + 4. 00 = 14. 25 MA
.

; - 100 64

.

3.4.20 Align the ATI as follows:

' 4.' S With the module on tho extender, jumper U1 pin d2 to.

the ATI common. *
.,

,

.

Quality Conformance Test
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'3.4.21 Monitor R16 with the oscilloscope placed between |.
>

.

^

R16 and system common.
{c. t-

t

3 3.4.22 Adjust the-input signal to thu trip value of the i3

; . bin table.'

,

,

E
.

y 3.4.23 Set the oscilloscope to center reference, and return the
' *

input signal to its normal operating value..

""-"
3.4.24 Adjust the high potontiometer to result in an over

1'

tes t of 0. 25. to' O.'70.VDC. (sce not,e,#2) ',

'3.4.25 Adjus t the low potentiometer .to.give an under test |
.

, . . pulse of 0. 25 to* 0!70VDC. (.eee note #2)
s x
,

;. 3.4.26 Alignmant for 6N82 ~

,

'

'
Set the input signal to 4. 00 MA * . 01. ,

,

i

,.3.4.27 Set trip set pot to (000) on dial. '

,,

.
-

.
,

3.4.28 Adjust R3 (CCW) until the trip light just goes off. |

. AdjustR3 CW until tho trip lamp illuminates. I

3.4.29 ' Set, the trip set.pota"+hatar to 100 and adjust the '
i

inpnt current to 20 . 03 MA . . . , .

.

3.4.30 Adjuat R4 CW and then CCW until the lamp just
|Illuminates .-
i

.

)
''J A . 3 ' If Ahe trip light.is tripped, it can be reset with the, .

,
_

reset pushbutton. '

, .,

; -

\.

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

. s

'

Example Bistable 03:.

. . . .
.

- 2500 psig : 1800 psig = 72%.

100 X' =

.16. 00 MA : X + 4. 00 = 15. 52 MA -

100 72 |
*

,'
*
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. . 3.4.32 Align the ATI as follows:|_. [

,
. ,

With the module' on the' er. tender, Jumpor U1 Pin 172
dC to the ATI cornmon. ,
*%'

.
.

.*-

;, ;;
.

.3.4.33 Monitor R37 with the oscilloscope placed between R37
?

'

2
-

and system common.
; ;.

g.

Adjust the input aignal to the trip value of the bletable.3.4.34
s . ,

'
,

'3.4.35 Set the oscilloscope to center reference. |
'

, ,

'
~

Adjust the h'igh potentiometer to result in a over'3.4.36
- tes t of C. 25Mo' .0.~70 VDC'l','. (see note #2) -

'4.37 Ad'just the low potenticmeter to give an under tes't pulse -
-

.

of 0.25 to'0.~70 Volts DC(see note $2)'

.-
. .

~

,

*

NOTE 91.,
..--

'

When.aligniet he~B .VST trip bistable, BA12,t
'

i
..

.
substituto the following :

,

'

~'

Pg.L. 3 4 732 A ,' l' *

' .

;
~ Replace .250 4.0IO .VDC with . .

. -
'

. 750 * . 010 VDC

Para, 3. 4. 9: ,*
'

15.250.* 0.05 VDC with' Replace,

5.750 * 0. 05 VDC.

NOTE #2-

The high potentiometer will effect the cetting of the low
potentiometer. The high potentiometer may have to be' *

re-adjusted to obtain the desired low set poir3.t

-

Obtimium setting should be *0.40 VDC. !
.

_

?
' ' '

I.
.

i !
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| 3. 5 Function Tes ts '

! |
s .

C. Adjust all siguni inputs on cil en :t panels to obtain Normal

} conditionr_ described in paragraph 3.4.4B,-..

n
.

.

3 1 Tape the door interlock switches closed.
i >

4
3.5.1 Roset tripped 6N81 bistable by depressing and releasing

the module RESET switch. Observe the following test
'

panel lamp condition. .,
. .

BISTA BLES TRfPS OFF|

1

Per-mission to blocle OFF..

BLOCK OFF
1 ANN ON -

.

. ,Rolays
. INTERLOCK ON -

Otttput. Modules ANN ON~

SAM' Logic RMT INDICA TION OFF
*

Sequencer ON A ON
B OFF

SEQU ENCE 1. 2,3,4 ON
Door Interlock ; O t4'-

.,.

t
-

! Observe the ATI lamps (cabinet #1). Proper ATI
~sequence must conform to Table I of S9N16-1 Sheet I

.

'

fS . The ATI module FA ULT lamps may be ON due to
|

,
.

terting. If so, dopren nnd release the lamp. It
shall ectinguish and if no faults exist, remain OTF

| throughout the 65 counto ( ).
\ -

,
,

3.5.2 On cabinet #1, set the test panel function switch to CTMT
radiation. Hold the spring return CTMT Radiation OPER-
TEST awitch in TEST pocition and rotate the corresponding
tes t input. It shall be possible to adjust the input from

. .400 to 1.999 VAC and produce a corresponding fuli.

2
scale swing on the CTMT RA D meter .. Check ( ).

~

j Clear all trips af ter tes t.

O

;
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!
. 3.5.3 Repeat paragraph 3. 5. 2, substituting RC pressure.
o Check ( ).

*

,

s -

h 3.5.4 Repeat paragraph 3. 5. 2, substituting CTMI presoure.
,

.- p, Check (. ).
>+

3.5.5 Repeat paragraph 3.5.2, substituting BWST level.' ' * *

Check ( ).
" '~

3.5.6 Repeat paragraphs 3.5.2 thru 3.5.5 for cabinet #2
,

- thru #4. Check ( ).
''

,

3.5.7 On all cabineta, depre.ss and release each 6N81 bistable

'

tes.t pushbutton. The bistable trip lamp will go on and the
test panet lamp will go off. The lamps will remain in this

~

* *

state until reset by the reset puahbutton. *
"

The 6N82 block bietabics (BA03, BA05) will not latch when
- the test pushbutton is depressed. Module test pushbutton

. deprerred - test panel ann. - off, module trip Itght - on,
perm. to block light - on. Module test pushbutton released-
test panel ann. on, module trip light - off, perm to block
light - off.

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

Observe that the 1/5 lamps on Lill, L121, L112,
- L122, L113, L123, L114 and L124 are illuminated

Check ( ). Reset BA101.
.,

3.5.9 Repeat paragraph -3. 5. 8 using BA201. Check ( ).
.

and reset BA201.
:

3.5.10 Repeat paragraph 3. 5. 8 using BA301. Check ( )
and reset BA301.

s

3.5 11 Repeat paragraph 3. 5. 8 using BA401. Check ( )
*

- and reset BA401.

.

.;

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

Observe that the 1/5 lamps on Lill, L121, L211, L221, -o
'C L231, L241, L251, L261, L271, L281, L291, L112, L122,-

[-- L212, L222, L232, L242, L252,' L262, L272, L282, L292,4

y L113, L123,. L213, L223, L233, L243, L253, L263, L273,
~

y LZ83, L293, L114, L124, L214, L224, L234, L244, L254
.

L264, L274, L284 and LZ94 are illuminated. Che ek( ).
'

' and reset BA 104.

,

3.5.13 -Repeat paragraph 3.'5.12 using BA''.94. Che'ck ( ).
'

'

..

' '~

and reset BA 2047''
1
.

3.5.14 Repast 3. 5.12 using BA 304, Check ( ) and reset! .

"' a RA404. -
~

r
-

t

'"'

3.5.15 Repeat paragraph 3. 5.12 using. BA404. Check ( ).
| ;,, and react BA404. - '

..,

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

3.5.16 Trip RCP Lo Lo trip his table (BA 106) in cabinet iI. '
|

'

' Observe that the 1/5 lamps on L311, L321, L331, L312,-

L322, .L332, L313e L323, L333, L314, L324, L334,are
;

- illuminated. Check (v) i.nd reset BA 106.
'

1 .

3.5.17 Repeat para. 3. 5.16 using BA 206. Check (- ) and*

,

reset BA 206 g
- .

.
,

3.5.18 Repeat para. 3. 5.16 using BA306. Check ( -) and reset-

BA306.'

'

3.5.19 Repeat para. 3. 5.16 using BA406. Check ( -) and reset
BA406..

i

3.5.20 Trip CTMT pressure Hi Hi bistable (BA109) in Cabinet #1. ,

. - |
'

| ,

i Observe that the 1/5 indicators on L411, L421, L431,
L412, L422, L432, L413, L423, L433, L414, L424

1
_ ' ,~ and L434 are illuminated. Check ( ) and react BA109. g

.
.

,

s*.'s * . , . .

i
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,

' v3.5.21 Repeat para. 3. 5. 20 using BA209. Check ( ) and
l . reset BA209.
o -

. i
i~

3 3.5.22 Repeat para. 3. 5.20 using BA309. Check ( ) and
i

g reset BA309. I
i *

2 |

y 3.5.23 Repeat para. 3.5.20 using BA409. Check ( ) and !. .

,
reset BA409. .

.
'

,u 3.5.24 Trip CTMT ' pressure hi bistable (Ballo) in cabinet #1.
- *. .

^

Ohsarve that the 1/5 indicators ou Lill, L121, L211,
,

L221, LZ31, L241, L251, LZ61, L271, L281 L291,:
'

L311, L321, L331, L112, L122, L212, L222, L232,,

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

L332, L113, L123, L213, L223, L233, L243, L253, 9; .
.

'"4 -

,.

L263, L273, L283, L293, L313, L323, L333, L114,
. L124, L214, L224, L234, L244, L254, L264, L274,

! L284, L294, L314, L324 and L334 are illuminated.
'

,.

Check ( ) and reset Ballo.

3.5.25 Repeat para 3.5. 24 ucing BA210. Check ( ) and
reset BA210. 1., , i ; . A ue

3.5.26 Repeat para. 3. 5. 24 using B 3'10. Check ( ) and reset
BA 310.'-

,
_

!'

- 3.5.27 Repeat para. 3. 5. 24 using BA410. Check ( ) and reset
- "BA410.

,

, s >

3.5.28 Trip BWST lev'el bistable (BA1.12) in cabinet #1. ,, *
...

| ,.

Observe that the 1/5 indicators on L511, L512, L513,

| and L514 are . illuminated. Check ( ) and reset Ball 2.
|

-

| 3.5.29 Repeat para. 3. 5.28 using BA212. Check ( ) and re-
'

- set BA212.
'

. . ,

., . .

,

3.5.30 Repeatyara. 3. 5. 28.using BA312. Check ( ) and re- |
l set BA312.
l

..
-
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I3.5.31 Repeat para. 3. 5. 28 using BA412. Check ( ) and [reset BA412.
i.

' *

g 3.5.32 Adjust the analog value of reactor coolant pressure to
, g 1700 PSIG in all four cabinets, the module trip lamps '

';g on BA103, 203, 303 and 403 should illuminate. Actur.tc
y the. local block pushbutt,cns on BA103, 203, 303 and 403,

'
t i and verify that the block lamp illuminates on each.'

Reduce the pressure to 1000 PSI in.ill four cabinets.
i The 1/5 lamps of Incident #1 and #2 should not 11-

i ~

luminate. Check ( )i .. ,

.3.5.33 Adjust the analog value of reactor coolant pressure to.
,

.' . 500- PSIG. in all four cabir.;,1;:, the module trip le.mps
on BA105, 205. 305, 405 should illuminate. Actuate..,

** the local'.' block pushbuttons on BA105, 205, 305, 405 .
<

,

,S .I 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 11--

-

,
,

'luminated. Check ( )., ,
,

'

[
- 3. 5. 33A Return all parameters to normal values.

! . . .<

3.5.34 Repeat para. 3.5. 32 execpt une the remote block switch
on the test panel. Check ( ). -f

I'

3.5.35 Repeat para. 3. 5r. 33 except use the remote block switch.;

j* on the test panel. Check ( ).

Return all parameters to the values per para. 3. 3.4B.*

'

3.5.36 Trip and Reset BAiO2 (channel failure) and obcerve
'

- trip lamp on the test panel is extinguished and illu-
'

minated.
.

j Repeat for all channel failure bistables

| BA102 BA107 BA108 BAlli
BA202 BA207 BA208 BA211
BA302 BA307 BA308 BA311 -

BA402 BA407 BA408 BA411
! - Check ( ).

.

.
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g 3.5.37 Observe the Surveillance Indicators on the front of *

l. each cabinet when performing the following test. The
indicators are arranged as follows on each pair of

* cabino ts.
s
m *

h "I.N C l % ~$, , MC d. IMM
"

-

p & r- ,&r -

; ,

% oooooooo 0907(00og~ yFUf]\IIU YI Y l P7 7i
. -

,

.

.

: .

-

. .

'

. ,

..

,

-

. . ,
,

Depress the trgp pushbuttons on the output modules
associated with Incident #1 (L111, L121). Surveillancea

Indicators on C. binet 01 should be dim and the indientors
' on Cabinet 93 should be bright. Check ( ).-

.
E

|
3.5.38 Repeat paragraph 3. 3.37 using L113 and L123. Check ( ).,

.

3.5.39 Depress .the trip pushbuttons on the output modules
'

: associated with Incident #3 L311. L321, L331).
Surveillnnee indicators on Cabinet #1 should be dim and

' Cabinet f 3 should be bright. Check ( ). The associatedi

',
HIS lamps on the tripped cabinet will go out.,.,

,

3.5.40 Repeat 3. 3. 39 using L313, L323 and L333. Chech( ).

!
,

3.5.41 Repeat 3.3. 39 using Incident #4 in Cabinat #1. Check ( ).

3.5.42 Rep 5at paragraph 3.3.40 using Incident #4 in Cabinet
# 3. Check ( ). |

.. ..

9
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l.
3.5.43, Repeat 3. 3. 39 using Incident 95 ih Cabinet f1. Chock ( ). j.,

3. 5. 43A Repeat 3. 3.39 u.ing Incident #2 in Cabinet #1. Chech( ). ;Ic,

. - , 3.5.44 Repeat 3.3.39_ucing Incident 35 in Cabinet 03. Choch( ). t
* 3. 5. 44A Repeat 3. 3. 39 using Incident #2 in Cabinet #3. Check ( ).,.,

Im 3.5.45 Repeat paragraph 3 3.37 thru 3. 3.44 using Cabinets #2f _ and C4. Check (- ).-

% ~

3.5.46 Return t.11 inputs to the values of paragraph 3. 3.4(b)
,

j and reset all trips. Observe that all SAM lights on the 'i! test panel are extinguiched . Che'dx '( ).

3.5.47 Trip all output modulos in Cabinet #1. Observe that
all SAM lights remain out. Cpeck ( ).

,
.

3.5.48 Reset Cabinet #1 trips and repeat paragraph 3.3.47 '
-

using all trips in Cabinet #3. Check (:, ).
- e- : .

|.
:

|
~

3.5.49
a _-

Repeat 3. 3.47'and 3. 3.48 using Cabinet #2 and d4.

,,3.5.50 Place au remote switches in the actuated position (down).
Introduce a trip cor.dttion in all output modules of Cabinet
il and #3, all SAM Indicatora on dim. Check ( ).,

,

t
-

3.5.51 Plc.ce all remote switches in tho' hot actuated oosition
(UP) asecciated SA,M INDICATORS should be out. fI.

Check ( ). 'f1

!

3.5.52 Introduce a block in all output modules of Cabinet 01.
All SAM Indicators should flash. Check ( ). |

| 3.5.53 Place all remote switches in the not actuated pocition I

j (down). The associated SAM INDICA TORS should remain
'

i
on bright. -Check- ( ). |

l

3.5.54 Ropeat paragraph 3. 5. 50 thru 3. 5. 53, except introduce |
the block signal from Cabinet #3. Check ( ). 1

i

|
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*, I 3.5.55 Repeat para ;raph 3. 5. 50 thru 3. 5. 54 using
cabluet J2 and 64. Reset all trips and blocks. q-.

h . 3. 5.56 Set the test panel SEQ. START switch to ON &
y OFF ar.d observe the following:
.4 -

s' > *

Test panel SEQ ON lamps change state.g

Test panel SEQUENCE lamps 1,2,3, & 4 extinguish-

i - then sequentially illuminate and. ex'inguish, at the,

'

sazna time, the. following surveillance lamps shall
illumi= ate and extinguiche

After approximately 30 seconds, the test panel
Sequence lamps 1,2,3 k 4 shall illuminate atid -

i
- SEQ ON lamps A & B shall change state. Check ( ).

e

" 3.5.57 Trip all cabinet #1 output modules and depress the.

local. SEQUENCER START pushbutton, observe that
# the-fellowing occurs:

8

""Sequence il - Zero seconds .
-

.

,.

~

Lill, L121, L231, L261, L271,
~

L281, LZ91, L321, L331, L421,.

-

,

'

and L431 do not change state.
Check ( ).'

|

| Sequence #2 5 seconds.
,

I
'

L241 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 seconds.
,

|
|

., ,
L211 blocks for 10 sec. , unblocks for 3 sec, g
and re-blocks until the end of sequence.
Make a chart recording of this sequence.

I I
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Sequence 64 - 15 seconds.,
.

s I
L311 blocks for 15 sec. , unblocks for' 3 sec. ia

ts

re-bicchs until the end of sequence.$ -

Make a chart reed: ding of this sequence.
,
*

N
p Scquence 65 - 20 seconds.W.

L221,. L251, L411 and L511 block for 20 sec,
unblocks for 3 sec, and re-blocks until the,

. end of sequence.,,

Make a chart rec'oiding of this sequence.

3.5.58 Repeat 'for cabinet f2. f 3 and #4.
,

3.5.59 Trip BA113 and observe that the trip lamp on the -

test panel is de-energized. Reset the bistables, the
. lamp is energized. Check ( ). The K03 relay lamps on
the test panel will also change state.

, . 3.S.60 Repeat for cabinet f2. f3 and #4. Check ( ).
'

3.5.61 Remove the tape holding door interlock switch.clocod .'

on cabinct #1. Door Interlocit. lamps on all-four test ,.'
panels shallilluminate, Check ( ). Replace tape."

-

3.5.62 Perform paragraph 3.5.6I for all four 4- 's.
Check ( ) .,_

.; e
.

3.5.63 FINAL VISUAL.
- -

.

After completion of all testing, disconnect test set-
. up and perforni.a fiz.21 visual as follows: ",

,

A) Check for chipped or marred finishes.
.

B) All modules and knobs secured. '

C) Cable ties, clamps, etc., secured. -
.

3.5.64 TEST DOCUMDITATION
.

'

.

After satisfactorily completing all tests, affix I

. inspection stamp and date applicable bloch of test
documentation sbcet. Remove all tapes holding door

,
s

|-
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I
interlock switches cloced on cabinet #1 thru #4 I

- I
.

I

Check ( ). j,

CI e
.
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3. 6 Noise Reiection Test
g.

3.6.1 With'ali bi&e. bit: trips cet at the vr. lues indicatert
*

o
0 in Tr.'alo I and input F.rameters act to the values of

- $ para. 3.4.4 (B) connect the noiso rejection circuit"
2 per drawimg number YC8 354-15
><- .

tM Perform the switching test por the Noten on YO8-
|354-15
s.

. t
.

.

. s

?
-

.

.

'

. . .

?

. . -

' o
'

.

~
.

*
. ,

,

.

, , ..
.

.- ,..

- t

. .

.

.
?

,

.

1
.

.
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3. 7
.

_

Full Lo'd Test
C

E
Connect the ESAS cabinet 1 thru 4 to the KWJ1316/10 testj panels. During the initial checkout of the equipment, and'

3 functional testing, maintain the equipment energized to pro-
.b .~ vids a mMmum of 100 operating hours on all cabinets., *

;

t
- -

This test has been complied with by virtue of the fact that i
t

,

s . approximately 1100 operating hours have been logged on the
equipment to date.,

- -

March 1 thru-March 31 ~I5 'h'our s

April i thru April 30 175 hours
'

*
'

May 1 thru May 31 325 hours,

- June 1 thru June 25 500 hours

.

e
- :

.

.

.

~ -

.

h

.

. . .

.

.
,
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|

Radist!on Menitoring Equiement, t

>
'

Patta required:,s
th

;;
1) Victoreen Cable part number 1254.M 2) Ion Chamber '

. . , y 3)
845 Arca Monitor (mWed in each cabinct)

! t
'

NOTE:
The radiation monitoring equipment requires a variable,.

gamen input to produce a linear output signal over>
seven decades of informntion.

.

-

The CCC piant is notin a.F* " to Ust this equip-'

mera fromi;b.c sctcciar input and the following is
.

"

: . anh'dMid: ' '

*t '

The:845 monitor output is a 4,0ma io 20.0ma analog
. .

,

current and this is disconnected at terminal board.
3 .~.

A variable current source is substituted at these points
'

and the bistables, Matri:r, etc. , are checked out usingthis source.
,

;
.

.

After completion of the functiona'l test para. 3. 5 of'-
KYM 315/10, the currcn . source is to be removed

I,

-

and.the Victo.reen cable and source arn to be connected.|

|!

Check out the Victoreen equipment pe: para. 3.3 of
the Victoreen Manual.

.i ;,
*
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.
. ..

s
- ,

. . . . -
- t
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TEST DOCUMENTATION SHEET
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.T. EST PROCEUURE KYM135/10o
, C

,

'

*
! w ,

i

e
. .

@ Paragraph No.
. .. .

.,

Check ~I-,
' g ;

.I

3.1. 5-
.

. 3.2.5 ' ' *
4-

.
.

3.2.6 '
'e

,

.

3.3.6 -
=

.

3.3.7

.3.4.4 .

"
.. .

33.4.11
.

3.5.1

*
. 3.5 2 '

3.5.3

3. 5. 4
.

.
'

3. 5. 5. *
*

-
, . , .

3.5.6 *

.

.
~

3.5.7
> '

l

.

3 5.8

b. 5 9 ' ^'

. - ' '

.
.

3.5.10
.

-

.

1 4

*
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_

-
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; p 3.5.13 .
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*

*

t3.5.14*
-

! - 3.5.15 '
.

.

4i
l l

*

3.5.16
i .
, .

I

. 3.5.17.
,

.

3.5.18
i \

3.5.19 -
.

-

- ' 3.5.20. '

|

|

.
3.5.21

'

, 3.5.22 = ' '

'
- 3.5.23 . ~~ ~
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.

3.5.26 -

,- . .

.

3.5.27
. .

--

'
.

. .

3.5.28
.

3.5.29

3.5.3U
, l

.

3.5.31

~

Qanlity Conformance Test,

I
s,

Alignment le Document:stion.SFA$j
..

. . ._
.. - -

CCC P/N 9N16 ~

.

CC.'!OCUCA72D C0iiTr.CLS C00?.
, .
| CITM2'. C O*";~",71 *.U7, U .u. i

' 0 7, 8 . . . . . ~i
. . . . . . *

1
'1 C;" I

.
C;f.

_

''.

~ ..
tu |' PEI A':Y;?:-'3 | C '.T': it.Trl nEYi ton | OAT: I, . .

'

|
.

l KY..:115/10~_
.. .

.

CEI.
. . _

,

,

-~.. , ,?.~." ,. ,._.-,.,-,,.._n.,,-. , , , , , , , , . , . , , , , , , , , , , , , , . , ,, , _ , , _ , , . _ , , . ,, - , .-



_ -

,

-- .w a r. . --- , - ,. r;;ny. . ~ -rw--- ~ uera w? v w~ r: +x : - - . -- ~m " -- w":M"-a!E~ T? - T,--.

., .

.
- 1

g '

s '

g_Paragraoh No.
.

,
-

Check

3.5.32
.

-

Oi

k, -

3 3.5.33 :-t -
m

5
~

2 3.5.34
P.

.

. . -

M '

3.5.35 *-

..-

.
.. -

.. .

3.5.36' *
. .

.: *

3.5.37 *
..) -

*

3.5.38 -
.

' 3.5.39
.

.

. 3. 5.40 i

3.5.41 .

3.5.42
.

*

3.5.43 -

3.5.44
i
,

r

- 3.5.45
.

3.5.46
-

.

.

3.5.47 '
.

'. 3.5.48

.
3.5.49 -

| 3.5.50'
- . . .

3.5.51

i

Quality Conformance Test.

Alignment le Documentation
|
i SFAS. CCC P/N 9N16-

CON 0ct.lCf T50 CC.';T.'t0'.O C0! .'t j
-*

Em t!. cc: ::' ::: uT. e. './. 8
,

0.7. j 3. .y
:: . 12-1 %

dl-
| .

._ ,,
- .,,

c:'t: 73:8 i L.*.72 l'7-j :::vic.sc': | Or.T I.,7, j "7M 315 /10
,

| oo31
_j

.

_ . . .

.

, _ _ _ . _ . . . . _ . . . . - _.

. _ - . . _ . _ . _ . . , . ,.._ _._. _.. _- , _ _ _ _ _ _ _ _ _ _ . . _ _ _ - .
-

___



- - - .

'

- u. , ;. _ - ;- - r u ,. .+ .ye r :m v . % . r-t,e.y --r-#:w c: u;e.7 -- -=.pm .. - '
,

.-
, ..

.

:3 - . .

. ..

i,

_._

:.

Parceraph No. 'Check*

s s

3.5.52
s
e
;; 3.5.53 e

-

, m . <
e

, ~

y 3. 5.'54 .
'

=

.
. ,._,

-

i'

3.5.55.

s
.

3.5.56 --

'
'

, .

... '',3.5.57.
. .

3.5.60
'

~' '

.
.

'

3.5. 61.

- .

- 3.5.62
.

i .

3.5.63 -

,
...

3.5.64-

. . _

. .

3 6.1.

.

.
.

3.8
.

-
.

: -
,

.

|
,

t

.

t .
-

l

.

. .,

. s

.

-

Quality Conformance Test |
Alignment le Documentation
SFAS, CCC P/N 9N16

..

CC.'jSCtJC;.T' 0 CO.*1TCCt.3 00.7.1 ;2
# E17"2L C C *:!' ** 07t .7 'J7. 'J.0 3 i

m .

| '' a - .! :::: ? I
'

; c::. !2 C.'
. . .

| 4 : .,,, i.

KYM315/10 :|.T3! r :: ? Ou | ct.;; %;r.{ r.svicion | c it f.y .,7 1

ce .
- . . . . .. . . ... . . . .. ..

e - - , - ,, e ---e. ,-e---..---n.



_
_ =

*

_ . _ , .

-.

,' --
... .

,'~
. .

.

KYM315/10 9 ,;

0
.

!',- . . ,

.o :)
~ ' TABLE 2 *

.v .
1

ANALOG LINEARITY '. '
.

::

'! INPUT. *.
'

; }j PARAMETER 3.
'

*=
1

.
. .

i CTMT Input (VDC) * . 013 .400 800 1.200 1.600 2.000' <
i RADIATION Output (MR) 10-1 10* 10I 10 2 ;10 3

^ '
_

n Tolerance * 2x10" *. 22,10 *.2x10 *.2x10 *.2x10 t ,. ' p
i

-

...
,,

.

;-
h REACTOR Input (VDC) *. 010 .400 .720 1.040 1.360 1.680 2.000 '!*

; COOLANT ''
-

'

PRESSURE Output (ji',alg x 100) 0 5 10 15 20 25
*

>

, * SO - .~ '.
.

s.
. *

S +
-

, :.1~es -

0 Containment Input (VDC) *. 010 400 666 .932 1.J98 1.462 1.730 2.000 - 4,
>

PRESSURE Output (psia) * 1. 2 0 10 20 30 40 50 60
,

'

.,'
|

-

y ,

,1 SWST Level Input (VDC) *. 010 .400 .720 a1.010 ,1.360- 1.680 2.000
,, Output (Feet) *. 8 0 10- 30; 30 40 50t , ,., g

nE$@4 '. " !' oo
, ,'
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1 l ..20 |:l TABLEI."* ,
'19

. - -
-

. -
'

]. . +
. ,q*.

-

INPUT "' DESIGNATION . . . ' . t Trip
. :3

.c*
; .

f : Pa ra meter Analog . s BA Description Function Trip i. . SET Rr.ng e
,

.. -
<,

. .: .s -

..' ''

CTMT 01 5' /- ~

10-I to '10 , - ?-
*

. , -

3.
- - - -

'' .. -e , ; g' -

.' 01 lit . TRIP
.

6N8.(' ^ .'25 G 87o' M2/hc. + 9|Radiation ..

.-,. ,

- -
, ;*

'g (INC) -
'' ('; 02 Chann. Failure 6N81 - 5x10 ? . ~ 16. 5%

,,-

-
-

. E $1 (DEC) . . ,' ' '} j'
-.

4 ., .
i-. . ,.

-." Reactor 02 v.-
.

. ,, ..

0-2500 1psig* -a
1<i. - - -, -

Q Coolant . 3
.

'.

'y > 6' - Pressure
, ,./

.

6N82 1800
- *1

; J. 03 LoDLOCK + *l2% 1
* ', -

.

,
,.

'

(DEC) .' .i. ; -. s z. .' >-

"A,'.''~
-"'- 04 Lo TRIP . , * - 6N81

'

1600 , # 64 % O l^'-.

9
. '.4

*

" ....s., . (DEC)
. ,

', , l".' 0 5 Lo-Lo-Block 6N82
, ..u . - . '.N.

- *i
'

.
.

;- ,' -
"j

n . ,,

- G. i

'

' ~.
600 :.- c. 24% 'O !' ' ' ' ~

~ I
~- (DEC) [ . . ,$ '.2'; .!i *

.'

'A
- 06 Lo'-Lo Trip 6N81 400 ".~165 In . ' .'

'
1

j ;.

'

, ' , ,' (DEC)
' ' '

'.C : ''

;.#

g 1 2. 3.00 '92% 'A07 Chans Failure 6N81 ''-o
' y :.. ,:.

'.3 (INC) 4
- N. i

.
*

n
13 Ili TRIP 6N82 280 h'11.2% 'f. - 5,

, .
,. ..

!! oi .

r e nn e-c ,

'. .

tn > D ..y".*
.' .

j (DEC) -J 4-
,

-

!.
., - .-

t"4 .o. om-p CTMT Press 03. ' ' 0-60 1p41a -a.O 04 e-.
, - . - - - .- -. ii 0 , ,s

i:, 8 4D
M k *W

1. 08 Chann, Faildre 6NSI 5 < r, 8.35% . '* :O - -
'- ./ 'i

'

nO (DEC),

1, i-

g'o "g .e g - -

- - - -

Q, o t
-

09 Ill Hi-Trip - 6N81(INC) ~38.4 , ' d4%.- .
-

i -

4
,

:;3 ,1 - c C* ;p . 18.4 30.5%'.10 - 111 Trip 6N81 ^

j- .,

...

t;'

o a t3 *R (INC)
* ' ,a o

s -e *=o
O>coE B WST -

' 3,
.

9i 0-

0 2 n a..
.

M ' h3 ij ogn Water Level 04 . - - - - 0-50 feet-

.[
, .

1 $@" I1 Chann, Failure 6NSI -39; . 73% |-y;i %I .y E II g
'

;
-

,

.- - "
,

1-4 o e+ (INC)
~

* O
, 3. t y

'
'' .n 12

Lp
Lo Trip 6N81 33.. . , . i 67,o+ ,--.g

..3 '?m (DEC) *
| ," . U . .y

,
,

gli f.,, 4 $cWad 4z.c43 eoo psIc. p
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TAB LE 3
(
eo i

% C

m (-
E CONDITION 1 2 3 4 5 6, 7 8 [
2 ,

$ Channel 2 1 No Ye Yes Yes Yes Yes Yes , Yes, .
.

,

Tripped*

4 3 No No Yes Yes No Yes No Yes,
__

2 1 No No No No Yen. Yes s Yesi Yes 's er ei Channel 't s.'s,

Blocked 4 3 No No ' 'N'o No 'So No/Yes) No No/Yes)
.

Equipment
Actuated No/Yes No/Yes No Yes Yes Yes No No,

'
'

SAM Light
i Status Out Out Out Dim Bright Bright Flashing Fla sh-

-
i

,
. ing

.

No/Yes - Means !'either" condition.- -- ** lor Vice Versa
'

-

.

: l''

-
.

5

|
| .- 2 .

,

| - - , ,. :'
_

. . ,

~~,

.%

. ;s

|
-

,

1

I

i

1 .' .

i
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W2 TO'
,

*n -.,

I f PROCEDURE KYM315/10x.
.

1. 0 Test Trip Bynass Switch
.. .,

1.1 Verify that the TTBS keys cannot be removed when the
switch is in any position other than dperate.

Cabinist il Cabinet #2 Cabinet #3 Cabinet f4
( ) ( ) ( ) ( )..

'+.

' Verify tha~t'only one TTBS can be operated at any one time -1. 2 .

(all others are inhibited),,

. ,

m

Cabinet #1 Cabinet #2 Cabinet f3 Cabinet f4
| ( ) ( ) ( -) ( ) ',

~

!.
'

1. 3
( Verify that the TTBS prevents the processing of trip

information to the remnining three cabicets for all input*

; parameteis.

|
'

' -

Cabinet #1 Cabinet #2 Cabinet #3 Cabinet f4CR ( ) ( ) ( ) ( )RCP ( ) ( )
.

( )- ( )
'-

CP ( .) ( ). ( ) ( )BWST.L ) ( ) ( ) ( )
,

,

a

:
|

|
*

.

1 .

*
|
|

|
|
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.

.

7 . I. I'N.EU ' '

-

,

-
.

~'=rpose ~ . 4

A. r.

4

c:e 7.zrpose of this study is to demonstrate by' analysis
! ~

that, *.he Dr.vis-Besse Safety Features Actuation System cabinets

satisf7 the earthquake resistance design requirements of Bechtel
,

bMcr and I=dustrial Division Specification No. Ti 9-C-41, Re-
*

vision 4. The c:ethod of " force analysis used is outlined in the
,

'

spec'fication(1) as l'ethod B; this is essentially the " normal
.

.

mode .ethod" as outlined in the literature of structural dynamics-
-

' * ~ ' - -

(2) (3). This method was used because the cabinet structure and
~

,

loadir.6 vere tco complex to consider the equipment as a single

mass and single sprir.g as in Method A and, based on previous ex-

perience with similar equipment, the " peak value" approach of

Method C vas unnecessarily conservative and could lead'to an
.

-'
..

' '* uneconomical design. .
.

. B. Preli nary Work ;
.

.
' '

A preliminary and very approx 1=cte analysis was conducted.

on a fairly large (110 mecher, 66 joint) model to ascertain valid-
.

ity of sic:Plifications to be' used in makir.g more extensive and de-

tailed studies. This model was quite accurate (includir.g,forp

example, the effective stiffness of all bins) but it was suffi-
.

ciently coc: plex that extensive analysis appeared to be unecono=-'

.

ical. The conclusions of this preliminary work were:
.

.
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Only the basic structural elements (with the exception of

31, 35, 33' for reasons explained later) were used in the', members
i

. model. The neglect of bin stiffness effects clearly is a con-
'

servative assumption. ' '

,

* '

Damping due to bolted connections (bin-to-frame and -
,

cabinet-to-cabinet) was neglected, thus requiring the use of
9

. larger acceleration spectra values. - -

Wherever members vebe connected by bolting in such a way
'

as to trancait bending-induced shear through the bolts, such
I

~

shear load carrying capability was neglected. This produces an
,* ,

|

-

inherently " softer" structure and is, therefore, a conservative
- .

*
.

assumption. -
,

,

Dae to the actual concentration of b.in ioading near the
'

.

frtut of the cabinets, some coupling exists between vcrtical
| . .

-
. .

..

L anc. horizontal vibrational modes. Based on thq large value of
. .

,-,

estimated first vertical mode natural frequency (211 Hz.), this
,

coupling was neglected. This assumption was later proved totally

f- justifiable; masses in the ' simplified model were lumped 1n the front

. of the cabinets so as to' produce ~ maximum coupling, but examination
~

of structural deformation (in .onnection vith deters.ining flexi-

bility influence coefficients) at the mr.ss points clearly showed

that coupling was negligible.,

.
*-

g. -
'

. ' , ,
.

.

II .' 1EPHOD
'

-

,
ThestructuralmodelisshowninFigu$e3 It contains

.

53 members and 36 joints. Mc=ber ntebers are inside ellipses and

joints nu=bers are inside octag'ons. X,1, and Z are the global

*'

I

. .

i
p

*

.
.

-
.

. _ . .
-

. . . _. .. . _. _ - _..
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k coordinates axes. Y coordinates are measured from the top of the
L<

3 x 4 x h angle base,1. e., from a point 3 inches above the floor.
w

[ Iccal coordinate conventions for vertical, front-to-rear, and
,

f side-to-side n: embers are shown in lower case letters. The bins
| . .

" are actually supported between meders 3 and 11, 36, and 34, 4
|

'

,

|
L and 22, 37, and 35, 11, and 7, 34 and 38, 12 cad 8, 35 ans. 39
|>

l Members 31, 32, and 33 are stiffne.r.s equivalents of bin sides

(all other bin cie=ber structural models vere dropped from the-

original 110 member model); these vere introduced only for the'

.

Purpose of transmitting sone force to the rest bin cupports

'(members 34, 35, 36, 37, 38, and 39). Conparison of rigures.2

and 3 shows that n: asses are lumped at joints 13, 16, 17, 20,
I

25, 26, and at 3 points each 213 inches above joints 20, 25, and'

q6[ }{ ember sectional properties are in Table 1; these are based
I

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

,

1 .

and KBD 200. Area and bending proporties were obtained from

( tables for standard shapes. Shear and torsional properties-

vere determined by netheds outlined in (4).
i -

| Dynamic coordinates and casses are located as follows:

*1 and m at joint 13
'

y

z and m at joint 20. g 2
'

' '

z and m 213" above joint 20
3 3

zg and mg at joint 16,

2 and m at j int 25
5 5

zg and g 213" above joint 25
|

g and g at joint 17
|

j z8 ""* "6 at J int 26
i

z and m 213" above joint 26g g
'

.

'
.

. . . . . .._..- ..,_.. - . . . . . m. . . . .
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The mass matrix (in Ib. sec. /in. units) is shown in Figure 4.

B. ' Flexibility Matrix
'

-
*

"
,

,

'

The flexibility matrix elements were determined by apply-
. -

! - - .ing, in turn, a unit load in the Z direction at each mass og thru.

'

a6 and by taking advantage of structural symmetry. Static couplir.g

in the X and 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 stiffnesses (except members 31, 32, and 33).
~

Theflexibilitymatrix(inin./lb. units)isshowninFigure5
,

.
.

.

C. Normal Modes , .,,
-

. .
,

,

Standard numerical techniques were used to find the eigen- ,

.

.

- values and eigenvectors of the matrix equation: .

.y . .. .w~+.. . . . ..

). af d . ,
-

. . . . .

,

,.
,

.. .

I The eigenvectors were normalined according to the orthogonality
,

1 -

I relation: - - -

I
-

,
,

. . . . . . . .. . .

"
- . . ... . . . ..

where ([> is the modal matrix. 'The modal matrix and the systen
.

natural frequencies are shown in Figure 6. It(shouldbenoted
'

that the k;wo lowest horizontal natural frequencies are quite close
,

to the building vertical natural frequency (18'.53 Hz.); this.is '

.

- .n . .

not cons |.dered to be a problem since horizontal-vertical coupling

is quite scall and, as will be seen stresses.due to the horizontal
'

' *

acceleration spectrum are low.
,

.

I

.
~

'

Q .
.

; .-

6
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- . . . _ . . _ . _ ., , . . . ,

_



___ ___ _ _.- . . - _ _ _ . .--

4

. .

-

t-.-
.

, . . u . . . . . 8s :, .w , m u* -u.. <~ mes- wre ww, ww era new on amz ..
. 1

-

i
-

'
I

:
- i

i
;

i
*

,

1

4 . .
*

r.

' 375 I. G 9
,

1

o s'7o a.1 . .

1i . .

t
. s.

o O 465*8.4 31M M ETRic >
. ,

,

! . . .

O o .o 2745 3 '
.

,

l
-

-4 x- - =

o o o. o 1526 3 t |O . #fSlt--
.-

'. /M.. .
,

O o o q o SIS 75.
,

. .

o o o o a _6 zg4s.s i
-

p.

o o o 9 o o
,

-
o 4 pt.7

,

,.
f t.e

9
O ' o .o o o o o o 2.452 7.,- *.

.,

..
'

l'
'.:,.--;

.
.

.,

.

, .
9* g . g

! -
,

; .
,

' f
*

.

9 * O

..

O -

$ ,
'

A
! . IGURE -

g, . ,

,

. .

.! .
.

!
,

.

*
.

I



l
1
1

5
*

'
. . . .

11- -
.

,

|
~ $ 'I .

-

j 9 .
-

'
.y,

- + .
-

,.

.,

g , ,

D! - ~
.

, n

, i T .

! *
a :> -

Q
O

'
- - Q*:

| .) N'

.

i . .

, ('
'

.

n... s
' *O..

-

. , - M .

k C h
** *

f b.

W A $ -

}. g 7 N
' '

-
.

,

> -
-

.
' D 4 * $

'

- s
,

% & k Q
." '

,

i
*

. % ~ n
| < i- i ,--.

.o EP M 'M .

g e o 4 -

N N @I % m O = .%i ,, g ,,
i

g- g' g*
-

. .. ,,

.5 b-

,
* '

% e n e- e e e. + w 4 M W
I $.

. W 6 %goo. %. .

-

| .- * - -.
g g 3,

.
'

. . .

k k h hI J'n

& 4 * N % uw- -
s. a. N.

w .. e., .

.

. .
-

R @ M to m '-N v.
- e e. ~ . * ~ ~
! O M %

. %. N.
N,,, h,, y *,

- - .
. . .

*

-
.

. .
,

'

s C d Q k M M' *

m ; g e z gv- --

N. . N. N. o. %. o. %.
| - .
; . .

,

.

. . 11
'

.

, , , .

. .

I .

i

'

; l =

|
!

..
_

m - 4e -- e - 9 ne- , - , - -- ,-7p ,-wev-w em,------w -ww- s-n ~-e -= **



- - _ _ - - - - - _ - - - -

1

1
;_, - 2- _ - . _ - - _ - _ __

._
- _ -

1.-. . g
j|

.

.

. .

.

. m .s . .
.

.

. . .

l 'a
.e'e g ea A D 3

']. 7
;;;.

E ?. 5 7
o + on n ~ p -

3 7 9 6
.

'.
* * tg* ,, == =-

o a a g g , e g h D
,

G S k
$. Q - E.

m 2 * 4 e3

&. $. .c o. i 8 3b. S e o
i ~ c n a oi.

Nn., -

,a n. ~

s . w . g. g g n o . n n-
- -p--,. -

e K S h a w .Ro e + n ,oo u s o ~ o r
%r

. % -
I* 7 S s* y p 0, o.

.,

g g* 4 4.

.

8 $.
h Ih m A$

-| "o R
4, s

,

0 t
" '

= n - .
* ( g. D. * p l' i'(.

'. , w w e -g a . . ~

[ R. R a e o 8 Q @- *
t N O 0, Q O q ON * fa. .c c s c -:

}A
-

b

5 g, 2 Qe. .
.

h D0e. - -
- -

4 sa.
o -. .

3 w 8 ;s n g R s 4 e d G; x e
% 4 4 Na w + o.3

i i, - - .- ii-
, , .,

~

F k V
-

-

t e a a 4 * * 's g a, .

h 0 b
r .c 0 8 83 ': 4 3,

.

'

m o o b NI O eth g m
-

n m m a 9 %

3 % % 4 E 4 ?. %o
.* * . f ( g' 4 4

1 .
,

' b o y 4 m A S 4
h G h. N y o 4

k
m"

'

f. % D %

6 $ I. ii k3
" ' 5 *

-i- .: .
,

* o m'N y
D 11 8

11 - - -

JJ J
. ,

O
-

. .
I*

.

9

I

I.
*

.

I

_ _ . ._. ,. _

- - _ _ _ . _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ - _ _ . _ _ _ . _ _ _ _ _ _ __. _ ._ _ - _ . _ _ _ _ _ . _ _ _ _



.,. -

_ _ _ . . _ _ _ . . . _ . . ._.. . - . . . - - - - - . - - - - - . - - -,

. .

* * t .

..

13.

.'s D. Damping
4

:i Damping due to bin bolting was assu=ed ' negligible. In
-

-

a
'

'accordance with the specification (1),17, da= ping (correspondir4*

~

..,f
.to' velded construction at low stress levels) was uscii in selecting

.

.

appropriate acceleration spectra.q . -

i
' ' "'

.

t E. Structure Loads - '

-
,

7
i Ilthough only the first two modes are required by the

_ . ..

specification to be considered in the force analysis (since their1

<

I
,

modal frequencies are belcr,i 35 Hz.), some initial consideration '

i -

{ vas also given to the third mode to ascertain the order of its
-

t

.

effect.
.

.

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

t' ion factors and base shears were calculated from the ,cquations
t ,

-| f.c
.- s 12.

'

Q
t m p- ) J

- . -

, .
-

,

L M' f[(j) j-
7, .

(
' . . .

it.:y-
~ . r

ii
t s,

e , z.

L M %p| a., i*
-

~ .

tu
. 9

?Yli f- g
- ,

-

j 7! <;'
-

p.,fcg )li= =

/_., N . 8 '.Q )[, 2
o \'' f ,
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[ hi
,.

-

f 9, 1- -

gy[2*| by orthogonality
r.

N|
- *

(1
,

tc.s i
f
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Vj = M j + ; * w -
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e
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,

'

where-

effective mass in j cohe=

participation factor of j mode- =
_

'

base shear in j mode*. =

'

% = normalized displacement of nass i in*
.

,

th
j e -

.,l
.. .

,

- --
'

g = spec. tral acceleration in g units for the
th

J Mode (obtainedfromthespecification)*

;
.

-.
. .

.

Results of these calculations are listed in Table 2.
.

-
.

. .

" Effective forces at the mass lumping locations were cal-*
-

,
-

e.
' '

culated from the equation

] n ; =.
,,.q| D.,

V-

'

.. . . .
.

-- w -

a
P4

-.- .., . . . . .
,

j .. .

] -
ffJ = cffective force in the j*vhere mde at mass 1. The*

|

results are listed in Table 3 It is clear that the third mode

contribution. is negligible,' and, therefore, it was ignored in;
,

|

| the subsequent stress analysis.
,

H .

III. RESULTS .

Effective fcrees were used as inputs for a library structural

'
-

analysis program to deter =ine forces and moments in each structural
).

me'mber~ub. der each modal loading condition. Since the effective'
'

i forces were so lov, the analysis was made only for the !.aximum

Possible Earthquske Condition (o.15 g); it was assumed thah thei

stresses produced'by this leading condition vould clearly demonstrate.
l .

the adequacy of the design.; ,

I
.
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..'

! . .} Stresses were calculated only for those members cf each.

*

-. - ._ . . .

j - section type where forces and mocents indicated relatively:

,|. high values for that type. Stresses were calculated by com-
-

'bining results of the first two modal loadings on a root mean
-

.

-

square basis. Axial, bending (about y and z local coordinate
,

axes),andtersionalstresseswerecalculated; beam-typeshear
'

'
i

| '

stresses were neglected as small. Results for the most severely
-

' loaded points in the structure are summarized in Table 1,

6
.

*

IV, gNCLUSIOUS
~.

)1
.

. .

-] . The analysis clearly de::tonstrates that,' under realistic
.

| but most conservative model acaumptions, the equipment is well
,

vithin specification requirements. .
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1. 0 SUBJECT *

.

Environmental Tests per paragraphs 7. 0 and 15.3 of,

. . -
.

I
Bechtel Specification No. 7749-E-30.

I
*

2. 0 PROCEDURE -

-

i u -

I One of each typical module that had successfully passed
- -

. . .

Quality Conformance Testing was selected.at random and placed *

,
in an environmental chamber (Figure 1). Each module was

a.

| electronically connected to its applicable test panel (Figure 2) *

and the following initial conditions were noted:
,

;

2.1 6N81 Bistable #1 S/N029 - *

!
-

.

Increasing trip 3. 072 VDC.

I 2. 2 6N82 Bi' stable #2 S/NOI4

%. Decreasing trip 2. 783 VDC
.,

,

2. 3 6N83 Outnut Module S/N056 -

|

Switch Position L3 L4 L5' L6
.

Trip Morr.entary OFF OFF OFF OFF

, Reset ON ON OFF ON
'

i
*

|
Trip y OFF OFF OFF OFF,

?.

- Block Block ON ON OFF. OFF
| '

| Reset Momentary ON ON O F'F ON
,

'

Block Normal ON ON OFF
- -ON

. .

Trip Momentary OFF OFF OFF OFF.

i

| Block ON. ON ON OFF

Reset V ON 'ON OFF ON -
,

. .

|

.

*

-1-

. . . . . . . . . .. . .. .

,
. .. . . . . . . .



. .. - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_

... . . . . . . - _. ..;_.. _ _ _ _ . _ _ _ . . _ . . . _ _ . . .. ...
,

,. ..,. .

, ,

4

., 2.4 6N84 Sam Logie Module S/N009

'

I Switch Position L1 L2
.%./

i . Sam Relay Closed OFF OFF*

Open OFF ON.

. .

; Bihk 1 Block ON OFF ~
-

< -
.

Normal OFF dN.

Block 2 Block ON OFF
,

~

Normal OFF ON
- .

,

Trip 1 LO OFF OFF
,

HI - OFF ON-
.

Trip 2 LO OFF OFF

HI OFF ON

[ 2. 5 6N85 ATI Module S/N001
'

'b .

A. L1 k L2 alternately flashing.

B. Clock operation indicated by sequential "ON" k "OFF"
,

*

of units and tens lamps - ATI resets on count 65.

2. 6 6N86 Analog Module S/N014

Meter output 1. 0 ma.

2. 7 6N87 Sequencer Module S/N001

A. Lamps 1 thru 5 on. Detent " Input Switch" from OFF-ON-
OF7. -

, ,

~

B. Lamps 1 thru 5 OFF. .

C. Lamps 2 thru 5 illuminate k extinguish ir. sequence.

Lamps L1 thru L5 reset (illuminate) after approximately
~

30 seconds.

-
*

-2-
*

.. .. _. . . , _

_ _ _ _ _ _ _ - _ _ _ _ _ _ . .--



.

. _ _ _ . _ _. - - . , _ . . _ . _ _ . . . - . _ . . . . _ _ . _ _
,,.

_ . . _ . . . _ . - . . . . . . - .

.
- -

1.
' ~

|.

|

3. O TESTING
. .

Q -
Testing conunenced at 2:00 PM on Tuesday, 2/13/73e

.

*

and terminated at 2:00 PM Tuesday, 2/20/73. The dry bulb;

t ,

temperature was maintained at 130 *F; The wet bulb at 128 'F.
-j .

-

0 This differential produces a relative humiditf of 945 (Da ta
",

sheets I thru 7). A daily function test and/or observation of

.
each module was performed and results recorded. (Data

.

sheets 8 thru 21).

. 4.0 RESULTS, .
.

.

No faults occurred during these tests. The 6N81 bistable
. .

trip point deviated a maximum of 7. mv. The 6N82 bistable trip

point deviated a maximum of 3 mv. The analog amplifier

p maintained 1.0 ma output throughout the test. All other modules
%

.

performed as required. Raw data taken during this test will~

remain on file along with this report at Conso'lidated Controls

[ Corporation. - *

5.0 CONCLUSION .

i

The equipment has satisfactorily passec{ the rigid

environmental tes t requirements of this ordei.

. .
,

.

|
.

, .

1 .

~

.
.
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TEST REQUIRESE'NTS . ' ' * .
. .

. .. ..
:; - *

,. .
,

* ~

Seismic Vibration Testing in accordance with reference (d). . *... ..

R ' .*
. , .: - . . .

.
.

. ..J. * *
.

._

. TEST PROCEDURE
.

. , . , ,
. .. . .

. . -
, - ->.

. . .
. .

-
. .

*

~

The test item, mounted to the appropriate test fixture,. was subjected*

s

to the following sequence of . vibration testing i,n;each of the three (3),
*

orthogonal test axes:.
, , ,

'' Step 1 A pretest visual inspection of the test item was performed.- -.
,

. . .

The te'st item was subjected t'o a sinusoidal" vibration- Step 2 -
.. .

.

;
,

octave per minute. The applied vibr.a.t,i.o.n. l.evel was as
~~

. -resonance survey from 1 to 30 Hz at a svecp rate of one
* *

.

. .. - . .--

,

.
.

.. .
..

TEST FREOUENCY (Hz) APPLIED VIBRATION LEVEL -.
..

.-
; . -.

,

1 to 30 1. 0.020 inches D.A.*' -. .
.

. -
. . .

,

' .; . 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 item was. subjected to'one i 1.05 sine beat vibration
'

-

g - pulse at esch of the resonant frequencies deter =ined by the
resonance survey. Each sine best pulse consisted of 5 to 10.y .

-
.

cycles of the resonant frequency.,

- - Step 4 The test item was subjecte'd to a i 2.75g sine beat pulse '-
,

. . at 6 Hs in the horizontal, weak axes and a * 1.lg sine beat pulse
' ~

at 6 Hz in the vertigal axis.. The sine beat pulse consisted~' .. ,

of from 5 to 10 cycles of 6 Hz. *
*.

. o
- a.

.

Step 5 The test item was subjected to a post test visual inspection.-
.

.

l

'

- ., . . *

. .

TEST REsULTS
..

*
. .

.
-

..
, ,

A pretest visual inspection revealed the following:*
.

,
,

'
~

(1) The cover for the indicator light bulb ~ designated as,

DS29B var missing. -

~

. .- ~ (2) A wire on lower right front of the test item was crushed
,

by a shipping bolt. The wire was repaired prior to s' tarting
the test.- -

, .,
- *

; . .

* * The applied from 1 to 4 cycles was between 0.020" DA to 0.1" DA..
- . ...

.q
,

'-
.

, ,

V . .

. .
. -

. . .. .
.*
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, TEST RESULTS: (Continued). -| - e. - -
*

.
,

, . .

All testing was conducted within the limits'of the referenced specifi ,-

S cation with the exception of the following:
.

-

g . ,

.

The test item was subjected to approxirately 5 to 6 consecutive sine- .

beats in the vertical axis, in lieu ~ of the sincia beat specified, as,*
. a result of a Dayton T. Brown, Inc. instrumentation nalfunction.

.
-

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 scetion of this enclosure.

Photographic records of the applied sine beat pulses have been sent.
, .

to Consolidated Controls Corporation under separate cover.
.

,,
.

..
.# - - A post test visual inspection revealed no anomalies du.e to testing..
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SEISHIC VIBRATION TEST SUMMARY
.

*
.- -jj *

. .
i 1 -

|8
.

*<
' . .

APPLIED VIBRATION : INPUT '

'!.
'

SEQUENCR AXIS CONDITION LEVEL '' FREQUENCY REMARKS
*

,1 .
,

'
'

1
i

~
Lateral Resonance 0.0 0 Inch D.A. .1 to;30 Hz Resonance noted at 16 to

| ).1
Survey Response of 0.150".DA at

* *.
*

- *

top of the test itca3 .
. .

'

j 2 Lateral Sine Beat i 2. 6g Paak 6 Hs
*

. '

.. - -

Test Acceptable - Note 2.

?l 3 Lateral sine Beat + 0. 82g Peak 16 Hs
. -

._ , .

Test below specified lin ' j
, . ,4..

h) 3 4 Lateral . Sine Beat
~

-

;e e ,

1. 6g Peak 16 Hs Test acceptable< co

Il 5 Longitudinal Resoncnce ' O.020 Inch D.A. ,'k i to 30 Hs No res,onance noted
* -

'1 E' Survey -

'

.. I
.

a .. .
4 i s i -*
;, 6 Longitindinsi Sine Be.2t ,*

6 Hz Note 3
'*-

: >* .. -
., .. . . .

.e 7 Longitudinal Sine Beat . ' . t '2' 83g Peak ' 6 Hz Test acceptable: .) *

;;; || . , .

* 8 Vertical - Resonance O'.020 Inch D.A. 1 to 30 Hs No resonance noted
'

ii " .
"

Survey *

|.. .
-

". .
.

3 9 Vertical Sine Beat . .

3 g,1. Ig Peak . . , 4 H) ', , Test acceptable: Instru:
.

. .
,tation malfunction noted. .~ .

E
* '- i Reference test results f.

. + *

'j detal.ls.
.

.
.; * 7.. .

.,1..
,,

- -

. . ( .'
.

,

.. .
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. .
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' . . .
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NOTES '

- *

.
-

~,.,

. . , .

...
-

. Note 1 - The test function control knob of the v.anual test panel -

loosened from its mounting at 16 to 17 H:. *
-y -

. .
'j .

*
,

..
Note 2 - At the completion of the initial sine beat in 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 vedge was installed between the relay and the panel* '

cover to prevent shorting of the manual test panal.
,

,

~

Note 3 - The resultant sine beat pulse record was not obtained due -

to a Dayton T. Brown, Inc. instrunencation malfunction.. .

' Mider The ' direction of the cognizant Consolidated Controls ,

~

-

, Corporation representative, the sine beat pulse was repeated.-
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TEST EQUIPMENT /
*- ,-

. . . ,. ... ..
.

.
'. . .. -.

.

. .
. . .

.
' . .

' TEST ACCELERATION
.*

* ' .
'

*

|. . ' .

*., .. -
.

. .

,

* ITEM MANUFACTURER MODEL S/N A'CCURACYn. . . . e .

!v .

*
. TransferAccelerator Cenisco . C-28 50159 hstrument

.

,, .

. s
. '- * Transfer.

' 'Accelerator-

Dayton T. Brown Hi C . ' 101 Instrument *
-

,

.
. .

- Transfer
| Accelerator Dayton T. Brown 40-foot 102 Instrument,

,

-

.
.

_.
- -

.

, ,- Tachometer (Cenisgo) Cencral Electric NP95995 300 + 2% ind.
-

~~

l '. .'.

307-* .

Electronic Counter Hewlett Packard 5214L 00070 1 1 count
.

.
.

.

Timer Dimco Cray 165 121 1 2 % i r. d .-x , ,
., ,,

*

I . ..
4

- Strobotac Cencral Radio 1531-A. 4997 + 1% ind.1 . . -
-

. . . .
,

.
yj rpa inc Aou,

Tachometer Metron 42PIC 35-18 +3 rpm ind medA Tach Cear !!esd (40') I15 rpm ind hictV - Low Frequency
. Hori- Transfer.

x Vibration Exciter Dayton T. Brown zontal Instrument
>

.

Low Frequency Verti-.
- Transfer.

x Vibratica Exciter Dayton T. Brow,n cal -

hstant
.

.
.

| .
.

.-

..
,

-
.

. , . . .
, .,

.

.

. .

,.,
. .

. .

* ,

.

-
,

.
.

s .*,

1*
1

* -.
.

,

1
, ;-

'
i .

-

. . .
.

* X Indicates equipment used. '.'*-
-

,

.

O- ' Test equipment utirized for the program reported herein was within its assigned intervat of calibration.
..

, ,

% ,1
Details, are on file at Dayton T. Crown, Inc. and will be made acil:ble upon request.

.>

..
.

.. .
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.- -

\ - c. .- -

no-m.~ 7:nieuw.v a. .. _

- . . * TEST EQUIPMENT /.
.

,.... e - _- - - * '

-.. ... . , . .. ,.
.

.
. . . ... .*. TEST HYDRAULIC VIBRATION -

-

.'.
'-

. .

.

* ITEM MANUFACTURER MODEL S/N ACCURACY3 -
>

,

Transportation Shock Transfer
*

,, . Nachina L.A.B. Corporation 3000 3180-20 Instrument
,.. .-.

.

Low Frequency Horizon- Transfer-
,

'
''

Vibration Excitar Daytbn T. Brvon tal Instrument .- --

l *
. .

k'

Low Frequency Transfer. .

Vibration Exciter Dayton T. Brown Vertical Instrument..
.

-

. Transfer *

_ Slosh Vibrator Dayton T. Brown 2N8,4,4
.

,

5,.161 _ Instrument
*

. -

~

. Transfer*

. .

Inclination Machine Dayton T. Brown Instrument*

.
, ,

.

. ~
. I nnsfer

. HyBraulic Vibrator M..B. Electronics J1DK
.

R637 Instrument
.

Oscillator Hewlett Packard 202C 1897" +2% freq.
'

-
.

y
.

. -

Oscillator 'Hewlett P.ackard 200nB 24-17 - +2" fr.eq.[j-
"

. -

/

Sweep Osc.illator Spectral Dynauics 104A-5 187 Mfg.x
..

.

.

x Amp. Servo-Monitor Spectral Dynamics 105 140 Mfg. ,, ,
,

*

Transfer '

*

x VCG/VCA Cenerator Wavetek 136 132634 Instrument
.

-
Transfer. .

Phase Loc.k Trigger Wavetek
,

115 059813- Instrumentx..

.
. .. ..

.

. .
.

t . . --
.,

,

$ i

*
.

1

. . . |
-

*

|
.

.

j-. .
,

*"
.

*
.

,

-..
. .. -

'
"

* X Indicates equipment used.*

.

,
.. ..

4- Test equipment'utiti:cd for the program reported herein was within its assigned interval of calibration. *

.3-8 Details are on file at Dayton T. Orcwn, Inc. and will be made availcbic upon request.
.

. . .
.-.

. .
.
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". . TEST EQUIPMENT /I*

.-- . .
s, .,

. .
. . . .
' ' ' *'' - -

-
TEST Shock , - --

, .

. . .
,

k- .* ITEM MANUFACTURER MODEL S/N CCURACY
v -

- Pneumatic Shock Avco SM-110-3 1036 Transfcr
Machine Instru=ent. ,. ,

,

'

Vertical Drop Dayton T. Brown 2K 101 Transfer '

Shock Machitie / Instrucent' -
.

. .

_

Horizen'tal Dayton T. Brown 3K 102 Transfer'
-

.
,

Shock Machine .- - Instrument,.

| Ve~ Yt'it:aTTrop ' Dayton T. Brown 50 103 Transfer .

Shock Machines Instru=ent
| ; . . .

_

/ Monterey 3636 22 TransferVertical Drop -

Shock Machine Instrument
,

.
-*

:

'. Transfer
*

Impact 5 hock Machine . Dayton T. Brown
~

Pendulum IM Instrument

Transfer
'

Shock Machine New England D1-4 ~21168 Instru=ent
. .

Travler -,.

~

p x Oscilloscope Tektronix RM 564 003043 i 3% ind.
%.) ._

.

Oscilloscope Tektronix R 564B B020140 1 3% ind.

. . .
* * - 422- Transfer-

'

Camera Hewlett P'ack rd 196A 03657 InstrumentX -

.

I

x Filt.er Krohn-Hite 3202-R 275 15% Freq.
-

.
,

|
-

.
...r .-

' ' -
.

( < .
. . . - .

.

, . ..,.

'
.

. .
-

.
- .

.

.

-
.

'
.

* X Indicates equipment used.
.

- *
.

. ..

r ' '

Q*d Test equipment utilized for the procram reported herein was within its assigned interval of calibration. -

Details arc on file at Dayton T. Bro.en, Inc. and will be made avail:,ble upon request. -

-
.. .

..

-
. ,

[.
*

'
.
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.

; '. TEST EQUIPMENT
~

-/
- * ~~

c .-,, ., ., ,
s .- -

.. -

_ . . . -
- *

.. .. ...
. .. ..

T.EST VIBRATION
.

* . . .
-. , .

.. .

* ITEM * MANUFACTURER MODEL S/N . ACCURACY.,

.

| -) 11MGV.

x charge Amplifier Unholtzi)ickie. SLF1 EO 44 15%'ind..
-.

.
- . .

. <

Charge Amplifier *

i. -
|Unholtz Dickie ,. 15%ind.

*
-

.
,

,

'. . e-
.

Charge Amplifier thholtz Dickie 15% ind..
.

, ,
.

~

.'
Charge Atiplifier Unholtz Dickie (, 15% ind.

~
.
.

..
-

. .. . . .

_. . . , . .,.-. . ..-.. - . . .
- . . . .. . .

' "

Charge Amplifier thholtz Dickie -

15%.ind.
~

"-

Cliarge Ampli*fier Unholtz Dickie _5%-ind.+.

' .
,

'

Charge Amplifier

. Unholtz Dickie . Instrument

-

Transfer....

Power Supply -. .

_

-
.

.

+.25db fso
Dynante Analyzer Spectral Dy mics

{.25dbde
*

U '

.
.

' ' "

.
. Electronic Counter - i i count,

,
-

,
..

Filter ,- 15%'freq.t ..
,

'
-

+.5db ind.
- Iag Converter F. L. Moseley IOcps-10c,

i*

Magnetic Tape Recorder 13 db response
*

,

.

., .,

". Timer Dimco Gray ~i i second
~ ~

-
..

,
r,

TRMS Voltmeter' Ballantine
'

_4%iInd.
*

- - +
.

. .
,

.
. .. *

. .
,

'. * X Indicates equipment used.
"

.

-.
.

Test equipment utilized for se program reported hercin was within its assigned interval of calibration.
Details are on file at Dayton T. Brown. Inc. and will be made availabic upon request.

.

*

-
. .

' '

3-5 - *
'
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.
.

. , ' . . .

"V" SCOPE
' *

- *
..

' '
, .

.

gp, VSRTICAL|
- '*

.
,, , ,
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TEST PROCEDURE.
,

1
*

, .

! " ! FOR
'

'.

t u
; SEISMIC TESTING

.

,

*

07 --
.

.
.

.-.

1 ONE (1) SAFETY FEATURES ACTUATION CABINET .
t -

*

FOR -
~

| CON'SOLIDATED CONTROLS CORPORATION,

|
*

-
.'

l BETHEL CONNECTICUT. ~ .-

|
- >.

1

PART NUMBER 9N16-1
-- -

.
.

, .

Toledo' Edison Cinnpany
.

Davis-B esse '

The 9N16-1 cabinet will be fixtured so as to simulate normal service and
mounting will be secured to the foundation of the foismic Testing Machine. j
The support mounting shall be simular to the actual support mounting of 'n

Q the sy, stem.
, , ,

'

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 fo'r resonances in the frequency range of 1
to- 30 Hz. . -

.

' All resonant frequencies will be noted and recorded..

T. ~ l - 1- :' .. ! : g c e 0 , - *e -

0 '' Sh. d'Id Test Procedure for Seismic I|

Testing of One Safety Features
| Actuation Cabinet-

. . CONSOLIDATED CONTROLS CORP.
* EETMZL CO* NCCTIC UT, tfAA.

C 2. cs, ggggy
C W. 1 G7 5

1 ,n: i
,

| LTR REVISION DATE |1.T.% REV13to M DATE| m g , ,., KGZ317 |

-.-.
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.

-

.

~~
B. Seismic Endurance Test .

I~ .
-

~ .. .. . ..

. .,
,

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

<

. . . . -
..

- , .

.

. -U ~ , ~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.

: nM ww' ^ '' - ,,-

|i t'
. N A ccel2 nA ri oiv -

.
. l a. Horizontal ;

-

%oss
.

.
, -

-

, ..
-

,
.

, . .

..
j f

. .- .

- ,
,

,

. . . c. ,
. - : .-

; - . -
', , - ,.

, ) .;-' .

.% l
.

- . ,

Y
-

M "\ l ?
- '\

"~.

|
' .[ -RE. Sci:AfJY

,
' ' ' ..

, --

\ .v -

- -- - -, =~ ._wb n.wI - . = .

' -
--- .:

: - -

. *._ * N' ;j
s . .

; r ',
.

* *

| - ~ Sine beat - cycles per beat (approximately 5 to 10) and,
~

. ,.

. g. . . ,.

pause after each beat to bring the system to rest.I
"

',

. . . .
- '-

' -- .- _

. . .: .
' - ..

-

. ' , ' " - -
-

'. Number of beats - one. - * . . .

. .-,. . . . ,.
-

- . .

i

-
- .

d,

.. . '- .' Test C,riteria - go - no go test as defined in CCC proce ure.
.

.

1 .-
* *

; . *- :. .. ,
-

-.
''

.* ~' lb. . Vertical - Same ns la. .

G, , ~x. '
* ' . . _; ;v. :- .- ,- .- . ..-

Q., .
_

,

P 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 . y ,

,, a
,

. . .
1, .a

.
-

..
a. ,

PCA X
*

. i'.. .
* + . ' ' , .

.

~

i :}; s.c A c, c. E 12.R.h :n n, , . .
*

- . e ' .'-
' b$0.H E- / d ;j'||.f

. ,~ -
.

,

u .j : - s,.s 3 ,.s.
c. a o

-'
.. '..: -

.

.
*

,
,

> -.,

.
.. .

~ . . ., .

~ '". Sine beat'- cycles per beat (approximately 5 to 10) and
-

~ ' .

'

. pause after each beat to bring the system to rest.'

. .
,

.

.
. .r. . ,,

c .
. ..

I- .
; .

.' . . . 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:.:SOLICATED CC9yROt.0 COE?.h L'!TMIL C O J!'!IO TICU T. t*.'d'

U- MI .ii'.7'

Cl!. 2 CF 5 ___

.S 's.

d ,_ P.* Vt'',:0M CATd (1.Tr.| i:ZVl6102 | O!.TI |[[7;; gg7,317
. _ _ - .



| .

7
2b. Vertical 'Same as Za except the peak acceleration shall-

be 2. 3 g's.*

,,

.m .

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

,

.
. .

SEISMIC TEST OF CCC PART NUMBER 9N16-1- .' -

. .. .

N'

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

2. The reismic 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.
,
,

3. A ' review of the analysis report will show that there is little or
-

. ,.

no possibility of any dhmage 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. ,

4. CCC intends to perform the sbismic 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 complet,el9N16-1 cabinet and conduct an5.
, - electrical test of all system modules to prove they are functioning

properly prior to the seismic test. .

-
.

ELECTRICAI SYSTEM CRITERIA'

4

I " ~ *

Input signals to be set as follows: .
-

. ,
,

Reactor Coolant Pressure 1900 PSIG
.

~ - 14.4 PSIAContainment Pressure
,

.

Test Procedure for Seismic !
Testing of One Safety Feature

,

. Actuation Cabinet j-

CO!iSOLIDATED CO?iTROLS CORP.

O c=18: t. cc:1~::cTic er. u.=
o- :nrer !-.

cw. 3 0F 5 !

1
| app

EN 7 || OATE
'

LTR n: vision cATE 'Tr] AEvitto tt o f,7 g.

)



l
,

.
.

. . .

-

30 FEET., -

BWST Level-
.!

10-1 MR/hr..

(
- Containment Radiation .-? .*

i
...s ;

' * . .

Trip Settings: ,
'

,
t

*

J 1600 PSIG,

Reactor Coolant Pressure .

| i ,

-

.

400 PSIG,

Reactor Coolant Pressure
''.. ...; ..; .:. .s-, .! .. > ? ' ' . 1800 PSIGReactor Coolant Block , '

,

|
>

'Reactdr Coolant-Block - '- - '-- 600 PSIG
-

!
.

.

. . . ... .

2400.ESIG :*. *

F
Channel Failure : .

18.4 PSIA .
-

Containment Pressure . . -

*
,

38.4 PSIA'.
4

Containment Pressure .

i
'

. 10 PSIA .

Channel Failure . ,e- .;.

~-

3 FEET.
-

BWST Lhvel - . . ..
,

.
-

\ . 39 FEET ..

* Channel FaIInte .
| A ,

.,

U .
.

15.MR/II
.

'

Containment Radiation .
-

4
- 5 x 10-1 hm/H'

: Channel Failure s.
*

*. '. s..'*.

e :-.

_. . , . ,.

All b1 stables will be in the untripped' condition except the contNinment1.
radiation channel failure which will be in the tripped condition.

.

All output modules wiki be untripped and the surveillance indicators2. .

will be illuminated. .

The power for the surveillance Indicators will be derived from a3.
high impedance source such that if any one output is tripped, the',

entire light pattern will be de-energized..

.

,

Test Procedure for Scismic
Testing of One Safety FeaturG
Actuation Cabinet-

-

CONSOLIDATED CONTROLS . CORF.
P -

CET!!2L C 0!f McCTIC t!T, U.?
'J

D D- tMcg7'-

C tt. 4 or 5
,

i:
: b>P<

I
LTR REYlION DATE t.TI: Revision DATE 10 ATE
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.

.

The test criteria during the seismic testing will be that the SFAS
.

_
4.

* Cabinet does not trip (all lights will remain ON) (1. e. Any single'

6

)i lamp that falls will not effect the system). *...

..
,,,9

, Immediately after the . seismic test all bistables and output module-5.-
shall be actuated to assu ge that they are in working order. .

4
.

. .
. ' ' . ..

.

.
.

.

1
. . _.

,
- . .

_

.

~

..
- ,-

.
. .

n -
.

.
. ,. . .

, ,

- , -
,

-
.

,
.

.

.

'..
.

. .

--
. .

, .

. . .

.
-

' .- -

.
,

.

. . . .

-
.

.,.- . ,

.N . .

| Q - -
. . .

. . .
.

- ..
.

*

,
- ', .

. .

< .. s
-

;
.

-,
.. .

. . , . ., .: . :. *1 . w- -
.. . ,

'

; u- s'. ' , .; e ..
.. , , ~ ,

; . ,
"

1, s . .
- :' . .

,,
-.- . . ..,, ,

. . . . .

..,.
s . . _

.

., - . .
,

.
/

. .
-

.
. .

.i .. .

i - .

t .

i :<

~
Test Procedure for Seismic<

Testing of One Safety Featur
i; Actuation Cabinet*

-

- COilSOLIDATED CONTROLS COD
'

("a. S ETv.ct., c0:t'.ccTicuT. t
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. J... - CONSOLIDATELT CUN i NULd wru .
-

LABORATORY REPORT TEST n2.
SHEET No. I ot d

9N16-1PART NO. DATE 4-2-73
OBJECT OF TEST oss aSeismic Test,

App p_ Davton FF E rown - -

jt
,

9:15 a. m. Energized Equinrnent .

'

1) Checked all bistable trip functions with test
-

' ' -

pushbuttons on each me,dule.-

j ' '

21 Information processed to output modules and
-

checked by 1/5 indicators.'

6. .
.

3L, Set,bistab,le trip levels as defined in procedure
-

' ~ *

-

KG Z317.
. .

,

-
* Wire was broken when mounting' the esbinet on the table - repaired

.

right cabinet 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
mounting board located directly behind 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.
- 12:15 p. m. .

5.59's @ 6 Hz Longitudinal:~

3.29's @ 17 Hz Lateral
-

. .

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

* This unit has been subjected to shipping via truck from Bethel.
Connecticut to Acton. Mass. , Acton. Mass, to Bohemia, N. Y.,

' and not one lamp or indicator was failed- ,

,

-

-

C -

.

.

.

e

IP 18tH4
_ _ _ _ _ .
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w ne;v uu m - - ,,..~ ~ ~

_ . .. .
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* ~"
- LABORATORY REPORT TEST N2.

~

'

9N16.1 SHEET No. 2.
PART Ng

DATE '

OBJECT OF TEST OBS*R
?' ,

APP *D

\, (.
3:00 p. m. Complete 2.nd plane - no failures - Bistable check O.K.I

'
**

complete test9:00 p. m. Start vertical plane .
-

2.29's @ 6 Hz e
*

*
,

Lost feedback control on the test stand - have to '

.

repeat the vertical test approximately four (4) times.
. .

,

11.:30 p. m. Complete - No failures .

, ,
,

-

t , e

e

4 .

N
, g

'
'

e
.

i.

,
* 1

- '

. .

e
.

G. Garr'ity'
*

- - ,

4-2-73.. .e
. .

.

-s
*

.

J
e . ,

. ,

e .

6
.

A

b .

e
*

e

o

(

*
e * . -

S

e

f

*
*

.e e . .

o e.

e

e

O O e
O

,

e

e e

a e

e 6

9

e e

t

.m. : .
d'

d
.

e

. . . - .
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$.A.YTON T. BROWN me.
- a

.* .. . .

, . . g. , . .... . .
. .

- .
$ -

. . .
.- .

.

, ,-
. . .

. . ..,.

,
, ,..{ . .cwuned stacct.sowewia. i.ous esi.Ano, New Yona lin6

,

'*
- .

' ** *4 *** * 'i' " b *2* *,. .
, ,

- -

* *.
6 April 1973 .

..q.,., < - TIM No.: 94*. . - ,. ,

'') I :. . .: - - -
. ', . . <

Job No.: 407160-01-000,
, . , ,

. ,
* *- - . . . .

/ .
- - . .

e \ . .:. . . ' . . .' : .;h.. ' -
.

.

.. ..

' * . ,

._, .
..

,
.

.... . . . , , . :'
. .. ,, . . . , .;.

.

..-... < . . . -
. ..

,.. .. .

1 .
..

y.. . ,.
.

.

. . ...
- . ... . .

. ~-

f ./ . I. . -
.

.

> ;; - ', , ' , .. .S- ..

'
' Consolidated Control Corp. .,

! : . ' ~ .
,

,

... . ; ' . ,. . . . -,.
'

- 15 Durant Avenue- . .

''

. . - .
-

.
. <...5

' Bethel, Connecticut 06801 .-
:r- . .Y- .- :',

.
-. .

-

.- .
.... . . . ' . -

.
. .-* .' - .

Attention: Mr. G. Garrity. ,
,- . . . , . . . . . . , .

. ,

- .w. .
.

* Subjecit: h) 7urchase Order Number N243-1 .

I
~ - .. .

* .

- - -
. b) Dayton T. Brown, Inc., Job Number 407160-01.000

. . -
. . . . - .

1
- .

-

Original Photographic Records of Sine Beat Pulses
.

..

Enclosures: ' .

..,.. ,

.
* . . .

\
.- .. - - .1 . . , ..- .,

~. ,. - -. . *

. ~- .--

~ Gentle. men: .g. ..
.

.
-

Enclosed are the original photographs taken during the sine beat
.

test of the Safety Features Actuation Cabinet P/tr 9NI6-1.
*

-

. ,

. .
Test resul d a . sre de.. tailed in Dayton T. Brown,' IWc., Engineering
- .

~ .. ..
-

Report Number IYrE03R73-0489.
- ,f

n
'

V If we can be of any further assistance, pleasa.do.not hesita,te to;

,' contact us.
, .

*

'
' Very truly yours,' ~

'

-
-

- ,.

DAYTON T. BROM, INC.- .' *

,. -
. .

.

. .
,.

. ,

. 0 &' /'

E. Schaefer'
.

.

-
- -

- .

Department M inger*

| . Environment Services Dept.-
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-
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B. Seismle Endurance Test
'

n

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 to the
following test.

.

/ b.t N' P c A M'A cc e l E R4 410 0l a. Horizontal p
'

/ I
*

Ie T, cr.' *
. .,

RE.seU4NY I. '
'

SCtpewCM '

! ,
( ''

SLne beat - cycles per beat (approximately 5 to 10) and
! pause after each beat to bring the nystem to rest.

Number of beats - one.

Test Criteria - go - no go test as defined in CCC procedure.
. ...

Ib. V6rtical - Same as la. *

; B 2. If no resonant. frequency 1s- found as a result of the survey .

test, the ~s'pictmen will be subjected to the following test.
12a. Horizontal .t N j

-.

P C A h~ '-

_

; Ac<,E|C64Iaou'

\ S. S S 'sl'Od& W ~

,

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 criterla - go - no go test as defined ~by CCC procedure.

'v- --
.
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i Zb. Vertical - Same as 2a except t'he peak acceleration shall
-

*

be 2. 3 g's.
,

,

! ( Upon completion of,the test, Action Environmental Corporations

shall provide a ,:ertificate or report stating the results of the, ,
'

ta st. '

. . . ..

| s
'

,- :t - SEISMIC TEST OF CCC PART nub {BER 9N16-1
, . .

1.
-

Seismic Analysis (Engineering Report #785) was. submitted for.

approval on 12/18/72 and approved by Bechtel on 1/16/73.
.

,

'

- , - --2. % sELuiWittst Y6quireinent'w'as an op' tion to the contract and
.y

.a. clear definatlern of the exact test to be qerformed was np1
_

..,

established prior to this time. ~; .-
- -

.
-

,

, i 3. 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 rest.s'

[ This reasoning leads us to the purpose for conducting a selsmic
'.

'

-4est, ant; that is to evaluate the appneation of the various components
within the 9N16-1 cabinet, when operating at rated voltage in a /

,, ,

seismic environmen .
.

.
.

-i . 94'

CCC Intends to perform the seismic test at Action. Testing
Corporation, 533 Main Street, Acton, Mass. (Details of the A,.

seismic test to be performed are co'ntained in the attachment). .

S. CCC will energize the complete 9N16-1 cabinet and conduct an
electrleal test of all system modules to prove they are functioning .

.. .; .
--

properly prior to the selsmic test.
'

.

.

.
ELECTRICAL < SYSTEM CRITERIA

. ,.
Input'signale, to be set as follows: ~

'

'
Reactor Coolant Pressure 1900 PSIG

, ,.

Containment Pressure 14.4 PSIA, ,

|
,

a, Test Procedure for Selsmic
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BWST Level 30 NEET i

I.

i,

Containment Rad.lation ' 10"1 MR/hr. :
*

i
,- .

.Y''
'

| Trip Settings:
. .

..
;
-

.

"

Reactor Coolant Pressure
^

11600 PSIG ,-

'

Reactor Coolant Pressure |400,PSIG )-

_ .
*

. .
, ,

. Reactor Coolant Block 1800'PSIG:-
...

~~

. Reactor Coorant Block "~ - 600 PSIG'~'

:.>.
. .

2400 PSIG/ Channel Failure
,

-A <
,.

.' ~ Containment Pressure 18.4 PSIA
_

I-

-
. ,s

''

. Containment Pressure 38.4 PSIA"

.

*
. ..

-
,

. . '
''

' Channel Failure 10 PSIA ..-

e, g.

: BWST Lever
~ -- - - 3 FEET

~

,

,4 ._. w .- . *
.. ,,

|

| Channel Failure - 39 FEET'

.
.

-

. Containment Radiation 25 MR/H
'

Channel Failure . 5 x.10-1 MR/H -

,

.e . .
.

.
'-

. . . ,
.

...

All blatables will be in the untripped condition except the coni.tinment
.

! 1.
& radiation channel failure whleb will be in the tripped condition.

~.. .

.2. All output modules will be untripped and the survelliance indicators.-

3.
~

will be 111uminated. --

3. The power for the surveillance indicators will be derived from a
.

' high impedance source such that if any one output is tripped, the i-
--

entire light pattern will be de-energized. -

, , .

..
*

.

-
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, 4. The test criteria during the seismic testing will be that the SFAS
Cabinet does not trip (all lights will remain ON) (i.e. Any single,

lamp that falls will not effect the sy. stem).
,

Immediately after thae seismic test all blstables and output module5.

shall be actuated to.assu;te that they are in working order.,
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