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4[: UNITS 2 AND 3- - - - ~wn tethtkATING STATION
REVI530N 3 INSTR. AND TEST PRDCEDURE $D23-!!-3.~5

.

g'

3 . .- .

ATTACHMENT 4.3 PAGE 3 DF 33!!
.

g h(
.

0) DATA COLLECTION TABLE
.I

T %
[, *

(\ pTEPNO. TM $
VALUE[fkjhh

,,

DTSCR)PTION,

t
h1TS}fjjg PT-Dl0 _H.3th Prr tress

; 't -
.

,JJL '

14~6
'TQ16 les Pirleess I

'

f

!- "d.yyn 1 @M%H!R; ass
~#:< KCTPr

i
i

6.7.32 3! i

6.8.32 LT-3323 4 Low SG-2 Level E
6.9.32 PT-0353-3 High Cont. Press
6.10.32 PT-0352-) High High Cont. Press

LT-0305-3 Low RWT Level6.33.32
6.32.32 PDT-0978 4 Low SG-3 Flow

PDT-0979-3 Low SG-2 Flow6.34,36
TE-0112 'a6.35.36 TE-93 78-3

t
''

6.36.36 TE-0322-3 .16.37.36 TE-9379-3 i6.38.4
6.39.35 RT5G Uncorrected i

6.20.33 High Linear Power to RT5G
6.20.28 High Log Bistable to RTSG

'
- '

6. 23 .20 High Log Preamp j

6. 23 .40 Low Temperature I.T4McA* T~7~-98'76-3
6.2.3 .60 Low Temperature,,3T4Mck" IT-H 79 - 3

High Tempe ra tureJ.LMf1TA 77'-0 8 l't - 3 i

.
<

6.33 .80
High Temperature TT"NA 7T os Et M6 33.93.23 '

P2r Pressure6.25.M.28
6.73.97,25 Encore Power
6.23 6~. W ST 333A W3 RCP 5 peed
6.24. 0 % ST 323 W2 RCP Speed
6.4 @ ST 333 W3 RCP 5 peed !

6. 2'f. 29 ST 143 W4 RCP 5 peed I

6.2>~.29 High Par Press to RT5G
6. 2 G. 28 Low P2r Press to RT5G i

6.2C.42 Low Pzr Press to SIA5
'

6.27.29 Low Pzr Press to CCAS
6.2 d 29 Low SG-1 Level to RT5G
6:29.29 Low SG-1 Level to EFAS-3
6. M 29 Low SG-2 Level to RT5G

,
*

$ 6.31.29 Low SG-2 Level to EFAS-2 :

6.3 7-29 Low SG-3 Press to RTSG
'

6.3 3.29 Low SG-3 Press to M515
'

.
.

'
6.3 '(,J9 Low SG-2 Prass to RT5G i

.

j 6.3E29 Low SG-2 Press to H515
6.3428 High Cont. Press to RT5GH
6.3A41 igh Cont. Press to CIAS P

.

t l, 6.3C.55 iigh Cont. Press to CCA5 '

;li igh Cont. Press to SIA56.37.29 *

L6.38.29 ow 50-1 3 w to RTSG
,

'
L6.34.29 ow 50-2 Flow to RT5G

-

I -
,

H '

6NO.29 igh-High Cont. Press to CSA5 ,'
Lo

w RWT Level to RAS .

' i.

6.48.29
lii; 6.44 29 gha? $G-1 to EFA5-3 j i I*

Hi ; '

ghAP SG-2 to EFAS-2 . -

r ). !

.'.
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~~~~~~ '.~ ~SIAS (see Sa et Injcticn) 4a ' .

2. Safety Injectfra N [ ~

Migh Pressure Safety Injection
. a. ,

e 'e mM_ .c y._u. :;.

. ./-~- -

e
Ffela Ce*9.

'
.

Rec. Tfme Test No.
. ~ .

1

Relay Tfme
Test No.

,

*P017 I
I I Total Ttae

'

!'
*POIS (If 31{gned) i

. *RY-9324
*MY-9327
*MY-9330

- i.

.

L'HY-9333
'

.

.,

b.
Low PNrs:tre Safety Injection

,

h,

6

*P015
.

.
*tiV-9325 . .

*HV-9328
'

.

9;. c. Charging Pmps -

>,

i.P-190
?

; P-191 (If Alf gned)
3 Contaf w nt Isolati (

,

E w en et e s ***==onwe => ao 1 '

sec + instr. and Logic Response Only
3 .

) 4.
'

Containnent Spray Pumps '
l TCA/

fm u,,-g. fo- e a,
' ;j S. 3

#m 441ameat tuergency Coolfng ;
~ =-~

Q
g; .. a. CCW Pumps ]'

O
t

3 h*P-024
*P-025 (If Aligned) D dy

'.g h
.

-

bj

%_ _ _ , ,
. . - - - - ~~'- ~

e__ ..- . - 1
.

. . . - . ~ '~~~'
- --

.
>> ?.-

-

, . .

.

. %. . ._ _ . . a. ;_ . ~ 's " ..

,._lt' ' ~~~~'''r~. - .- ", ' ' .- . .

-

b.
.. . . - ..

:
- - al'

i -- . *- -^
*

v
.. ~ ..~--. e - - . . . ee -o e* * * ' * * ~ ' '

,, , y _ '.
.g - y.

,

..
. .

. .
... .. . ;.

. . . s e n .* *-

|
,,_ ,, , . . + w **4 #1s" W '

'



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

. , . _ - . ._...... snon critical L .- -.. - -oop Isolatica)
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&5 v. n
'

Ffeld c +g.c
Rec. Time [/ _ % ptg-L

7._ . - t

Hy-&?l2 Test No. Relay Time -

NY-6218 Test Po. i -
Total Tfe 'eL. *

j c. I -

C.C.W. Yalves '(Emergency Ceoler Isolation)
1

3 .,;
7 s!(

*

s
'HY-5366

i
i

) .

HV-6367 ,

; j
_ _HV-6370

_

-

HV-6371
; d. .

Emergency Cooling Fans 1
'

i*E-399
'

u'E-401 I
j 6

'Containvent Pressure High !
l o .

;a.
SIAS (see Pressurizer Pressure Low)

i

1 i
b. CIAS t-

J t
,

(1)
Containment Isolation (See items)

t
i7

Contatnnent Pressure High High 5

CSAS !.a.

k:~ (1) Contatrment Spray t-
i1

(*HV-9367 ..

O
*HV-6501 e

i

[..
\g,

Steam Generator Pressure Low
i

n,

(d
)

i ;
i

s. MSIS
,

.
i .m. .

, ,e
.

i 7

(1)
<

! - Mein Steen Isolatton (MS!Y)
-

}.(

.t

NY-P,204 '
II--

3 uMV-8205 % .8
t

; i (-
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; i i
r, ,

1

1 g
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(2) Mafe Feedwater Is31stfen - . r

c =- .. :.g_e_ g f*7,. c.x ,.!-eg .

1
_

i
.-

{ Field Comp.
Rec. Time Test No. Relay Time Test No. Tetal Tfan

-

\.>n
. N .*

IHY-4348 .

, NY-4052
4

L
_ .

(3) Steam, 810wdown. Sample and Drain Isolation
. -

i .

c

MV-4054 *

6

HY-4058 4,

HV-8203
i

'

HY-8248
| RA-'

,

MV-62H- Ho- 9917 ii

'

(4) Auxiliary Feedwater Isolation t,

i-

HY-4705
! TC * L

?

gy4743. #v- y 713 -

'

HV-4730
i

HV-4731 ;
l

9. Refueling Water Storage Tank
-

!
I'

a. RAS t.-

I
;

(1) Contair: ment Sep Valves Open
{

i

) *NV-9303
.

h !

-t (2) ECCS Mintflow Valves Shut , . _ _ . i
t -

.

%Hg.9506 ' P

. ,, w, = " .
-

i ;

10. 1 D
!g 4.as gy, g.eepen.f a.. und.evet eeye
.

y,

j LOV (Loss of voltage and degraded voltage)
a. .

g.
s

, -

~: . .h fj
. . . . _
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11.

.

steaa Generator tr. val-tow With Either No Pressurc-Low Trip er AP-High
. i-=- - sr_. , , .

s. EFAS ( -
'

_'~-& ' ' '

(1) Aux. F.W. (AC Train) i 7 '

.

Field Comp. Rec. Time Test No. Relay Time Test No. TotalTfdP-141
*FY-4713 . . - .--- - - - . .

*HV-4731-

*HV-4054

(2) Aux. F.W. (Steam /DC Train)
.

S/G 71 (E089)
; P-140 '

.

HV-4705
.

HV-4716
.

t

HV-4715 .

HV-4054 <

' '

S/G #2 (E088)
P-140 i
HV-4716 i

.

HV-47051

k
'

'. HV-4730
Hv-4053 I

1 ~

-
. . |

-

.

,,

i
t" t

-

_ _ _ _ _ . .
.

~
, TiF. r ' . 1. -.1- % f,1*

--
, , , _

'

% ' 1. . - . - - . - . . . . - - . . . - - - . - . . - -
. . - . . - - . . . . - - _ . - . . - . -. - --. - . - -

- - ~ ' - - ~

\** . . ': . ..
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1i T. Pre n efter Pressure - Low,
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% nw wK
'

s!As (see safety Instetten) -99i e. s
-,

2. sanety rajsetfen Ep vrp.- , , .
s. Nigh Pressure Safety Injection

-
, __ _ _m

[ / h M '-
_

,

'

g
*

Fieto CA. Rec. Time Test No. Relay Time Test flo. Total fles-,
*-

:
i

1 *?019
*P018 (If altgned)

- ~

r

4
*MV-9323

-

! *MY-9326 -

*MY-9329
; *M7-9332
I.
.

' b. Low Presstte Safety Injection

*P016
*MV-9322 .

u'MV-9331_s

c. Charftng pimps <

.

P-IS2 8
P-191 (If Altgned) I.

,

3 Contafment Isolation !
t

Ezerg. Diesel Start Delay of 10 sec + fnstr. and Logic Response Only f
k'4 Containment spray Pumps

Tce'- IS91,P
. ,

--
_.

5. Containment Emergency Cooling 1 1

. .

~L
e** M% g[,e .

b h
'

%-ozs .s t '

; *P-ozs (If A1 toned) L M
'

' '

;, %sj
,

'
'

.i.-_. _
-

gt . =A@.

]- _
t.]

- - - -

,

.- _: =c..--.

...:... = . _ . . . . - . < , . - --- );;
'

;~...._.~,, . Q ~ * .t..~ '
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11. mese U w.##_
Stea 3 Generator Leval-Low With Either No Pressurs-Low Trfp er AP-Nigh **

*
,a,

.

a. EFAS ' [ / . e
,

i

i._..[ f y m k2 ..

;

(1) Aux. F.W. (AC Train)
1e

_ - .-
.

! Field Comp. Rec. Time Test No. Relay Time Test No. TotalTfadP-141
*HV-4713 _ _ . - - - - . - .

- *HV-4731 1

i
; *HV-4054 f

h'

(2) Aux. F.W. (Steam /DC Train) ?
'

S/G fl (E089) i

.! P-140 .~ t
HV-4705 '

!

.

HV-4716
HV-4715 i

HV-4054 4

4

,!'
.

i

S/G F2 (E088) iP-140 ;
HV-4716 .i
HV-4705 t
HV-4730 [
Hv-4053 t

1

!
t.

. .

s' '

.

t" :r

%s !r. . . _ _ _ _ .' ..
. . . . . -...----.....:L*~~~

^~ - . . _ . . . -. . ,

..--.--:----- '~~

- 4 f
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1. Pro.,_.etzer Pressure _.rLow - - - g g,g y:s. =.w w :r ---- = - . . _ - - . - . - - . . - - - - - -

, j t .m. i . >

j( srAs (see safety inj:ctten) . sM'd -
a. '

2. Saftsty fx.Metten My P-,

,,

a. Nigh Pressure Safety Injection . m_ '
. '

[,,/ [b *
;.
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i e. ccv pens gff ,

y 9. *i'-02 6 . 1

)g *P-025 (If Aligned) [ !$
4

-

{. -
*

. _ .

=., .N $, . . . . . - _ _ _ _ _ . .

1

r-,
.

!
_

!!. _ . . . . .

... ,.:..' % Q -
. g.

.
j .. . . - : :: -.

. - -
- . . . rc

-. --n ; r';: . o .. : :; .:= -. - =. . == = e- - - -
m , , ,. . :2 ;.

{ - .. . g
'

.,
. . . . ._ . '

i . - - -

; .... . . . .
..

.

|

. ..... .. ... .. . . ... . . r
-_- - _ _ _ _ - - _ _ _ - _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _

_ . _ --- .--.... o ~~ " -- ~ ' * * '
^

gg ? '." |
'

_ Field Coop. Rec. Time Test No. Relay Ttme Tcst No. TeElTseek - !I3
~ '

-

MY-6219 . ..

.

C.C.W. Vilves Emergency Cooler Isolationc.
.

:HY-5358
MV-6369 .

;
HY-6372
MV-637.3

.

4. Emergency Cooling Fans

*E 400| ~

JD Ot~ f- *fo ;L,

f. 'Contatttsent Pressure High
__

,

t
\

;

STAS (see Pressurizer Pressure Low)
a.
b. CIAS ;

'

(1) Contatment Isolation (See Items)
.

i
|

|7. Contafraent Pressure High High
!a. CSAS
5
i

(1) Contafreent Spray f,
6

'HV-9358 I

'
t*HV-6500,

{i
i

8, Steam Generator Pressure Low
s ) i,
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/
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.

-

I
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| h,
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._- =.
. _ _ . _ . - - . . - - . - - - -

- . . _ . - - - - - - -
- - ---- - - - %%

,.

^

,

- - - - - - - -
- - ~ = ~~ . . .

,

3
_

.

.- o
' *

... . 2 5 : . . i ...- --.. . - . . - . - . -- - -

'

f-*
I " c. .

,,
, , . .... . . . . . . -- - ** - * **'**"" " '

_

i



. _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ ___ _ _ _ _ _ _ _ __ ___

- --

- -- - ep- mirrevouster Isolatica n. _
__ ;._.. -.. .. -- - -- i-b --gc.

'

*

*si, ,
- '- '

t% -ry?pi_--
,Ffefd CM. Rec. Time Test No. Relay Time

Test PJ. i" | Tetal Tien

%f -=sfa .... ;: .:q
,

,

'

MY-RC43
. .

MY-4052
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-

W 4053 '
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i (4) faxiliary Feedwater Isolation
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h
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--

! 9.' Nfueling Water Storage Tank
:
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s. RAS i
l
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i

'MY-9302 !,

1
(2) ECCS Mintflow Valves Shut
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,

4:Y-9348
I
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30-1 Low Flev 3 .?O sec .
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.
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REFERENCE: SO123.VI 1.0 ENCODE: AC10AC
S2123-VI 1.1 So

TEMPORARY CHANGE NOTICE t=ea t.r- tme .co

NOTE: Technical Specification Violation if not processed within the stated time limits.

Revision No. kProcedure NoddMhd'

TCN No.

Procedure TitlejM tip W4.41&[ bu

P oc: dure Author PAX (if known, Writer) PAX

1. The following change s all be in effect: Attach a copy of the ef fected page(s)e if applicable

N
2. Reason h

* *

w a a d d L . j, ~2. t /aDate originated / Z_ -/
_

4. Issu nc,e Date_/j2-8~ [52' (For CDM Use Only)3.

5. Does this change affect FSAR or Tech. Spec. commitments? Yes No Y
6. Does this change af fect the nonradiolog: cal environment of any offsite area previously undisturbed during site preparation and

plant construction? Yes_ No

7. Is the intent of the original document altered? Yes No h
8. Is the docurwnt to be changed an Emergency and Abnormal Operating instruction? Yes - Noh(if the answer to 5,6,7 or 8 Is YES. a TCNis NOT Authoraed.)

9. Does this chan e affactyc commitment requirements as stated in the Reference Section? Yes No
'

10. Ort w or_ __ Mt.0 '--'

, , , , , , , , , ,

11. Is the TCN to be incor rated into next permanent revision within 60 days of issuance date? Ye No*
* One time change only against Procedure /5tation Order No. Rev. No.
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UNITS 2 AND 3
REVISION 1 E S023-Ib3.3-

ATTACHMENT 8.1
PAGE 10F 11

~ ( 0) DATA COLLECTION TABLE N.g.

F4 % @, STEP NO.
DESCRIPTION

VALUE HITS6.2.12
PT-0101-2 Hich Pzr Press6.3.12
PT-0102-{_ Low Pzr Press6.4.12
PT-1013-3 Low SG-1 Press

~

*

6.5.12 ~

PT-1023-3 Low SG-2 Press
.

6.6.12
6.7.12 LT-1113-3 Low SG-1 Level

'

6.8.12 LT-1323-3 Low SG-2 Level
PT-0351-3 High Cont. Press6.9.12
PT-0352-3 High High Cont. Press6.10.12 LT-0305-3

6.11.12 PDT-0978-) Low RWT LevelLow SG-1 Flow6.12.12
PDT-0979-3 Low SG-2 Flow6.14.16 TE-0112 'A

6.15.16 TE-9178-3
6.16.16 TE-0122-3
6.17.16 TE-9179- 3
6.18.4

RTSG Uncorrected6.19.35 High Linear Power to RTSG6.20.13
6.20.28 High Log Bistable to RTSG

High Log Preamp6. 23 .20 Low Temperature ":::;A 77-9176 -36. 2S .40
6. 2.3 .60 Low Temperature _TT::::s 77-e i 19 - 3v

6.3% .80 High Temperature.2':::,A T/ -o a it. - 3
High Temperature TT2 :2 7T' os 2.L --3'

623.93.21 Pzr Pressure
6.25.9f.28 Excore Power6.73.9f,2S

ST 113A W1 RCP Speed6.23 2f3f
6.24.9 % ST 123 W2 RCP Speed

6.4 M ST 133 W3 RCP Speed

6. 2'f. 29
ST 143 W4 RCP Speed
High Pze Press to RTSG6.2'I.29

6.26.28 Low Pzr Press to RTSG
Low Pzr Press to SIAS6.26.42
Low Pzr Press to CCAS6.27.29
Low SG-1 Level to RTSG6.26.29

6.'29.29 Low SG-1 Level to EFAS-1
Low SG-2 Level to RTSG6.30.29
Lov SG-2 Level to EFAS-26.3t.29
Low SG-1 Press to RTSG6.3 A29
Low SG-1 Press to MSIS'

6.3129
Low SG-2 Press to RTSG6.3 4,29

6.3 5I29 Low SG-2 Press to MSIS
High Cont. Press to RTSG6.3428 High Cent. Press to CIAS6.36.41 High Cont. Press to CCAS6.3C.55 High Cont. Press to SIAS

6.37.29
Low SG-1 Flow to RTSG

.

,

6.36.29
Low SG-2 Flow to RTSG

-

: '
'

6.3T.29 High-High Cont. Press to CSAS6.W.29
Low RWT Level to RAS

'

6.41.29 HighAP SG-1 to EFAS-1 i
,

6.42r29 Hight.P SG-2 to EFAS-2
. .

.
.

'

I l
.

7.. ..
_

... .. .-
. . . . . . - - -

- - - - . , - - -
.-



TRAIN A1. Press 2riz2r Presstre - Low SOG - e3- *

i a. SIAS (see Safaty Inj::ction)
2. Safety Injection

'

High Pressure Safety Injectiona.,

:.
Field Comp. Rec. Time Test No. Relay Time Test No. Total Time

t

! *P017 ' ;

Iji *P018 (If aligned)
*HV- 9324

,

; *HV-9327 ;
'

*HV-9330
*HV-9333

b. I
'

_ Low Pressure Safety Injection W

i. *POIS
*HV-9325

: *HV-9328
,

c. Charging Pumps i

; P-190
;ij P-191 (If Aligned)

i

i 3 Containment Isolation;

Eurg. Diesel Start Delay of 10 sec + instr. and Logic Response Only
: 4. Containment Spray Pumps

|"P-102
.

5. Containment Emergency Cooling
l t'

, ,. a. CCW Pumps (
I, t

'

*P-024
*P-025 (If Aligned)

i

1 .

!, |

.,

,
. . _



-

so z s -1C-3,3 .c
1- b. C.C.W. Valv2s (Non Critical Loep Isolation) ry 53 (6
! g_/ gygField Comp. Rec. Time Test No. Relay Time Test No. Total Time

.

(i
HV-6212
HV-6218,

~

C.C.W. Valves (Emergency Cooler Isolation)c.
'

g HV-6366
HV-6367,

; HV-6370
j HV-6371
; um

d. Emergency Cool tr g '' ens
.. . -

t *E-399
, *E-401

-m .- ~
i

..

! 6. ~ Containment Pressure liigh
| SIAS (see Pressurizer Pressure Low)

a.
; b. CIAS
't

(1) Containment Isolation (See Items)
7. Containment Pressure High High,

a. CSAC

(1^/ Containment Spray

*HV-9367
*HV-6501

'

j ,- g, Steam Generator Pressure Low
.

! a. MSIS

I (1) Main Steam Isolation (MSIV)
'

HV-8204,

] _HV-8205
<

:
,

& 8

t I
.

:
i

| |

! )
-. -- -___



M&M E - 3,0,

,

F T 6 f''t(2) Main Faidwat2r Isolation
.gg

Field Comp. Rec. Time Test No. Relay Time Test No. Total Time? i HV-4048
HV-4052

j. (3) Steam, 810wdown, Sample and Drain Isolation

HV-4054
HV-4058
HV-8203
HV-8248
HV-8219

(4) Auxiliary Feedwater Isolation,

.

HV-4705
HV-5713
HV-4730
HV-4731

9. Refueling Water Storage Tank
'
,

j a. RAS

i (1) Containment Sump Valves Open
|

*HV-9303

(2) ECCS Miniflow Valves Shut
,,

*HV-9306
s < *HV-9307,

, ,
10. 4.16 KV. Emergency Bus Undervoltage

,

LOV (Loss of voltage and degraded voltage),

a.
1

|

; 1
-



|' Gois-ZE-5 3. _

.

11.
Steaa Gen: rat:r Lcvel-Law With Either No Pressure-Lew Trip cr AP-High

i

'

a. EFAS

(1) Aux. F.W. (AC Train) gg
, , ,

~

Field Comp. Rec. Time Test No. Relay Time Test No. Total Time
ii P-141

*HV-4713
*HV-4731
*HV-4054

(2) Aux. F.W. (Steam /DC Train)

S/G #1 (E089)
P-140
HV-4706
HV-4716
HV-4715
HV-4054

' S/G #2 (E088)
P-140
HV-4716
HV-4705*

HV-4730
Hv-4053,

,

i

d

k
,

e-

4

- _ _ _ _ _ _ _ _ _ _ _ __---



, - - - - - _ _ _ _ _ _ - - - - - - - - - - ----- -- - - - - - - - - - - - -

: 1. Pressyrtz r Press' ire - Low M G'C- 3,3
,

i
.

p
a. SIAS (See Safety Injection)'

2. Safety injection.

a. Nigh Pressure Safety Injection [k
i Fiele Comp. Rec. Time Test No. Relay Time Test No. Total Time
!

*P019<<

I' *P018 (If aligned)
*HV-9323

i *HV-9326
*HV- 9329

i *HV-9332
|i
a

! b. Low Pressure Safety Injection
|
1 *P016

*HV-9322
; *HV- 93 3_1_

. c. Charging Pumps

! P-192
j. P-191 (If Aligned)
1

i 3. Contairunent Isolation
] Emerg. Diesel Start Delay of 10 sec + instr. and Logic Response Only
:

|

| 4. Containment Spray Pumas
4

[ |'P-103
e g

5. Containment Emergency Cooling
i

i s. CCW Pumps,

i

*P-02 6 .| ,
'

j *P-025 (If Aligned)
|

|
|

|

\
i

! '

'
_ _ _ _ - - - _ _ _



__ _ _ - _ - - - - - - -

@W LL ~SW
7 gf } W'U } GIQ,b. C.C.W. Valv:s (Non Critical Lcep Isolatten)

U
Field Comp. R c. Time Test No. Relay Time Tost No. T tal Time
HV-6213
HV-6219

:, ,

C.C.W. Valves Emergency Cooler Isolationc.
'

HV-6368
;; HV-6369
i HV-6372 '

HV-6373

d. Emergency Cooling Fans

*E-400
*E-401

s. ' Containment Pressure Hfgh,

SIAS (see Pressurizer Pressure Low)a.
b. CIAS

(1) Containment Isolation (See Items)
'

7. Contai e nt Pressure High High
,

a. CSAS

(1) Contairunent Spray

*HV-9368
*HV-6500

j; A Steam Generator Pressure Low
a. MSIS

,'
(1) Main Steam 1 solation (MSIV)

.

' ; HV-8204
_HV-8205

,

;

!

I

1



, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _

30&B-53 (O %(2) Mats Feedwater Isolaticn

ie- / T'# '7 -

Field Comp. Rec. Time Test No. Relay Time Test No. Total TiesHV-4048
.[, -

HV-4052

(3) Steam. Blowdown. Sample and Drain Isolation,

HV-4053 I
HV-405 7
HV-8202
HV-824 9

; HV-8221
t

! (4) Auxilfary Feedwater Isolation i

i

j HV-4706
j HV-5712 i

3 HV-4714
| HV-4715__

9.' Refueling Water Storage Tank:

:I a. RAS

{ (1) Containment Sump Valves Open

*HV- 9302

(2) ECCS Mintflow Valves Shut

*HV-93474 .

i. *HV-9348
i

i 18. 4.16 KV. Emergency Bus Undervoltage
'

LOV (Loss of voltage and degraded voltage)a.
i

'

-

.

1
a

m __ __



_ _ _ _ _ _ _ _ - . - - - - - - - - -

% &?y f ],}
'

11.
Stram Generater Lsval-Ltw (With Either Na Pressura-Low Trip or AP-High) // %a. EFAS '

(1) Aux. F.W. AC Trair. MM''.
Field Comp. Rec. Time Test No. Relay Time Test No. Total Time

/

*P-504
*HV-4712 _

!* *HV-4714
*HV-4053

i

!

'.

4

j

'i ,-
.

I

e *

!

!

!
,
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AffACllMLNT 8.1 PAGE 8 CF 11 {.

(,
RESP 0MSE TIME TADLE (C:ntinued)

,

.

Roactor Trips f'

Function CPC S'ignal RISG intal Tech. Spec. Vereriod
Processine (Currectedi Rgjpynso Time Accoot. Crit. Initial /Date

. 8 -a l Power Dggle l ty HI

). Ex-Core Detectors (

2. CEA Positions .68 sece
AB

]' DMR .Lat A soc 8*

1. Ex-Core Detectors
.

2. CEA Position .68 sec*
*

3. Cold Log Temp. .69 sec==
.

,
.

i
48 . Het Lag Temp. .68 sec##

*

5. RC Pump short speed .68 soepp
'c4. PRSRIR Pressure .68 sect

IIOTE: ..
.68 secs ##

Cold and Hot Leg Temperature sensors are response time testedbesla. '

Record the timo constants separately. on a stand alone l
i1 Cold Lag Insp. Santisors g,

i _value/u_ nits Acceptance Criteria ,_

Verirled*;.ts sec
''i 4

initial /date~2 Not Leg lump. Sunsuss
yaTeio tisTts- 5.li sec *

f00Tleq1L3
_

#rioeiai/ data 8

CIIeutrove detectne a arn eineimpt
-1

4

s' eve s eer.lioser.se L lane t u r. t i ng .
the channel shall IHs musesessant lesem eleitot:tur output or input or fir tRosponsn timo or the noutron riox signal portion of

.
,

.

electronic component in channel.** Response time shall Iso mosse.eetiul l~eum tlio onset or a sinagio CEA d
s 5.

'

4

* . .
*rop.

#fler6Jese time aliell be soaesistoel l eum thu sneset or n 2 out of la Roactor Cool
*

##Rxpense time shall be measured f rom tlao oestput or the sensor
ant Pump coastdown.

onc3 por 18 months by means of the loop t;ue tont Steep Hosponset (LC5 RID response time shall be measured at
*

Gild shall be less than or equal .-
,

leastH) method. The measured R or the slowestto 6.0 socunds.( M g , @F##fterponse time shall i

be less than or equalbe mea su rers f rom the out pu t o r the p re s sie re g j, 'g ,,,, *

con 3 tant shall
t ratissil t te r. The transneltter re ohse time. the time inte rva l .-

transmitter to achieve 63.2% or its tutelto H. 7 seconds wisere the presstire transmitter resposeso time is er tiqu i red for the
ist preScure transmitter pressure, quivalent to et

change when sub.jected to a step change |
,

j g,O
',.
g*

.

i.

.l '
~

- _ _ _ _ - -- -_- --_____ _ . - -- .--



C HestTS 2 AfD 3 INSTRUMINT AND TEST P7.0CEDURE S023-11-33 A | [REVIS10pl 1 PAGE 9 CF 11t. O

Q.
All ACitMLl;T 8.1

% *

| . -

!"
RESPONSE TIME TABLE

|4
| 1 ESFAS

.

'l
Trip Unit Field Totsi Tech. Spec. Verirled{ Function Sensor to ESTAS Cgaponorits Rggpan_se Time Accgot. Crit. Initial /Dgigt

g PER Press Low'

,g MPSI S 31.2 sec*
;4s

: PER Press Low
y LPS < 41.2 sec* * '

PER Press Low
-< 11.2 sec* Note 2Cptet. Isol.4 *

and 3
PZR Press lowl Catet. Spray Pumps -< 25.6 sec*

P22 Press Low
j ; CCW Pumps < 31.2 sec*

! PZR Press Low
5 H .2 sec Note 4a,.

EUd M4 NF') CCW OM& d. M .2. M MYb
1 P2R Press Low

Easr. Cig. Fans < 21.2 sec*

Cntet. Press High*

iJ MPSI < 41.0 sec*

Cntet. Press High
B. PSI < 41.0 sec*

3

Cntet. Press High
Cntet. Sprey rumps < 25.4 sec*

'

Ont2t. Press High,

CCW Puers < 31.0 sec*

[00TNSIL3:1

:' 1, Response tisse include movement or valves and attelnment or pump or blower discharge pressure as applicable..s .

1 O
toergency diesel generator starting delay (10 sec.) and sequence loading delays for SIAS are included.

'

2. Response tire includes emergency diesol gonorator start ing delay (applicable to AC motor operated valves other
- '

than conta inonnt purge va lves ), instrumentation and logic response only. Refer to table 3.6-1 for conta inmentIsolation valve closure times,,

j 3. Ali CIAS-Actuated volves except MSIVs and MFlVs.

| b $.- CCW non-cri t Ice 1 Ioop isoIatIon vsIves HV-6712, HV-6213. HV-6218 end HV-6219 aAS,
e

: 7 .

i S. Response tlee includes Instrumentation, logic, and isolation damper closure times only.

] qw MM-b % b M
/ .eu-wa, nuWOTAibt, w-ss73 su ~ . f / /~

!
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instr.UMICT AND TEST PROCLOU~.E S023-11-3 1[h[ hCIVISION I
AllACitMENT 8.1 PAGE 10 CF 11 1

()f
.

,

#
RESPONSE TIME TABLE TCO.

ESTAS

., (Continued)
.

Function Trip Unit FieldSensor Totalto ESfAS Cgeponents inch. Spec.Cntet P M Hagagnse Time
Accgpb C ri t. Veelffed

, .,v.. _ initial / Data
< 11

-Cntet. Press High y.0see 2 .i~ToEmer. Cig, fans,

5 21.0 sec*Catet. Press High *

Catet. Isol.
5 10.9 sec* Note 2Catet. Press High- '

High Cntet. Spray
SG-1 Press Low 5 21.0 sec*

MSIV

90-1 Press Low 5 20.9 sec'

MfW fool.

90-P Press Low 5 10.9 sec
M51 *,'

.

i F001fl0fES: 5 20.9 sec
4

..

j 1

Response times include enveennt nr valvos and attainment or'
; O

Emergesicy dlnsel gonormtur sateertlept stulay (10 suc ) and sequpump or blower discharge pressure as applicable.
'.i 3 Compenso tipo

tisen contalsamont pterqn vn lvies ),leicIshine see.*e esuswy stin*.e I gi'senrselaer starting delay (applic blence loading delays for Sl AS are included.
.

,

a

Isolation valve cliensern tienen. leiste tumontatiose and logic resposise osely. e to AC motor operated valves other
. a

All CIAS-Actasetud valynn ei cupt finivi. nnel MIIVn
Heror to table 3.6-1 for contelpment '3.,

t

% CCW non-critical
.

loop Isolation volvina llV-6212
,

Response time includes Instrumentation, HV-6213, fly-6218 and MV-6219644.
*

logic esid Isolation demper closure times only.i*

p*
y gw Ol|Y N $ Y{

_

gQ /6 (g ([ M M ML NSN3 7 /
7

i
*

!
's

sl-
1 I. . . . . . . .. .

i
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.

f _: RI visit)N 1 f
| AIIAClfMENT 8.1 PAGE 11 CF 11
.

a
A

'

(
'

-

RESPONSE TIME TABLE
} Yp,

. [SFASj
,

. i. ( Cont iinsed )
,

Trip Unit Fleid Total Tech. Spec. Ve ri rled
Fianet t on Santor to [SI AS__ Ggalgunents Rggggr]g d me Accept. C ri t. Initial /Date

.

- 30-2 press Low
1| MFW leel.g

? 5 10.9 se
i Last RWT LVL

cntet, sump VLVs
4 Open 5 50.7 sec*
.

i Late IIWT LYL
4[ [(X:S Minirlott ~ 40.7 seca( h<VLVs Shut
i 30-1 LYL Lott i 6De 7 (M

Anot. FW
~ 40.9 sec*< '' *+ - AC Traine

I
i 30-1 LYL Lett

Aser. FW
~ 30.9 see<Ste./DC Train

i OO-F LYL Low
| Anw. I W

-< is0.9 sec*
,,

AC Traine,

30-2 LYL Low
Anne. FW

~ 30.9 sec<Ste./DC Train

19211Mit3:
1.

Response times incliede manyonent or valvos and attninment or piimp or blower dischO arge pressure as applicable.
Emergency diesel gonnrnf or utart imi slutny (10 s.nc. ) and snquent:e f onding delays for SI AS

R. Respdnee time includes emurguncy dlumel are included..

then containeont purgs valves), gonurntor starting delay (applicable to AC motor operated valves otherlustrumentation andItaletion velve closure times. logic response only.
Refer to table 3.6-1 for conte lnment3 All CIAS-Actutted valves except MSIVs and MilVs.

\ ngCCIf rien-orttleet
loop Isolation valves HV-6212, ilV-6213, llV-6218 and HV-62190L4g M

Itospense time includes instrumentation,. ,

logic, and Isolation damper closure times only.y~Q m y- r % msea,"es e m "*"
-

_
an5u, wwg a mpn<m mn

.e. |
9

i
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SAN ONOFRE NUCLEAR GENERATING STAT 10N INSTRUMENT AND TEST PROCEDURE S023-II-3.3
UNITS 2 AND 3 REVISION 1 PAGE 2

PLANT PROTECTION SYSTEM
RESPONSE TIME TEST FOR CHANNEL C

(Eighteen Month Interval)

1.0 OBJECTIVES

1.1 To verify that the PPS trip paths response times are in accordance
with Technical Specifications 4.3.1.3 and 4.3.2.3. and tables 3.3-2
and 3.3-5.

~

2.0 REFERENCES

2.1 San Onofre Units 2&3 Final Safety Analysis Report, Amendment 24, dated
April 1981.

2.2 Applicable Logic, Functional, P&ID Elementary, and Interconnection
diagrams.

2.3 Applicable Manufacturers technical manuals.

2.4 Calibration procedures are specified in this instruction.

3.0 PREREQUISITES

3.1 The Watch Engineer's approval is required prior to the beginning of
the work.

3.2 Equipment clearance (s) or permission, as applicable, must be obtained
from the Control Operator Before beginning work.

3.3 An approved equipment outage request (00-16) if required, is on file
in the Control Room.

3.4 Check the applicable radiation and contamination survey information
BEFORE entering the job area. Use this survey information to assist
in maintaining your exposure ALARA.

3.5 Measuring and test equipment to be used for this calibration shall
have an accuracy at least four times the allowable accuracy of the
device to be calibrated.

i

J _ *3 S * .w- --<



SAN ONOFR:. N'JCLEAR GENERATING STATI0il IllSTRU' LENT AND TEST PROCEDURE S023-II-3.3
UNITS 2 AND 3 REVISION 0 PAGE 3

'

3.0 PREREj'JISITE (Continued)

3.5.1 Measuring and Test Equipment

.1 Test gauges (.5*. accuracy or better)

.l.1 Two 0-3000 psig

.l .2 Two 0-1000 psig

.l.3 Two 0-200 psig

.l .4 One 0-1500 psig

.1.5 One 0-950 inch H O2

.2 Pressure Transmitter Validyne DP15TL or equivalent

.3 Recorder dual trace (frequency response 100 Hz)

.4 DVM Fluke 9500A or equivalent

3.5.? Soecial Meisuring and Test Equioment

.1 C-E procured test box, Electro Mechanics 'iodel 39300

.2 EPRI designed pressure sensor test box Industrial
Design and Engineering Association tiodel 10-100

.3 LOS'l test equipment - Analysis and measurement
services ERT-1 and ELC-1B

3.5.3 Noncalibrated Test Equipment

.1 Four 6 Vdc poder supplies

.2 250 ohm test resistor

.3 PPS response time test panel L151

.4 Four PPS input simulator boxes

.5 Eight LED's (6.0 Volt, 20 ma)

.6 Assorted test leads, coaxial cibles

3.6 Record the description, model and serial number, calibration due
date for each measuring and test instrument usei fo' this
calibration at Step 7.3, Records section.

g y e= w * ~ -' T F ~
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SAN ON3FRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.3
UNITS 2 AND 3 REVISION O PAGE 4

4.0 PRECAUTIONS

4.1 Observe proper electrical precautions when working on energized
equipment.

4.2 F)llow procer procedures when connecting and disconnecting the
pressure test rig to ensure that no damage occurs to the pressure
and level (differential pressure) transmitters.

4.3 Use only grade A demineralized water in the pressure test rig.

4.4 NJclear instrument ca51e connectors must be kept clean during
safety channel testing.

4.5 Advise operations of the status of all signal outputs from 3
transmitter prior to tagging the transmitter out of service an1
isolate the signal outputs as necessary to m3intain the plant in
a safe condition.

4.6 Do not open the ID-100 " sight gauge / fill" valve when the unit is
pressuri zed.

4.7 The rated pressures and currents of the transmitters and
components being tested should not be exceeded.

4.3 In the event any uninticipated conditioqs occur during
calibration, the Technician shall immediately notify the Control
Operator.

4.9 Receiving approval to begin work does not in any way 35viste the
responsibility of the Technician to determine for himself that it
is prudent and safe to begin work.

4.10 If the calibration data do not meet the acceptance criteria, the
device shall be identified as " nonconforming" and the responsible
Instrument Foreman shall be notified immediately. Under no
circumstances shall a nonconforming device 5e returned to service.

5.0 CHECK ,0FF LIST

5.1 Assure t5e following calibrations and/or tests have been
satisfactorily completed on the appropriate channel. Sign and
date.

5.1.1 Excore safety channnel C calibration S023-II-5.1

/ !
~~Uite Technician )

i

1

|
1

* ''' ~~~'. .___ . . . . _ , . . , . - -- - 4- - -



SAN ONOFRE NUCLEAR GENERATING STATION INSTRU'iENT AND TEST PROCEDURE S023-IIW #
UNITS 2 AND 3 REVISION 9 PAGE_5

5.0 CHE;K-OFF LIST

5.1.? Pressurizer prassure wide range channel 0102-3
calibration 5023-II-9.503 i

.

/

Date Technician

5.1. 3 Pressurizer pressure wide range channel 0102-3
cali5 ration S023-11-9.504

/

Tifi 'Te~&inici a n

5.1. 4 S/G pressure (PPS and ESFAS) calibration S023-II-9.51?

/

Date ~' Technician

5.1. 5 S/G' level (PPS and ESFAS) calibration 5023-II-9.513

/

Date Technician

5.1. 6 RWT level (ESFAS) calibration S023-II-9.515

/

Date Technician

5.1. 7 Containment press (PPS and ESFAS) calibration
S923-II-1. 511

/
~

~~Da fi~ ~~TecEiician

5.1. 8 S/S differential pressure calibration S023-II 9.591

/
~

Date Technicia n ~

5.1.9 Reactor coolant system differential pressure
, calibration S023-II-9.540
|

|

~Tife Technician

5.1.10 Reactor coolant system hot leg temperature to CPCS
calibration 5023-11-9.509

/
~

Date Technician

' ~ ;" ' ' ~ " '

..e , __ _

-
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SAN ON9FRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S0?3-II-3.3'

UNITS ? AND 3 REVISION O PAGE 6

5.0 C_ HECK-OFF LIST

5.1.11 Reactor coolant systea cold leg temperature to CPCS
calibration S0?3-II-9.509

1y -

Date Technician

5.1.12 CPC calibration S023-11-6.2.2

/

Date Technician

5.1.13 CEAC calibration S023-II-5.2.4
.

/

Date Technician
5.0 PROCEDURE

5.1 Equioment Setuo

5.1.1 Disconnect transmitter wiring at the Foxboro cabinets
and connect PPS input simulator leads to the
following T.9. locations and adjust for the listed
input values as read on the PPS panel meters. The
adjusted tolerance is +0.1 VDC. Connect ju7pers to
the contact input tennInals with the normal input
leads lif ted.

CHANNEL A

Terminal Initial
PPS Board Signal

Tri1smi tter Pa rameter Location Value/ Status

PT-0101 -1 Hi gh Dzr. Press. L-121 4.00 VDC /
TB 1-39/40 _ Date Tech

PT-0102-1 Los Pzr. Press. L-121 4.00 YOC /
Pzr. Press. Bypass TB 1-35/37 Date Tech

LT-1113-1 Low SG-1 Level L-121 3.50 VDC /
High SG-1 Level TB 1-24/25 Date Tec 6~~

, LT-1123-1 Low SG-2 Level L-l?1 3.50 VDC /t High SG-2 Level TB 1-21/22 Date TedE~~

PT-1013-1 Loa SG-1 Press. L-121 3.50 VDC /
| SG-1 P TB 1-33/34 Date TecE'~

PDT-0978-1 SG-1 Low Flov L-121 5.00 VDC /
TB 3-13/14 Date Tech -

PDT-0979-1 SG-2 Lo.s Flow L-121 5.00 VDC /
TB 3-19/20 ~6afe Tech

1 .~
, . - -
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SAN 093FRE NUCLEAR GENERATING STATION INSTRU'iENT AND TEST PROCEDURE S0?3-II-3.3
UNITS 2 AND 3 REVISION O PAGE 7

S.0 P.RQCEDURE

6.1.1 (Continued)

CHANNEL A (Continued) ,
,

Terminal Initial
PPS Board Signal

Transmitter Pirameter location Value/ Status

Contact DN3R Trip TBA2-62/63 CLOSED /

Date Tech

Contact DN3R Pretrip TBAi-54/55 CLOSED /

6fte Te:1

Contact LPD Trip TBA2-66/67 CLOSED /

lTit? Te:1

Contact LPD Pretrip TBA2-SB/59 CLOSED /

Date Tech

Contact CWP TBA2-70/71 CLOSED

_Date Tech
/

Contract Turbine Trip TB A2-123/124 CLOSED /

Date Tecq

Contact 55' Power TBA7-24/25 CLOSED
__

/

Date Tech

Contact 10-4* CDC Bypass T3A7-42/43 CLOSED /

Date Tech

PT-1023-1 Low SG-2 Press. L-121 3.70 VDC /

SG-2 P T9 l-30/31 Date Tech

PT-03 51 -1 High Cont. Press. RPS L-121 1.00 VDC /
High Cont. Press. ESF T3 1-43/44 liite Tech

~~

PT-0352-1 Hi-Hi Cont. Press. L-121 1.00 VDC /

TB 1-45/47 Date Tech

LT-0305-1 Low RWT Level L-121 2.50 VDC /

TB 1-27/23 ~6a te Tech

CHANNEL B

Terminal Initial
PPS Board Signal

Transmitt,er Parameter Location Value/ Status

PT-0101 -2 High Pzr. Press. L-125 4.00 VDC /

TB 1-39/40 Date Tech

'', ,/
_ . . - _ __n -- -

' " ' '
-



SAN 010FRE NUCLEAR GENERATING STATION INSTRU!!ENT AND TEST PROCEDURE S023-II-3.3UNITS 2 AND 3 REVISION O PAGE 8

G.0 PROCEDURE

6.1.1 (Continued)

CHANNEL B (Continued) .

Terminal Initial
PPS Board Signal

Transmitter Pa raneter Location Value/ Status

PT-0102-? Los Pzr. Press. L-125 4.00 VDC /
Pzr. Press. Bypass TB 1-33/34 Date Tech

LT-1113-2 Low SG-1 Level L-125 3.50 VDC /
High SG-1 Level TB 1-24/25 Date Tech

LT-1123-2 Lov SG-? Level L-125 3.50 VDC /
High SG-2 Level TB 1-21/22 Dste Tech

PT-1013-2 Lov SG-1 Press. L-125 3.70 VDC /
SG-1 P TB 1-30/31 Date Tech

PT-19 23-2 Low SG-? Press. L-125 3.70 VDC /
SG-2 P TB 1-27/28 Date Tech

-- -

PT-0351 -2 High Cont. Press. RDS L-125 1.00 VDC /
High Cont. Press. ESF TB 1-43/44 Date Tec h

PT-335?-2 Hi-Hi Cont. Press. L-125 1.00 VOC /

TB 1-46/47 Date Tech

| LT-0305-2 Low RWT Level L-125 2.50 VDC /

T3 1 -35/37 6ite Tech

PDT-0973-2 SG-1 Lo.v Fl os L-125 5.00 VDC /

TB 3-13/14 Date Tech

PDT-0979-2 SG-2 Loit Fl ow L-125 5.00 VDC /

TB 3-19/20 Date Tech
|

Contact DN3R Trip T3B?-62/63 CLOSED /

Date Tech

Contact DN3R Pretrip TBB2-64/65 CLOSED /

Date Tech

Contact LPD Trip TBB2-56/57 CLOSED /

bate Tech

Contact LPD Pretrip TBB2-68/69 CLOSED /
! Ete TeV.h-
,

,

!

~ [
_ , _ . . _ . . . _ _ .- -

'" ' *
_ __



SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.3UNITS 2 A'JD 3 REVISIO:4 0 ' PAGE 9

5.0 PROCEDURE

6.1.1 (Continued)

CHANNEL B (Continued)
,

Terminal Initial
PPS Board SignalTransmitter Parameter Location Value/ Status_ _

Contact CWP T982-70/71 CLOSED /
~Date Tech

-

Contset Turbine Trip TBS 2-123/124 CLOSED /

TsTE ~~TicT ~
Contact 55% Power TB87-24/25 CLOSED /

Tate Teca

Contact 10-4% CP*. Bypass T337-42/43 CLOSED /

Date Tec h

CHANNEL C

Terminal Initial
PPS Boa rd SignalTrinsmitter Pa rameter Location Value/ Status

PT-0101 -3 High Dzr. Press. L-12) 4.0') VD* /

TB 1-42/43 Date Tech

PT-0132-3 Loe Pze. Dress. L-129 4.00 VDC /Pzr. Press. Bypass T3 1-39/40 Date Tech

LT-1113-3 Lov SG-1 Level L-129 3.50 VDC /High SG-1 Level TB l-24/25 Date Tech

LT-1123-3 Low SG-2 Level L-121 3.50 VDC /
_High SG-2 Level TB l-21/22 _Date Tecn

PT-1013-3 Low SG-1 Press. L-l?9 3.70 VDC /

SG-1 P TB 1-36/37 'Dite Tech
~

PT-1023-3 Lo.v SG-2 Press. L-121 3.70 /
SG-2 P TB 1-33/34 Date Tech

_

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

.n - - '
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6.0 PROCEDURE

6.1.1 (Continued)

CHANNEL C (Continued)
?

Terminal Initial
PPS Board Signal

Transmitter p a rameter Location Value/ Status

PT-0351-3 Hi 5 Coat. Press. RDS L-129 1.00 VDC /9
High Cont. Press. ESF TB 1-46/47 Date Tech ~

PT-0352-3 Hi-Hi Cont. Press. L-129 1.00 VDC /

TB 1-49/50 Date Tech

LT-0305-3 Lov RWT Level L-129 2.50 VDC /

TB 1-30/31 6 ate -- Tech
~

PDT-0979-3 SG-1 Loa Flow L-1?9 5.00 VOC /
TB 3-13/14 ~Date Tecn

PDT-0379-3 SG-? Lov Flow L-129 5.00 VDC /
TB 3-19/20 Date Tech

Contact DN3R Trip T3C?-5?/53 CLOSED /

' Tate Tech -
Contact DNBR Pre-trip TBC2-54/55 CLOSED /

6 ate TcT~
Contact LPD Trip TBC2-65/67 CLOSED /

Tate Tech

Contact LPD Pre-trip TBC2-69/59 CLOSED /

~6a te Tech

Contact CWP TBC2-70/71 CLOSED /

''Da te Tech

Contact Turbine Trip TBC2-123/124 CLOSED /
-~

. Tite Tech

Contact 557, Power TBC7-24/25 CLOSED /

Tate Tecn

Contact 10-h CPC Bypass TBC7-42/43 CLOSED /
~ Date Te'cii~

4

__ _ . . . . . - - + '- ~ ' ~ ~ ~ Y''
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6.0 PROCEDURE

5.1.1 (Continued)

CHANNEL D

Terminal Initial
PPS Board Signal

Transmitter Paraneter _ Loc a ti oq Value/StatJs

PT-0101 -4 '{igh Pzr. Press. L-133 4.00 VDC /
-

TB 1- 7/9 Date Tech

PT-0102-4 Los Pzr. Press. L-133 4.00 VDC /
--

Pzr. Press. Bypass TB 1- 1/2 Date Tech

LT-1113-4 Low SG-1 Level L-133 3.50 VDC /

High SG-1 Level TB 1-33/34 Date Tech

LT-1123-4 Low SG-2 Level . L-133 3.50 VDC /

High SG-2 Level TB 1-30/31 Date Tech

PT-1313-4 Low SG-1 Press. L-133 3.70 VDC /

SG-1 P TB 1-39/40 Date Tech

PT-1923-4 Lov SG-? Press. L-133 3.70 /

SG-2 P TB 1-36/37 Date Tech
,

-

PT-0351 -4 High Cont. Press. RPS L-133 1.00 VDC /

High Cont. Press. ESF T3 1-43/44 Date Tech

PT-0352-4 Hi-Hi Cont. Dress. L-133 1.00 VD0 /
-

TB 1-45/47 Date Tech

LT-0305-4 Lov RWT Level L-133 ?.50 VDC /;

| TB 1- 4/5 lhte TecT-

PDT-0973-4 SG-1 Los Flov L-133 5.00 VDC /
TB 3-13/14 Date ~Tec fi-

PDT-0179-4 SG-2 Los Flov L-133 5.00 VDC /

TB 3-19/20 Date Tech

Contact DN3R Trip T3D2-52/63 CLOSED __ /
Date Tecn

/Contact DN3R Pre-trip TBD2-64/65 CLOSED

_Date Tecn

'

1

j'' =' *g - -- . ;

, - - _ - , #-- -, _ , . , , _ ., ___
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6.0 PROCEDURE

S .1.1 (Continued)

CHANNEL D (Continued)
.

Terminal Initial

PPS Board Signal
Transmitter Parameter Location Value/ Status

Contact LDD Trip T33?-55/57 CLOSED /

Date Tec h

Contact LPD Pre-trip TBD2 ',8/69 CLOSED /

~6a te Tech

Contact CWP TBD2-70/71 CLOSED
_ _ _ _

/

Date Tecn

Contact Turbine Trip T3D2-123/124 CLOSED /

Date Tech

Contact 55% Power TBD7-24/25 CLOSED /

Date Tech

Contact 10-% CPC Byoass TB D7-42/43 CLOSED /

Date Tech ~

6.1. 2 Verify all pre-trip (P) and trip (T) lights are deenergized
on all four bistable control panels.

/
-~7 ate Technician

NOTE: If any unexpected trips occur during this test and
cannot be reset, the cause should be investigated
prior to continuing.

5.1. 3 Verify core protection calculators (CPC's) are energi:?d and
operational to the extent required to perform this test.

/
~

Date Technici an

; -, .
.,



. .
.. . . .

. . .

. ..

INSTRUMENT AND TEST PROCEDURE S023-II-3.3PAGE 13
SAN ON0FRE NUCLEAR GENERATING STATIONREVISION O
UNITS 2 AND 3

6.0 PR'Lt0unt
Install jumpers in 2LO34 and 2LO35 on TS-55, TB-%,25
TB-75, and TB-85 between the following terminals:6.1.4
and 27, 23 and 30, 31 and 33, 34 and 35,17 and 33,(64 jumpers total)
40 and 42, 43 and 45, 45 and 48.This is to prevent

.

and isolate the field wiring. inadvertent ESF actuations during the perfomance of
response time testing.

/ ~

Technician
'

- _
_-__ Date -

Do not work on more than one bay in 2LO34_

CAUTION and one bay in 2LO35 at one time.'

'======

Perform the following steps on the 10-100 hydraulic
signal generator to prepare it for response time5.1. 5

Refer to Figure A-1, A-2, and A-4.
testing:

Connect a regulated supply of pressurized gas to the
GAS inlet connection on the rear panel of the TIMEThe pressure an1 capacity of the.1

'

RESPONSE TEST SET.
source should be adequate to provide the pressuresDo not
required by the pressure sensor to be tested.
pressurize unit.

/
Technician~ Date

Connect a pressure gauge of the appropriate range to
the GAUGE connection on the rear panel..2

1
Technici anDate

Ensure the transmitter to be tested is tagged out of
service observing the precautions of Section 4..3

/ ~

Date Technician

' ;- :. _

+
- _
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UNITS 2 AND 3 [
- .-

_

-.

,

_

6.0 tgo EDURE_ >

Open the process transmitter bypass valve (if
.

applicable) and connect the hydraulic signal6.1.5.4
generator to the process transmitter using 1/4" OD
stainless tubing.

/
TechnicianDate

The length of the signal tubing is not critical, but
it should be as short and straight as practical.NOTE:

The tubing is connected to the " SIGNAL OUTPUT"
.-

fitting on the rear panel of the unit.

.5 Filling

Observe the following sequence to fill the
hydraulic accumulator and output signal lines.Adi waterLine up the valves as shown below.
through the sight gauge until a level of 9 is
indicated.

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed OPEN

Vent / Drain CLOSED

| Sight Gauge / Fill OPEN

l Drain CLOSED

Overfilling will not damage the unit 5ut may cat sel NOTE: water to enter the pneumatic lines momentarily'

affecting the signal waveshace.

!
TechnicianDate

,

I

'
.. .

t ~ ,
f

* '
' * * *

'&
-

. - _ -- -_
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3.0 Pk - 3;:.;
Once the water has stabilized at the 9 level, close

_y

6.1.5. 6 the SIGHT GAUGE / FILL valve.
/

TechnicianDate

.7 Bleeding

05 serve the following' sequence to bleed the
signal output lines, the reference transducer,Line up the valves as
and process sensor.
follows:

CLOSEDGas Isolation
OPENGauge Isolation

Pressurize INITIAL
OPENSignal Isolation

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/
TechnicianDate

Partially open the GAS ISOLATION valve and pressurize-

Carefully bleed air from th?.8 the unit te 8i-10 osig.
following points:

o Drain valve

o Process sensor vent
o Reference TransdJcer bleed port (use allen

wrench supplied with the unit)

o Close the process transmitter bypass valve
(if applicable)

/ __

TechnicianDate

i

k

:
. , . ,

. . _ _ . . - .-

. .
.
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UNITS 2 AND 3

h

Af ter all air has been bled from the system, open t eress+E AE
00

PRESSURE BLEED valve and bleed off any remaining6.1.5.9
The hydraulic accumuistor can now be

filled or drained to the level required for thepressure.

current test sequence.

To fill-open the PRESSURE BLEED and SIGHT GAUGE / FILL
valves, add witer through the sight gauge:

until desired level is reached.

To drain-open the PRESSURE BLEED and SIGHT GAUGE /. ILLvalves, slowly open the DRAIN valve to adjust
?

the level in the hydraulic accumulator.
__

,__ _ __

__

Technician
~

_ -
_ - . .

_ _ _ _ _ _
_ _ _ _ _ _

Date

The following valves must always be closed
prior to pressurizing tlie unit.

-

NOTE:

- Pressure Bleed
Vent /Drai n

- Sight Gauge / Fill
- Drain

Pressure Stability Check.10
The test for pressure stability is basically a
check for leaks in the system.

Connect a 0.5% accuracy, 3000 psig range, pressure gauge to the TEST SET and install a
3000 psid diaphragm in the ReferenceAlign the valves as shawn below:
Transducer.

CLOSED
Gas Isolation

OPENGauge Isolation
DRIVE

Pressurize
CLOSEDSignal Isolation
CLOSED

Pressure Bleed

'i ~ '

, - -.

3 "- _ _ _ _,-
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UNITS 2 AND 3

6.0 Hv;' ;- .J.~
CLOSED

6.1.5.10 Drain / Vent
CLOSEDSight Gauge / Fill
CLOSED

Drain
/

TechnicianDate
A

Connect the unit to a 3000 psig source of gas.
lower pressure source may be used, but it should notOpen the GAS ISOLATION valve.11

be less than 2000 psig. Allow several
and pressurize the unit to 3000 psig.
minutes and repeat until the pressure is stable atA

Monitor the pressure for 5 minutes.The unit should3000 psig.

drop in pressure indicates leakage.be depressurized and all vilv2 packings tightened.
Repeat the pressurization procedure and verifyIf the pressure is still not
stable, depressurize the unit, remove the back, aniGas les'(s may be detected bv
pressure stability.

check for water leaks.applying leak detecting fluids to the joints.
/ ~

'

Technician~ Date

Reference Stability Check.12
Connect test equipment as follows referring toConnect one pair of
Figure A-4 of Appendix A. leads to the REF. SENSOR OUT terminals on the
side of the TIME RESPONSE TEST SET and to oneConnect an3ther pair

.

channel of the recorder.of leads to the PROCESS SENSOR OUT terminals!
Connect a

and to the second recorder chsnnel.DVM to the DIGITAL V0LTMETER terminals. Connect
115 VAC power to the test equipment.

/
Tecnnicia,

! Date

I
,

..
" , .

---.__i, ,0 '
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UNITS 2 AND 3
..

5.0 La #. cow.i Open the pressure transmitter current loop and
connect the transmitter current signal to the TIMEIt is important that the polarity5.1.5.13
RESPONSE TEST SET. This can be verified by
of the signal is correct.
loop current and placing the DV:i tiONITOR switch insetting the SIGNAL CONDITIONING switch to the correctWith no pressure

the PROCESS SENSOR position. applied to the transmitter, the DVM should read
approximately +1 V00.

/ __

Technician' Date .. ..
.

_

--
-

Install a 5 psid diaphragm and 0.5% accuracy pressureClose the
gauge and pressurize the unit to 5 psig. Place the DVM fiONITOR in the.14

REFERENCE riTR position and adjust the SPAN controlGAS ISOLATION valve.
Af ter allowing several minutes for for

warmup, monitor the reference transducer autoutfor 10 VDO,

5 minutes, periodically verifying that the pressureRandom drif t in excess of
has remained constint.+5 millivolts indicates a need to replace the
reference demodulator.

/ ^

TechnicianDate
~

The following major procedure subsections maybe performed in any order at the discretion ofN3TE:

the technician,

i Sensor
Response Time Testing of High Pressurizer Pressure

,

S.?
FT-0191-z

UT

REFERENCE TRA1SDUCER AND PROCESS TRANS'ilTTER OUTPThe electrical outputs of the referenceNOTE: j ti
transducer and the process trans11tter must be ad us eThe following steps provide aADJUSPiENT.

prior to any test sequence.means of schieving maximum vertical deflection o
f the

recorder within the required pressure range.

t
~, *\~ .

-

-a
,y - - _ _,
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UNITS 2 AND 3

': 3:'':K.

Line up valves as shown below on the 10-100.
6.2.1

CLOSEDGas Isolation
OPENGauge Isolation

INITIAL
Pressurize

OPENSignal Isolation
CLOSED

Pressure Bleed

-
- - -

- CLOSED
-

--

- ~
Vent / Drain

CLOSEDSight Gauge / Fill

CLOSED
Drain

/
Te-~ Technician

Open the PRESSURE BLEED valve to ensure systemPlace DV'i 719NITOR switch in the6.2.2
pressure is at zero. Adjust the SPAN control to
REFERENCE XMTR position. Nate thethe fully counterclockwise oosition.
reading on the DVri.

/
TechnicianDate

Adjust the SPAN control to the fully clockwise
Aijust the 7.ERO control until the DV:46.2.3

posi tion.
indicates the voltage noted in paragraph 6.2.2 and

,

'

with the same polarity (e.g., if the voltage in 5.2.2
was -15'1V, adjust the ZERO control for a reading of
-1 S*1V ) .

i /
TechnicianDate

Use EXTREME CARE IN PRESSURIZING THE UNIT to avoid
exceeding the pressure range of the referenceCAUTION

It
transducer diaphragm and cwsing possible damage.

=====u=

is good practice to set the gas supply regalator to a
pressure slightly above the highest to be used in the
test.

I 1

.w
- - -

.
.

O_ _ _ '',
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_
_ _

_

_.

, a n:Ds::u.u

6.2.3 (Continued)

Use the definitions and equations below to help perform the
NOTE: following steps:

Definitions
- The pressure at ,shich the response time is

PSETPT to be determined (usually the pressure at
which the sensor output causes a specific
action) . ;

- The pressure on the hydraulic accumulator,
reference transducer, and process sensor atPINITIAL
the beginning of the test.

- The pressure in the pneunatic accumulator
PDRIVE at the beginning of the test.

- The absolute range of the pressure senor.
Span

UP-RN4P

INITIAL = P EiPT
.05 span

SP

=PINITI AL + .5 span
PDRIVE

Should the set point be close to the uoper limit
N3TE: of the sensor range, the value for PDRIVE

should be kept within the limits of a safe
overrange for the sensor.

DOWN-RN1P

PINITIAL = PSETPT + .05 span

=PINITIAL
.5 span

PDRIVE

Close the PRESSURE BLEED valve and pressurize the unitPressurize
by slowly opening the GAS ISOLATION valve.6.2.4

INITI AL, whichever is greater.
Table 1 of Appendix C lists the specific values for eachto P ETPT or P*

S

transmitter.
/

TechnicianDate

i ,

t '

. .

;- _ m.
- - . -+ .

- - -- - _ _,
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ll

Adjust the SPAN control for maximum output or nue n X~.Diz..o

point + 10 VDC, whichever is less.6.2.5
/

TechnicianDate

Pressurize the unit to P NITIAL-I
6.2.6 / _

TechnicianDate

Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS
.

controls to place the recorder traces in in6.2.7 For an

appropriate position on the recorder chart.up-ramp test, the -trices-should appesr-on theFor a down-ramp test, the
hotto7 -

'

f t5e

quarter of the chart. traces should appear on the top qusrter oThe process trace should always be slightly
chart.
below the reference trace.

/ '

~7schnician^ Date

INITIAL and PSETPTVary unit pressure between P TRTS Bf AS

while adjusting the recorder amplifier andcontrols to maintain the tra:es on the recor er cRepeat until nod hart6.2.8

and in the same relative position.
further adjustments are necessary.

/ .-

lechnicianDate

Adjust the signal rate to the value specified in
6.2.9 Table 1 of Appendix C.

/ _

lechnicianDate

.

k, w + - ~ ~
- - - _
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.
. -. .

... - .

w,

6.2.9 (Continued)
The signal rate is a function of four variables;
pressure, differential pressure, fluid level in theNOTE:

hydraulic accumulator, and the setting on theThe SIGNAL RATE valve
SIGNAL RATE metering valve.

most frequently required with the fluid level at 9has been sized to provide the range of signal rates
on the sight gauge (approximate hydraulic

Turning the SIGNAL RATE
accumulator level).
control in a clockwise direction will decrease the

.

rate, turning in a counterclockwise direction willIf higher rates are desired,
increase the rate.

' In a
fully depressurize the unit and add fluid.

i l rates 1re
-

- - similar-nannerr if slover s gna -required, fully depressurize the unit and drain the
appropriate amount of fluid by opening the DRAIN

-

valve.

Opening the PRESSURE BLEED valve provides a ventNOTE: for filling or draining.

By adding or removing fluid from the unit, the
range of signal rates may be varied from
approximately one inch of water per second to over
1000 pounds per second without loss of signal

Extremely high signal rates arelineari ty. For thoseattained at higher pressures.
applications requiring high rates at 104
pressures, optional equipment is available from the

Figure A-5 sho ts hov signal rate ismanufacturer.
deternined from sample trace.

Diagnostic Self-Test of 10-1006.2.10
Line up the valves on the hy'iraulic signal generator as,

.1
follows:

Gas Isolation CLOSED

OPENGauge Isolation

Pressurize DRIVE

Signal Isolation CLOSED

Pressure Bleed CLOSED

-;
~^

"
~

~
_ _ . _* _ _ _ ~ ~ ~ _ .
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. -

w- ;; _ - -

CLOSED
6.2.10.1 Vent / Drain

CLOSEDSight Gauge / Fill
CLOSED

Drain
/

TechnicianDate

Up Ramp Generation6.2.11
Determine the initial, driving, and set point
pressure from Table 1 of Appendix C..1

/ --

TechnicianDate

Slowly open the " signal isolation" valve..2
/ -___

TechnicianDate

Slowly open the GAS ISOLATION valve and pressurize
the unit to the driving pressure (PDRIVE). Close.3

the GAS ISOLATION valve.
/ -_

TechnicianDate

Once the pressure has stabilized, turn the PRESSURIZESlowly open the GAS
~ .4

valve to the INITIAL position. ISOLATION valve and bring the pressure up to PSETPT-

| /
technicianDate

Run the recorder at a slow chart drive speed toi Be

record a short reference trace at this press'Jre..5
sure there is a separation between the referenceVerify both
trace and the process transmitter trace.
traces are in appropriate relative positions.

/ -.

I Technician__ Date

* - -
, | _ if

- _ _ ,

-
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Slofly open the GAS ISOLATION valve and pressurize
rnU,dbshk6.V )

the unit to the initial pressure (P NITIAL *I6.2.11.6

Make sure the SIGNAL INITIATE switch is offPremat'Jre opening of this
NOTE: Verify bothduring the set up.

valve will invalidate the test.traces are in appropriate positions.
/ '

T h'Wician
ITate

The unit is ready to generate the appropriateCheck t}Ui recorder to~make sure the proper
-

--

-

.7
chart drive speed has been selected.up-ramp.

/
TedhnicianDate

The record chart drive speed selection has a
strong bearing on how well the data can beThe chart drive speed should beNOTE:

slowest at which adequate resolution ofevaluated. The greater
desired timing marks is attained.

the angle the signal trace makes with thehorizontal, the more clearly defined is the
point of intersection with the referenceAs a rough guide, the chart drive
speed should be proportional to the ramp rate.

*

trace.

To run the test, start the recorder chart drive thenRecord the
depress the signal initiate switch. Include.9
appropriate data on the recorder chart.P etot, signal rate setting,
P nitial. " Drive! g mark interval, date, chart driveS

fluid level, timin " diagnostic self-test."I

speed, and the words:'

/ ~

Technician~ ~ ~ ~ ~

~ Date

;

.

4
'*U ur . **'

*
#

' N

- - - . . , -s ,n,
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6.0 PP,CCCC JRC_

Perfonn the diagnostic self-test twice and comparethe results with the signal traces for the same tests5.2.11.9
supplied with the unit.

/ _

TechnicianDate

Examine the trace of each signal for the followingVerify the
qualitative waveform characteristics.

_

.10

results are acceptable as follows:_

Linear wichin a visual "best fit" from_.
.

(a) to P ETPT.SP~
-

-
~

'

Complete absence of high frequency components
(b)

(noise) .

Sharp and clearly defined " knee" on leading
(c) edge of test signal.

The signal ramp rate has not decreased morethan 5% of the ramp rate of the original base(d)
line signal traces supplied with the unit.

/ _

Technici anlate

If diagnostic self-test is satisf actory, produce
!

Use this
another dn1 tra:e as in step S.2.11.9.

| 6.2.12

trace to compute the response time of theRecord this response time in the dita
collection table at the back of this procedure.transmitter.
Figure A-6 shows calculation method for time delayAlso record on the chart "High
(response time).
Pressurizer Pressure Sensor," "PT-0101-3"

/ _

tecnnicianDate
l

Disconnect all test leads and reconnect the nonnasignal leads at the process transmitter.6.2.13
l / -

lechnicianDate

l

.

4

' '

.W-
*-<a _ r . y

_ . ~ ~ ' - - , ,_
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_

.__
__.

=

__
____

J.e {T.CC: CURE _
Ensure the hydraulic signal generator is vented and

*

disconnect it from the process transmitter.6.2.14

/
TechnicianDate

Following appropriate procedures, return process
6.2.15 transmitter to service.

/
Techn'ician

~

Date

Response Time Testing of Low Pressurizer Pressure Sensor PT-0102-3
6.3

_

REFERENCE TRANSOUCER AND PROCESS TRANS*iITTER OUTDUTThe electrical outputs of the referenceNOTE:

transtJCer and the process transmitter must he adjustedThe following steps provide aADJUSTMENT.

prior to any test sequence.means of achieving maximun vertical deflection of the
' recorder within the required pressure range.;

Line up valves as shown below on 10-100:
6.3.1

CLOSED
Gas Isolation

OPENGauge Isolation
INITIAL

Pressurize'

OPENSignal Isolation
CLOSED

Pressure Bleed:

I CLOSED
Vent / Drain

CLOSEDSight Gauge / Fill
I
'

Drain CLOSED

Open the PRESSURE BLEED valve to ensure systemPlace DVM MONITOR switch in t5e6.3.2 pressure is at zero. Adjust the SPAN control to
REFERENCE X3TR position. Note the| the fully counterclockwise oosition.
reading on the DV1.

/ --

TechnicianDate

?
*

! --
, ._/~ ' -~ -- -- _. -3-
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..) ] ZCURE_ Adjust the SPAN control to the fully clockwise
*

Adjust the ZERO control until the DV'46.3.3
indicates the voltage noted in paragraph 6.3.2 andposition. 2

with the same polarity (e.g., if the voltage on 6.3.f

was -15'1V, adjust the ZERO control for a reading o
-15!4Y) .

/ -_

Technician~ Oate

Use EXTREME CARE IN PRESSURIZING THE UNITto avoid exceeding the pressure range ofCAUTION

the reference transducer diaphragm and=======
It is good

causing possible damage.

pr3ctice-to-set tha gas supply regulator..toa pressure slightly above the highest to be
_ _ _ _

used in the test.
Use the definitions and equations below to

N9TE: help perform the following steps.

Definitions:
- The pressure at which the response

time is to be determined (usuallyPSETPT
the pressure at which the sensor
output causes a specific action).

P NITIAL - The pressure on the hydraulicaccumulator, reference transducer,I
and process sensor at the beginning
of the test.

- The pressure in the pneumaticf
P0 RIVE accumuistor at the beginning of the

test.

Span- The absolute range of the pressure sensor.

UP -R A'iP

PINITIAL = PSETPT
.05 span

=PINITIAL + .5 span
PDRIVE

Should the set point be close to the upper
limit of the sensor range, the value forNOTE:

DRIVE should be kept within the limits of aP
safe overrange for the sensor.

.

.h "" - ~ .
'

~ _,y I - -. - -
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6.3.3 (Continued)

D0'.4N-RAMP

PINITIAL = PSETPT + .05 span

= P NITIAL
.5 span

IPDRIVE

Close the PRESS'JRE BLEED valve and pressurize the
unit by slowly opening the GAS ISOLATION valve.6.3.4

INITI AL, whichever is
Pressurize to P ETPT or PTable 1 of Appendix C lists the specificS

greater.
values for each transmitter.

j._ _
_-._.

_ _ _.

- - -

Technician. - -

. .

. .
. _

- Date

Adjust the SPAN control for maximum output or null
point + 10 VDC, whichever is less.6.3.5

| . .
-

- - - TechnicianDate

Pressurize the unit to PINITIAL-6.3.6
/

Technician~~Date

Operate REFERENCE XMTR BI AS and PROCESS XMTR BI AS
controls to place the recorder traces in an6.3.7 For an
appropriate position on the recorder chart.
up ramp test, the traces should appear on the botto,For a down-ramp test, the
quartcr of the chart.
traces should appear on the top gjseter of theThe process trace should always be slightly
chart.
below the reference trace.

/ __

Technician~ Date

INITIAL and PSETPTVary unit pressure between P

while adjusting the recorder amplifier and TRTS BI AScontrols to maintain the traces on the recorder chsrt
,

6.3.8
Repeat until no

and in the same relative position.
further adjustments are necessary.i

'

/ ~

~Date Technician

:

l
t

{

~
, e
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o.u
A1just the signal rate to the value specified in6.3.9 Table 1 of Appendix C.

/
Date Technician

NOTE: The signal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic accuculator, and
the setting on the SIGNAL RATE netering

The SIGNAL RATE valve has been sizedvalve.
to provide the range of signal rates most
frequently required with the fluid level at 9
on the sight gauge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise direction will decrease
the rate, turning in a counterclockwise
direction will increase the rate.

If higher
rates are desired, fully depressurize the unit

In a similar manner, if sinwerand add fluid.
signal rates are required, fully depressurize
the unit and drain the appropriate amount of
fluid by opening the DRAIN valve.

Ooening the PRESSURE BLEED valve provides aNOTE: vent for filling or draining.

By adding or removing fluid from the unit, the
range of signal rates may be varied from
approximately one inch of water Der seco11 to
over 1000 pounds per second without loss of

.

signal linearity. Extremely high signal ritesFor thoseare attained at higher pressures.
applications requiring high rates at low
pressures, optional equipment is available
from the manufacturer. Figure A-5 shows how
signal rate is determined from sample trace.

5.3.10 Diagnostic Self-Test of ID-100

Line up the valves on the hydraulic signal generator.1
as follows:

Gas Isolation CLOSED

OPENGauge Isolation

DRIVEPressurize

CLOSEDSignal Isolation

Pressure Bleed CLOSED

.

4 -4
- , , .. p-- - , , - - - - - . - .,-
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_

,
,-

___

6.3.19.1 (Continued)
CLOSEDDrain / Vent

CLOSEDSight Gauge / Fill

CLOSEDDrain
/

Date Technician

Down-Ramp Generation
6.3.11

Datermine the initial, driving, and set point.1
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/
TechnicianDate

Slowly open the " signal isolation" valve..2
/

~~ TechnicianDate

Slowly open the GAS ISOLATION valve and pressurize.

the unit to the driving pressure (PDRIVE). Close.3

the GAS ISOLATION valve.
/

TechnicianDate

Once the pressure has stabilized, turn the PRESSURIZESlo 41y open the GAS.4 valve to tne INITI AL position.
ISOLATION valve and bring the pressure up to PSETPT-

~~-

Date Technician

Run the recorder at a slow chart drive speed to Be.5
record a short reference trace at this oressure.
sure there is a separation between the referenceVerify both
trace and the process trans91tter trace.
traces are in appropriate relative positions.

9 7
t TechnicianDate
|
!

'.

' - . . ^

.
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6.0 PROCEDURE

6.3.11.6 Sloivly open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PINITIAL)-

N3TE: Make sure the SIGNAL INITIATE switch is off
during the set up. Premature opening of this
valve will invalidate the test. Verify both
tri:es are in approoriste positions.

/

''llaTE Technician

.7 The unit is ready to generate the appropriate
downrimp. Che:k the recorder to make sure the oroper
chart drive speed has been selected.

/

Date Technician

NOTE: The record chart drive speed selection has a
strong bearing on how vell the dati can be
evaluated. The chart drive speed should be s
lowest at .vhich adeqlate resolution of desired
timing marks is attained. The greater the
angle the signal tra:e makes vith the
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
speed should be proportional to the rama rate.

.9 To run the test, start the recorder c5 art drive then
depress the signal initiate s vitch. Recoed the
appropriate data on the recorder chart. Include
PInitial. PD pSetpt, signil r3te setting,fluid level,rivertimng 73rk intervil, dite, chart drive
speed, and the words: " diagnostic self-test."

|

/

Date Technician

!

' T
_ _ ._

~
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6.3.11.9 Perform the diagnostic self-test twice and compare
the results with the signal traces for the same tests
supplied with the unit.

3

/
~

Date Technician

.10 Examine the trace of each signal for the following
qnlitative wavefor:n chsracteristics. Verify the
results are acceptable as follows:

(a) Linear within a visual "best fit" from
P to PSETPT-

(b) Complete absence of high frequency components
(noise).

(c ) SSarp and clearly definei " knee" on leading
edge of test signal.

(d) The sign 11 ramo rate has not decraasei 93re
than 5% of the ramp rate of the original base

! line signal traces supplied with the unit.

/

Tite Tfchnician

6.3.1? If diagnostic self-test is satisfactory, produce
another dual trace as in step 6.3.11.9. Use t51s
trace to compute the response time of the
transmitter. Record this response time in the data
collection table at the back of this procedure.
Fig'Jre A-6 shows calculation neth31 for time delsy
(response time). Also record on the chart " Low
Pressurizer Pressure Sensor," "PT-0102-3"

/

Date Technician

| 6.3.13 Disconnect all test leads and reconnect the nomal
| signal leads at the process transmitter.
|

/
j Date Technician

|

|

~
~ 's - | if ~ , . f,
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6.0 P,RDOEDURE
_

6.3.14 Ensure the hfiraalic signal generator is vented and,

disconnect it from the process transmitter.

/

_.Date TechniciLn

6.3.15 Folloving appropriate procedures, return process
transmitter to service.

/
__Date Technician

_

5.4 R,e_tpon_se Time Testing, of Low SG-1 Pressure Sensor PT-1013-3,

N3TE: REFERENCE TRA1SDUCER AND PROCESS TRAN5't!TTER OUTDUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process trinsmitter must be adjusted
prior to any test sequence. The following steps provide a
mesns of achieving maxinua vertical deflection of the
recorder within the required pressure range.

5.4.1 Line up valves as shown below on 10-100:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OoEN

Pressure Bleed CLOSED

| Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

6.4.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DV!1 !!3NITOR switch in the
REFERENCE X'4TR position. Adjust the SPAN control to
the fully counterclockvise position. Note the
reading on the DVM.

/
~~

Date Technician

, - - - n .

. , - .. -. _ - .
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6.0 PROCEDURE

6.4.3 Aijust the SPAV control to t5e fully clockwise
position. Adjust the ZERO control until the DVM
indicates the voltage noted in picagraph 5.4.2 and
with the same polarity (e.g., if the voltage in 5.4.2
was -15W, adjust the ZER3 control for a reading of
-15?iv ) .

Date Technician
~

CAUTION Use EXTREME CARE IN PRESSURIZING THE UNIT
to avoid exceeding the pressure range of=======

the reference transducer diaohragm and
causing possible duage. It is good
practice to set the gas supply regulator
to a pressure slightly above the highest
to be used in the test.

NOTE: Use the definitions and equations belov to
help perform the following steps:

Definitions

PSETPT - The pressure at Wich the response
time is to be determined (usus11y
the pressure at which the sensor
output causes a specific action).

PINITI AL - The pressure on the hydraulic
accumulator, reference transducer,
and process sensor at the beginning
of the test.

PDRIVE - The pressure in the pneumatic
accunulator at the beginning of the
test.

Span - The absolute range of the pressure senor.

UP-RAMP

PINITIAL = PSETPT .05 span

PDRIVE =PINITIAL + .5 span

NOTE: Should the set point be close to the
upper limit of the sensor range, the
value for PDRIVE should be kept within
the limits of a safe overrange for the
sensor.

.

- - * . _ _ _ - -
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6.4.3 93WN-RA'P

PINITIAL = PSETPT + .05 span .

$

PORIVE =PINITIAL .5 span

6.4.4 Close the PRESSURE BLEED valve and pressurize the
unit by slowly opening the GAS ISOLATION vilve.
Pressurite to PSETPT or PINITI AL, whichever is
greate r. Table 1 of Appendix C lists the specific
values for each transmitter.

/
~TsTe Technician

~

6.4.5 Adjust the SPAN control for maximum output or null
point + 10 VDO, whichever is less.

.

/

- Tte TechnicianD

6.4.6 Pressurize the unit to PINITIAL-

I.
Date Technician

6.4.7 Operate REFERENCE X'4TR BI AS and PROCESS XMTR BIAS
controls to place the recorder traces in an
appropridte position on the recorder chart. For an
up-rimp test, th? trices should appear c1 the bottom
quarter of the chart. For a down-ramp test, the
traces should appear on the top quarter of the
chart. The process trace should always be slightly

'

below the reference trace.

/
Date Technician

6.4.9 Vary unit pressure between Pyggryg, and PSETPT
while adjusting the recorder amplifier and TRTS BI AS
controls to miintain the traces on the recorder chset
and in the same relative position. Repeat until no
further adjustments are necessary.

/
~

Date ~7eEnician

-
;- .- -
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6.4.9 A111st t52 signal rate to the value specified in
Table 1 of Appendix C.

e

/

Date Technician

N3TE: The signal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic accumulator, and
the setting on the SIGNAL RATE metering
valve. The SIGNAL RATE valve has been sized
to provide the raqge of signal rates most
frequently required with the fluid level at B
on the sight gau3e (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise direction will decrease
the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
and add fluid. In a similar 'ininer, if slower
signal rates are required, fully deoressurize
the unit and drain the appropriate amount of
fluid by opening the DRAIN valve.

NOTE: Opening the PRESSURE 9LEED valve orovides a
vent for filling or draining.

By adding or removing fluid from the unit, the
range of signal rates may be varied from
approximately one inch of water per second to
over 1000 pounds per seconi without loss of
signil linearity. Extremely high signsi rates
are attained at higher pressures. For those
applications requiring hig5 rites at los
pressures, optional equipment is available

; from the manufacturer. Fig;re A-5 shows 594'

signal rate is determined from sample trace.

6.4.10 Diagnostic Sel f-Test of ID-100

.1 Line up the valves on the hydraulic signal generator
i as follows:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize DRIVE

| Signal Isolation CLOSED
t

I

;' :~ ~ '
's.

_ __



SA'l DNOFRE N'JCLEAR GENERATING STATION INSTRU4ENT AN3 TEST PROCEDURE S023-II-3.3
UNITS 2 AND 3 REVISION O PAGE 37

6.0 PRO:EDJRE
,

6.4.10.1.1 Pressure Bleed OLOSED

Drain / Vent CLOSED '

Sight Gsuge/ Fill CLOSED

Drain CLOSE0
.

/

Date Technician

6.4.11 Down-Ramp Generation

.1 Determine the initial, driving, and set point
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/

Oste Technici an

.2 Slowly open the " signal isolation" valve.

/
- ~~

Date Technician

.3 Slowly open the GAS ISCLATION valve and pressurize
the unit to the driving pressure (PDRIVE - C1050I
the GAS ISOLATION valve.

/
Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
vsive to the INITIAL position. Slosly open the GAS
ISOLATION valve and bring the pressure up to P SETPT-

/

Date Technician

.5 Run the recorder at a slow chart drive speed to
record a short reference trace at this pressure. Be
sure there is a separation between the reference
trace a1d the process transmitter trace. Verify both
traces are in appropriate relative positions.

/

Date Technician

,' ;' _ l~ ~
~~ ' '- ~
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6.0 PR0"EDURE

5.4.11.6 Slo sly open the GAS ISOLATION valve and pressurize

the unit to the initial pressure (PINITIAlf-
NOTE: Make sure the SIGNAL INITIATE switch is off

during the set up. Premture opening of this
valve will invalidate the test. Verify both
trices are in appropriate positions.

/
~ ~

Date Techn171"an

.7 The unit is ready to generate the appropriate
do11-ramp. Check the recorder to mate sure the
proper chart drive speed has been selected.

/

Date Technician-

NOTE: The record chart drive speed selection has a
strong bearing on how well the dsts ca7 be
evaluated. The chart drive speed should be
slovest at which ade7nte resolution of
desired timing marks is attained. The greater
tile angle the signal trace makes with the
hoeizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
soeed should be proportional to the ramp rate.

.8 To run the test, start the recorder chart drive then
depress the signal initiate switch. Record the
appropriate data on the recorder chart. Include,

l PInitial, PD Setpt. Si3nsi rate settilg,fluid level, rive, Ptiming mrk interval, date, chart drive'

speed, and the words: " diagnostic sel f-test."

| /

Date Technician

i
l

|

p ;- ~ . - - - - - -
.
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6.0 P,ROCEDURE

6.4.11.9 Perform the diagnostic self-test twice and co9 pare
the results with the signal traces for the same tests
supplied with the unit. '

-

/

Date Technician

.10 Examine the trace of each signal for the following
q salitative waveform characteristics. Verify the
results are acceptable as follows:

(a) Linear within a visual "best fit" from
P to PSETPT-

(b) Complete absence of high frequency components
(noise).

(c) Sharp and clearly defined " knee" on leading
edge of test signal.

(d) The signal ramp rate has not decreased more
than 5% of the ramp rate of the original base
line signal traces supplied with the unit.

/

6 ate ~~ Technician

5.4.12 If diagnostic self-test is satisfactory, produce
another d'n1 trace as in step 6.4.11.8. Use this
trace to compute the response time of the
transmitter. RecorJ this response time in the data
collection table at the back of this procedure.
FigJre A-6 shovs calculation nethod for time delay
(response time). Also record on the chart "Lo SG-1
Pressure Sensor," "PT-1013-3"

/
Date TeThnician

6.4.13 Disconnect all test leads and reconnect the nomal
signal leads at the orocess transmitter.

/
~ Date Technician

|

|

|
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5.4.14 Ensure the hydraulic signal generator is vented and
disconnect it from the process transmitter.

t

/

Date Technician

5.4.15 Following appropriate procedures, return process
trinsmitter to service.

/

Date Technici an
.

Respons_e Time Testingjl, low SG-2 Pressure Sensor PT-10?3-3f6.5
_

NOTE: REFERENCE TRA1SDUCER AN] PROCESS TRANS'11TTER OUTPUT
ADJUST;iENT. The electrical outputs of the reference
transducer an1 the process transmitter .must be adjusted
prior to any test sequence. The following steps provide a
means of achieving maximum vertical deflectioq of the
recorder within the required pressure range.

5.5.1 Line up valves as s5can below o, ID-100:

Gas Isolation CLOSED

GiJge Isolation ODEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

1

Vent / Drain CLOSE9
|

Sight Gauge / Fill CLOSED

Drain CLOSED

6.5.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DVit M3NITOR switch in the
REFERENCE X'iTR position. Adjust the EPAN control to
the fully counterclockwise position. Note the

!
reading on the DW4.

/

Date Technician

|

|

; .~ ~
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6.5.3 Adjust the SOAM control to the fully clockwise
position. Adjust the ZERO control until the DV'i
indicates the voltage noted in paragraph %5.2 an1
with the same polarity (e.g., if the voltage in 6.5.2
was -15:1Y, adjust the ZERO control for a reading of
-15'4V ) .

/

Date Technician

CAUTION Use EXTRE'1E CARE IN PRESSURIZING THE UNIT
to avoid exceeding the pressure range of=======

the reference transducer diaphragm and
causing possible damage. It is good
practice to set the gas supply regulator to
a pressure slightly a5ove the highest to be
used in the test.

N1TE: Use the definitions and equitions below to
help perfor 'i
the following steps:

Definitions

PSETPT - The pressure at w5fch the response
time is to he determined (usually
the pressure at which the sensor
output caJses a specific action).

PINITIAL - The pressure on the hydraulic
accumulator, reference transducer,
and process sensor at the beginning
of the test.

PDRIVE - The pressure in the pneumatic
accumulator at the 5eginning of the
test.

Span - The absolute range of the pressure senor.

UP-R A'4P

PINITIAL = PSETPT .05 span

PDRIVE =PINITIAL + .5 span

NOTE: Should the set point 5e close to t5e
~

upper limit of the sensor range, the
value for PDRIVE should be kept eithin
the limits of a safe overrange for the
sensor.

~
~ ~

| .. . . _ L __ . -_.
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6.5.3 00'.fN-R A'iP

PINITIAL = PSETPT + .05 span s

PDRIVE =PINITIAL .5 span

5.5.4 Close the PRESSURE 9LEED vslve and pressurize the
unit by siowly opening the GAS ISOLATION valve.
Pressurize to PSETPT or PINITI AL, whichever is
greater. Table 1 of Appendix C lists the specific
values for each transmitter.

~~

Date Technici an

6.5.5 Adjust the SPAN control for maximum output or null
point + 10 VDO, whichever is less.

/
~

Date Technician

6.5.6 Pressurize the unit to P INITI AL-

/

Date Technician

6.5.7 Operate REFERENCE XMTR BI AS and PROCESS X'4TR BIAS
controls to place the recorder traces in an
appropriate position on the recorder chart. For an
up-rs tp test, the traces should appeir on the bottom
quarter of the chart. For a down-raep test, the
traces should appear on the top quarter of th?
chart. The process trace should always be slightly
below the reference trace.

/

Date TeTh ician
~

5.5.8 Vary unit pressure between PINITIAL and PSETPT
while adjusting the recorder amplifier and TRTS BI AS
controls to maintain the traces on the recorder chtet
and in the same relative position. Repeat until no
further adjustments are necessary.

/

Date ~~7eThniTian
~

.
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5.5.9 Adjust the signil este to the value specified in
Table 1 of Appendix C.

t

/
Date Technician

NOTE: The signal rate is a function of four
variables; oressure, differential pressure,
fluid level in the hydraulic accumulator, and
the setting on the SIGNAL RATE metering
valve. The SIGNAL RATE valve has been sized
to provide the range of signal rates most
frequently required with the fluid level at 9
on the sight gauge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clock 41st direction will decrease
the rate, turning in a counterclockwise

.

direction will increase the rate. If higher
rates are desired, fully depressurize the unit
and add fluid. In a similar minner, if slower
signal rates are required, fully depressurize
the un.it ind drain the sporopriate amoant of
fluid by opening the DRAIN valve.

N3TE: Opening the PRESSURE BLEED vs1ve orovides i
vent for filling or draining.

By adding or removing fluid fro 1 the unit, t5e
range of signal rates may be varied from
approximately one inch of water per second to
over 1000 pounds per second without loss of
signal linearity. Extremely high signs 1 rates
are attained at higher pressures. For those
applications requiring high rates at low
pressures, optional equipment is available'

fron the manufacturer. Figure A-5 shws how
signal rate is determined from sample trace.

6.5.10 Diagnostic Self-Test of 1D-100

.1 Line up the valves on the hydraulic signal generator
as follows:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressuri te DRIVE

Signal Isolation CLOSED

;'
..

,. ~ _J __ ~:~ - :~
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)

5.5.10.1 Pressure Bleed CLOSED

Drai n/ Vent CLOSED i

Sight Gauge / Fill CLOSED

Drain CLOSED

/

Date Technician

6.5.11 Down-Ramp Generation

.1 Determine the initial, driving, a91 set ooint
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/

~~~lia te Technician
,

.2 Slowly open the " signal isolation" valve.

/

Date Technician

.3 Slowly open the GAS ISOLATION valve and pressurize
the unit to th? driving pressure (PDRIVE). Close
the GAS IS]LATION valve.

/
Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITIAL position. Slovly ooen t591AS
ISOLATION valve and bring the pressure up to PSETPT-

-Date Technician
~~

|
i .5 Run the recorder at a slow chart drive speed to

record a short reference trace it this pressure. Be
sure there is a separation between the reference
trace and the process transmitter trace. Verify both,

' traces are in appropriate relative positions.

/
-

Date Technician

. ; a - - . .. -
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6.0 PROCEDUR_E

6.5.11.5 Slowly open the GAS ISOLATIO1 valve and pressurize
the unit to the initial pressure (PINITIAL -I

1 -

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. PrematJre opening of this
valve will invalidate the test. Verify both
traces are in appropriate positions.

/

Date Technician

.7 The unit is ready to generate the appropriate
down-camp. Ch?ck the recorder to make sure the
proper chart drive speed has been selected.

/

Date Technician

NOTE: The record chart drive speed selection has a
strong bearing on how well the data can 5e
evaluated. The chart drive speed should be
slowest at which adequate resolution of
desired timing narks is attained. The greater
the angle the signal trace makes with the
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
speed should be proportional to the ramp rate.

.8 To run the test, start the recorder chart drive then
depress the signal initiate switch. Record t5e
appropriate data on the recorder chart. Include
PJnitial, PDrive. PSetpt, signal rate setting,
fluid level, timing mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/
Date Technician

i
'

t

!

,

|
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6.0 PROCEDURE,

5.5.11.9 Perform the diagnostic self-test twice and compare
the results with the signal traces for the same tests
supplied with the unit. '

/

Date Technician

.10 Examine the trace of each signal for the following
qualitative waveform characteristics. Verify the
results are acceptable as follows:

(a) Linear w~ithin a visual "best fit" from
P to PSETPT-

(b) Complete absence of high frequency components
(noise).

(c) Sharp a91 clearly defined " knee" on leiding
edge of test signal.

(d) The signal ramp rate has not decreased more
than 5% of the ramp rate of the original base
line signal traces sJpplied with the unit.

/

Date ~ 7echnician

5.5.12 If diagnostic self-test is satisfactory, produce
another dual trace as in step 5.5.11.3. Use this
trace to compute the response time of the
transmitter. Record this response time in the data
collection table at the back of this procedure.
Figure A-6 shows calculation method for time delay
(response time). Also record on the chart " Low SG-2
Pressure Sensor," "PT-1023-3"

/

Date ~ Technician

6.5.13 Disconnect all test leads and reconnect the normal
signs 1 leads at the process transmitter.

Date Technician

;, - . . -

.,

I

,
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6.0 PROCEDURE
_

6.5.14 Ensure the hydriulic signal generator is vented an1
disconnect it from the process transmitter.

.

/

Date Technician

6.5.15 Follo ving appropriate procedures, return process
transmitter to service.

/

Date fechnician
--

5.6 Response Time Test,in1 of Low SG-1 Level Sensor LT-1113-3
_

N3TE: REFERENCE TRA:4SDUCER AND PROCESS TRA151ITTER O'JTPUT
ADJUSTMENT. The electric'al outputs of the reference
transducer and the process transmitter mast be adjusted
prior to any test sequence. The following steps provide a
mes1s of achievin3 93ximum vertical deflection of the
recorder within the required pressure range.

5.5.1 Line up valves as shown 5elov on ID-100:

Gas Isolation CLOSED

Gauge Isolation ODEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

|

| Drain CLOSED

l

| 6.6.2 Open the PRESSURE BLEED valve to ensure system

|
pressure is at zero. Place DVM MONITOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DVM.

/
i

Date Technician

|

|
!

i :. . _.
'

,
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|
6.0 PROCEDURE

6.6.3 Adjust the SDAN control to the fully clockwise !position. Adjust the ZERO control until the DVM j
indicates the voltage noted in paragraph S.S.2 and !

with the same polarity (e.g., if the voltage in 6.6.?
was -153V, adjust the ZER3 control for a reading of
-15MV) .

/

'Date Technician

CAUTION Use EXTREME CARE IN PRESSURIZING THE UNIT
to avoid exceeding the pressure range of=======

the reference transducer diaphragm and
causing oossible drnige. It is gnd
practice to set the gas supply regulator to
a pressure slightly above the highest to he
used in the test.

N3TE: Use the definitions and eqJations belov to help perforn
the following steps:

Definitions

PSETPT - The cressure at which the resoonse
time is to be determine 1 (usually
the pressure at which the sensor

output causes a specific action).

pINITI AL - The pressure on the hydraulic
accumulator, reference transducer,
and process sensor at the beginning
of the test.

PDTIVE - The pressure in the pneumatic
accumulator at the 5eginning of the
test.

Span - The absolute range of the pressure senor.

UP-R A'4P

PINITIAL = PSETPT .05 span

PDRIVE =PINITIAL + .5 span

Nr)TE: S50uld the set point be close to the upper limit of the
sensor range, the value for PDTIVE should be kept within
the limits of a safe overrange for the sensor.

_z ; ' ' *~ -
, . ._ - . . . --
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S.0 DRO^EDURE

6.6.3 00W:1-RA*1P

PINITIAL = PSETPT + .05 span .

PDRIVE =PINITIAL .5 span

6.5.4 Olose the PRESSURE BLEED valve and pressurize the
unit by slowly opening the GAS ISOLATION valve.
Pressurize to PSETPT or PINITI AL, w'lichever is
greater. Table 1 of Appendix C lists the specific
values for each transmitter.

/
~

Date Technician

6.6.5 Adjust the SPAN control for maximum output or null
point + 10 VDO, w'lichever is less.

/

Date Technician

6.6.5 Pressurize the unit to PINITIAL-

/

--Date Technician

6.5.7 Operate REFERENCE XMTR BIAS and PROCESS X'4TR BIAS
controls to place the recorder traces in an
appropriate position on the recorder chart. For an
up-ramp test, the traces should appear on the bottom
quarter of the chart. For a down-ramp test, the
traces should appear on the top rparter of the
chart. The process trace should always be slightly
below the reference trace.

/

Date Technician

6.6.8 Vary unit pressure between PINITIAL and PSETPT
while adjusting the recorder amplifier and TRTS BI AS
controls to maintain the traces on the recorder chart
and in the same relative position. Repeat until no
further adjustnents are necessary.

/

- 6 ate Technician

j' :-'-~ - y .
- -
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6.0 PR0"EDURE

6.6.9 Adjust the signal rate to t5e value specified in
Table 1 of Appendix C.

,

/

Date Technician

NOTE: The signal rate is a function of four
viria51es; pressure, differential pressure,
fluid level in the hydraulic accumulator, and
the setting on the SIGNAL RATE metering valve.
The SIGNAL RATE valve has been sized to provide
the rang? of signal rates most frequent 1v
required with the fluid level at 8 on the sight
gauge (approximate 5ydraulic accumulator
level). Turning the SIGNAL RATE control in a
clockwise direction will decrease the rate,.

turning in a counterclockwise direction will,

increase the rate. If higher rates are
desired, fully depressurize the unit and add
fluid. In a similar manner, if slower signal
rates are required, fully depressurize the unit
an1 drain the aporopriate amount of fluid by
opening the DRAIN valve.

NOTE: Opening the FRESSU'tE BLEED valve provides a
vent for filling or draining.

By adding or removing fluid from the unit, the range of
signal rates may be varied from approximately one inch of
water per second to over 1000 pounds per second wit 50ut
loss of signal linearity. Extremely high signal rates are
attained at higher pressures. For those applications
requiring high rates at low pressures, optional equipment
is available from the manufacturer. Figure A-5 shows hai
signal rate is determined from sample trace.

6.6.10 Diagnostic Self-Test of 10-100

.1 Line up the valves on the hydraulic signal generator
as follows:

Gas Isolation CLOSED ,

Gauge Isolation OPEN

Pressurize DRIVE

Signal Isolation CLOSED

_ _.

3 . .

, ,
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5.0 PROCEDURE

6.6.10.1 Pressure Bleed c.LOSED

Drain / Vent CLOSE9 i

Sight Gauge / Fill CLOSED

Drain CLOSED

/

l ate Technician "~

6.6.11 Down-Ramp Ganeration

.1 Determine the initial, driving, and set ooint
pressures for the transmitter to be tested from
lable 1 of Appendix C.

/

D3te TechnTcian

.2 Slowly open the " signal isolation" valve.

/
Date Technician

.3 Slowly open the GAS ISOLATION valve and pressurize
t'1e unit to the driving pressure (PORIVE). Close
the GAS ISOLATION valve.

I

Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the I'lITI AL position. Slovly open the MS
ISOLATION valve and bring the pressure up to P SETPT-

|
~

Date Teclifi1T1an

.F Run the recorder at a slow chart drive speed to
record a short reference trace at tnis pressure. Be
sure there is a separation between the reference
trace and the process transmitter trace. Verify both
traces are in appropriate relative positions.

I
uate rechnician

,. - - - . y
.

- '
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|

|

6.0 PROCEDURE

i
6.6.11.6 Slowly open the GAS ISOLATION valve and pressurize

the unit to the initial pressure (PINITIAL)-
,

i

NOTE: Make sure the SIGNAL INITIATE switch is off
'

during the set up. Premiture opening of this
valve will invalidate the test. Verify both
traces are in appropriate positions.

I

Date Technici an

.7 The unit is re dy to generate the appropriate
dodq-ramp. Check the recorder to make sure the
proper chart drive speed has been selected.

/

Date Technician

NOTE: The record chart drive speed selection has a
strong bearing on how well the data can 5e
evaluated. The chart drive speed should be
slowest at which adegnte resolution of desire 1
timing marks is attained. The greater the
ingle the sigul trace makes with the
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive speed
saould be prooortional to the ramp rate.

.8 To run the test, start the recorder chart drive then
depress the signal initiate switch. Record the,

| appropriate data on the recorder chart. Include
PINITIAL, PDRIVE, PSETPT, signal rate setting,
fluid level, tning mark interval, date, chset drive
speed, and the words: " diagnostic sel f-test."

/

Date Technician

|
|

l

| , _
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6.0 PR00EDURE
_

6.6.11.9 Perform the diagnostic self-test twice and compare
the results with the signal traces for the same tests
supplied with the unit. t

/

Date Technician

.10 Examine the trace of each signal for the following
qualitative wivefom characteristics. Verify the
results are acceptable as follows:

(a) Linear within a visual "best fit" from P INITIAL
to PSETPT-

(b) Complete a5sence of high frequency comoonents
(noise).

(c) Shirp and clearly defined " knee" on leading edge of
test signal.

(d) The signal r37p rate has not decreased more than 5%
of the ramp rate of the original base line signal
traces supplied with the unit.

/

Sate Technician

5.6.12 If diagnostic self-test is satisfactory, produce another
dual trace as in step 6.6.11.3. Use this trace to
compute the response time of the transmitter. Record
this response time in the data collection table at the
5ack of this procedure. Figure A-6 shows calculation
method for ti.me delay (response time). Also record on
the chart " Low SG-1 Level Sensor," "LT-1113-3"

/

Date Technician

6.6.13 Disconnect all test leads and reconnect the normal
signti leads at the process transmitter.

/
~ -

0 ate TechniTian

_. . .. ,- ,
.
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6.0 PROCEDUR_E,

6.5.14 Ensure the hydraulic signs 1 generator is vented and
disconnect it from the process transmitter.

t

/

Date Technician

6.6.15 Follo4ing appropriate procedures, return process
transmitter to service.

/
Date T echnici an

5.7 Response Time Testi_ng of Low SG-2 Level Sensor LT-1123-3

49TE: REFERENCE TRANSDUCER AND PROCESS TRANSMITTER OUTPUT
A9]USTMENT. The electrical outputs of the reference
tralsdJcer and the process transmitter must be adjusted
prior to any test sequence. The following steps provide a
.nesqs of achieving maximum vertical deflection of the
recorder within the required pressure range.

S.7.1 Line up valves is shown below on 10-100:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

6.7.2 Open the PRESSURE BLEED valve to ensure system
pressure is at tero. Place DVM 1311 TOR svitch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DVM.

/

Date Technician

..; ,
-

.
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5.0 PROCEDURE

,

5.7.3 Adjust the SDAN Control to the fully Clockwise
position. Adjust the ZERO control until the DVli
indicates the voltage noted in paragraph 5.7.2 s,1
with the same polarity (e.g., if the voltage in 6.7.2
was -15:1V, adjust the ZERO control for a reading of
-15MV) .

/

Date Technician

CAUTION Use EXTREt!E CARE IN PRESSURIZING THE UNIT to avoid
exceeding the presstare range of the reference=======

transducer diaphragm and causing possible
d3733e. It is good practice to set the gas
supply regulator to a pressure slightly above the
highest to be used in the test.

NOTE: Use the definitions and equations below to
help perform the folloting steps:

Definitions

PSETPT - The pressure at which the response
time is to be determin21 (usually
the pressure at which the sensor
output causes a specific action).

PI4ITIAL - The pressure on the hydraulic
accumulator, reference transducer,
and process sensor at the beginning
of the test.

PDRIVE - The pressure in the pneumatic
accuwlator at the beginning of the
test.

Span - The absolute range of the pressure senor.

UP-RetP

PINITIAL = PSETPT .05 span

PDRIVE =PINITIAL + .5 span

NOTE: Should the set point be close to the
upper limit of the sensor range, the
value for PDRIVE should be kept within the limits of a
safe overrange for the sensor.

.. _ -,_
,

_ . ..,
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6.0 PRTEDURE

6.7.3 DOWN-RA'P

PINITIAL = PSETPT + .05 span i

PDRIVE =PINITIAL .5 span

6.7.4 Close the PRESSURE BLEED valva ali pressurize the unit
by slowly opening the GAS ISOLATION valve. Pressurize
to PSETPT 0" PINITI A' whichever is greater.
Tele 1 of Appen11x C, lists the specific values for
each transmitter.

I

Date Technicfin
~

6.7.5 Adjust the SPAN control for maximum output or null
point + 10 VDC, whichever is less.

/

Date Technician

6.7.6 Pressurize the unit to P INITIAL-

/

~~6 ate Technician

6.7.7 Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS
controls to place the recorder traces in an
appropriate position on the recorder chart. For an
up-ramp test, the traces should appea" on the bottom
quarter of the chart. For a down-ramp test, the
traces should appear on the top quarter of the chart.
The process trace should always be slightly below the
reference trace.

/

Date Technician

6.7.8 Vary unit pressure between Pg.lITI AL and PSETPT
while adjusting the recorder amplifier and TRTS SIAS
controls to maintain the traces on the recorder chirt
and in the same relative position. Repeat until no
further adjustments are necessary.

/
~6 ate Technician

;' ;~
- - ' ~
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6.0 PROCEDURE

6.7.9 Adjust the signal rate to the value specified in
Table 1 of Appendix C.

i .

,

Date Technician

NOTE: The signal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic accumulator, and
the setting on the SIG1AL RATE "letering
valve. The SIGNAL RATE valve has been sized
to provide the range of signal rates most
frequently required with the fluid level at 8
on the sight guge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise direction will decrease
the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
and ali fluid. In a similar manner, if slover
signal rates are required, fully depressurize
the unit and drain the appropriste amount of
fluid by opening the DRAIN valve.

NOTE: Opening the PRESSURE SLEED valve provides i
vent for filling or draining.

By adding or removing fluid fran the unit, he range
of signal rates may be varied from approximately one

i inch of water per second to over 1000 pounds oer
| second without loss of signal linearity. Extremely
| high signal rates are attained at higher pressures.

For those applications requiring high rates at 1cw
pressures, optional equipment is available from the
manufacturer. Figure A-6 shows how signal rate is
deternined fro, sample trace.

6.7.10 Diagnostic Self-Test of 1D-100

.1 Line up the valves on the hydraulic signal generator
j as follows:

Gas Isolation CLOSED

Gauge Isolstion OPEN

Pressurize DRIVE

Signal Isolation CLOSED

| _ - ~_ _ . T - __ : - .
:~
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6.9 PRO',EDURE

6.7.10.1 Pressure Bleed CL3 SED

Drain / Vent CLOSED
*

t

Sight Gauge / Fill CLOSED

Drain CLOSED,

/

Date Te~chnician

6.7.11 Down-Ramp Generation

.1 Determine the initial, driving, and set point
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/
Date Technician

.2 Slowly open the " signal isolation" valve.

/
Date Technician

.3 Slowly open the GAS ISOLATION valve and pressurize
the unit to the driving pressure (PDRIVE). Close
the G AS ISOLATION valve.

/

vate tecnnicitn

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITI AL position. Slo 41y open the SAS
ISOLATION valve and bring the pressure up to P

SETPT-

/

7te ~7eDMician
.5 Run the recorder at a slos chart drive speed to

record a short reference trace at this pressure. Be
sure there is a separation between the reference
trace and the orocess trans,itter trace. Verify both
traces are in appropriate relative positions.

/
Date Technician

.

7
.-.

- -
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6.0 PROCEDURE

6.7.11.5 Slo 41y open the GAS ISOLATION valve and pressurite

the unit to the initial pressure (PINITIAlf-

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. Premture opening of t51s
valve will invalidate the test. Verify both
traces are in appropriate positions.

/
Date Technici an

.7 The unit is ready to generate the appropriate
do.vn-ramp. Check the recorier to make sure the
proper chart drive speed has been selected.

/

Date Technician

NOTE: The record chart drive speed selection has a
strong bearing on hov well the data can be
evaluated. The chart drive speed should be
slasest at which adequate ruolution of
desired timing marks is attained. The greater
the angle the signil trace makes witn tne
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
speed should be proportional to the ramp rate.

.8 To run the test, start the recorder chart drive then
depress the signal initiate switch. Record the
appropriate data on the recorder chart. Include
P PUTIAL, PO PSETPT, signal rate setting,
fluid level, RIVE: timing mark interval, date, chart drive

' speed, and the words: " diagnostic sel f-test."

/

Date Technician

!
~

;- 1
~
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6.0 PROCEDURE,

6.7.11.9 Perfonn the dia]nostic self-test twice and compare
the results with the signal treces for the same tests
supplied with the unit. *

/

Date Technician

.10 Examine the trace of each signal for the following
qualitative waveform characteristics. Verify the
results are acceptable as follows:

(a) Linear within a visual "best fit" from DINITIAL
to PSETPT-

(b) Complete absence of high frequency coaponents
(noise).

(c) Sharp and clearly defined " knee" on leading edge of
test signal.

(d) The signal ramp rate has not decreased more than 5%
of the ramp rate of the original base line signal
tra:es supplied with the unit.

/
Date Technician

6.7.12 If diagnostic self-test is satisfactory, produce another
dual trace as in step 5.7.11.9. Use this trace to
compute the response time of the transmitter. Record
this response time in the data collection table at the
back of this procedure. Figure A-6 shows calculation

; method for time delay (response time). Also record on
| the chart "Lo SG-2 Level Sensor," "LT-1123-3"
|

|

Date Technician

6.7.13 Disconnect all test leads and reconnect the normal
signal leads at the process transmitter.

I
-Tte Techihcianr

,

I

l

|
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6.0 PROCEDURE,

5.7.14 Ensure the hydraulic signal generator 1: vented and
disconnect it from the process transmitter.

i

/
Date Technician

6.7.15 Following appropriate procedures, return process
transmitter to service.

/
Date Technicia.i

6.8 R,esponse Time Testing of Hi Containment Pressure Sensor PT-0351-2

NOTE: REFERENCE TRANSDUCER AND PROCESS TRANS'ilTTER OUTPUT
A0JUST!!ENT. The electrical outputs of the reference
transducer and the process transmitter must he adjusted
prior to any test sequence. The following steps provide a
means of achieving maximum vertical deflection of the
recorder within the required pressure range.

6.9.1 Line up valves as shown belov nn ID-100:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED
,

6.9.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DV'i M3NITOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DVM.

/

Date Technician

.
n

.,
--
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6.0 PROCEDURE,

5.8.3 Adjust the SDA4 control to the fully clockwise
position. Adjust the ZERO control until the DVM
indicates the voltage noted in paragraph S.8.? and
with the same polarity (e.g., if the voltage in 6.8.2
was -15'tV, adjust the ZERO control for a reiding of
-15MV) .

/

Date Technician

CAUTION: Use EXTRE'tE CARE IN PRESSURIZING THE UNIT to
avoid exceeding the pressu*e range of the=======

reference transducer diaphragm and causing
possible damage. It is good practice to set
the gas supply regulator to a pressure slightly
above the highest to be used in the test.

NOTE: Use the definitions and equations below to
help perforn the following steps:

Definitions

P
SETPT The press'Jre at which the response time is-

to be determined (usually the pressure at
which the sensor output causes a specific
action).

, P INITIAL - The pressure on the hydra'J1ic accumulator,
| raference transducer, and process sensor at

the beginning of the test.

DRIVE - The pressure in the pneumstic accumulator
at the beginning of the test.

Span - The absolute range of the pressure senor.

UP-R AMP

PINITIAL = PSETPT .05 span

PDRIVE =PINITIAL + .5 span,

NOTE: Should the set point be close to the upper limit,

I of the sensor range, the value for P
ORIVE

! should be kept within the limits of a safe
! overrange for the sensor.

|

|

y ; -- - -
, _ _ _ - _ _. - - - - -
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6.0 PROCEDURE

6.8.3 00.N-R A*49

PINIT*AL = PSETPT + .05 span i

PORIVE =PINITIAL .5 span

6.9.4 Close the PRESSURE BLEED valve an1 pressuriz? the 'Jqit
by slowly opening the GAS ISOLATION valve. Pressurize
to PSETPT or PINITIAL, whichever is greater.
Ta5le 1 of Appendix C lists the specific values for
each transmitter.

/

Date Technician

6.8.5 Adjust the SPAN control for maximum output or null
point + 10 VDO, whichever is less.

/
Date Technician

6.8.6 Pressurize the unit to PINITIAL-

/
l ate Technician

6.8.7 Operate REFERENCE XMTR BI AS and PROCESS X'4TR BI AS
controls to place the recorder traces in an
appropriate position on the recorder chart. For an
up-rimp test, the traces s50uld apoear on the bottom
quarter of the chart. For a down-ramp test, the
traces should appear on the top quarter of t'le chart.
The process trace should always be slightly below the
reference trace.

!
Date Technici an

6.8.8 Vary unit pressure between PIJITIAL and P eTPT whileSadjusting the recorder amplifier and TRTS 51AS controls
to maintain the traces on the recorder chart an1 in the
same relative position. Repeat until no further
adjustments are necessary.

/
Date Technician

--

;- _; -~
_ .,_ .- ._ - .- . --- - -
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6.0 PROCEDURE

6.8.9 Adjust the signal rate to the value specified in
Table 1 of Appendix C.

.

i

!
Date Technician

N3TE: The signal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic accumulator, and
the setting on the SIGNAL RATE meterin3
valve. The SIGNAL RATE valve has been sized
to provide the range of signal rates most
frequently required with the fluid level at 9
on the sight gauge (aoproximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise direction will decrease |

the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
and adj fluid. In a similar mnoner, if slower
signal rates are required, fully depressurize
the unit and drain the appropriate amoant of
fluid by opening the DRAIN valve.

N3TE: Opening the PRESS'JRE BLEED valve provides a
vent for filling or draining.

By adding or removing fluid from the unit, the range
of signal rates may be varied from approximately one
inch of water per second to over 1000 pounds per
second without loss of signal linearity. Extremely
high signal rates are attiinei at higher pressures.
For those applications requiring high rates at low
pressures, optional equipment is available from t5e
manufacturer. Figure A-6 shows how signal rate is
determined from sample trace.

6.8.10 Diagnostic Sel f-Test of 1D-100

.1 Line up the valves on the hyiraalic signal generator
as follows:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize DRIVE

Signal Isolation CLOSED

_ ,
, j'

, - . - . -

:~ ~'
'

-
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6.8.10.1 Pressure Bleed CLOSED

Drain / Vent CLOSE0 t

Sight Gauge / Fill CLOSED

Drain CLOSED

/
Date TechnicGi

5.8.11 Up-Ramp Generation

.1 Deter.nine the initial, driving, and set point
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/
Date Technician

.2 Slowly open the " signal isolation" valve.

/

Date Technician

.3 Slowly open the GAS ISOLATION valve and pressurize
the unit to the driving pressure (PORIVE - 01350I
the GAS ISOLATION valve.

/
Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITI AL position. Slovly open the GAS
ISOLATION valve and bring the pressure up to P

SETPT-

/
-listT - Tichiiician

.5 Run the recorder at a slow chart drive speed to
record a short reference trace at this pressure. Be
sure there is a separation between the reference
trace and the process tra1smitter trace. Verify both
traces are in appropriate relative positions.

/
Date Technician

-
_ _3 ;*_; _~ - -: -- - - - - - - ''
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5.9.11.6 Slowly open the GAS ISOLATION valve and
pressurize the unit to the initial pressure
(PINITIAL)- ' '

N3TE: Make sure the SIG1AL INITIATE switch is off
during the set up. Premature opening of this
valve will invalidate the test. Verify both
traces are in appropriate positions.

I

_.Date Technician

.7 The unit is ready to generate the appropriate
up-ramp. Check the recorder to nake sure the procer
chart drive speed has been selected.

/

Date Technician

N3TE: The record chart drive speed selection has a
strong bearing on hov 4911 the data can be
evaluated. The chart drive speed should be
slowest at which adequate resolution of
desired timing marks is attained. The greater
the angle the signal trace makes with the
horizontal, the more clearly defined is the
point of intersection 'fith the reference
trace. As a rough guide, the chart drive
spee1 should be proportional to the ramp rate.

.8 To run the test, start the recorder chart drive then
deoress the signal initiate switch. Record the
appropriate data on the recorder chart. Include
PINITIAL, PDRIVE, PSETPT, signal rate setting,
fluid level, timing mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/

Date Technician

;L i~ - - .

'
~
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5.9.11.9 Perform the diagnostic self-test tvice and compare
the results with the signal traces for the same tests
supplied with the unit. t

/
~

Date Technician

.10 Examine the trace of each signal for the following
qualitstive diveform characteristics. Verify the
results are acceptable as follows:

(a) Linear within a visual "5est fit" from P INITIAL
to PSETPT

(b) Complete absence of high frequency components
(noise)

(c) Sharp and clearly defined " knee" on leiding edge of
test signal

(d) The signal ramp rate has not decreased more than 5%
of the ramp rate of the original base line signal
traces supplied with the unit.

/
Date Technician

6.8.12 If diagnostic self-test is satisfactory, produce another
dual trace as in step 6.B.11.8. Use this trace to
compute the response time of the transmitter. Record
this response time in the dita collection t151e at the
back of this procedure. Figure A-6 shows calculation

: method for time delay (response time). Also record on
the chart "Hi Containment Pressure Sensor," "PT-0351-3"

'

/

Date Tectinicias-

6.9.13 Disconnect all test leads and reconnect the normal
signal leids at the process transmitter.

/
Tate Technician

-

_n y - n-- - -
~m -. _ _ . . . - - . - - --
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6.3.14 Ens'Jre the hydra'Jlic signal generator is vented and
disconnect it from the process transmitter.

t

/

Date Technician

6.9.15 Following appropriate procedures, return process
transmitter to service.

'

I
~

Date Techrii~cian

6.9 Response Time Testing of Hi-Hi Containm_ent Pressure Sensor
Fr!$177:7

NOTE: REFERENCE TRANSDUCER AND PR3 CESS TRA1S'11TTER OUTPUT
ADJUSTMENT. The electrical outauts of the reference
transducer and the process transmitter must be adjusted
prior to any test sequence. The following steps provide a
means of achieving maximum vertical deflection of the
recorder within the required pressure range.

6.9.1 Line up valves as shown below on 10-100:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Giuge/ Fill CLOSED

Drain CLOSED

6.9.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DV'4 M31ITOR svitch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclock41se oosition. Note the
reading on the DVM.

/
Date Technician

-

_ _t ___ -- , _ _ -_ - - -- - -- -
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5.9.3 Adjust the S004 control to the fully clockwise
position. Adjust the ZERO control until the DV'i
indicates the voltage noted in piragraph 6.9.? and
with the same polarity (e.g., if the voltage in 6.9.2
w3s -15MV, adjust the ZERO control for a reading of
-15?iv) .

/
Date Technician

CAUTION: Use EXTREME CARE IN PRESSURIZING THE UNIT
to avoid exceeding the pressure esige of=======

the reference transducer diaphragm and
causing possible damage. It is good
practice to set the gas supply regalatoe
to a pressure slightly above the highest
to be used in the test.

N3TE: Use the definitions and eTJati91s beloW to
help perform the following steps:

Definitions

PSETPT - The pressJre at Which the response time is
to be determined (usually the pressure at
which the sensor output causes a specific

! action) .
j P INITIAL - T1e pressure on the hydraulic accum111 tor,

reference trans1ucer, and process sensor at
the beginning of the test.

;

PDRIVE - The pressure in the pneumatic accum11stor
| at the b=;ianing of the test.

! Span - The absolute range of the pressure senor.

UP -R AMP

PINITIAL = PSETPT .05 span

|
PDRIVE =PINITIAL + .5 span

N3TE: Should the set point be close to the upper
limit of the sensor range, the value for
PDRIVE should be kept within the limits of a
safe overrange for the sensor.

_ - J:'
' ~ '~ ~

'
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6.0 PR OCCD'JRE

6.9.3 DDAN-RA'P

PINITIAL = PSETPT + .05 span

PDRIVE =PINITIAL .5 span

S.9.4 Olose the PRESSURE BLEE3 vsive and pressurize the unit
by slowly opening the GAS ISOLATION valve. Pressurize
to PSETPT or PINITIAL "hich'Vir 15 9"25t'#-Table 1 of Appendix C' lists tha specific values for each
transmi tte r.

.

/

Date Techni6ian

6.9.5 Adjust the SPAN control for maximum output or null point
+ 10 VDC, whichever is less.

/

~ Date ~ --"'TecTn1Tfin~
6.9.6 Pressurize th? unit to PINITI AL-

'

/,

7 ate Tiihlfifin
6.9.7 Operate REFERENCE XMTR BI AS and PROCESS MiTR BI AS

controls to place the recorder traces in an appropriate
position on the recorder chart. For an up-rsmo test,
the traces should appear on the bottom quarter of the
chart. For a down-ramp test, the traces should appear
on the top quarter of the chart. The process trice
should always be slightly below the reference trace.

/

~ Date Technician

5.9.9 Vary unit pressure between P .41TI AL and PseToi whilet,
adjusting the recorder amplifier and TRTS BIAS controls
to m3intain the traces on the r? corder chtet and in t5e
same relative position. Repeat until no further
aijustments are necessary.

/

Date ~ ~ Technician

- - :- _. _ . . _ _ _ ______ - -- __ _n _ _ _ _ _ _ . _ _ , _ _ . . . . _
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6.9.9 Aijust the signal rate to the vaiae specified in
Table 1 of Appendix C. ~

,

/
Date receician

~

NOTE: The signal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic accumulator, and
the setting on the SIGHL RATE metering
valve. The SIGNAL RATE valve has been sized
to provide the range of signsi rates most
frequently reqJired with the fluid level at B
on the sight gaJge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE

-

control in a clockwise direction will decrease
the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
and adj fluid. In a similar msoner, if slower
signal rates are required, fully depressurize
the unit and drain the aoorooriate amount of
fluid by opening the DRAIN valve.

N3TE: 3pening the DRESSURE BLEED valve provides a
vent for filling or draining.

By adding or removing fluid from the unit, the
range of signal rates may be varied from
approximstely one inch of sater per second to
over 1000 pounds per second without loss of
signil linearity. Extremely high signal rates
are attained at higher pressures. For those
applications requiring high rates at los
pressures, optional equipment is available
fro 1 the manufacturer. Figare A-5 shows how

| signal rate is determined from sample trace.

6.9.10 Diagnostic Self-Test of 10-100

1 Line up the valves on the hydraulic signal generator.

as follows:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize DRIVE

Signal Isolation CLOSED

/

..y + ee - 4
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1

6.3.10.1 Pressure Bleed CL3SEO

Drai n/ Vent CLOSED '
.

Sight Gauge / Fill CLOSED

Drain CLOSED

/

Date Technician

5.9.11 Up-Ramp Generation

.1 Determine toe initial, driving, and set point
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/

_Date Technician

.2 Slowly open the " signal isolation" valve.

/

7atT~ Technician

.3 Slowly open the GAS ISOLATION valve and pressurize
the unit to the driving pressJre (PDRIVE - Cl35el
the GAS ISOLATION valve.

I
-_-

Date Technician

.4 Once the pressure has stabilized, turn the PRESSURI?E
valve to the INITI AL position. Slo 41y open th? MS
ISOLATION valve and bring the pressure up to P

SETDT-

/

Date Technician

l .5 Run the recorder at a slow chart drive speed to
racord a short reference trace at this pres,ure. Se
sure there is a separation between the reference
trace anj the pr3 cess triqsmitter trace. Verify both

; traces are in appropriate relative positions.
i

~Date Technician

l
|
:

[ - -..
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S.0 PROCEDQRE,

5.9.11.6 Slodly open the GAS ISOLATIO1 vsive and pressurize
the unit to the initial pressure (PI1!TI AL,I'

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. Pre 7sture opening of t7is
valve will invalidate the test. Verify both
traces are in approprist? positions.

I

Date Technician
.7 The unit is re'ady to generate the aooropriate

up-rimp. Chack the recorder to mnke sure the proper
chart drive speed has been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
strong bearing 09 504 well the data ca.1 he
evaluated. The chart drive speed should be
slovest at which adeTJite resolution of
desired timing marks is attained. The greater
the sogle the sign 31 trace ma'ces vith the
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
speed should be proportional to the esma rate.

.9 To run the test, start the recorder chart drive then
deoress the signal initiate switch. Record theappropriate data on the recorder chart. Include
PIN}TIAL. 'D SETPT, signal rate setti.19,fluid level,R!yE, Ptining msek interval, dite, chart drive
speed, and the words: " diagnostic sel f-test."

/

Date fichniciit? ~

,

.

.

. ; .. . . . . . . _
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5.1.11.9 Perfom the diagnostic self-test tvice and compare
the results with the signal traces for the same tests
supplied with the unit. t

/
~0 ate Technician

-

.10 Examine the trace of each signal for the following
qualitative waveform characteristics. Verify the
results are acceptable as follows:

(a) Linear within a visual "best fit" from P IllITIAL
to PSETPT-

(b) Complete absence of high frequency comp 31ents
(noise).

(c) S5arp and clearly defined " knee" on leading edge of
test signal.

(1) The signal ramp rate has not decreased more than %
of the ramp rate of the original base line signal
traces supplied with the unit.

/

7te ~ N ~nician
6.9.12 If diagnostic self-test is satisfactory, produce another

dnl trace as in step 6.9.11.B. Use tnis trace to
compute the response time of the transmitter. Record
this response tine in the data collection table at the
back of this procedure. Figure A-6 sho.vs calculation
method for time delsy (response time). Also record on
the chart "HI-HI Containment Sensor," "PT-0352-3"

/

Date Technician

6.9.13 Disconnect all test leads and reconnect the nomal
signal lesds at the pr3 cess transmitter.

- Date Techniciaii
~

..., .._..y..._, - . - - - . -
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6.9.14 Ensure the hydrsulic signal generator is vented and
disconnect it from the process transmitter.

/
Date Technician

6.9.15 Following appropriate procedures, return process
transmitter to service.

/
~~Uate Technician

5.10 Resoonse Time Te_s_t_i.n. g of Low Refueling Water Tank Level Sensor- -

NOTE:
REFERENCE TRANSDUCER AND PROCESS TRANS!i!TTER QUTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transmitter must bc adjusted
prior to any test sequence. The following steps provide a
means of achieving maximum vertical deflection of the
recorder within the required pressure range.

6.10.1 Line up valves as s50wn below on ID-10D:

Gas Isolation CLOSED

Gauge Isolation ODEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

i
Vent / Drain CLOSED

1
Sight Gauge / Fill CLOSED

i

Drain CLOSED

6.10.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DVM fiONITOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclock vise position. Note the
reading on the DVM.

/

Date Technician

i

_ -% * * * " *b
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6.10.3 AdjJst the SPAN control to the f'ully clockwise
position. Adjust the ZERO control until the DV!i
indicates the voltage noted in paragraoh S.10.2 and
with the same polarity (e.g., if the voltage in
6.10.2 was -151V, adjust the IERO control for a
reading of -15MV).

.- /
Date Techlician

CAUTION: Use EXTREME CARE IN PRESSURIZING THE UNIT to
avoid exceeding the pressure range of the=======

reference transducer diaphragm and causing
possible damage. It is good practice to set
the gas supply regulator to a pressure slightly
above the highest to be used in the test.

N')TE: Use the definitions and equations below to help
perforn the following steps:

Definitions

PSETPT - The pressure at which the response time is
to be determined (usually the pressure at
which the sensor output causes a specific
action).

P INITIAL - The pressure on the hydraulic accumJlator,
reference transdacer, an1 process sensor at
the beginning of the test.

PDRIVE - The pressure in the pneumatic accumulator
at the beginning of the test.

Span - The absolute range of the pressure senor.
!

i UP-RAMP
|

PINITIAL = PSETPT .05 span

PDRIVE =PINITIAL + .5 spin

NOTE: ShoJ1d the set point be close to the upper limit
of the sensor range, the value for P

ORIVEshould be kept within the limits of a safe
overrange for the sensor.

_; .n - ;-
, _

~ , -
- -

-
- - . - -
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6.10.3 DOWM-RA*F i

PINITIAL = PSETPT + .05 span

PDRIVE =PINITIAL .5 span

6.13.4 01ose the PRESS'JRE SLEED valve and pressurize the unit
by slowly opening the GAS ISOLATION valve. Pressurize
to PSETPT or PINITIAL, whichever is gre3ter.
Table 1 of Append 1x C lists the specific values for
each transmitter.

/

Date Technician

6.10.5 Adjust the SPAN control for maximum output or null
point + 10 VDC, whichever is less.

/

Date Technician

5.10.6 Pressurize the unit to PINITIAL-

/
~

Date Technician

5.10.7 Operate REFERENCE XMTR BI AS and PROCESS X'iTR BI AS
controls to place t5e recorder traces in an
appropriate position on the recorder chart. For an
up-ramp test, the traces should appear on the bottom
Quarter of the chart. For a'down-ramp test, the
irates should appear on the top quarter of the chart.
The process trace should always be slightly below the
reference trace.

/

Date Technician

6.10.8 Vary unit pressure between PINITIAl. and PSETpT
while adjusting the recorder amplifier and TRTS BIAS
controls to maintain the traces on the recorder chart
and in the same relative position. Repeat until no
further adjustments are necessary.

/

7 te Technician
~ ~

!

-
-
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6.10.9 Adjust the signal rate to the value specified in
Table 1 of Appendix C.

_. /
Date Technicia~n

NOTE: The signal rate is a function of four
variables; pressure, differential pressJre,
fluid level in the hydraulic accumulator, and
the setting on the SIGML RATE metering
valve. The SIGNAL RATE valve has been sized
to provide the range of signal rates most
frequently required with the fluid level at 8
on the sight gauge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise direction will decreasethe rate, turning in a counterclockwise
direction still increase the rate. If higher
rates are desired, fully depressurize the unit
and add fluid. In a similar manner, if slo ver
signal rates are required, fully depressurize
the unit an1 drain the appropriate amo'Jqt of
fluid by opening the DRAIN valve.

NOTE: Spening the PRESSURE BLEED valve provides a
vent for filling or draining.

By adding or removing fluid from the unit, the range
of signal rates may be varied from approximately one
inch of -vater per second to over 1000 pounds per.

second without loss of signal linearity. Extremely
high signal rates are attained at higher pressures.
For those applications requiring high rates at 104
pressures, optional equipment is available from the
manufacturer. Figure A-6 shows how signal rate is
deternined from sample trace.

6.10.10 Diagnostic Self-Test of ID-100

.1 Line up the valves on the hydraulic signal generator
as follows:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize ORIVE

Signal Isolation CLOSED

,
,

.- _ . ,
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6.10.10.1 Pressure 31eed CLOSED -

Drain / Vent CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/

Date Technici a n
-

6.10.11 Down-Ramp Generation

.1 Determine the initial, driving, and set point
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/
Date Technician

.? Slowly open the " signal isolation" valve.

|

Date Technici an
.. _

.3 Slowly open the GAS ISOLATION valve and pressurize
the unit to the driving pressure (PDRIVE - CIOSeI
the GAS ISOLATION v:1ve.

/

Date Technician,

!

.4 On:e the pressure has stabilized, turn the PRESSURIZE
valve to the INITIAL position. Slo. fly open the GAS
ISOLATION valve and bring the pressure up to PSETPT-

|

Date Technician

.5 Run the recorder at a slow chart drive speed to
record a short reference trace at this pressure. Be
sure there is a separation between the reference
trace and the process transmitter trace. Verify both
traces are in appropriate relative positions.

/

Date Technici an

_ u. - , . . - -,y - -
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6.0 PROCEDURE

5.10.11.5 Slovly open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (P IINITIAL -

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. Premature opening of this
valve will invalidate the test. Verify bot 5
tr3:es are in appropriate positions.

/

Date TecTnici an~

7 The unit is ready to generate the appropriate.

down-ramp. Check the recorder to make sure the
proper chart drive speed has been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
strong bearing nn had vell the data can be
evaluated. The chart drive speed should be
slovest at which adeTjate resolution of
desired timing marks is attained. The greater.

the angle the signal trace makes with the
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
speed should be proportional to the rams rate.

8 To run the test, start the recorder chart drive then.

depress the signal initiate switch. Record the
appropriate data on the recorder chart. In:1ude
PINITIAL, PDRIVE, PSETPT, signal rite setting,
fluid level, timing mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/
Date Technician

~

p. g - 4 * ' , _
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S.0 PROCEDURE

6.10.11.9 Perfomi the diagnostic self-test twice and compare
the results with the signal traces for the same testssupplied with the unit.

-- /
Date Technician

.10 Examine the trace of each signal for the following
qualitative divefon characteristfes. Verify the
results are acceptable as follows:

(a ) Linear within a visual "best fit" froTi P INITIALto PSETPT

(b) Complete absence of high frequency components
(noise).

(c) Sharp and clearly defined " knee" on leading edge of
test signal.

(d) The sign 31 ramp rate has not decreased more than Et
of the ramp rate of the original base line signs 1
trices supplied with the u11t.

I
~IIaTE~ TeTfinTcfan

6.10.12 If diagnostic self-test is satisfactory, produce another
dual trice as in step 6.10.11.8. Use this trace toi

| compute the response time of the transmitter. Record
t:iis response time in the data collection table at the
back of this procedure. Figure A-5 shows calculation
method for time delay (respanse time). Also record on
the chart " Low RWT Level Sensor," "LT-0335-3"

/

Date Technicianl

! 6.10.13
Disconnect all test leads and reconnect the nonni!
signal leads at the process transmitter.

/
Date Technician

!

,, ;.
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6.0 PROCEDURE

6.10.14 Ensure the hydraulic signal gene"rator is vented and
disconnect it from the process transmitter.

/
Date Technicia n

6.10.15 Following appropriate procedures, return process
transmitter to service.

/
~

Date Techri1Tian

6.11 Response Time Testing of LOW SG-1 Flow Sensor PDT-0N8-3

NOTE: REFERENCE TRANSDUCER AND PR9 CESS TR ANS'ilTTER OUTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transmitter must he adjusted
prior to any test sequence. The following steps provide a
means of achieving maximum vertical deflection of the
recorder within the required pressure range.

5.11.1 Line up valves as shown below on 10-103:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

| Signal Isolation OPEN

Pressure Bleed CLOSE0

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

5.11.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DV:t M041 TOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DVM.

/

Date Technician

. _ . . - , " ~

,
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S.0 PROCED'JRE

5.11.3 A1just the SPAN control to the fully clockwise
position. Adjust the ZERO control until the DV!4
indicates the voltage notei in paragraph S.11.2 and
with the same polarity (e.g., if the voltige in
6.11.2 vas -15?iV, adjust the ZERO control for a
reading of -15MV).

/
Date Technician

CAUTION: Use EXTREliE CARE IN PRESSURIZING THE UNIT to
avoid exceeding the pressure range of the=======

reference transducer diaphragm and causing
possible damage. It is good practice to set
the gas supply regulator to a pressure slightly
above the highest to be used in the test.

N3TE: Use the definitions and equations below to help perfom the
follosing steps:

Definitions

PSETPT - The pressure at which the response time is
to be deternined (usually the pressure at
which the sensor output causes a specific
action).

P INITIAL - The pressure on the hydraulic accumulator,
reference transducer, and process sensor at
the beginning of the test.

PDRIVE - The pressure in the pneumatic accuvJlator
at the beginning of the test.

Span - The absolute range of the pressure senor.

UP-R AMP

PINITIAL = PSETPT .05 spsn

PDRIVE =PINITIAL + .5 span

NOTE: Should the set ooint be close to the upper limit
of the sensor range, the value for P

DRIVEshould be kept within the limits of a safe
overrange for the sensor.

!-
, < .- -r -;.,- - 7.
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6.0 PROCEDURE;

6.11.3 00'.4'i-R W '

PINITIAL = PSETPT + .05 span

PORIVE =PINITIAL .5 span

5.11.4 Close the DRESSURE BLEED valve and pressurize the unit
by slovly opening the GAS ISOLATION valve. Pressurize
to DSETPT or P
Ta5le 1 of Appe]q1rg , *.vhichever is greater.ndIx lists the specific values for each
transmitter.

Date Technician
-

5.11.5 A1just the SPAN control for maximum output or null point
+ 10 VDO, whichever is less.

/
T te Technician

6.11.6 Pressurize the unit to P INITI A!.-

/
Date Technician

6.11.7 Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS
controls to place the recorder traces in in appropriate
position on the recorder chart. For an up-ramp test,
the traces should appear on the bottom quarter of the
chart. For a down-ramp test, the traces should appear
on the top quarter of the chart. The process trace
should always be slightly below the reference trace.

/
Date Technician

6.11.8 Vary unit pressure between P '4ITI AL and PsrypT WhileI
adjusting the recorder amplifier and TRTS NIAS controls
to maintain the traces on the recorder chset and in t5esame relative position. Repeat until no further
adjustments are necessary.

/
Date Technician

~
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S.0 PROCEDU5E

6.11.9 Adjust th? signil rate to the vslue specified in
Table 1 of Appendix C.

/
Date Techn1Tian

NOTE: The signal rate is a function of four
variables; pressure, differential pressure,

i fluid level in the hydraulic accumulator, and
the setting on the SIGNAL RATE metering
val ve. The SIGNAL RATE valve has been sized
to provide the range of signs 1 rates most
frequently required with the fluid level at 9
on the sight gauge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise direction vill decrease
the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
and add fluid. In a similar manner, if slower
signal rates are required, fully depressurize
the unit and drain the appropriate amount of
fluid by opening the DRAIN valve.

NOTE: Doening the PRESSURE BLEED valve provides a
vent for filling or draining.

By adding or removing fluid from the unit, the rang?
of signal rates may be varied from approximately one
inch of water per second to over 1000 pounds per
second without loss of signal linearity. Extremely
high signal rates are attained at higher pressures.
For those applications requiring high rates at low
pressures, optional equipment is available from the
manufacturer. Figure A-6 shows how signal rate is
determined from saaple trace.

5.11.10 Diagnostic Self-Test of 10-100

.1 Line up the valves on the hydraulic signal generator
as follows:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize DRIVE

Signal Isolation CLOSED
~

.. _ _.

_ , _ - . -, _ -- . -- --' - _- 77 7:
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5.0 PROCEDURE

6.11.10.1 Pressure Bleei CLOSED t

Drai n/ Vent CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/

Date Technici an

6.11.11 Down-Ramp Generation

.1 Determine the initial, driving, and set pcint
<

pressures for the transmitter to be tested from
Table 1 of Appendix C.

/

Date Technician

.2 Slowly open the " signal isolation" valve.

/

Date Technician

.3 Slowly open the GAE ISOLATION valve and pressurize
the unit to the driving pressure (PD P,I VE ) . Close
the GAS ISOLATION valve.

I

Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITIAL position. Slowly open the G AS
ISOLATION valve and bring we pressure up to PSETPT-

/
~ Date Technician

.5 Run the recorder at a slow chart drive speed to
recori a short reference trace at this pressure. Be
sure there is a separation between the reference
trice and the process transmitter trace. Verify both
traces are in appropriate relative positions.

/
Date Technician

|_. _ T ., 1
.-,

- ;. - c
-- ~'

'

, __ ..
-



~

-
.

.

fy - ~
._

SAN ONOFRE NUCLEAR GENERATING ST ATION INSTR 114ENT AND TEST PROCEDURE S0?3-!!-3.3UNITS 2 AND 3 REVISION O PAGE 87

i
6.0 P'400EDURE

6.11.11.6 Slowly open the GAS ISOLATION valve and pressurize

the unit to the initial pressure (PINITIAlf-
,

N3TE: Make sure the SIGNAL INITIATE switch is off
during the set up. Premsture opening of this
valve will invalidate the test. Verify both
traces are in appropriate positions.

/
Date Technician

.7 The unit is ready to generate the appropriate
down-ramo. Check the recorder to make sure the
proper chart drive speed has been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
strong bearing on had well the data can be
evaluated. The chart drive speed should be
slodest at which adequate resolution of
desired timing marks is attained. The greater
the angle the signal trace mskes with the
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
speed should be proportional to the ramp rate.

.8 To run the test, start the recorder chart drive then
depress the signal initiate svitch. Record the
appropriate data on the recorder chart. Include
PINITIAL,PDRIVEt SETPT, signal rate setting,P

fluid level, ti ung mark interval, date, chsrt drive
speed, and the words: " diagnostic sel f-test."

/

Date Technician

| ,.
. v ---
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6.0 PROCED'JRE

6.11.11.9 Perform the diagnostic self-test twice and compare
the results with the signal traces for the same tests
supplied with the unit. *

/
Date Technician

.10 Examine the trace of each signal for the following
qualitative 4avefor:n characteristics. Verify the
results are acceptable as follows:

(a) Linear within a visual "best fit" fro, P
INITIAL

to PSETPT

(5) Complete absence of high frequency components
(noise).

(c ) 55arp and clearly defined " knee" on leading edge of
test signal.

(d) The signal ranp rate 5as not decreased more than %
of the ramp rate of the original base line signal
traces supolied vith the unit.

/
Date Technician

5.11.12 If diagnostic self-test is satisfactory, produce another
dn1 trace as in step 5.11.11.B. Use this trice to
compute the response time of the transmitter. RecoM
this response tine in the data collection ta5le at the
back of this procedure. Figure A-6 shows calculation
method for time delay (response time). Also record on
the chart " LOW SG-1 Flow Sensor 2PDT-0978-3"

/
Date Technician

5.11.13 Disconnect all test leads an1 reconnect the normal
signal leads at the process transmitter.

1
Date Technician

_ , . ._ ._ ,- ~
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6.0 PRO:EDURE

6.11.14 Ensure the hydraulic signal generator is vented and
disconnect it from the process transmitter.

t

/

Date Technician

6.11.15 Following appropriate procedures, return process
transmitter to service.

/

Date Technician

6.12 Response Time, Testing of _ LOW SG-2 Flow Sensor PDT-0379-3

NOTE: REFERENCE TRANSDUCER AN3 DR00ESS TRANS' TITTER OUTPUT
ADJUST'4ENT. The electrical outputs of the reference
transducer and the process transmitter must he adjusted
prior to any test sequence. The following steps provide a
mesas of achieving maximum vertical deflection of the
recorder within the required pressure range.

5.12.1 Line up valves as shown below on ID-100:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Yant/ Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

6.12.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Pisce DVM MONITOR switch in the
REFERENCE XMTR position. Adjust the SDAN control to
the fully counterclockwise position. Note the
reading on the DVM.

/

Date Technician

|

,;-- :
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6.0 PROCEDURE

6.12.3 %djust the SPAN control to the fully clockwise
position. Adjust the ZERO control until the DV'4
indicates the voltage notei in paragraph 6.12.2 and
with the same polarity (e.g., if the voltage in
5.12.2 was -15'iV, adjust t5e ZERO control for a
reading of -15MV).

/

Date Technician

CAUTIO1: Use EXTREME CARE IN PRESSURIZING THE UNIT to
avoid exceeding the pressJre r3nge of the=======

reference transducer diaphragm and causing
possible damage. It is good practice to set

the gas supply regulator to a pressure slightly
above the highest to 5e used in the test.

NOTE: Use the definitions and equations below to
help perfonn the follo sing steps:

Definitions

PSETPT T12 pressJee at which the resoonse tine is-

to be determine 1 (usuilly the pressure at
which the sensor output causes a specific
action).

INITIAL The pressure on the hydr.aulic ace'rtJlstor,-

refere9ce trans1Jcer, and process seiso* at
the beginning of the test.

PDRIVE - The pressure in the pneulatic accumulator
at the beginning of the test.

Span - The absolute range of the pressure senor.

UP-R A'4P

PINITIAL = PSETPT .05 span

PORIVE * ' INITIAL + .5 span

NOTE: Should the set point be close to the upper limit
of the sensor range, the value for PDRIV"should be kept within the limits of a safe
overrange for the sensor.

a. y w '

_ _ _ T_ _ .:
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6.0 PROCEDURE

6.12.3 DOWN-RAfP

PINITIAL = PSETPT + .05 span *

PORIVE =PINITIAL .5 span

6.12.4 Close the PRESSURE SLEED valve and pressurite the
unit by slowly opening the GAS ISOLATION valve.
Pressurize to PSETPT or PINITIAL, vhichever is
greater. Table 1 of Appendix C lists the specific
values for each transmitter.

/
~

Date Technician

6.12.5 Adjust the SPAN control for maximum output or null
point + 10 VDO, whichever is less.

/
7 ate Technician

'-

6.12.6 Pressurize the unit to PINITIAL-

/
-~~~

Date lecWcTan

5.12.7 Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS
controls to place the recorder trices in an
appropriate position on the recorder chart. For an
up-ramp test, the traces should appear on the bottom
quarter of the chart. For a down-ramp test, the
traces should appear on the top quarter of the
chart. The process trace should always be slightly
below the reference trace.

/

Date Technician

6.12.8 Vary unit pressure between PINITIAL and PSETpT
while adjusting the recorder amplifier and TRTS BIAS
controls to n3intiin the traces on the recorder chart
and in the same relative position. Repeat until no
further adjust 9ents are necessary.

/

~ Date Technician

s. ,-
_ _- : , -
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6.0 PROCEDURE

6.12.9 Adjust the signal rate to the value specified in
Table 1 of Appendix C.

i

/

Date Technician

NOTE: The signal rate is a function of four
variibles; pressure, differential pressure,
fluid level in the hydraulic accumulator, an1
the setting on the SIGNAL 9 ATE metering
valve. The SIGNAL RATE valve has been sized
to provide the range of signal rates most
frequently required with the fluid level at 8
on the sight gauge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockdise direction will decrease-

the rate, turning in a counterclockwise
direction will increase the este. If higher
rates are desired, fully depressurize the unit
and add fluid. In a silitlar manner, if slover
signal rates are required, fully depressurize
the unit and drain the appropriste riount of
fluid by opening the DRAIN valve.

NOTE: Opening the DRESSURE BLEED valve provides a
vent for filling or draining.

By adding or removing fluid from the unit, the
l range of signal rates may be varied from

approximately one inch of water per second to
over 1000 pounds per second without loss of

I signal linearity. Extremely high signal rates
! are attained at higher pressures. For those

applications rquiring high rates at lov
, pressures, optional equipment is available
| fro's the manufacturer. Figure A-S shovs how

signal rate is determined from sample trace.

5.12.10 Diagnostic Self-Test of 10-100

.1 Line up the valves on the hydraulic signal generator
as follows:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize DRIVE
1

Signal Isolation CLOSED

.

*

j
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6.0 PROCEDURE

6.12.10.1 Pressure Bleed CLOSED

Drai n/ Vent CLOSED t -

Sight Gauge / Fill CLOSED

Drain CLOSED

/
Date Technician

6.12.11 Down-Ramp Generation

.1 Determine the initial, driving, and set ooint
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/

Date Technician

.2 Slowly open the " signal isolation" valve.

/

Date TecTnician

.3 Slowly open the GAS ISOLATION valve and pressurize
the unit to the driving pressure (PDRIVE). Cl ose
the GAS ISOLATION valve.

/

Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
v31ve to the INITIAL position. Slovly open the GAS
ISOLATION valve and bring the pressure up to PSETPT-

/

Date Technician

.5 Run the recorder at a slow chart drive speed to
j record a short reference tence at t51s pressure. Se

sure there is a separation between the reference
|

| trace and the process transmitter trace. Verify both
| traces are in appropriate relative positions.
!

| /
l Date Technician

|

|

|
|a -

.
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S.0 P,ROCEDURE

6.12.11.6 Slovly open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PINITI AL.I-

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. Premature opening of this
valve will invalidate the test. Verify both
traces are in appropriate positions.

/
-

Date Technician

.7 The unit is re'ady to generate the appropriate
down-rsmp. Check the recorder to make sure the
proper chart drive speed has been selected.

_

/

Date Technician

NOTE: The record chart drive speed selection has a
strong besring on hof well the data can be
evaluated. The chart drive speed should be
slowest at which adequate resolution of
desired timing marks is attained. The greater
the angle the signal trace makes with the
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
spesi should be proportional to the ramo rate.

.8 To run the test, start the recorder chart irive then
depress the signal initiate s.vitch. Reccri the
appropriate data on the recorder chart. Include
Piqititi, Pirive, Psetpt, signal rate setting, fluid
level, timing mark interval, date, chart drive speed,
and the words: " diagnostic sel f-test."

/
~

Date Techn1Tian

e ;' :~_' _ _ , _ .,
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6.0 PROCEDURE

5.12.11.9 Perform the diagnostic self-test twics and compare
the results with the signal traces for the same tests
supplied with the unit.

/

Date Technician

.10 Examine the trace of each signal for the following
qu111tative waveform characteristics. Verify tne
results are acceptable as follows:

(a) Linear within a visual "best fit" from
P to PSETPT

(b) Complete absence of high frequency components
(noise). -

(c ) S5arp and clearly defined " knee" on leading
edge of test signal.

(d) The signal camp rate has not decressed more
than 5% of the ramp rate of the original base
line signs 1 traces supplied with t5e unit.

I

Date Technician

.11 If diagnostic self-test is satisf actory, produce
another dusi trace as in step 5.12.11.B. Use t5is
trace to compute the response time of the
transmi tter. Record this response time in the dsta
collection table at the back of this procedure.
Figure A-5 shovs calculation methoi for time delay
(response time). Also record on the chart " LOW SG-2
Flow Sensor 2PDT Og79-3"

/

Date Technician

.12 Disconnect all test leads and reconnect the normal
signal leads at the process transmitter.

/

Date Technician

i' ' E_ _ _ _ _ - _ . - _ J - - - - --
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6.0 PROCEDURE

6.12.11.13 Ensure the hydraulic signal generator is vented and
disconnect it from the process transmitter.

1 -

|

Date Technician

.14 Following appropriate procedures, return process
transmitter to service.

_.
/

Date Technician

6.13 Test Equipment Set Up for Loop Current SteD Response
festing 6Ffesists,ce TemperatureT>etectors

N3TE: T5e LOSR Analyzer and Response Tesc Instrument which SCE has
purchased from #15 will be used to perform this portion of
the test. Some of the folloving steps will be performed
using this equipment and the analyzer will produce the
appropriate response times. Refer to A'45 technical maquals
if necessary.

N3TE: Each temperature element (RTS) channel will have five (5)
connection points in the Spec. 200 cabinet. Two are the
leads from the RTD resistsace element, two are referred to
as dumy leads and the fif th is a cable shield ground.

N3TE: For 52st results, this test should be performed only when
the plant is at normal operating temperature and primary
coolant flow rate.

6.13.1 Position the front controls on the ERT-1 as follovs:

.1 Voltmeter selector s'vitch to position "D".

.2 Trim svitch in UP position.

| .3 Power Supply internal-external switch in the " INT"
position.

YJS:19525/j s/mr
Continued to 19535

:
[

i
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6.0 PR7:E00RE

6.13.1.1 "Voltige A1justwnt" fully coanterclockwise. '

.5 Current selector switch in LOW position.

.6 Range selector to "20" VDO.

.7 Voltmeter internal / external switch in " INT" position.

' ~~

Date Technician
,

6.13.2 Ensure ERT-1 power switch, located in back, is in the
OFF position, then connect 115 VC power to the ERT-1
and the ELC-1.

Date Technici a n

NOTE: Refer to Figure A-5 for the following steps:
1

6.13.3 Connect a ca51e from th? ERT-1 " OUTPUT" BN connector to
the ELC-1B " ANALOG IN" BNO connector.

/

- DaTi~ - 7?BinT6 an

6.13.4 Connect a cable from ELC-1B " TRIGGER 3NC" connector to
the ERT-1 "C0:1 TROL IN" B40 connector.

/

Date ~~Te:Tnici an

5.13.5 Place ERT-1 power ON/0FF toggle switch to the "0N"
position and verify "P3WER" LED energized,

l /
!

-

Date Techn1Tian'

|
'

6.13.6 Press ELC-1B "0N/0FF" pushbutton and verify that the
light energizes. The " START" light, " TEST / DUP" light,

| and " READY" LED should also energize.
t

L /

Date Technician

i

i

,
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6.13.7 Allow 10 minutes for equipment to wim up. i

/~

Date Technician

6.14 Loop Current Step Resoonse Testing of Hot Leg Temperature Sensor
T[0ll2-3
NOTE: For most consistent results, the temoerature of the reactor

coolant should be approximately 5400F.

6.14.1 In Spec. ?00 cabinet L-129, remove the RTD leads from
teminals 18 and 17 of TB-1 and connect them to the
sensor connector strip on the ERT-1.

/

DTte ~~TeThT1ei an
~

6.14.2 Adjust the "TRI'i" pot on ERT-1 until the amplifier
offset voltage is zero. (Trim switch UP).

NOTE: The amplifier offset voltage must be checked and
set to zero whenever the gain is changed.

-

Date TecTiiician

6.14.3 Place the "TRIfi" switch in the DOWN position.

? /
| Date Technician

6.14.4 Place the current selector switch in the "HIGH" position.

/

Date 7 eThnician-

f

|

l

?; '

_[ _ , _ [ - _- . _ . . _ - - , - - - - .-- --
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6.14.5 Balance the wheatstone bridge by adjusti,7 the coarse
resistor network switches and the fine decade resistors
until the bridge output remis zero.

~ ~

Date Technician

N3TE: Bridge output is only indicated on the voltmeter
when the voltmeter selector switch is in the "D"
position. Allow at least three minutes for the
reading to stabilize.

5.14.6 Move the voltmeter selector switch on ERT-1 to the "B"
or "C" position and adjust the supply voltage to
approximstely 50 VDC. This provides 50 made through the
RTD assuming the bridge is still balanced. Allow three
minutes for sta511ization time.

/

Date Technicinq
~

#
'

5.14.7 Repeat steps 6.14.5 and 5.14.6 until no further.
aijustaents are necessarv. Allov at least three minutes
forthqceadingstostabilize.

/

lite ~ 7eTh51ei 39

5.14.8 Move the current selector switch to the " LOW" position.

! and rebslan:e the 5 ridge. Allow three minutes for' sta5ilization time.

/

Date Technician

5.14.9 Place the current selector switch to "HIGH." Allow
reading to stabilize. 03 not rebsla1ce the bridge.

'

/

Date Technician
.

1

,

4

p. ; -- - y
_, 7 + - -
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6.14.10 Adjust the amplifier gain of ERT-1 "to obtain as close as
possible to 5.0 VDC on the voltmeter with the voltmeter
selector switch in position "D." With this 5.0 VDC to
the analog input BNC of the ELC-18, the ELC-1B digital
indicator should read approximately 4095 when ELC-13 is
in " READY" mode with " TEST /PU'iP" pushbutton pressed.

NOTE: The amplifier offset voltsge must be checked and
set to zero whenever the GAIN is changed. Trim
switch must be up to adjust the offset and down
at all other times.

/

7 te TeThlician

5.14.11 Place current selector switch in " LOW" position and
ensure bridge returns to a 5alanced condition. A slight
adjustment of the decade resistors may be necessary.

Tte Technician

6.14.12 Ensure the " AVERAGE / SINGLE SHOT" selector switch on the
ELC-1B is in the " AVERAGE" position.

/

Date Technician

6.14.13 With the ELC-1B in the " READY" mode, press the " START"
.

pushbutton. The ELC-13 should go the " SAMPLE" mode for
20 seconds during which time the analog output of the *

ERT-1 should rise. Then the ELO-1B should return to the
" READY" mode.

/

Date- Technician

5.14.14 Allow the bridge to return to a balanced condition.

/

Date Technician

1

Is

/
v

4, N
, _ _ c "
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5.14.15 Repeat steps S.14.13 and 6.14.14 nine additional times.
On the tenth sample the ELC-1B should go to the " SAMPLE"
mode for 20 seconds, then " ANALYZE" mode until the
calculations are complete. Then t5e ELC-1B will go to
the "DISDLAY" mode.

/
Date Technici 3 n

6.14.16 With the ELC-1B selector switch in position "D", the
digital indicator should read the average total time
constant for all ten samples.

NOTE: This value represents the amoJnt of time, in
seconds, that it takes for the RTD resistance to
reach 53.?% of the step change. Record this
response time in the " DATA COLLECTION TABLE" at
the back of this procedure.

/

Date Technician

6.14.17 In Spec. 200 cabinet L-129, replace the RTD leads on
terminals 18 and 17 of TB-1.

/

~~ bate Technician

6.14.13 Turn the " VOLTAGE ADJUSTMENT" on the ERT-1 fully
counterclockwise.

/
7 ate Technici an

6.14.19 Press the " RESET" push 5utton on the ELC-1B and verify
that the analyzer returns to the " READY" mode.

/
Date Technician

. . - .
, , ,

- - ...
.

_
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6.15 Loon Curreat Stes Response Testing of Cold Leg Temperature Sensor -

TET 73-3

N3TE: For most consistent results, the temperature of the reictor
coolant should be approximately 5400F.

5.15.1 In Spec 200 cabinet L-129, remove the RT3 leads from
terminals 8 0,d 7 of TB-1 and connect them to the sensor
connector stetp on the ERT-1.

-

/

Dati Technician

6.15.? Adjust the " TRIM" pot on ERT-1 until the amplifier
offset voltage is ZERO. (Trim switc5 UP).

NOTE: Pie amplifier offset voltage must be checked and
set to zero whenever the GAIN is changed.

/

~~0'a te TechTician
~~

a

6.15.3 Place the " TRIM" switch in the D3WN position.

/

Date fechnician

5.15.4 Place current selector switch in the "HIGM" position.

/

Date Technician

6.15.5 Balance the Wheatstone bridge by adjusting the coarse
resistor network switches and the fine decide resistors
until the bridge output reads ZERO.

|

__Date Technician

NOTE: Bridge output is only indicated on the voltmeter
when the voltmeter selector switch is in the "D"
position. Allow at least three minutes for the
reading to stabilize.

o. :- - ,; ~ ' ~

>
^

_ _ _ .
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6.15.5 Nove the voltmeter selector switch on ERT-1 to the "B"
or "C" posi+ ion and adjust the supply voltage to
approximately 50 Vic. This provides 50 made through the
RTD assuming the bridge is still balanced. Allow three
minutes for stabilitation time.

/
- uke ~~ Technician

~

6.15.7 Repeat steps 6.15.5 and 5.15.6 until no further
adjustments are necessary. Allov at least three minutes
for the readings to stabilize.

I

Date Technician

6.15.8 Move the current selector switch to the " LOW" position
and rebalance the bridge. Allov three minutes for
stabilization time.

/

Date Technician

6.15.9 Place the current selector switch to "HIGH". Allo'v
reading to stabilite. Do NOT reb 31ance the bridge.

/

Date Technician

5.15.10 Adjust the amplifier gsin of ERT-1 to 05tain as close as
possible to 5.0 Vdc on the voltmeter wit 5 the voltmeter
selector switch in position "D". With this 5.0 Vdc to
the analog input B10 of the ELO-1B, t5e ELC-13 digital
indicator should read approximately 4095 when ELC-1B is
in " READY" mode vith " Test / Dump" oush5utton pressed.

! NOTE: The amplifier offset voltage must be checked and
set to zero whenever the GAIN is changed. Trim
switch must be up to adjust the offset and down
at all other times.

/
Date Technician

i
l

|
|

.,_
'
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6.15.11 Place current selector switch in " LOW" position and
ensure bridge returns to a balanced condition. A sli
adjustment of the decade resistors may be necessary. ght

/

Date Technician

6.15.12 Ensure the " AVERAGE / SINGLE SHOT" selector switch on the
ELC-13 is in the " AVERAGE" position.

/

Date Technician

6.15.13 With the ELC-1B in the " READY" mode, press the " START"
pushbatton. The ELC-19 should go the "SA'iPLE" made for
20 seconds during which time the analog output of the
ERT-1 should rise. Then the ELC-1B should return to the
" READY" mode.

/
~~Uate Technician

6.15.14 Allow the bridge to return to a balanced condition.

/

Date Technician

6.15.15 Repeat steps 6.15.13 and 5.15.14 nine additional times.
On the tenth sample the ELC-1B should go to the "SA:1PLE"
mode for 20 seconds, then " ANALYZE" mode until the
calculations are complete. Then the ELC-13 will go the
" DISPLAY" mode.

9

/
Date Technician

5.15.15 With the ELC-1B selector switch in position "D", the
digital indicator should read the average total time
constant for all ten samples.

N3TE: This value represents the amount of time, in
seconds, that it takes for the RTD to reach 63.2%
of the step change. Record this response time in
the " DATA COLLECTION TABLE" at the back of this
procedu re.

/
7te Technician

i

.a.- '
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_

5.15.17 In Spec 200 cabinet L-129, replace the RTD leads on
terminals 8 and 7 of TB-1.

/

Date Technician

6.15.18 Turn the " VOLTAGE ADJUSTMENT" on the ERT-1 fully
counterclock vi se.

'
/

Date Technician

5.15.19 Press the " RESET" push 5utton on the ELC-1B and verify
that the analyzer returns to the " READY" moie.

/
~

Date Technician
~

5.15 Loop Current _ Step Response Testing of Hot Leg Temperature Sensor
TE-912 ?-3

NOTE: For most consistent results, the temoeriture of the reactor
coolant should be spproximately 5400F.

5.16.1 In Spec 200 cabinet L-129, remove the RTD leads from
terninals 13 and 12 of TB-1 and connect them to the
sensor connector strip on the ERT-1.

/
Date Tecnnician

5.15.2 Adjust the " TRIM" pot on ERT-1 until the amplifier
of fset voltage is zero. (Tria s vitch uo).

N3TE: The amplifier offset voltage must be checked and
set to zero whenever the GAIN is changed.

/
~~~

Date fecii6icTan

i

i

|

|

1
^

,- -- :- .
,
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6.15.3 Place the "TRI'4" switch in the DOS position. -

/ ._. _ _ .

= TechnicianDate

6.16.4 Place current selector s'sitch in the "HIGH" position.

/
Date Technician

6.16.5 Balance the Wheatstone bridge by adjusting the coarse
resistor network switches and the fine decade resistorsuntil the bridge output reads zero.

/

Date Technician

NOTE: Bridge output is only indicated on the voltmeter
when the voltmeter selector switch is in the "D"
position. Allow at least three minutes for the
reading to stabilize.

6.16.5 ' love the voltmeter selector switch on ERT-1 to the "3"
or "C" position and adjust the supply voltage to
aoproximately 60 Vdc. This provides 50 made through the
RTD assuming the bridge is still balanced. Allow three
minutes for stabilization time.

t
/,

_

Oate Technician

6.15.7 Repeat steps 6.19.6 and 6.18.7 until no further
adjustments are necessary. Allow at least three minutes
for the readings to stabilize.

l

| _ /
,

! Date Technician
i

6.16.8 Move the current selector switch to the " LOW" position
| and re5alance the bridge. Allow three minutes for
| stabilization time.

/

Date Technician

i

!
*

|

|
w , --

;-
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5.15.9 Pl ace the current selector switch to "HIG4". ' Allow
reading to stabilize. Do NOT rebalance the bridge.

/

Date Technician

5.15.10 Adjust the amplifier gain of ERT-1 to obtain as close as
possible to 5.0 Vdc on the voltmeter with the voltmeter
selector switch in position "0". With this 5.0 Yde to
the analog input BN: of the ELC-1B, the ELC-1B digital
indicator should read approximately 4095 when ELC-1B is
in "REA9Y" mode with " Test / Dump" pushiJtton pressed.

NOTE: The amplifier offset voltage must be checked and
set to zer) whenever the Gt!N is changed. Trim
switch must be up to adjust the offset and down
at all other times.

/

- Uate Technician

5.15.11 Place current selector switch in " LOW" position and
ensure bridge returns to a balanced condition. A slight
adjustment of the decade resistors may be necessary.

/

Date Technician

6.15.12 Ensure the " AVERAGE / SINGLE SHOT" selector switch on the
ELO-1B i s in the " AVERAGE" position.

/

''TatT Technician

6.15.13 With the ELC-1B in the " READY" mode, press the " START"
push 5atton. The ELO-1B should go t5e "SA'1PLE" mode for
20 seconds during which time the analog output of the
ERT-1 should rise. Then the ELC-1B should return to the
" READY" mode.

/

| Date Technician

|

|

~ .. .- -., , . , -
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6.15.14 Allow the bridge to return to a balance 1 condition.

|

Date Technician
.-

5.16.15 Repeat steps 5.15.13 and 6.15.14 nine additional times.
On the tenth sniple the ELC-1B should go to the "SA' IDLE"
mode for 20 seconds, then " ANALYZE" mode until the
calculations are couplete. Then the ELC-13 will go the
" DISPLAY" mode.

/

Date Technician
6.16.16 With the ELC-1B selector switch in position "D", the

digital indicator should read the average totsi time
constant for all ten samples.

OTE: This value represents the nount of time, in
seconds, that it takes for the RTD to reach 53.2".
of the step change. Record this response time in
the "0ATA COLLECTION TABLE" at the back of thisprocedure.

/
7te Technician

5.15.17 In Spec 200 cabinet L-129, replace the RTD leads on
tierrainsis 13 and 12 nf TB-1.

/
7te Technician-

5.16.19 Turn the " VOLTAGE ADJUSTMENT" on the ERT-1 fully
counterclock'di se.

I - /

Date Technician
6.15.19 Press the " RESET" push 5utton on the ELC-18 and verify

that the analyzer returns to the " READY" mode.

I

Date Technician

, j- *; ' ~ ^
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5.17 Looo Current Steo Response Testing of Cold Leg Temperature Sensor
[I t -917 9-3_

NOTE: For most consistent results, the temoerature of the reactor
coolant should be approximately 5400F.

6.17.1 In Spec 200 cabinet L-129, remove the RTD lesds from
terminals 3 and 2 of TB-1 and connect them to the sensor
connector strip on the ERT-1.

/

~Wte Technician
~

6.17.2 Adjust the " TRIM" pot on ERT-1 until the amplifier
offset voltage is zero. (Trim saitch 90).

NOTE: The amplifier offset voltage must be checked and
set to zero whenever the GAIN is changed.

/;

~ Date Technician

5.17.3 Place the "TRIii" switch in the DOWN position.

/
! Date Technician

6.17.4 Place current selector switch in the "HIGH" position.

/

Date Technician

6.17.5 Balance the Wheatstone bridge by adjusting the coarse
| resistor network switches and the fine decade resistors

until the bridge output reads zero.|

! I

Date Technician

NOTE: Bridge output is only indicated on the voltmeter
when the voltmeter selector switch is in the "D"
position. Allow at least three minutes for the

,

reading to stabilize.'

"' - .: : ~- .
. . .
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6.17.6 Nove the voltrwter selector switch on ERT-1 to the "B"
or "C" position and adjust the supply voltage to
approximately 60 Vic. This provides 50 made through the
RTD assuming the bridge is still balanced. Allow three
minutes for stabilization time.

/

~Date ' Technician

6.17.7 Repeat steps 6.17.6 and 5.17.7 until no further
adjustments are necessary. A11od at least three minutes
for the readings to stabilize.

/

Date Technician

6.17.8 Move the current selector switch to the " LOW" position
and rebalance the bridge. A11od three minates for
stabilization time.

/

Date Technician

6.17.9 Place the current selector switch to "HIGH". Allow
reading to stabilize. Do NOT rebalance the bridge.

/

Date Te~chnician

6.17.10 Adjust the amplifier gain of ERT-1 to obtain as close as
possible to 5.0 Vdc on the voltneter with the voltneter

| selector switch in position "D". With this 5.0 Vdc to
the analog input BNC of the ELO-1B, the ELC-13 digital
indicator should read approximately 4095 when ELC-1B is
in " READY" mode with " TEST /DLT1P" pushbutton pressed.

NOTE: The amplifier offset voltage must be checked and
set to zero whenever tha GAIN is changed. Trim
switch must be up to adjust the offset and down
at all other times.

/

Date Technician

i
t

f_ s
"
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6.17.11 Place current selector switch in " LOW" position and
ensure bridge returns to a balanced condition. A slight
adjustment of the decade resistors may 5e necessary.

/
Date Technician

5.17.12 Ensure the " AVERAGE / SINGLE SHOT" selector switch on t5e
ELC-13 is in the " AVERAGE" position.

/
~

Date Technician

6.17.13 With the ELC-1B in the " READY" mode, press the " START"
pushbutton. The ELC-1B should go the " SAM 3LE" mode for
20 seconds during which time the analog output of the
ERT-1 should rise. T1en the ELC-1B should return to the
" READY" mode.

/

Dats' Technician

6.17.14 Allow the bridge to return to a 5alanced condition.

/
~

Date Technician

6.17.15 Repeat steps 6.17.13 and 6.17.14 nine additional times.,

On the tenth sample the ELC-13 should go to the "SA:1?LE"'

mode for 20 seconds, then " ANALYZE" mode until the
calculations are complete. Then the ELC-1B will go the
" DISPLAY" mode.

|

| /

7te Technician

I

* #
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"

6.17.15 With the EL",-13 selector switch in position "D", the
digital indicator should read the average total time
constant for all ten samples.

NOTE: This value represents the amount of time, in
seconds, that it takes for the RTD to reac5 53.2%
of the step change. Record this response time in
the " DATA COLLECTION TA3LE" at the back of t5is
procedure.

/

Date Technician

6.17.17 In Spec 200 cabinet L-129, replace the RTD leads on
terminals 3 and 2 of TB-1.

/

Date Technician

6.17.18 Turn the " VOLTAGE ADJUSTMENT" on the ERT-1 fully
coJnte rcl ockwi se.

I

Date Technician

5.17.19 Press the " RESET" pushbutton on the ELC-1B and verify
that the analyzer returns to the "RE ADY" mode.

/
Date Technician

NOTE: While equipment is set up and access is being
' made to the Spec ?00 cs5f nets, it would be +

convenient to do the CPC LPD/DN3R calculator
tests which use temperature input.

NOTE: Position 1 High Linear Power, Position 3 High
Local Power Density, ani Position 4 Lov Departure
from Nucleate Boiling Ratio will use an external
signil during the Response Time Test. Since the
setup will be different for the performance of
these sections, it is recomnended that they be
performed before the other scctions of the
Response Time Test.

.

' -
, .. ._ -. , - ,.
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i

CAUTIO1 Detector power supply voltages up to 1000 volts
are present within the safety channel. Use extreme=======

caution shen working beneath the chassis or nesr
rear panel high voltage connectors. The 1003 volt
power supply may be deenergized for this portio 1 of
the test.

CA'JTION Always discharge DC signil cables before
connecting to the input jack. During reactor=======

operation, normal chamber current caq charge the
distributed capacity of an unterminated coaxial
cable to levels thay may destroy the input stages
of this equipment. This charge buildup may be
prevented by maintaining a short circuit across
input signal cables when they are not attached to
the input of the channel. Always svitch the
associated input rotary switch (SS) to the zero
positioq before reconnecting the signal cables to
J8, J9, or J10. DO NOT short circuit the log
signal lead from the PA-5Q1 presmplifier to 15 of
the safety channel drawer.

5.11 Reactor Trio Switchgeir Response Tine Uncorrected

N3TE: This section of the 9esponse Tine Test meisures the response
time from the intitiation of a trip signal to the tripping
of the RTSG breakers. The time measured for the tripping of

| the rotary relays will be subtracted from this value later
| to represent the response time of the RTSG alone. The trio
. function to be used for this measurement may be chosen at
| the discretion of the technician. However, it is'

recomended that "High Linear Power" be used since the
equiplent will be set up for section 6.21.

NOTE: Any trips initiated after this section will be perfomed
with the RTSG breikers open to prevent unnecessary cycling
of the RTSG breakers.

|

. I _ .: . - . . .- - ': 1 L -- - - -
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5.13.1 The following part of the test requires that an LED jumper -

wire (a length of wire with an LED in the middle) be connected
across some terminals il the trip status canel. For
convenience, eight LED jumper wires should be preconnected in
accord 19ce with the following table.

LED (+)
RTT Test Connection Connection

TCB-1 (GRN) TB1301 -6 TB1306-1
DTt'eTolpleted/ Technicia'i

TCB-2 (GRN) TB1301-3 TB1305-1
6fte Completed / Techqician

TCB-3 (GRN) TB1302-13 TB1307-1
Date Completed / TechnicisT

TCB-4 (GRN) TS1302-15 TB1307-1
Date Co,pleted/ Tecnnician

TC3-5 (GRN) TB1302-3 TB1306-1
6 ate Completed / Techqician

TCB-6 (GRN) TB1301 -17 TB1306-1
6 ate Completed / Te:hnician

TCB-7 (GRN). TB1303-10 TB1307-1
6 ate Completed / Techlician

TCB-3 (GRN) TB1303-13 TB1307-1
Tate Colple'Tif/ Tecilicial

i

l

i
.

.

c , . - . .. . .
,
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6.19.2 Perfom a1y response time section between 6.11. snd
6.39.29 (at the discretion of the technician) step by
step as written with the following exception: Instesi
of connecting the "STOP" optical pickups to the
temporary LED's 5 cross the contacts of the rotiry
relays, connect the "STOP" optical Dickups over the
LED's installed in step 6.18.1 for TC91, 2. The 3 and
4 RTSG breakers should be reset prior to tripping for
response time measurement. Record the response time in
this space.

/ /

Yalue Units Date Technicial

6.18.3 'lepeat step 6.13.2 substituting TC3 5, 6, 7 sn13.

/ /
Value Units Date Technici al

6.13.4 Record the longest time measured in steps 5.19.2 and
6.18.3 in the data collection table at the hack of this
procedure.

|

--Date Technician _
-. .

6.18.5 Remove the temporary LED's that were installed in step
6.18.1.

/

Date Technician

6.19 High Li_near Power _to RTSG Response Time

N9TE: The following section of the test measures the response time
from the initiation of a signal using t5e CE test box to the
tripping of the rotary relays. The safety chinnel creamp
should be available to be located near the rear of the PPS
cabinet.

L ' _ _ _ .__ . [ ~~~.L I - '

|- - :J~ --
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6.0 PR 3".EDURE

6.19.1 Isolate the RTSG 1eads from the fo1104fng terminsls
located in the back of each PPS cabinet.

.1 Bay A: TB A? ternin11s ?3, 21 /

Date Tecnnican

.2 Bay B: TBB2 terminals 20, 21
_ _ _Date Technican

/

.3 Bay C: TBC2 terminals 20, 21
__Date Tech 7ican

/

.4 Bay D: TBD2 terminals 20, 21 /

7te Tech 11can -
~

6.19.2 Connect an LED (6 volt, 20 ma) in series with a 6 Vdc
cover supply across t52 terminals listed i,16.19.1 for
bay A on the cabinet side of the terminal board.

/
Date Technician

6.19.3 Repeat step 6.19.2 for bays B, C, and D.

/
Date Technician

6.19.4 In the channel to be tested, place the "AC POWER" switch
of tha safety chaqqe1 drswer in the "0FF" position.

/

Date Technician
t

5.19.5 Verify the "P3WER ON" Lamp DS-1 is extinguished on the
channel to be tested.

-Date Technician
-

,

t

'* |g
:- <

_ _ _ _ - - - - - _ - - - -
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6.0 PROCEDURE

6.14.5 At the rear of the safety channel, disconnect'the high
voltage cable from J-3 and connect this cable to the
high voltage dischtrge 1-4.

/
7 te ' Technician

5.19.7 Disconnect plug P-8 from J-8 and place a grouding cap on
the plug.

/

Date Technician

5.19.8 Connect one end plug of a coaxial cable to BNC number 1
in the " Function Signal Outputs" section of the C-E test
box and the other end plug to the input jack J-8 of the
safety channel drawer.

/

Date Technician

5.19.9 Connect a ground wire at the chassis J-7 plug and the
other end to the ground connection at the C-E test box.

| /
*

| ~~6 ate Technician
!

5.19.10 Disconnect plug P-9 from J-9 of the safety channel
drawer and olace a grounding cap on the plug.

/

~'Uste TecTrifcian
-

5.19.11 Connect one end plug of a coaxial ca5le to BNC jack
I num5er 2 in the " Function Signal Outputs" section of the
| C-E test box and the other end plug to the " signal in"
| jack (J3) of the PA5Q1 preamp.

/
~

Date Technician

6.19.12 Connect another coaxial cable between the "DC return ?"
jack (J7) of the preamp and J9 of the sifety channel
drawer.

/

Date Technician

;c r m - * ' ' ' - ~

''
_ _ _ _ _ _ _ _ _ _ _ _ _
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6.0 PROCEDURE

'

6.19.13 Connect a ground wire it the chassis J-9 plug and the
other end to the ground connector at the C-E test box.

/

Date Technician

6.19.14 Disconnect plug P-10 from J-10 of the safety channel
drader and place a grounding cap on the plug.

/

Date Technician

6.19.15 Connect one end plug of a coaxial cable to BN jack
nunber 3 in the " Function Signal Outouts" section of the
C-E test box and the other end plug to input jack J-10
on safety channel drawer.

/

Date ~ ~ Te~ch'dician

5.19.16 Connect a ground wire at the chassis J-10 plug and the
other end to the groJn1 connector at the 0-E test box

/
--

Date Technici an

6.19.17 Place the linear calibrate switch of the safety drawer
to the " operate" position.

/

Date Technician

6.19.18 Place the "AC POWER" switch of safety channel drawer to
"01" position.

/

Date Technician

6.19.19 Attach the optical detector pickups over the four
temporary LED's installed in steps 6.19.? and 5.19.3.

/

Date Technician

v ' ~ -
. . ..

- .. __ . _ - - -,-
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6.0 PROCEDURE

6.19.29 Connect the double banana plug end of the LED pickup
leads to L1, L2, L3 and L4 of the "STOP LA'1PS" section
of the C-E test box.

/

7 ste Technician

6.1 9. 21 Position the stop lamp toggle switches of the C-E test
box as follo.es:

.1 "L1" "0N" /

Date Technician

.2 "L2" "0N" /
-

Date Technici an

.3 "L3" "0N" /
7a te Technician

.4 "L4" "0N" /

Date Technici an

.5 "L5" "0FF" /

Date Technici an

.6 "L6" "0FF" /

Date
~

TechniTian

N3TE: The source current has been preadjusted in the C-E
test box to provide a trio. Adjust if necessary.

6.19.22 On channel 'B' SAFETY CHANNEL DRA'4ER, place the " LINEAR
CALI3 RATE" s vitch in the "207." oosition. This s59uli
cause the "High Linear Power" trip light to energize on
channel '3' bistable coltrol panel.

|
__

.
-

Date Technician

i

|
|

N
-

- _,_,_..-n, , - ~ . * ' ' ' ' ' ' ' ' ' ' ' ~ ' ~ ' ' ' ''
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6.0 PROCEDURE

6.19.23 Energize the test equip.nent an1 allov it to stabilize.

/-

Date Technician

6.19.24 Ensure the start and stop " TIMER MODES" switches are
selected to the step ap (increising) position.

/

Date Technician

5.19.?5 Ensure timer on the C-E test box is reset.

/

Date Technician

6.19.26 Push the " STEP" toggle switch to the " START" position,
then release the svitch. The start LE3 should energize.

~~

Date TechnicTan

5.19.27 Record the elapsed time as indicated on the C-E test box
timer digital indicator.

/
~ Tue T~u ni ts ~Date Tecnnil ianva

6.11.28 P'ush tne " STEP" toggle svitch to the " RESET" position,
then release the switch. The RESET LED should energize.

/
Date Technician

5.19.29 On channel 'B' SAFETY CHANNEL DRAWER, place the " LINEAR
CALIBRATE" saitch in the "0DERATE" P3SITION AND RESET
THE "HIGH LINEAR POWER" bistable in Channel 'B'.

/

Date Technician

a. ,~~ :~ ' '
', ; ~ ~ ~

~ , ,
- - -L---
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5.0 PROCEDURE,

6.19.30 On chinnel 'C' SAFETY CHAN1EL DRAWER, place the " LINEAR
CALIBRATE" switch in the "2007," position. Verify
channel 'C' "HIGH LINEAR POWER" trip light is energize 1
on the bistable control panel.

/

Date Technician

6.1 9. 31 Repeat steps S.19.24 through S.19.27.

/ /
Value Units Date TechniciaT

6.11.32 31 channel 'C' SAFETY CHANNEL ORAWER, pisce the " LINEAR
CALIBRATE" switch in the "0PERATE" position and reset
the "HIGH LINEAR P3WER" bistable in ".hannel 'C' .

/

__ Date Technici an

6.19.33 On channel 'D' SAFETY CHANNEL DRAWER, place the " LINEAR
CALIBRATE" switch in the "20T." position. Verify
channel 'D' "HIGH LINEAR POWER" trip light is energized
on the hista 51e control panel.

~Date TeVhnician;

!

6.19.34 Repeat steps 6.19.24 through 6.19.27.

/ /
Value Units Date Tecnn1TiaT

5.19.35 Record the largest value of steps S.19.27, 6.19.31,
6.19.34 in the " DATA COLLECTION TABLE".

/
| Date Technician

6.19.36 Disconnect the preamp from the (safety channel drawer)
and replace the preamp in its nomal locstion.

Date Technician

\

t

,g,. - - . - m N " ~ ~
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6.0 PROCEDURE

6.13.37 Disconnect the 0-E test box from the safety channel
drawer and return all four safety channel drawers to
normal operation.

/

Date Technician

6.19.38 Reset all bistables from the bistable control panels.

/

Date Technician

6.20 H_i,gh Log PWR Level to PJSG Response Time Test

NOTE: The follo.fing section of the test measures the response time
from the depression of the bistable pushbutton (S603) on the
bista51e control panel throug5 the tripping of the "otary
relay s.

6.20.1 On the 5ista51e control panel bein) tested, rotate t52
bistable sele: tor switch to position number 2.

|
--

Date __ Technician

6.20.2 Rotate the meter input selector switch to " TRIP SP"
position and record the indicated SP voltage.

/ Volts /
YaTu'e~~~ Tniis- Wte TecEE1a1

5.20.3 Remove plug P-13 from J-13 at rear of the safety channel
dra.ver being tested.

/

Date Technician

6.20.4 Rotate the Meter Input Selector switch to the " Input"
posi tion.

! /

Date Technician

-

, ,.
. . ., .

~-

*
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6.0 PROCEDURE

6.20.5 Rotate the coarse potentiometer (R501) on the bistable
control panel while holding down the bistable'pashbutton
until the digital voltage indicator reais approxi-
mately .IV on the tripped side of the setpoint recorded
in step 6.?2.2. Then release the bistable push 5uttnn
and record the adjusted voltage.

/ Volts /
Value Units Date Technicial

6.21.6 TJrn on the cover to the 0-E test box an1 line up the
switches as follows:

/

- Date Technician
-

.1 L1 "STOP L AMPS" toggle switch "0N" /

- ba te Tecnnici an

.2 L2 "STOP LAMPS" toggle switch "0N" /

Date Technici an

.3 L3 "STOP L AMPS" toggle switch "0N" /

Date Techni ci an

.4 L4 "STOP L AMPS" toggle switch "0N" /
~

Date Technici an

.5 L5 "STOP LAMPS" toggle switch "0FF" /

Date Technician

.6 L6 "STOP L AMDS" toggle switch "0FF" /

Data Technici al

6.20.7 Connect the four optical detector pickup cables to the
"STOP LA'PS" section at "L1, L2, L3 mod L4".

/

- Dite ----- TetEni c i a n
-

c -

: .- -
-



SAN O'l3FRE NUCLE AR GENERATING STATION INSTRU'1ENT AND TEST PROCEDURE S023-II-3.3
UtilTS 2&3 REVISION O PAGE 124

6.0 PROCEDURE

6.23.8 Attich these four optical pickuos oyer the temporary
LED's installed in steps 6.21.1 through S.21.3.

/

Date Technician

5.20.9 Ensure the START and STOP " TIMER MODE" switches are in
the step up or incressing mode.

'

Date TechnTcian

6.20.10 Insert an extender card into the Test and Calibration
card slot and place a hook probe from pin 51 of the Test
and Calibration connector to the red (+) jack of the
" EXT 10Y START" in the " TIMER INPUTS" section of tha 0-E
test box. Place another hook probe from pin 59 to the
black (-) jack of the same section.

/

Date Te3nician ;

6.20.11 Ensure the timer is reset on the C-E test box.

/
-

Date Tecnnician

6.20.12 Depress the bistable push 5utton until the timer stops
incrementing.

/

Date TecTnician

6.20.13 Record the response time (as indicated on the timer
digital indicator or the C-E test box) in the DATA
COLLECTION TABLE.

/

Date Technician

| | : '" ~L , . , ' _ _ ~ ~ __, :_ f ,, __,.,__
- - . .

'
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6.0 PROCEDURE

5.20.14 Reset the 51sta51e.
t

/

~~Date Techni'ianc

6.20.15 Reconnect the plug P-13 to J-13 at tne rear of the
safety channel draser.

/

Date Teciiiician

NOTE: The remainder of this section of the test may be
conducted any time it is convenient to setup the
required equipment. The Nuclear Instrumentation

1 CP:-LPD/D139 calculators response time test,.
"

(sections 6.23 and S.24) may be conducted while
the test equipment is set up at the nuclear
instrumentation drawer.

CAUTIO1 DETECTOR PO4ER SUPPLY VOLTA 3ES UP TO 1000 V
ARE PRESENT WITHIN THIS UNIT. USE EXTREME=======

CAUTION W4E:4 WORKING BENEATH THE CHASSIS OR
NEAR REAR PANEL HIGH VOLTAGE CONNECTORS.

CAUTION THIS TEST DOES NOT REQUIRE DISCONNECTING INoUT
SIGNAL CABLES. HOWEVER, THIS CAUTION IS=======

RESTATED HERE SO THAT PERSONS ARE AWARE OF
DA:iAGE THAT COULD RESULT FRO'1 IMPROPER
PROCEDURES. ALWAYS DISCHARGE 0C SIGNAL CA3LES
BEFORE CONNECTING TO THE INPUT JACK. DURING
REA TOR OPERATIO1, NOR'iAL CHA*13ER CURRENT CAN
CHARGE THE DISTRIBUTED CAPACITY OF AN
U JTER'11N ATED C0AXI AL C ABLE TO LEVELS THtT '1AY
DESTROY THE INPUT STAGES OF THIS EQUIPMENT.
THIS CHARGE SUILOUP KAY RE 9REVENTED BY
MAINTAINING A SHORT CIRCUIT ACROSS INPUT
SIG1AL CABLES WHEN THEY ARE NOT ATTACHED TO
THE INPUT OF THE CHANNEL. ALWAYS SWITCH THE
ASSOCI ATE 0 INPUT ROTARY S:4 ITCH (SS) TO THE
ZERO POSITION BEFORE RECONNECTING THE SIGNAL
CA3LES TO J ACKS J3, 39, or J10. D0 NOT SHORT
CIRCUIT THE LOG SIGNAL LEAD FROM THE PA-5Q1
PREAMPLIFIER TO J5.

CA9 TION Make certain to use a varia51e attenuator
network to interface between the PPS and the=======

high speed recorder. Failure to attenJite the
test inputs to the high speed recorder may
damage the unit.

. -

_- ,ns .
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6.0 D'E EDURE

6.20.16 In the c5annel to be tested, place the "AC POWER" svitch
of the sr.fety channel drawer in the OFF position. -

!

/

Date Technician
-I6.20.17 Verify the " POWER 014" l amp DS-1 is extinguished.

/
l

Tate Technician !
I

6.20.18 Connect a test jumper from the "!.og Calibrate" switch
!SIM-1 to SIM-6 per Appendix A, Figure A-3. '

/
| Date Technician

6.23.13 Connect pen 1 of the recorder to S1't-C and chassis
ground.

/

Date Technician

5.23.23 Turn the linear calibrate switch to "ZER3" position.

~ Tate Technici an,

I
6.20.21 Place the "AC POWER" switch of the safety channel driver

to the "0N" posi tion.

/

Date Tecnnician
~

l

|
,

ey e v I
,
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5.9 PROCEDURE a '

f
' 6.20.22 Attach a second channel of the high speed recorder to

'

terminals 1 and 2 of terminal strip TBA2 in LO328. This
is a sijail thit is sent to the log oover meter. Adjust'

this pen for 0.10 Vdc full scale. Adjust pen 1 for a
resonable trace when the " LOG CALIBRATE" switch is <

transferred from position 5 to position 6. (approxi-
mately 10 Vdc change)

/

Date Technician,

6.20.23 On the safety channel drawer front, turn the '' LOG
OALIBRATE" switch to position nam 5er 5. This oosition
should produce a 5 microsecond square wave pulse with an
amplitude of 0.9 volts for a frequency of 10 K4t.

/
~

Date ~TEEb''iiici a n
~~

,

NOTE: This will produce a trip signal. When the switch *
,

is moved from operate, an 3.2 volt signal islsent
to the trip circuit. :'

+
? i

!
5.20.24 Set tha 5igh speed recorder chart speed at app-)ximately

20 inches per; second (IPS) or more as required to
pr3 vide an analiza51e chart trace.

'

/

- Date TechFTcian

5.20.25 Start the high speed recorder and quickly turn the log
calibrate s sitch from position 5 to position 6.
Position 6 should produce a 5 microsecond square wave
pulse with an amolitude of 10 volts for a frequency of
10 KHz. '

/4

Date Technician

,

!
.

%

J$ [' '_;
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6.0 PROCEDURE

NOTE: The pulse change is sent to the preamplifier and
returned to the processing drawer where it is
sent through a 5uffer to the connector J-13 an1
then to the tenninal strip.

6.20.25 Af ter the high soeed recorder trace in1(cates that the-
new pulse has been received, turn off the high speed
recorder.

|
Date Technician

-

6.20.27 Record the following data on the high speed recorder
strip chart:

.1 Procedure number -

.2 Step number

.3 Date, initials

.4 Pen numbers '

.5 Pen rangt
t

.6 Input parameter

.7 Recorder no.

.B Chart speed
-

/

Date ~7thnici an
6.?O 28 Recorti the response time in the DATA COLLECTION TABLE.

/
Date Technician

NOTE: The response time is the time necessary for the
signal initiated at the PPS cabinet terminal
strip to go through 63.2% of its total increase
af ter moving the switci from position 5 to
position 6.

~~., _ w -

;
, _ _ . ._ _ '.
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1

5.0 PRIE0VRE

5.20.29 Return all connections sn1 switches to the norml
operate position. Place the channel into namal
operating mode. Leave the bista51es of Ch "A"
bypassed. Do not disconnect the PPS input simulator box.

/

Date Technician

6.21 Positions 3 and 4 High LPD and Lod DNBR

NOTE: The High Local Pover Density and Low 0?partu e from 'luclette
Boiling Ratio functions are contact inputs from the core
protection calculators (CPC) an1 do not inclui? a 51 stable
card. These functions shall be tested in section S.?2.

,

6.2? "PC/:EA; Rescanse Time Testing

N]IE: This section checks the response time of the CD /CEAC System
fro 9 the time that it receives an input signal until the
time the system outputs a trip signal. This portion of the
test requires that special test software be loaded into the
computer system. External signsis are provided by the CE
RTT Test Equipment box.

6.22.1 Initializati0n of CPC/CEA* for Testing

.1 Set the CALCULATOR SELECT switch on the operator's
module to load the CPC (CEAC) calculator.

-Date Technician

NOTE: When one calculator is selected, in channels B
and C, the other calculator is memory protected.
No changes can be made to the protected
calculator.

.. , . - -
.,
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5.0 PROCEDURE

6.22.2 Set up the AED 2500 Flappy Disk Drive, as follows:
i

.1 Turn 04 the AED Floppy Disk Drive.

!

Date Technician
,

.2 Set the drive select switches so that drive A is unit O.
drive 3 is unit I and drive C is uqit 2.

/

Date Technician

CAUTION NEVER TURN THE AED 2500 POWER ON OR OFF WITH A
DISK IN THE DRIVE.=======

.3 Place the floppy disk containing the test software into
the AED 2530 Floppy Disk Drive.

/

7 te Technician

.4 Set the INIT and WP switches UP.

/

Date Technician

.5 Lift the IPL switch.

|

Date Technician

6.22.3 Place the CPC Coldstart loader paper tape into the
teletype 4riter (TTY) paper tspe reader sii connect the
TTY to the CPC calculator A cable connector.

/

Date Tec'hnici ad

.

. _ , , , q , ~-- , - - - ~
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6.0 PROCEDURE

6.22.4 Hit the " FUNCTION" button, then hit the "LOCATIO1"
button to stop the calculator. i

/

Oste Technician

5.22.5 Set up the following memory locations via the Interdats
Hexidecimal Panel.

L,ocation Centents

30 0000
3? 0000
34 0000
36 0050
50 D500
52 00CF
54 4300
55 0030
79 0294

/

7 ate TechnicEn

5.22.5 Read through these same locations to ve.ify the correct
conte.1ts.

!

Date " Technician
-

6.22.7 Start the processor at location 30.

/

Date Technician

6.22.8 Start the teletype paper tape reader by setting the
READER /P'J1CH switch to the "ItAN'JAL START" position.

/

Date Technician

6.22.9 Respond to the TEST TRACK prompt with 55.

/

Date Technician

e , . - .,

_ ,

#' '
y _ _ . , _ e. ~ , . .- - e

~

, _ -- -



.-
- -.
.-.

SAN ON3FRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-11-3.3
UNITS 283 REVISION O PAGE 132

6.0 PROCEDURE

5.2?.10 Turn the ME13RY PR3TECT key switch on the operators
module to "0FF". The MEMORY PROTECT switch must remain *

in 0FF during the part 1 Inter 3ctive I/O System Test.
Other switches will protect memory when appropriate.

/

Date Technicisn

5.22.11 Respond to the calculator request prompt with CPCC or
CEAC depeq1tng upon the calculator to be loaded.

/

Date Technician

5.22.12 Verify that the TRIP BYPASS switch is 0FF.

/

Date Technician

5.22.13 Remove the disk from the AED 2500 disk drive to prevent
damage to the disk.

/

Date Tec;inician

6.2?.14 Display the LOWTOD Point ID on the operators module.
The point ID is 40.

/

Date Technician

6.22.15 While synchronizing with the second hand of_ a watch
press the "I11T" 51tton on the hexadecimal display psnel
of the processor to be checked.

i

/
~

Date Technician

NOTE: This results in a system auto-restart which
resets LORTOD to zero.

. ' '~ *
'

<
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6.0 PROCEDURE

6.22.15 Press the "FN" button on the hexsie,cim31 display panel.

--
-

Date Technician

6.22.17 Press the " LOC" button on the hexadecimal display panel
in synchronization with the ending of a five (5) minute
interval on the watch.

/

Date Technician
.

N3TE: This halts the processor which in turn stops the
LOWTOD.

6.22.13 Read LOWTOD from the operator's module. The display
should read 6000 + 40.

/
-

Date Technician

NOTE: The following steps will be used to load the
Interactive I/O System CPC/CE AC Syste i Response
Time Test sof tware. The disk will be referred to
as the Part 1 disk.

Set the bALOULATOR SELECT rotiry svitch on the5.22.19
OPERATOR'-s MODULE to load the CPC (CEAC) calculator.
Tne calceilator not selected is memory protected.

/

~ Tite Technician
~

6.22.20 Set up the AED 2500 Floppy Disk Drive as follows:

.1 Turn ON the AED Floppy Disk Drive.

/ )--Date Technician

B

_ _ , _ _ __ - - s- - -
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6.0 PROCEDURE

6.2?.20.2 Set the drive select switches so that drive A is unit 0,
drive B is unit 1 and drive C is unit 2. '

/

Date Technician

.3 Place the floppy disk containing the Part 1 RTT software
into the AED 2500 Floppy Disk Drive.

/
, -~5a ie ~~ -~ Technician

.4 Set the INIT and WP switches UP.

/

Date Technician

.5 Lift the IPL switch.

/

Date Technici an

6.2 2.21 Place the CPC Coldstart leader paper tape into the
teletype 4riter (TTY) paper tape reaier and connect the
TTY to the CPC calculator A cable connection point
indicated.,

I
(

/

Date Technician

6.22.22 Hit the " FUN 0 TION" button, then hit the " LOCATION"
bJtton.

!

/
'

Date Technician

:

i

!
t

!
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S.0 PROCEDURE

6.22.23 Set up the following 9emory locations via the Interdits
Hexidecimal Panel. *

Location Contents

30 0000
32 0003
34 0000
35 0350
50 D503-

52 000F
54 4300
56 0333
78 0294

,

/

Date Technician

6.22.24 Read through these same locations to verify the correct
contents.

/

__Date Technician

6.2?.25 Start the processor at location 30.

/

Date Technician

5.22.25 Start the teletype paper tape reader by setting the
READER /PJ104 svitch to t5e ":iA:fjAL START" nosition.

|
,

/
~ ~

DaTe'~ ~~fechiiician
( 6.22.27 Respond to the TEST TRACT prompt y;ith 53.

_.

I
Date Technician

|

t

i
I
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6.0 PROCEDURE

6.?2.23 Verify that the ME*iORY PROTECT keysvitch is 0FF

/
~

Date Technician

6.22.29 Respond to the calculator request prompt with CPCC
(CEAC).

/

Date Technician
.

'

5.22.30 Remove the disk from the AED 2500 disk drive.

/

Date Technician

6.23 RT,D,-CPCJ/,0 RTT

6.23.1 Reset the CPC calculator by pushin) the white (SPARE)
push 5utton on the Operator's Module.

/

Date Techniciaq

5.23.2 Enter the following on the TTY keyboard to check the
operation of the TTY-CDCP interf ace:

'

*EX TC)

*EX TC2

*EX TH1

*EX TH2

| T5e resultant printout is as indicated in Table F1 of
| Appendix F.

/

Date Technician

t NOTE: For convenience, the following tests should be
run concurrently with or inmediately after the
Loop Current Step Response (LCSR) test of the
RTD's.

!

. - .,- . . .
.- - - - .
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6.0 PROCEDURE

6.23.3 On the C-E test box, set the "FU40TIO1 SELECT" switch to
RESISTAN;E to prepare to run the response tim. test for
loop 1 cold leg temperature (TC1).

/
' Tite Technician

~

6.23.4 On the C-E test box, plug the meter into the " VOLTAGE,
HIGH CURRENT, FREQUENCY, RESISTANCE" jacks in the
" FUN 0 TION SIGNAL OUTPUT" section.

I

Date Tecnnician

NOTE: In the following cteps, whenever it is required
that an initial value or a finsi value 5e set
using the DVM, this value as read on the DW1
should be recorded beloi the applicable step.

5.25.5 Using the potentiometers under " RESISTANCE" in the
" STEP?ED FU10TIO15" section, adjust the initial
resistance in the C-E test box so that the resistance
value is 4?O o5ms as read on the DVM when the STEPPED
FUNCTIONS STEP toggle switch is in the RESET position.
Note the value.

/ Volts /~~

Yalue Units Date Technici al

5.23.6 Adj;st the final resistance in the C-E test box so that
the value is 432 ohms as read on the DVM when the
STEPPED FU4;TIO15 STED toggle switch is in the START
position. Note the value.

/ Yolts /
Value Units Date Technicial

~~~

:
'

5.23.7 Disconnect the meter and return the STEPPED FUNCTIONS
STEP toggle switch to the RESET position.

/
Date Technician

!
|

{

L_ ._ .. m ~ . . .-
.
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6.0 PROCEDURE

6.23.8 At the Fox 53ro Spec. 290 cabinet L-129, remove the leads
that go to the temperature transmitter from terminals B
and 7 on terminal strip TB-1.

I
Date Technician

N3TE: These are the leads on the other side of the
terminal strip that were removed for the LCSR
test. A check should be made to ascertain
whether the correct too leads to the temperature
transmitter are being used. If leads other than
those specified are used, note t5e approprista
numbers here.

6.23.9 Connect the resistance test leads from the C-E RTT test
box to the leads removed in the step above.

/

~Date Techfiici an
-

5.23.10 Place three optical pickups over the three LED's in
column 3 and three optical pickups over the three LED's
in column 4 (Hi Local Power and Low DN3R respectively)
on the 3ista51e Control Panel. Leave in place for the
remainder of the channel test.

/

Date Technician

6.23.11 Place the other end of the optical pickups cables to all
six ST3P LA'iP jacks on tne C-E RTT test box.

/

Date Technici an
~

6.23.12 Turn the switches next to these lamp jacks to ON.

/
Date Technician

NOTE: If the base line data is desired, turn three
switches to 0FF and run the test twice.

,- .n
- - _ _ _ _ _ _ . L _ - _ . n - -- - - - - - -
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6.0 PROCEDURE

6.23.13 Ensure that the ST0D TIMER M9DE switch is in the
increasing or low to high mode.

/

Date Technician

NOTE: The following section of the test measures the
response time from an externilly produced signal
in the Spec. 200 cabinets through the tripping of
the bistable relays by a signal produced in the

,

CPC calculators.

CAUTION THIS TEST, IF NOT PROPERLY CONDUCTED, MAY
CAUSE A TRIP OF THE RPS REACTOR TRIP=======

SWITCH 3 EAR. FOR THIS PREOPERATIONAL TEST,
WITH THE CEA M-G SETS NOT RUNNING, THE ONLY
PORTION OF THE PPS THAT NEE 3 BE ENER31 ZED IS
THAT PART BEING TESTED.

5.23.14 At the CPC/CEAC TTY, enter tne command LI TC1,559, IN,
*

BOTH CR to make the parameter TC) (Loop 1 Cold Leg
Temperature) live input.

/
--

Dati Technician

6.23.15 At the CPC/CEAC TTY, enter the live input status command
ST CR . The TTY should respond with the data entered
in the step above (the setpoint number may be rounded
off).

Date Technician

6.?3.16 On the C-E RTT Test Box, reset the timer to ZERO.

/

Date Technician ;

|

, 1

h
'" ' ~ ' ' " '
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5.0 PRO *.EDORE

5.23.17 At the OPC/CEA0 TTY, enter the connand GO CR . Verify
that the point 1.D. displayed is 043 and the valve is
+3 3.000.

/

Date Technician
-

S.23.18 On the RPS section of the PPS, clear any LDD or DNR trip
conditions.

.

/
Date Technician

5.23.19 Move the STEPPED FUNCTIONS STEP toggle switch to START.

/
Date Technician

6.23.20 Wien the timer stoos incrementing, note the value in the
'')ATA COLLECTION TA3LE."

~

Date ' Technician
-

6.? 3. 21 Return the STEPPED FUNCTIONS STEP toggle switch to the
RESET position.

/

Date TecTnician
~~

NOTE: Leave the test setup unchanged except as follows:

5.23.22 Reconnect all the leads in the Spec. 200 cabinets that
were removed for the above test.

/
Date Technician

6.23.23 On the C-E test box, verify that the " FUNCTION SELECT"
switch is set to RESISTANCE.

/
Date lechnician

-

g
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6.0 PROCEDURE

5.23.24 On the 0-E test bot, olug the meter into the " VOLTAGE,
HIGH CURRENT, FREQUENCY, RESISTANCE" Jacks in'the
"FU1; TION SIGN AL OUTPUT" section.

/

76 Iechniiiian

5.23.25 Using the potentiometers under " RESISTANCE" in the
"STEDPED Ful TIONS" section, adjust the initial
resistance in the C-E test box so that the resistance'

value is 420 057s as rend on t5e DV:1 ' shen the STEDDED
FUN; TION toggle switch is in the RESET position. Note
the value.

/ Volts
__

/
,

Value Units Date Technicial

5.23.25 Adjust the final resistance in the C-E test box so that

the value is 432 ohms as read on the DVM when the START
s vitch is actuated. Note the value.

/ Volts /

TaTue Uni ts Date Technicial

6.23.27 Disconnect the meter and return tne STEPPED Fu1 TIONS
STEP toggle switch to the RESET position.

/
~

Date Technician

6.23.29 At the Foxboro Spec. 200 cabinet L-125, remove the leads
th3t go to the temperature transmitter from teeminals 12
and 13 on terninal strip TB-1.

/
~

Date Technician

NOTE: These are the leads on the other side of the
terminal strip t5it were removed for the LOSR
test. A check should be made to ascertain
whether the correct two leads to the temperature
transmitter are being used. If leads other than
those specified are used, note the appropriate
numbers here.

z'-~ ;~ _ i_
- - '

~

_
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-
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6.0 PROCEDURE

5.23.29 Connect the resistsnce test lesds from the C-E RTT test
box to the leads removed in the step above. '

/
~~

Date Technician

6.23.30 Place three optical pickups over the three LE0's in
column 3 and three optical pickups over t5e three LED's
in column 4 (Hi Local Power and Low DN3R respectively)
on the Bistable Control Danel.

/

Date Technician

6 .? 3. 31 Verify that the switches next to the six step lamp jacks
are 04.

/
~

Date Technician

6.23.32 Ensure that the STOP TI'4ER MODE switch is in the
increasing or 104 to high mode.

/

Tite ' 'Technici ai

N3TE: The following section of the test measures the
response time from an externs 11y prodJcei signsi
in the Spec. 200 cabinets through the tripping of
the bistable relays by a signal produ:ed in the
CPC calculators.

CAUTION THIS TEST, IF N]T PR3PERLY CONDUCTED,!iAY
CAUSE A TRIP 0F THE RPS REACTOR TRIP==== ==

S4 ITCH 3 EAR. FOR THIS TEST, WITN THE CEA M-G
SETS NOT RUNNING, THE ONLY PORTION OF THE PPS

THAT NEED BE ENERGIZES IS THAT PART BEIN3
TESTED.

._,. 7,
_. . - -

.
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6.0 PR')CEDJRE

6.23.33
Reset the CPC calculator trip by pushing the yhite
(SPARE) pus %utton on the Operator's Module and enterin3
an R (for Restart) when pronstei by the TTY.

/
F- Technician

6.23.34
At the CPC/CEAC TTY, enter the co rnand LI TC2,563. IN,B3T4 CR to mne the parameter TC2 (Looo ? Cold Le3Temperature) a live input.

/

Date Technician
6.23.35 At the CPC/CEAC TTY, enter the comand NOP TCl to revert

th? live input to a consta 7t. inp'st.

/~

DatT - Technician
5.23.35 At the CPC/CEAC TTY, enter the consnd ST CR . OnlyTC2 should be i live input.

/
7 ate Technici an

5.23.37 Reset the C-E RTT test box timer to zero.

/
Date Technician

5.23.33 At the CPC/CEAC TTY, enter the comand "G0" to start the
progr r1. Verify thst the point ID displayed is 343 and
the value is +33.003.

Date Technici an
6.23.39 Reset all DN3R/LPD trip conditions on the Bistable

Control Panel of the DPS.
'

/
7t'e TeThnician

- ~~

,
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S.0 PR,00EDURE

6.23.40 Toggle the " STEP" s vitch to " START." When the timer
stops incrementing, note the value and enter in the *

"DAT A 00LLECTI34 TA3LE."

__
/

Date Tecnnician -

6.23.41 Return the STEPPED FUNCTIONS STEP toggle switch to the
RESET position.

/

Date Technician

NOTE: Leave the test setup unchanged except as follows:

5.23.4? Reconne:t all the leais in the Soec. 203 cabinets that
were removed for the above test.

/

Date Technician

S.23.43 On the C-E test box, verify that t5e " FUN 0 TION SELECT"
switch is set to RESISTANCE.

/

Date ~Tchnici an~

S.23.44 On the C-E test box, plug the meter into the " VOLTAGE,
HIGH CURRENT, FRE')UE10Y, RESISTANCE" jscks in the
" FUNCTION SIGNAL OUTPUT" section.

Date Technician
-

5.23.45 Using the potentiometers under " RESISTANCE" in the
" STEPPED FU!CTIO4S" section, adjust the initial
resistance in the C-E test box so that the resistance
value is 440 obis as read on the DV'1 when the STEP
switch is in the RESET position. Note the value.

/ Volts /
Value Units Date Technicial

~~~T:, _ ;- :- ~ ~ l _ f ~" - "' ' ' ~ ~ '
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6.0 PROCE9JRE

6.23.45 Adjust the finil resistance in the I-E test box so that
the value is 452 ohms as read on the DV!4 when'the STARTswitch is actuated. Note the value.

/ Yolts /VaW~ Units Date Technicial
5.23.47

Disconnect the meter and return the STEPPE 9 FUNCTIO 15STEP toggle switch to the RESET position.
.

/
Date Technician

5.23.43 At the Foxboro Spec. 200 cabinet L-129, remove the leads
thit go to the te?iperature transmitter fran terminals 13
and 17 on terminal strip TB-1.

/
Date Technician

___

N3TE: These are the leads on the other side of the
terminal strip t53t were removed for the LOSR
test. A check should be made to ascertain
whether th? correct two leads to the temperature
transmitter are being used. If leads other than
those specified are used, note the appropriate
numbers here.

5.23.4)
Connect th? resistance test leads from the 0-E RTT testbox to the leads removed in the sta p above.a

/
Date Technici an

6.?3.50 Place three optical pickups over the three LED's in
column 3 and three ootical pic'<ups over the three LED's
in column 4 (Hi local Power and Low DN3R respectively)
on the 3ista51e Control Panel.

/
7 ate ~ Technician

~

,. . . _. . . .~ ; -, , -- - '
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5.0 PROCEDURE

6. ? 3. 51 Verify that the saitches next to the six step lamp jacks
are ON. *

/

Date TecEnici an

6.23.52 Ensure that the STOP TIMER MODE switch is in the
in:reasing or low to high mode.

/

DatT-~7thnician

N3TE: The following section of the test measures the
response time from an externs 11y produ:ed signal
in the Spec. 200 cabinets through the tripping of
the 51sta51e relays by a signal produced in the
CPC calculators.

CAUTION THIS TEST, IF NOT DROPERLY COND'".TED, MAYJ
CAUSE A TRIP OF THE RPS REACTOR TRIP=======

SWITCH 3 EAR. FOR THIS TEST, WITH THE CEA M-G
SETS N3T RUNNING, THE ONLY PORTION OF THE PPS
THAT NEED BE ENERGIZED IS THAT PART BEING
TESTED.

6.23.53 Reset the CPC calculator trip by pushing t5e white
(SPARE) push 5:Jtton on the Operator's Module and entering
an "R" (for Restart) 4Sen promoted by t5e TTY.

/

Ete TechnicfaT-
--

6.23.54 At the CPC/CEAC TTY, enter the connand LI TH1,619, IN,
BOTH CR to make the paraieter TH1 (Loop 1 Hot Leg
Temperature) a live input.

/

Date Technician ~~

.,. ,;... . g . _ _ . _ . . .
..y.. . . ...
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S.O P_R00ED9RE

5.23.55
At the CPC/CEAC TTY, enter the comni NDP TC2 to revert
the live input to a constant input.

!

Date Technician
6.23.55

At the CPC/CEAC TTY, enter the comand ST CR . Only
TH1 s%uld be a live input.

/

~6Ite Technician
5.23.57 Reset the C-E RTT test box timer.

/

Te TeThiician
5.23.53 At the CPC/CEAC TTY, type in the comand GO to start the

program. Verify that the point !.D. dispisyed is On
and the value is +33.000.

/
Date TechnEfan

6.23.59 Reset all DN3R/LPD trip conditions on the Bistable
Control Panel of the PPS.

/
'~

Date TechnTcian
5.23.60 Toggle the " STEP" switch to " START." When the timer

stops incrementing, note the value and enter in the
"0ATA COLLECTION TA3LE."

/
Date Technician

5.23.51 Return the STEPPED FUNCTIONS STEP toggle switch to the
RESET oosition.

r

/
Date Technician

NOTE: Leave the test setup unchanged except as follows:

,. - j .: _s -
-
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S.0 PROCEDURE

6.23.52 Reconnect all the leais in the Spec. 200 cabinets that
were removed for the above test. '

/

__Date Tecnnician
6.23.63 On the C-E test box, verify that the " FUNCTION SELECT"

svitch is set to RESISTANCE.

7 te TeTEician-
-

6.23.54 On the C-E test box, plug the meter into the " VOLTAGE,
llIGH CURRENT, FRE')UEN0Y, RESISTA:CE" jacks in the
" FUNCTION SIGNAL OUTPUT" section.

/
Date Technician

5.23.65 Using the potentiometers under " RESISTANCE" in the
" STEPPE 0 FUNCT101S" section, adjust the initial
resistance in the C-E test box so that the resistance
value is 440 ohms as read on the DVM e:5en the STEP
switch is in the RESET position. Note the value.

/ Yolts /
Value Units Date Technicial

6.23.55 Adjust the final rasistance in the C-E test box so that
the value is 452 ohms as read on the DVM when the START
switch is act'Jated. Note the value.

/ Vol ts /
Value ' Unit's Date Technicial

- ~ ~

| S.23.67 Disconnect the meter an1 return the STEPPED FUCTIO!15
STEP toggle switch to the RESET position.

/
~

Date TechnTeian

6.23.68 At the Foxboro Spec. 200 cabinet L-129, remove the leads
that go to tna temperatJre transmitter from teminals 13
and 12 on teminal strip TB-1.

/

Date Technician

,., ; .
- - -
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6.0 PROCEDURE

5.23.68
e*

N3TE: These are the leads on the other side of the
terminal strip that were removed for the LCSR
test. A check should be made to ascertain
whether the correct two leads to the temperature
transmitter are being used. If leids other than
those spe:ified are used, note the appropriate
numbers here.

5.?3.69 Connect the resista1:e test le.3ds from the C-E RTT test
box to the leads removed in the step above.

/

,
Date Technician

6.23.70 Place three optical pickups over the three LED's in
column 3 and three optical pickuos over the three LED's
in column 4 (Hi Local Power and Lod DN3R respectively)
on the Bistsble Control Panel.

/

7te" Technic 1 T
6.23.71 Verify that the switches next to the six step lamp jacks

are ON.

Date Technician
-

6.23.72 Ensure that the STOP TIMER MODE switch is in the
increasing or los to high move.

/
Tte Techniciaa

~

,

lNOTE: The following section of the test measures the
3

response time from the externally prodJced signal '

in the Spec. 200 cabinets through the tripping of
the bistable relays by a signal produced in the
CPC calculators.

l

,- - ..
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5.0 PROCEDURE

6.23.72
i .

CAUTI3N THIS TEST, IF N1T PROPERLY COND'JCTED, 'iAY
CAUSE A TRIP OF THE RPS REACTOR TRIP

=======

S'.l! TCH3E AR. FOR THIS TEST, WITH THE CEA 'i-G
SETS NOT RUNNING, THE ONLY PORTION OF THE PPS

THAT NEED 3E ENERGIZED IS THAT PART 3EIN3
TESTED.

5.?3.73 Reset the CPC calculator trip by pus'lin] the white
(SPARE) pushbutton on the Operator's Module and entering
al R (for Restart) w5en promoted by the TTY.

/
Tate Te~cTnician

6.23.74 At the CPC/CEAC TTY, enter the command LI TH2,618, IN,
B9T4 CR to make the parameter T42 (Loop 2 Hot Leg
Temperature) a live input.

/

Date Technician

5.23.75 At the CPC/CEAC TTY, enter the connand NOP TH1 to revert
the live input to a constant input.

/
~-Date Technician

6.23.76 At the CPC/CEAC TTY, enter the command ST CR . Only
TH? should be a live inout.

/-

Date TechnicTan

6.23.77 Reset the C-E RTT test box timer to zero.

/
7 ate 7EchnicTan~

6.23.78 At the CPC/CEAC TTY, enter the comT.and GO to start the
program. Verify that the point I.D. displayed is 043
and the value is +33.00.

/
Date Technician

. . . ~ ~, - - -
-
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6.0 PROCEDURE

6.23.79 Reset all DN31/LPD trip conditions bn t5e Sistable
Control Panel of the PPS. '

/
Date Technician

6.?3.80 Toggle the " STEP" switch to " START." When the timer
stops incrementing, note the value and enter in the
" DATA COLLECTION TABLE."

.

/

Date Technician

6.23.91 Return the STEPPED FUNCTIONS STEP toggle switch to the
RESET position.

/
~

Date TechnTcian

N3TE: Leave the test setup unchanged except as follows:

'
6.23.32 Reconnect all the lesis in the Spec. 200 ca5f nets t5st

were removed for the above test.

/

Date Technician

6.23.33 Pressurizer Pressure - CPC I/O RTT

5.23.93.1 On t5e C-E RTT box, rotate the function select switch
to the HIGH CURRENT position. Output from ?,he box
will n34 5e at the "V9tTAGE, HIGN CURRENT, FREQUENCY,
RESISTANCE" banana jacks in the FUNCTION SIGNAL
OUTPUTS section.

|

! /
| Date Technician

.2 Short circuit the output at the jacks.

! |

Date Technicia n

i
|

|,.
_

;-- 7 7 - - - - - -
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6.0 PROCEDURE ,

6.23.83.3 Connect the ma meter (DC range) to the HIGH CURRENT
jacks in the CALIBRATION section and move the
cilibration switch to C (calibrate). The meter shTJ1d
indicate current.

/

Date iechnician

.4 Move the momentary contact STEP switch in the STEPDED
FUN;TIONS section to RESET s,d release. The RESET

light should turn ON..

~

Date Technician

.5 Set the initial high current value to a current of
15 mil 11 amperes. Note tne value.

/ Volts /

TaTie Uni ts 7tT' Technicial

.6 Move the momen' mary contact STEP s sitc5 to START and
relea se. The START light should illuminate and the
timer should start incrementing. Stop the timer.

/
Date Tecnnician

.7 Set the final high current value to a current of
12 mil 11 amperes. Note the value.

/ Volts /
~ -

7alue 7 nits Date Technicial

.8 Ho/e the momentary contact STEP toggle svitch to RESET
and release.

.9 Repeat above steos as necessiry, then disconnect the
meter and turn the HIGH CURRENT switch to N (normal).

/

Date Technician

yL j ;-: -. . . . ., . .
, _

._ _ -_. _ -- ._ .__ .__ _, _
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6.0 PR_0CEDURE,

6.23.33.10 At the Foxboro Spec. 200 cabinet L-130, remove the lesis
that go to the pressurizer pressure I/E converter
(P Y-0101 -33) input ter.ninals nest 3, slot 3A (+ and -).

-Date Technician
~

.11 Connect the high current test output jacks to the I/E
terminals (+ and -).

/.

Date Technician
~

.12 Place three optical pickups from the first three STOP
LA'1PS jscks on the C-E RTT box over the three LE0's in
column 4 (Iow DNBR) on the bistable control panel.

/

Dste Technician

NOTE: The following section of the test measures the
response time from an externally produce 1 signal
in the Spec. 200 cabinets through the tripping of
the bistsble relays by a signs 1 produced in the
CPC calculators.

CAUTION THIS TEST, IF NOT PRODE'tLY CONDUCTED, HY
CAUSE A TRIP AT THE RPS REACTOR TRID=======

SWITCH 1 EAR. FOR THIS TEST, WITH THE OEA !1-3
SETS NOT RUNNING, THE ONLY PORTION OF THE PPS

THAT NEED BE ENERSIZED IS THAT DART BEIN3
TESTED.

, . . _y-.. . - . -- -

;c _

-

. ,
_ ,

--
.

_
- -

- , . ., . ..- _ .

-
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5.0 PRO EDJRE

5.23.83.13 Arrange the test equipment 50 that a signal Will not he
produced until the three LED's are illuminated. Turn
the saitches to 0FF at the unused STOP LA'iPS terminal
jacks L4, L5, and LS.

/

Date Technician

.14 Reset the CPC calculator trip by puhing the white
(SDARE) push 5utton on th? Operstor's 'iodule and enteeing
an R (for Restart) when prompted by the TTY.,

/
~

Date Technician

.15 At the CPC/CEAC TTY, enter the command LI PR,2100, DE,
D431 CR to m3ke the parameter PR (pressurizer
pressure) a live input.

/

Date Technician

.15 At the CPC/CEAC TTY, enter the comT.and N0? TH2 to revert
the live input to a constant inp1t.

>

Date Technician

al7 At the CPC/CEAC TTY, enter the command ST CR . Only
the parameter PR should be a live input.

/

__Date Technician

.19 Reset the C-E RTT box timer to zero.

/
~

Date TechnicTan

.19 At the CPC/CEAC TTV, enter the connand GO to start the
test. Verify that the POI 1T I.D. displsyed is 043 aqi
the value is +33.000.

/

Date - Technician--
-

- - - - - ,o _-g -;
,

,

-

;r :: v',
.:n. , .~ , _ -

_ _ _ _ _ - _
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S.0 PROCEDURE I

5.?3.83.23 Reset all lov D13R , trip conditions on the Bist61e
.Control Panel at the PPS. j ' '

f

y \

j Date Technician '

T
.21 Toggle thd " STEP" switch to " START." When the ther

,

stops increnee. ting, note the valu3 and enter in'ene ' i
)" DATA COLLECTION TABLE."

/
Date Technician

.22 Nove the momentary contact STEP switch to RESET aad
release. The RESET light should turn 39.

/

Date Technician

6.23.84 Ex-Core Power - CPC I/O RTT
i

.1 Verify that t5e "CDC TEST" indicator lamp on thei
Operator's Module is illuminated.

,

a

/
Date Technician i

'

.2 On the C-E RTT box, rotate the' function select switch
to the LOW C'JRRENT position. OJtp1t froi the DoX Will
now be at the " LOW CURRENT" BC jacks in the FUNCTION
SIGNAL OUTPUTS section.

/
'

Date Tiihlfifari e s,

,.

.3 Short circuit the output at jack number 1.

/

.f Date Technician
,

.4 Connect the mA _ meter (DC range) to LOW CURRENT banana
jsck nJmber 1 in the CALIBRATION section.

a
*

/
-_Date Technician

s

*

? \ .,

,

\ '

\

ct * < " * ' ' * '~ '
.
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5.0 PROCEDUR[,

6.24.91.5 Turn the switch at jack number 1 to "C" (calibrate).
The meter should indicate current, t

/

Date Technician

.6 Move the momentary contact STEP switch in the STEPPED
FU10TIO!iS section to RESET and release. The RESET
light should turn ON.

/,

Date Technician

.7 Set the initial current value to 0.65 mil 11 amperes by
adjusting the V3LTA1E CURREVT, FREQUENCY "INITI AL"
potentiometer until the mA meter reads the desired
value, f!0te the value.

/ Volts /

75Tue liiTs- Date Technicial
~~~

.3 *iove the momentary contact STEP switch to START and
release. The START light should illuminate and the
timer s4'uld start incrementing. Stop toe timer.

/

~3aTi Tec hnTiian

.9 Set the final current value to 0.91 mil 11 amperes by
adjusting the V3LTAGE, CURRENT, FRE70Ei10Y " FINAL"
potentiometer until the mA meter reads the desired
value. Note the value.

/ Volts /
Value Units Date Technicial

i

.10 ;1 ave the momentary contact STEP toggle switch to RESET
and release.

I /

Date Technician
;

i

6 "
_ _ _, _. ---
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6.0 PROCEDURE

5.23.81.11 Repeat the above steps as necessary for jack num5er 1,
then return the LOW CURRENT switch *for the position to
N (normal).

I
Date TechnTiian

.12 Remove the short circuit plugs from jack number 1 andinsert in jack number 2.

/
~Date TeT6EicTan

.13 Repeat all steps from S.23.4.4 through 6.23.4.11
inclusive for jack number 2.

The initial value is _ amperes.

The final value is amperes.

/

Date Technici an

.14 Remove the short circuit plugs from jack number 2 and
insert in jack num5er 3.

i /
Date Tecnnician

.15 Repeat all steps from 6.23.4.4 through 6.21.4.11
inclusive for jack nnber 3.

The initial value is _ amperes.

The finsi value is amoeres.

/
~6fte Te'cfinTcTan

N3TE: The following section of the test measures the
response time from three externilly produced
current signals in the C-E test box through
connections in the rear of the nuclear
instrumentation safety drawer, through the CPC to
the PPS bistable trip units. It is recommended
that this test be performed immediately after the
RPS High linetr Power response time test to
reduce set up time.

1

| . . ., . . . -~ ---
- w- ~: -~-

_

,
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6.0 PROCEDURE

6.23.94.15

CAUTIO1 THIS TEST, IF NOT PROPERLY C0'OUCTEd. MAY
CAUSE A TRIP OF THE RPS REACTOR TRIP

=======

SWITC1 GEAR. FOR THIS TEST, WITH THE CEA '4-3
SETS NOT RUNNING, THE ONLY PORTION OF THE PPS

TilAT NEED BE ENERSIZED IS THAT PART SEIN3
TESTS.

.15 Place the optical pickups from the six STOP LW4PS jacks
on the C-E RTT box over the three LED's in column 3 and
the three LED's in column 4 (Hi Local Power ini Lo# 043R
rcc.pectively) on the bistable control panel.

/
. Date Technician

.l7 Arrange the test equipment so that a signal will not be
prodJCed until all six LED's are illuminated. All
switches at the jacks should be turned to ON.

/
Date Tec hnici an

.19 Reset the CPC calculator trip by pushing the white
(SPARE) pus %;tton on the Operator's 'io1 ale and entering
on R (for Restart) when prompted by the TTY.

/
Date Technician

.19 At the CPC/CEAC TTY enter the comand LI Dl.124,1N,
BOTH CR to m Re the caraneter 01 (Upper Excore Neutron

j Flux Detector) a live input.

/

Date Technician

.20 At the CPC/CEAC TTY enter the comand LI D2,124,IN,
BOT 4 CR to m ne the parameter 02 (Middle Excore
Neutron Flux Detector) a live inp?t.

/
Date Technician

.. . _ _ . . . . .._ .; ., . . ., .. .,

,
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6.0 PROCEDURE

5.23.84.21 At the CPC/CEAC TTY enter the command LI D3,124,IN,
BOTH CR to make the parameter D3 (Lower Excore Neutron
Flux Detector) a live input.

/-

Date Technician

NOTE: In the above three steps, all three simulated
detector signals are ma1e live. If it is
required that only one signal at a time be made
live, the test will have to be run three times.
In addition the Hi Local Power and Low DN3R trip
functions could be run as seo3 rate tests by
turning only three STOP LAMPS switches on at one
time. ~

.22 Enter the command N00 PR at the CPC/CEAC TTY to revert
the live input to a constant input.

/
Date Technician

.23 At the CPC/CEAC TTY, enter the command ST CR . The TTY
should list out the three parameters with the data
entered for each. Only these three parameters should be
live.

/

Date Technician

.24 Perform all steps of Appendix E Power Range Safety
Cnannel Setup for Testing.

|
Date Technician

.---

.25 r.eset the C-E RTT box timer to zero.

/

Date Technician

-
- ~-., _ .s _' :

* *
_ , _ J *L '. L - -
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5.0 PROCEDURE

6.?3.94.26 At the CPC/CEA0 TTY, enter the conrnand G3 to start the
test. Verify that the point I.D. displayed is -043 and
the value is +33.000.

/
Date Technician

.27 Reset all Low DN3R and Hi LPD trip conditions on the
Bistable Control Panel of the DDS.

/

DaTe - Technician

.29 Toggle the " STEP" switch to " START." When the timer
stoos in:rementing, note the valu& aqi enter 17 the
" DATA COLLECTION TABLE."

/

Date Echnician

.29 '4cve the momentary contact STEP switch to RESET and
release. The RESET light should turn TJ.

/

Tte Technician

.30 Placd the "A POWER" switch in the safety channel drawer
in tne OFF position.

/-

Date Technician

.31 Yerify that the " POWER ON" lamp DS-1 is extinguished.

I
_

Date Eciinician

.32 Disconnect the test cable from jack J-10 and reconnect,

) the system ca51e.
1

/

Date Technician
_ _ _ _

.. n_ n. . . . . , . . . . - - . . . --. -. . . .. -
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6.0 PROCEDURE

Disconnect the test cable from jack J-B and reconnect6.23.84.33
the system cable.

I
Date lechnician

.34 Disconnect the test cable from jack J-9 and reconnect
the system ca5le.

/
Date Technician

.35 Discannect the high voltage cable from jack J-4 and
reconnect to j ack J-3.

/

TechnicTanDate

.35 Disconnect the ground wires from the chassis at the J-8,
J-9 and J-10 plugs.

/

~ Tate TechnicTan
~

.37 Return all caps and other equipment to the condition in~ -
which found before the start of the test.

/

7 ate Technician

.33 Place the "AC POWER" switch in the safety channel draver
1

to tha ON position.
/

Date Technician

Reactor Coolant Pump Speed - CPC I/O RTT6.23.85
On the C-E RTT box, rotate the function select switch,

.1 Output from the C-E RTTto the FREQUENCY position.
box is nas available at the F1 and F2 jacks in the
CALIBRATION section and at the " VOLTAGE, HIGH CURRENT,
FREQUENCY, RESISTANCE" banana jacks in the FUNCTION
SIGNAL OUTPUTS section. *

.

/

7te TechnTcian

|

| ,, ., ,,
' ~ - - - . . . . - , , , . ,,.
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5.0 PROCEDURE

5.23.85.1
1

NOTE: It is reconnended that reference be made to the
*

Operation and Maintenance Instructions for
Response Time Test Eq'Jipment for a description of
the arrangement for frequency outputs. Note that
th? oJtput from the 539a9a jack on the FUNCTION
SIGNAL OUTPUTS section is tied directly to the F1
test jack when the FUETION SELECT saitch is in
the FREQUENCY position.

NOTE: Steps 5.23.5.2, 5.23.5.3, S.23.5.4 and 5.23.5.10
need not be performed if the equipment has been
recently calibrated. If skipping the steps sign
below.

Dste Calibrated SignatJre

.2 Place a 30K (or open circuit) local impedance across
the " VOLTA 1E, HIGH CURRENT, FRE')UEtY, RESIST 4tE"
banana jacks in the FUN'; TION SIGNAL SUTDUTS section.

l
~_

Date Technician

.3 Connect an oscilloscope across the F2 test jacks and
measure the pulse wi1th. The pulse widt5 shall 5e
between 200 seconds and 550 seconds, but the width is
not significant to the test.

/
,

! Date ~Te~c hnici an

.4 Check the pulse amplitude. It must be betseen 9 and
10 volts sith the 30K local inatisqce connected. If
it is not, refer to the technical manual for the 0-E
RTT box and correct.

| /

Date Technician

.5 Move the momentary contact STEP switch in the STEPPED
FUETIONS section to RESET and release. The RESET
light should turn DN.

/
Date Technician

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

- -
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6.0 PROCEDURE,

6.23.35.6 Using the FREQUENCY meter on the front panel, adjust
the initial frequency by using thb INITIAL -
potentiometer in the VOLTAGE, CURRENT, FREQUI'CY
section to a value of 859 Hz. Note the value.

/ Volts /
Value Units Date Technicial

~

.7 Move the STEP switch to START position and relesse.
The START light should illuminate and the timer should
start incrementing. Stop the timer.

/

Tte Technician

.8 Using the FREQUE'CY meter on the front panel, adjust
the final fre19ency by using the FINAL potentiometer
in t5e VOLTAGE, CURRENT, FREQUENCY section to a value
of 78? Hz. Note the value.

/ Volts /

TaWe dnits "Da tT~~7elinTc'i al
'

.9 Verify tnat the TIMER M3DE STOP switc5 is in the
increasing or low to high move.

/

Date Technician

.10 Disconnect the du rny load and the oscilloscope.

/

Date Technician

.11 Insert the test cable plug for the " frequency test" in
the "V3LTAGE, HIGN CURRENT, FREQUENCY, RESISTA'CE"
banana jack in the FUNCTION SIGNAL OUTPUTS section on
the RTT.

N3TE: The stepped input signal vill be connecte1 inside
the Reliance-Custom Controls Auxiliary Protective
C1 binet L-91. The connection will 5e made to a
terminal strip on the probe side of the pulse
shaper. Since the pulse shaper will be utilized
for this test, it will be necessary to maintain
the +15 volt po.ver supoly to each culse shaper
unit.

; f' "
~

, , _ ~_ _ _

,
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6.0 PROCEDURE

6.23.95.12 In the Auxiliary orotective Cabinet (L-91) on terminal
strip OT x 4, check the voltage between terminal 37 and
groani using any ports 51e voltmeter. The voltage should
be +15 volts DC Record the voltage Vdc.

/
~

Date Technician

.13 In the cabinet L-91, remove transmitter cables on
terminals 33 and 39 from terminsi strip OT x 4. Connect
the C-E RTT box cable signal lead to terminil 39 and the
ot5er cable to termins1 33.

/
Date Technician

.14 Place three optical pickups from the first three STOP
LA:iPS jscks on the 0-E RTT 50x over the three LED's in
column 4 (Low DN3R) on the bistable control panel. Turn
STOP L A:4PS switches for L1, L2, and L3 ON sn1 L4, L5,
and LS OFF. Leave this setup unchanged for the pumo
speed tests.

/

Date Technician

CAUTION THIS TEST, IF NOT PROPERLY CONDUCTED, MAY
OAUSE A TRIP OF THE RPS REACTOR TRIP=======

SWITCHGE AR. FOR THIS PREOPERATIONAL TEST,
WITH THE CEA M-G SETS NOT RU111NG, THE ONLY
SECTION OF THE PPS THAT NEED BE ENERGI7_ED IS
THAT PART BEING TESTED.

.15 Reset the CP: calculator trip by pushing the white
(SPARE) pushbutton on the Operator's Module and entering
an R (for Restart) w5en prompted by the TTY.

/
; Date Technician

!

|

.

( .. .. .

. . - , .- ,
-

;... _. _ ,. ....____.
. ,
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5.0 PROCEDURE,

5.23.B5.16 At the CPC/CEAC TTY, enter the commands N3P Dl, N3P D2
and NDP D3 to return these parameters to constant input.

/

Date Technician
;

.17 At the CPC/CEAC TTY, enter the connand LI Wl, 2699,IN,
D'433 CR to mi'<e the otraieter '41 Reactor Coolant
Pump 1 Speed (in counts per second) a live input. See
Response Time Test Softvire User's 'iaquil for
explanation.

/
Date Technici an

.18 At the CPC/CEAC TTY enter the connand ST CR . The only
input that should be live is pa-ameter W1.

/

6 ate Technici an
-

.19 Reset the FREQUENCY meter to zero.

I

- Date Technician

.20 Reset the C-E RTT box timer to zero. At the CPC/CEAC,

i TTY, enter t'le con 13nd G3 to start the test. Verify
that the point I.D. displayed is 043 and the value is
+33.000.

/

Date Technici an

.21 Reset all Los DN3R trip conditions on the Bistable

Control Panel of the PPS.

/
Date Techniciaq

.22 Move the STEP toggle switch on the C-E RTT box to START,
then release.

/
-

Date Technician

!
t

, * * ^

6,*J g
* -' 'S
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,
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6.0 PROCEDURE

6.23.35.23 When the timer stops incre.nenting, note the value and
enter in the " DATA COLLECTION TABLE." t

|
_-Date Technician

.24 Disconnect the test leads in cabinet L-91 and reconnectt5e narail systen leads.

/
- T te Technician

~~

.25 tiove the momentary contact STEPPED FUNCTIONS STEP switch
to RESET and release. The RESET light should be turned
DN.

|
--Date Technician

.26 In the Auxiliary Protective Cabinet (L-91) on terminal
strip OT x 4, eqeck the voltage 5etween terminal 41 and
ground using any portable voltmeter. The voltage should
he +15 volts DC. Record the voltage. Ydc.

/
7 ate Technician

~

.27 In tne cabinet L-91, remove the transmitter cables (but
leave the oalse shaper cables) from terminal strio
OT x 4. Connect the C-E RTT box cable signal lead to
terRinal 43 a91 the other cable to terminal 42.

Date' Technician
~~~

.28 Reset the CPC calculator trip by pushing the white
(SPARE) push 59tton on the Operator's fio1ule and entering
an R (for Restart) when prompted by the TTY.

I
~

Date TechnicTa~

.29 At the CPC/CEAC TTY enter the connand NDP W1 to return
that parameter to constant input.

/
Date Technician

f
. . .. ., . . . . - , , _r - -- ;-
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6.0 PROCEDURE _

5.23.85.3') At the CPC/CEAC TTY enter the command LI W?,2519, IN
DNBR CR to make the parameter live. '

/
Date Technician

.31 At the CPC/CEAC TTY, enter the connand ST CR . The
only input that should be live is parameter W2.

/

Date Technician

.3? Reset the FRE')3ENCY meter and the timer on the C-E RTT
box to zero.

/

Date Technician

.33 At the CPC/CEAC TTY, enter the commani GO to start the
program. Verify thit the point I.D. is 043 and the
value is +33.000.

|
- -

Date Technician

.34 Reset all Los D'43R trip conditions on the RPS.
|

/

Date Technician

.35 Toggle the " STEP" switch to " START." When the timer
stops iricrementing, nota the value and enter in the
" DATA COLLECTIO!1 TA3LE."

/
__ Date Technician

.36 Disconnect the test leads in cabinet L-91 and reconnect
the nor.nal system leads.

7ite Technician
=

;

; - .y . m -

,

-
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6.0 PROCEDURE

6.23.85.37 In the A1xiliary Protective Ca5inet (L-91) on terminal
strip OT x 4, check the voltage between terminal 45 and
ground using any porta 5le voltmeter. The voltage should
be +15 volts dc. Record the voltage. __ Vdc

/
~

Date Technician

.3B In the cabinet L-91, remove the transmitter cables (but
leave the oulse shaper cables) from terminal strip
OT x 4. Connect the C-E RTT box ca5le signal lead to
teriiinal 17 391 the other calle to terminal 45.

/

Date Technicia,

.39 Reset the CPC calculator trip by pushing the 4hite
(SDARE) pushbutton on the Operator's 'iodule and entering
an R (for Restart) when prompted by the TTY.

/

Date Technician

.40 At the CPC/CEAC TTY enter the command NOP W2 to return
that parameter to co1stant input.

I
~

Date Technician

.41 At the CPC/CEAC TTY enter the command LI W3,2599, IN,
D13R CR to mike the parameter live.

/

dite Tecunici an
'

.42 At the CPC/CEAC TTY, enter tne CO*4 MAND ST CR . The
only inp1t that shouli 5e live is pirameter W3.

|

/

Date Technician

.43 Reset the FREQUENCY meter and the timer on the C-E RTT
box to zero.

/

Date Technician

2

~- - ~ tr
- ~

. ..i.
'
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|
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6.0 PROCEDURE,

6.?3.85.44 At the CPC/CEAC TTY, enter the command 30 to start t1e
pro gra7. Verify that the point I.D. is 043 and the
value is +33.000.

/
- Date Technician

.45 Reset all Low DN3R trip conditions on the RPS.

/

Date Technician

.46 Toggle the " STEP" switch to " START." When the timer
stops incre.nenting, note the value and enter in the
" DATA COLLECTION TABLE."

/

Date Technician

.47 Disconnect the test leads in cabinet L-91 and reconnect
the nor. mil system lea 1,.

/
7 ate Technici an

~

.43 'tove the momentary conta:t STEPPED FUNCTIONS STEP switch
to RESET an1 release. The RESET light shou 115e tu*ned
O't.

/
Date Technician

.49 In the Auxiliary Protective Cabinet (L-91) on terminal
strip OT x 4, check the voltage between terminal 49 and
ground using any portable voltmeter. The voltage should
be +15 volts DC. Record the voltage. Vdc

/

Date Technician

.50 In the cabinet L-91, remove the transmitter cables (but
|1 eave the pulse s5sper cables) from terminal strip '

OT x 4. Connect the C-E RTT box cable signal lead to
tediinal 51 and the other cable to terminal 50. !

--Date Technician
1

l
|

|

1

. * V. e.',
*
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6.0 PROCEDURE

6.23.85.51 Reset the CPC calculator trip by pushing the white
(SPARE) push 5utton on the Operator's Module and entering
an R (for Restart) vhen prompted by the TTY.

/
Date Technician

.52 At the CPC/CEAC TTY enter the connand NOP W3 to return
that parameter to constant input.

/

TE~ Technici an
~

.53 At the CPC/CEAC TTY enter the connand LI W4,2599,IN
D131 CR to make the 33rameter live.

/

~0ste Tecnnician

.54 At the CPC/CEAC TTY, enter the command ST CR . The
only input that s53uld be live is otrameter W1.

/

Date Technician

.55 Reset the FREQUENCY meter and the timer on the C-E RTT
box to zero.

/

Date Technician

.55 At the CPC/CEAC TTY, enter the command GO to start the
peagram. Verify that the point I.D. is 943 an1 the
value is +33.000.

/

Date TecEnician
~

.57 Reset all Low DN3R trip conditions on the RPS.

/

Date ~~TE5dician ~

i.L. J...- . L * *:~ - . '
'* :: , ~ !>

~
'

* > -- ~

|
' '"

n _, . . .
.

.-



.

|
|
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5.0 PR OCE,DUR,E,

6.?3.35.53 Toggle t5e step s vitch to " START." *4 hen the timer stoos.

incrementing, note the value and enter in the " DATA
COLLECTION TABLE."

/

T ff Tic ~nnTci an
-

.59 Disconne:t the test leads in cabinet L-91 and reconnect
tne normal system leads.

J

Date ~ ~~TeThli c i an

.60 Do not break down test equipment if the next section is
to follow inmediately.

/

__Date Tefhnician

5.23.35 Target CEA Positions - CPC I/O RTT

N3TE: In this part of t5e test, the C-E 7es?onse Time Test
Equipment will produce a voltage step vhich will
sim;1 ate a change in a *,EA oosition. This c5inge
will 5e detected directly by the core prote: tion
calculator snich will in turn projate a trio signal.
For convenience and to perform the test
e<peditiously, it is reco,,enied t5it t f3 or more
persons be assigned stations for the test.

.1 ~13/e tie momentary contact STEP 3E9 F:J r,TI313 STEP s tit:5
to RESET and release. The RESET light should be turned
DN.

/

Date TedrInT:ian

.2 On the C-E RTT box, rotate the FUN" TION SELECT s.vitch to
the V3LTATE position. Output will nov 5e at the
" VOLTAGE, HIGH CURRENT, FREQUENCY, RESISTANCE" banana
jacks in the FUN; TION SIGNAL QUTPJTS section. The bli:k
terminal is reference.

/

Date Technician

- .. < -- - - - . .- n . . _ ,--.-
,,
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5.0 PROCEDURE

6.23.85.3 Cnonect the C-E RTT hox digital voltmeter (DVM) across
the output jacks.

/

Date Technician

.4 Set the initial voltage value to a voltage of 10.0 volts
5y adjusting the "V3LTA3E, CURRENT, FRE7JEtCY" INITI'st
potentiometer until the desired voltage is obtained.
Tnis value is equivilent to 150 inches withdrawn. Note
the value.

/ Volts /
V3Tue Units ~Date TiihlffiT1

.5 Place the START s vitch in the TIMER 'D3E section in the
lott to high position.

/

Date Technicfin

.5 Move the momentary contact STEP switch to START and
rel e a se. The START light sh1uld illuminate and tne
timer should star. incrementing. Stop the timer.

/
Date Tecnnician

.7 Set the final voltage value to a voltsge of 8.333 volts
by adjusting "V3LTA3E, CURRENT, FREQUENCY" FINAL
potentiometer until the desired voltage is obtained.
This vilue is equivalent to 103.0 inches withdrawn.
Note the value.

/ Volts /
Value Uni ts Date Techoffial

.8 Repeat the above steps as necessary to obtain the
voltages desired, then disconnect the meter and remove
the leads.

/

7 ite Technfcian

, . _ - . ..

t 2 .
9

--
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6.0 PROCEDURE

6.?3.85.9 *4ove the momentary contact STEP toggle switc5 to reset
and release, and place STOP switch in the TIMER M3DE
section in the lo.v to high position.

/

~6 ate ~ ~ Technician

NOTE: The simulated input signal will be connected to a
terminal strip in the Auxiliary Protective
Ca5inet (L-91). For this CEA position test, it
will not be necessary to disconnect the normally
attached wires.

NOTE: .In the following sections, it is assumed that the
most expeditious way to perform the test is to
leave the C-E RTT hox set up in front of one
calculator and move the input signal probes until
all CEA's in that channel and calculator are
tested. Actual field experience may deternine a
more expeditious method.

.10 Attach one end of the test probes to the " VOLTA 3E,
CURRENT, FREQUENCY, RESISTANCE" banana jacks in the
FU CTI0'J SIG1AL 0]TPUTS section of the C-E RTT box.

/

Tate ~ ~ Technician.,

.11 Use six optical pickups. Place the optical pickups ends

over the LED's in Channel A colrin 3 (Hi Local oower)
and colunm 4 (Low DN3R). Insert other ends in the six
STOP LA1PS banana jacks and turn ON all stop lamp
switches.

/ \

Date 7echnician

.12 Reset the CPC calculator by pushing the white (SPARE)
push 5utton on the Operator's Module and entering an
R (for Restart) when prompted by the TTY.

/
-

Date Technician

-- -

.. . - - - - -+
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6.0 PROCEDURE I
_

6.23.95.13 Connect a TTY to the channel C CPC calculator and enter
the connand ST CR . If there are any live inputs, made -

theli constant by entering the co. mad 40P x CR .

/

Date Te:hnician

.14 Inside Channel C of cabinet L-91, the Auxiliary
Protection cabinet, connect the signal lead to
terninal 3 and the reference lead to terninal 4 on
ter:ninal strip OTA1.

~

Date Techniciar.

.15 At the CPC/CEAC TTY type in the co-rnand LI SG01,120,DE,
33T4 CR to make parameter SG01, CEA subgroup 1
position a live input.

/
Date ~7cTnTcian

.16 At the CPC/CEAC TTY, enter the comand G0 to start the
program. Verify that the poirit I.D. is 043 and the
value i s +33.000.

/

Date Technician

.17 Reset the C-E RTT box digital timer to zero.

Date TechnTci an

.13 Reset the 104 DN3R and Hi LPD trips on the Bistable
Control Danel of the PPS.

/

~Date Technician

.19 Toggle the " STEP" switch to " START." When the timer
stops incrementing, note the value and enter in the
" DATA COLLECTION TABLE."

/

Tate Technician

!

- ~ -
. -- y _

_ , |
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_



.

SAN 0?t3FRE NU" LEAR GENERATING STATION INSTRlriENT AND TEST PROCEDURE S023-11-3.3
UllTS 283 atyISIOJ 3 P AGE 17,,

6.0 PR0",ED'JRE

6.23.35.20 Repeat steps 6.?3.6.12 through 6.?3.6.19 for the
following parameters" "

.

CH.ANNEL G_

OTB1

Param?ter
Si 111 ReferenceNu-her CEA 9

XX RJ_m.l!T_ X Y
_

SG91 3 3 . 4 Perf y ned

S302 5 7 8 #
-- g geg-

SG03 9 11 12 /
_ j g ,g

S304 14 15 16 /

Date Te:Mi:t a,

Sr135 15 19 20 /
__

SG95 21 23 24
Date Technici31

SG37 25 27 28 #

SGog 30 31 32 /
__ __

SGog 31 35 36 /
.

SG10 37 39 40 /

!
Date Te:hniciaC,

SG11 39 43 44 /
_ ___--

!
g_-

SG12 45 47 48 /

|

SG13 50 51 52 /
__

9

,
, .e 7, ~ ,'f.

- -' * ' ' - '- - " ' ' " ""~" "
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5.0 PROCEDURE

6.23.85.20
s

CHANNELJ (00ntinJed)

OTB1
Parameter

Number CEA Signal Reference
XX Nn5er X Y

SS14 51 55 55 /

Eiate Technicisn

SG15 57 59 60 /

Date Technician

SG15 51 63 54 /

_Date Technicia,

SG17 62 57 6B /

Date ~ Te:Tni ci19

SG18 70 71 72 /

_6ste ~fecinician
SGl9 71 75 76 /

~

Date ~ ~ TeTunicini

SS20 72 79 80 /
Date Technicisn

OTA?
Parameter

Number CEA Signal Re ference
XX Nam 5er X Y

SG21 80 3 4 /

Date Technician

SG22 83 7 8 /
__

|
Date Technician

SG23 84 11 12 /
_

Date Technician

|

|
t
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6.0 PROCEDURE

6.23.85.21 RTT Part 2 - Processor Timing Test
t

.1 Set the Calculator Select rotary switch on the
00ERATOR'S '13DULE to 1931 the CPC (CEAC)
calculator. The calculator not selected is memory
protected.

I

Date ~Tec6nIciTn

.2 Set up the AED 2500 Floppy Disk Drive as follows:

2.1 Turn DN the AED Floppy Disk Drive.

/

Date Technician

2.2 Set the drive select switches so that drive A is
Unit 0, drive B is Unit 1 and drive C is Unit 2.

I
~ --

Date Technician

2.3 Place the floppy disk containing the Part 2 RTT
sof tware into the AED 2500 Floopy Disk Drive.

I

Date Technici an

2.4 Set the INIT and WP switches UP.

I

Date Technician
-

_ _

?.5 Lift the IPL switch.

I

---- f' c hii c i a nDate e

2.3 Place the CPC Coldstart Loader paper tape into the TTY
paper tape reader and connect the TTY to the CPC
(CEAC) calculator.

/

Date ~~Technici a n !
1

., ^
- v: y - -
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6.0 PROCEDURE

6.23.95.21.4 Hit " FUN; TION" butto7, then hit " LOC ATION" button
on the Hexadecimal Display Panel.

t

- /
Data Technici an

.5 Set up the following memory locations via the
Interdata Haxadecimal Display Panel:

Location Co_ntents

30 0000
32 0000
34 0000
35 0050
50 D500
5? 00CF
54 4300
55 0090
78 0294

/

Date Techqician

.6 Read through these same locations to verify the
correct contents. ,

/

T te Techn1Tian

.7 Start the processor at location 30.

/

Date Technician

.8 Start the TTY paper tape reader by setting the
READER / PUNCH switch to the "t1ANUAL START" position.

/

Date Technician

.9 Respond to the TEST TRACK promot with 55.

|

__Date Technician

. . . . -
; ,. . . , _. . .t .. ..,

1n.
,
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_
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6.0 PROCED'JRE

5.23.36.21.10 Verify that the f1EMORY PROTECT key switch is OFF.

/

Date Technici an

.11 Remove the disk from the AED 2500 disk drive.

/

Date Technician

.12 After approximately 10 minutes a TEST REPORT will
be output to the TTY. Renove the TEST REDORT from
the TTY.

/
-

Date ~ Tech 31cian

.13 Verify that the actual times are within +5% of the
expected time shovn in Figures H-1 and H 2 in t5?T
column labeled MAX EX. of Appendix H.

/

Date Technician

.14 Attach the TEST REP 3RT printout to this procedure
as a record of the test.

/
~

Date Technician

VJS:19535/j s/mr
Continued from 195?5
ContinJed to 19545

!
l

r

I

,

_[f+ _ _ _ _ _ - . $ - -. - - - - - - - -- - - - ~ - - -
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5.0 PR30EDURE

6.23.95.22 CEA Positions - CEAC to CPO RTT

NOTE: The setup for this test is similar to that for
the orevious test except that two CP0/CEA0 TTY's
are required. Operation commonds must be entered ,

in both the CPC and CEAC TTY's. It would be
desirable to have three persons available for the
performance of this test.

.22.1 Move the mome.1tary contact STEPPED FUNCTIONS STEP
switch to RESET and release. The RESET light
should be turned DN.

N3TE: It is assumed that the calibration of the
voltage signsi that was performed on the
0-E RTT box for the previous test will
be satisfactory for this test. If not,
repeat steps 6.23.5.2 through 5.23.5.11.

.22.2 On the Bay C Operator's Module, select the CPC
c alcul ator.

.22.3 To set up the TTY's, connect one TTY to the chin,el
C, CPC calculator and enter the command ST CR .
If there are any live inputs, make them constint 5y
entering the command NDP X CR .

.??.4 On the Bay C Goerator's Moiul?, select the CEAC
calculator. The CPC memory in channel is now
protected.

.?2.5 Connect another TTY to the c5sniel O CEA
calculator and enter the command ST CR . If there
are any live inputs make them constant 5y entering
the command NOP X CR . CEAC 1 in Bay B will be
used for channel B tests.

.? ?.5 To set up the C-E RTT box, inside channel C of
cabinet L-91, the Auxiliary Protection Cabinet,
connect the signal lead to terminal No.15 (and
subsequently as indicsted on the following tecles)
an1 the referance lead to terninal No.15 (and
subsequently as indicated on the following tables).

_ ,. ., . .. , -

#

,
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6.0 PROCEDURE

5.?3. H.22.7 Conne:t the other end of t5e pro 5e leads to the C-E
RTT 50x " VOLTAGE, HIGH CURRENT, FRE7JENCY,
RESISTA'CE" banins jacks in the FUNCTI3N SIGNAL
OUTPUTS section.

.

N3TE: The output from the terminals is connected
to the core protection calculators in
channel C, and to an isolation amplifier fo*
transmission to CEA calculator No. 2 in
Bay C. This test utilites the sign 31 thit
is directed to the CEAC.

.2?.B Use six optical pickuos. P13ce the opti 31 pickuo
ends over the LED's in Channel C, column three (Hi
Lactl Poder) ani column four (Lov DN3R). Insert
other ends in the six STOP LA'iPS banana jacks and
t1en ON 311 stop lamps switches.

.22.9 To initialize the signals, at the CEAC TTY, type in
t5e command LI CEAXX,1?0,DE CR to m We the
parameter CEAXX a live input. At the CEAC TTY,
enter the co raind G0 to sttet the progran then
refer to the following tables for the values that
should be s'i)stituted for XX.

.22.10 On the Bay C, Operator's Module, select the CPC
c alcul ator.

.22.11 At the CPC TTY, type in the command LI PF2 BOTH
CR to make the parameter Denilty Fa: tor 2 from
CEAC N3. 2 a live input. PF2 will be used when
checking channel C at the CPC TTY, type in the
command "G3".

.2?.1? Reset the CEAC calculator trip by pushing the White
(SPARE) push 5atton on the Operator's Module and
entering an R (for Restart) when promoted by the
TTY.

.22.13 Reset the CPC calculator trip by pushing the whete
(SPARE) pus 55utton on the Operators Module and
entering an R (for Restart) v5en prompted by the
TTY.

!

; * *

~ ~ ~ . y ' '< '~ '. **
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6.0 PRO:E9URE
,

6.23.85.22.14 With the appropriate selector switch selecting the
CEAC, type GO on the CEAC TTY. Verify that the
point I.D. displayed on the Operator's Module is
043 and the value is +33.000.

i
.22.15 With tne appropriate selector switch selecting the

CPC, type G0 on the CPC TTY. Verify that the point
I.D. displayed on the Operator's Module is 043 2nd
the value is +33.000.

.22.15 Reset the Lov DN3R and Hi LPD trips on the 9istn51e
Control Panel of the PPS.

. 2 ?.17 Reset the C-E RTT box digital timer to zero.

.22.18 Move the STEP toggle switch on the C-E RTT box to
ST ART, then release.

.22.19 When the timer stops incrementing, note the value.

value

.22.20 Select the CEAC calculator and using the CEAC TTi,
enter ST CR . Make all existing live inputs
constant by entering the command NOP CEAXX, where
CEAXX is the live parameter.

.?2.21 Reoeat steps 5.23.7.0 and 5.23.7.1? through
6.23.7.20 for all the parameters on the following
list for channel C.

--
.. --

. , -
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r

CEA #1
CPC OHANNEL C

PARAMETER
-

NT43ER SIGNAL SIGNAL PERFORMED

XX X Y INITI,AL/DATE

CE A 01 GTC?- 15 15 / '

CEA 02 OT01 - 3 4 /

CEA 03 OTD1- 3 4 /

CEA 04 OTC2- 7 8 ,/
_

CEA 05 OT01 - 19 20 /

CEA 05 OTC2- 7 8 /
__,

CEA 17 OT01 - 23 ?% /
,

CEA 08 OTC2- 11 12 /
__

CEA 09 OT01 - ?7 ?3 /

CEA 10 OTC2- 11 12 /
__

OE% 11 GTD1 - 31 3? /

CEA 12 OTD2- 15 16 /

CEA 13 OTC2- 19 20 /

CEA 14 OTC1- 35 36 /
_ _ _ ,

CEA 15 OT".1- 39 40 /

OEA 15 OTC2- 15 16 /
_

CEA 17 OTC2- 19 20 /

OEA 18 OTB1 - 43 44 /

CEA 19 OTD1- 47 49 /

CEA 20 OTC2- 23 24 /
__

CEA 21 OTC1- 51 5? /
_

CEA 22 OTC2- 23 24 /
_ , , _

i

'' ~'

, , . * . - ' * ~ - -
.4
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CEAC fl
CPC CHANNEL C

,

PARAMETER
-

NU'13ER SIGNAL SIGNAL PERFOR'tED
XX

__X___ Y INITIAL /DATE

CEA 23 OT32- 55 56 /

CEA 24 OTAl- 27 28 /

CEA 25 0T32- 53 50 /

CEA 25 OT 1- 27 28
_/__

CEA 27 OT32- 63 64 /

CEA 28 OTAl- 31 32 /

CEA 29 OTAl- 35 35 /
,, ,

CEA 30 OT32- 57 63 /

CE L 31 OTA?- 71 72 /
i

CEA 32 OT31 - 31 32 /
-

CEA 33 OT 1- 35 35 /

CEA 34 OTB?- 75 76 /

CEA 35 OTB2- 79 99 /
__

CEA 36 OTAl- 39 40 /
__

CEA 37 OT33- 3 4 /

CEA 38 OTS3- 7 9 /
__

,

CEA 33 OT31- 33 40 /
2

CEA 40 OTal 43 44 /
__

CEA 41 OTB3 11 1? /

CEA 42 OTB3- 15 16 /
__

.. . .
. - -,

,, , ., - .~ -

;- -7 .q 7.
- : .

,
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CEAC #1
CPC CHANNEL C

PARAMETER -

Nif13ER SI14%L SI GNAL PERF0 TIED
XX X Y INITIAL /DATE

CEA 43 OTAl- 43 44 /

CEA 44 OTAl- 47 48 /

CEA 45 OT33- 19 ?0 /,

CEA 45 OTB1 - 47 48 /

CEA 47 OT33- 23 ?1 y /

CEA 49 OTAl- 51 52 /
_

CF A 49 OT Al - 55 55 /

CEA 50 OTB3- 27 28 /

CE A 51 GT33- 31 3? /

CEA 52 OT31- 51 52 /

CEA 53 OT31- 55 53 /
,

CEA 54 OT33- 35 36 /
__ __

CEA 55 OT33- 39 40 /

CEA 56 OTAl- 59 50 /

CEA 57 OT33- 43 44 /

CEA 59 OT31 - 59 50 /

CEA 59 OTB3- 47 43 /
1

'

CEA 60 OTAl- 53 64 /

CEA 61 GTB3- 43 44 /

CEA 62 OTB3- 59 60 /
_

CEA 63 OTB1- 47 49 /
'

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

,
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r

CEAC #1
CPC CHANNEL C

PA % METER
N'143ER SIGNAL SIGNAL PERFORMED.

XX _X Y INITIAL /DATE

CEA 54 OT31- 63 54 /
,

CEA 55 OTB3- 63 54 /

CEA 55 OT33- 43 44 /

CEA 67 OTAl- 59 50 / __
CEA 33 OT Al - 47 49 /

,

CEA 69 OTAl- 63 64 /
_

CEA 73 OT33- 43 44 /
,

CEA 71 OTB3- 59 60 /
_ _

CEA 72 OT33- 47 43 /

CEA 73 OT31- 71 72 /
_

CEA 74 OT31- 75 75 /

CEA 75 OT31 - 79 B0 /
_

CEA 75 OT33- 79 R1 /
,

CEA 77 OTB5- 53 54
_

/

CEA 78 OT35- 57 59 /

OEA 79 OTAl- 79 80 /
_,

CEA 30 OTA2- 2 3
_ ,

/

s

CE A 81 OTA2- 5 7
___

/>

CEA 82 OTB5- 51 52 /
_

CEA 83 OTB S- 55 66 /
_

CEA B4 OTB2- 3 4 /

Ti , .. '[ - - %. . * - :t--~~' ,j
_

*~
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!

CEAC #1
CPC CHANNEL C

PARAMETER
*

.

NU'13ER SI59AL SIGNAL PERFOR'1ED
XX X Y INITIAL /DATE

CEA 95 OT32- 7 7 /

CEA 85 OTB5- 59 70 /

CEA 97 OT35- 73 74 /

CEA 89 OTA2- 10 11 /
_

CEA 89 OTB5- 77 79 /

CEA 90 OT32- 11 12 /

CE A 91 GT35- 91 B? /

5.0 PROCED'JRE

6.24 High Pressgriter Pressure to RTS9 Response Time

NOTE: The follo4ing section nessures t5e response time from
the simulation of a trip signal into the Foxboro Cabinet
(using the PPS Response Time Test panel L151) to the
time when the rotary relays trip. The C-E test box will
be used as the response time measuring device.

6.24.1 Ensure the temporary LED's are installed acrcss the
rotary relay contacts per steps 6.19.1 through 6.19.3. 4

/
- ~

Date Technician

6.24.2 Remove the PPS input simulator box leads from terminals
42 and 43 on TB-1 of L129, if not alrea1y removed.

I

Date Technician

6.24.3 Connect the " Bistable Test" leads of L151 to terminals
42 and 43 on T3-1 of L12), if not 11 ready connected.

/

Date Technician

-- - - 5, .

. c, _
.- -.,
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5.0 PROCEDURE

6.24.4 On the bistable control panel being tested, rotate the
bistable selector switch to position number 5.

__ /
Date Technician

6.24.5 Rotate the meter input selector switch to the " TRIP SP"
posi tion.

/

Date Technician
5.24.6 Record the value indicated on the bistable control panel

digital indicator.

Volts /~~

iafue/ Units iate ~7echni ci aT-~[

6.24.7 Rotate the meter input selector svitch to the "INP' T"J
position.

/
--

Date Technician
5.24.3 In the " Bistable Test" section of L151 place the toggle

switch in the "0 PEN" position. The LED shouldextinguish.

/
Date Technician

6.24.9 Adjust the "HIGH COARSE" and the "HIGH FINE"
potectioneters in the "Bista51e Test" section of 1.151
until the digital indicator at the bistable control
panel reads 4.03 Vdc +.1 Vdc.

/
Date Technician

5.24.10 In the " Bistable Test" section of L151, place the toggle
switch in the "0 LOSE" position. The LED s50uld energize.

/
7a~tT- Technician

6.24.11 Adjust the " LOW COARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of 2L151 until the digital
indicator on the bistable control panel reads
approximately .1 Vdc on the tripped side of the value
recorded in step 6.24.6.

/

Date Technician

i

, - . .
- sn ~e - - - -

, y =_ ,* - | '~ **a', . * ~~' - ~ ,
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6.0 PR,0;ED'JRE

6.24.l? Record the adjustei voltage.

Volts /~'

faTtie/UnitT tfa~te Technician
--

1

6.24.13 Connect the optical end of a C-E test box pickup ca51e
-

to the " Bistable Test" section LED of L151.

/
-

Date Technician

6.24.14 Connect the other end of this pickup cable to the
" LED 1" ja:ks in the " Start Lamps" section of tie C-E
test box.

/

Date Technician

6.24.15 Connect the optical end of four pickup cables to the
temporary LED's installed in steps 5.11.1 throug5 5.11.1.

/
~~

Date Technician

6.?4.16 Connect the other end of these four pickup cables to the
"Ll", "L?", "L3", sn1 "L4" j ack s i n the "ST3p L A'PS"
section of the C-E test box.

6.24.17 Energite th? C-E test 5cx and ensu*e the following
switches are in the correct positions.

.1 "Ll", "L2", "L3", "L4" stop l amps toggle s fitches are in
the "0N" position.

/
Date Tec6nTcTan

.2 " START LA'1PS" toggle switch is in the "l/l" pos.ition.

/

Date Technician |

.3 Start " TIMER MODES" switch is in the step up position.

/

Date Technician

.4 Stop'" TIMER MODES" switch is in the step up position.

/

Date Technician

-- v- .; - y > * ~
, , i
a '|'

. _. . _ _ .--- - - - - - - ---

" '
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6.0 PJ,0CEDURE

5.24.17.5 "L5" and "L5" stop lanps toggle s vitches are in the
"0FF" position.

/

Date Technician

6.24.18 Adjust the input simulator box potentiometer in channel
' A' corresponding to histable number 5 until the
bistible is tripped.

/

Date Technician .

6.24.19 Ensure the toggle switch in the " Bistable Test" section
of 2L151 is in the "0 DEN" position.

Date Technici an

5.24.20 Ensure the C-E test box timer is reset.

/

Date Technician

6.2 4 . 21 After the test equipment has stabilized, place the
"3ista51e Test" section toggle svitch on ?L151 in the
" CLOSED" position. The timer should start.

/

Date Technician

6.24.22 Record the response time.

Vol ts /
~

Value/ Units Date Technician

0.24.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistible number 5 until the
bistible input is returned to the value adjusted for in
step 6.1.1.

i 6.2' 24 Reset hista 51e number 5 in channel A.

/

Wte Technician

6.24.?5 Repeat steps 6.24.19 through 6.24.24 substituting '

channel 'B' in place of channel 'A'.

Volts /. ;

~7aTue7tTriits Date Technician ~

, . . . - ,,

' '
. . q - - .- - s - ., .

,

y -

_, _ ..

-
~ ~ ~
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6.0 PR3 EDURE

l

6.24.25 Repeat steps 6.24.13 through S.24.24 substituting
channel 'D' in place of channel 'B'.

Volts /

Val ue/ Units Date Technician
~

6.25 Low Pressurizer Pressure to RTSG Response Time

N37E: The following section messures the resoonse time from the
simulation of a trip signal into the Foxboro Cabinet (using
the PPS Response Time Test panel L151) to the time when the
rotary relays trip. The C-E test box will be used as the
response time measuring device.

5.25.1 Ensure the temporary LED's are installed across the
t atary relay contacts per steps 6.19.1 through S.19.3.

/

Date Technician

6.25.2 Remove th? PPS input simulator box leads from terninals
31 and 40 on TB-1 of L-129, if not already removed.

/

Date Technician

6.25.3 Connect the " Bistable Test" leads of L151 to terminals
31 and 40 on TB-1 of L-129, if not already connected.

/

Date Technician

6.?5.4 On the bistable control panel being tested, rotate the
bistable selector switch to position number 6.

/
-- --

Date Technician
-

6.24.5 Rotate the meter input selector switch to the " TRIP SP"

position.

/

Date Technician
,

|

|

| .a ,
* ,~ *

*t, ,

..-,e 7 .. . . _ . _ _ . ~_ ._ . . _ . , .,. - _ . . ._ 4 _. _ _ _ - _ _,_m ,_____ . _ _
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6.0 PROCEDURE

6.?5.6 Record the value indicated on the 51sti51e control panel
digital indicator.

Volts /
Value/ Units Date Technician *

6.25.7 Rotate the meter input selector sseitch to the "I'PUT"
position.

/

Date Technician

6.25.8 In the " Bistable Test" section of L151 place the toggle
', svitch in the "0 DEN" position. The LED should

exti ngui sh.

/

Date Technician

6.?5.9 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentiometers in the "31sta51e Test" s?ction of ?L151
until the digital indicator on the bistable control
panel reids approximately .1 VD0 on the tripped side of
the value recorded in step 6.26.G.

/
Date Tecnnician

5.25.10 In the "Bistible Test" section of L151, place the toggle
switch in the "CLOSE" position. The LED should energite.

/

7 ate Technician
~

5.?5.11 Adjust the " LOW COURSE" and " LOW FINE" potentio":eters in
the "Sista51e Test" section of L151 until the digital
indicator on the bistable control panel reads '4.00 VD0
+.1 V20.

/

Date Technician

6.25.12 Record the adjusted voltage.

Volts /

Value/ Units Date Technician

.. -. - -

S ,*
;_

y -

.__,___f_
_ -. - - - - - - - -"
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-

.

6.0 PROC ED'JD.E

6.25.13 Connect the optical end of a 0-E test hox pickup cable
to the " Bistable Test" section LED of L151.

/

Date Technician

5.25.14 Connect the other end of this pickup ca51e to the '

" LED 1" Jacks in the " START LRipS" section of the 0-E
test box.

/
Date Technician

6.25.15 Connect the optical end of four pickup cables to the
temporary LED's iqstilled in steps 5.21.1 through 5.21.3.

- -~~

Date Technician

6.25.15 Connect the other end of these four pickup cables to the
"L1", "L2", "L3", and "L4" j acks in the "STOP LRi3S"
section of the C-E test box.

5.?5.17 Energize th? 0-E test box and ensure the folloving
switches are in the correct positions.

.1 "L1", "L2", "L3", "L4" ST0D LKi35 toggle switches are in
the "0N" position.

/

Date Technician

.2 " START L AMPS'' toggle switch is in the "1/l" position.

/

Date Technician

.3 Start " TIMER !10 DES" switch is in the step DOWN position.

/

Date Technician

.4 Stop " TIMER MODES" switch is in the step up position.

/
Date Technician

>

-9 *

g * * * * " * rp *
$ e p,

~
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6.0 PROCED'JRE

6.25.17.5 "L5" and "L5" STOP LAMPS toggle s titches are in the
"0FF" position.

/
Date Technician

6.25.18 Adjust the input simulator box potentiometer in channel
' A' correspond ng to bistable num5er 5 until the
bistable is tripped.

/

Date Technician

6.25.19 Ensure the toggle switch in the " Bistable Test" section
of 2L151 is in the "CLOSE" position.

/

Ne Technician

6.25.20 Ensure the C-E test box timer is reset and channel C
bistable is reset.

/~ ~

Date Technician
--

5.2 5. 21 After the test equipment has stabilized, place the
"Bista51e Test" section toggle s vitch on 2L151 in the
"0 PEN" position. The timer should start.

/

Date ~ ~ Techn)"cian
~~~

6.25.22 Record the response time.

Vol ts /
Value/dnits __Date Technician

6.?5.23 Adjust the input simulator box p)tentiometer in channel
' A' corresponding to bistable number 5 until the
bistable input is returned to the v11ue adjusted for in
step 6.1.1.

6.25.24 Reset bistable num5er 5 in c5annel A.

/

Date Technician

.

,. . c, . ., -

7
~

.

-
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.
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6.0 P,ROCEDURE

6.21.?5 Repest steps 6.25.13 through S.25.24 su5stituting
channel 'B' in place of channel ' A'.

Volts /
: Value/ Units Date Technician

6.25.23 Repeat steos 5.23.1B through S.25.21 su5stituting
channel 'D' in place of channel ' A'.

/

Value/ Units Date Technician

5.?5.27 Disconnect the " Bistable Test" le31s and replace the
input simulator leads on the terminals they were removed
from in step 5.25.1

--
/

_____

Date Technician

6.25.23 Reset all bistables.

/

Date Technician

6.?5.21 Record the largest response time v31ue of steps 6.25.22,
5.25.25, 5.25.?3 in the Dats Collection Ta51e.

/

Date Technician

5.25 (;w Pressurizer Pressure to ESFAS Response Time

N3TE: The follo3ing section nessures the respo1se time fron the
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Tine Test Panel L151) to tne time 'vien t'1e
mechanical or solid state relays trip. The C-E test box
will 5e used as the response time measuring device.

6. ? 6.1 Remove the input simulator box leads from terninals 40
ani 39 on TB-1 of L129, if not alresdy removed.

/

~Ta tE~ TecTn1Tian

1

. . ,. -- - -
,

-

s
,

. , ,
,
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.

i

( 6.0 PROCEDURE
l
|,

6.25.2 Connect the " Bistable Test" lends of L151 to terminals
39 and 40 on T3-1 of L129, if not already connected.

,

I \
Date Technician 1

6.25.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six VDC poder supply scross
terminals 25 and 27 on terminal strip TB65. This
monitors contacts on the m.echanical relay MRI A. (SI AS)

/

~~6 ate Tect;nici an

6.?6.4 In bay 5 of cabinet B (LO35), connect an LED jumper
cable in series with a six volt 00 00ver supply across
terminals 25 and 27 on terminal strip TB55. This
monitors contacts on the mechanical relay 'iR13. (SI AS)

/

Tate Technician

6.25.5 Connect the optical end of a stop cable to the LED
installed in step 6.26.3 and connect t5e io'J51e 5anans
plug end to the "L1" jacks of the C-E test box.

/~~

Date Technician

6.26.6 Connect the optical end of a second stop cable to the
LED installed in step 5.?6.4 an1 connect the double
banana plug end to the "L2" jacks of the C-E test box.

/
-~~

Date Technician

6.26.7 Connect the optical end of a start cable to the LED in
the "Bista51e Test" section of L151 an1 connect the
doub'e banana plug end to the " LED 1" jacks on the C-E
test box.

/

Date Technician

.. . . -, .. .. ... -,,
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6.0 PROCEDURE

5.25.3 On channel 'C' 51 stable control panel, rotate t5a
bista51e selector switch to position number 6.

/

Date Technician

5.25.9 Rotate the meter input selector switch to the " TRIP SP"
position.

/
~

Date Technician

6.26.10 Record the value indicated on the bistable control panel
digital indicator.

Volts /-~

lalue/lTnitT 7 ate TeT6nician
~

S.25.11 Rotate the meter input selector switch to the " INPUT"
position.

/

Date Technician

6.26.12 In the " Bistable Test" section of L151 place the toggle
svitch in the "0PEi" position. The LED sho:J11
extingui s h.

/

Date Technician

6.26.13 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentiometers in the "Bista51e Test" section of L151
until the digital indicator at the bistable control

panel reads approximately .1 VD0 on the trip siie of the
value recorded in step 6.26.10.

/
Date Technician

6.26.14 In the "Bistible Test" section of L151, place the toggle
svitch in the " CLOSED" position. The LEO should
energize.

/
~

Date Technician

2

= _ * * - * * += -o, 7
- .e w

-
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5.0 PROCEDURE

6.25.15 Atiust the " LOW 00 ARSE" ani " LOW FINE" potentiom?ters in
the " Bistable Test" section of L151 until the digital
indicator on the bistable control panel reais
4.00 +.1 VDC.

-

.
.

/

Date Technician
6.26.16 P.ecord the adjusted voltage.

Volts /
Value/ Units Date Technician

~

6.25.17 Energize the C-E test box and ensure the folloving
switches are in the correct positions.

.1 *ll" and "L2" stop lamps toggle svitches are in the "04"
position.

/

Date Technician

.2 "L3", "L4", "L5", "LS" stop lamps toggle switches are in
the "0FF" position.

/

7 te Technician

.3 " START L A'iPS" toggle switch is in the "1/1" position.

I
- - -

. . _ - - -Date Technician

.4 Start " Timer Modes" switch is in the step dcwn position.

/

Date 7eTfinTcTin
.5 Stop " Timer Modes" switch is in the step up position.

/
Date Technician

,,, ,
-

.. -
.,

--

I . ,
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6.0 PROCEDURE

6.25.19 Aijust the inpat simulator box potentiometer in channel
' A' corresponding to bistable number 6 until the
bistable is tripped.

*

/ '

Date Technician

6.26.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the " CLOSED" position.

/

Date TecTnTcTan

5.25.20 Ensure the C-E test box timer is reset and the bistable
is reset in channel 'C' .

/

Date Te'cTinTci an

6.2 5.21 Af ter the test equipment has stabilized, place the
" Bistable Test" section toggle svitch o, L151 in the
"0 PEN" position. The timer should start.

/

Date TechnTeian

5.25.22 Record the response time.

/
~

Value/ Units Date Technician

5.26.23 Aijast tne input simulator box potentiometer in channel
' A' corresponding to bistable number 6 until the
bist351e inp1t is returned to the value adjJsted for in
step 6.1.1.

6.25.24 Reset 5ista51e nuber 5 in channel A.

/

Date Technician

6.26.25 Repeat steps 6.26.18 through 6.25.24 substituting
c53nnel 'B' in place of c5snnel ' A'.

/
~~~

iaTiT. 7|Jnits Date Technician

' - -

-:. - - *

z . .
#_,
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5.0 PROCEDtJRE

6.25.25 Repeat steps 5.25.19 throug5 5.25.24 substituting
channel 'D' in place of channel ' A'.

/

Value/ Units Date Technician

6.26.27 Reset all bistables.

/
~

Date Technician

6.26.23 Record the largest response time value of steps 6.25.22,
5.25.25, 5.26.25 in the " Data Collection Table".

/
~ -

Date Technician

6.26.29 In bay 6 of cabinet A (LO34), move the optical pickup
setup tYterminsis 43 and 45 on terminal strip 65. This
monitors contacts on the solid state relay SSRI A. (CCAS)

/

Date Technician

5.26.30 In bay 5 of cabinet B (LO35), move the optical pickup
setup to terminals 43 and 45 on terminal strip 55. This
monitors contacts on the solid state relay SSRIB. (CCAS)

/

Date TechnTifafi~
~

S.2 6. 31 Adjust the input simulator box potentiometer in channel
' A' corresponiing to 5ista51e namber 5 until the
bistable is tripped.

/
-

Date Technician

6.26.32 Ensure the toggle switch in the " Bistable Test" section
; of L151 is in the " CLOSED" position.

/

7 ate TeThnTcTan
-

|
|

!

|

_ . . . ,,

,, ,

. y . .. .. .y . . . . . .
,
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6.0 PROCEDURE !

6.23.33 Ensure the C-E test box timer and the channel 'C'
bistable are both reset.

/

Date Technician -

6.26.34 Place the " Bistable Test" section toggle switch on L151
in the "0 DEN" position. The timer should start.

-

Date Tefiinician

6.25.35 Record the response time.

Vol ts /

Value/ Units Date Technician

5.25.a5 A1just the input simulator box potentio ieter in channel
' A' corresponding to bistable number 6 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

/

Date Technician

6.26.37 Reset bistable number 6 in channel ' A'.

|

__Date Technician

5.25.38 Repeat steps 6.25.31 through 6.26.37 substituting
channel 'B' in place of channel ' A'.

/

7 ats- Technician

6.26.39 Repeat steps 6.26.31 through 6.26.37 substituting
channel 'D' in place of channel ' A'.

/

Date fichnifian

. - . . . . . . -. -

; ,- ,,
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6.0 PROCEDURE '

6.25.40 Disconnect t5e "Bista51e Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.?6.1.

/ '

Date Technician

6.2 6.41 Reset all bistables.

/
Date Technician -

5.25.42 Record the largest response time value of steps 5.26.35,
6.25.33, 5.25.37 in' the "Da ta Collection Ta51e".

/

T te Technician
"

6.27 Low SG-1 Level to RTSG Response Time

NOTE: Tne following section measures the response tine fron the
simulation of a trip signal into the Foxboro cabinet (using
the PPS Respoqse Time Test panel L151) to the time when the
rotary relays trip. The C-E test box will be used as the
response time measuring device.

6.27.1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps 5.19.1 through 6.19.3.

/
7 tT ~ - TechnTcian

5.27.2 Remove the PPS input simulator box leads from teminals
21 and ?5 on TB-1 of L129.,

!

/
7te feTiinTEiTri

~

6.27.3 Connect the " Bistable Test" leads of L151 to terminals
| 24 39125 on TB-1 of L129.

/
~~ITa te Technician

~

. . .. . .. -- . . - . - - /. q -
, .
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6.?7.4 On the bistt51e control panel being tested, rotate the
bistable selector switch to position number 7.

/

- Date Technician

6.27.5 Rotate the meter input selector switch tc the " TRIP SP"
posi tion.

/

Date Technician

6.27.6 Record the value indicated on the bistable control panel
digital in1icator.

Volts /
-

Value/ Units Date fechnician
5.27.7 Rotate the meter inp'Jt selector switc5 to the " INPUT"

position.

|
-

Date Technician

6.27.9 In the " Bistable Test" section of L151 place the toggle
svitch in the "00EN" position. The LED shoJ1d
exti ngui sh.

/-~

Date Technician

5.27.9 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiometers in the "Bistible Test" section of L151
until the digital indicator at the bistable control
panel reads 1.50 V3: +.1 VDC.

/
- Date Technician

6.27.10 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE" position. The LEO should energize.

/
~Date Technician

|

|

!
;

. .
.

,
,,
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6.0 P;ROCEDURE

5.27.11 Adjust the " LOW C0 ARSE" ani " LOW FINE" potentiometers in
the "Bistible Test" section of L151 until the digital
indicator on the histable control canel reads
approxim6tely .1 VDC on the tripped side of the,value
recorded in step 5.27.6. '

/
Date Technician

6.27.12 Record the adjusted voltage.

Vol ts /
~

Value/ Units Date Technician

6.?7.13 Connect the optical en1 of a C-E test box pickup ca51e
to the " Bistable Test" section LED of L151.

/
~~ -

Date Technician

6.27.14 Connect the other end of this pickup cable to the
" LED 1" jacks in the " Start Lamps" section of the C-E
test box.

/

Date Technician

6.27.15 Connect the optical end of four pickup cables to the
temporary LED's installed in steps S.13.1 through S.19.3.

/

Date Technician

6.27.16 Connect the other end of these four pickup cables to the
"Ll", "L2", "L3" and "L4" Jacks in the "ST3P LR4PS"
section of the C-E test box.

5.27.17 Energize the C-E test box and ensire the folioving
switches are in the correct positions.

.1 "L1", "L2", "L3", "L4" stop l amps toggle switches a-c in
the "0N" position.

.

/
Date Technician -

, - . .; ,
-

3, .; L -,
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,

,
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6.0 PR30ED'_P5J

S.27.17.2 " START L A*4DS" toggle s vitch is in the "l/l" position.

-
/

~~Date TeThnician.

-
.

.3 Start " TIMER MODES" switch is in the step up position.

/

Date Tec hnici an

.4 Stop "TI'4ER MODES" switch is in the step up position.

/

Date Technician

.5 "L5" and "L6" stop lamos toggle switches are in the
"0FF" position.

/

Date Technician

5.27.18 Adjust the input simulator box potentiometer in channel
' A' c rresponding to bistable' n'J75er 7 until the
51 stable is tripped.

/

Date Technician

i 6.27.19 Ensure the toggle switch in the "Bista51e Test" section
of L151 is in the "0 PEN" position.

..
,

late --~ Tic hni c i a n

6.27.20 Ensure the C-E test box timer is reset.

/

Date TeT6nTcian

5.2 7.21 After the test equipment has stabilized, place the
"3ista51e Test" section toggle switch on L151 in the
" CLOSED" position. The timer should start.

!

Date Technician

,

*** +- 'g * '*r . * ' g- **
, *M ~

# ~ "

% _ ____ _ r _ _ _ _ . _ _ _ _ _ . . _ _
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S.0 PROCEDURE

6.27.22 Recori the response time.
>

/

Value/ Units Date Technician
i

6.27.23 Adjust the input siv21ator 59x potentiometer in chsnnel
' A' corresponding to bistable number 7 until the
5istable inpJt is returned t3 the value adjusted for in
step 6.1.1.

6.?7.24 Reset hista 51e number 7 in channel A.

/

Date fec~hdician

6.27.25 Repeat steps 6.27.18 through S.27.24 substituting
c531nel 'B' in place of channel ' A'.

'

/~ ~

Value/ Units Ne TecWeian

5.27.25 Reoeat steps 6.27.13 through 6.27.24 su5stituting
channel 'D' in place of channel 'B'.

/

Value/ Units Date Technician
-

S.27.27 Disconnect the "Bista51e Test" leais and replace th?
input simulator leads on the terminals they were removed
from in step 5.27.1

/

Date Technician

NOTE: This step may be omitted if section 5.28 is to be
performed next.

t

6.27.29 Reset all bistables.

/

Date Technician

|
|

, - ~ ~ . -~$ a _
,

', , ,. |7
_ . , _ . ._ _ _ - - _ _ .-. .. - -- - - -

'Y ,
a

'* . , . ~
~
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6.0 PROCEDURE

6.?7.29 Record the largest response time value of steos 6.27.2?,
6.27.25, 6.27.26 in the Data Collection Table.

/

Date Technician '

6.28 Low SG-1 Level to ESFAS Response Time

NOTE: The folioving section measures the resconse time from the
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Time Test panel L151) to the time when the
solid state relays trip. The C-E test box will be used as
the response time measuring device.

6.28.1 Remove the input simulator box leads from terminals 24
and 25 on T3-1 of L121. If not alresjy connected.

~

/
~~

Date Technician

5.23.2 Connect the " Bistable Test" leais of L151 to terminals
24 and 25 on T3-1 of L121, if not already removed.

ej '

/
~~

Date Technici an

5.29.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six VD0 oover sloply across
terninals 37 and 39 on terminal strip TB65. This
monitors conticts on the solid state relay SSR1 A.
(EFAS-1)

Date Technician

6.23.4 In bay 5 of cabinet B (LO35), connect an LED jumper
| ca51e in series with a six volt DC poder suoply across

terminals 37 and 39 on terminal strip TB55. This
monitors contacts on the solid state relay SSR18.
(EFAS-1)'

|
'

/

Date Technician

|

|
l

{

.. - --

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

l ,_,,_"
. .4 . ~ . - - . - _ - - - - , - . - , - - - - - - - - - - - ---
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6.0 PROCEDURE _

6.23.5 Connect the optical end of a stop cable to the LED
installed in step 6.28.3 and connect the double banana
plug end to the "Ll" jacks of the C-E test box.

t
/

Date Technician

6.28.6 Connect the optical end of a second stop cable to the
LED installed in step 6.29.4 and connect the dou5le
banana plug end to the "L2" jacks of the C-E test box.

/
- Date Technician

i

S.?9.7 Connect the optical end of a start cable to the LEO
installed in the "Bista51e Test" section of L151 an1
connect the double b;nana plug end to the " LED 1" jacks
on the C-E test box.

/
Date Technician

~

5.23.8 On the channel ' A' bistable control panel, rotate the
bistable selector s'vitch to position number 7.

/

7 te TeTh'nici an

6.28.9 Rotate the meter input selector switch to the " TRIP Sp"
position.

/

Date Technician

6.29.10 Record the value indicated on the bistable control panel
digital indicator.

Volts /= --~

Value/ Units Date Technici an

6.?3.11 Rotate the meter input selector switch to the " INPUT"
position.

/
'

Date Technician

.

-. - e * -**e*;*-** ~ * * * * *
$.

~~
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5.0 PROCEDURE,

5.23.12 In the " Bistable Test" section of L151, place the toggle
switch in the "0 PEN" nosition. The LED shouldextinguish.

'
/

Date Technician
6.23.13 Adjust the "HIGH 00 ARSE" and the "HIGH FINE"

potentiometers in the " Bistable Test" section of L151
until the digital indicator on the bista51e control,

panel reads 3.50 VD0 +.1 VDO.

/

~ 6 ate ~' Tec'hnfcTaT-~

6.23.14 In the " Bistable Test" section of L151, place the toggle
switch in the " CLOSED" position. The LED should
energize.

/
Date Technician

6.23.15 Adjust the " LOW COARSE" and " LOW FINE" potentiometers in
the "Bista51e Test" section of L151 until the digital
indicator on the bistable control panel reads
approximtely .1 VDC on the tripped side of the value
recorded in step 6.23.10.

/

7 ate Technician
6.23.16 Record the adjusted voltage.

Vol ts /

Yalue/ Units Date Technician
6.23.17 Energize the ",-E test box and ensure the following

switches are in the correct positions.

.1 "L1" and "L2" stop lamps toggle switches are in the "3:i"
position.

/
Date Technician '

,

* ' " I4 , ' *
.#-I

_
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6.0 PROCEDURE

6.28.17.2 "L3", "L4", "L5" ani "LS" stop l amps toggle switches are
in the "0FF" position.

/ -

Date Technician

.3 " START LR4PS" toggle switch is in the "l/l" position.

/

Date Technician

.4 Start "TIf4ER MODES" switch is in the step up position.

/
---

Date Technician

.5 Stop " TIMER MODES" switch is in the step up position.

/
-

Date Technician

6.29.18 Adjust the input simuistor box potentiometer in channel
' A' corresponding to distable number 7 until the
bista51e is tripped.

/

Date Tech 5Teian
,

5.28.19 Ensure the toggle switch in the " Bistable Test" section
of 2L151 is in the "0 PEN" position.

/

Date Technician

6.29.20 Ensure the C-E test box timer is reset, and channel 'C'
bistable is reset.

/

Date Technician

6 . 2 8 . 21 Af ter the test equipment has stabilized, place the
"Bista5le Test" section toggle switch on LIS1 in the
"CLOSE" position. The timer should start.

|

__Date Technician

[~ .y _7
- --- .- _< - . . . .<

_
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6.0 PROCEDURE

6.23.22 Record t5e response time.

/
-

Value/ Units Date Technt ian-

6.23.23 A1just the inp'at simulator 59x potentiometer in channel
' A' corresponding to bista51e number 7 until tne
bista51e inpJt is returned to the value adjusted for in
step 5.1.1.

5.23.24 Reset 51sta51e number 7 in channel A.

/

7atT--- TechTicTan
6.29.25 Repeat steps 6.28.18 through 5.28.24 substituting

cis7nel 'B' in pl ace of chinnel ' A' .

Volts /
- -

Value/ Units T te Technician
- -

S.23.25 Repeat steps 5.23.13 through 5.23.?4 su5stituting
channel 'D' in place of channel ' A'.

Volts /

Value/dnits Date Technician

5.21.27 Di s:Snnect the "Bista51e Test" leais and replace the
input simulator leads on the terminals they were removed,

'

from in step 6.23.1

/

Date Technicfan

5.28.23 Reset all bistables.

/

Date Technician

6.28.29 Record the largest response time value of steps 5.28.22,
6.23.25, 5.23.25 in the " Data Collection Ta51e".

/
-

Date Tfchnician

!

'' '

-1, ': ~~;:" L * !,.
~ * * % .

._ .- _, --- . __

- . , _ . , . - - - _ . . _ ' . _ _
n a,.
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s

6.29 Low SG-2 Level to RTSG Response Time

NOTE: The fol'1oving section measures the response time from the
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Time Test panel L151) to the time when the
rotary relays trip. The C-E test box will ue used as the
response time measuring device.

6.21.1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps 5.21.1 through S.21.3.

/~

Date Technician

5.29.2 Remove the PPS input simulator box leads from teminals
21 and 2? on T3-1 of L129.

/'

Date fechnician

6.29.3 Connect the " Bistable Test" leads of L151 to teminals
21 and 2? on TB-1 of L12).

/-

Date TicTMician

6.29.4 On the hista 51e control panel being tested, rotate the
51sta31e selector s vitch to position nut:5er 8.

/
-- -

Date TeThnician

6.29.5 Rotate the meter input selector switch to the " TRIP SP"
position.

/

Date Technician

6.29.6 Record the value indicated on the bistable control panel
digital indicator.

Volts /-~

Value/UnTtT Date Technici an

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

F
, - - , - - - - - t
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6.0 PROCEDURE

6.29.7 Rotate the meter input selector swit:h to the " INPUT"
position.

/ ,

Date Technician
-

.

6.29.8 In the " Bistable Test" section of L151 place the toggle
switch in the "0PE'J" position. The LD should
extinguish.

/
Date Technic 1Tn

6.29.9 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentiometers in the "Bista51e Test" section of L151
until the digital indicator at the bistable control
panel reads 3.53 VD: +.1 VDC.

/
Date Technician

6.29.10 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE" position. The LED should energize.

/

Date Technician

6.29.11 Adjust the " LOW COARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital
indicator on the bistable control panel reads
approximately .1 VD on the tripped side of the value
recorded in step 6.29.6.

/

Date Technician

6.29.12 Record the adjusted voltage.

Volts /

Value/ Units Date feThlician

6.29.13 Connect the optical end of a 0-E test box pickup ci51e
to the " Bistable Test" section LED of L151.

/

Date Technician

.. . ,, , , , . . . . . . . _

' ,

', _. <
'~ "

; , _ ._ .
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6.0 PROCEDUQ

6.27.14 tonnect the other en1 of this pickup ca' ale to the
" LED 1" jacks in the " START LN4PS" section of the C-E
test box.

I
/

Date Technician
6.29.15 Connect the optical end of four pickup cables to the

te,porary LED's installed in steps 5.19.1 through 5.19.3.

/ w-

Date Technician

6.?9.16 Connect the other end of these four pickup cables to the
"Ll", "L2", "L3", sad "L4" j acks in the "STOP LNiPS"
section of the C-E test box.

S.?9.17 Energize the C-E test box and ensure the following
switches are in the correct positions.

.1 "L1", "L2", "L3", "L4" stop la,ps toggle switches are in
the "0N" position.

/

Date Technician
.2 " START LA'4PS" toggle switch is in the "l/l" position.

/

Date TeT!inician -

.3 Start "TIiER liODES" switch is in the step up position.

/
Date Technician

.4 Stop "TI:4ER |iODES" switch is in the step up position.

/

Date Technician
.5 "L5" and "L6" stop lamps toggle switches are in the

"0FF" position.

/

Date Technician
~

,- __ [ Y''
_ . _ - - - --- --

'

' '

.
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6.0 PROCEDU9E

6.21.19 A1]ust the input sinulator box potentiomater in channel
' A' corresponding to bistahic number 8 until the
bistable is tripped.

t

/

Date Technician

6.29.19 Ensure the toggle switch in the "31 stable Test" section
of L151 is in the "0D{y" gggitjon,

/
Tite Technician

6.?9.20 Ensure the C-E test box timer is reset.

/

Date Technician

6.2 9. 21 Af ter the test equipment has stabilized, place the
"31sta51e Test" section toggle s vitch on ?L151 in the
"CLOSE" position. The timer should start.

/

Date Technician
,

6.?9.22 Record the response time.

/
Value/ Units Date Technician

6.2).23 Adjust the inpJt simulator box potentiometer in chinnel
' A' corresponding to bistable number 8 until the
bista51e inp'Jt is returned to the value adjusted fr in
step 6.1.1.

6.?1.24 Reset bistable nJmber 9 in channel ' A'.

/

7aTi Technici an
_

6.29.25 Repeat steps 6.29.19 through 6.29.24 substituting
cha1nel 'B' in place of channel ' A' .

/~

YaTiellinits Tite Technician

. . . -.

. . _
. .: . . -

.
-

. ,,.

_ _
,-,

-
., ._ - _ _ . -
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6. 0 PRIEDURE

6.21.26 Repeat steps 5.?).18 through S.21.24 substituting
chan'iel 'D' in place of channel ' A'.

/ .

Value/ Units Date Technician

6.29.27 Disconnect the "3istible Test" leads snd reolice the
input simulator leads on the terminals they were removed
from in step 6.29.1

/
~

Date Technician

NOTE: This step may be oliitted if section 6.30 is to be
performed next.

6.29.23 Reset all bistables.

I

Date Technician

6.29.29 Record the largest response time value of steps 6.29.22,
6.2).25, 6.?).25 in the Data ",ollection Tele.

/

-Date Techt:ician
-

6.30 Low SG-2 Level to ESFAS Response Time

NOTE: The following se: tion measures the response time from th?
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Time Test panel L151) to the time T1en t'1e
solid state relays trip. The C-E test box will be used as
th? response time measuring device.

6.30.1 Remove the input simulator box leads from terninals 21
and 22 on TB-1 of 129, if not already removed.

I
~

Date Technician

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

5.0 PRO 1EDURE,

6.30.2 Connect the " Bistable Test" leads of L151 to terminals
21 and 22 on TB-1 of L129, if not already connected.

/
*

.

Date Technician

6.30.3 In 5ay 6 of cabinet A (LO34), connect an LED jumper
ca51e in series with a six VDC power supply across
terminais 40 and 42 on terminal strip TB65. This
monitors contacts on the solid stste relay SSRI A.
(EFAS-2)

/
-

~

Date Technician

5.30.4 In bay 5 of cabinet B (LO35), connect an LED jumper
cable in series with a six volt D0 pow 2r supply scross
terminals 40 and 42 on terminal strip TB55. This
monitors contacts on the solid state relay SSRIB.
(EFAS-2)

/

Date Technician

6.30.5 Connect the optical end of a stop cable to the LED
insts11ed in step 5.30.3 and connect the double 5snana
plug end to the "L1" jacks of the C-E test box.

I

Date Technician

6.30.6 Connect the optical end of a second stop cable to the
LED installed in step S.23.4 and connect the double

banana plug end to the "L2" jacks of the C-E test box.

/

Date Technician

5.30.7 Connect the optical end of a start cable to the LED

installed in the " Bistable Test" section of L151 and
connect the double banana plug end to the " LED 1" jacks
on the C-E test box.

/

Date Technician
|

|

.. .. _. ,, .. _ . , . . . . , .., . . . ,.
..

,

''T ~
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_ _ _, _
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_

6.40.17.4
Start "TI'4ER M03ES" switc5 is in the step up position.

/~~

Date Technician
-

-.5
Stop "TIfiER M3 DES" switch is in the step up position.

,,

6
I

vatf Teclinicia n
L40.18

Adjust the input simulator box potentiometer in channel -

' A' corresponding to oistable nu,iber 20 until thebistable is tripped. g

- /
Date Technician

--

.40.19
Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 DEN" position.

_ /
Date Technician

340.20
Ensure the C-E test box timer is reset.

le
i

Date Technician
G0. 21

Af ter the test equipment has stabilized, place the
"31sta51e Test" section toggle s vitch on L151 in t5e"CLOSE" position.

The timer should start.

|
Date

_

Technician
30.22 Record the response time.

Value/ Units Datr Technician
~

),0.23
Adjust the input simulator box potentiometer in channel! ' A' corresponding to bistable number 20 until the
bista51e input is returned to the value adjusted for ini

step 6.1.1.

l

#
,y .

, , _ - - -. -.
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6.0 PROCEDUR'

6.30.15 A1just the "LO'l CO ARSE" and "LO'.4 FI'E" potentiometers in
the "Sistable Test" section of L151 until the digital
indicator on the bistible control panel reais
approximately .1 VDC on the tripped side of the value
recorded in step 5.30.10.

I

Date Technician

6.30.15 Record the adjusted voltage.

Valts /

Value/ Units _ Date Technici an

5.30.17 Energize the C-E test box and ensure the follo.<ing
switches are in the correct positions.

.1 "Ll" and "L2" stop lamps toggle s vitches see in the "01"
position.

I

Date TechnTcian

.2 "l3", "L4", "L5" and "L6" stop lamps toggle switches are
in the "0FF' position.

/

~~ Te Technic ~i anDa

.3 " START LA'iPS" toggle switch is in the "l/l" position.

/

Date Technician

.4 Start " TIMER MODES" switch is in the step up position.

/

Date Technician

.5 Stop "TI*iER MODES" switch is in tha step up position.

/

Date Technician

I

i -

;- :n -

''
-
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C.33.i3 Aljust the "3p A 't ar Y x 09tentio'neter in channel' A' corresoonJing - ) ibb n.smber 8 until the
bistele is trippe:

,

,

t

/
~hte Technici ait-

5. 30.1 ') Enwre the toggle switr!, i ' the " Bistable Test" se: tion
c f LIM is in the "0PM nisitioq.

/
bste ----- TicEicTir

'i.10.20 Ensure the ':-! test bo : tilaer is reset.

/

Date Technician
,.30.21 Mter the test equipaut !..ss stabilized, place the

"31 stole Test" sec tiu, toggle switch on L131 in the
"CLOSE" position. Tha 'in :r should start.

/
~~h te Te:hnician

C.M.2? Record the response ? Na.

I~~

lahte/UnTtT ~33te Technicia.i
s. Y). ? 3 41just t,e in;>ut si90!M'n' 50s potentiometer in chennel

' A' corresponding to o!'Lible number S until the
histele inp2t is returned to the vilue adjJstei fc" in
step 6.1.1.

6. Y). ? 1 P.e se t hi st ble nr15e r $; ia c5 tnnel ' A' .

I
~ ~0it e --- Tec nni c i a n

!

) 6.30.25 Repeat steps 6.30.10 Ovough 6.30.24 substituting
| cniqqel ' B' in place u? c'iannal 'A' .

~ /'~ ~

Value/ljnDT ~Tiite 7 echnician
i

,
,

.. -

, w- g "'
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S.0 PROCEDURE

6.33.25 Repeat steps 5.33.19 through S.30.?t substituting
channel 'D' in place of channel 'A'.

/ .

Value/ Units Date Technician

6.33.27 Dis:onnect the "Bista51e Test" lesis and repisce the
input simulator leacs on the terminals they were removed
from in step 5.30.1

/

Date Technician

5.30.28 Reset all bista51es.

/
. Date Technician

6.30.29 Record the largest response time value of steps 6.30.22,
5.30.?5, 5.33.25 in the " Data Collection Ta51e".

/

6Ee ~ TechnEian
-

6.31 Low SG-1 Pressure to RTSG Response Time

N3TE: The follo fing section measures the response time from the,

I simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Time Test panel L151) to t9e time when the
rotary relays trip. The C-E test box will be used as the
response time measuring device.

6.31 .1 Ensure the temporary LED's are installed across the
rotary relay contacts per steos 5.19.1 through S.13.3.

/

Date Technician

6.31.2 Remove the PPS input simulator box leads from terminals
35 and 37 on TB-1 of L1?9.

/

Date Technician

'
,

!
-

._ m , . _ ~.,. .

[ *
-

,
-

, . _ . . _ ,,_ __ __ -.- ---- _ --- 4-----_ - -
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6.0 PROCEDURE

5. 31 . 3 Connect the "3ista51e Test" lesis of L151 to terminals
35 and 37 on TB-1 of L129.

/ .
.

Date Technician

6.31.4 On the bistable control panel being tested, rotate the
bistable selector switch to position num5er 11.

I

Date Technician *

5.31 .5 Rotate the meter input selector switch to the " TRIP SD"-1

position.

-Date Techniciari
6. 31.5 Record the value indicated on the bistable control panel

digital indicator.

Volts /

~ Tte TeTh3ici anValue/ Units D

6 . 31 . 7 Rotate the meter inpJt selector svitch to the " INPUT"
position.

/
~

Date Technician

6. 31 .8 In the " Bistable Test" section of L151 place the toggle
siitch in the "0 PEN" position. The LED should
extinguish.

/

Date Technician

6.31.9 A1just the "HIGH C0 ARSE" and the "HIG4 FINE"
potentiometers in the "Bista51e Test" section of L151
until the digital indicator on the bistable control

'

panel reads apprwimately .1 VD0 on the tripped side of
the value recorded in step 6.31.6.

/
~

Date Technician

!

. ... - -. . -
.

- -

. _ . -s *_
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6.0 PROCEDURE

6. 31 .1 0 In the "Bista51e Test" section of L151, olice the toggle
switch in the "CLOSE" position. The LED should energize.

|
/ .

Date Technician

6. 31 .11 Adjust the " LOW COARSE" and " LOW FINE" potentiometers in
t5e "31sta51e Test" section of L151 until the digits 1
indicator on the bistable control panel reads 3.70 VD:
+.1 VDC.

/

Date Technician-

6. 31 .1 2 Record the adjusted voltage.

Volts /
Value/ Units Date Technician

5 . 31 .1 3 Connect the ootical end of a C-E test box oickup cs51e
t? the " Bistable Test" section LED of L151.

4
7

Date Technician
6. 31 .1 4 Connect the other end of this pickup' cable to the

" LED 1" jacks in the " START LNiPS" s>ctinq of the C-E
test box.

/

Date
~

Technician.

6. 31 .1 5 Connect the optical end of four pickup cables to the
temporary LED's installed in steps 5.19.1 throJg5 5.19.3.

/

-Date Tec~hnici an

6. 31 .1 6 Connect the other end of these four pickup cables to the
..L1", "L2", "L3" and "L%" jacks in the "STOP LA'lPS"
section of the C-E test box.

.

g g se ,W*

__
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5.0 PR3 ED'JRE

6.31 .1 7 Energize the 0-E test 50x and ensJre the folloding
switches are in the correct positions.

)

.1 "L1", "L2", "L3", "L4" stoo lamps toggle switches are in
the "04" position.

/
Date Technician

.2 " START LRi?S" toggle switch is in the "1/1" position.

/

Date Technician
.3 Start " TIMER MODES" switch is in the ctep up position.

/
Date Techiician

~

.4 Stop " TIMER 'iODES" switch is in the step down position.

/

Date Technician

.5 "L5" and "L6" stop lamps tog 6e switches are in the
"0FF" position.

-

/
_ Date Technician

6 . 31 .1 8 Adjust the input simulator box potentiometer in channel
' A' corresponding to 51st351e number 11 'Jntil the
bistable is tripped.

| /

Date Technician

6.31 .1 9 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the " CLOSED" position.

/
7 te ~TsaiiiEian

.

. . ._.,g,. . , . - - - - '
A: '

, '

_ , , -- e
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6.0 PROCEDURE

5.31 .? 0 Ensure t5e C-E test box timer is reset .

I
~DTtT ~ ~ Technician

6. 31 . 21 Af ter the test equipment has stabilized, place the
"3istable Test" section toggle ssitch on L151 in t5e
"0 PEN" positior.. The timer should start.

/
Date Technifian

6.31 .22 Record the response time.

/
Value/ Units Date Technician

6. 31 .2 3 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 11 until the
51 stable inpit is returned to the value adj'Isted for in
step 6.1.1.

5. 31 .2 % Reset bists51e number 11 in channel ' A' .

/

Date TecT6ician

6.31.25 Repeat steps 5.31.18 through 6.31.24 substituting
chinnel '3' in place of channel 'A'.

Volts /
- ~

~

TaWi/iTnits Date ~~~~1'eih6fifa n
~

6. 31 .2 5 Repest steps 5.31.13 through 5.31.24 substituting
channel 'D' in place of channel ' A'.

Vol ts /
Value/ Units Date Technician

5. 31.2 7 Discoanect the "Bists51e Test" leads sn1 replace the
input simulator leads on the terminals they were removed
from in step 5.31.1

/
Date Technician

. . . 4 c- -,'
* '

.

, , .-
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6.0 PROCEDURE

N3TE: This step may be omitted if section 5.32 is to be
performed next.

6. 31 .2 3 Reset all bistables. *

i

/

Date Technici an

6.31 .29 Record the largest response time value of steps 6.31.22,
6.31.25, 5.31.25 in the " Data Collectici Table".

/

Date fechnici an
-

6.32 Low SG-1 Pressure to ESCAS Resoonse Time

N3TE: Tne folloving section measures the resoonse time from the
simulation of a trip signal into the Foxboro cabinet (using
the DPS Respoise Ti,e Test panel L151) to the time 45en the
solid state relays trip. The C-E test box will be used as
the response time meisuring device.

6.32.1 Remove the input simulator box leads from terminals 35

and 37 on T3-1 of L129, if not already removed.

/

Dste Technici sn

6.32.2 Connect the " Bistable Test" leads of L151 to terminals
35 and 37 on T3-1 of L129, if not already connected.

/
-~

| Date Technician |

|

6.32.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six VD; power su9oly across
terminals 34 and 35 on terminsi strip TB65. This
monitors conticts on the solid state relay SSRIA. (' ISIS )

/

DaTe --- Techn1Ti an
|

!

c . ; .-
.

.
-
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6.0 PROCEDURE

6.32.4 In 5ay 5 of cabinet 3 (LO35), connect an LED jumpe;-
cable in series with a six volt DC power supply across
terminals 31 and 35 on terliinal strip T855. This
monitors contacts on the solid state relay SSRIB. (MSIS)

I
----

Date Technicia, _.

6.32.5 Connect the optical end of a stop cable to the LED
installe1 in step 6.32.3 an1 connect the iouble banana
plug end to the "Ll" jacks of the C-E test box.

Date Technici an
~

6.32.6 Connect the optical end of a second stop cable to the
LED installei in step 5.32.4 a11 connect t5e double
banana plug end to the "L2" Jacks of the C-E test box.

/

Date Technician
6.32.7 Connect the optical end of a start cable to the LED

installed in the "Bista51e Test" section of L151 and
connect the double banans plug end to the " LED 1" jacks
on the C-E test box.

/

Date Technician
6.32.8 On the channel ' A' bistable control panel, rotate the

51sts51e selector switch to oosition nu15er 11.

/

Tate - TeciinicTan
6.32.9 Rotate the meter input selector switch to the " TRIP SD"

position.

Date Technician
6.32 10 Record the value indicated on the bistable control panel

digital indicitor.

Vol ts /
Value/ Units l ate Technician

, -

;- y -- '~

_ _ .
;'L
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6.0 PR') E00RE

6.3?.11 Rotate the meter in?Jt selector switch to the " INPUT"
position.

/ .

Date Technician
,

6.32.12 In the " Bistable Test" section of L151, place the toggle
s.sitch in the "0PE:1" position. The LE9 should
extinguish.

/
Date Technician

6.32.13 Adjust the "HIGH 00 ARSE" and the "HIG!! FINE"
potentiometers in the "31stt51e Test' section of L151
until the digital indicator on the t: Stable control
panel raids approximately .1 VD on the tripped sid2 of
the value recorded in step 6.32.6.

/
Date TechnicTan

6.32.14 In the " Bistable Test" section of L151, place the toggle
svitch in t' e "CL9 SED" position. The LE9 shouldn
ene rgize.

/
~

Date Technician

6.32.15 Adjust the " LOW COARSE" and " LOW FINE" potentiometers in
the "Bista' ale Test" section of L151 until t:1e digital
indicator on the bistable control panel reads 3.70 VD
+.1 VDC.

/

Date Technician

6.32.15 Record the adjusted voltage.

Ynits /
Value/ Units Date TechnicTanl

i

i*** ' [ -- , 1
- - - '---- - - ' ' - '

'

i"" [ _ .
'
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5.0 PROCEDURE

5.32.17 Energize the C-E test box and ensure the following
switches are in the correct positions.

.1 "L1" and "L2" stop lamps toggle switches are in the "0N"
position.

/

Date Techni&Tn
~

.? "L3", "L4", "L5" and "L6" stop lamps toggle switches are
in the "0FF" position.

-
/

7te Technician

.3 " START LAMPS" toggle switch is in the "1/1" position.

/

Date Technician

.4 Start " TIMER MODES" switch is in the step D0'.4N position.

/

Date Techlician

.5 Stop " TIMER MODES" switch is in the step up position.

/
~

Date Technician

5.32.18 Adjust the input simulator box potentiometer in channel
' A' corresponding to bista51e nirn5er 11 until the
bistible is tripped.

( /
' ~

Date TeTiinTcTaT

5.32.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the " CLOSED" position.

Date TechnicTan

6.32.20 Ensure the C-E test box timer is reset.

/

Date Technician

V'' ; - ; ", '

--.' .___ f_- . _ '_ _ .I . :. - . -_ ~ . _ .
'
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6.0 PROCEDURE,

6.32.21 Af ter the test equipment has sta5flized, place the
" Bistable Test" section toggle switch on L151 in the
"0 PEN" position. The timer should start.

1

/
Date Technician |

6.32.22 Record the response time.

/
Value/ Uni ts Date Technician

5.32.23 A1]ust the input simulator box potentiometer in channel
'B' corresponding to bistable number 11 until the
bistable input is returned to the value adjusted for in
ster 6.1.1.

5.32.24 Reset bista51e number 11 in channel ' A'.

/

7te ~7eMnician
-~

S.32.25 Repeat steps 6.32.18 through 6.32.24 substituting
channel '3' in place of chaqqe1 'A'.

/

Value7UnitT~ 7 ate TechnTc'ian
~~ ~~

S.32.25 Repeat steps 5.32.13 through 6.32.24 su5stituting
c5annel 'D' in place of channel 'B'.

/
Value/ Units Date Technician

5.3?.27 Disconnect the "31sta51e Test" leais and replace the
input simulator leads on the terminals they were removed
from in step 6.32.1

/_ _

Date Technician

6.32.23 Reset all bistables.

/
~

Date TechnTcTan

3 - . .a - - -
.,

_
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6.0 PROCEDURE

5.32.29 Record the largest response time value of steps 6.32.22,
6.32.25, 6.32.26 in the " Data Collection Table".

__ / '
-

Date Technician

6.33 Lov SG-2 Pressure to RTSG Resoonse Time

NOTE: Tne following se:tio, mensJres the response time from the
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Time Test panel L151) to the time when the
rota ry relays trip. The C-E test box will be used as the
response ti.ne neasuring device.

6.33.1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps 5.19.1 through 6.13.3.

/

Date Tecnnici an

5.33.2 Remove the PPS input simulator box leads from temiinals
32 and 3% on TB-1 of L1?3, if n7t alresiy removed.

/
Date Technician

6.33.3 Connect the " Bistable Test" leads of L151 to terminals
33 and 34 on T3-1 of L129, if not alresdy conner.ted.

/

7 ate ' Technician
~~

6.33.4 On the bistable control panel being tested, rotate the
hista' ale sele: tor sviitch to position nueer 12.

/

Te ~Technfc~ fan

6.33.5 Rotate the meter input selector switch to the " TRIP SP"
position.

/
Date Technician

|a ;
-

- .
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6.0 PROCEDURE

6.33.5 Record the value indicated on the bista5le control panel
digital indicator.

Volts
Vafue/ Units

_

*/ .

Date Technician

6.33.7 Rotate the meter inpJt selector switch to the " INPUT"
position.

/

Date Technician

6.33.9 In the " Bistable Test" section of L151 place the toggle
s vitch in the "0?EN" position. T5e LED should
extinguish.

/

Date Technician

6.33.9 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiometers in the " Bistable Test" section of L151
until the digital indicator on the bistable control
panel reads approximately .1 VD0 on the tripped side of
th? value recorded in step 6.33.6.

/
~-~

Date Technician

6.33.10 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE" position, The LED s53uld energize.

Date Technician

6.33.11 Adjust the " Low Course" and " Low Fine" potentiometers in
the " Bistable Test" section of L151 until the digital
indicator at the bistable control panel reads 3.70 VD:
+.1 VDO.

/

Date Technician
|

6.33.12 Record the adjusted voltage.

Volts /

Value/ Units ~~Date Technician

1

1

, . . . . . , . . . ._ . . . _ . . . _ . . .. ,.
.

,

, . _ . . , . __ -
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5.0 DR00ED'JRE
_

5.33.13 Connect th? optical end of a C-E test 59x nickuo ca51e
to the "Bista51e Test" section LED of L151.

/

Date Technician

5.33.14 Connect t5e other end of this pickup cable to the
" LED 1" iacks in t5e " START LA'PS" section of the C-E
test box.

/
Sife- TecnnTcfin

5.33.15 Connect the optical end of four pickup cables to the
temporary LE3's installed in steps 5.11.1 through 6.?1.3.

/
-

Date ~~~~ 7sEWnician
~~

5.32.15 Connect the other end of these four pickup cables to the
"L1", "L?", "L3" and "L4" j scks i n the "ST3P L A'PS"
section of the C-E test box.

5.33.17 Energize tqe C-E test hot 191 ens.re the folloving
svitches are in the correct positions.

.1 "L1", "L2", "L3", "L4" stop 1170s to19 9 s iitc5es see in1

the "01" position.

/
-

Date Technici 36-

.2 " START L A'1PS" toggle Liitch is in the "1/1" position.

/

~6fte TecT6fciao
~ ~ ~

.3 Start " TIMER MODES" switch is in the step D3W4 position.

/
~

Date Technician

.4 Stop "TI!iER |13 DES" switen is in the step up position.

/
~~

Date Technician

;. - - -- y -
. ,

'
' ^

,

-
.

,..
.- .e y_ , -. .. .-
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,

f

6.0 PR O*EDURF.,

6.33.17.5 "L5" and "L6" stop lamps toggle switches are in the
"0FF" position.

/ .

Date Technician

6.33.18 Aijust the input simulator box potentiometer in channel
' A' corresponding to bista51e number 1? until the
bistable is tripped.

/
Da te Technician

6.33.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in t5e "",L3 SED" position.

/
Date Technician

6.33.23 Ensure the C-E test box timer is reset.

/
Date Technician

6. 3 3. 21 Af ter the test equipment has stabilized, place the
"31sta51e Test" section toggle svitch on L151 in the
"0 PEN" position. The timer should start.

/
Date Technician ~

6.33.22 Record the response time.

Volts /
Value/ Units Date Technicia n

, , ,

6.33.23 Adiust the input simulator box poteltiometer in channel
' A' corresponding to bistable number 12 until the
bistable input is returned to the value aijusted for in
step 6.1.1.

6.33.24 Reset hista 51e num5er 12 in channel ' A'.

/
Date Technician

. . . . . .- - ~-
.

'

, _
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6.0 PROCEDURE

6.33.25 Repeat steps 5.33.19 through 6.33.25 su5stituting
channel 'B' in place of channel ' A'.

/ '

Value/ Units Date Technician

6.33.25 Repest steos 6.33.19 through 6.33.24 substituting
channel 'D' in place of channel ' A'.

I

_Value/ Units Date Technician

5.33.27 Dis:onnect the "31sta51e Test" leais an1 reolace the
input simulator leads on the terminals they were removei
from in step 5.32.1

_ /

Date Technician

NOTE: This step may be omitted if section 6.34 is to be
performed next.

6.33.2t! Reset all bistables.

/
~~

Date Technician

6.33.?3 Record the largest response time value of steps 6.33.22,
6.33.25, 6.33.25 in the " Data Collection Ta51e".

I

Date Technician

6.34 Low SS-2 Level to ESFAS Response Time

NOTE: The follovin) section measures the response time from the
simulation of a trip signal into the Foxboro cabinet (using
the PDS Response Time Test panel L151) to the time when the
solid state relays trip. The C-E test box will be used as
the response time measuring device.

_,

.;- :- ", .
.

_ e
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6.0 PROCEDURE

6.34.1 Remove the input simulator box lesis from terminsis 33
and 34 on TB-1 of L129, if not already removed.

/ .

~~~~~
Date Technician

6.34.2 Connect the " Bistable Test" leads of L151 to terminsls
30 and 31 on T3-1 of L121, if not already connected.

/

7te ~~TeT66Ei an
~

6.34.3 In bay 6 of cabinet A (LO34), connect an LED jumper
es51e in series with a six VD power sjpoly scross
terminals 34 and 35 on terminsi strip TB55. This
monitors contacts on the solid state relay SSRI A. (' ISIS )

/-

Date Technician

6.34.4 In bay 5 of cabinet B (LO35), connect an LED jumper
esble in series with a six volt DO poder supply across
terminals 34 and 36 on terminal strip TB55. This
monitors contacts on the solid state relay SSR13. (!1 SIS)

/

7 tT - Te'i5nici an

5.34.5 Connect the optical end of a stop cable to the LED
installed in step 6.34.3 and conn 3ct the drhie 5ansna

plug end to the "L1" jacks of the C-E test box.

/

7 a~te "Technicia n

6.34.6 Connect the optical end of a second stop cable to the
LED installed in step 5.34.4 an1 connect the dou5le
banana plug end to the "L2" jacks of the C-E test box.

I

Date TeI6nEian

|
|

|
,

;- -
-

y. . . .

.
.

.. - -

.
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6.0 PROCEDURE

6.34.7 Connect the optical end of a start cable to the LED
installed in the " Bistable Test" section of L151 and

*

connect the double banana plug en1 to the " LED 1" jacks
on the C-E test box. t -

/
Date Technician

S.34.8 On the channel 'C' bistable control panel, rotate the
bistable selector svitch to position number 12.

/-

Date Techifcian
~

6.34.9 Rotate the meter input selector switch to the " TRIP SP"
position.

/
~

Date Technician
5.34.10 Record the value indicated on the bistable control panel

digits 1 indicator.

Volts /~~

Yalue/51Ts~ ~ late ~7eThnician
6.34.11 Rotste the meter input selector switch to the "INPJT"

position.

/

Date Technician

6.34.12 In the " Bistable Test" section of L151, place the toggle
switch in the "3 DEN" position. The LED should
extinguish.

/
Date Technician

6.34.13 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentiometers in the " Bistable Test" section of L151
until the digital indicator on the bistable control
panel re31s 3pproximately .1 VDC on the tripped side of
the value recorded in step 6.34.5.

/
- ~

Date Technician

, . . . .

_ , . . . . _ , . - -, .
?.. -
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6.0 PROCEDURE

6.34.14 In the "3ist61e Test" section of 1.151, olace the toggle
switch in the " CLOSED" position. The LED should
ene rgi ze.

,

t
/

Date Technician

6.34.15 Adjust the " LOW' C0 ARSE" and " LOW FINE" potentiometers in
the "3ista51e Test" section of L151 until the digital
indicator on the bistable control panel reads 3.70 VD
+ .1 VDO.

/

7 ate Technician

6.34.15 Record the adjusted voltage.

Vol ts /

Value/ Units Date 7echnician

5.34.17 Energize the C-E test box and ensure the following
switches are in the correct positions.

.1 "L1" and "L?" stop lamps toggle switches are in the "0'J"
position.

I

Date Technician

.2 "L3", "L4", "L5" and "L6" stop lamps toggle switches are
in the "0FF" position.

/

7tT TecTnTcTaT--

.3 " START LA'4PS" toggle switch is in the "1/1" position.

/

Date Technician

.4 Start " TIMER MODES" switch is in the step DOWN position.

/

Date Technician

.. - g ., -

7, ..c.. -
, ~
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* ~ '
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6.0 PROCEDURE

6.34.17.5 Stop "TI'4ER ODES" switch is in the step up position.

/~

Date Technician
6.34.19 Adjust the input simulator box potentiometer in channel

' A' corresponding to bistable nueer 12 until the
bistable is tripped.

/

Date Technician
5.34.19 Ensure the toggle switch in the " Bistable Test" section

of L151 is in the " CLOSED" position.

/
Yate ~~TicTnician ~

5.34.20 Ensure the C-E test box timer is reset.

/

Date Technician
-

6. 3 4 .21 After the test equipment has stabilized, place the
" Bistable Test" section toggle switch on L151 in the
"0 PEN" position. The timer should start.

/
- Date Technician

6.34.22 Record the response time.

/
Value/ Units Date Technician

5.34.23 A1]ast the input simulator Sox potentiometer in channel
' A' corresponding to bistable number 12 until the
bistable input is returned to the value adjusted for in -

step 6.1.1.

6.31.2% Reset bistable number 12 in chtnnel 4.

/
Date ~~7ehniTian ~

;--
r-.._. ~

-;. - --- [' | . , :. ..

- -. ~.- - - - ' -
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6.0 PROCEDURE

6.34.25 Repeat steps 6.31.19 through S.34.24 s'hstituting
channel 'B' in place of channel ' A'.

Value/ Units Date Technician

5.34.25 Repeat steps 5.31.19 through 5.34.?t substit; ting
channel 'D' in place of channel ' A'.

/

Value/ Units Date Technician

5.31.27 Disconnect the " Bistable Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.34.1

/
- ~~

Date Technicj an

5.34.28 Reset all bistables.

/

Date Technician

6.34.29 Record the largest response time value of steps 6.34.22
S.34.25, 6.34.25 in t5e Data Collection T351e.

/

7 ate ~feThnici an

6.35 Hi,qh, Containme'nt Pressure to RTSG Response Time

NOTE: The fo11oving section measures the respols: time from the
! simulation of a trip signal into the Foxboro cabinet (using

the PPS Response Time Test panel L151) to the time then t5e
rotary relays trip. The C-E test box will be used as the
response time meas; ring device.

! 6.35.1 Ensure the temporary LED's are installed across the
'

rotary relay contacts per steps 6.19.1 through 6.19.3.

/
t ~

Date Technician

!

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

.

d' '
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.-

5.0 P_ROCEDURE !

5.35.2 Remove the PPS input sivJlator box leads from teminals
46 and 47 on TB-1 of L129, if not already removed.

/ '

~~5ste Technician

6.35.3 Connect the " Bistable Test" leads of L151 to teminals
45 ani 47 on T3-1 of L121, if not already connected.

/

Date Technician
~

5.35.4 On the bistable control panel being tested, rotate the
51sta51e selector switch to oosition num5er 13.

I

Date Technician

6.35.5 Rotate the meter input selector switch to the " TRIP SP"
position.

Date Technician

6.35.5 Record the value indicated on the bistable control panel
digital indicator.

Yolts /~~~

faTtie~/Uniis- ~~Ia~te TechnTcTan
---

I
~~~

5.35.7 Rotate the meter input selector switch to the " INPUT"
position.

Tte e3nTcian

6.35.3 In the " Bistable Test" section of L151 place the toggle
sciitch in the "0D[y" position. The LED should
exti ngui sh.

/
'

Date Technician

,- - g .- - .-
_ c, 1 .

--
.

Y -

*

. _ _ . . . _ . _ - - ~ - - - - ^ - ' - ' ~ - ' ~ - ~ ' ' ' ~ '__ ,
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6.0 PR_00EDURE

6.35.9 Adjust the "HIGH COARSE" ini the "HIGH FINE"
potentiometers in the " Bistable Test" section of L151
until the digital indicator at the bistole control
panel reads 1.00 VDC + .1 VDC. t

/

Date Technician
5.35.10 In the " Bistable Test" section of L151, place the toggle

svitch in the "CLOSE" position. The LED s5wid energize.

/

~3 ate " T hnician
6.35.11 Adjust the " LOW COARSE" and "LO'4 FINE" potentiometers in-

the "Eistele Test" section of L151 until the digital
indicator on the bistable control panel reads
approxi istely .1 VDC on the tripped side of the value
recorded in step 5.35.6.

~Wte Technician

5.35.12 Record the adjusted voltage.

Volts /
Val ue/ Units __ Date Technician

1

! 5.35.13 Connect the optical end of a C-E test box pickup cable
!

to the " Bistable Test" section LED of L151.

_ /

Date Technician

6.35.14 Connect the other end of this pickup cable to tne
" LED 1" jacks in the " START L A*1PS" section of the C-Ei

test box.
1

/
'Wte Teihnician,

,

6.35.15 Connect the optical end of four pickup cables to the
temocrary LE0's installed in steps 6.19.1 throagh 5.19.3.

'

Tati- Technician

|

,, . .,_
E m -. -. - - - - -

e -

_ _ , - , - - .- '
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6.0 PROCEDURE

5.35.15 Connect the other end of these four picOJs esbles to the
"Ll", "L2", "L3" and "L4" jacks in the "ST0D LAMPS"
section of th! C-E test box. {

.
6.35.17 Energize the C-E test box and ensure the following

switches are in the correct positions.

.1 "L1", "L2", "L3", "L4" stop lamps toggle switches are in
the "0N" positioq.

,

/
Date Te~c'finici an

.2 " START LA!iPS" toggle switch is in the "l/l" position.

/

Date Technician

.3 Start " TIMER MODES" switch is in the step up position.

/
Date Technician

.4 Stop "T1'iER M3 DES" switch is in the step up position.

/
Date Technici an

.5 "L5" and "L6" stop lamps toggle switches are in the
"0FF" position.

/
7te ~~TecTnici a n

6.35.13 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable qamber 13 uqtil the
bistable is tripped.

/

Date Technician

6.35.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 PEN" position.

/

Date Technician
~

-. . . . . . - .
_ _ . _

,

-

,
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6.0 PROCEDURE

6.35.23 Ensure the 0-E test box timer is reset.

/
~

Date Technician

6.3 5.21 Af ter the test equipment has stabilized, place the
"3istable Test" section toggle switch on L151 in the
" CLOSED" position. The timer should start.

/

Date Technici an

6.35.22 Record the response' time.

/

Value/Urei ts Date Technician

6.35.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable num5er 13 until the
bistable input is returned to the value adjusted for in
step S.1.1.

6.35.24 Reset hista 51e number 13 in channel ' A'.

/
~ ~

Date Technician
-

5.35.25 Repeat steps 6.35.13 through 6.35.24 substituting
channel 'B' in place of channel ' A'.

/

Value/ Units Date Technician

6.35.26 Repeat steps S.35.13 t5roug5 S.35.?% substituting
channel 'D' in place of channel ' A'.

/

Value/ Units Date Technician

5.35.27 Disconnect the "Bista51e Test" leads and replace t5e
input simulator leads on the Terminals they were removed
from in step 6.35.1

/
-~Uate Technician

NOTE: This step may be omitted if section 6.36 is to be
performed next.

-
- ; - t .,

. . g n_ .
. __

,

y,, . , _ _ __. _ __ s . .- - - - -- - -
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6.0 PROCEDURE

6.35.28 Reset all bistables.

/

Date Technician

6.35.29 Record the largest response time value of steps 6.35.22,
5.35.25, 5.35.25 in the Data Collection Ta51e.

/

~ Tite Teihnician
~

6.35 Hig5 Containment Pressure to ESFAS Response Time

NOTE: The following section nessares the response time from the
simulation of a trip signal into the Foxboro ca5inet (using
the PPS Response Time Test panel L1E1) to the tim? vhen the
solid state or mechanical relays trip. The C-E test box
will be used as the response time measurina device.

6.35.1 Remove the input simulator box leads from terminals 46
and 47 eq TB-1 of L123.

/
" Date "7fhiici an

5.36.2 Connect the " Bistable Test" leads of L151 to terminals
45 and 47 on T9-1 of L129. ,

;

|

/

-~6iti~ Technician
-

6.35.3 In bay 6 of cabinet A (LO34), connect an LED jumoer
!cable in series 'vith a six VDC pover supply across

terminals 28 and 30 on terminsi strip TB65. Thi s
monitors contacts on the mechanical relay '1R1 A. (CIAS) i

/-

Date ~~~feThnTifan ~

|

|

3- - . -- - e
s --

,
-

,. - . . . _ __
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6.0 P,ROCEDURE

5.35.4 In 5ay 5 of cabinet B (L935), connect an LED jumper
cable in series with a six volt DC power supply across
terminils 23 and 33 on terminsi strip TB55. This
monitors contacts on the mechanical relay MRID. - (CI AS)

/
~

Date Technician

5.35.5 Connect the optical end of a stop cable to the LED
installed in step 5.35.3 an1 connect t5e dou51e banana
plug end to the "L1" jacks of the C-E test box.

/
Date Technician

5.35.6 Connect the optical end of a second stoo cable to the
.

LED installed in step 6.35.4 an1 connect the double
5anana plug end to the "Li'' ja:ks of the C-E test b:s.

/
7 ate ~~TicEEici an ~~~

S.35.7 Connect the optical end of a start cable to t5e LED in
the "3ista51e Test" section of L151 end conne:t the
double banana plug end to the " LED 1" jacks on the C-E ,

test box.

/
-7 ate Technician

6.36.8 On.the channel 'C' bistable control panel, rotate the
bistaile selector s vitch to position num5er 19.

/

Date Technician

6.35.9 Rotate the meter input selector switch to the " TRIP SD"
position.

/

Date Technician

6.35.10 Record the value indicated on the bistable control panel
digital iniicator.

Volts
- Date ~ Technician

/
-

VaTue7|Tiifts
-

.

4* * m- e .ge t =- * V "% *
,,

* ,
,_ _ ._ _ - --



- - -

. . .. -.

SAN ON3FRE NUCLEAR GENERATING STATIO1 INSTRUMENT AND TEST PROCEDURE S0?3-II-3.3
UNITS 283 REVISION O PAGE 247

5.0 PR9".EDURE

6.35.11 Rotate the meter input selector s vitch to the " INPUT"
position.

/ t

Date Technician

5.35.12 In the " Bistable Test" section of L151, place the toggle
svitc5 in the "0 PEN" position. T5e LED should
extinguish.

/
vife ~~TeTEnic i a n

6.35.13 Adjust the "HIGH COARSE" and the "HIGH FINE" '

potentiometers in the "Bista51e Test" section of L151
until the digital indicator at the bistable control
panel reads 1.03 VDC + .1 VDO.

/

Date TeEhnician
<

5.35.14 In the " Bistable Test" section of L151, place the toggle
ssitch in the "0LOSED" position. The LED should
energize.

/

Date Technician

Adjust the " LOW C0kRSE" and " LOW FINE" potentiometers in6.36.15
the " Bistable Test" section of L151 until the digital
indicator on the bistable control panel reais
approximately .1 VD0 on the tripped side of the value
recorde1 in step 6.36.10.

|

/

Date ~Te~chnTii an

6.36.16 Record the adjusted voltage.

Volts /

Vafue7tInits 7 ate TiffinTcTan

>;, ; f_ i-
- --

-_
_ -. _

L_, 'e -
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6.0 PROCE0' RE,

6.36.17 Energize the C-E test box snd ensure the following
switches are in the correct positions.

.1 "L1" and "L2" stop lamps toggle switches are in the "01"
position.

/
Date Tecnnician

.2 "L3", "L4", "L5" and "L6" stop lamps toggle switches are
in the "0FF" position.

D5te ischnician

.3 " START L A'iPS" toggle switch is, in the ''1/l" position.

-
!

Date Technician

.4 Start " TIMER '103ES" twitch is in the step up position.

/
Tate TFEhlician ~

.5 Stop " TIMER M3 DES" switch is in the step up position.

/

Tte feiblician
6.36.18 Adjust the input simulator box potentiometer in channel

' A' corresponding to 51 stable number 19 until the
bistable is tripped.

__
/

Date Technician

6.36.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "00EN" position.

/

Date Technician

| 6.36.20 Ensure the C-E test box timer is reset.

| /
Date Technician

~

!

;- .c _

- . - - - -

r. - .

.

-

- -
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.
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6.0 PROCEDURE

6.3 5.21 Af ter the test equipment has stabilized, place the
" Bistable Test" section toggle switch on L151 in the
"CLOSE" position. The timer should start.

i

/

Date Technician

6.35.22 Record the response time.

I

Value/ Units Date Technician

6.35.23 Adjust the inout simulator box potentiometer in channel
' A' corresponding to bistable number 18 until the
bists51e input is returned to the value adjusted for in
step 5.1.1,

' 6.35.24 Rsset bistable nu,oer 16 in chaniel ' A'.

.

/

Date ~~~~TicTMET. an

5.36.25 Repeat stept 5.35.18 through 6.35.24 substituting
channel 'B' in place of channel ' A' .

/-

Value/ Units Date Technician

5.35.?S Repeat steps 5.36.13 through 5.36.?4 substituting
channel 'D' in place of channel ' A'.

/

Value/ Units Date Technician

5.36.27 Reset all bistables.

/

Date ~~Tiihnicia n

6.36.23 Record the largest response time value of steps 6.35.22,
6.36.25, 5.33.2 5 in t:1e " Data Collection Table."

/
~ ~

Date ~~Tiihnician

, - - - e- - - . , .c .
'' ~

,

"<
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6.0 PR2iE, DURE

6.35.?9 In biy 5 of cabinet A (L934), move the optical pickup
setup to terminals 43 and 45 on terninal strip 65. This
monitors contacts on the solid state relay SSR1 A. (CCAS)

i

/

'' Fate Technician

6.36.30 In bay 5 of cabinet B (LO35), move the optical pickup
setup to terminals 43 and 45 on terminsi strio 55. T5is
monitors contacts on the solid state relay SSR18. (CCAS)

/
~

Date Technician
~

.

5.3 5.31 Adjust the input simJlatcr box potentiometer in channel
' A' corresponding to bistable num5er 13 until t5e
51 stable is tripped.

5.35.3? Ensarc the to:gle switc5 in the "31sta51e Test" section
<

of L151 is in the "0 PEN" position.

/

Date Technician

5.35.33 Ensure the C-E test box timer and the channel 'C'
bistable are 53th recet.

'

/

~ Tite TecinTifH
-

5.35.34 Place the " Bistable Test" section toggle switch on L151
in the " LOSE" position. The timar should start.

/
-- ~

~~TihnTcTin
~

Date T

5.35.35 Record the response time.

/

Date Technician

5.36.35 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistible number 19 until the
bista51e input is returned to the value adjusted for in
step 6.1.1.

. - - -

.. . , ,
. s. ,.

.

- <
~ - ;

. ._ _ _ _ . . _ _ . . - - - - . . -- --.
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6.0 PROCED'JRE

5.35.37 Reset bistable nJmber 13 in channel ' A'.

/

Date Technician
--

5.35.33 Repeat steps 6.35.31 through 6.35.37 substituting
channel '3' in place of channel ' A'.

/

Date Technician

5.35.39 Repeat steps 6.35.31 t5 cough 5.35.37 substituting
c5t,,el 'O' in pl ace of channel ' A' .

<

/ '

7 sta TeThn m an 1

6.35.40 Reset all bisti5les.

/
'CaTe-~ TeTnnTc~1Tri~

5.3 5. 41 Record the largest response time value of steps 5.35.35
5.35.33, 5.35.33 in the " Data Collection Table".

/
7 ate ~fechnician

~~

5.36.42 In bay 6 of cabinet A (LO34), move the optical pickup
setup to terminals 25 and 27 on terminal strip 55. T5is
monitors contacts on the mechanical relay MRl A. (SIAS)

/

Date Technician
,

6.35.43 In bay 5 of cabinet B (LO35), move the optical pickuo
setup to terminals 25 snd ?7 nn terninal strio 55. This
monitors contacts on the mechanical relay MRlB. (SIAS)

/

Date feThqician ~~

6.36.44 Adjust the input simulator box potentiometer in channel
' A' corresponiing to bistable nua'aer 13 until the
bistable is tripped.

. !. ', _ ~ ~.~: s . ~ ~"~ '" '

f '_ _ . _1_ _ . _ 1- . -. r_ , . _ . m .- -
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6.0 PR2CEDURE

5.35.45 Ensure the toggle switch in the "Bista51e Test" section
of L151 is in the "0 PEN" position.

/
'

Date Technician
~~~

6.35.45 Ensure the C-E test box timer and the channel 'O'
bistable are both reset.

/

7te TechnicTan

6.35.47 Place the "Bista51e Test" section toggle switch on L151
in the "CL33E position. T5e timer should start.

/
Date Tecnnifi F " ~ !

5.35.43 Record the response time.

Volts /

Value/ Units Date Tecnnician
_

5.33.41 Adiist the input simulator 50x potentio7?ter in channel
' A' corresponding to bistable number 18 until the
bistable input is ret'lened to th? value adjusted for in
step 5.1.1.

5.35.51 Reset 5ista51e number 19 in channel ' A'.

/
" Tate Technician

5.3 5. 51 Repeat steps 6.36.44 through 6.35.50 substituting
channel 'B' in place of channel ' A'.,

i
,

/
~

Value/ Units Da tie ~ fechnician
!
'

5.35.52 Repeit steps 5.33.44 through 5.35.50 substituting
channel 'D' in place of channel ' A'.

/

Yalue/ Units Date Technician

i
,

[

- - - . s. - -

.; 1 _
-

-

s. .
--

,u
_ v; ~ -,
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6.0 DROC[DJR[

S.35.53 Disconnect the "Bists51e Test" leids and replace the
input simulator leads on the terminals they were removed
from in step 6.36.1

,

/

Date Technician

6.35.54 Reset all bistables.

/

Date Technician

5.35.55 Record the largest response time value of steos 6.35.35,
; 5.33.33, 5.35.39 in the " Data Collection Ta51e".

/

~6 ate TechEician
~ - ~

C.37 Lov EG-1 Fles to RTSG Response Time

t:3TE: The follosing section measures the response time fro 7 the,

simulation of a trip signal into the Foxboro cabinet (using
the PPS Pesponse Time Test panel L151) to the time when the
rotary relays trip. The C-E test box will be used as the
response time measuring device.

5.37.1 Ensure the temporary LED's are installed across the
i rotary relay conticts per steps 5.19.1 throagh 5.19.3.

I
Date Technician

5.37.2 Remove the PPS input simulator box leads from terminals
i 13 and 14 on TB-3 of L129.

/

Date Technician

6.37.3 Connect the " Bistable Test" leads of L151 to terminals
13 and 14 on TB-3 of L121.

/ ,
~'6a te ~TechnTeian

!

.

r

... - - . - - . - , . . . . - - . , - , . -- ~g _}__
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l

|6.0 P_ ROC ED'JRE

6.37.4 On the 5istable control panel being tested, rotate the
bistable selector switch to position number 15.

._ / '
Date Technician

6.37.5 Rotate the meter input selector switch to the " TRIP Sp"
position.

/

'Date 'TecTn~171Tn ~~~

f>.37.5 Record the value indicated on the bist3ble control panel
digital injicator.

Volts / -

Val ue76 nits ~6 ate TechnicTan
~

5.37.7 Rotate the meter input selector switch to the "INDUT"
position.,

F

/

Date Technician,

6.37.3 In the " Bistable Test" section of L151 place the toggle
svitc5 in the "00EN" position. The LE9 s5 auld
extinguish.

!

~UaTe~ TeBinTcian
~

6.37.9 Adj'ist the "HIGH C0 ARSE" and the "HIGH FINE"
potentio leters in the "Bistible Test" section of L151
until the digital indicator at the bista51e control
pinel resis approximately .1 VD0 on t5e trioped side of
the value recorded in step 6.37.6.

/

__Date TeTiinician

; 6.37.10 In the " Bistable Test" section of L151, place the toggle
j s.vitch in the "CLOSE" position. The LED shoJ11 energize.

/
~ Date Technician

-

!

l

!
l

!

|

- -_ :_ :q .. -.
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6.0 PROCEDURE

6.37.11 Adjust the " LOW COARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital
indicctor at the 51sta51e control panel reads 5.00 VD0 +
.1 VDC. t

-

/

Date Technician

6.37.12 Record the adjusted voltage.

Volts /

Value/ Units Date Technician

5.37.13 Connect the optien1 end of a C-E test box pickup cable
to the " Bistable Test" section LED of L151.

/

~~3 ate Technician

6.37.14 Connect the other and of this pickup cable to the
"LE91" jacks in the " START LA'iPS" section of the C-E
test box.

/

Tate TeThnician

6.37.15 Connect the optical end of four pickup cables to the
temparary LED's installed in steps S.19.1 through 5.19.3.

/

Date Technician

6.37.15 Connect the other end of these four pickup cables to the
"L1", "L?", "L3" and "L4" 13cks in the "STOP L A'PS"
section of the C-E test box.

. 6.37.17 Energize the C-E test box and ensure the folloving
'

switches are in the correct positions.

.1 "L1", "L?", "L3", "L4" stop lamps toggle switches are in
the "0N" position.

/

Date Technician

.2 " START L A!iPS" toggle switch is in the "1/1" position.

/

Date Technician

_ ;* _ i~
_ ._~ _ _:, ' _ -

. .- |-
'
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6.0 PROCEDURE

5.37.17.3 Start " TIMER 'iODES" switch is in the step down position.

/.

Date Technician

.4 Stop " TIMER MODES" switch is in the step uo position.

/
7 ate TecTnician

.5 "L5" and "L6" STOP LAMPS toggle switches are in the
"0Fr" position.

,

__

/

Date 'Tichnician

6.37.13 Atiust the inout simulator box potentiometer in channel
' A' corresynding to b'!stx51e r.unter 15 until the
5ista51e is tripp&d.

/

7 ate Techniciaii

5.37.19 Ensure tne toggic switch in the " Bistable Test" section
of L161 is f r; the "CLOSE" position.

I
~

Date Technici an
-

5.37.20 Ensure the C-E test box timer is reset.

/
Date 7echn1Tian

6.37.21 After the test equipment has stabilized, place the
"3ista51e Test" section toggle svitch no L151 in the
"0 PEN" position. The timer should start.

/

Date fechniciari

6.37.22 Record the response time.

/
Value/ Units Date ~'~7FcEnicTa n

:.- .. ~. - -- -

-
1

' "
.. < .

, , . .
,

, "
_ _ . _ . - - --- -
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|
|

6.9 P1XED'J1E ,'
6.37.?3 A1just t5e input simalstor 57: potentioneter in chin 1?1

' A' corresponding to bistable num5er 15 until the
5ists51e input is returned to the value adjusted for in
step 5.1.1. '

5.37.?1 Reset 5ista51e nnber 15 in chmel A.

/

'~3a~tT~-- Tecnnfci an

5.37.25 Repeat steps 5.35.18 through S.36.24 substituting
c5snnel '3' in pl ace of c5mel ' A' .

/
'V5T'e/Ur.its' Date TecinTcianI -

5.37.25 Repest st?ps 6.37.13 t5mrj5 5.37.?! suhtit.2tf *3
channel 'D' in place of channel ' A'. ,

i

Yalue/imits 7tTe ~ ~fe~c hni c i a *," '

6.37.27 r)i scon12 t t'qe '3ists51e Test'' leiis ani repir? tq?
input simJiator leads on the terminals they we.*E te73Ved

-

from in step 6.37.1

/

~6 ate ~~ fechniCiaq~ ~ ~~

6.37.23 Reset all bistables.

/
~ ~

TechnicianDate

5.37.23 Record the largest response time value of steps 5.37.22,
5.37.25, 5.37.?5 in the " Data Colle: tion Table".

I

Date Technician

|

!~

'"
j l'i

{
. ! - 2 ~~ ': -

,

' '*
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6.0 PROCEDURE

5.33 (gv SG-2 Flo.f to RTSG Resoonse Time

N1TE: The following section measures the response time from the
simulation of a trio signal into the Foxboro cabinet (using
the DPS Response Time Test panel L151) to the tim? v5en the
rotary relays trip. The C-E test box will be used as the
respoase time measuring device.

5.39.1 Ensure the temporary LED's are installed across the
rotary reliy conticts per steos 6.13.1 t5 cough 5.17.3

/
~ ~~~

Date Technician
~

5.33.2 Remove the PPS input simulator box leads from terninals
13 and ?O on T3-3 of L1?9.

/,

Date Technician

6.33.3 Connect the "3ista51e Test" leads of L1El to terminals
la and 20 on T3-1 of L1?9.

/-~

Date Tecnnician

5.33.4 On the bistable control panel being tested, rotate the
bists51e selector switc5 to position number 15.

I
~

Oste Technician

5.38.5 Rotate the meter input selector switch to the " TRIP SP"
position.

/

Date Technician

6.38.5 Record the value indicated on the 51 stable control panel
digits 1 indicitor.

Volts /~

ValuT/UTiTs Date Technician

S.33.7 Rotate the meter input selector s vitch to the " INPUT"
position.

/
Date Technician

.7;- . . . - - - - - - - - - . . - . . . - -
- . , - -

,

.- ,- -
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6.9 PROCED'JR,E

6.33.9 In the "Bists51e T?st" section of L151, place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

i

/
~

0 ate TeThn1Tian
-

6.33.9 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentiometers in the "Bista51e Test" section of L151
until the digital indicator on the bistabla control
panel reads approximately .1 VDC on tne trii ped side ofp
the value recorded in step 6.33.5.

,

/

Date Technician .
!

. 5.39.10 In the "G1 stable Test" section of L151, place the toggle
switch in the "CLO5E" ppsition. The LED should energize.

/

~Date Technician

6.?3.11 A1just the "!.0'4 C0 ARSE" and "LO'd FINE" potentiometers in,

the "3ists51e Test" section of L151 until the digital
indicator on the bistable control panel reads 5.00 VDC
+ .1 YO:..

/
7 ate ~~7echnici a ri

5.39.12 Record the adjusted voltage.

Volts /

Value/ Units Date ~ E nIcian

6.33.13 Connect the optical end of a C-E test box pickup ca51e
to the " Bistable Test" section LED of L151.

/~

Date Technician

6.39.14 Connect the other end of this pickup cable to the
" LED 1" jicks in the " START LA'4PS" section of the C-E

i test box.

/

Date Technician

1, ' .' ~ .' Y 'W-' *\ . . ;. L -: q . .

~'
. .. ,

r. _ ?- - ..
, _ , , . . _ - _ , _ , _ _ _ - - - - -
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6.0 PROCEDURE

6.33.15 Connect the optical end of four pickup cables to the
temporary LED's installed in steps 6.19.1 through 6.19.3.

/ '
Date Technician

5.38.15 Connect the other end of these four pickup ca51es to the
"L1", "Lt", "L3" and "L4" j acks in the "ST3P LAiPS"
section of the 0-E test box.

6.39.17 Energize the 0-E test box and ensure the fo11csin3
switches are in the correct positions.

.1 "L1", "L?", "L3", "Lt" stop lamps toggle s vitc5es are in
the "0N" position.

/
- Date Technician '

~

.2 " START LAMPS" toggle switch is in the "1/l" position.

I
~~Uate Technician

.3 Start "TI:1ER MODES" switch is in the step down position.

/

Date Technician

.4 Stop " TIMER M33ES" switch is in the step up position.

/

Date Technician

.5 "L5" and "L5" stop lamps toggle switches are in the
"0FF" position.

|

/
--

Date Technician

6.33.18 Adjust the input simulator box potentiometer in channel
'A' corresponding to bistable num5er 15 until the
bistable is tripped.

|
'

/

Date Technician
|

|
|

l

,
.

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

.
-

_ _. _ _ _ _ .
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6.33.11 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the " CLOSED" position.

__ / ' ~

Date 7eThnician
S.39.20 Ensare the C-E test box timer is reset.

/
Date fic6nician '

5.3 9. 21 After the test equipment has stabilized, place the
"Bista51e Test" section toggle switch on LIS1 in the
"0 PEN' position. The timer should start.

/
~~ Tite Technician ~

!~

i

S.38.22 Record the response time.

.

Vaiue/ Units Date Technician
6.33.23 A1just the input sinulster box ustentiometer in c5snnel

.

'3' corresponding to bistable number 16 until the
histible input is returned to the value adjusted for in
step 6.1.1.

6.33.24 Reset hist 351e nuq5er 15 in chinnel ' A'.

/-

DatT ~ Tic 6dician
6.38.25 Repeat steps 6.39.18 through 6.38.24 substituting

channel '3' in place of channel 'A'.

/~~

Value/ Units ~6atT TeThnician
5.39.25t

| Repent steps 6.33.18 through S.33.24 substituting
channel 'D' in place of channel ' A'.t

(

/
Value/ Units Date Technician

|

1

-

. --

:7
- -

, .- + ~
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6.33.27 Disconnect the "Sista51e Test" leais and replace the
input simulator leads on the teminals they were removed
from in step 6.38.1

*

i

/
Date Technician

6.39.23 Reset all bista51es.

I

Date Technician
6.39.29 Record the largest r'esponse time value of steps 6.39.22,6.33.25, 5.33.25 in the "Dsti Collectinn Table".

/~ ~ ~ ~ ~

Date sechnician

6.39 High-Hie Containment Pressure to ESFAS Pesosnsa Tin;e

'DTE: The fdloving section measures the respnse tim? from the
simulation of a trip signal into too. Foxboro cibinet (using
the PP3 Response Ti ae TSst panel L151) to the time en the
solid state relays trip. The C-E i.est box will be used as
the response ti o messu*in; device.

5.39.1 Remove the input simulator box leads from terminals 49
and 50 on T3-1 of L129.

|
__Date Technician

6.39.?
Connect the " Bistable Test" leads of L151 to terminals
49 snd 50 on TB-1 of L121.

/
Date Technician

6.39.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six V90 oover supply across
teminals 46 and 48 on tenninal strip TC55. This
ionitors contacts on the solid state relay SSRI A (CCAS)

'
/

Date Technician

l'

, . . . . . ..
. - - , - - - - _'; - -
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6.39.11 Rotate the meter input selector svitch to the " INPUT"'

; position.

/ '

Date Technician
6.39.12 In the " Bistable Test" section of L151, place the toggle

switch in the "0 PEN" position. The LED shoJ1d,

-

extinguish.
>
,

. /
Date Tecnnician"

6.39.13 Adjust the "HIGH COARSE" and the "HIGH FINE"
potenticmeters in the "Sista51e Test" section of LISI
until the digital indicator at the bistable contrni
panel reads 1.00 VD0 + .1 V30.

/ ~
Tate Techniciar.~

6.39.14 In the " Bistable Test" section cf L151, piece the toggle
switch in the "CLOSE3" position. The LED shw1d
energize.-

/
Date ~ ~ ~ Technician

5.39.15 Adjust the " LOW COARSE" and " LOW FINE" potentiometers in
the "3istable Test" section of L151 until the digital
indicator on the bistable control panel reads
aoproximately .1 VD0 on the tripped side of the value
recorded in step 6.39.10.

/

Date Technician

6.33.15 Record the adjusted voltage.

: _ Volts /j Value/ Units __ Date Technician'

(

6.31.17 Energize the 0-E test box and ensure the follo.ving
switches are in the correct po. tions.

,

*g, , . , , , . -,, . - - - . - - - - - . e w * *, . ,y a s s, ; i
. -.
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.

6.31.17.1 "Ll" and "L?" stop lamps toggle switches are in the "0N"
position.

'
/

Date Technician

"L3", "L4", "L5" and "L6" stop lamps toggle switches are.2
in the "0FF" position.

I
Tite Tichnician

-

.3 " START LAMPS" toggle switch is in the "l/1" position.
,

/

Date Technician
. -.

.4
Start " TIMER MODES" switch is in the step up position.

u

._ .f. _ . . .w ee - .2
~0 ate Technician

.5 Stop " TIMER MODES" switch is in the step up position.
.

/
Date fe'cInician

6.39.19 Adjust the input simulator box potentiometer in channel
' A' corrasponding to bists51e nnber 19 until thebista51e is tripped.

/
Date TeThnician

6.39.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "00EN" position.

/
Nte -- Te'cWEiciafi~

6.39.20 Ensure the C-E test box timer is reset.

j
- - -

Date Technician
~

.

~ . .
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5.0 PROCEDURE

5.31.21 Af ter the test equipment has stabilized, place the
" Bistable Test" section toggle switch on L151 in the
"CL3SE" position. The timer should start.

t

/

Date Technician

6.39.22 Record the response time.

/

Value/ Units Date Technician

5.3).23 Adjust the input simulator box potentiometer in channel
. ' A' corresponding to bistable number 19 until the
! bistable input is returned to the value sijusted for in

stgp 6.1.1.

5.39.24 Reset bista511 ntmber 19 in channel ' A'.

/

Tate -- TeceTci an

5.31.25 Repeat steps 5.39.18 throagi 6.39.24 substituting
channel 'C' in pla:e of chandel 'B'.

'

/

VaTu'e'7JnEs-- Tate ~~~~~Te c h nEEn--
~ ~ ~ ~

5.39.25 Repeat steos 5.39.18 through S.39.24 substituting
channel 'D' in place of channel 'B'.

/

Value/ Units Date TecTnician

6.31.27 Disconnect the "Bista51e Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.39.1.

/

Date Technician

6.39.23 Reset all bistables.

/

Date Technician
-

'~
,}~[ ~[ ':, , . . .: ,~, ..- - . ?y -- ~~, '

- - -
.

-
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6.0 PROCEDURE'

6.39.21 Recori the Isrgest response time value of steps 6.39.?2,
6.39.25, 6.39.26 in the " Data Collection Table."

'

/

Date Technician

6.40 Los RWT Level to ESTAS Response Time

NOTE: The fo11ovin3 section messu*es t5? response time from the
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Time Test panel L151) to the time when the
solid state relays trip. The C-E test box will be used as
the resoonse time measJring device.

6.40.1 Remove the input simulator box leads from terminsls 30

and 31 on T3-1 of L121.

-

Date Technician
-

6.40.2 Connect the " Bistable Test" leads of L151 to tenninals
31 and 31 on T3-1 of L129.

/

Date TeThnician

5.40.3 In bay 5 of cabinet A (LO34), connect an LED jumper
cele in series sith a six V00 pover s'Jpply scross
terminals 31 and 33 on terminal strip TB65. This
monitors conticts on t5e solid sttte relsy SSR14. (RAS)

/
~

Date Technician

6.40.4 In bay 5 of cabinet B (LO35), connect an LED jumper
ca51e in series with a six volt 00 power s'apoly across
terminals 31 and 33 on terninal strip TB55. This
monitors contacts on the solid stste relay SSR1B. (RAS)

/

'Ta'te TeT661Tian
-

6.40.5 Connect the optical end of a stop cable to the LED
instslied in step 6.40.3 and connect the doJble banana
plug end to the "L1" jacks of the C-E test box.

/

Date Technician

, ; 3 ;. _ - - . - .r - ~ ~
,
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6.0 PRffDURE

6.40.5 Connect the optical end of a seconi stop ca5le to the
LED installed in step 6.40.4 and connect the double
banina plug eni to the "L2" jscks of.the 0-E test box.

/

~'ITa W lecWc i a n ~~'~

6.40.7 Connect the optical end of a start cable to the LED
installed in the "31sta51e Test" section of L151 and
connect the double banana plug end to the " LED 1" jacks
on the C-E test box.

/

Date Technicfa n

6.40.B On the channel 'C' bista51e control panel, rotate the
hista 51e selector s41tch to position nn5er 20.

/

Date Technician

6.40.9 Rotate the meter input selector switch to the " TRIP SP"
position.

Date Techn1Tian

6.40.10 Record the value indicated on the bistable control panel
digital indicator.

Volts /- ~

VaEENnTtT ~~6ite TeTh7cian
~ -

I
'

6.40.11 Ratste the meter input selector s:vitch to t5e "I4?UT"
position.

_ _ _

/

Date Technician

6.40.12 In the " Bistable Test" section of L151, place the toggle
switch in the "0 PEN" position. The LED shoald
extinguish.

/

Date Technician

|

s u. , , -- -. -- , - .,
_
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6.0 PROCEDURE

5.40.13 Adjust t5e "HIGN COATSE" and the "HIGH FI1E"
potentiometers in the " Bistable Test" section of L151
until the 11gits) indicator at the 51sta51e control

*panel reads 2.50 VD0 + .1 VDO.
,

/

Date Technician

5.40.14 In the " Bistable Test" section of L151, place the toggle
svitch in the "0LOSED" position. The LE7 shoali
ene rgi ze.

/

7 ate TeTnnician

5.40.15 Adjust the " LOW COARSE" and " LOW FINE" potentiometers in
t5e "Sistan1e Test" section of L151 :ntil the digital
indicator on the bistable control panel reads
approximately .1 VD0 on the tripped side of the value
recorded in step S.40.10.

/

Date Technician

6.40.15 Record the adjusted voltage.

Volts /
Value/ Units - Date Technician

6.43.17 Energize the C-E test box and ensure the folloving
switches are in the correct positions.

.1 "L1" and "L?" stop lamps toggle svitches are in the "01"
position.

I
~

Date Technician

.2 "L3", "L4", "L5" and "L6" stop lamps toggle switches ere
in the "0FF" positinn.

/
- Date ~~ ~ ~ Technician

~

.3 " START LAM'S" toggle switch is in the "1/1" position.

/
~

Date Technician

y[ ?.~ L ? *,. . :. . .3 . . . - .. . .
.~,* *' ~- *-

.
_
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_

6.40.17.4 Start "TI'4ER MODES" switch is in the step up position.

/

Date"~~ Technician
-~-

.5 Stop " TIMER M3 DES" switch is in the step up position.

/

uate 1ec7inician
-

6.40.18 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 20 until the
bistable is tripped.

/

Date Technician

6.40.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 PEN" position.

/
_

Date Technician

6.40.20 Ensure the C-E test box timer is reset.

/

~~Uate Technician

6.4 0. 21 After the test equipment has stabilized, place the
"3ista51e Test" section toggle s vitch on L151 in t5e
"CLOSE" position. The timer should start.

/
---

-_ _ _Date Technician

l 6.40.22 Record the response time.

/

value/ Units 7 ate Technician
-

| 6.40.23 Adjust the input simulator box potentioneter in channel
' A' corresponding to bista51e number 20 until the
bista51e input is returned to the value adjusted for in
step 6.1.1.

|

!

l

!
!

. [[ . - -
-

-},:-~ :-
-
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6.40.24 Reset 51sta51e number 20 in channel 'B'.

/

Date Technician

6.40.25 Repeat steps 6.40.18 through 6.40.24 substituting
channel 'B' in 01 sce of channel ' A' .

I

Value/ Units Date Technician

6.43.25 Receit steps S.40.13 through 6.40.24 su5stituting
channel 'D' in place of channel ' A'.

/

Value/ Uni ts Date Technician

6.40.27 Disconnect the "Bista51e Test" lesds and repisce the
input simulator leads on the terminals they were removed
from in step 6.40.1

/
Date Technician

-~ ~ ~

6.40.23 Reset all bistables.

/

Date Technician

6.40.29 Record the largest response time value of steps 6.40.??,
6.40.25, 5.40.25 in the " Data Collection Table".

/
~ ~

Date Technician

6.41 High SG-1 Differential Pressure to ESFAS Response Time

NOTE: The follo-sing section m?nsures the response time fro 7 t5e
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Time Test panel L151) to the time 9:1e9 the
solid state relays trip. The C-E test box will be used as
t5e response time measuring device.

-- .- .- . . ..

ya_ j' 'a " ~'
.. ., ., ...,
''

.
'
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6.41.1 Remove the input simalator box leads from terminals 35
and 37 on TB-1 of L129.

7 s

7 ate Technician
-

6.41.2 Connect the " Bistable Test" leads of L151 to terminals
35 anj 37 on T3-1 of L129.

/

Date ~~7eThnici an

5.41.3 In 5ay 5 of cabinet A (LO34), connect an LED jut.per
cs51e in series with a six VDC poder supply across
terminals 37 and 39 on terminal strip TB65. This
monitors contacts on the solid state relsy SSR1 A.
(EF A3-1 )

/

Date Technician

6.41.4 In bsy 5 of cabinet B (LO35), connect an LED jumper
es51e in series with a six volt DC power sJpply across
ten.inals 37 and 39 on terminal strip TB55. This
mon tors contacts on the solid state relay SSRIS.

(EF AS-1 )

/
___

Date Technician

6.41.5 Connect the optical end of a stop cable to the LED
insts11ed in steo 5.33.3 and connect the double bsnsna
plug end to the "L1" jacks of the C-E test box.

/

~~6 ate TechniTian
-~~ ~

5.41.6 Connect the optical end of a second stop cable to the
LED installed in step 5.40.4 and connect the double
banana plug end to the "L2" jacks of the C-E test box.

/

- Ul e Techniciant

.-
_; _ m. 3

. .,.
- ,

.
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5. 41 .7 Connect the optical end of a start cable to the LED

installed in the "31 stable Test" section of L151 and
connect the double Sanant plJg end to the "LE31," jacks
on the C-E test box.

|
--

Date Technician

5.41 .8 09 channel 'C' bistable control panel, rotate the
bistable selector switch to positio Trn5er 21.

/
~

Date Techniciaq

6.41.9 Rotate the meter input selector switch to the " TRIP So"
posi ti on.

/

Date fechnician

5. 41 .1 0 Record the value indicated on the bistable control panel
digital indicator.

- Volts /-

Value/Linits Date Techlician
-- ~~

6. 41 .11 Rotite tne meter input selector svitch to the " INPUT"
posi tion.

~ ~

Date Technician

5.41 .1 2 In the " Bistable Test" section of L151, place the toggle
s siten in the "0PEtJ" position. Th? LE3 shoald
extinguish.

--

/

Date Technician

5.41 .1 3 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentio leters in the "31 stable Test" section of L151
until the digital indicator at the bistable control
panel reads 3.70 VDC + .1 VDC.

,

/
Date Technician

_ .,
_ y, ;_, 1 g . .
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SAN ON0FRE NUCLEAR GENERATING STATION INSTRU! TENT AND TEST PROCEDURE S023-11-3.3
UNITS 253 REVISION O DA1E 274

5.0 PROCEDURE

5.41.1 4 In the "Bista51e Test" section of L151, place the toggle
switch in the " CLOSED" position. The LED should
energize.

t

i

Date Technician

6.41 .1 5 Adjust the " LOW C3 ARSE" and " LOW FINE" potentiometers in
the "3ists51e Test" sectinn of L151 until the digital
indicator on the bistable control panel reais
approximately the sum of: .1 VDC plus the input value
of position 22 plus the value recorded in step 5.41.10.

-

Date ie nnician

6.41.1 6 Re:ord the adjusted voltage.

Vol ts /

Value/ Units Date Technician

5.41.17 Energite th2 C-E test box sni ensure the follo.ving
switches are in the correct positions.

1 "L1" a1d "L2" stop lamps toggle s.vitches are in the "0N".

position.

/

Date Technician

2 "L3", "L4", "L5" and "L6" stop lamps toggle switches are.

in the "0FF" Dosition.

/
~

Tate ~ Technician

3 " START LN4DS" toggle switch is in the "1/1" position..

|

/

Date Technician

4 Start " TIMER !40 DES" switch is in the step up position..

/

Date Technician

|
t

.

*" ''g9" @ ^ 4L.W*** 80 a . ,o py
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SAN O'40FRE NUOLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.3
UNITS 2%3 REVISIO1 0 pASE 275

5.0 PROCEDURE

6.41.17.5 Stop " TIMER '43 DES" svitch is in the step up position.

/
~~

Date fechnician

6.41 .1 8 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable nufaer 21 until the
bistable is tripped.

/

Date Technician

5. 41 .1 9 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0'E4" position.

/
-

Date Technician
.

6.41.20 Ensure the C-E test box timer is reset.

/

7 ate Echnician

6. 41 . 21 Af ter the test equipment has stabilized, place the
"3ista51e Test" section toggle svitc5 on L151 in the
"CLOSE" position. The timer should start.

late TecEEEn~>

6.41.22 Record the response time.

/

| Value/ Units Date Te:hni:ian
~~

l

6. 41 .2 3 Adjust the input simulator box potentiometer in chinnel
' A' corresponding to bistable number 21 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

| S.41.24 Reset 51sta51e number 21 in channel ' A'.

I

Date Schnician
|

|

|

|

< . , ~ ~ . ,
,_ ..; ._ ; _

_ ,

- - ,



SAN ON3FRE NUCLEAR GENERATING STATION INSTRU'4ENT AND TEST PROCEDURE S323-JJ-4 #
'

b UNITS 243 REVISION O PAGE,276
,

5.0 PROCEDURE'

6.41 .2 5 Repest steps 5.41.18 throa35 S.41.24 su5stituting
channel 'B' in place of channel ' A'.

j 1 -

Value/ Units Date Technician

5.41.25 Recest steps 6.41.19 through 5.41.2% su5stituting
channel 'D' in place of channel ' A'.

I

Value/ Units Date Technician

6. 41 .2 7 Disconnect t5e "Bista51e Test" lesis and replace the
input simulator leads on the terminals they were removed
from in step S.41.1

/
Date Technic 1Tn~

|

6.41.28 Reset all 51 stables.
|

/ |
Date Technician i

S.41.29 Record the largest response time value of steps 6.41.22,
6.41.25 S.41.26 in the " Data Collection Ta51e".

/

Date Technici an

5.42 High SG-2 Differential Pressure to ESFAS Response Time

NOTE: The following section nessures the response time from t'ie
simulation of a trip signal into the Foxboro cabinet (using
the DPS Response Time Test D3nel L151) to the time then th?
solid state relays trio. The C-E test box will be used as
the respnnse time m?asuring device.

6.42.1 Remove the input simulator box leads from tenninals 33
and 34 on T3-1 of L129.

/_~

Date Technician

~.

_ - -
-- v- , .

, - .- ., -
..
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' NITS ?t3 'tEVISION O DA3E 277

S.0 P,REEDURE

5.42.2 Connect the "Bists51e Test" le31s of L151 to terminals
33 and 34 on TB-1 of L129.

/
'

late fechnician

6.42.3 In bay 6 of cabinet A (LO34), connect an LED jumper
ca5le in series with a six VD0 po.ver supply across
terninals 40 and 42 on terninal strip TBS 5. This
manitors contacts on the solid state relay SSRI A.
(EFAS-2)

'

/
> Date Technician

6.42.4 In bay 5 of cabinet B (LO35), connect an LED junper
cable in series with a six volt 90 po.ver supp1v across
terminals 40 and 42 on tenninal strip TB55. This
monitors contacts on the solid stite relay SSR13.
(EFAS-2)

/

Date Technician

6.42.5 Connect the optical end of a stop cable to the LED
installe1 in step 5.42.3 and connect the daa51e 5sonna
plug end to the "L1" Jacks of the C-E test box.

~

Date Technician

6.42.6 Connect the optical end of a second stop cable to the
LED insts11ed in step 3.4?.4 and connect t! e double1

banana plug end to the "L2" jacks of the C-E test box.

/
-

Date TechnTcian

6.42.7 Connect the optical end of a start cable to the LED in

the "Bista51e Test" section of L151 and connect the
double banana plug end to the " LED 1" jacks on the C-E
test box.

/
Date Technic 1'an

|

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

. . ,. _.

. ,
_ _
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SAN ON3FRE NU; LEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-11-3.3
UNITS 213 REVISIO:10 PAGE 279

6.0 PROCEDURE

6.42.9 On channel 'C' bista51e contrni panel, rotste the
bistable selector switch to position number 22.

*

j s

Date Technician

6.42.9 Rotate the meter input selector switch to the " TRIP SP"
position.

/

Date Technician

6.42.10 Record the value indicated on the bistable control panel
di ital iniicator.3

Volts /~~~

Valud[LInTtT ~ Dite ~ ~fechnician -

6.42.11 Rotate the meter input selector switch to the "IN?UT"
position.

/

Date TiciinTcian

6.42.12 In the " Bistable Test" section of L151, place the toggle
s vitch in the "0 PEN" position. The LED should
extinguish.

/

Date Technicia6

6.42.13 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentiometers in the "31sta51e Test" section nf L151
until the digital indicator at the bistable control
panel reads 3.70 VDC + .1 VDC.

1 /

! Date ~Tichnician

6.42.14 In the " Bistable Test" section of L151, place the toggle
switch in the " CLOSED" position. The LED should
energize.

/
~

Date TeEEnician

|
t

|

l

|
'

,

7; . .
. . . . - .
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SAN ON3FRE N'JCLEAR GENERATING STATION INSTRU'4ENT AND TEST PRO ^EDURE S023-11-3.3041TS 213 REVISION O PAGE 279'
,

,

5.0 PROCEDURE

6.4?.15 Adjust the " LOW 09 ARSE" and "L9W FINE" ootentiometers in
the "Bistible Test" section of L151 untti the digital
indicator on the bista51e control panel reids
approximately the sum of: .1 VDC plus the input value
of position 21 plus value reco*ded in steo 6.42.10.

-Date Technician

6.42.15 Record the adjusted voltage.

Volts /

Value/ Units Date Technician

5.4?.17 Energize the '-E test box and ensure the folloving
switches are in the correct positions.

.1 "L1" and "L2" stop lamps toggle svitches are in the "04"
position.

/

Date Technician

.2 "L3", "L4", "L5" and "L6" stop lamps toggle switches are
in the "9FF" positica.

I

~6ste TeTiinTilan

.3 " START LA*4PS" toggle switch is in the "1/1" position.

/
7 ate Technician

-

.4 Start " TIMER MODES" switch is in the step up position.

I

Date Technician

.5 Stop " TIMER MODES" switch is in the step up position.

/

Date Technician

.

9* *- *. **F *'J49 to ,7" 9 ' * * - = " *
k,
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SAN ONOFRE NUCLEAR GENERATING STATION INSTRU'iENT AND TEST PROCEDURE S023-11-3.3
U' LITS 213 REVISIO:1 0 PAGE 2 M

6.0 90CEDURE

6.42.19 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 22 until the
bistable is tripped.

,

/

Date Technici an

6.42.19 Ensure the toggle switch in the " Bistable Test" section
of L191 is in the "00EN" position.

/

Date Technician

6.42.20 Ensure the C-E test box timer is reset.

/

Date Technician

6 . 4 2 . 21 After the test equipment has stabilized, place the
"Bist351e Test" section toggle s vitch on L151 in the
"CLOSE" position. The timer should start.

/

Tite - TeEnnTfiTn-

6.42.22 Record the response time.

Value/ Units Date Technici an

6.42.23 A1just the input simulator box potentiometer in channel
' A' corresponding to bistable number 22 until the
bista51e input is returned to the value adjusted for in
step 5.1.1.

6.42.24 Reset 5ista512 number 22 in channel ' A'.

/

Date Technician

6.42.25 Repeat steps 6.42.19 through 6.42.24 substituting
chsnnel 'B' in place of chsnnel ' A' .

I-

TaTue7 Units Date Technician
- -

, - - _ -- $4 4
_

.,, ,, . ., .
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SA10'DFRE N'JCLEAR GENERATING STAT!31 INSTRU'4ENT AND TEST PROCED'JRE S0?3-11-3.3
UNITS 283 REVISION O PAGE 2B1

'

r

|5.0 PROCED'JRE '

)
6.42.25 Repeat steps S.42.18 through 5.4?.24 substituting '

channel 'D' in place of channel ' A'.
I

| '

Value/ Units Date Technician
.

!

6.42.27 Disconnect t5e "31sta51e Test" leais and replace the
input simulator leads on the terminals they were removed
f rom in step 6.42.1

/

~ Tate fechnician
-

6.42.28 Reset all bistables. |
l

|
\- Date Technician <

5.42.29 Record the largest response time value of steps 6.42.22,
6.4?.25, 5.42.25 in the "Dats Collection Table".

/

Date Technician j

6.42.30 Af ter completing the " DATA COLLECTION TABLE", use the l
data to fill in the "RESD3N3E TI'iE TA3LE" and verify '

that the total response time value meets the technical
specifications listed on table 3.3-2.

NOTE: The ESFAS field component response time values will be
supplied by engineering personnel.

NOTE: If more than one com5ination of integral response times
exist for i given function, use the most conservative
(longest) response time value when filling in the time
response table.

6.43 Restoration

6.43.1 Disconnect all test boxes and reconnect proper leads to
ter ninal s.

I

Date Technician

Ig 7 g _ _ - _ . . . . . . .-

.



e 1
1

INSTRU'4ENT AND TEST PROCEDURE S023-II-3L.p*i
'

M SAN ON3FRE NV", LEAR GENERATING STATION
UNITS 233 REVISION O PEE 7.32 |

|. -

5.0 PROCEDURE

5.43.2 Reconnect P34 an1 D35 in all four channels.

/

Date Technician -

6.43.3 Verify the RPS/ESFAS per press bypass is enabled on all
four channels.

/

Date Technician

5.43.4 Verify the DN3R/ LOCAL POWER DENSITY BYPASS is enabled on
,

; all f aar chtnnels.

/
-

Date Technician

5.43.5 Verify the LOSS OF LOAD BYPASS is enabled on all four
c5annels.

-

Date Technician

6.43.5 Verify the HI LO3 P3WER BYPASS is n3 enabled on any
chaqqel.

/

Date TechTfcTan

6.43.7 Verify the TEST POWER SUPPLY is deenergized.

/

Date Technician

5.43.8 Step the variable SG pressure setpoint down to its
minimra to clear the LO SG PRESS trips.

NOTE: Depending on actual RWT level and steam generator levels, it
may not 5e possible to clear the LOW S3 LEVEL and LOW RWT
LEVEL trips.

6.43.9 Verify no bista51e Pretrio, Trip, or 3ypass lights are
energized on any of the four channels.

/,

'

Date Technician

\;,_ -

3 7.
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SAN ONOFRE NUCLEAR GENERATING STATION
UNITS ?!1 INSTRU!1ENT AND TEST PROCEDURE S0?3-II-3.3

REVISIO!1 0 PA3E 233

6.0 PROCEDURE

6.43.10 Verify all PPS bay 1oors are closed and locked.

/
Date Technician

6.43.11 Remove all jumpers that were installed in step S.1.4 and
unisolate all the field wiring that was isolated in
step 6.1.4.

/
Date Technician

6.43.12 Inform the watch en'ineer that the test has beeng
completed.

/
Date TechnTeian

7.0 RECORDS

7.1 On comaletion of this test, t5f s procedu-e shall be signed by the
technician and responsible Instrument Foreman. The Supervisor of
NJclear Plant Instramentation shall revies an1 approve the data.

7.2 Transfer of data shall be made to the CD'i Center per 5023-10-4 on
completion of this test. Copies of this procedure may be made for
retention in the Instrument and Test Shop Files.

7.3 List the test eluipment as instructed in Step 3.5.
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SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3 3

UNITS 2&3 REVISION 1 PAGE 28

7.0 RECORDS

7.4 Record the date test completed i
*.

Technician (s)
.

Foreman

DateApproved by

Remarks

8.0 ATTACHMENTS

8.1 Data Collection Tables (11 pages)

8.2 Drawings and Diagrams (7 pages)

8.3 Pressure Transient Information (Appendix C) (1 pages)

8.4 Rotary Select Switch Positions (Appendix D) (3 pages)

8.5 ESFAS Actuation Relays Electrical Lineup (Appendix E) (4 pages)

8.6 ESFAS Actuation Relays (Appendix F) (3 pages)

8.7 ESFAS Interposing Relays (Appendix G) (1 page)

8.8 CPC/CEAC Response Time Test (Appendix H) (9 pages)

8.9 Valid User Entries (Table H1) (5 pages)

8.10 RTT Part 2 CPC Sample Run (2 pages)

8.11 CPC Point ID Assignments (Table H2) (3 pages)

8.12 CPC Point ID Assignments (Table H3) (8 pages)

h? n

8. KATZ
Station Technical Manager

VSteinman:1954b/mr
Continued from 1953b
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SAN ONOFRE NUCLEAR GENERATING STATION INSTR. AND TEST' PROCEDURE S023-11-3.3
UNITS 2 AND 3 REVISION 1 PAGE 1 0F 11 '

ATTACHMENT 8.1
'

CDM ENCODE NO. NC119-TRP

DATA COLLECTION TABLE

STEP NO. DESCRIPTION VALUE UNITS

6.2.12 PT-0101-1 High Pzr Press
6.3.12 PT-0102-1 Low Pzr Press
6.4.12 PT-1013-1 Low SG-1 Press
6.5.12 PT-1023-1 Low SG-2 Press
6.6.12 LT-1113-1 Low SG-1 Level
6.7.12 LT-1123-1 Low SG-2 Level
6.8.12 PT-0351-1 High Cont. Press
6.9.12 PT-0352-1 High High Cont. Press
6.10.12 LT-0305-1 Low RWT Level
6.11.12 PDT-0978-1 Low SG-1 Flow
6.12.12 PDT-0979-1 Low SG-2 Flow
6.14.16 TE-0112-1
6.15.16 TE-9178-1
6.16.16 TE-0122-1
6.17.16 TE-9179-1
6.18.4 RTSG Uncorrected
6.19.35 High Linear Power to RTSG
6.20.13 High Log Bistable to RTSG
6.20.28 High Log Preamp
6.22.2.20 Low Temperature TT112CA
6.22.2.40 Low Temperature TT122CA
6.22.2.60 High Temperature TT112HA
6.22.2.80 High Temperature TT122HA
6.22.3.21 Pzr Dressure
6.22.4.28 Ex core Power
6.22.5.23 ST 113A W1 RCP Speed
6.22.5.46 ST 123 W2 RCP Speed
6.22.5.58 ST 133 W3 RCP Speed
6.22.6.19 ST 143 W4 RCP Speed
6.23.29 High Pzr Press to RTSG
6.24.29 Low Pzr Press to RTSG

* 6.25.28 Low Pzr Press to SIAS
6.25.42 Low Pzr Press to CCAS
6.26.29 Los SG-1 Level to RTSG
6.27.29 Low SG-1 Level to EFAS-1,

6.28.29 Low SG-2 Level to RTSG
6.29.29 Low SG-2 Level to EFAS-2
6.30.29 Low SG-1 Press to RTSG
6.31.29 Low SG-1 Press to MSIS
6.32.29 Low SG-2 Press to RTSG
6.33.29 Low SG-2 Press to MSIS
6.34.29 High Cont. Press to RTSG
6.35.28 High Cont. Press to CIAS
6.35.41 High Cont. Press to CCAS
6.35.55 High Cont. Press to SIAS

~' "

j ' ~7 _
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SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.3
UNITS 2 AND 3 REVISION 1 PAGE 2 0F 11 .

ATTACHMENT 8.1 '

DATA COLLECTION TABLE

(Continued)

STEP NO. DESCRIPTION VALUE UNITS

6.36.29 Low SG-1 Flow to RTSG
6.37.29 Low SG-2 Flow to RTSG
6.38.29 High-High Cont. Press to CSAS
6.39.29 Low RWT Level to RAS
6.40.29 HighAP SG-1 to EFAS-1
6.41.29 HighAP SG-2 to EFAS-2

Q ~, C,. ~?[~""G~C: _ _' 't = . ;. - - <%~~ ~'' * ' ~ * ~~
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SA?; DMOFRE NUCLEAR CENERATING STATION INSTRtfHrNT AND TEST PROCEDURE S023-11-3.3<

00lTS 2 AND 3 HIVISION 1 PAGE 3 CF 11*
,

AllACllMINI,

IRAIN A

1. Pressurlier Pressure-Low

dj a. SIAS
(1). Sarcty injection

' . , ' s. High Pressure Safety injection
'f

.!! rield Comp. Rec. Ilme Test No. Relay Time lest No. Total Time
a' 'POIIg
1 *Po18

*HV-93?4
"HV-93?T' ' '

! ' LIV-9330
*HV-9333

b. Low Pressure Safety injection
*POIS
*HV-9325
*HV-9328

*

3. Containment 1 solation
Emerg. Diesel Sta rt Delay or in sec + Instr. and Logic Hosponso only

4. Conta inment Spray (pumps)+

'*
'P-012
'HV-6501.

!' 5. Containment Emergency Cooling

e# a. Field Comp. Rec. Time Test No. Relay Time Test No. Total Time
s. .CCW. Pumps

i', 'P-024
"P-025

./ b. C.C.W. Valves
;) HV-6212
t, llV-6218

HV-6366
HV-6367

a llV-6310
,- HV-63/1

c. Emergency Cooling Fans

A-UT1
A-HT4

* E-399
* f-401

3. Containment Pressure fligh

a. Sl AS (see Pressurizer Pressure low)
b. CIAS

(1.) Containment isola tion (See items)*

4. Containment Pressure Iligh liigh

a. CSAS
(I) Conta inment Spray

' * HV-9361
.
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SAN ONOFRE NUCLEAR CEZERATING STATION INS 1RilMINT AND TEST PROCEDURE SO23-II-3.3
UNITS 2 AND 3 RIVISION 1 PAGE 5 CF 11 % '

.

AIIACHMLNT |
.. . ..

1. Pressurizer Pressure-Low

a. SIAS
'ij (1). Safety injection

*
a, liigh Pressure Safety injection

Field Comp. Rec. Time Test No. Relay Time Test No. Total Time,
* P019

* liv-9323
* HV-93?6
* HV-9329 ,

* HV-9333 *

b. Low Pressure SArety injection *

* P016
* HV-93?2 -

* HV-9331

3. Containment Isolation
E me rg . Diesel Start Delay or 10 Sec + Instr. and Logic Response Only

4. Conta inment Spray ( Pumps)

* P-013 -

* HV-6500

5. Containment Emergency Cooling

a. Field Comp. Rec. Time Test No. Relay Time Test No. Total Time-

a. CCW. Pumps
*P-026

a

b. C.C.W. Valves
' ItV-6213>

itV-6219i'
IIV-6368'

IIV-6369
HV-6372
HV-6373

.-

c. Emergency Cooling rans.

' A-072
A-073
E-f00* l

* E-402

3. Containment Pressure liigh

a. Sl AS (see Pressurizer Pressure t ow)
b. CIAS

(1.) Containment isolatiors ( See items)
is . Containment Pressure High liigh

a. CSAS
(1) Conta inment Spray

* IIV-9 368,
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SAN ONOFRE NUCLEAR GE.'ERATihG STATION INSlHUHlN1 AND TEST PROCLDURE S023-11-3.3*

UNITS 2 AND 3 lit VI S ION 1 PAGE 8 Cr 11
AllAchMLNT 8.1

HljiLONSr_[1ME , f Allt I, (ConLipued)

lteactor t rips

I s, CPC signal HISG Intal lech. Spec. Ve ri fi ed
Function P roce;s s ilig___( Co r rect edj Response limo Accept. Cri t. Initial /Date

Local Powe r Dens i ty H i

ri t. 1. Ex-Core Detectors .68 sec*
1

,| 2. CEA Positions .53 sec'*
,.

|, DNBR Low

1. Ex-Core Detectors .68 sec*
,

2. CEA Position .53 sec"* .

i

r
3. Cold Leg Temp. .68 sec##

,

4. Hot Leg Temp. .68 sec##

5. RC Pump Shart Speed .68 sec#

6. PRSRZR Pressure .68 sec###
.

NOTE: Cold and Hot Leg Temperature sensors are response time tested on a stand alonc
basis. Record the time constants separately.

1. Cold Leg Temp. sensors __
acceptanco critoria Verified

,
4 value/ units 5.4 sec

initial /date'

2. Hot Leg Temp. sensors 5 . 84 sec_ _ _ _ _ _ _ _ _

value units initial /date

r

FOOTNOTES:

' Neutron detectors a re exempt f rom response t ime testifiq. Response time of the pentrosi flu < signal portion of
the channel shall be measured from detector output or input of first electronic component in channel.

** Response time shall be measured from the onset of a single CLA drop..

# Response time shall be measured f rom the onset of a 2 out or is Reactor Coolant Pump coastdown.
3

## Response timo shall be measured f rom the output of the sensor. RID response timo shall be measured at least
ofice per 18 months by means of the loop Current Step Itosponso ( LCSH) method. Iho measured H of the slowest
RTD shall be less than or equal to 6.0 seconds.

!
### Response time shall be measured f rom the output of the pressuse transmittor. the transmitter response Limo

'

constant shall be less than or equal to U./ seconds where t he pressure transme tter responso time is equivalent to
the time i nte ra l requi red for the transmitter to achieve 63.?f, or its total change when subjected to a step change
in pressure transmitter pressure.

4

.

k

.

a

.
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.' SAN ONOFRE NUCLEAR CEZERATING STA110N 1%SIHUMINI AND TEST PHOCLDURE S023-11-3.3
i UNITS 2 AND 3 ItLVISION 1 PAGE 9 0F 11

AllACHHINI 8.1

HI SPONSE IIHL 1 AllLL

5 LS8'AS

Irip Unit field lutal T ecle. Spec. Ve ri fied
,

Function Sensor to ISFAS fomponents Ratsponse Time Acc epJ ,_C rit . Initial /Date
,,4
,1! $ 31.2 sec*PZR Press Low,

: HPSI
I
i PZR Press Low 5 41.2 sec*

LPSI

PZR Press Low $ 11.2 sec* Note 2
Cntet. Isol, and 3'

PZ3 Press Low $ 25.6 sec*,.'
Cntat. Spray Pumps

PZR Press Low 5 31.2 sec*
' CCW Pumps

1
- PZR Press Low < 21.2 see Note 4a
| CCW Valves 3 23.2 see Note 4b
i

PZR Press Low 1 21.2 sec*
.j Eme r. Cig. Fans

Cntet. Press High 5 41.0 sec*
HPSI

i

Cntet. Press High $ 41.0 sec a

LPSI
'

Cntet. Press liigh $ 25.4 sec*
Cntet. Spray Pumps

Cntet. Press High 5 31.0 sec a

CCW Pumps+

f00TNOTES:,

'

1. Response times include movement or v.alves and attainmurit or pump or blower discharge pressure as applicable.
* Emergency diesel generator starting delay (lo sec. ) and sequence loading delays for SI AS are included.

2. Response time includes emergency diesel generator starting delay (.spplicable to AC motor operated valves other'

than containment purge valves), instrumentation and logic response only. Herer to table 3.6-1 for containment
isolation valve closure times.

3. All CIAS-Actuated valves except HStVs and HflVs.

4. a. CCW non-critical loop isolation valves HV-6212 IIV-6213. IIV-6218 ased HV-6219.Close

b. Conta inment roergen' y Cooler CCW isola t ion Va lves llV-6366, HV-636/. IIV-6368 IIV-6369. HV-6310, HV-6371,
HV-6372 and HV-6373 Open.

5. Response time includes instrumenta tion, logic, and isolation damper closure times only.



._. -- -- - - _ _ _ _ _ _ _ _ - _ _ _ _ _ - . . _. _.

.

'

AN ONOFRE NUCLEAR CECERATING STATION INSlHUHFNT AND TEST PROCL DURE S023-11-3.3
NITS 2 ANO 3 RLVISION 1 PACE 13 0F 11

Al l ACliMLN1 8.1
_

s

RLSPONSE ilHL IABLE

9 ef
,e' iSFAS

(Continued)
J

Trip Unit Field futal lech. Spec. Verified
b ** Function Sensor to FStAS Components Hesponse Time Accep_1. C r i t . Initial /Date

,

Cntet Press High $ 21.0 sec Note 4a,',,
CCW Valves 5 23.0 sec Note 4b

ts

i Cntet. Press High $ 21.0 sec*
Emer. Cig. Fans

5

Cntet. Press High $ 10.9 sec* Note 2
Cntet. Isol.'

.

Cntet. Press High- $ 21.0 sec*
High Cntet. Sp ray

SG-1 Press Low $ 20.9 secy
MSiv

.

SC-1 Press Low $ 10.9 sec
MFW isol.

'

.
SC-2 Press Low $ 20.9 sec

' MSIV

FOOTNOTES:

1. Response times include movement of valves and attainment of pump or blower discharge pressure as applicable.

Emergency diesel generator starting delay (10 sec.) and sequence loading delays for SI AS are included,*
t

2. Response time includes emergency diesel generator starting delay (applicable to AC motor operated valves other
than containment purge valves), instrumentation and logic response only. Refer to table 3.6-1 for containment
isolation valve closure times.

..

3. All CI AS-Actuated valves except MSIVs and MFIVs.

'
4. a. CCW non-critical loop isolation valvos HV-6212 HV-6283, liv-6218 and ilV-6219 Close.+

b. Containment Emergency Cooler CCW isolation Va lves HV-6366, llV-6367, llV-6368, ilV-6369 HV-6370, HV-6371,
HV-6372 and HV-6313 Open.

5. Response time includes instrumentation, logic, and isolation damper closure times only.

s

3

.

E e

(1

+
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SAN ONOFRE NUCLEAR GENERATING SIAllON INSilluMINT AND TEST PROCEDURE S0?3-11-3.3
UNITS 2 AND 3 Hl. VISION 1 PACE 11 Ct 11

AllACHHLNI 8.1

RESPONSE ilML 1Alll E

ESIAS

t (Continued)

Trip Unit iield Total lech. Spec. Verified

}
Function Sensor to ESTAS Components Hosponic Time Accept. Crit. Initial /Date

l' SG-2 Press Low 5 10.9 sec*
MFW isol.

'i
Low RWT LVL 5 50.7 sec*,

Cntet. Sump, VLVs ;
Open

Low RWT LVL M $ 40.7 sec*
ECCS Minifl ow
VLVs Shut

i
SG-1 LVL Low s S 50.9 sec a

Aux. FW y
AC Trains i

SG-1 LVL Lowl 5 30.9 see
Aux. FW i

Sta./DC Train
i

SG-2 LVL Low, - 40.9 sec*<

y Aux. '
FW

< AC T ra ins '
;

SC-2 LVL Low' S 30.9 sec
Aux. FW
Stm./DC Trdin

a

' FOOTNOTES:

{ 1. Rekponse imes include' movement or valves and attainment or pump or blower discharge pressure as applicable.
* Eme rgenc diesel generator starting delay (10 sec. ) and sequence loading delays for Sl AS are included.

Response ! time includes emergency diesel generator starting delay (applicable to AC motor operated valves other
$ (c. 2.than conWa inment. purge va lves), instrumentation and logic response only. Horer to table 3.6-1 for containment

isolatiod, va lve ' closure times,

,, i $ A.e

'3. Al l CI AS-Actua ted va lves except MSIVs and MF IVs.
'

. i

4. a. CCW non-crit'ical loop isniation valves llV-6?1?, HV-6?13 IIV-6218 and llV-6?19 Close.
b. Conta'inment Emergency Coole r CCW l sola t ion Va lves llV-6366, ilV-6367, liv-6368, ilV-6369, llV-6370, ilV-6371,

i HV-6372 and HV-6373 open.3

[5. Response ime i ludes instrumenta tion, logic, and i sola t ion damper closure t imes only.
A

i $1955b L i

I [I 3 'h !

1. + ,

f\ : i h i-

1i le 4

i o; a >

,
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SAN ONOFRE NUCLEAR GENERATING STATION
UNETS 2&3 INSTRUMENT AND TEST PROCEDURE S023-11-3.3

REVISION 1 Page 1 of 7
ATTACHMENT 8.2
CDMC ENCODE NO. NC119-TRP

i;. . . t a ,a ,a
--

-,
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APPEflDIX A
FIGURE A-1

HYDRAULIC SIGNAL GENERATOR
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INSTRUMENT AND TEST PROCEDURE $023 TII ,32 3.SAN ONOFRE NUCLEAR GENERATING STATION

UNITS 2&3 REVISION 1 PAGE 2 of 7
ATTACHMENT 8.2

TIME RESPONSE TEST SET CONTROLS

IDENTIFICATION FUNCTION

A Sight Gage Accumulator level indication
and filling point

V1 Gas Isolation Isolation valve

V2 Gage Isolation Isolation valve

V6 Pressurize Accumulator pressurization
select valve

V9 Signal Isolation Output Isolation valve

V8 Signal Rate Throttle valve

V4 Pressure Bleed Bleed valve
B Zero Reference transmitter zero adjust

C Span Reference transmitter span adjust

D Ref-Bias Reference transmitter output
bias adjust

E Process-Bias Process transmitter output bias
adjust

|

| F Signal Conditioning Process transmitter input
signal select

| G DVM Monitor DVM test point select

H Pressure Switch Output Voltage Pressure sv;tch output voltage

! SI Signal Initiate Solenoid valve actuation switch

J Power On-Off switch

RT Reference transducer Reference signal source

| V3 Vent / Drain Vent-Drain valve for pneumatic
I accumulator

V5 Drain Drain valve for hydraulic accumulator

V7 Sight Gage / Fill Sight gage isolation valvei

|

| APPENDIX A
|

Figure A-2

|

|
|

9
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NO E NUCLEAR CENERATING STATION INSTRilMINT AND TEST PROCEDURE S023-II-3.3
RIVISION 1 pegg 3 or 7
AllACHMENT 8.2
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SAN ONOFRE NUCLEAR GENERAT!NG STATZON INSTRUMENT AND TEST PROCEDURE S023-11-3.3
UNITS 2&3 REVISION 1 Page 6 of 7

ATTACHMENT 8.2
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RELAY CONTACTS TEST CONNECIION

Y
.

'

-OA

:

i
* y OB i

6 VDC LED
Power Supply Relay-

Cabinet

Where A is the first teminal given for the relay to
be tested in.

and B is the second teminal given for the reliy to
be tested -

Example: K301 in 2LO34
A=T63116h
B = T531-166

,
.

t

Figure A-7
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APPEN0lX C)j,
.r.

1ABLE 1i

?

PRESSURE TRANSIINT INFORMATIONq

-,

.4-
3

P p P
.

DIAPHRAGM 1 SP 2 OESIRED ACTUAL'

INSTRUMENT SE_N_SOR UN tJ S RANCE I N LI_l AL, SETrotNT FINAL RAMP RATE RAMP RATE

HI Pzr Press 2PT-0101 psia 1750 1850 ?450 93.5/sec

Lo P2r Press 2PT-0102 psia 2100 1800 Atm -300/sec'

Lo SG Press 2PT-1013 psia 850 730 Atm -140/sec
2PT-1073

Lo SG Level 2LT-1113 % rango 100 90 0 -7.6/sec*

2LT-1123

HI SG Level No test required

Hi Ccntainment 2PT-0351 psig 1 3 18 7/sec
Press

/ ,, HI HI Containment 2PT-0352 psig 7 8 18 5/sec
'

Press

Lo RWST Level 2LT-0305 7, range 100 90 0 -7/sec
,

Hi Steam Generator 2PDT-0978 psid 67.5 45.0 0.0 -45.0/see
D i f re rent i a l 2PDT-0979
Pressure

.

.

* " '
1956b

, s. v

i

5
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APPENDIX D

ROTARY SELECT SWITCH POSITIONS

Rotary Select Switches & Positions Relay

S2 S3 S4 SS Under Test

4

1 K301

2 K308

3 K101
-

4 K108

5 K401

6 K302

7 K409

8 K403

9 K109

10 K110

11 K410

12 K408

[ 13 K102

14 K103

15 K311

16 K412

17-56 17 K201

17-56 18 K208
;

17-56 19 K202

17-56 20 K209

| .

.
.

F
, 4 . _ _
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APPENDIX D

ROTARY SELECT SWITCH POSITIONS
.

(Continued)

Rotary Select Switches & Positions Relay

S2 S3 S4 SS Under Test

17-56 21 K203

17-56 22 K210

17-56 23 K205

17-56 24 K212

17-56 25 K206

17-56 26 K204

17-56 27 K213

17-56 28 K309

17-56 29 K104

17-56 30 K312

17-56 31 K405

17-56 32-56 32 K105

17-56 32-56 33 K305

17-56 32-56 34 K404

17-56 32-56 35 K411

17-56 32-56 36 K313

17-56 32-56 37 K406 ,

17-56 32-56 38 K106
,

17-56 32-56 39 K113

r. 3- y
. _

.
. ..-- ~.
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APPENDIX D

ROTARY SELECT SWITCH POSITIONS
i

(Continued)

Rotary Select Switches & Positions Relay

S2 S3 S4 SS Under Test

17-56 32-56 40 K211

17-56 32-56 41 K402

17-56 32-56 42 K303

17-56 32-56 43 K112

17-56 32-56 44 K310

17-56 32-56 45-56 45 K306

17-56 32-56 45-56 46 K413

17-56 32-56 45-56 47 K107

17-56 32-56 45-56 48 K304

17-56 32-56 45-56 49 Kill

17-56 32-56 45-56 50 K114

!

|
l
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APPENDIX E

ESFAS ACTUATION RELAYS ELECTRICAL LINEUP
1

BREAKER PANELS INVOLVED CLOSED OPEN
Verified By: Verified By:

Initial /Date Initial /Date

Y0109 2Y01 to 2LO34 CH.A
/ /

YO109 2Y01 to 2LO34 CH.A
/ /

40209 2402 to 2LO34 CH.B
/ /

YO210 2YO2 to 2LO34 CH.B
/ /

YO309 2YO3 to 2LO35 CH.C
/ /

YO310 2YO3 to 2LO35 CH.C
/ /

YO409 2Y04 to 2LO35 CH.D
/ /

YO410 2Y04 to 2LO35 CH.D
/ /

CB59 2LO34 Bay 5
/ /

CB69 2LO34 Bay 6
/ /

CB79 2LO34 Bay 7
/ /

CB89 2LO34 Bay 8
/ /

CB59 2LO35 Bay 5
/ /

CB69 2LO35 Bay 6
/ /

.
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APPENDIX E

ESFAS ACTUATION RELAYS ELECTRICAL LINEUP

(Continued)

BREAKER PANELS INVOLVED CLOSED OPEN
Verified By: Verified By:

Initial /Date Initial /Date

CB79 2LO35 Bay 7
/ /

CB89 2LO35 Bay 8
/ /

CB61 2LO34 Bay 6

/ /

CB62 2LO34 Bay 6

/ /

CB63 2LO34 Bay 6
/ /

CB64 2LO34 Bay 6
/ /

CB65 2LO34 Bay 6
/ /

CB66 2LO34 Bay 6
/ /

CB67 2LO34 Bay 6
/ /

CB68 2LO34 Bay 6
/ /

CB61 2LO35 Bay 6
/ /

CB62 2LO35 Bay 6

/ /

,' ";. :~ - r, -. . . _ ..

~

, , _

-
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APPENDIX E

ESFAS ACTUATION RELAYS ELECTRICAL LINEUP

(Continued)
*

BREAKER PANELS INVOLVED CLOSED OPEN
Verified By: Verified By:

Initial /Date Initial /Date

CB63 2LO35 Bay 6

.
/ /

CB64 2LO35 Bay 6
/ /

CB65 2LO35 Bay 6
/ /

CB66 2LO35 Bay 6
/ /

CB67 2LO35 Bay 6
/ /

CB68 2LO35 Bay 6

/ /

CB71 2LO34 Bay 7

/ /

CB72 2LO34 Bay 7
/ /

CB73 2LO34 Bay 7
/ /

CB74 2LO34 Bay 7
/ /

CB75 2LO34 Bay 7
/ /

CB76 2LO34 Bay 7
/ /

i
^

;- 7
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APPENDIX E

ESFAS ACTUATION RELAYS ELECTRICAL LINEUP
1

(Continued)

BREAKER PANELS INVOLVED CLOSED OPEN
Verified By: Verified By:

Initial /Date Initial /Date

CB77 2LO34 Bay 7

/ /

CB78 2LO35 Bay 7

/ /

CB71 2LO35 Bay 7
/ /

CB72 2LO35 Bay 7
/ /

CB73 2LO35 Bay 7
/ /

CB74 2LO35 Bay 7
/ /

CB75 2LO35 Bay 7
/ /

,

CB76 2LO35 Bay 7
/ /

,

CB77 2LO35 Bay 7
/ /

CB78 ELO35 Bay 7

/ /

. _ .

4. s . j- 'ry - r -- ',^ a- _.
_
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APPENDIX F

ESFAS ACTUATION RELAYS
t

Relay Contact Relay Contact

K301 TB31-165&l66 K210 TB26-657&658

K308 TB35-565&566 K205 TB23-392&393

K101 TB12-259&260 K212 TB27-789&790

K108 TB15-580&581 K206 TB24-457&458

K401 TB41-177&l78 K204 TB22-257&258

K302 TB31-189&l90 K213 TB28-862&B63

K409 TB45-589&590 K309 TB35-586-587

K403 TB42-274&275 K104 TB13-365&366

K109 TB15-557&568 K312 TB38-867&868

K110 TB16-691&692 K405 TB44-480&481

K410 TB22-249&250 K105 TB13-389&390

K408 TB45-571&572 K305 TB33-389&390

K102 TB11-165&l66 K404 TB43-377&378

K103 TB12-265&266 K411 TB47-765&766

K311 TB37-762&763 K333 TB38-877&S78

i
K412 TB47-795&796 K406 TB44-467&468

K201 TB21-150&l51 K106 TB14-485&486

K208 TB25-565&566 K113 TB18-885&S86

K202 TB21-177&l78 K211 TB27-750&751

K209 TB25-589&590 K402 TB44-461&462

K203 TB22-245&246 K303 TB32-277&278

.

-

r
-
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APPENDIX F

ESFAS ACTUATION RELAYS

(Continued)

Relay Contact Relay Contact

K112 TB17-780&781 K201 TB21-153&l54

K310 TB36-674&574 K208 TB25-565&S66

K306 TB34-477&478 K202 TB21-180&l81

K413 TB48-877&B78 K209 TB25-589&590

K107 TB14-491&492 K203 TB22-262&263

K304 TB33-365&366 K210 TB26-655&656

Kill TB15-565&566 K205 TB23-351&352

K114 TB18-891&892 K212 TB27-786&787

K301 TB21-147&l48 K206 TB24-451&452

K308 TB35-565&566 K204 TB22-255&256

K101 TB22-255&256 K213 TB28-862&863

K108 TB15-580&581 K309 TB35-586&587

K401 TB41-177&l78 K104 TB13-365&366

K302 TB31-186&l87 K312 TB38-867&S68

K409 TB45-589&590 K405 TB44-480&481

K403 TB42-274&275 K105 TB13-389&390

K109 TB15-567&568 K305 TB33-389&390

K110 TB16-691&692 K404 TB43-377&378

K410 TB46-674&675 K411 TB47-765&766

K408 TB45-565&566 K313 TB38-877&878

K102 TB11-165&l66 K406 TB44-467&468

K103 TB12-265&266 K106 TB14-485&486

,;, y. 3---..
. . ., ..
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APPENDIX F

ESFAS ACTUATION RELAYS I

(Continued)

Relay Contact Relay Contact

K311 TB37-762&763 K113 TB18-887&888

K412 TB47-795&796 K211 TB27-753&754

K402 TB44-463&464

K303 TB32-274&275

K112 TB17-786&787

K310 TB36-683&684

K306 TB34-477&478

K413 GB48-877&B78

K107 TB14-491&492

K304 TB33-365&366

Kill TB15-565&566

K114 TB18-891&B92

|

i
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APPENDIX G

ESFAS INTERPOSING RELAYS
:

i

Control Control
Func- Panel Func- Panel

Relay tion Bay Contacts Relay tion Bay Contacts ,

K623 MSIS 6 TB67-42&41 K623 MSIS 6 TB67-42&41

K723 MSIS 7 TB77-5&6 K723 MSIS 7 TB77-5&6

K624 EFAS-1 6 TB67-27&26 K624 EFAS-1 6 TB67-15&l4

K724 EFAS-1 7 TB77-32&33 K724 EFAS-1 7 TB77-32&33

K625 EFAS-2 6 TB66-14&l5 K625 EFAS-2 6 TB66-14&l5

K725 EFAS-2 7 TB76-21&25 K725 EFAS-2 7 TB76-27&28

1956b

i
|
|

|

[ '

|

|

|
-

1

|
|
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CDM ENCODE NO. NC119-TRP

1

.

\

APPENDIX H

CPC/CEAC

RESPONSE TIME TEST SOFTWARE

USER'S MANUAL

.,

J

|

|
t

.

b

l
|

|
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APPENDIX H

1.0 INTRODUCTION

The CPC System Response Time Test (RTT) software is an interactive,
multiprogrammed system designed to set up and run test cases to be used to
verify that CPC system hardware time response has not degraded to an
unacceptable level. The RTT software is organized such that the RTT is run in
two parts. Part 1 is called the Interactive I/O System Test and it exercises
all of the CPC and CEAC input and output hardware. Part 2 is called the
Processor Timing Test and it exercises the CPC and CEAC processors with
software which is typical of CPC and CEAC application programs.

Two floppy disks are required to load the RTT software. Disk 1 is to be used
to load the Interactive I/O System Test into each of the six processors. Disk
2 is to be used to load the Processor Timing Test. The procedure for lcading
the RTT software is identical to that which is used for normal system loads.
The "CPC TEST" and CEAC TEST" indicator lamps on the Operators Module will
always be lit while the special test software is in memory. In addition the
CPC trip outputs will be set in the tripped fail-safe condition. Trips will be
reset by software in a CPC only when a Teletype is connected during the
Interactive I/O System Test.

.

!

l
,

I

~
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2.0 TEST PREREQUISITES

8The RTT Software utilizes the Precision Interval Clock (PIC) for
scheduling programs and for timing the processor. Therefore, the
accuracy of the PIC should be verified before loading the RTT software.
The following procedure can be used to verify the PIC interrupt frequency
for each processor.

Step 1: Load the online software and display the LOWTOD Point ID on
the operator's module.

Step 2: Press the "INI" button on the hexadecimal display panel of
the processor to be checked. This results in a system
auto-restart which resets LOWTOD to zero. Synchronize the
pressing of the "INI" button with the seconds hand of a watch.

Step 3: Press the "FN" button on the hexadecimal display panel.

Step 4: Press the " LOC" button on the hexadecimal display panel in
sync with the ending of a 5 minute interval on the watch.
This halts the processor which in turn stops the LOWTOD from
accumulating.

Step 5: Read LOWTOD from the operator's module. Normally over this
interval, a system that is running properly would display
6000 + 40 in LOWTOD.

In addition, it is recommended that the standard Interdata Universal
Clock Module Test be run to verify the remaining PIC functions.

, ' ,~~ ~
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3.0 RTT PART I - INTERACTIVE I/O SYSTEM TEST

The Interactive I/O System Test Software monitors one or more user
specified inputs and initiates a DNBR or LPD trip when a selected input
reaches a user specified setpoint. The specified inputs will be sampled
at the following rates:

Pump Speeds 50 msec
Temperatures 100 msec
Pressure 100 msec
Excore Detectors 10C msec
Penalty Factors 100 msec
CEA Positions (CPC) 1000 msec
CEA Positions (CEAC) 100 msec

In addition, the CPCs will read the CEAC-CPC data link once every 100
msec.

All inputs are preset to the steady state values (constants) contained in
Table A1 (i.e., NOP inputs). The test engineer will be able to select
one or more inputs to be accessed via the CPC/CEAC MACS (i.e., live
inputs). The current value of all inputs are available via the
Operator's Module Point ID Table. Table A2 contains the valid CPC Point
ID list and Table A3 contains the valid CEAC Point ID list for the
Interactive I/O System Test.

3.1 COMMAND STRUCTURE

This section describes the syntax, parameters, usage, and
restrictions of the RTT SOFTWARE COMMANDS. User commands may only
be entered when a test is not in progress. When the RTT software
is waiting for a command, the test engineer will be prompted with
either an asterisk (*) or a question mark (?). All commands
entered by the user must be followed by a carriage return. If the

RTT software responds with an "*", this will indicate that the
command was accepted and the requested action was performed. If

the RTT software responds with a "?", this will indicate that the
command was rejected.

|

RTT commands are all of the form:

OP PARAM-LIST

|
where: 'a7 OP is the operation code mnemonic.

b) PARAM-LIST are the various entries such as the input
to be made live, the setpoint, the , direction of*

approach, and the type of trip desire. All parameters
i

must be separated by commas, and there must be no
| embedded blanks.

;

7 -_ . . .
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.

3.1.1 Examine Command

The Examine Command is used to obtain the status of a particular
system input. When this command is encountered, the RTT software
will output the status of the specified input to the Teletype.
This information will include whether the input in question is
currently being accessed via the CPC/CEAC MACS or if a constant
value is being used. If the input is currently selected as live,
then the associated parameter list will be output. The format of
the Examine Command is:

EX x

Where: x is the input the user wishes to examine. Valid entries
for x are contained in Table Gl.

The following condition results in a syntax error and causes the
command to be rejected:

a) If the specified input parameter is not in Table G1.

An example of the Examine Command is as follows:

*EX TH1

TH1,600,IN,LPD

In this case, the test engineer requested a printout of THl. As
shown, the TH1 setpoint is set at 600 Degrees Fahrenheit; a trip
will be output when the setpoint is approached from a value less
than 600 degrees; and when the setpoint is reached the RTT
software will initiate an LPD trip.

3.1.2 Live Command

The Live Command is used to specify an input to be accessed via
the CPC/CEAC MACS. When the RTT software encounters this command,
it will er.able that input to be read at the sampling rate stated
above. The format of the Live Command is:

LI x,s,d,t

where: a) x is the input which is to be made live (see Table 1).

b) s is the setpoint which when reached will cause the
trip to occur. The setpoint range for each input can
be found in Table 1. Setpoints must be entered as
integers without decimal points.

. ,. ,' . ,' , . ' ~ ~ q - - ;. _ *( [ ~
_
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3.1.2 Live Command (Continued)
8c) d is the direction from which the setpoint will be

approached which will in turn trip the channel. The
Ionly two acceptable entries for this parameter are IN

or DE. IN is used if the input should be increasing
to initiate a trip. DE is used if the input should be
decreasing to initiate a trip. If the setpoint is

reached, in the opposite of the specified direction, a ,

trip will not occur. It is important to remember that
in the case of the reactor coolant pumps, if the pump
speed is decreasing, the setpoint will be approached
from the increasing direction. This is because the
setpoint is entered in counts which are inversely
proportional to RPM. If a pump speed input is set for
IN then a trip will be output during increasing RPMs.
Conversely, a DE entry will cause a trip output for
decreasing RPMs. The relationship between RPMs and
counts is:

w=h
x

where: W = pump speed in RPMs
6h = a constant equal to 3 x 10

x = counts

d) t is the type of trip that will occur when the
setpoint is reached for the specified input. Valid
entries for this parameter are:

1) LPD for Local Power Density Trip

2) DNB for Departure from Nucleate Boiler Point Ratio
Trip

3) ALL in which case both LPD and DNBR trips will be
set

The following conditions result in a syntax error and cause the
command to be rejected.

a) If the x parameter is not in Table G1

b) If the setpoint is out of range for that input (see Table G1)

c) If the d parameter is not IN or DE

d) If the t parameter is not LPD, DNB, or ALL

.

9
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The following is an example of the Live Command:

With this command, the test engineer made Reactor Coolant Pump 1 a '

live input. The trip setpoint was set at 2815 counts. The type :
of trip requested was a DNBR trip. Therefore, if the Pump 1 input
count increases (i.e., RPMs decreasing) to a value of 2815 counts,
a DN3R trip will be output.

3.1.3 NOP Command

The purpose of the NDP comaand is to allow the test engineer to
revert a live input back to a steady state (constant) input. The
format of the NOP command is:

NDP x

where: a) x is the input the test engineer wishes to be reverted
to a steady state. Valid entries for x are contained
in Table 1.

The following condition results is a syntax error and causes the
command to be rejected:

a) If the specified input parameter is not in Table G1.

The following is an example of the NOP command.

*EX TH1

TH1,600,IN,LPD

*NOP TH1

TH1 619.6

The test engineer first examined THI, then issued a NOP command on
that input. The RTT software responded by outputting the steady
state value for that input.

3.1.4 Status Command

The Status Command may be used to obtain a complete list of which
inputs have been selected live, what the setpoint is, the

,
direction of approach for initiating a trip, and the type of trip

| desired for each selected input. It is recommended that this i

command be entered before starting each test case in order to t
obtain a hard copy of the test conditions. The format of the *

,

1 Status command is:

:

!

.
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ST

The following is an example of the Status Command: a

!*ST

TH1,600,IN,LPD
W1,2020,DE,DNB

'

As shown, the test engineer requested the test status. The RTT
software responded by printing the inputs which had been selected
live, the setpoint values, the direction of approach, and the
desired trip.

3.1.5 Go Command

The Go Command when issued will cause the test to start
executing. When this command is read, the RTT software will
respond with the following message:

RTT IN PROGRESS
.

The format of the Go Command is:

GO

3.2 TEST TERMINATION

In order to terminate an RTT in progress, it is necessary to press
the white (spare) pushbutton on the Operator's Module. The RTT
sof tware will respond with " RESTART OR LOAD ? (R/L)". The
responses to this question are:

a) R, when this entry is made, all trips will be reset and the
RTT software will prompt the test engineer for new commands.

b) L, this entry will allow the test engineer to load the
processor memory via the system warm start loader.

4-
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SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST .aROCEDURE 5023-II-3.3
UNITS 2&3 REVISION 1 PAGE 9 0F 9

ATTACHMENT 8.8

4.0 RTT PART 2 - PROCESSOR TIMING TEST
P

. The Processor Timing test schedules execution of tasks which contain sets
of instructions that are typical of CPC and CEAC application programs.
The CPC test will schedule four tasks as follows:-

Cycling Rate ,

TASK 1 (typical FLOW algorithm) 50 msee

TASK 2 (typical UPDATE algorithm) 100 msee

TASK 3 (typical POWER algorithm) 1 see

TASK 4 (typical STATIC algorithm) 2 sec

The CEAC test will schedule one task as follows:

Cycling Rate

TASK 1 (typical Penalty Factor algorithm) 100 msec

This test requires no user interaction and does not perform any I/O
functions. All process inputs required by the test are set up as
constants in appropriate memory locations. This test begins execution
automatically af ter loading and will take approximately 10 minutes to
complete. Upon completion, a test report will be output to the
teletype. This report contains the expected maximum execution times and
the actual maximum execution times for each task during the 10 minute

,.

interval. The actual times must be equal to or less than the expected
times. This system also prints out the number of timing errors
detected. A timing error occurs when the actual execution time for a
task is greater. than the expected execution time. If any errors are
detected, the processor clock must be reset according to the procedures
contained in the Interdata maintenance manuals. The Processor Timing
Test should then be rerun. Examples of the test output are provided in
Figures G1 and G2.

t
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SAft 0100FRC NUCLEAR CENEMATINC STATION ICSIRUMri;T AND TEST PROCEDUftE 5023-18-3.3

[. UNITS 2 AND 3 GLVISION 1 PAGE 1 cf 5
AllACIINENT 8.9

|

1ARI E 111
VAllD USIR ENIRIES FOR v and S PARAMETERS

D,, s PARAMAl[R APPLICABLE
.

t' x PARAMETER DEFINITION ItANGL VALUE UNITS CALCULATOR

.i

FV W1 Reactor Coolant Pump 1 Speed 3?167-2500 2531 counts CPC

i%% W2 Reactor Coolant Pump ? Speed 3216T-2500 ?$31 Counts CPC

| W3 Reactor Coolant Pump 3 Spoed 3?I61-?$00 P'2 31 Counts CPC

W4 Reactor Coolant Pitmp 4 Speed 3?I61-?$00 ?'il l Counts CPC
g ,I
1 TC) Loop 1 Cr. 3 d l eg t empe ra tt e re # (>5-615 553.5 '4 CPC

#65-615 % 3.') 'I CPC
i TC2 Loop 2 Cold leg temperature 6

| TH1 Loop 1 Cold Leg Tempera teere $?$-615 614.6 *F CPC*

I TH2 Loop 2 Cold Leg lempe ra ture 575-615 614.6 'F CPC
*

| PR Pressurizer Presstare l'200-2500 ??'20 psia CPC
-'

| D1 Upper Excore Netstron Flux Detector 0-?00 95.3 % Power CPC

D2 Middle f xcore Neutron F itex Detector U-?OO I?5.85 % Power CPC'

y D3 Lower Excoro Netstron ritex Detector 0-700 90.18 % Power CPC

SG01 CEA Subg roirp i Position 0-15n 150 inches withdrawn CPC'

SGU2 CEA Subg roup 2 Posi t iors o- l' H 150 i ncites Wi thd rawn CPC^

SG03 CEA Subgroup 3 Position 0 - 1 '>0 150 inches Wi thd rawn CPC
,- SG04 CEA Subgroup 4 Position 0-150 150 inches Withdrawn CPC

j; SCOS CEA Subgroup 5 Position 0-150 150 inches withdrawn CPC.

| SG06 CEA Subgroup 6 Position H- l ')O 150 inches Wi thdrawn CPC

SCO7 C[A Subgroup 7 Position 0-1'20 150 Inches Wi thdrawn CPC
i '
I SG08 CEA Subgroup 8 Position H-150 150 inches Withdrawn CPC

SG09 CIA Subgropp 9 Position n-150 150 I ncim5 Wi tbd rawn CPC

,
SG10 CEA Subgroup 10 Position 0-150 150 inches Wi thdrawn CPC

|W SG11 CEA Subg roup 11 Position 0-150 l' 0 Inches Withdrawn CPC

|
SG12 CEA Subgroup 12 Position 0-150 150 Inches Withdrawn CPC

i'' SG13 CEA Subgroup 13 Position n-150 150 Inches Wi thdrawn CPC

SG14 CEA Subgroup 14 Position n- 1 '20 150 Inches Withdrawn CPC

SCIS CEA Subgroup 15 Position 0-150 150 inches Withdrawn CPC
*
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SAN ONOE;E NUCLEAR CENERATING STATION ICSTEOMENT AND TEST PROCEDURE S023-11-3.3
REVISION 1 PAGE 2 Er 5UNITS 2 AND 3 AllACOMi%T 8.9' -'

IABLI H1
VALID USER ENTRIES IOR v and s PARAMETERS

s PARAMAlfR APPLICA8LE*

x PARAMETER D{EINITION RANGE VAL _U1 U_NJ,T S CALCULATOR
pq

4

,a SC16 CEA Subgroup 16 Position 0-150 150 inches Withdrawn CPC

,;' SG17 C E A Sut>g roup 11 Position 0-150 150 inches Withdrawn CPC

.44- SC18 CE A Subg roup 18 Position 0-150 150 inches Wi thdrawn CPC

SG19 CEA Stehg rotep 19 Position 0-150 150 inches Withdrawn CPC

?! SC2D CEA Subgroup 20 Posi tion O-150 150 Inc'ics Wi thdrawn CPC

! SC21 CIA Subgroup Pl Position 0-150 150 inches Wi titdrawn CPC

11 SC22 CEA Subgrotip 22 Position 0-150 150 inches Withdrawn CPC

SC23 CEA Subgroup 23 Position 0-150 150 inches Withdrawn CPC

PE1 Penalty Factor from CfAC 1 12P-32767 128 (None) CPC

PF2 Pena i ty Iactor rrom CI'AC 2 1?..-32161 128 (None| CPC,

CEA01 CEA # 1 Position 0-150 150 inches Withdrawn CEACe-

^ CEA02 CIA # 2 Position 0-150 150 inches Withdrawn CEAC

CEA03 Cl.A # 3 Position 0-150 150 inches Wi thdrawn CEAC

CEA0ts CEA # 84 Position 0-150 150 inches Wi thdrawn CEAC

CEA05 CIA # 5 Position 0-150 150 incties Wi thdrawn CEAC

CEA06 CEA # 6 Position 0-150 150 I nches Wi thd rawn CEAC

CEA01 CEA # 7 Position 0-150 150 inches Withdrawn CEAC,

- CEA08 CIA # 8 Position 0-150 150 I nches Wi thd rawn CEAC,.

CEA09 CEA # 9 Position 0-150 150 Inches Withdrawn CEAC3

CEA10 CEA # 10 Position 0-150 150 Inches Withdrawn CEAC
4'

CEA11 CEA # 11 Position 0-150 150 inches Withdrawn CEAC
'

CEA12 CEA # 12 Position 0-150 150 inches Withdrawn CEAC

CEA13 CEA # 13 Position 0-150 150 Inches withdrawn CEAC

J. CEAlta CEA # M Position 0-150 150 inches Withdrawn CEAC

CEA15 C[A # 15 Position 0-150 150 Inches Wi thd rawn CEAC

CEA16 CEA # 16 Position 0-150 150 incties Wi thdrawn CEAC

CEA17 CEA # 17 Position 0-150 150 inches Withdrawn CEAC

CEA18 CEA # 18 Position 0-150 150 Inches Wi thd rawn CEAC

,
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SAN ONOF'.E NUCLEAR CENERATING STATION INST 7.UMENT AND TEST PROCEDURE S023-11-3.3
,

UNITS 2 AND 3 Rfy(SlHN I PAGE 3 cr 5
$. *AllACitMINT 8.9

. , i
$ TAHIE Ill

1VALID USf R ENTRIES IOR x and s PARAMEi[RS
s PARAMATER APPLICANT E

t x PARAM_QER DEJFlNITION RANGL VALU( UNITS CALCUL,ATOft

' q- .

CFA19 CFA # 19 Position H- 1'in 150 Inches Wi tfidrawn CEAC

CEA20 CEA # 20 Position 0-150 150 Inches Withdrawn CEAC*

CEA21 CEA # 21 Position H-150 150 I nches Wi thd rawn CEAC

CEA22 CFA # 22 Position H-150 150 Inches Withdrawn CEAC,

';'
CEA23 CLA # 23 Position H- l 's0 150 luctics Wi thdrawn Cf AC

CEA284 CIA # 28: Position H-150 150 Inches Wi thd rawn CEAC

CEA25 CEA # 25 Position H-150 150 inches Wi thd rawn CEAC

CLA26 CIA # 26 Position H- 1 '30 150 Inches Wi tf af rawn CFAC

CEA27 CLA # ?? Position H-150 150 inches Wi thd rawn CEAC

CEA28 CEA # 28 Position H-150 150 Inches Withstrawn CEAC

CEA29 CFA # 29 Position H-150 150 inc5es Wi thdrawn CEAC

'
CEA30 CEA # 30 Position 0-150 150 Inches Withdrawn CIAC'

CEA31 CIA # 31 Position 0-150 150 inches Wi thd rre n CEAC

? CEA32 CEA # 32 Position H-150 150 inches Wi thd rawn CLAC

CEA33 CEA # 33 Position 0-150 150 inches Withdrawn CEAC

CE A384 CFA # 38: Position H-150 1 ',1 inches Wi thdrawn CEAC

CFA35 CIA # 35 Position 0-150 150 inches Wi thdrawn CfAC

CEA36 CIA # 36 Position 0-150 150 Inches Withdrawn CEAC

CEA31 CLA # 31 Position H - l 's0 150 Inches Withdrawn CLAC

CEA38 CEA # 38 Position H-150 150 inches Withdrawn CEAC

CLA39 CLA # 39 Pnsition H-150 150 inches wi thdrawn CEAC

CEAis0 CEA # 80 Position 0-150 150 I nches Wi thd rawn CEAC
4

CEAf1 CEA # isl l'o s i t i on 0-150 150 Inches Withdrawn CEAC
3

CIA # f2 Position H-150 ISO Inches Wi thdrawn CEAC
CEAfs/ 1

CEAls3 CEA # is3 Position H-150 150 Inches Wi thd rawn CEAC

CEAlois CEA # ish Position H-150 150 inches Wi thdrawn CEAC

CEA!45 CEA # is5 Position 0-150 150 inches withdrawn CEAC

.
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i SAN ONOFRE NUCLEAR GENERATING STAil0N
INSiltuMf!;T AND TEST PROCEDURE S023-11-3.3
nlVISION 1 PAGE 84 M 5UNITS 2 AND 3 AlI ACitMF hi 8.9

IAltl E 111
VALID llSIR INTRIIS IOR v. and s PARAMETERS

s PARAMAIIIt APPLICABLE.
*
{

x PARAMET(R DEFINITION ItANGI. VAL UE; UNiiS CALCULATOR

i .

CEAf6 CEA # 186 Position 0-150 150 inches Withdrawn CEAC*
4

Cf Att T CFA # isT Positinn 0-150 150 inches Wi thd rawn CEAC;,
'

CFAl8 CEA # lia Position 0-150 150 Inches Withdrawn CEAC
#

CFA # 89 Position 0-150 150 Inches Wi thdrawn CEAC
8! CIAl94

CTA90 CI A # 50 Position 0-150 150 Inches Wi thd rawn CEAC
'

CEA51 CFA # S1 Position 0-1$0 ISO Inches Withdrawn CLAC

CfA52 CFA # 5? rasition 0- l 'io 150 Inches Wi thd rawn CEAC

CEA53 CEA # 53 Position 0-150 150 inches Withdrawn CEAC

( CF A$la CI A # Sfs Position 0-150 150 inches Wi thd rawn CEAC

CEA55 CI A # 55 Position 0-150 150 I nches Wi thd rawn CEAC

CEA56 CEA # 56 Position 0-150 150 inches Withdrawn CEAC,

CEA57 CEA # 51 Position 0-1$0 150 Inches Withdrawn CEAC

CfA58 Cl.A # 58 Position 0-150 150 inches Withdrawn CFAC

CEA59 CEA # 59 Position 0-150 150 inches Wi thdrawn CEAC

CEA60 CEA # 60 Position 0-150 150 Inches Withdrawn CEAC
'

CEA61 CEA # 61 Position 0-150 150 inches Withdrawn CEAC

CEA62 CEA # 62 Position 0-150 150 Inches Wi thd rawn CEAC'

CEA63 CEA # 63 Position 0-150 150 Inches Wi thd rawn CEAC

CE A684 CEA # 61s Position 0-150 150 inches Wi thdrawn CEAC

CFA65 CfA # 65 Position 0-150 ISH Inches Withdrawn CEAC

CEA66 CEA # 66 Position 0-150 ISO Inches Wi thdrawn CEAC

CEA6T CEA # 67 Position 0-150 150 inches Wi thdrawn CEAC

CEA68 CEA # 68 Position O-150 150 t rehes Wi thd rawn CEAC,

*

CEA69 CEA # 69 Position 0-1SH ISO Inches Wi thdrawn CEAC

CEA70 CEA # 70 Position 0-150 150 Inches Withdrawn CEAC

CLA71 CEA # 71 Position 0-150 ISO Inches Wi thdrawn CEAC

CEA72 CEA # 72 Position 0-150 150 inches Withdrawn CEAC

r
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A SAN ONOFRE NUCLEAR GEr.ERATING STATION INSTRUMENT AND TEST PROCEDURE S023-11-3.3
'! UNITS 2 AND 3 REVISION 1 PAGE 5 sf 5

AllACllMENT 8.9*

! TABLE H1
i VALID USER INIRIES IOR x and s PARAMETERS

s PAf1AMAi[It APPLICABLE

'I,
x PARAMETER DEFINiil0N RANGE VALUE UNITS E CUI,ATQlg

i
CEA73 CEA # T3 Position 0-150 150 Inches Wi thdrawn CEAC

.,

CEA7f4 CEA # Tis Position 0-150 150 inches Withdrawn CEAC1

''l CEA75 CEA # 15 Position 0-150 150 Inches Wi thdrawn CEAC
#' CEA76 CEA # 76 Position 0-150 150 Inches Wi thd rawn CIAC

CEA7T CEA g.TT Positinn 0-150 150 Inches Withdrawn CEAC..
CEA78 CEA # 78 Position 0-150 150 inches Wi thd rawn CEAC
CEAT9 CEA # 79 Position 0-150 150 inches Wi thd rawn CEAC
CEA80 CEA # 80 Position 0-150 150 inches Withdrawn CEAC
CEA81 CIA # 81 Position 0-150 150 inches Wi thd rawn CEAC
CEA82 CEA # 82 Position 0-150 150 Inches Wi thd rawn CEAC
CEA83 CEA # 83 Position 0-150 150 inches Wi thdrawn CEAC
CEA884 CEA # 814 Position 0-150 150 Inches Withdrawn CEAC'

CEA85 CEA # 85 Position 0-150 150 inches wi thdrawn CEAC

) CEA86 CEA # 86 Position 0-150 150 Inches Wi thdrawn CEAC
CEA87 CEA # 81 Position 0-150 l'j o Inches Withdrawn CEAC

! CLA88 CEA # 88 Position 0-150 150 inches Wi thdrawn CEAC
CEA89 CEA # 89 l'osi tion 0-150 150 Inches Wi thd rawn CEAC'

CEA90 CEA # 90 Position 0-150 150 Inches Wi thdrawn CEAC>

j CEA91 CEA # 91 Position 0-150 150 inches Wi thdrawn CEAC

VS:1958b/ar
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SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-11-3.3
UNITS 2&3 REVISION 1 Page 1 of 2

ATTACHMENT 8.10

.

FIGURE H1

RTT Part 2 CPC Sample Run

>

CPC RESPONSE TIME TEST PART 2
ENABLE MEMORY PROTECT
TOTAL RUN- TIME = 600.0 SECONDS

TASK NUM EX MINEX AV GEX MAXEX % CPU

0 0 0.0 0.0 0.0 0.0
1 6000 .1 .2 .2 .2
2 6000 8.2 8.3 8.3 8.3
3 3000 14.8 14.9 14.9 7.4
4 2000 .1 .1 .2 .0
5 600 .9 1.0 1.9 .1
6 300 26.9 27.9 27.1 1.3
7 150 158.3 158.4 158.6 4.0
8 0 0.0 0.0 0.9 0.0
9 0 0.0 0.0 0.0 0.0

10 0 0.0 0.0 0.0 0.0
11 0 0.0 9.9 0.0 0.0
12 0 0.0 0.0 0.0 0.0
13 0 0.0 0.9 0.0 0.0
14 0 0.0 0.0 0.0 0.0
15 0 0.0 0.0 0.0 0.0

EXECUTION TIMES IN MILLLSECONDS
END RUN.

1959b
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SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.3
UNITS 2&3 REVfSION 1 Page 2 of 2

ATTACHMENT 8.10

FIGURE H2<

RTT Part 2 CEAC Sample Run

CEAC RESPONSE TIME TEST PART 2
ENABLE MEMORY PROTECT
TOTAL RUN- TIME = 6000.0 SECONDS

TASK NUM EX MINEX AV GEX MAXEX % CPU

0 0 0.0 0.0 0.0 0.0
1 11999 .1 .1 .2 .2
2 5999 22.3 22.3 35.8 22.3
3 0 0.0 0.0 0.0 0.0
4 3999 .1 .1 .2 .1
5 1199 .9 .9 1.0 .2
6 0 0.0 0.0 0.0 0.0
7 0 0.0 0.0 0.0 0.0
8 6 .1 .2 .2 .0
9 299 14.5 16.5 515.3 .8

le 0 0.0 0.0 0.0 0.0
11 0 0.0 0.0 0.0 0.0
12 0 0.0 0.0 0.0 0.0
13 0 0.0 0.0 0.0 0.0
14 0 0.0 0.0 0.0 0.0
15 0 0.0 0.0 0.0 73.2

EXECUTION TIMES IN MILLLSECONDS
END RUN.

1959b
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'' SAN ONOFRE NUCLEAR CENERATING STATION INSIRUMECT AND TEST PROCEDURE 5023-11-3.3*l UNITS 2 AND 3 RLVISION 1 PAGE 1 CF 3<

! ATIACilHENT 8.11
i
? TABLE 182
i

CPC PolNT ID ASSIGNMENTS FOR RTT PART 1,

( Point ID
Jumbe r Definition Units

'| 1 Pump Speed pt: Iso count f rom reactor coolant ptemp 1 Counts

k 2 Pump Speed pulse count from reactor coolant pump 2 Counts

; 3 Pump Speed pulso count from reactor coolant piimp 3 Counts

de Pump Speed psalso count f rom reactor coolant ptemp is Counts

5 Raw loon 1 cold leg ternperattere signa l *F
t

6 Raw loop ? cold leg tesaperattere signa l 'F

-e 7 Raw loop 1 hot leg temperature signal *F

8 Raw loop 2 liot leg temperattsre signa l 'r
,

9 Raw pressurizer pressure signal psla

10 Raw tipper excore neutron flux detector response % Power
'

11 Raw middle excore neutron fliex detector response % Power

12 Raw lower excore neutron flux detector response % Power

13 Packed penal ty factor wood from CIAC 1 None

14 Packed penalty factor word from CEAC 2 None,,

3 15 Raw CEA subgroup 1 position signal inches Withdrawn

16 Raw CEA stibgroup 2 position signal incl}es Withdrawn

17 Raw CEA subgroup 3 position signal inches Withdrawn
.
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[ SA] ONOFCE NUCLEAR GENERATING STAllCN INSIRUMENT AND TEST PROCEDURE SO23-II-3.3
- UNITS 2 AND 3 RIVISION 1 PAGE 2 CF 3 $
4 AllACitMENT 8.11 g

TARIE 1t? 8

CPC POI N T ID ASSIGNMENTS FOR Rii PART 1

* , ' Point ID i
. Number Derinition Units

,

d

' .

I 18 Raw CEA subg roup is posi t ion signa l inches Withdrawn

19 Raw CFA subgrotep 5 position signal inches Withdrawn

20 Raw CFA subgroup 6 position signal Inches Withdrawn

21 Raw CEA subgrotsp 7 position sional Inches Wi thdrawn

22 Raw CEA subgroup 8 position signal Inches Withdrawn

23 Raw CEA subgroup 9 position signal Inches Wittedrawn'

24 Raw CEA subgroup 10 position signal inches Withdrawn

25 Raw CEA subgroup 11 position signal inches Withdrawn
'

26 Raw CEA subgroup 17 position signal Inches Withdrawn

27 Raw CFA stebg roup 13 position signal Inches Withdrawn

28 Raw CEA subgroup III position signal Inches Withdrawn

29 Raw CEA subgroup 15 position signal Inches Withdrawn

30 Raw CFA subgros p 16 position signal inches Withdrawn

.' 31 Raw CEA subgroup 17 position signal Inches Withdrawn

32 Raw CEA subgroup 18 position signal inches Withdrawn

|
33 Raw CEA subgroup 19 position signal inches Withdrawn

,?
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." 5AN DNOFEE NUCLEAR CE::ERATING STATION INSTRUMENT AND TEST PROCEDURE 5023-11-3.3
UNITS 2 AND 3 REVISION 1 PAGE 1 CF 8''

ATIACllMENT 8.12* ;
TAILE 183, ,

CPC POINT ID ASSIGNMENTS FOR RTT PART 1
| t

! Point ID
?. _ Number Definition Units

1 Raw CFA #1 Position Signal Inches Withdrawn

2 Raw CEA #2 Position Signal Inches Withdrawn&

on
oj 3 Raw CEA #3 Position Signal Inches Withdrawn

4 Raw CEA #fs Position Signal Inches Withdrawn

5 Raw CEA #5 Position Signal Inches Wi thdrawn
'

6 Raw CEA #6 Position Signal Inches Withdrawn

7 Raw CFA #7 Position Signal Inches Withdrawn*

i 8 Raw CFA #8 Position Signal Inches Withdrawn

j 9 Raw CEA #9 Position Signal inches Withdrawn
.t

10 Raw CIA #10 Position Signal Inches Withdrawn
,

11 Raw CEA #11 Position Signal Inches Withdrawn

12 Raw CEA #12 Position Signal inches Withdrawn

13 Raw CEA #13 Position Signal Inches Withdrawn

14 Raw CFA #14 Position Signal Inches Withdrawn

,
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) SAN ONOFRE CUCLEAR CENERATING STA110N INSTRUMENT AND TEST PROCEDURE S023-11-3.3
UNITS 2 AND 3 REVISION 1 PAGE 2 CF 8,

,

? ATIACllMENT 8.12
IAllt E Hi'

CPC POINT 10 ASSIGNMINTS FOR RTI PART 1
1

i
'

Point ID
#'- Number Derinition Unitg

g ji 15 Raw CEA #15 Position Signal Inches Withdrawn

16 Raw CEA #16 Position Signal inches Withdrawn'

17 Raw CEA #17 Position Signal Inches Withdrawn

18 Raw CEA #18 Position Signal Inches Withdrawn

19 Raw CEA #19 Position Signal Inches Withdrawn
,

20 Raw CEA #20 Position Signal Inches Withdrawn

21 Raw CEA #21 Position Signal Inches Withdrawn'

22 Raw CEA #22 Position Signal inches Withdrawn

23 Raw CEA #23 Position Signal Inches Withdrawn

24 Raw CEA #214 Position Signal Inches Withdrawn

25 Raw CEA #25 Position Signal Inches Withdrawn

26 Raw CEA #26 Position Signal inches Withdrawn
.,
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f' SAN ONOFRE NUCLEAR CEZERATING STATION INSTRUMENT AND TEST PROCEDURE SO23-11-3.3
.1 UNITS 2 AND 3 RLVISION 1 PAGE 3 CF 8

* AIIACHMENT 8.12
'J 1 Altl_E 113

CPC PolNT 10 ASSICNMENTS FOR RTT PART 1

Point ID
'' Number Derinition Units

,

.

p 27 Raw CEA #77 Position Signal Inches Withdrawn

L' 28 Raw CIA #78 Position Signal inches Withdrawn '

'I 29 Raw CEA #29 Position Signal Inches Withdrawn

30 Raw CEA #30 Position Signal inches Withdrawn

31 Raw CEA #31 Position Signal inches Withdrawn
32 Raw CEA #32 Position Signal inches Withdrawn
33 Raw CEA #33 Position Signal inches Withdrawn

* 34 Haw CIA #38 Position Signal inches Withdrawn

35 Raw CEA #3') Position Signal inches Withdrawn
.

36 Raw CEA #36 Position Signal Inches Withdrawn

37 Raw CEA #37 Position Signal Inches Withdrawn

.
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- SAN ONOFCE NUCLEAR GENERATING STATION ICSIRUMFNT AND TEST PROCEDURE SO23-II-3.3
UNITS 2 ADO 3 RivlSION 1 PAGE 4 CF 8

,

AllACllMENT 8.12u
,j TARtE 113

CPC POINT ID ASSIGNMENTS FOR RTT PART 1j
e

j' Point ID
'

Number Def Lnition Units''

I
#

!

'it 38 Raw CEA #38 Position Signal inches Withdrawn

i . 39 Raw CEA #39 Position Signal Inches Withdrawn
.,!

40 Raw CEA #40 Position Signal Inches Withdrawn

41 Raw CEA #41 Position Signal inches Withdrawn

42 Raw CEA #42 Position Signal Inches Withdrawn

43 Raw CEA #43 Position Signal Inches Withdrawn'

, , 44 Raw CEA #44 Position Signal Inches Withdrawn
4

.i 45 Raw CEA #45 Position Signal Inches Withdrawn

Raw CEA #86 Position Signal inches WithdrawnC 46 4

47 Raw CEA #47 Position Signal Inches Withdrawn
. ,

48 Raw CEA #48 Position Signal inches Withdrawn
,

49 Raw CEA #49 Position Signal Inches Withdrawn
.
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SAN DNOFRE NUCLEAR GEEERATING STATION INSTRUMENT AND TEST PROCEDURE S023-11-3.3

f UNITS 2 AND 3 RLVISION I PACE 5 CF 8 $,
.'*,

I
ATIACHME~T 8.12

. TABLE 113

f
I

CPC POINT ID ASSIGNMENTS FOR RTT PART 1

i
' i! Po f n t ID

Number Dorinition Units
4

!

j$ 50 Raw CEA #5n Position Signal inches Withdrawn

51 Raw CEA #51 Position Signal Inches Withdrawn

52 Raw CEA #52 Position Signal Incties Withdrawn

53 Raw CEA #53 Position Signal inches Withdrawn

54 Raw CEA #5f4 Position Signal 'nches Withdrawn

55 Raw CEA #55 Position Signal inches Withdrawn.*

56 Raw CEA #56 Position Signal Inches Withdrawn
'b

57 Raw CFA #57 Position Signal Inches Withdrawn,;
'4

.i 58 Raw CEA #58 Position Signal Inches Withdrawn

59 Raw CEA #59 Position Signal Inches Withdrawn

60 Raw CEA #60 Position Signal Inches Withdrawn

61 Raw CEA #61 Position Signal inches Withdrawn"
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'| SAM ONOFRE NUCLEAR GE~ERATING STAil0N INSTRUMECT AND TEST PRDCEDURE 5023-11-3.3,

U3|TS 2 AND 3 REVISION 1 PAGE 6 CF 8..

"' AITACalMENT 8.12
TABLE 113:

CPC POINT 10 ASSIGNMENTS FOR RTT PART 1

*

Point ID
9*- Number Derinition Units

62 Raw CEA #62 Position Signal Inches Withdrawn

63 Raw CEA #63 Position Signal Inches Withdrawn

. { 64 Raw CEA #6fs Position Signal inches Withdrawn

65 Raw CEA #65 Position Signal Inches Withdrawn e

66 Raw CEA #66 Position Signal inches Withdrawn

67 Raw CEA #67 Position Signal inches Withdrawn *

'
68 Raw CEA #68 Position Signal Inches Withdrawn

69 Raw CEA #69 Position Signal Inches Withdrawn

- 70 Raw CEA #70 Position Signat Inches Withdrawn

71 Raw CEA #71 Position Signal inches Withdrawn
"

72 Raw CEA #72 Position Signal inches Withdrawn

73 Raw CEA #73 Position Signal inches Withdrawn
.
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|| SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDUT.E S023-11-3.3
REVISION 1 PACE 7 CF 8

y UNITS 2 AND 3 i

ATTACHMENT 8.12
,-

TABLE H3
3

. {
CPC P0lNT ID ASSICNMENTS FOR RTT PART 1

,

# ' I )|'
{ Point

ID '
. Number (- De f i n i t ior! Units,

E j '

4 ~

f.
-

6 }.

Raw CEA #7f4 Position Signal Inches Withdrawn
'.hi 7 18 'j

Raw CEA #75 Position Signal Inches Withdrawn
-] | 75 q i,

,

76 ,' Raw CEA #76 Position Signal Inches Withdrawn'

77 ( Raw CEA #77 Position Signal inches Withdrawn*

5 II I Raw CEA #78 Position Slgnal Inches Withdrawn

b] -
. gf { I [G

78 3

79 } W[4
Raw CEA #79 Position Signal Inches Withdrawn0 ''

f1 fd i.
;

[- y Inchos Withdrawn
) g (h

Raw CEA #80 Position Signal 3JE

. e , ,
,
f. . Raw CEA #81 Position: Signal Inches Withdrawn

-81 l: :

. 82 M Raw CEA #82 Position, Signal inches Withdrawn' ~

m - i 1
Raw CEA #83 Position Signal Inches Withdrawn{ ,83 < '), t}-0

g

..[ 8 46 , l. Raw CEA #8f4 Position Signal inches Withdrawn
% ; ;<

85 j - | Raw CEA #85 Position Signal inchos Withdrawn
g3
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SAN ONOFRE NUCLEAR CENERATING STAllON INSiltitMI NT AND T[ Si PROCEDUltE S023-11-3,3
UNITS 2 AND 3 HI V I SI ON 1 PAGE 8 0F 8

Al1ACllMINI 8.1?
I Alti | 11 3

CPC POINI ID ASC.lGNMINIS FOR RIT PART 1
* .

Point ID
_Ptombe r De rj n s t ion Units

,

C6 Haw CIA #86 Position Signal inches Withdrawn
,

87 Raw CIA #81 Position Signal inches Withdrawn

88 Raw C[A #88 Position Signal Inches Withdrawn
,

89 Haw CIA #89 Position Signal Inches Withdrawn {
90 Raw CEA #90 Position Signal inches Withdrawn

.

91 Raw CEA #91 Position Signal inches Withdrawn

92 Raw CEA #97 Position Signal Inches Withdrawn
,

93 Raw CIA #93 Position Signal Inches Withdrawn
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March 13, 1983

MR. A. E. CHAFFEE

SUBJECT: NRC Requested Documents

Enclosed are copies of the following documents requested by the NRC:
1.

Operating Instruction S023-3-5.1, Rev. 7, " Emergency Plant Shutdown,"
which identifies operator actions following reactor trip or initiatingreactor trip.
"I.d. Reactor Trip Followup (including ATWS)," on the " Paper" attachmentIt is provided in response to what was identified as itemto the NRC prepared agenda.

2. Operating Instruction
5023-3-2.19.1, Rev. 5, "CEDM MG Set Operation "

waich specifies operator actions in performing testing of the ReactorTrip Circuit Breakers pursuant to Technical Specification 4.3.1.1, Table
-

,

4.3-1, item 1.

3.
Instrument and Test Procedure 5023-II-1.1, Rev. 8, " Surveillance
(31 Day Interval)," including TCNs 42, 43 and 44. Requirement, Reactor Plant Protection System, Channel Functional Test

This procedure, in
things, the Reactor Trip Circuit Breakers pursuant to Technicalcombination with item 4, below, specifies I&C testing of, among other*
Specification 4.3.1.1, Table 4.3-1, item 13.

. 4.
Instrument and Test Procedure S023-I1-11.161, Rev. 2, " Surveillance|
Requirement, Reactor Breakers Undervoltage and Shunt Trip Device CircuitTest."

5.
Instrument and Test Procedure 5023-II-3.1, Rev. 1, " Plant Protection
System, Response Time Test for Channel A (Eighteen Month Interval) "including TCNs 7, 8, 9, 10 and 11.
items 6, 7 and 8 below, specifies I&C testing of, among other thingsThis procedure, in combination with

,

the Reactor Trip Circuit Breakers pursuant to Technical Specification
,
' ,

4.3.1.3.

6.
Instrument and Test Procedure 5023-II-3.2, Rev. 1, " Plant Protection
System, Response Time Test for Channel B (Eighteen Month Interval),"including TCNs 7, 8, 9 and 10.

7.
Instrument and Test Procedure 5023-II-3.3, Rev. 1, " Plant Protection
System, Response Time Test for Channel C (Eighteen Month Interval) "including TCNs 7, 8 and 9. ,

8.
Instrument and Test Procedure 5023-II-3.4, Rev. 1, " Plant Protection
System, Response Time Test for Channel D (Eighteen Month Interval) "including TCNs 6, 7 and 8. ,

- - _ - - _ - - - - -
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A. E. CHAFFEE ' -2- March 13, 1983

Items 2 through 8, above, are provided in response to item VII.D.1 of the
NRC prepared agenda.

9. Station Procedure 5023-MPES008, Rev. O, "Under-Voltage Tripping Device
of GE AK-2-25 Circuit Breakers in the Reactor Trip Switchgear," which
represents issuance, as a Station document, of Startup procedure

. MPES008, Rev. 1. Reference to " Tripping Device" in the title is
reference to the Reactor Trip Circuit Breakers.

10. Maintenance Procedure S023-I-4.36, Rev. O, " Inspection and Adjustment of
Under-Voltage Tripping Device (GE Circuit Breaker AK-15 and 25),"
including TCN 1. This procedure represents the development of a Station
procedure which would replace item 9, above, but has not been used in
any maintenance of the Reactor Trip Circuit Breakers (item 9, above, has
been used). Reference to " Tripping Device" in the title is reference to
the Reactor Trip Circuit Breakers. Action has been initiated to cancel
this procedure and its TCN. It will be reissued when what represented
TCN 1 to the procedure can be incorporated into a revision rather than a
.TCN.

_

Items 9 and 10, above, are provided in response to item VII.E.1 of the
NRC prepared agenda.

11. A " Document History Summary" which identifies the chronological history
of all revisions and TCNs for each of the procedures identified above.

f|%
W. C. MOODY

1620v/jms !

cc: H. B. Ray
J. M. Price
CDM
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