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Y '5(N DADFRE NUCLEAR GEkERATIN3 STAT!0NINSTR AND TEST PADCEDURE $023-11-3.N.
~

i- |.' Uhl'15 2 AND 3 REVI530N 1 , PAGE 3 0F 31 - -.

p ,'
-

:
ATTAt r.ENT S.1,

:
[

'
'

EATA COLLECT 10N TABLE Y !'= - .

. ()) SbiSOT kf ;.
-

, I}YJP 30. Of5CRIPT10N VALUE UNIT 5 g7 ;
E kh~ "{hW -

'-

i j PGMFY_liiv- 'It-
- res:

'

o -

6.7.32 LT-3323-E- Low SG-2 Level i

6.8.12 PT-0353-A High Cont. Press
;6.9.32 PT-0352-1 High High Cont. Press

'

6.10.32 LT-0305-4 Low Rvi Level ,,

' -

| 6.33.32 PDT-097Bi|L Low $G-1 FlowI 6.12.32 PDT-0979-A Low SG-2 Flow
'

6.34.36 TE-03 32-A
6.35.36 TE-9378-A
6.36.36 TE-0322-3 |'
6.37.16 TE-9379- A
6.38.4 RT5G Uncorrected '

-

6.39.35 High Linear Power to RTSG
!

'

6.20.33 High Log Bistable to RTSG
i6.20.28 High Log Prear.p '

6. 73 .20 Low Temperature uMKr TT-9s"76 d .

.
'

! 6..J5 .40 Low Temperature,724ReA 17-qs 79 -
|'. 6.d5 .60 High Temperature TJHtfR Y-01l'2 -'

6. 25 .80 H i g h Terrp e ra t u re Tik'N9tA- TT o s 7. L - A |
;

6? M S.23 Pzr Pressure '

6.232f.28 Escore Power,
'

i 6.73.SW Z5 ST 333A W3 RCP 5 peed
623.91W ST 123 V2 RCP 5 peed! : .

'

! 6.R 97.0 ST 133 W3 RCP 5 peed
. i

6.25.56B ST 343 W4 RCP 5 peed,

} 6.2Y.29 High Pzr Press to RTSG .!

j 6.2f 29 Low Pac Press to RT5G i

,I 6.?(.28 Low Pzr Press to $1A5 ,!
t

6.2C. 42 Low Pzr Press to CCA5 '

6.27.29 Low SG-3 Level to RT5G
i6 29.29 Low SG-3 Level to EFAS-33

6. 2't. 29 Low 5G-2 Level to RTSG I6.'M. 29 Low SG-2 Level to EFAS-2
86.3 .29 Low 5G-1 Press to RT5G

6.3329 Low SG-1 Press to MSIS-

6.33.29 Low SG-2 Press to RTSG
'

6.3Y,29 Low SG-2 Press to M515
,

6.3 ff 9 High Cont. Press to RTSG '

6.3428 High Cont. Press to CIAS. '

6.36.43 High Cont. Press to CCAS -

6.36.65 High Cont. Press to SIAS
. '

6.37.29 Low SG-3 Flow to RT5G l-
6.3R29 Low SG-2 Flow to RT5G

1 '.31.29 High-High Cont. Press to CSA5
I 44.29 Low RVT Level to RAS

~~
'

'
6.4 .29 HighAP SG-1 to EFAS-3

,

6.4 29 HighAP SG-2 to EFAS-2 i

i _

_

' ~

.. . . . _
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SIAS (see SafJty Injection) ., , .j 2. Safety Injection
.

n. - -

g. 3 ,,3 _. .

p
_ .

1 .d -.Q s.he.
Migh Pret: zee Safety Injectiont'

, -'
.,

f 4

Ffels Com . #

Rec. Time | Test No.I pgly
1

Relay Tfme %i.
I i Test No.,

, Total Tfee h*P018 (If alfgned)i
~

'

*MY-9324 ~ '

I
- - -

*H'/- 9327 N, '

- s *Ny-9320 N
-*MV-9333

tj b. s

Low Pressure Safety Injection
i

>
*J - \

l *P015
! *MY-9325 .

-

i~*HY-9328
'

.

i
-

Charging Pumpsc. i
i

I i

! P-190
t

P-191 (If Alfgned)
.

.

a''
'

3;' Containment Isolation
>

1
l

Carg. Diesel Start Delay of 10 sec + instr
8,

2

h

and Logic Response Only
_j.

4
Containment Spray Pumps:

;

TM- | |- cp
] -- en T ~; " -j 5

Contafanent Emergency Cooling
.

s. CCW P m g-
',

1,

gi

T s
i

* Pac 24 |
y

*P-025 (If Aligned)j ,
_

'
i

r
i -r_.; i i~~

~~~ ; 4_ _ _ .___._
. . . . .

-
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Z~lC- ,...... ca rves tison Criti.-
- --~' _ _ _ , . _ , . _ _ . - - - -_.

- -~ Z ' ~. T~ C-'~1 , _ _ _ _ . . - . . - -- w -
. . . _ . . - - - - - - -

cal Loop Is91stica)
- . r-'' ' "N

i
- 7 ,y;. ..-

Ffold ?:--g. M /. .;

,

h. m . _- .J'Rec. Time Test flo. | Relay Time
,

' s._.. a

|i MY-6218
_ _ Test.fte. Tetal Tfas

.

M7-6?I2 I ~'

1..-

L -

: c.
C.C.W. Valves (Emergency Cooler Isolation) g

!

>i HY-6355 o
'

HY-6367 %'

,

' ) KY-6370 NNY-6371
'

%I

d. fuergency Cooling Fans,

1

*E-399 !

{ u'E-401
6 Containment Pressure High

.

i -

SIAS(seePressurizerPressureLow)
a.
b. CIAS

| (1)
Contaftsment Isolation (See Items)7

Contafrzoent Pressure High High
a. CSAS '

(1) Contairement Spray4 .

.

'HV-9367
-

*NY-6501,

i

3 Steam Generator Pressure Low
i.

i
\,

s a. MSIS __

! .-
(1) Main Steam Isolation (MSIV)

.

*
-

ffyeS2ot

l_HV-_8205
i

_

. Q
!

,

,, , _ _ _ . .

.

- " * * '- _ . . . _ . _ . . . - _ . . - '

; - --
- - .--

'

''
. . . -

._ . - - . . . -
_ ,, ,,,.mes..msi.-*''-- *

__ - - - - - -

i.

. _ _ z..
.. . .

..- - - ;. -- * - - - -
.... . ......L'- -. --

..
.

.-~ -: 4. ,. . 3 . ,
* ';

.i

,
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x say gg.W 4,~ . .
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- ~~ - - ~

: .= "A, <,

(2) Main Feedwater Is31ation .- yy . - -.

* -~ = 1.7 Lt
f^ _ / . M,q _ .. . r. - ,. . y

. .

6 . .

;
. Field Comp.

| Rec. Time Test No. Relay Tfee [ Test ps.
Total Time _.

.,

7:

HY-40*.3,

NY-4052 = et<

i (3)
'

il Steam. Blow:!own. Sample and Drafn Isolation ,

i *

! Hy-4054 .

j HV-4058
. N

!' HY-8203 %
H

Tc"-i- ) **Y-3243
:

-a:n+ nv- tw9:

; (4) Auxiliary Feedwater Isolation: )

!
-

HY-4705' "

TM- [. 9'/-07:4 Hv-47/3
,

HY-4730
HY-4731*

i9.
Refueling Water Storage Tank
a. RAS -

.

(1) Contatment Sump Valves Open

*HV-9303
'

I ~

(2)
; ._ECCS MintMow Valves Shut
;

| *HY-9306
_,

*HY-9307
.

I 10.
'

D
4.16 KY. Emergency Bus Undervoltage %

LOV (Loss of voltage and degraded voltage)
a.

. =1. - :
._. .- - - - . . . . - - -- - - - - . . . - --- . . _ - - - - . . - ~ .

.

. . . .

* 9 " - ** #3 p * *

~ ~~
'

. : . . . . . . . . : E. . ._T..:.. L. ?-T-

. .
. .. .

,
_

Q M* -

w -- e w_, . ,ag
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*

''
_

* ' ~ ~ ' ""~ W # >{~~' ~ ~ ~ , .[*

.: 11.

[ Stea] Generator Level-tow With Either No Pressure-Low Trip or AP Hi h :
' a. EFAS g 2-J#T t?

-

|
(1) Aux'. F.W. (AC Train) T, b! .-

'

,
- ~#

Field Comp.
Rec. Time Test No. Relay Tire

Test No. TotalTfM N_

P-141
*HV-4713 o
*HV-4731 %

.

*lfV-4054
N

(2) Aux. F.W. (Steam /DC Train) g
4

S/G #1 (E089) !

P-140 I

HV-4706
HV-4716

.

HV-4715
HV-4054

'f

5/G F2 (E088)
P-140,

HV-4716
HV-4705
HV-4730
Hv-4053

i

- .

,

m %wm

o

4.!t
,!

e%e .atW 4-.=*'W _ . -
_ , _ _

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

~~. . .
_ . . -

.__ - -
-- -

- - - - - - -
- ' - - - ---

|~- .: ..

. . _ . . ..
~~ ' ~ * (,.

_- .
g

....)., , , ,r , . , ' *
'

~

_ , }p
' _

,
^

7
. . . _ . . - . . . - -

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

~ ~ * ~ ' ' " ~ ' ' ' ' ' ~ ~ ~ '
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.



.__. _ . ____ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _. _ ____ _

, . - . . _ _ . _ . . . . . _ _ - - - -
- - sva f.J. Tijq~' ' 7,.y n'

O. .4AS (See SafJty InjIctien)
--

,
*

I ' '

9 Saftrty Inbetion-

$ZL:-:h"y-. wdMA . ;c rs -

| e. Rtph Presssive ?<?aty Injection NF =,, ~_" 3 .g-
.

~

iffPIO D. Rec. Time Test No. Relay Time Test Mo.
%

i Tetal Tfee
'

Q*P0194

*?OIS (If al1gned)
*MV-9323
*MY-9326

,

y
*MY 9329-

MfV-9332 N
%

.
b. Low Pntssty, Safety Infection

*M16 '

'WY-9322 !
.

'MY-9331
, '

C. Charging prios
*

P-192 ,

.

P-191 (If Altpg).

3. CW.afment Isolatten
Energ. Diesel Start Delay of 10 see + instr. and Logic Response Only

'

i4. Contafnment Spray Pumps &

!I marce- |g P~en
,

*
_. .

5. Contafament Emergency cooling |'

,

'

e. CCM tm
--

,
,

*P-02 6 . -

*P-025 (If A11gned) '

h'
ii

1
i

t i
. N .

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

' ' * ' ' * - * ~ - ** * * * *
,

_

.

.m .e 4 g wh6ew.tM m* e ega. wieee N.e 6 - W

... . . _ , . . , . )'. -.

,
g. .

' F. . . _ _ _ _ __ |.
. .

'

n
- i

t

'
_ __ _
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we e e,s 53 I ~ LOOP ~ IsDIa t T!n) _ _ _._ n -t-r - ~ - '
7 ;~, ' ' i|I

j Field Ceep. '

c_d:;f{ AR:c. Time *- u e r . ; g , W--! _

.. ... 1 Test No. R21ay Time
Test 9ts. .Tetaf Tfse

M'. -6213 |

'
'

f:1
M7-6219 l

,

',
_ f .. ',

~ '

. C.C.W. nires Emergency Cooler Isolation
c. N

1' s
1

NY-63SB
NY-6369 *IC|h

,

o--

W-5372 -

W-6373 T)
. .

. ~-

0* N.Encrpncy Coo 11ng Fanst

'

~J C.4/ - *!- 400
,

15 "E E-yoa1

I* M afE s t Pressure Nfgh,

18* S!
b Presserf2er Pressure Low)

-

g,

; (1)
Contafament Isolation (See items)| 7.

Contaficarnt Pressure Nigh Nfgh
a. CSAS

iI) Ccrttafnnent Spray

% -9368.,

'NY-6500
I

. f
i

S. Steam Generator Pressure Low
'a. M5IS

'

(1) Rafn Steam Isolation (Msty)
'

'

W-404 ! ,

cW-na, -

M<

z
l

~~
~~ ~~

. . _ - - J .%
~ ~ ~ .

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

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

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

-
~*

...- - . -
. . .

, . , , ,.3.-.
,

-;7 .

,
. . . .

,

,

6 . . . ;
N *m m'".18'..e #=ee .

, _s .. -.:,.
.

. . ...

;

_
. - . . ., y;
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?
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~ .. . ... ,-. . . , .

(2) %fa Feeduster Isolation
**

- a

Yteid W. p./ 3 mgpa- .

'

,

Rec. Time Test No. Relay Tfee | Test Pt. [ Tetal Tfan
- ~

.f
-

. M7-4MS
| MY-4052

'

i 9
j. (3) Steen. Elowhwn, Lt=ple and Drain Isolation g
.

i
-

-

MY.A053
NY-405 7

,

HY-5202 '

N

l &' MV-8249
W~ %'

1 'a?t- yg-gp!
s

(4) ferrf11aryFeedwaterIsolation
>

M7-4705 .

: -) y - 4W-57:2 HV~'f71A .

MY-4714
0

MY-4715
L --..

' 9.' )

hfseling Eater Storage Tank
a. RAS !

(1) C =tairc ent Surp Valves Open
.

'*MY-5302 .

.

l.
(2) ECC5 Mintflow Valves Shut

'*MY-9347 i
e,

*MY-9348 ,

e

10. , 4.16 KV. Emery ncy Bus Undervoltage
-

!

LOT (Loss of voltage and degraded voltage) ha.
g

_
-

_ . , %g-

,. g,,,w esw.
.. - - - _. ;_. . _ -c.=.. . .

.,,,,,,,,,4.er=m * - ' - " ' *
- - - - - - - - _ (.*

.

. - -

= , - -
- ....em , * *_. $. 1

,

..
- u a . +,c. = .: . r.

... . -
-

.

,

, _ , ,

- >. . - :: ; :r.; . : p g
,

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

. . - . . - * * * * *
- _ i :.

t
6, . . ..
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_ _ _ _ _ ._ 7 .. . 3 ._. , . _ . ,,' ! .*
,
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REFERENCE: SO123-VI4s 4 CODE: AC10AC*
SO123-VI.1.1 So

TEMPORARY CHANGE NOTICE (wnin tmn tm. . i>
-

NOTE: Technical Specification Violation if notprocessed within the stated time limits.

Procedure No.M23 "T- 3 s b Revision No. b TCN No.e

Procedure Tit!e P P .S_ .

Mup_M q_dd A
Procedure Author PAX (If kno i , Writer) PAX

1. The fo' lowing change hat! be in effect: Attach a copy of the effected page(s),if applicable

|g
''

,

'

2. Reason: *

,

MM3. Da e ate -/ - 4. Issuance ate (For CDM Use Only)

5. Does this change affect FSAR or Tech. Spec. commitments? Yes No [
6. Does this change af fect the nonradiological environment of any of fsite area previously undisturbed during site prep 3 ration and

*

plant construction? Yes_ Nog
7. Is the intent of the original document altered? Yes No [
8. Is the document to be changed an Emergency and Abnormat Operating instruction? Yes No M

(If the answer to . 6,7 or 8 is YE . a TCNis NOT Authorized.)

9. Does this chanc affec A t commitment requirements as stated in the Reference Section? Yes No

hp10. Originator. _@ _

, , , , , , , , ,

11 Is the TCN to be inctyorated into next permanent revision within 60 days of issuance date? Yes No*
* One time change only against Procedure / Station Order No. Rev. No.

12. Copy sent to the Nuclear Safety Grou m_ ._,d-2 Y / ~4M
arbes seGesatwas casa V

13. Signatures Required:

S01 * *(Series) SO2, SO3, or SO23 (Series) SO123 **(Series)

Approved by tv.o OSRC members- Approved by: ** * (atle one (1) O) Approved by two OSRC members:

p , b 'l
#

il el

a) al '

aj/ % a)

ReWewed by entere Committee on: * * Final approv Reviewed by entire Committee on: **,

ones - -us.es.r .=,oav. . omva - mus, er wmeim 1 eav s

al a
Approved by: * * * (at least one (1) SRO)c oc,=ia n , a w=c e O= 6 sva r.o.e a ..

/ 2~ /5'- TV ,,
o ATE = MusT BE WITee080 to o AV S

.i

Approved by:

s)
CoGana Ate? P u=C TIO8e A6 37 Aflops M Ase AGE R

onra - uwse os nev ise es ears

** sot and SO123 (series) TCNs will be routed to the OSRC with Routing Document SOir23) 109 which witi be signed by the Station Manager.

*** Approva! must be by two members of the plant management staff at least one of whom holds an SRO license on the unit offected.
(for TCN approval, members of the plant management staff are definedas any Station Supervisor, including the level of foreman, e>rercising
responsib Inty in the specific area and unit addressed by the change.)
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SAN ONDFRE NUCLEAR GENERATING STATION
UNI-TS 2 AND 3 INSTt AND TEST PROCEDURE S023-11-3.7

REVIs10N 1 PAGE 1 0F 11-

ATTACHMENT 8.1
,

.g:.

DATA COLLECTION TABLE
( 0) /

_ STEP NO. DESCRIPTION VALUE ON TS
6.2.12 PT-0101-2,Hioh Pzr Press
6.3.12 PT-0102-2. Low Pzr Press6.4.12 PT-1033-7 Low SG-1 Press.~ 6.5.12 PT-1023-L Low SG-2 Press6.6.12 LT-1113 t Low SG-1 Level6.7.12 LT-1123-E- Low SG-2 Level6.8.12 PT-0351-A High Cont. Press
6.9.12 PT-0352-1 High High Cont. Press
6.10.12 LT-0305-4 Low RWT Level6.11.12 PDT-0978-A Low SG-1 Flowa 6.12.12 PDT-0979-A Low SG-2 Flow6.14.16 TE-0112-A
6.15.16 TE-9178-A
6.16.16 TE-0122-3-
6.17.16 TE-9179- A
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. 23 .20 Low Temperature "::::K- 77~-91'76 J
6. 35 .40 Low Terperature ?''::A- 77-9/79 - 9-
6. 33 .60 H1gh Temperature U+itFA 77 -01 IL - d-
6. 23 .80 Hi g h Temp e ra t u re _I.1Mf:t*- Ti~ o s 2. "L - 1'

6.2345.21 Pzr Pressure
6.23.9f. 28 Excore Power
6.73.S'Z3 ST 113A W1 RCP Speed6.23313f ST 123 W2 RCP Speed
6.23,U,% ST 133 W3 RCP Speed
6.ES.66B ST 143 W4 RCP Speed
6.2Y.29 High Pzr Press to RTSG
6.2029 Low Pzr Press to RTSG
6.2 6.28 Low Pzr Press to SIAS
6. 2G. 42 Low Pzr Press to CCAS
6.27.29 Low SG-1 Level to RTSG
6.20.29 Low SG-1 Level to EFAS-16:21.29 Low SG-2 Level to RTSG
6.% .29 Low SG-2 Level to.EFAS-286.3 .29 Low SG-1 Press to RTSG

1 6.3 2 29 Low SG-1 Press to MSIS
| 6.33.29 Low SG-2 Press to RTSG6.34,29

Low SG-2 Press to MSIS
1

6.3f29 High Cont. Press to RTSG
6.34 28 High Cont. Press to CIAS

I 6.36.41 High Cont. Press to CCAS
6.36.55 High Cont. Press to SIAS
6.3 7.29 Low SG-1 Flow to RTSG

i
'~

6.3G29 Low SG-2 Flow to RTSG
6.31.29 High-High Cont. Press to CSAS

-

,

6.40.29 Low RVT Level to RAS
'

,

6.4 .29 HighAP SG-1 to EFAS-1:
.

. 6.4 29 HighAP SG-2 to EFAS-2 ,

j
<

|s

I- -- - - ~ " ' ~

. - . - . .. ... .. ..._.. ,. . . -.. ... ~ = " ~~~



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

TRAIN A1. Pr ssurtz::r Prsssura - Law SO'L3-E-3,7._. g_*./
SIAS (see Safety Injection) M ba.,

2. Safety Injection; ,

i a. High Pressure Safety Injection TC# # 7t*
i

j Fiela Comp. Rec. Time Test No. Relay Time Test No. Total Tfre*P017
,

,

*P018 (If aligned)
*HV-9324

>

*HV-9327
. *HV-9330

.

*HV-9333,

i
* b. Low Pressure Safety Injection
a,
'

!. *P015
*HV-9325

! *HV- 9328
c. Charging Pumps

.

P-190
i P-191 (If Aligned)
! 3 Contairment isolationj .

Caerg. Diesel Start Delay of 10 sec + instr. and Logic Response Onlyi
'

f 4. Containment Spray Pumps
:
;

|*P-102:

} 5 Containment Emergency Cooling
a. CCW Pumps,

,

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

.,

.



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

t __

Sd2E-6-8,'

b. C.C.W. Valyzs (Nan Critical Loop Isolation) Pr 5~7) %
f-/ gggy 7Field Comp. Rec. Time Test No. Relay Time Test No. Total Tire *

! ! HV-6212'

j HV-6218
:

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

. j HV-6366
') HV-6367

'

t HV-6370,

!j HV-6371
I |

) d. Emergency Cooling Fans
t

) *E-399
: *E-401

; ; 6. ' Containment Pressure High
I

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

'

i (1) Containment Isolation (See Items)
'

7. Containment Pressure High High
{ a. CSAS

j (1) Containment Spray
'

!
*HV-9367

j *HV-6501
.

3, Steam Generator Pressure Low
[4 a. MSIS

-! ,- (1) Main Steam Isolation (MSIV) ~

! !-
HV-8204f, _HV-8205

.

9



, . .....c. . .- - - - . - . . , -- -

,, ,

.! $d2-3r E - 8, E -

(2) Main Feedwater Isolation .

j g_g .

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

|[ HV-4048
HV-4052

.

"] (3) Steam. Blowdown, Sample and Orain Isolation
5,i

HV-4054j HV-4058
{ HV-8203

HV-8248
HV-8219

4
:

J (4) Auxiliary Feedwater Isolation
.

',{ HV-4705
HV-5713.

HV-4730
HV-4731,

)
.

] 9. Refueling Water Storage Tank
'

] a. RAS -

.

j (1) Containment Sump Valves Open
i
j *HV-9303
1
1

(2) ECCS Miniflow Valves Shut
,.

ii *HV-9306
4 c *HV-9307
~

;j - 10. 4.16 KV. Emergency Bus Undervoltage

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

'

.



a. w . . :mf. . , ; <.
, . . .-

_

?.

'{ . EbS- $- Se S

po<p ~7f % '-11. Steam Generator Level-Low With Either No Pressure-Low Trip or AP-High,

gf-
{ a. EFAS g.#[
] (1) Aux'. F.W. (AC Train))

'r

.

Field Comp. Rec. Time Test No. Relay Time Test No. Total Time; .;
.': P-141

'] *HV-4713
j *HV-4731

.

*HV-4054,

1

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

j S/G #1 (E089)'

P-140
HV-4706
HV-4716

,y HV-4715 *

' '

HV-4054.

:1

.} S/G #2 (E088)
j P-140

>1 HV-4716
.) HV-4705
*

HV-4730
Hv-4053

;
i
5

.$

I|
a
ii
..

'tg

Ai

' . , .
d

,i
;

.



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

1. Press *;riz;r Presstre - Lcw
''

ba. SIAS (See Safety Injection) ''

2. Safety injection
gi/

a. Nigh Pressure Safety Injection NN
.

Field Cep. Rec. Time Test No. Relay Time Test No. Total Tim
t-

*P019,

*P018 (If aligned)'

'I *HV-9323 ,

,: *HV-9326
*HV-9329-

*HV-9332

b. Low Pressure Safety Injection

*P016
*HV-9322

| *HV-9331

c. Charging Pumps _.

.

!; P-192
,

!! P-191 (If Aligned)
!!

; 3. Containment Isolation
y| Ewrg. Diesel Start Delay of 10 sec + ' $str. and Logic Response Only.

g
4. Containment Spray Pumps

'

] |'P-10J
a
.j 5 Containment Emergency Cooling

' .i a. CCW Pumps,
y ,

!* *P-02 6
*P-025 (If Aligned),

,

5
1

,

<

e



_ . _ - _- , -
.

.
.. . _ __ . . . ,

, ,

!:' NON- $. b y g'b. C.C.W. Valvas (Non Critical Lcop Isolatten) 7g[ U
Field Comp. Rec. Time Test No. Relay Time Test No. Total Time .

a HV-6213
_ _ _

: HV-6219
i

,j c. C.C.W. Valves Emergency Cooler Isolation '

1

;f| HV-6368
,; HV-6369
: HV-6372

'

; HV-637 3

{ d. Emergency Cooling Fans
t i

! *E-400
;; *E-401
l E.
l

Contairent Pressure High
.t a. SIAS (see Pressurizer Pressure Low)
'1 b. CIAS

(1) Containment Isolation (See Items),

1 7. Containment Pressure High High
,

j a. CSAS

J| (1) Contairment Spray

'I *HV-9368
>I *HV-6500
Q
j| g, Steam Generator Pressure Low
Li a. MSIS

(1) Main Steam Isolation (MSIV).

,

=

HV-8204'. . .

] _HV-8205
p

L

. .



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

.

3G&&-8 Sb (6 K.

) (2) Mata Fosdwatsr Isolation

h/ ,h
.

Field Comp. Rec. Time Test No. Relay Tim Test flo. Total Tim,.

i
HV-4018*

HV-4052,

.

! (3) Steem. 810wdown Sample and Drain Isolation

,; HV-4053
' 'j HV-405 7
,; HV-8202
jj HV-824 9

i
HV-8221'

'|.-
1 (4) Auxiliary Feedwater Isolation

HV-4706
'] HV-5712

'

HV-4714
; HV-4715__

,

c
; 9.' Refueling Water Storage Tank
I a. RAS

' ,
,

(1) Containment Sump Valves Open,

1

i *HV-9302
1

!
(2) ECCS Mintflow Valves Shut

1
-

1 *HV-9347 '

';j *HV-9348
,

'10. , 4.16 KV. Emergency Bus Undervoltage,

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

e

8P



. >....s.. s. . ,. ,
. -.

..

.
-

. . .

'

9&$'' 8 -[, Di

.

11. Steam Generator Level-Low (With Either No Pressure-Low Trip or AP-High)

Aux. F.W. AC Train
:t

Field Comp. Rec. Time Test No. Relay Time | Test No. Total Time
,' *P-504

*HV-4712
:i *HV-4714
,; *HV-4053

i

Ii
4

5$
,*

,

!$
.

&

%

'

'!-
; .

,,

~

,

4

1

)
:)
.. !

!i *

,1 ,-

e

!

:Ia
!

*
n

$
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CLEAR GECERATillG STATION .

y' WellTS 2 s J (3 g % ;INSTRIJMf MT AN3 TEST PROCEDURE S023-l e-3.h g.

HIVISION 1 r .'AllACleMLNT 8.1 PACE 8 CF 11
; . .

RESPONSE TIMC 1Ajjl1 (Continued);
*

Reactor Trips

d} Furicilon CPC S'ignal Risc intal Tech. Spoc. Va ra rledProcessino ( Cu rrec ted ) Rescopso. Time Accoot. Crit. Initial /Date
4 Lacal Penner DgDalty HI
n 1 Ex-Core Detectors
t
i 2 CEA Positions .68 sec*

'l 66
}{ DIIBit Leif M ec'*

.

1
~

Ex-Core Detectors
.

2 CEA PosItlon .68 seca
j 3. Cold Leg Temp. d 8 sec'* |
!

8.. .t L.g 1.mp. .68 secg#

5.
1 RC Pump Short Speed .68 secgg-

.-

6. PRSR2R Pressure .68 sec#
j le0TE:

.

.68 secggg
Cold and Hot Leg Temperattare sensors are response time tested on abasis.g

Macord the timo constants separately. stand alone
.! 1 Cold Lag leimp. Sonsors; Acceptance Criteria

_ __/._value units '2.8s sec Veri rlod 9i
1

_ Initial /date~
8-

g 2 Hot Leg lump. Sonsues
{h

.

_ _ , _ _ _ 5.as secvalue util ts
_ initial /date

e.
IDQ1110R3:

ffseutrose detectspra arn nsumpt
*1; :

l~s nm e nt.poset.se t isen tur.t ing.. the Channel shall be as: .

Hesesseest l'rese slaiteet:tus output ur Asiput or rirkt electro iItosponso tinio of the tintitron flux signal portion OP .

.. Rerpense time shall leo menes.utsed room tho onbot ur a siseglo CEA d
5.n c component in channel. ..

*rop.

ffRespnse time shall be nosesissed laum thu aussot or n 2 out or as Reactor Coolant Pump coastdown
.

M

l'/.h sponse time shall be measured
'Luco p3r 18 months by means or the loop Cue eenit Steep Hosponse (LCSHL

f roin the .

oiltput of the sensor, [,10 ch3tl be less than or equal lilD response timo shall be measured at least -ano thodto 6.0 soconds. y gg, d dp. The measured R of the slowestP ff20:ponse time shall be measurori .

.ontt:nt shall be less than or entialFross the output or the pressure tratismitter. g h.a
,

c.he time interval
for the transmitter to achieve 63.27, or its total change wito 0.1 seconds where the pressure transmitter responso time iThe transasitter s%sponse time

-

required
[n pressure transmitter pressure. s equivalent to et

.i ien sub.jected to a step change i

e, f .

,C s'=
.

" . . '
0

.h
i, -
*~

.

_ _._ ___
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lh SAE ONOF2. ., CLEAR CENERATING STATION
i' 4118178 2 ANO 3 INSTHtfMINT AND TEST P.70CEDURE SO23-II-3fk. |REVISION 1 PAGE 9 Cr 11 i '

All ACitHLN F 8.1 ( ,-hlr

j. I *,

RESPONSE TlHE TABLE
!5 ESFAS
.Ne
@ Trip Unit Floid Total Tech. Spec. Verirled'i Function Sensor to ESFAS Cgaponon_1s Respom e Time Accept. Crit. Initist/Date:-

PZR Press Low*-

d HPSI < 31.2 seca
a.
t' PZR Press Low

LPSI 5 41.2 sec* *
,,

N PZR Press Low
}f Catet. Isol. 5 11.2 sec* Note 2
.. and 3

;J.S
'

PZR Press low
' Catet. Spray Pumps -< 25.6 sec*
li PZR Press low

!.
Y.{

CCW Pumpa 5 31.2 sec*

:f PER Press low R
5 N .2 sec Note 4a

'
CCW Valves .

-( . P3/4 pWS- WV
CCu t.LM 4 7 %E ga.< N4b

N PZR Press low
~

.) Emer. Cig. Fens ~ 21.2 sec*<

er Cntet. Press High
,) HPSI 5 41.0 sec*
3.,

il Cntet. Press High
a''; LPSI 5 41.0 sec*

l', Cntet. Press High
9.

Catet. Spray Pumps $ 25.4 sect

/[f Cntet. Press High
_

CCW Pumps 5 31.0 sec*
~s
g [00THQLLS:
fi

1
Response times include movement or valvos and attainment or pump or blower discharge pressure as applicable.7,.

.f O
Emergency diesel generator starting delay (10 sec. ) and sequence loading delays for SIAS are included.Y

t. y 2. Response time includes emergency diosol generator starting delay\". than conta inment purge va lves), instrumentation and logic response (applicable to AC motor operated valves otheronly. Refer to table 3.6-1 for conta inment',j isoletion valvo closure times.
:6 3. Al.1 CIAS-Actuated volves except MSlVs and MilVs.

.
t 4g.,.CCW non-critical loop leolation valves HV-6212, HV-6213, HV-6218 and HV-6219aq

L M $. nesponse time lactudes instrumentation. logic, and Isolation damper closure times only.

Ltg, & J gi M em aCeshes CCMJ yJAAd.* O V~~63 A.

t i I
a,,.c,s 20 . a v.c, n e e, m ~ <m~-

- - -
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1

i SAll DNOF -%
CLEAR CElIERATING STATION*- lHelTS 2 A. 3,!

INSIRUMINT AND TEST PROCEDURE S023-il-3 hh y'RIVISION 1
$ AIIACilMLNi 8.1 PAGE 13 CF 11
i (
|
'I RESPONSE TlHE TADLE

1 .

ESFAS

1 (Continued)
i *

;g Function Sensor to EsfAS C0mpsuonts Hgspapje Time Accoot. Crit.

Trip Unit riald Total Tech. Spec.
Verirled

i
Cntet Pres,

InitialfQgig
#n ,w te as

Catet. Press High
{ Eme r. Ci g. Fans

5 21.0 sec*
Cntat. Press High

a Cntet. Isol.
$ 10.9 sec* Note 2Catet. Press High- .

, , High Cntet. Spray
$ 21.0 sec*! '

SG-1 Press Low
1 MslYi < 20.9 secd SG-1 Press Low,j MfW Isol,

k $ 10.9 sec
30-7 Press Low

MS1Y.

t
.

5 20.9 sec
j 190lMOTES:

) 1

k Response times include suivennest or vaivos and attainment or pump or blO
.

Emergency diessel gossorsetor siinrl.imi stulay (10 sitc. ) and segoosico loading dower discharge pressure as applicable.
, ,

2 Response times
leeclesilos esse.a'essiew elays for SIAS are included.

i: j

tison contalomont ptergie valvos),y slitiwl sp?siteraleer startisig delay (applicable to AC motor operated valvlaelation valve classieres timeen. leestatimuntatlun and logic respusise only.,] es other
Heror to table 3.6-1 for containment) 3

All CIA 8-Actesa ted valvens es= stopt Nr.tve. sanal Hrivr.,
; 4& CCW non-critical

loop Isolation valvus HV-6212, HV-6213. IIV-6218 and HV-6219044
,

S. flesponse slee includes Instrumentation. -

logic and
Isolation damper closure times only.

W
Q q) Y /gg, HV f= 37f ff 3 7 2 M ff V G l.3i W W..:

,. .

i
'f

'b
!
,

....s. . .

__ _- -



~ ! SAfl 01108 JCLEAft GENERATING STATION
~h

.: 1811178 2 % 3
INSTRilMINT AND TEST PROCEDURE SO23-II-3 b''

RIVISION 1
AllACllMENT 8.1 PAGE 11 CF 11

[( O
.

. ,

.

9 -
..

RESPONSE TIME TADLE**
i [SFAS
i
j (Continued)4 ,

.]
3 Trip Unit Field Total Tech. Spec. Vertried

Function Sensor to ESIA_S Qgsjpgp3D Ls Regggr]t d me Acqtot. Crit. Initial / Data
' , I

j 90-2 Press Low
'.3 M W leol. ,

$ 10.9 see~i
-| L w RWT LVL

3 Cntet. Sump YLVs < 50.7 sec*'j open
' ;g
il Law RWT LYL

IS S$$"" 5 8 0.7 sec'(,M h"
1

6em.7*EC M 3)} 90-1 LVL Low
-| Aun. WW <1~ e0.9 sec*j AC Traine

*

[4 SS-1 LVI. Low
.; Airw. WW < 30.9 see. j Ste./DC Train
. .

90-F LYL Low ,

:! Asix. sw
.

AC Trains 5 8s0.9 sec*

1 80-2 LVL Low
| Aux. FW
g Ste./DC Train 5 30,9 sec2

,

. M10TitQ1(3.

1

Response times f riclesdes menvame'est or vnivos and attainannt of ptemp or blower discharge pri ; O essure as applicable,
Emergency diesel gutecrnleer nieert irol slutny (10 s uc. ) need snquence f onding delays for Sl AS are includ dij R.
Response time includes emurguncy diumet sjureorntor starting delay (applicable to AC motor

e.
then containment purge valves |,

lustrumentation and logic response unty. ReFor to table 3.6-1 for contelnment
j

.4 laelation valve closure times. operated valves other
-

,
1

N. All CIAS-Actuated volves except MSIVs and MrlVs.
-

,

4&CCW non-critical loop
Isolation valves HV-6212, llV-6213, HV-6218 and HV-621904(~<

i
Respones time includes Instrumentation,

,.

6 logic, and isolation damper closure times only.
.: -

j 9656 '

b $ba & QMUU Coh CC w & WSQ /WS3bh NO~bESh NYSEY; 90-e37o< ef(/4 3 << e -cs7z o.-0 av 6323 w p
:

li
.
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SAN ONOFRE NLCLEAR GENERATING STATION INSTRtf(ENT AND TEST PROCEDURE ' 023-!!-3.25
U41TS 2&3

]3x;e o(cg'l
REVISION PAGE 97~

,

6.0 PROCEDURE-

7g9 - -

6.13.1.4 " Voltage Adjustment" fully counterclockwise.
~

.5 Current selector switch in LOW position.

j .6 -Reeg: 1the L. io liG"-4T,0r fos mod 64sN To " 8Do #'
c .

AEx7* d .7 Voltmeter internal / external switch in MWJ position; And2k connect o. D VM 4o " EXT DV M " h(4 *5 .s /j( ~ Date Technicianca-

i A 6.13.2 Ensure ERT-1 power switch, located in back, is in the
[ OFF position, then connect 115 VAC power to the ERT-1

! -t- and the ELC-1.

-|- |
: g Date Technician,

o y,

,i %g NOTE: Refer to Figure A-5 for the following steps:
.c #
i 6.13.3 Connect a cable from the ERT-1 " OUTPUT" BNC connector toNg the ELC-1B " ANALOG IN" BNC connector.

NE i
/jjg Date Technicfan

14*~T 6.13.4 Connect a cable from ELC-1B " TRIGGER 8NC" connector to

.
.

j I the ERT-1 " CONTROL IN" BNC connector.,

h /i

.f ( g _ Date Technician..

i* 4 6.13.5$O Place ERT-1 power ON/0FF toggle switch to the "0N"
position and verify " POWER" LED energized.

'i
/}$ Date Technician-e0

i 6.13.6 Press ELC-1B "0N/0FF" pushbutton and verify that the
,1 Ifghtenergizes. The " START" light " TEST /Dltf" light,

?! and " READY LED should also energize.
. * .

/
Date Technician

.

.j-

V
.

4

. . _ _ . . - . . . _.. _. .. . .. _ ._ . _ . _ . . _ . _ . _ . , _ , ,, ,_. _ _ _ _ _ _ , _ _ _ _ ._
_
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SAN ONOFRE NUOLEAR GENERATING STATION
UNITS 243 INSTRUMENT AND TEST PROCEDURE S023-II-3.2

REVISION $ PAGE 102

AGE 3 b,

v 6.0 PROCEDURE 7gy '

,

6.15 Loop Current Step Response Testing of Cold Leg Temperature Sensor
TE-S U B-2

,

.

NOTE: For most consistent results, the temperature of the reactor'

''

coolant should be approximately 5400F.

6.15.1 In Spec 200 cabinet L-125, remove the RTD leads from-

teminals 17 and 18 of TB-1 and connect them to thee

sensor connector strip on the ERT-1.

__ /
Date Technician

6.15.2 Adjust the " TRIM" pot on ERT-1 until the amplifier
offset voltage is ZERO. (Tria switch UP).

NOTE: The amplifier offset voltage must be checked and
set to zero whenever the GAIN is changed.

/
__ Date Technician

6.15.3 Place the * TRIM" switch in the DOWN position.
'

:

/.
-

g Date Technician
-0.15.?- Place current selector switch in the "HIGH" position.

*
/

___Date Technician
4rWrr Balance the Wheatstone bridge by adjusting the coarse

resistor network switches and the fine decade resistors'

until the bridge output reads ZERO.
% rev erse -{he order of 4.IS. +, (a.lS.5

,

Date Technician.(
.

NOTE: Bridge output is only indicated on the voltmeter,

t se
when the voltmeter selector switch is in the "D"*

position. Allow at least three minutes for the
reading to stabilize.

. , .

O

m _. . .. ._
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SAN ONOFRE NUCLEAR GENERATING STATIONi

WITS 2&3 INSTRlNENT AND TEST PROCEDURE S023-II-3.2
REVISIONg PAGE 103~% a L# .

6.0 PROCEDURE "yy ,

6.15.6
Move the voltmeter selector switch on ERT-1 to the "8"e "C" position and adjust the supply voltage to

'. approximately p gdc. This provides e made through the
RTD assuming thF bridge is still balaitfd. Allow three
minutes for stabilization time.

|
__ Date Technician

0.10.7 -E;p;;t,ispa 6.i3.3 and 6.i3.6 vu6|I ..e 7.;it!.s.
'4djttS t as h ii u s c nr.ca sa ry . Es|a4 00?!!~t % .s

suinuwwa~Te, S; r;;dia;; M .i.M;;...-

/
Data Technician7

6.15.9 Nove the current selector switch to the " LOW" position
and rebalance the bridge. Allow three minutes for
stabilization time.

/
____Date Technician8#

6.15.t Place the current selector switch to "HIGH". Allow
reading to stabilize. Do _NOT rebalance the bridge.

*
,

/
_ _Date Technician9

6.15. }6- -Adjust- the-empiiiie, 3dn-of-ERT4-4-obtaf a a;-de;c :;-
.ponib4 te 5.0-Vde-on-the-ve14 meter-seith-the ,v1 L..e 6..
-salac tne ~! tch-in-position "0" -Wtth-th1T-5:0-M. i.
4ha-analog 4nput4NG-of-the-ft+ 18, i;.e Ei.0-13-digitai-
441cator-shouM-read-approximately-4095.Aen Ete:11MT
4- " READY" -?dealth # Test / Dump"-pushbutton edr-position can sar.ste uten st int. Iwo't y a
t9.90 Voc. 1* urn vettay. Adj,u.:t *cc.w''+o eartain

o provdL[

9,9 p va e,
i 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| v at all other times..

. . ..

! k
(

n- / ~
~ Date Technician

,

-
, , .

I
l i
V

.

,,wa,we

. + * * -_ , _ _ - = _ = _ , , . . -
- - - " - - - ' ' ' ' " "

'

* w eu' i wee en wgg - , _ -_ ,. W*M W N8 * M P8-M* N -F F ** N * ^*"8'NY**' # *
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SAN OM0FRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-!!-3.2
- -

UNITS 2&3
11EVISION$ PAGE 104

AGE ST '

s 6.0 PROCEDURE ] ,,

6.15.M 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

Il

6.15. M Ensure the " AVERAGE / SINGLE SHOT" selector switch on the
ELC-1B is in the "AYERAGE" position.

/
-Date Technicfan

it.

6.15.M With the ELC-1B in the " READY" mode, press the " START"
pushbutton. The ELC-1B should go the " SAMPLE" 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.

/
7 te Technician

13
6.15.M

Allow the bridy to return).to a balanced condition, d.ncI
re.bcdonc.e. at reqwrer_,,,

I
Date TechnicianW 12. IS

6.15.M Repeat steps 6.15.15' and 6.15.}4' nine additional times.
On the tenth sample the ELC-1B should go to the " SAMPLE"
mode for 20 seconds, then " ANALYZE" mode untti the
calculations are complete. Then the ELC-1B will go the
" DISPLAY" mode.

/
Date Technician

IS
6.15.M With the ELC-1B selector switch in position "D", the

digital indicator should read the average total time
constant for all ten samples.

i NOTE: 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 ine

the " DATA COLLECTION TABLE" at the back of this
procedure.

7
/

y 7 te Technfcfan

. . . . . - . - . - . . . . , . . . . . . . . . . . . . . . . -
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SAN ON3FRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE $023-11-3.2

Tacecf g6
UNITS 2&3 REVISION PAGE 105

m
6.0 PROCEDURE pQg

6.15.4+ In Spec 200 cabinet L-125, replace the RTD leads on
terminals 17 and 18 of TB-1.

.

--

/

Date Technician
17

6.15.19 Turn the "YOLTAGE ADJUSTMENT" on the ERT-1 fully
counterclockwise.

/

Date Technician
la

6.15. }9- Press the " RESET" pushbutton on the ELC-1B and verify
that the analyzer returns to the " READY" mode.

/
Date Technician

6.16 Loop Current Step Response Testing of Hot Leg Temperature Sensor
TE-0122-2

NOTE: For most consistent results, the temperature of the reactor
coolant should be approximately 540"F.

,

6.16.1 In Spec 200 cabinet L-125, remove the RTD leads from
terminals 2 and 3 of TB-1 and connect them to the sensor
connector strip on the ERT-1. -,;j

/
Date Technician

,

! 6.16.2 Adjust the " TRIM" pot on ERT-1 until the amplifier
i 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 Technician

/
,

I*

_ ,t

.

- - -,



SAN ONCFRE NUCLEAR GENERATZNG STAT 10N INSTRUMENT AND TEST PROCEDURE S023-11-3.2
UNITS 2'AND 3 REVISION 1 PAGE 1
EFFECTIVE DATE: JUN 21 102 CDM ENCODE NO. NC119-TRP

PLANT PROTECTION SYSTEM
RESPONSE TIME TEST FOR CHANilEL B

~(EighteenMonthInterval)

Section Table of Contents Page

1.0 OBJECTIVE 2 c
2.0 REFERENCES 2
3.0 PREREQUISITES 2
4.0 PRECAUTIONS 4
5.0 CHECK-OFF LIST 4
6.0 PROCEDURE 6

6.1 Equipment Set Up 6
6.2 Response Time Testing of High Pressurizer Pressure Sensor 18
6.3 Response Time Testing of Low Pressurizer Pressure Sensor 26
6.4 Response Time Testing of Low SG-1 Pressure Sensor 33
6.5 Response Time Testing of Low SG-2 Pressure Sensor 40
6.6 Response Time Testing of Low SG-1 Level Sensor 47
6.7 Response Time Testing of Low SG-2 Level Sensor 54
6.8 Response Time Testing of Hi Containment Pressure Sensor 61
6.9 Response Time Testing of Hi Containment Pressure Sensor 68
6.10 Response Time Testing of Low Refueling

Water Tank Level Sensor 75
6.11 Response Time Testing of Low SG-1 Flow Sensor 82
6.12 Response Time Testing of Low SG-2 Flow Sensor 89
6.13 Test Equipment Set Up for Loop Current Step Response

Tev' of Resistance Temperature Detectors 96
6.14 Loop u cent. Step Response Testing of Hot Leg

Temperature Sensor TE-0112-2 98
6'.15 Loop Current Step Response Testing of Cold Leg

Temperature Sensor TE-9178-2 102
6.16 Loop Current Step Response Testing of Hot Leg

Temperature Sensor TE-0122-2 105
6.17 Loop Current Step Response Testing of Cold Leg

Temperature Sensor TE-9179-2 109
6.18 Reactor Trip Switchgear Response Time Uncorrected 113
6.19 High Linear Power to RTSG Response Time 115
6.20 High Log Power Level to RTSG Response Time Test 122
6.21 Positions 3 and 4 High LPD and Low DNBR 129
6.22 CPC/CEAC Response Time Testing 129
6.23 RTD-CPC I/O RIT 136
6.24 High Pressurizer Pressure to RTSG Response Time 189
6.25 Lpw Pressurizer Pressure to RTSG Response Time 193
6.26 Low Pressurizer Pressure to ESFAS Response Time 197
6.27 Low SG-1 Level to RTSG Response Time 204
6.28 Low SG-1 Level to ESFAS Response Time 209
6.29 Low SG-2 Level to RTSG Response Time 214

RECEIVED

O T TI [[ L L W [tOO lV
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SANONOFRENUCLEARGENERATINGSTATIONINSTRUMENT AND TEST PROCEDURE S023-II-3.2'
UNITS 2 AND 3 REVISION 1 PAGE 1A
EFFECTIVE DATE: COM ENCODE NO. NC119-TRP '

t PLANT PROTECTION SY$ TEM
I RESPONSE TIME TEST FOR CHANNEL B'

[EighteenMonthInterval)

Section Table of Contents Page
.

6.30 Low SG-2 Level to ESFAS Response Time 218
~

6.31 Low SG-1 Pressure to RTSG Response Time 223,

6.32 Low SG-1 Pressure to ESFAS Response Time 228.

| 6.33 Low SG-2 Pressure to RTSG Response Time 233
; 6.34 Low SG-2 Pressure to ESFAS Response Time 237
; 6.35 High Containment Pressure to RTSG Response Time 242

6.36 High Containment Pressure to ESFAS Response Time 247..

3 6.37 Low SG-1 Flow to RTSG Re'sponse Time 255
i 6.38 Low SG-2 Flow to RTSG Response Time 260
; 6.39 High Containment Pressure to ESFAS Response Time 264

6.40 Low RWT Level to ESFAS Response Time- 269
'

3

6.41 High SG-1 Differential Pressure to' ESFAS Response Time 273,

6.42 High SG-2 Differential Pressure to ESFAS Response Time 278
6.43 Restoration 283.' 7.0 RECORDS 286 i

j 8.0 ATTACHMENTS 286

i

LIST OF EFFECTIVE PAGES

j
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} 1-2 1
; 3 - 284 0

285 1,
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~
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SAN ONOFRE NUCLEAR GENERATlNG STAT!ON TNSTRUMENT AND TEST PROCEDURE-5023-ff-3.2
UNITS 2 AND 3 REVlSf0N 1 PAGE 2

PLANT PROTECTION SYSTEM
RESPONSE TIME TEST FOR CHANNEL B

(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

4

2.0 REFERENCES

3 2.1 San Onofre Units 2&3 Final Safety Analysis Report, Amendment 24,
dated April 1931.

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.
t

3.0 PREREOUISITES,

,

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 (0D-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

!

!
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A

3.0 PREREQUISITE (Continued)

3.5.1 Measuring and T.est Equipment

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

.1.1 Two 0-3000 psig

.1. 2 Two 0-1000 psig

.1.3 Two 0-200 psig
'

.1. 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 DYM Fluke 9600A or equivalent

3.5.2 Special Measuring and Test Equipment

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

.2 EPRI designed pressure sensor test box Industrial
Design and Engineering Association Model ID-100

.3 LCSR 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 simJlator boxes

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

.5 Assorted test leads, coaxial cables

3.6 Record the description, model and serial nu,aber, calibration due
date for each measuring and test instrument used for this
calibration at Step 7.3, Records section.
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4.0 PRE _ CAUTIONS

4.1 Observe proper electrical precautions when .vorking on energized
equipment.

4.2 Follow proper 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 Nuclear instrument cable connectors must be kept clean during
safety channel testing.

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

4.6 Do not open the 1D-100 " sight gauge / fill" valve' when the unit is
pressurized.

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

4.8 In the event any unanticipated conditions occur during
calibration, the Technician shall innediately notify the Control
Operator.

4.9 Receiving approval to begin work does not in any way obviate 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 innediately. Under no
circumstances shall a nonconfor.ning device be returned to service.

5.0 CHECK-OFF LIST

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

5.1.1 Excore safety channnel B calibration S023-II-5.1

/
Tte Technfcian

e
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5.0 CHECK-OFF LIST

5.1. 2 Pressurizer pressure wide range channel 0102-2
calibration S023-11-9.503

/

Date Technician

5.1. 3 Pressurizer pressure wide range channel 0102-2
calibration S023-11-9.504

/

Date Technician

5.1.4 S/G pressure (PPS and ESFAS) calibration S023-II-9.512

-l
Date Technician

5.1. 5 S/G 1evel (PPS and ESFAS) calibration S023-II-9.513

I
__ .Date Technician

5.1.6 RWT level (ESFAS) calibration S023-II-9.515

~~
/

,
Date Technician

5.1. 7 Containment press (PPS and ESFA5) calibration
S023-II-9.511

/
Date Technician

5.1.8 S/G differential pressure calibration S023-II-9.581

/
Date Technician

5.1. 9 Reactor coolant system differential pressure
calibration S023-II-9.540

/
<

Date TechnicTa~n

5.1.10 Reactor coolant system hot leg temperature to CPCS
calibration S023-II-9.509

/
-~Uate Technician

-- ,
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5.0 CHECK-OFF LIST

5.1.11 Reactor coolant system cold leg temperature to CPCS
calibration S023-II-9.508

/

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

6.1 Equipment Setup

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

CHANNEL A

Terminal Initial
PPS Board Signal

Transmitter Parameter Location Value/ Status

PT-0101 -1 High Pzr. Press. L-121 4.00 VDC /

TB 1-39/40 Date Tech

P T-0102-1 Low Pzr. Press. L-121 4.00 VDC /,

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 Tech

LT-1123-1 Low SG-2 Level L-121 3.50 VDC /
i High SG-2 Level TB 1-21/22 Date Tech

PT-1013-1 Low SG-1 Press. L-121 3.50 VDC /

SG-1 P TB 1-33/34 Date Tech

PDT-097B-1 SG-1 Low Flow L-121 5.00 VDC /

TB 3-13/14 DTe TicY--

PDT-0979-1 SG-2 Low Flow L-121 5.00 VDC /

TB 3-19/20 Da fe ' ' Tech
._ __
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6.0 PRO:EDURE

6.1.1 (Continued)

CHANNEL A (Continued)

Terminal Initial
PPS Board Signal

Transmitter Parameter Location Value/ Status

Contact DR3R Trip ,TB A2-52/53 CLOSED /
-

Date Tech

Contact DN3R Pretrip TBA2-54/65 CLOSED .
~Date Tech

/
,

Contact LPD Trip TBA2-65/67 CLOSED /
Date Tech

Contact LPD Pretrip TBA2-53/69 CLOSED /
Date Tech

Contact CWP
, TBA2-70/71 CLOSED /

Date Tech

Contract Turbine Trip TBA2-123/124 CLOSED /

Date Tech

Contact 55% Power TBA7-24/25 CLOSED /

-Date Tech

Contact 10-4% CPC Bypass TBA7-42/43 CLOSED /
Date Tech

PT-1023-1 Low SG-2 Press. L-121 3.70 YDC /
SG-2 P TB l-30/31 Date Tech

PT-0351 -1 High Cont. Press. RPS L-121 1.00 VDC /
High Cont. Press. ESF TB l-43/44 Date Tech

PT-0352-1 Hi-Hi Cont. Press. L-121 1.00 VDC /
TB l-45/47 Date Tech

LT-0305-1 Low RWT Level L-121 2.50 VDC
~Da te Tech

/
TB l-27/28

CHANNEL B-

Terminal Initial
PPS Board Signal

-'tter Paraneter Location Value/ Status

al-2 High Pzr. Press. L-125 4.00 VDC
TB l-39/40 Date_ /Tech

. _ . . _ . - - -. - . .
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5.0 PROCEDURE

6.1.1 (Continued)

CHANNEL B (Continued)

Terminal Initial
PPS Board Signal

Transe.itter Pa rameter Location Value/ Status

PT-0102-2 Low Pzr. Press. L-125 4.00 VDC /Pzr. Press. Bypass TB l-33/34 Date Techi

LT-lll3-2 Low SG-1 Level L-125 3.50 VDC /High SG-1 Level TB l-24/25 Date Tech

LT-ll23-2 Low SG-2 Level L-125 3.50 VDC /High SG-2 Level TB l-21/22 Date Tech

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

-

.

PT-1023-2 Low SG-2 Press. L-125 3.70 VDC /
'

SG-2 P TB l-27/28 Date Tech

PT-0351 -2 High Cont. Press. RPS L-125 1.00 VDC /
High Cont. Press. ESF TB l-43/44 Date Tech

PT-0352-2 Hi-Hi Cont. Press. L-125 1.00 VDC /
TB l-45/47 Date Tech

LT-0305-2 Low RWT Level L-125 2.50 VDC /
TB l-36/37 ~Uate Tech

PDT-0973-2 SG-1 Los Flow L-125 5.00 VDC /
TB 3-13/14 Date Tech

PDT-0979-2 SG-2 Low Flow L-125 5.00 VDC /
TB 3-19/20 ~Date Tech

Contact D43R Trip TB92-52/63 CLOSED /
~6 ate Tech

Contact DN3R Pretrip TBB2-64/65 CLOSED /
Date Tech

Contact LPD Trip TBB2-65/67 CLOSED /
Date Tech

Contact LPD Pretrip 3B2-68/59 CLOSED /
Date Tecn

~

__ _ _ _ _ --
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6.0 PROCEDURE

6.1.1 (Continued)

CHANNEL B (Continued)

Terminal Initial
PPS Board Si nal

1 Transmitter Parameter Location Value Status

Contact CWP TBB2-70/71 CLOSED /
Date Tech

Contact Turbine Trip TBB2-123/124 CLOSED /

~Ua te Tech

Contact 55% Power TBB7-24/25 CLOSED /

Date Tech

; Contact 10-4% CPC Bypass TBB7-42/43 CLOSED /,

Date Tech

CHANNEL C

Terminal Initial
PPS Board Signal

Transmitter Para.neter Location Value/ Status

PT-0101 -3 High Pzr. Press. L-129 4.00 VDC /
TB 1-42/43 bate Tech

PT-0102-3 Low Pzr. Press. L-129 4.00 VDC-
-Date Tech

/
Pzr. F. ass. Bypass TB 1-39740

.

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

LT-1123-3 Low SG-2 Level L-129 3.50 VDC /
High SG-2 Level TB 1-21/22 -Date Tech

PT-1013-3 Los SG-1 Press. L-129 3.70 VDC /
: SG-1 P TB 1-36/37 Date Tech

PT-1023-3 Lo# SG-2 Press. L-129 3.70 /
) SG-2 P TB 1-33/34 -Date Tech
!

;

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

6.1.1 (Continued)

CHANNEL C (Continued),

Terminal Initial
PPS Board SignalI Transmitter Parameter Location Value/ Status

PT-0351 -3 High Cont. Press. RPS L-129 1.00 VDC /
High Cont. Press. ESF TB l-45/47 Date Tech

PT-0352-3 Hi-Hf Cont. Press. L-129 1.00 VDC /
TB l-49/50 Date Te:h

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

TB l-30/31 Date Tech

PDT-0978-3 SG-1 Low Flos L-129 5.00 VDC /
TB 3-13/14 Date Tech

PDT-0979-3 SG-2 Lod Flow L-129 5.00 VDC /'

TB 3-19/20 Date Tech

Contact DN3R Trip TBC2-62/53 CLOSED /

Date Tech

Contact DN3R Pre-trip TBC2-54/65 CLGSED /

Date Tech

Contact LPD Trip TBC2-56/57 CLOSED /
. Date Tech,

Cantact LPD Pre-trip TBC2-53/69 CLOSED /

_ __Date Tech

Contact CWP TBC2-70/71 CLOSED /

-Date Tech

Contact Turbine Trip TBC2-123/124 CLOSED
_

/

Date Tech

; Cantact 55" Poder TBC7-24/25 CLOSED /!

Date Tech

Contact 10-T% CPC Bypass TBC7-42/43 CLOSED /
Date Tecn

!
!

l-
_ __
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6.0 PROCEDURE

6.1.1 (Continued)

CHANNEL D

Terminal Initial
PPS Board Signal

Transmitter Parameter Location Value/ Status

PT-0101 -4 High Pzr. Press. L-133 4.00 VDC /
TB l- 7/8 uste Tecn

PT-0102-4 Low Pzr. Press. L-133 4.00 VDC /
Pzr. Press. Bypass TB l- 1/2 Date Tech

LT-i ll 3-4 Low SG-1 Level L-133 3.50 VDC /High SG-1 Level TB l-33/34 Date Tech

LT-1123-4 Low SS-2 Level L-133 3.50 VDC /
High SG-2 Level TB l-30/31 Date Tech

PT-1013-4 Low SG-1 Press. L-133 3.70 VDC /
SG-1 P TB 1-39/40 7 ate Tech

PT-1023-4 Los SG-2 Press. L-133 3.70 /
$3-2 P TB l-35/37 ~Uste Tech

PT-0351 -4 High Cont Press. RPS L-133 1.00 VDC /
High Cont. Press. ESF TB l-43/44 Date Tech

PT-0352-4 Hi-Hi Cont. Press. L-133 1.00 VDC /
TB 1-45/47 Date Tech

LT-0305-4 Los R4T Level L-133 2.50 VDC /
TB 1- 4/5 Date Tech

P0T-0378-4 SG-1 Low Flow L-133 5.00 VDC /
TB 3-13/14 Date Tech

PDT-0979-4 SG-2 Low Flow L-133 5.00 VDC /
TB 3-19/20 Date Tech

oonta:t DN3R Trip TBD2-52/63 CLOSED /
Date Tech

Contact DN3R Pre-trip TBD2-54/65 CLOSED /
__

_Date Tech

-
-
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6.0 PROCEDURE

6.1.1 (Continued)

CHANNEL D (Continued)

Terminal Initial
PPS Board Signal

Transmitter Parameter Location Value/ Status

Contact LPD Trip TBD2-SS/57 CLOSED /
Date Tech

Contact LPD Pre-trip TBD2-6S/59 CLOSED /

bate Tech

Contact CWP TBD2-70/71 CLOSED /
Date Tech

Conta-t Turbine Trip TBD2-123/124 CLOSED /
Date Tech

Contact 55% Poser TBD7-24/25 CLOSED /
Da te Tech

Contact 10-4% CPC Bypass TBD7-42/43 CLOSED /'
Date Tech

S.1.2 Verify all pre-trip (P) and trip (T) lights are deenergized
on all four bistable control panels.

/
Date Technician

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

I S .1. 3 Verify core protection calculators (CPC's) are energized and
operational to the extent required to perform this test.

/
~~Vate Technician

;

-

,

e

.

I

k
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6.0 PROCEDURE

6.1. 4 Install jumpers in 2LO34 and 2LO35 on TB-55, TB-55
TB-75, and TB-85 between the following terminals: 25
and 27, 28 and 30, 31 and 33, 34 and e6, 37 and 39,
40 and 42, 43 and 45, 45 and 48. (64 jumpers total)
and isolate the field wiring. This is to prevent
inadvertent ESF actuations during the performance of
response time testing.

/
__ Date Technic 1an,

CAUTION Do not work on more than one bay in 2LO34
and one bay in 2LO35 at one time.=======

'

6.1.5 Perform the following steps on the ID-100 hydraulic
signal generator to prepare it for response time
testing: Refer to Figure A-1, A-2, and A-4.

.1 Connect a regulated supply of pressurized gas to the
GAS inlet connection on the rear panel of the TIME
RESPONSE TEST SET. The pressure and capacity of the
source should be adequate to provide the pressures
reqaired by the pressure sensor to _be tested. Do not
pressurize unit.

/
_ Date Technician

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

/
6 ate fechnEian

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

/
7 ate Technician

.
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6.0 PROCEDURE

6.1. 5. 4 Open the process transmitter bypass valve (if
applicable) and connect the hydraulic signal
generator to the process transmitter using 1/4" OD
stainless tubing.

/
Date Technician

NOTE: The length of the signal tubing is not critical, but
it should be as short and straight as practical.
The tubing is connected to the " SIGNAL OUTPUT" i

fitting on the rear panel of the unit.

.5 Filling

Observe the following sequence to fill the
hydraulic accumulator and output signal lines.
Line up the valvas as shodn below. Add water
through the sight gauge until a level of 9 is
indicated.

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL 6

Signal Isolation OPEN

Pressure Bleed OPEN

Vent / Drain CLOSED

Sight rauge/ Fill OPEN

Drain CLOSED

NOTE: Overfilling will not damage the unit but may cause
water to enter the pneumatic lines momentarily
af fecting the signal saveshape.

/
Tte Technician
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6.0 PROCEDURE

6.1. 5. 6 Once the water has stabilized at the 9 level, close
'

the SIGHT GAUGE / FILL valve.

/

Date Technician

.7 Bleeding

03 serve the following sequence to bleed the
signal output lines, the reference transducer,,

and process sensor. Line up the valves as
follows:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED
t

Drain CLOSED

/
Date Technician

.8 Partially open the GAS ISOLATION valve and pressurize
the unit to 5-10 psig. Carefully bleed air fron the
following points:

o Drain valve

o Process sensor vent

i o Reference Transducer bleed port (use allen
wrench supplied with the unit)

o Close tne process transnitter bypass valve
(if applicable)

/

__Date Technician

-
. ._. - - ,_ . . -_ _ _ _ _ -
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6.0 F300EDURE *

6.1.5.9 Af ter all air has been bled from the system, open the
PRESSURE BLEED valve and bleed off any remaining

i pressure. The hydraulic accumJ1ator'can now be
i filled or drained to the level required for the
| current test sequence.
1 To fill-open the PRESSURE BLEED and SIGHT GAUGE / FILL

valves, add water through the sight gauge
! until desired level is reached.

To drain-open the PRESSURE BLEED and SIGHT GAUGE / FILL1

valves, slowly open the DRAIN valve to adjust
the level in the hydraulic accumulator.

,

/
Date Technician

<

NOTE: The following valves must always be closed
prior to pressurizing the unit.
- Pressure Bleed

- - Vent / Drain,

t - Sight Gauge / Fill
j - Drain

.10 Pressure Stability Check

The test for pressure stability is basically a
check for leaks in the system.

Connect a 0.5% accuracy, 3333 psig range,,

'

pressure gnage to the TEST SET and install a
3030 psid diaphraga in the Reference,

Transducer. Align the valves as shown below:

; Gas Isolation CLOSED

i Gauge Isolation OPEN

Pressurize DRIVE
,

Signal Isolation CLOSED
,

Pressure Bleed CLOSED

|

|

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

6.1.5.10 Drain / Vent CLOSED

Sight Gauge / Fill CLOSED
'

Drain CLOSED

/
Date Technician

.11 Connect the unit to a 3000 psig source of gas. A
loder pressure source may be used, but it should not,

be less than 2030 psig. Open the GAS ISOLATION valve
and pressurize the unit to 3000 psig. Allos several
minutes and repeat until the pressure is stable at
3333 psig. Manitor the pressure for 5 minutes. A
drop in pressure indicates leakage. The unit should
be depressurized and all valve packings tightened.
Repeat the pressurization procedure and verify
pressure stability. If the pressure is still not
stable, depressurize the unit, remove the back, and,

check for vater leaks. Gas leaks may be detected by
applying leak detecting fluids to the joints.

/
Date Technician

.12 Reference Stasility Check

Connect test eqJipment as follovs referring to
Figure A-4 of Appendix A. Connect one pair of
leads to the REF. SENSOR QUT terminals on the'

side of the TIME RESP 3NSE TEST SET and to one
channel of the re: order. Conqect anather cair
of leads to the PROCESS SENS3R OUT tenr.inals
and to the second recorder chinnel. Connect a
DDi to the DIGITAL VOLTMETER terminals. Connect
115 VA0 power to the test equipment.

/
7 ate feWnTcfin

.

. . -
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6.0 PROCEDURE

6.1.5.13 Open the pressure transmitter current loop and
connect the transmitter current signal to the TIME
RESPONSE TEST SET. It is important that the polarity
of the signal is correct. This can be verified by
setting the SIGNAL CONDITIONING switch to the correct
loop current and placing the DW4 M34ITOR switch in
the PROCESS SENSOR position. With no pressure
applied to the transmitter, the DW4 should read
approximately +1 VDC.

/
Date Technician

.14 Install a 5 psid diaphragm and 0.5% accuracy pressure
gauge and pressurize the unit to 5 psig. Close the
GAS ISOLATION valve. Place the DVM HONITOR in the
REFERENCE X3TR position and adjust the SPAN control
for 10 VDC. Af ter allowing several minutes for
warmup, monitor the reference transducer output for
5 minutes, periodically verifying that the pressure
has remained constant. Random drift in excess of
+5 millivolts indicates a need to replace the
reference demodulator.

/

Date TechnWfan

NOTE: The folloding major procedure subsections may
be performed in any order at the discretion of
the technician.

5.2 Response Time Testing of High Pressurizer Pressure Sensor
FGOT61-2

NOTE: REFERENCE TRANSDUCER A1D PROCESS TRANSMITTER OUTPUT
1 ADJUSTMENT. The electrical outputs of the reference

transjucer 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.

.

.
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6.0 PROCEDURE

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

Gas Isolation CLOSE0

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED
'

Sight Gauge /Fil1 CLOSED

Drain CLOSED

/

Date Technician

6.2.2 Open the PRESSURE BLEED valve to ensure system
. pressure is at zero. Place DVM M3NITOR switch in the

REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DVM.

/
~~Date Technician

,

6.2.3 Adjust the SPAN control to the fully clockwise
position. Adjust the ZERO control until the DVM
indicates the voltage noted in paragraph 5.2.2 and
with the sane polarity (e.g., if the voltige in 6.2.2
was -15MV, adjust the ZERO 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 possible danige. It
is g>od practice to set the gas supply regulator to a
pressure slightly above the highest to be used in the
test.

|
!

- - - _ - - - --
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6.0 PRO:EDURE

6.2.3 (Continued)

NOTE: Use the definitions and equations below to help perform the
4

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 spectfic
action).

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

PDRIVE - Tne pressure in the pneumtic accumalator
at the beginning of the test.

Span - The absolute range of the pressure senor.

UP -RA'4P

PINITIAL = PSETPT .05 span

PORIVE =PINITIAL + .5 span

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

D3WN-RAM?

PINITIAL * PSETPT + .05 span

PORIVE =PINITIAL .5 span

6.2.4 Close the PRESSURE BLEED valve and pressurize the unit
by slosly opening the GAS ISOLATION valve. Pressurize
to PSErPT or PINITIAL, whichever is greater.
Table 1 of Appendix C lists the specific values for each
transmitter.

/
Ne Technician

~

_ _ .
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6.0 PROCEDURE

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

i

/
Date Technician

6.2.6 Pressurize the unit to PINITIAL-

/
-

3 7 ate leennTcian
'

6.2.7 Operate REFERENCE XMTR BI AS and PROCESS XMTR BIAS'
controls to place the recorder tra:es in an

J appropriate position on the recorder chart. For an
'

up-ra.np test, the tra:es should appear on the bottom
quarter of the chart. For a down-ramp test, . the

.! tra:es should appear on the top quarter of the
chart. The process trace should always be slightly

; below the reference trace.
;

/4

Date Technician
<

! 6.2.8 Vary unit pressure between PINITIAL and PSETPT
while adjusting the recorder ampTiff er and TRTS BI AS,

i controls to maintain the traces on the recorder chart
i and in the same relative position. Repeat until no

further adjustnents are necessary.

/
-_ Date Technician
e

5.2.9 Adjust the signal rate to the value spe:ified in
j Table 1 of Appendix C.

/
Date TecWnTc fan

i

i
,

fh

I

i
1

, -_,c , - , - . . - . _ , , , ___. _. , , _ _ _ -- - - . - , - . -
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*6.0 PROCEDURE

6.2.9 (Continued)

NOTE: 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 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 clo:ksise direction will decrease the
rate, turning in a c.ounterclo:kwise direction will
in:rease the rate. If higher rates are desired,
fully depressurize the unit and add fluid. Ir. a
similar manner, if sloder signal rates are
required, fully depressurize the unit and drain the
appropriate amount of fluid by opening the DRAIN

valve.

NOTE: Opening 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 in:h of water per second to over
1000 pounds per second without loss of signal
l ineari ty. Extremely high signal rates are
attained at higher pressures. For those
appif:ations requiring high rates at lov
pressures, optional equipment is available from the
manufa:turer. Figure A-5 shows has signal rate is
deter.nined from sample trace.

6.2.10 Diagnostic Sel f-Test of ID-100

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

;

Gas Isolation OLOSED

Gauge Isolation OPEN

Pressurize DRIVE

Signal Isolation CLOSED

Pressure Bleed CLOSED

,

._- . . _ - . .
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6.2.10.1 Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/

7 ate Technician

6.2.11 Up Ra'ip Generation

.1 Deter.nine the initial, driving, and set point
pressure from Table 1 of Appendix C.

/
Date fechnician

.2 Slowly open the " signal isolation" valve.

/

Date Technician

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

the GAS ISOLATION valve.

/
7 al e Technician

! .4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITIAL position. Slo 41y 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 referen:e trace at this pressure. Be
sure there is a separation between the reference
trace and the process transmitter tra:e. Verify both
traces are in appropriate relative positions.

/

-Date Technician

. . . - .
_ _ ..
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6.2.11.5 Sloely open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PINITIfi -l

NOTE: Mike sure the SIGNAL INITIATE switch is off
during the set up. Pre.nture 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
up-ramp. Check the recorder to make sure the proper
cnart drive speed has been selected.

/

7 ate Technician

NOTE: The record chart drive speed selection has a
strong bearing on how well the data can be
evaluated. The chart drive speed should be
sicaest at which adequate resolution of
desired timing marks is attained. The greater
the angle the signal trace ma'<es with the
horizontal, the more clearly defined is the
point of intersection with the reference
trace. As a rough guide, the chart drive
spead should be proportional to the ranp rate.

.3 To run the test, start the recorder chart drive then
depress the signal initiate s4 itch. Record the
appropriate data on the recorder chart. Include
PInitial, PD S 3fluid level, rive, P etpt. SI n31 rate setting,ti.ning mars interval, d3te, chart drive
speed, and the words: " diagnostic sel f-test."

/
Tte Technician

.



. _ . . - . . . -

SAN Oy3FRE NUOLEAR GENERATING STATION INSTRUMENT AN3 TEST PROCEDURE S023-11-3.2
U11TS 2 A?O 3 REVISION O PAGE 25

.

6.0 PROCEDURE

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

/
'liate 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 to PSETPT.

(b) Complete absence of high freq ency components
(noise).

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

(d ) The signal ramp rate has not decreased more
than Si of the ramp rate of the original base

_ line signal traces supplied with the unit.

/
~~Date Technician

6.2.12 If diagnostic self-test is satisfactory, produce
another dual trace as in step 6.2.11.8. Use this
trace to compute the response time of the
transnitter. Record this response time in the dati
collection table at the back of this procedure.
FigJre A-5 shows calculation method for time delay
(response time). Also record on the chart "High
Press'Jrizer Pressure Sensor," "PT-0101-1"

-Date fechnician

6.2.13 Disconnect all test leads and reconnect the normal
sign 11 leads at the process transmitter.

/
'~T'tae fichiif~cian

. _ ._ ..

3 v- p +-w -,--p w
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6.2.14 Ensure the hydraulic signal generator is vented and
disconnect it from the process transmitter.

I
Date Technician

-

6.2.15 Following appropriate procedures, return process
transmitter to service.

I
Date Technician

S.3 Response Time Testing of Low Pressurizer Pressure Sensor PT-0102-2

NOTE: REFERENCE TRANSDUCER AND PROCESS TRANS'4ITTER OUTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transmitter must 5e 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.

6.3.1 Line up valves as shown belos on ID-100:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed OLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

6.3.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DYM M3NITOR switch in the
REFERENCE I4TR position. Adjust the S?AN control to
the fully counterclockdise position. Nate the
reading on the DVM.

/
-~Date Technician

.
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6.3.3 Adjust the SPAN control to the fully clockwise
position. Adjust the ZERO control until the DYM
indicates the volta 7e noted in paragraph 6.3.2 and
with the same polarity (e.g., if the voltage on 6.3.2
was -15MV, adjust the ZERO control for a reading of
-15K/) .

/
-Date Technician

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.

NOTE: Use the definitions and equations below to
help perfonn the folloding steps.

Definitions:

PSETPT - Tha pressure at which the response
time is to be determined (usually
the pressure at which the sensor
output causes 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 pneuntic
accumulator at the beginning of the
test.

Span- The absolute range of the pressure sensor.

UP-RAMP

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.

.... - - ... .. ., . .. n .. , . , . . . . , . , . . . . . .. ... . - .. ,. , . - .- .-
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6.3.3 (Continued)

00'4N-RAMP

PINITIAL = PSETPT + .05 span

PDRIVE =PINITIAL .5 span

6.3.4 Olose the PRESSURE BLEED valve and pressurize the
unit by slowly opening the GAS ISOLATION valve.

;

PressJrize to PSETPT or PINITI AL, whichever is
greater. Table I of Appendix C lists the specific
values for each transmitter.

/
Date Technician

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

/
Date Technician

6.3.6 Pressurize the unit to P INITIAL-

/
Date Technician

6.3.7 Operate REFERENCE XMTR BIAS and Pr'90ESS XMTR BIAS
controls to place the recorder trages in an
appropriate position on the recorder chart. For an
up ramp " st, the traces should appear on the bottom
quarter of the chart. For a do,vn-raap 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

6.3.9 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 no4

further adjustments are necessary.

/
Date Technician

.-__- - . ~ . - . _ - . . . . - . .- - . . , . . - . , - . -- -- ,7; ,- -
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6.3.9 Adjust the signal rate to the value specified in
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 accumulator, and
the setting on the SIG'4AL RATE matering
val ve. The SIGNAL RATE valve has been sized,

'

to provide the range of signal rates most
frequently required with the fluid level at 3
on the sight gauge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clock 4f se 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 and drain the appropriate amount of
fluid by opening the DRAIN valve.

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

By adding or re.noving fluid fra.n 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 attained at higher pressures. For those
applications requiring high rates at los
pressures, optional equipment is availat,le
from the manufacturer. Figure A-5 shows how
signal rate is determined from sample trace.

5.3.10 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

Pressure Blaed CLOSED -

. . . . --- -.
- . -- -
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5.3.10.1 Drain / Vent CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/
Date Technician

6.3.11 Down-Ramp Generation *

r

.1 Determine the initial, driving, and set point
pressures for the transmitter to be tested fro 11
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). Close
the GAS ISOLATION valve.

/
7 ate Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITI AL position. Slodly open the G45
ISOLATION valve and bring the pressure up to PSETPT-

/
-Date Echnician,

.5 Run the recorder at a slow chart drive speed to
record a shart reference trace at this pressure. Se,

'

sure there is a separation betwaen the reference
trace and the process trans,mitter trace. Varify both
traces are in appropriate relative positions.

/
7 ate TechnEian

. -. .. . - . . ... .. , - . , . - - , , . . . . . -
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.

'

6.3.11.6 Slodly open the G4S ISOLATION valve and pressurize
the unit to the initial pressure (PINITIAd-

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 ready to generate the appropriate.

dodnramp. 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 be
evaluated. The chart drive speed should be s

. lodast 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
spaed should be proportional to the ranp 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 rate setting,
fluid Tevel, timing mark interval, date, chart drive
speed, and the words: " diagnostic sel f test "-

.

Date
'

/

Technician
,

J

, - - - -e==M m=e * * - '-" * " * *** ^#" # '" ''' ' '~ * 7 b . r 3-
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5.3.11.9 Perform the diagnostic self-test twice and compare
the results with the signal traces for the same tests
supplied with the unit.

/

Date Technician

.10 Examine the trace of each signal for the following
qJalitatiVe 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.

/
Date Technician

5.3.12 If diagnostic sel f-test is satisfactory, produce
another dual trace as in step 5.3.11.8. 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-5 sho.vs calculation method for time delay
(response time). Also record on the chart " Low
Pressurizer Pressure Sensor," "PT-0102-2"

/

Date Technician

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

/

Date Technician

- . _ . . . _ _ . _ _ _ . . . - . .
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6.3.14 Ensure the hydraulic signal generator is vented and
disconnect it from the process transmitter.

I
Date Technician

6.3.15 Following appropriate procedures, return process
transnitter to service.

I
a Date Technician

6.4 Response Time Testing of Low SG-1 Pressure Sensor PT-1013-2

NOTE: REFERENCE TRANSDUCER AND PROCESS TRANSMITTER OUTPUT
AD]USTMENT. The electrical outputs of the reference
transducer and the process transmitter must be adjusted
prior to any test sequence. The following steps provide a
maans of achieving maximum 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 0?EN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSE0

Sight Gauge / Fill CLOSED

Drain CLOSED

6.4.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DVM MONITOR switch in the
REFERENOE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DVM.

I
Date Technician

:

_ _ . _ , . . , _ _ . _ . - .-- --c- - - - ~ -~
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6.4.3 Adjust the SPAN control to the fully clockwise
position. Adjust the ZERO control until the DVM
indicates the voltage noted in paragraph 6.4.2 and
with the same polarity (e.g., if the voltage in S.4.2
was -15MV, adjust the ZERO control for a reading Of
-15MV) .

/
7a te Technician

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

the reference transdu:er 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 perfonn 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).

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 beginning of the
test.

Span - The absolute range of the pressure senor.

UP-RA'4P

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

limits of a safe overrange for thet' ^

; .asu

. ._ ._ -. ~.. - ___.___, _ . - . . , . . . --
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5.0 PRDOEDURE /' -
*

- a
'

6.4.3 DOWN-RAMP {
^

. , _

PINITIAL * PSETPT + .05 span ' "f

PDRIVE =PINITIAL .5 span

6.4.4 Close the PRESSURE BLEED valve and pressurize the
unit by slosly opening the GAS ISOLATION valve.
Pressurize to PSETPT or P 'JITIAL, whichever isI
greater. Table 1 of Appendix C lists the specific
values for each transmitter.

/
Date Technician

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

/
_ Date Technician

5.4.6 Pressurize the unit to PINITIAL-

/

Date Technician

6.4.7 Operate REFERENCE X3TR 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 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

6.4.8 Yary 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.

-

Date Tecnn1ctan
.

.

' * ' -
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6.0 PROCEDURE
- -

6.4.9 Adjust the signal rate to the value spe ified in
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 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 8
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
'firection 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. i
,

NOTE: Opening 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 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-S shows hod

'

| signal rate is determined from sample trace.

6.4.10 Diagnostic Self-Test of 1D-100

; .1 Line up the valves on the hydraulic signal generator
' ;) as follows:
7

$+ Gas Isolation CLOSED I
2,

. , . .

Gauge Isolation OPEN ., ,g q . ,
.- n

Pressurize DRIVE

Signal Isolation CLOSEn

.

~ ( .- '
' ' ' '

'""S -- w__
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6.4.10.1.1 Pressure Bleed CLOSED ,
.

e ~ , ,
,

.. Drain / Vent CLOSED ; 4'
, ..

l'
Sight Gauge / Fill CLOSED

Drain CLOSED

/,

L Date Technician
:3 .

6.4.11 Down-RampGeneration[

.1 Determine the initial, driving, and' set point
,

pressures for the tra'nsmitter 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 GAS ISOLATION valve.,

/
Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve 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 |?; record a short reference trace at this pressure. Be
27 sure there is a separation between the reference

i ;g. trace and the process trans:nitter trace. Verify bothe traces are in appropriate relative positions.
a : -

/ 4'
Date Technician

~

!

|

|
'

_ _ , _ _ , . _ . -
. _ _ . , .. _y ...,m.,.,,.___.; ~ ,_ _ _._
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1
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i 6.0 PROCEDURE ~ %
i y + ;
; 6.4.11.6 Slowly open the GAS ISOLATION valve and pressurize,

; the unit to the initial pressure (PINITIAL)- '

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.

I
Date Technician#

,

.7 The unit is ready to generate the appropriate
down-ramp. Check the recorder to make sure the,

proper chart drive speed nas been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
. strong bearing on how 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
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
PInitial, PD Setpt, signal rate setting,flutd Tevel, rive, Ptiming mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/
Date Technicfan

i
~
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5.0 PROCEDURE

5.4.11.9 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
q;alitative wavefor.n characteristics. Verify the
results are acceptable as follows:

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

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

(c) Sharp and clearly defined "knes" 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.

/

~Date Technician

5.4.12 If diagnostic self-test is satisfactory, produce
another dual trace as in step 5.4.11.9. Use this
trace to compute the response time of the
transnitter. Record this response time in the data
collection table at the back of this procedure.
Figure A-5 sho n calculatica method for time delay
(response time). Also re:ord on the chart "Lo SG-1
Pressure Sensor," "PT-1013-2"

i

i /

7 ate Technicfanr

5.4.13 Disconnect all test leads and re:onnect the normal
,

signal leads at the process transmitter.i

/

-Date Technician

|

|

|

.
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6.0 PROCEDURE

6.4.14 Ensure the hydraulic signal generator is vented and
disconnect it from the 1rocess transmitter.

/
~~Date Technician

6.4.15 Following appropriate procedures, return process
transmitter to service.

I
Date Technician

5.5 Response Time Testing of Low SG-2 Pressure Sensor PT-1023-2

NOTE: REFERENCE TRANSDUCER AND PROCESS TRANSMITTER QUfPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transmitter must be adjusted
prior to any test sequence. The folloding steps provide a
means of achieving m3ximum vertical deflection of the
recorder within the required pressure range.

6.5.1 Line up valves as shown belos on 1D-100:

G3s Isolation CLOSED

Giuge Isolation OPEN

Pressyrize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

6.5.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DVM M011 TOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. N3te the
reading on'the DVM.

I
Date Technician

_ _

. -
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6.0 PROCEDURE

6.5.3 Adjust the SPAN contrn1 to the fully clockwise
position. Adjust the ZERO control until' the DVM
indicates the voltage noted in paragraph 5.5.2 and,

with the same polarity (e.g., if the voltage in 6.5.2
was -15MV, adjust the ZERO control for a reading of
-15MV) .

'

/
Date Technician

i.. 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 good1

i

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 perform
the folloding steps:

t

Definitions
I

!

PSETPT - The pressure at which the response
time is to be determined (usually
the pressure at which the sensor

1 output causes a specific action).

P1NITIAL - The pressure on the hydraulic
accumulator, reference transducer,

j and process sensor at the beginning'

of the test.J

PDRIVE - The pressure in the pneunatic
accumulator at the beginning of the'

test.
I

; Span - The absolute range of the pressure senor.
4

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 overcar,ge for the
; sensor.

.

- _. . , " _ y am...nw ,
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6.0 PRO:EDURE <

6.5.3 002N-RA'4P

PINITIAL = PSETPT + .05 span

PDRIVE =PINITIAL .5 span

6.5.4 Close the PRESSURE BLEED valve and pressurize the
unit by slowly opening the GAS ISOLATION valve.
Pressurize to PseTPT or PINITIAL, whichever is
greater. Table T of Appendix c itsts the specific
values for each transmitter.

/
-Date Technician

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

Date Technici~an

6.5.6 Pressurize the unit to PINITIAL-

/
Date Teclnician

6.5.7 Operate REFERENCE T4TR BIAS and PROCESS T4TR BIAS
controls to place the recorder traces in an
appropriate position on the recorder chart. For an
u?-ramp test, the traces should appear on the bottom
quarter of the chart. For a down-ramp test, the
traces should appear on th? top quarter of the
chart. Tne process trace should always be slightly
below the reference trace.

'

Date Technician

i 6.5.8 Vary unit pressure between PINITIAL and PSETPT
while adjusting the reccrder amplifier and TRTS BIAS
controls to maintain the traces on the recorder chart
ar.d in the saine relative position. Repeat until no
further adjustments are necessary.

/
7te Technician

.
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6.0 PROCEDURE

6.5.9 Adjust the signal rate to the value specified in
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 accumulatar, and
the setting on the SIGNAL RATE metering
valve. The SICNAL RATE valve has been sized
to provide the range of signal rates most
frequently required with the fluid level at 3
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
and add fluid. In a similar manner, if sloder
signal rates are required, fully depressurize

- the unit and drain the appropriate amount of
fluid by opening the DRAIN valve.

NOTE: Opening 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 water per second to
ever 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-5 shogs how
signal rate is deter.nined from sample trace.

6.5.10 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

. _._ _. ._. __ _ . . ;_. . ,_ ....._._m. .
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6.0 PROCEDURE;

6.5.10.1 Pressure Bleed CLOSED

Drain / Vent CLOSED

Sight Gauge / Fill CLOSE3

Drain CLOSED

/
Date ~Te'iSinici anw

6.5.11 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 Slodly open the GAS ISOLATION valve and pressurize
the unit to the driving pressure (PORIVE). Close
the GAS ISOLATION valve.

/
__Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITIAL position. Slodly 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 Technician

_

. . . . ..- -. -.-.
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6.0 PROCEDURE

6.5.11.6 Sloaly open the GAS ISOLATI0?! valve and pressurize
the unit to the initial pressure (PINITIAL)-

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

I
Date Technician

r

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 on how well the dhta can be
evaluated. The chart drive sp?ed 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 raference
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.

dapress the signal initiate switch. Record the
appropriate data om the recorder chart. Include
PInitial, PD Setot, signal rata setting,fluid level, rive, Ptiming maPk interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/
Date Technician

m.
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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 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 Si, of the ramp rate of the original base
line signal traces supplied with the unit.

/

Date Technician

6.5.12 If diagnostic self-test is satisfactory, produce
another dual trace as in step 5.5.11.8. Use this
trace to compute the response time of the
trans.ni t ter. Record this response time in the data
collection table at the back of this procedure.
Figure A-S shows calculation method for tine delay
(response time). Also record on the chart " Low SG-2
Pressure Sensor," "PT-1023-2"

/
7te Technician

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

/
~ Date Technician

.~--4.--, .-,,... ,.~ . - - - - - + - . , - -+.** ---** ~ - -1a; e-.-- t*' ,*- * - + -
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6.0 PMCEDURE

6.5.14 Ensure the hydraulic signal generator is vehted and
disconnect it from the process transmitter.

/
Date Technician

6.5.15 Following appropriate procedures, return process
transnitter to service.

I
y .Date Technician

6.5 Response Time Testing of Low SG-1 Level Sensor LT-1113-2

NOTE: REFERENCE TRANSDUCER AN3 PROCESS TRANSMITTER OUTPUT
A9JUSTMENT. Tne electrical outputs of the reference
transducer and the process transnitter must be adjusted
prior to any test sequence. The following steps provide a
means of achieving maximum nrtical deflection of the
recorder within the required pressure range.

6. 5.1 Line up valves as shown belod on 1D-100:

Gas Isolation CLOSED

G3uge Isolation OPEN~

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

6.6.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DY'i MONITOR switch in the
REFERENCE Xt4TR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DYM.

I
Date Technician

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

6.6.3 Adjust the SPAN control to the fully clockwise
position. Adjust the ZERO control until _the DYM
indicates the voltage noted in paragraph S.6.2 and
with the scme polarity (e.g., if the voltage in 6.6.2
was -15MV, adjust the ZERO control for a reading of
-15MV).

.

I
Date Technician

CAUTION Use EXTREME CAF7 IN PRESSURIZING THE UNIT
to avoid exceeding the pressure range of=======

the reference transducer diaphragn and
causing possible danage. 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 equitions.below to help perform
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).

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 beginning of the
test.,

Span - The absolute range of the pressure senor.
t

! UP-RAMP

PINITIAL = PSETPT .05 span

PORIVE =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.

.

-- - - - : - = =-- -

-
-



s

SA" 0 ;3RE ELE,u GINEuTING STAT 10!1 TNSTRUMENT AN) TEST PR0':EDURE S023-ff-3.2
,

UNITS 2 AtlD 3 REVISION O PAGE 49,

4

6.0 PROCEDURE *

6.6.3 D3WN-RAMP

PINITIAL = PSETPT + .05 span

PDRIVE =PINITIAL .5 span

6.S.4 Close the PRESSURE 8LEED valve and pressurize the
unit by slowly opening the GAS ISOLATION valve.
Pressurize to PSETPT or PINITIAL, whichever is
greater. Table I of Appendix C lists the specific
values for each transmitter.

/
~

Date fechnician

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

/
Date Technician

S.6.6 Pressurize the unit to PINITIAL-

1,

Date Technician

6.6.7 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-ranp 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 tee nician

6.C.3 Vary unit pressure between Pgggrigt and PSEIPT
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 adjust;nents are necessary.

/
Date Technician

_ _ _ _ . . _ . _ _ . . _ _ _ _ _ . _ _ _. _

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

6.6.9 Adjust the signal rate to the value spacified in
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 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 8 on the sight
guge (approximate hydraulic a:cumulator
l evel ) . Turning the SIGNAL RATE control in a
clockdise 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
fl uid. 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: Opening the PRESSURE SLEED 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 se:ond to over 1003 pounds per second without
loss of signal linearity. Extrem21y high signal rates are
attained at higher pressures. For those applications
requiring high rates at low pressures, optional equipment
is available from the manufacturer. Figare A-S shows how
signal rate is determined from sample trace.

6.6.10 Diagncstic 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

I

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

6.6.10.1 Pressure Bleed CLOSED

Drain / Vent CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/
Date recinician

6.6.11 Dawn-Ramp Generation

1 Deter.nine the initial, driving, and set point.

pressures for the transmitter to be tested from
Table 1 of Appendix C.

/
7te Technician

2 Slowly open the " signal isolation" valve..

/
Date Technician

3 Sladly open the GAS ISOLATION valve and pressurize.

the unit to the driving pressure (PDRIVE). Cl ose
the GAS ISOLATION valve.

/
7 ate Technician

4 Once tha pressure has stabilized, tarn 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 Technician

. ...% . _ . ~ _ _ ,.~. . -
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6.0 PROCEDURE
_

6.5.11.6 Slodly open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PINITIAL}*

NOTE: M3ke sure the SIGNAL INITIATE switch is off
during the set up. Pre.u ture op?ning of this
valve will invalidate the test. Verify both
traces are in appropriate positions.

/
7 ate Technician

'

.7 The unit is ready to generate the appropriate
d)dn-ranp. Check the recorder to m3ke sure the
proper chart drive sp'eed has been selected.

/
Date Technicfan

NOTE: The record chart drive speed selection has a
strong bearing on how dell the data can be
eval ua ted. The chart drive speed should be
slodest 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 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
PINITIAL, P0 PSETPT, signal rate setting,
fluid level,RIVErtiming mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/
Date Technician

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

6.5.11.9 Perform the diagnostic self-test twice and compare
the results with the signal traces for the same tests
suppited with the unit.

/
Date Techr.ician

.10 Examine the trace of each signal for the following
qualitative wavefor.i characteristics. Varify the
results are acceptable as follows:,

>

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

(b) Complete absence of high freqJency co.npanents
(noise).

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

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

/
Date Technician

6.5.12 If diagnostic self-test is satisfactory, produce another
dJa1 trace as in step 5.5.11.8. Use this tra e 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-5 shows calculation
mathod for time delay (response tine). Also record on
the chart " Low SG-1 Level Sensor," "LT-1113-2"

|

7 ate Technician

6.6.13 Disconnect all test leads and reconnect the nonnal
signal leads at the process transmitter.

/
~ Tite Technician

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

6.6.14 Ensure the hydraulic signal generator is vented and
disconnect it from the process transnitter.

/
~ 1) ate ~ Technician

6.6.15 Following . appropriate procedur.ts, return process
transnitter to service.

Dste Technician

5.7 Response _ Time, Testing of low SG-2 Level Sensor LT-ll23-2

NOTE: REFERENCE TRANSDUCER AND PROCESS TRA1SMITTER OUTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transmitter must be adjusted
prior to any test sequence. The follo#ing steps provide a,

means of achieving mixi-num vertical deflection of the.

recorder within the required pressure range.

6.7.1 Line up valves as shown beloa on 10-100:

Gas Isolatton CLOSED

G3uge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

PressurIBleed CLOSED
1

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

6.7.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DYM fl0NITOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DYM.

/
7 ate Techni'cTin

: 'j:_-
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6.0 PROCEDURE *

6.7.3 Adjust the SPAN control to the fully clockwise
position. Adjust the ZERO control until the DVM
indicates the voltage noted in paragraph S.7.2 and
with the same polarity (e.g., if the voltage in 6.7.2
was -15MV, adjust the IERO control for a reading of
-15MV) .

/
__Date Technician

~

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

transducer diaphragn and causing possible
danage. 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 perfor:n the folloving steps:

Definitions

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

PINITIAL - The pressure on the hydraulic *

accumulator, reference transducer,
and process sensor at the beginning
of the test.

PORIVE - The pressure in the pneumtic
accumulator at the beginning of the
test.

Span - The absolu".e age of the pressure senor.

UP-RAMP

PINITIAL = PSETPT .05 span

PORIVE = P gtiggt + .5 spani

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

-
:

2 ,

. 4ggg- .-

i;::O W

-- .. .,s ..--.m.. , - - . - . . . . . . . , - _ . . . . , _ - . . . . - . , , , - - _ _ . . . , . - . . . -_.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . - _
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6.0 PROCEDURE

6.7.3 00'.N-RN4P

PINITIAL = PSETPT + .05 span

PDRIVE =PINITIAL .5 span

6.7.4 Close the PRESSURE BLEED valve and pressurize the unit
by slowly opening the GAS ISOLATION valve. Pressurize
to PSETPT or PINITIAL, whichever is greater.
Table 1 of Appendix C lists the specific values for
each transmitter.

/

-Date Technician

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

/
-- Date Technician

5.7.6 Pressurize the unit to PINITIAL-

|
Date Technicfan

- 6.7.7 Operate REFERENCE XMTR BI AS and PROCESS XMTR BIAS
controls to place the recorder traces in an
appropriate position on the recorder chart. For an
up-ra.np 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 belos the
reference trace.

I
Date Technician

6.7.8 Vary unit pressure between PINITI AL 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 adjustments are necessary.

I
Date Technician

|

!

|
-- ..-.n-., . . . . . ~ - - - . . - . - - . - - . . . . - - - . . - - --. - , - - .. ... vp e y -,
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6.0 PROCEDURE

S.7.9 Aljust the signal rate to the value specified in
Table 1 of Appendix C.

/

7 ate Technician

N3rE: The signal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic wetmlator, and

i the setting on the SIGML RATE astering'

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 (approximite hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise direction will decrease
the rate, turning in a countercicekwise
direction will increase tne rate. If higher
rates are desired, fully depressurize the unit
and add fluid. In a similar 'nanner, if slower
signal rates are required, fully depressurize
the unit and drain the appropriate amount of
fluid by opening the DRAIN valve.

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

By aiding or removing fluid from the unit, the range
of signal rates may be varied frc: approximately one

j inch of dater per second to over 133 po2nds 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
deter.nined from saaple trace.

S.7.10 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 -

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



.
_ _ - _

!

SAN ON0FRE N'ELEAR GENERATING STATION INSTRINENT AND TEST PROCEDURE S0?3-II-3.2
) UNITS 2 AND 3 *tEVISION O PAGE 53

6.0 PRO ^ ED'JRE

6.7.10.1 Pressure 31eed CLOSED

Drain / Vent CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/
Date TecE iclan

,

6.7.11 Down-Ranp Generation

.1 Deter.nine the initial, driving, and' set point
pressures for the trahsmitter 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 GAS ISOLATION valve.

I
Date Technician

.4 Once the pressure has stabilized, turn the FRESSURIZE
valve to the INITIAL position. Slo 41y 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 TechnEian

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

-

_
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6.0 PROCEDURE

6.7.11.5 Slosly open the GAS ISOLATIO1 valve and pressurize
the unit to the initial pressure (PINITIAL)*

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

/"

Date ~ Technic 1an

.7 The unit is resdy 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 bear:ng on how 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 m3kes with the
horizontal, the more clearly defined is the
point of intersection with tha 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
PTNITIAL, PD SETPT, signal rate setting,fluid level, RIVE, Ptiming mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test ".

/
-Date TechnEfan

<

,, ,.
, , . . , , . s. - - - - , , ~ ~ + ~ - e ~~ v.
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5.0 PROCEDURE

6.7.11.9 Perform the diagn3stic self-test twice and compare
the results with the signal traces for the saiao tests
supplied with the unit.

/
Date Technician

-

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

(a) Linaar within a visual "best fit" from PINITIAL
to PSETPT-

(5) 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 57,
of the ramp rate of the original base line signal
traces supplied with the unit.

/
~

Dste Technician

6.7.12 If diagnostic self-test is satisfactory, produce another
dual trace as in step 5.7.11.8. Use this traca 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
adhot for time delay (response time). Also record on
the chart "Lo SG-2 Level Sensor," "PT-1123-2"

/
'

7 ate Technfcian

6.7.13 Disconnect all test leads and reconnect the normal'

signal leads at the process transmitter.

I
Date Technician

*

.. . . .
. . _ . .

_
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.

6.0 PROCEDURE
_

6.7.14 Ensure the hydraulic signal generator is vanted and
disconnect it from the process transmitter.

/
~~

Date Technician

6.7.15 Following appropriate procedures, return process
transmitter to service.

/

~~ bate Technician
'

6.8 Response Time Testing of Hi Containment Pressure Sensor PT-0351-2

N3TE: REFERENCE TRANSDUCER AND PROCESS TRANSMITTER OUTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transnitter must be adjusted
prior to any test sequence. The folloding steps provide a

-

means of achieving maximum vertical daflection of the
recorder within the required pressure range.

6.8.1 Line up valves as shodn belos 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

6.8.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Pla:e DT4 M311 TOR switch in the
REFERENCE .X?iTR position. Adjust the SPAN control to
the fully codnterclockwise position. Note the
reading on the DYM.

/

Date Technician

:

i
!
!
:

_ . . _ _ _ _ _ . __ __ . - _ _ . . _ . . __ .. . - .-
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6.0 PROCEDURE

5.3.3 Adjust the SPAN control to the fully clockdise
position. Adjust the ZERO control until the DYM
injicates the voltage noted in paragraph S.9.2 and
with the same polarity (e.g., if the voltage in 5.8.2
was -15?f/, adjust the ZERO control for a reading of
-15MV ) .

/

Date Technician
,

d

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

referen:e transducer diaphragm and causing
passible 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 belod to
help perfor.n the folloding 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).

PINITIAL - The pressure on the hydraulic a:cuTJlator,
reference transjucer, and pro:ess sensor at
the beginning of the test.

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

I

Span - The absolute range of the pressure senor.

US-RAMP

PINITIAL = PSETPT .05 span

PDRIVE =PINITIAL + .S 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 senscr.

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

__
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5.0 PROCEDURi

6.8.3 DOWN-RAMP

PINITIAL = PSETPT + .05 span

PDRIVE =PINITIAL .5 span

6.8.4 Olose the PRESSU'IE 3LEED valve and pressurize the unit
by slowly opening the GAS ISOLATION valve. Pressurize
to PSETPT or PINITIAL, whichever is greater.
Table 1 of Appendix C lists the specific values for
each transmitter.i

/
Date Technician

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

/
7 ate Technician

6.8.6 Pressurize the unit to PINITIAL-

/
7te Te W iT1an

6.8.7 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-ranp test, the traces should appear on the bot;om
quarter of the chart. For a down-ramp test, the
traces shaald appear on the top quarter of the chart.
Th2 process trace should always be slightly below the
reference trace.

I
Date Technician

6.8.8 Vary unit pressure betsaen PI11TIAL and PSETPT while
adjusting the recorder anpliffer and TRTS BIAS controls
to maintain the traces on tha recorder chart and in the
same relative position. Repeat until no further
adjJstments are necessary.

/
7 a'te TicTnician

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

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

/

- - - - -Date Te3nician ~

NOTE: 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
val ve. The SIGNAL RATE valve has been sized
to provide the range of signal rates most
frequently reo1tred with the ' fluid level at 8
on the sight g'suge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise directior. ill decrease
the rate, turning in a counterclo:kwise
dire: tion will increase the rate. If higher
rates are desired, fully depressurize the unit
and add fluid. In a similar unner, if slower

-
signal rates are required, fully depressurize
the unit and drain the appropriate amount of
fluid by opening the DRAIN valve.

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

By adding or re.noving fluid from the unit, the range
of signal rates may be varied from approximately one
inch of water par second to over 1033 paands per
second without loss of signal linearity. Extremely
high signal rates are attained at highar pressures.
For those applications requiring high rates at low
pressures, optional equipment is available from the
manu fac turer. Figure A-6 shods had signal rate is
determined from ssnple trace.

6.9.10 Diagnostic Sel f-Test of ID-103

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

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize DRIVE

Signal Isolation CLOSED

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

6.8.10.1 Pressure Bleed CLOSED

Drain / Vent CLOSED

Sight Giuge/ Fill. CLOSED

Drain CLOSED

/
Date Technician

>

6.8.11 Up-Ra.np Generation *

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

/
Tte Technician

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

/
Date Technlifian

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

/
--Date Technician

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

/
Date TechnEfan

. . - . . . _,_-_ ..
- , , ....~.._.~,m .-_
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6.0 PROCEDURE

6.8.'1.5 Slodly open the GAS ISOLATION valve and1

pressurize the unit to the initial pressure
(PINITIAL)-

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

! /
Da~te Technician

.7 The unit is ready to generate the appropriat?
up-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 hoe 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
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

'

PINITIAL, PD SETPT, signal rate setting,
fluid level, RIVE, Ptining mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/
Date Technician

I

l

--- -
-. . - .
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6.0 PROCEDURE

5.8.11.9 Perform the diagnostic self-test t4fce and compare
the results with the signal traces for die same tests
supplied with the unit.

/
Date lechniTian

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

.

(3) Linear within a visual "best fit" from P INITIAL
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
traces supplied with the unit.

I

~~Dite Technician

6.8.12 If diagnostic self-test is satisfactory, produce another
dual trace as in step 6.8.11.8. 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-5 shows calculation
method for time delay (response time). Also record on
the chart "Hi Containment Pressure Sensor," "PT-0351-1"

/

7 ate Technician

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

/

_.Date Technician

.

--- . m.m.. * .% -
, , ,
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6.0 PROCEDURE
'

.

6.8.14 Ensure the hydraulic signal generator is vented and
disconnect it from the process transmitter.,

/
Date Technician,

6.8.15 Following appropriate procedures, return process
trans.nitter to service.

'

/
'

Date Technician

6.9
PT p'352~-TRes onse Time Testing of Hi-Hi Containment Pressure SensorD

NOTE: REFERENCE TRANSDUCER AND PROCESS TRA13MITTER OUTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transmitter must be adjusted
prior to any test sequence. The following steps provide a
means of achieving maximn vertical deflection of the
recorder within the required pressure range.

S.9.1 Line up valves as shown below on ID-100:

Gas Isolation CLOSED
:

Gauge Isolation OPEN
,

Pressurize INITIAL

Signal Isolation OPENi

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 DYM MONITOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockdise positioq. Note the
reading on the DVM.

I
Date Technician

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

_ _ . . . ... ... .
_. ._



SAN ON0FRE NUOLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2

UNIIS 2 AND 3 REVISION O PAGE 59
.

6.0 PR03 DURE

6.9.3 Adjust the SPAN control to the fully clockwise
position. Adjust the ZERO control until the DYM
indicates the voltage noted in paragraph S.9.2 and
with the same polarity (e.g., if the voltage in 6.9.2
wn -15MV, adjust the ZERO control for a reading of
-15MV).

I

Date Technician

CAUTION: Use EXTREME CARE IN PRESSURIZING THE UNIT>

' to avoid exceeding the pressure range of=======

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

_

N9TE: Use the definitions and equations below to
help perfonn the following steps:

Definitions

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

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

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

Span - The absolute range of the pressure senor.

UP-RA'4P

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

i safe overrange for the sensor.-

1

*.

.!
' . .

e

. - , . , . . - . . - . . . - - - . ~ - .~. -. -
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6.9.3 DOWN-RAMD

PINITIAL = PSETPT + .05 span

PDRIVE =PINITIAL .5 span

6.9.4 Close the PRESSURE BLEED valve and pressurize the unit
by slodly opening the GAS ISOLATION valve. Pressurize
to PSETPT or PINITIAL, whichever is greater.
Table 1 of Appendix C lists the specific values for each

'

transmitter.

./
, 7 ate Technician

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

/
7 ate Technician

_
6.9.6 Pressurize the unit to P INITIAL-

/
~Dite Technician

6.9.7 Operate REFERENCE X'47R BI AS 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
en the top quarter of the chart. The process trace
should always be slightly below the reference trace.

/
_ _ _Date Technician

,

5.9.8 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
ajjustments are necessary.

/
7 ate TecEician

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

7.. _ .
-- . . . .
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5.9.9 Adjust the signal rate to the value specified in
Table 1 of Appendix C.

/
--

Date Ennician

NOTE: The signal rate is a function of four
varisoles; pressure, differential pressure,
fluid level in the hydraulic accuaulator, 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 8
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 dapressurize 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: Opening the PRESSURE BLEED valve provides a
vent for filling or draining.

By adiing or removing fluid fron 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. Extrem21y high signal rates
are attained at higher pressures. For those
applic3tions requiring high rates it lod
pressures, optional equipment is available
from the manufacturer. Figure A-5 shoas how
signal rate is determined from sample trace.

6.9.10 Diagnostic Self-Test of 1D-100

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

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize DRIVE

Signal 'nn CLOSED

- - - . - ,, .- .- .

_____ _
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6.9.10.1 Pressure Bleed CLOSED

Drain / Vent CLOSED

Sight Giuge/ Fill CLOSED

Drain CLOSED

/
Date Technician,

L

6.9.11 Up-Ramp Generation

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

/
Date TechnTcTan

.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 GAS ISOLATION valve.

/
Date Technician

.4 Da:e the pressure has stabilized,- turn the PRESSURIZE
valve to the INITI AL position. Slodly open the GAS
ISOLATION valve and bring the pressure up to PSETPT-

/
-~ bate 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
tra:e and the process transmitter trace. Verify both
traces are in appropriate relative positions.

/
Date Technicf~an

,..
. - . . - . .. - . . . . . - - .
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6.9.11.6 Slowly open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PINITIAL)*

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.

/
7 ate lecnnTcian,

.

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

/
--Date Technician

N3TE: The record chart drive speed selection has a
strong bearing on how wall the data can be
evalusted. The chart drive speed should be
slowest at which adegnte 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 ramp rate.

.9 To run the test, start the recorder chart drive then
depreis the signal initiate switch. Record the
appropriate data on the recorder chart. Include
PINITIAL, P0 SETPT, signal rate setting,fluid lenl, RIVE, Ptiming mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/
Date Technician

t. . _- . _ _.__- .
-_ __ .~ _ _ . . ._ _.-_
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6.0 PROCEDURE

6.9.11.9 Perforin 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 within a visual "best fit" from P INITIAL
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 57,
of the ramp rate of the original base line signal
traces supplied with the unit.

/

-Date Technician

6.9.12 If diagnostic self-test is satisfactory, produce another
dual tra:e as in step 6.9.11.8. Use this trace to
compute the response time of the transnitter. Record
this response tima in the data collection table at the
ba:k of this procedure. Figure A-6 shows calculation

| aathod for time delay (response tima). Also record on
! the chart "HI-HI Containment Sensor," "PT-0352-2"
'

/
Date Technician

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

/
Date Technician

p

|

|t

it

i
1'

1
. . _ _ _ . _ . - _ . - . . _-...._ m _ .. . . . . . , . . . , , ,
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6.0 PROCEDURE

6.9.14 Ensure the hydraulic signal ganerator is vented and
disconnect it from the process transmitter.

/

Date Technician

6.9.15 Following appropriate procedures, return process
transmitter to service.

/
-Date feEnician

5.10 Resf~onse Time Testing of Low Refueling Water Tank Level Sensor
Ef-033[ f
NOTE: REFERECE TRANSDUCER AND PROCESS TRANSMITTER OUTPUT

ADJUSTMENT. The electrical outputs of the reference
transducer and the process transnitter must be adjusted
prior to any test sequence. The following steps provide a
means of achieving naximum vertical deflection of the
recorder within the required pressure range.

6.10.1 Line up valves as shown belov on 10-100:

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize INITIAL,

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain OLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

5.10.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DVM M]NITOR svitch in thei

'
REFERENOE XMTR position. Aijust the SPAN control to
the fully counterclo:kwise position. N)te the
reading on the DVM.

/
7 ate Technician

.

' + - * -r .p - -, , , . . _ . - . ..,,,s.-.., ,m . .
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6.0 PROCEDURE

6.10.3 AijJst the SPA!l control to the fully clo:kwise
position. Adjust the ZERO control until the DYM
initcates the voltap noted in paragraph S.10.2 and
with the same polarity (e.g., if the voltage in
S.10.2 was -15'4V, adjust the ZERO control for a
reading of -15MV).

I
Date Technician

.

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

reference transducer diaphragi 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
perform 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 spe:ific
action).

PINITIAL - Tne pressure on the hydraulic a:cumulator,
reference transducer, and process sensor at;

the beginning of the test.

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

Span - The absolute range of the pressure senor.

UP-RAMP*

| PggiyIgt = 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 PDRIV

-

should be kept within the liaits of a safe
| overrange for the sensor.
I

,- r - , , -- t 7.a o =a -r- r,,. , . . . -
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6.0 PROCEDURE

6.10.3 00 d-RA'9

PINITIAL = PSETPT + .05 span

PORIVE =PINITIAL .5 span

6.10.4 01ose the PRESSURE BLEED valve and pressurize tha unit
by slodly opening the GAS ISOLATION valve. Pressurize
to PSETPT or PINITIA whichever is greater.
Table 1 of Appendix p, lists the specific values for.

f each transmitter.

I
Date fechnician

6.10.5 Adjust the SPAN control for maximum output or null
point + 10 V00, whichever is less.

/
7 ate Technician

6.10.6 Pressurize the unit to P girggt.I

/
7te TechnicTan

6.10.7 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-ra.np test, the traces should appear on tha bottom
quarter of the chart. For a down-ramp test, the
traces should app?ar on the top quvter of the chart.
The process trace should always be slightly b210w the
reference trace.

/
__Date Technician

6.10.8 Vary unit pressure betwaen PINITIAL and PSEIPT
while adjusting the recorder aapTifier and TRTS BIAS
controls to maintain the traces on the recorder chart
and in the same relative position. Repeat until no
further adjust.nents are n?cessary.

/
-7te recTnTet an

-. - __
_ _ _ _ _ _ .- _ _ _ _ _ _ _
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6.0 PROCEDURE

6.10.9 Aijust the signal rate to the value specified in
Table 1 of Appendix C.

I~~

0 ate TechnEian

NOTE: 1he 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 range of sig.131 rates most
frequently required with the fluid level at 3
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
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: Opening the PRESSURE 3LEED valve provides a
vent for filling or draining.

By aiding or removipg fluid from the unit, the range
of signal rates m3y be varied from approximately one
inch of dat2r per second to ovar 1000 poJnis per
second without loss of signal linearity. Extrenely
high signal rates are attained at high3r pressures.
For those applications requiring high rates at low.

pressures, optional equipment is available fron the
manufacturer. Figure A-6 shows had signal rate is
determined from sample trace.i

6.10.10 Diagnostic Self-Test of 1D-100

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

Gas Isolation CLOSED

Gauge Isolation OPEN

Pressurize DRIVE

Signal Isolation CLOSED

-- -

m- __ __ ._ ._ _ . . .__.m
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6.0 PROCEDURE

6.10.10.1 Pressure Bleed CLOSED

Drain / Vent CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/
Date Technictan

6.10.11 Down-Ramp Generation

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

.

/
-7te Technician

.2 Slowly open the " signal isolation" valve.

/

Date ~7echnician
.3 Slowly open the GAS ISOLATION valve and pressurize

th? unit to the driving pressure (PORIVE - Cl058l
the GAS ISOLATION valve.

/
Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITIAL position. Slovly open the G AS
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 Technicfan

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

6.10.11.6 Slo 41y open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PINITIAL)*

NOTE: M3ke 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 Technlifian.

,

.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

N3TE: The record chart drive speed selection has a
strong bearing on how 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 15 the
point of intersection with the reference
trace. As a rough Tiide, the chart drive
speed should b3 proportional to the ramp rate.

.8 To run the test, start the recorder chart drive then
dapress the signal initiate switch. Record the
appropriate data on the recorder chart. Include
PINJTIAL, PD SETPT, signal rate setting,fTuid level, RIVE, Ptiming mark interval, date, chart drive
speed, and the words: " diagnostic sel f-test."

/

Date Technician

.

,

4

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

6.10.11.9 Perfor.n 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
QJalitatiVe W3Vefor:n characteristics. Verify the
results are acceptable as follods:

(a) Linear within a visual "best fit" froi P INITIAL
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.

/
_

__ Date Technician

6.10.12 If diagnostic self-test is satisfactory, produce another
dnl trace as in step 6.10.11.B. Use this trace to
conpute the response time of the transmitter. Record
this response time in the data collection table at the
back of this procedure. Figure A-5 shows calculation
mathod for tima delay (response tima). Also record on
the chart " Low RWT Level Sensor," "LT-0305-2"

/
Da~te Technician

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

I
Date Technician

,

. . . . . . ..-..e.-- - .-. __ ,
3,_,

_
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6.0 PROCEDURE

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

/
Date Technician

5.10.15 Following appropriate procedures, return process
transmitter to service.

: /
S *

Date Technician

5.11 Response Time Testing of LOW SG-1 Flow Sensor PDT-0378-2 '

8

NOTE: REFERENCE TRANSDUCER AND PROCESS TRANSMITTER OUTPUT
ADJUSTMENT. The electrical outputs 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.

-

6.11.1 Line up valves as shown belod on 10-100:

Gas Isolation CLOSED

G3uge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

| Sight G3uge/ Fill CLOSED

Drain CLOSED

| 6.11.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place DVM MONITOR switch in the
REFERENCE E4TR position. Adjust the SPAN control to
the fully counterclockwise positiore. Nate the
reading on the DVM. '

/
Date Technician

-

- - _ . . _ . . -
. .. gt
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6.0 PROCEDURE

6.11.3 Aijust the SPAN control to the fully clockwise
,

position. Adjust the ZERO control until the DVM
indicates the voltage noted in paragraph 5.11.2 and
with the same polarity (e.g., if the voltage in |S.11.2 was -15'tV, 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
possible dange. 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 perfonn the
follo.ving steps:

Definitions

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

PINITIAL - The pressure on the hydraulic accunulator,
reference transducer, and 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.

UP-RNP

PINITIAL = Pp;rPT .05 span

PDRIVE =PINITIAL + .5 span

NOTE: Should the set point be close to the upper limit
of the sensor re' the value for PDRIVEshould be ken' ' e lix.: ts of a safe
overran :- r -

. .

' - -

-=L____________-___________- - -- -'
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S.0 PROCEDURE

6.11.3 DOWN-RA'iP

PINITIAL = PSETPT + .05 span <

P .IVE =PINITIAL .5 spanDF

6.11.4 Close the PRESSURE BLEED valve and pressurize the unit
by slodly opening the GAS ISOLATION valve. Pressurize
to PSETPT or PINITIA whichever is
Table 1 of Appendix }v,, lists the spe: greater.1fic values for each

,

transmi tter.r

/

._ Date Technician

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

/
Date Technician

5.11.6 Pressurize the unit to PINITIAL-

|
Date Technician

5.11.7 Operate REFERENCE X'4TR BI AS and PROCESS X'4TR SIAS
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 bottoa quarter of the
chart. For a down-ram
on the top quarter of*p test, the traces should appearthe chart. The process trace
should always be slightly below the reference trace.

/
Date Technician,

6.11.8 Vary unit pressure between P yITI AL and PSETPT WhileI
adjusting the recorder amplifier and TRTS BIAS controls3

to maintain the traces on the recorder chart and in the
same relative position. Repeat until no further
adjJst.nents are n?Cessary.

I
Date Technician

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

5.11.9 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 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 8
on the sight gauga (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 manner, if slower
signal rates are required, fully depressurize
the unit and drain the appropriate amount of
fluid by opening the DRAIN valve.

NOTE: Opening the PRESSURE 3LEED 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 sater per second to over 1033 pounds per
second without loss of signal lin2arity. Extremely
high signal rates are attained at higher pressures.
For those applications requiring high rates at low
pressures, optional equipm2nt is available from the
manufacturer. Figure A-6 shcws how signal rate is
Oterminad from sample trace.

6.11 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

- - - -

. .-.- -

. . . . _ .- ,
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S.0 PROCEDURE

6.11.10.1 Pressure Bleed CLOSED
{

Drain / Vent CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED
1

/
. Date Technician
?

5.11.11 Down-Ramp Generation

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

I
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). Close
the GAS ISOLATION valve.

/
Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITI AL position. Slodly 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 Technician

?

_ _ _ _ _ . _ _ _ . . . _ . _ . _ _ _ . . . . . . . . , _ , . , _ _
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6.0 PRFEDURE

6.11.11.6 Sic.vly open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PINITIAd-

N3TE: 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 ready to generate the appropriate
down-ranp. Check the recorder to make sure the
proper chart drive speed h$s been selected.

I
Date Technician

NOTE: The record chart drive speed selection has a
strong bearing on how well the data can be
evalua ted. The chart drive speed should be
slowast 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
speed should be proportional to the rang rate.

.9 To run the test, start the recorder chart drive then
d3 press the signal initiate s.vitch. Record the
appropriate data on the recorder chart. Include

P ylTIAL, Pfluid level, RIVE, PSETPT, signal rate setting,I D
t1ning urk interval, date, chart drive

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

/
-Date Technician

1

. - . - . . . . . . - . . - . . - . ,.. . , - . - . , . .,
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S.0 PROCEDURE

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
qJalitative waveform characteristics. Verify the
results are acceptable as follows:

.

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

(b) Complete absence of' high freTjency components
(noise).

(c) Sharp ani 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.

/

Date Technician

5.11.12 If diagnostic self-test is satisfactory, produce another
dual trace as in step 6.11.11.8. 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-5 shows calculation
method for time delay (response time). Also record on
the chart " LOW SG-1 Flow Sensor 2PDT-0979-2"

/
Date Technician

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

/
_ _ _ .Date Technician

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

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

/
Date TeEnTclan

6.11.15 Following appropriate procedures, return process
transmitter to service.

/

-Date TechnEian

6.12 Response Time Testing of LOW SG-2 Flow Sensor PDT-0979-1

NOTE: REFERENCE TRANSDUCER AND PROCESS TRANSMITTER OUTPUT
ADJUSTMENT. The electrical outputs 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.

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

Gas Isolation CLOSED

G3uge Isolation OPEN

Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent / Drain CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

6.12.2 Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Place 9VM MONITOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockdise position. Nate the
reading on the DVM.

/
Date TechnEian

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

6.12.3 Adjust the SPAN control to the fully clockwise
position. Adjust the ZERO control until the DYM
indicates the voltage noted in paragraph 6.12.2 and
with the same polarity (e.g., if the voltage in
6.12.2 was -15MV, adjust the ZERO 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
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 eqJations beloW to
help perform the following steps:

Definitions

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

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

PORIVE - The pressure in the pneumatic accumulator,

at the beginning of the test.

t Span - The absolute range of the pressure senor.

' UP-RN4P

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 P

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

. - . - , . - - - - - -
. . . - - -
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6.0 PR0(EDURE

6.12.3 00'.N-RA'9

PINITIAL = PSETPT 4 .05 span

PDRIVE =PINITIAL .5 span -

6.12.4 Close the PRESSURE BLEED valve and pressurize the
unit by slowly opening the GAS ISOLATION valve.
Pressurize to P rTPT or PINITI AL, whichever is3
greater. Table T of Appendix C lists the specific
values for each transmitter.

I

DTte TechnicTan

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

/
7 ate Technician

6.12.6 Pressurize the unit to PINITIAL'

/
Date Technician

6.12.7 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 appear on the bottom
q'Jarter 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.

/

7te Technician

6.12.8 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.

/
~ Uate Technician

.
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6.0 PROCEDURE

5.12.9 Adjust the signal rate to the v'.lue specified in
Table 1 of Appendix C.

I
Date Technician

NOTE: Tne signal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic accumulator, and4'
the ' setting on the SIGNAL RATE metering
val ve. 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 decrease
the rate, turning in a counterclockwise
direction will increase the rate. If nigher
rates are desired, fully depressurize the unit
and add fluid. In a similar manner, if slo,ser
signal rates are required, fully depressurize
the unit and drain the appropriate amount of
fluid by opening the DRAIN valve.

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

By adding or re.naving fluid fron 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 attained at higher pressures. For those
applic6tions requiring high rates at low
pressures, optional equipment is available
from the manufacturer. Figure A-S shods how
signal rate is determined from sample trace.

6.12.10 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 DRIVE

Signal Isolation CLOSED

:

. . . _-,_.,x .. - , - - r. - - - - - ~ - ~ .
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6.0 PROCEDURE

6.12.10.1 Pressure Bleed CLOSED

Drain / Vent CLOSED

Sight Gauge / Fill CLOSED

Drain CLOSED

/
'- UaTe TicWeian

6.12.11 Dadn-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 CAS ISOLATION valve and pressurize
the unit to the driving pressure (PORIVE). Close
the GAS ISOLATION valve.

/
Date Technician

i .4 Once the pressure has stabilized, turn the PRESSURIZE
| valve to the INITI AL position. Slowly open the GAS

ISOLATION valve and bring the pressure up to PSETPT*

/
Date Technician

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

I traces are in appropriate relative positions.

/
-.Date Technician

|

:
|
|

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

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



.

1
1

SAN ON3FRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2
UNITS 2 AND 3 REVISION O PA3E 94

5.0 PROCEDURE

6.12.11.6 Slowly open the G4S 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. Premature opening of this
valve will invalidate the test. Verify both
traces are in appropriate positions.

I
Date Tedhnician

?

.7 The unit is ready to generate the appropriate
down-ramp. Check the recorder to make sure the
proper chart drive speed has been celected.

/

Date Technician

NOTE: The record chart drive speed selection has a
strong 5etring on how well the data can be
evaluated. The chart drive speed should ber

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
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 OM the recorder chart. Include
Pinitial, Pdrive, Psetpt, signal' rate setting, fluid
level, timing mark interval, dste, chart drive speed,
and the words: " diagnostic sel f-test."

/
Date Technician

s

' ~ ' ~ - - - - - ~ . .. . _ _,,, _. , _ _,
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6.0 PROCEDURE

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

I
Date Technician |

.10 Examine the trace of each signal for the following
q1alitative waveform characteristics. Verify the
results are acceptable as follows:

0

(a) Linaar 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 57, of the ramp rate of the original base
line signal traces supplied with the unit.,

I

.. Date Technician

.11 If diagnostic self-test is satisfactory, produce
another dual trace as in step 6.12.11.B. 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 shogs calculation method for time delay
(response time). Also record on the chart " LOW SG-2
Flow Sensor 2PDT-0379-2"

|

-Date Technician

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

I

Date TeWEian

!

.. - . - - - .. . .-
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6.0 PROCEDURE

6.12.11.13 Ensure the hydraulic signal generator is vented and
disconnect it from the process transm'tter.

/
Date Technician

.14 Fo11o4f ng appropriate procedures, return process
transmitter to service.

/
Date Technician

6.13 Test Equ_ipment Set Up for Loop Current Step Response
Testing of'Risistance Temperature detectors

NOTE: The LOSR Analyzer and Response Test Instrument which SOE has
' purchased from AMS will be used to perform this portion of
the test. Some of the following steps will be performed
using this equipment and the analyzer will produce the
appropriate response times. Refer to AMS technical manuals
if necessary.

NOTE: Each te.aperature element (RTD) channel will have five (5)
connection points in the Spec. 200 cabinet. Two are the
leads from the RTD resistance element, two are referred to

.
as dunmy leads and the fifth is a cable shield ground.

NOTE: For best 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 fo11oss:

.1 Voltmeter selector switch to position "D".

.2 Trim switch in UP position.

.3 Power Supply internal-external switch in the " INT"
; position.

VJS:1942b/j s/mr
Continued to 1943b

. - . _ - - - _ _ _ - _ . , _ _ . - . - _ - _ . _ _ _ - . _ . _ - _ . . , _ _ - - - _ _ _ _... -
_ __m_m
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5.0 PROCEDURE

6.13.1.4 " Voltage Adjustment" fully counterclockwise.

.5 Current selector switch in LOW position.

.6 Range selector to "20" VDC.

.7 Voltmeter internal / external switch in " INT" position.

/
Date TechnicTan

6.13.2 Ensure ERT-1 power switch, located in back, is in the
OFF position, then connect 115 VAC power to the ERT-1
and the ELC-1.

I

Date Technician

NOTE: Refer to Figure A-5 for the following steps:

5.13.3 Connect a cable fron the ERT-1 "0UTPUT" BNC connector to
the ELC-1B " ANALOG IN" BNC connector.

/
Date Telihnician

6.13.4 Conne:t a cable from ELC-1B " TRIGGER BNC" connector to
the ERT-1 " CONTROL IN" BNC connector.

/
- Date Teclinician

6.13.5 Place ERT-1 power 0N/0FF toggle switch to the "0N"
position and verify " POWER" LED energized.

/
__ Date Technician

5.13.6 Press ELC-lB "0N/0FF" pushbutton and verify that the
light energizes. The " START" light, " TEST / DUMP" light,
and " READY" LED should also energize.

/
Date TicTiifcian

_ _ . _ _ - _ _ . _ , _ . _ . _ _ . . . . . _ ._ , .,
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6.0 PROCEDyRE

6.13.7 Allow 10 minutes for equipment to warm up.

/
_ Date Technician

6.14 Loop Current Step Response Testing of Hot Leg Temperature Sensor
TE DT17 2

NOTE: For most consistent results, the temp 3rature of the reactor
coolant should be a,pproximately fi30F.

6.14.1 In Spec. 200 cabinet L-125, remove the RTO leads from
terminals 7 and 8 of TB-1 and connect them to the sensor
connectorstripontheERT-1.

'

/
~~Date Technician

6.14.2 Adjust the " TRIM" pot on ERT-1 until the amplifier
offset voltage is zero. (Trim switch UP).

- NOTE: The amplifier offset voltage most be checked and
set to zero whenever the gain is changed.

/
~~Date Technician

6.14.3 Place the " TRIM" switch in the DOWN position.

/
--Date Technician

6.14.4 Place the current selector switch in the "HIGH" position.

1 -

~ Date Technician
~

__ _ . . _ . _ . _ _ - ~ . . , , - _ . ~ _ - - - . - . , - - - - ~ , - .-
-
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6.0 PROCEDURE

5.14.5 Balance the wheatstone bridge by adjusting the coarse
resistor network switches and the fine decade resistors
until the bridge output reais zero.

/
Date Technician

NOTE: Bridge output is only indicated on the voltmeter.

when the voltmeter selector switch is in the "0"
position. Allow at least three minutes for the
reading to stabilize.

6.14.5 Move the voltmeter selector switch on ERT-1 to the "B" '

or "C" position and adjust the supply voltage to
approximately 50 VDC. This provides 50 made through the
RTD assuming the bridge is still balanced. Alloa three
minutes for stabilization time.

/
Date Technician

6.14.7 Repeat steps 6.14.5 and 6.14.5 until no further
adjustments are necessary. Allo.v at least three minutes
for the readings to stabilize.

/
Date Technician

6.14.8 Move the current selector switch to the " LOW" position
and reaalance the bridge. Allo.i three minutes for
stabilization time.

/
~~--

Date Technician

6.14.9 Place the current selector switch to "HIGH." Allow
reading to st:3ilize. Do not rebalance the bridge.

/
-

Date TechnEian

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

5.14.10 Adjust the amplifier gain of ERT-1 to obtain as close as
possible to 5.0 VDC on the volbneter with the voltmecer
selector switch in position "D." With this 5.0 VDC to
the analog input BNO of the ELC-1B, the ELC-1B digital
indicator should read approximately 4035 when ELC-1B is
in " READY" made with " TEST / PUMP" pushbutton pressed.

NOTE: The amplifier offset voltage must be checked and
su't to zero whenever the GAIN is changed. Trim
switch must be up to adjust the offset and down
at all other times.

'
/

Date Technician,

6.14.11 Place current selector switch in " LOW" position arid
ensure bridge returns to a balanced condition. A slight
adjustment of the decade resistors may be necessary.

/

~~Date Technician

; 6.14.12 Ensure the " AVERAGE / SINGLE SHOT" selector switch on the
ELC-1B is in the " AVERAGE" position.

/
7 ate Technician

6.14.13 With the ELC-1B in the " READY" mode, press the " START"
pushbutton. The ELC-hp sh3uld go the " SAMPLE" mode for
20 seconds during which time the analog oJtput of the
ERT-1 should rise. Then the ELC-1B should return to the
" READY" mode.

/,

Date fechnician

6.14.14 Allow the bridge to return to a balanced condition.

/
Date Technician

.

!
_ , _ _ _ _ . _ _ _ _ _ . . _ _ , . . __ __ _. _ _ _ _ _ _ _ __ ._, .. __
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6.0 PROCEDURE

5.14.15 Repeat steps 6.14.13 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 the ELC-1B will go to
the " DISPLAY" mode.

I

Date Technician

6.14.16 With the ELC-1B selector switch in position "D", the
digital indicator should read the avera3e total time
constant for all ten samples.

NOTE: This value represents the a:nount of time, in
seconds, that it takes for the RTD resistance to

reach 53.27, of the step change. Record this
response time in the " DATA COLLECTION TABLE" at
the back of this procedure.

.

l
.

7 ate Technician

6.14.17 In Spec. 200 cabinet L-121, replace the RTD leads on
terminals 13 and 17 of TB-1.

/
7 ate Technician

6.14.18 Turn the " VOLTAGE ADJUSTMENT" on the ERT-1 fully
coanterclockwise.

I

-Date Technicians

6.14.19 Press the " RESET" push 5utton on the ELC-1B and verifyi

| that the analyzer returns to the " READY" mode.
|

|
.Date Technician

I

|
|
,

!
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6.0 PROCEDURE

6.15 Loop Current Step Response Testing of Cold Leg Temperature Sensor
T U9TTfi 2

NOTE: For most consistent results, the temperature of the reactor
coolant should be approximately 5400F.

6.15.1 In Spec 200 cabinet L-125, remove the RTD leads from
terminals 17 and 13 of TB-1 and connect them to the
sensor connector strip on the ERT-1.

/

Date Technician

6.15.2 Adjust the " TRIM" 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 Technician

6.15.3 Place the " TRIM" switch in the DOWN position.

/
Date Technician

5.15.4 Place current selector switch in the "HIGH" position.

|
__Date TechniETan

,

i
'

6.15.5 Balance the Wheatstone bridge by adjusting the coarse
resistor netvork switches and the fine decade resistors

: until the bridge output reads ZERO.*

|

| |
I Date Technician

NOTE: Bridge output is only indicated on the voltmeter,

I when the voltmeter selector switch is in the "D"
position. Allow at least three minutes for the,

| reading to stabilize.

;

;- - -. .
-

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

6.15.6 M)ve the voltmeter selector switch on ERT-1 to the "B"
or "C" position and adjust the supply voltage to
approximately 60 Vdc. This provides 50 made through the
RTD assuming the bridge is still balanced. Allow three
minutes for stabilization time.

I
~~Date Technician

6.15.7 Repeat steps 6.15.5 and 5.15.6 until no further
adjustmants are necessary. Allow 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. Allow three minutes for
stabilization time.

/
__Date Technician

6.15.9 Place the current selector switch to "HIGH". Allow
reading to stabilize. Do NOT rebalance the bridge.

/
Date Technician

6.15.10 Adjust the amplifier gain of ERT-1 to obtain as close as
possible to 5.0 Vdc on the voltneter with the voltmeter
selector switch in position "D". With this 5.0 Vdc to
the analog input BNC of the ELC-1B, the ELC-13 digital
indicator should read approximately 4035 when ELC-1B is
in " READY" mode with " Test / Dump" pushbutton 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 dodn
at all other times.

I
Date Technician

-

.- . . _ . , - , . . . - . , - . . - .
. . - . _ ~_ _
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6.15.11 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.

I
Date Technician

5.15.12 Ensure the " AVERAGE / SINGLE SH0T" selector switch on the
ELC-1B is in the " AVERAGE" position.

/.

_'Date Technician,

5.15.13 With the ELC-1B in the " READY" mode, press the " START"
pushbutton. The ELC-1B should go the " SAMPLE" 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.

/
Date Technician

. 6.15.14 Allow the bridge to return to a balanced condition.

I

Date Technician

6.15.15 Repeat steps 6.15.13 and 6.15.14 nine additional times.
On the tenth sample the ELC-1B should go to the " SAMPLE"
mode for 20 seconds, then " ANALYZE" made until the
calculations are complete. Then the ELC-1B will go the
"DISPL AY" mode.

|

| /

| Date Technician

! 5.15.15 With the ELC-1B selector switch in p]sition "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 reach 63.2%
of the step change. Record this response time in
the " DATA COLLECTION TABLE" at the back of this
procedure.

J

/
Date Technician

|

. ... .-... .~..-.....-..---..n..... .- . _ . , . . - ,. .
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6.15.17 In Spec 200 cabinet L-125, replace the RTD leads on
terminals 17 and 18 of TB-1.

/

Date Technician

6.15.18 Turn the " VOLTAGE ADJUSTMENT" on the ERT-1 fully
counterclockwise.

/
~ Date Technician

- 6.15.19 Press the " RESET" pushbutton on the ELC-1B and verify
that the analyzer returns to the "REA3Y" mode.

/

Date Technician
.

6.16 Loop Current Step Response Testing of Hot Leg Temperature Sensor
TE-0122-2

NOTE: For most consistent results, the temperature of the reactor.

coolant should be approximately 5400F.

6.16.1 In Spec 200 cabinet L-125, remove the RTO leads from
terminals 2 and 3 of TB-1 and connect them to the sensor
connector strip on the ERT-1.

/

Date lechnician

6.16.2 Adjust the " TRIM" pot on ERT-1 until the amplifier
offset voltage is zero. (Trim switch up).

i

i
NOTE: The amplifier offset voltage must be checked and

set to zero whenever the GAIN is changed.

/

Date Technician
,

|
|

.

| .

:
..
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1

6.16.3 Place the " TRIM" switch in the DOWN position.

I

Date Technician

6.16.4 Place current selector switch in the "HIGH" position.

I

Date Technician
. .

[' 6.16.5 Balance the Wheatstone bridge by adjusting the coarse
resistor network switches and the fine decade resistors'

until the bridge output reads zero.

/
- Date Technicianr

.

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.

6.16.6 Move the voltmeter selector switch on ERT-1 to the "B"

-
or "C" position and adjust the supply voltage to
approximately 60 Vdc. This provides 60 made through the
RTD assuming the bridge is still balanced. Allow three
minutes for stabilization time.

/

Date Technician
,

6.16.7 Repeat steps 6.13.6 and 6.18.7 until no further
adjustments are necessary. Allow at least three minutes
for the readings to stabilize.

/

Date Technician

6.16.8 Move the current selector switch to the " LOW" position
and rebalance the bridge. Allow three minutes for
stabilization time.

/

Date Technician

-
.

i
:
,.

/

6

p. 3 - r- - . .,.. .y..~--...- ,
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,

6.15.9 Place the current selector switch to "HIGH". Allowreading to stabilize. Do NOT rebalance the bridge.

/
-Date Technician

6.16.10 Adjust the amplifier gain of ERT-1 to obtain as close as
possible to 5.0 Yde on the voltneter with the voltmeter
selector switch in position "D". With this 5.0 Yde toi

the analog input BNO of the ELC-18, the ELC-1B digital
indicator should read approximately 4095 when ELC-1B is

,

in " READY" mode with " Test / Dump" pushbutton 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,

i at all other- times.

/
Date- Technician

6.16.11 Place current selector switch in " LOW" position.and
ensure bridge returns to a balanced condition. A sli4

adjustment of the decade resistors may be necessary. ght,

/
_ Date Technician

6.16.12 Ensure the " AVERAGE / SINGLE SHOT" selector switch on the
ELC-1B is in the " AVERAGE" position.

/
Date Technician

6.16.13 With the ELC-1B in the " READY" m9de, press the " START"
i pushbutton. The ELC-1B should go the " SAMPLE" 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 ' fechnician
t

e

9 .

_. *. . - , ,c .
N' # % "
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6.16.14 Allos the bridge to return to a balanced condition.

/
Date Technician

6.16.15 Repeat steps 6.16.13 and 6.16.14 nine additional times.
On the tenth sample the ELC-1B should go to the "SA'4PLE"
mode for 20 seconds, then " ANALYZE" mode until the
calculations are co.mplete. Then the ELC-1B will go the
" DISPLAY" mode.

!
.

/i

Date Technician
-.

6.16.16 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 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
procedure.

/

Date fechnician

6.16.17 In Spec 200 cabinet L-125, replace the RTD leads on
terminals 2 and 3 of TB-1.

/

Date Technician

i 6.16.18 Turn the " VOLTAGE ADJUSTMENT" on the ERT-1 fully
counterclock dise.

i /

Date Technician
;

| 6.16.19 Press the " RESET" pushbutton on the ELC-13 and verify
that the analyzer returns to the "REA3Y" mode.

/

~~Date Technician
|

|

.
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5.0 PROCEDURE

6.17 Loop Current Step Response Testing of Cold leg Temperature Sensor
fir-9TT922

-

NOTE: For most consistent results, the temperature of the reactor
,

coolant should be approximately 5400F.

6.17.1 In Spec 200 cabinet L-125, remove the RTD leads from
terminals 12 and 13 of TB-1 and connect them to the
sensor conne: tor strip on the ERT-1.

/
Date Technician

6.17.2 Adjust the " TRIM" 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 Technician

6.'l 7 . 3 Place the " TRIM" switch in the DOWN position.
~

/
Date Technician

6.17.4 Place current selector switch in the "HIGH" position..

/
Date TechnicTan

6.17.5 Salance the Wheatstone bridge by adjusting the coarse
resistor network switches and the fine decade resistors'

until the bridge output reads zero.

/1

Dafe Technician
-

NOTE: Bridge output is only indicated on the voltmeter
whan the voltmeter selector switch is in the "D"
position. Allow at least three minutes for the
reading to stabilize.

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

?
-

.

6.17.6 Move the voltanster selector sdf tch on ERT-1 to the ."B",
or "C" position and adjust the supply voltage to

~
approximately 60 Vdc. This provides 50 made through the
RID assuming the bridge is still balanced._ Allow three
minutes for stabilization time. -

/ - -
'

Date Technician "
,

6.17.7 Repeat steps 6.17.5 and 6.17.7 until no further; J, . '

adjustments are necessary. Allov at least three minutes
for the readings to stabilize.-

.

/..

Date Technician

6.17.8 Mav'e the current' selector switch to the " LOW" position
and reb 1129ce the bridge. Allow three minutes for
stabilization time.

,

/
Date Tec9ifcian

6.17.9 Place the current selector swf tch to. "HIGH". Allow
~

reading to stabiliza. Da NOT rebalance the bridge.

/
Date TeWnician

6.17.10 Adjust the amplifier gain of ERT-1 to obtr.in as close as
possible to 5.0 Vdc on the voltmeter with the voltmeter
selector switch in posdtion "D". With this 5.0 Yde to
the analog input BN of the ELC-1B,-the ELC-1B digital
indicator should red approximately 4095 when ELC-1B is
in " READY" mode with '' TEST /DlI4?" push 5utton 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

. . . .... ..- ... .. - - . . . ,. ., . . . . . . .
_
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171.11 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. i

/
~~ bate Technician

$31.12 Ensure the " AVERAGE / SINGLE SHOT" selector switch on the
ELC-1B is in the " AVERAGE" position.

.

*

/
__Date Technician

5J7.13 With the ELC-1B in the " READY" mode, press the " START"
pushbutton. The ELC-1B should go the "$AM3LE" 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

537.14 Allow the bridge to return to a balanced condition.

/
Date Technician

537.15 Repeat steps 6.17.13 and 6.17.14 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 the ELC-1B will go the
" DISPLAY" mode.

.

| /

~~ bate technician;

.

.

!

|

--- -- -
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6.17.16 With the ELC-13 selector switch in position "D", the
digital indicator should read the average to.tal time
constant for all ten samples.

NOTE: 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
procedure.

I

Date Technician |

6.17.17 In Spec 200 cabinet L-125, replace the RTD leads on
terminals 12 and 13 of TB-1.

/
Date Technician

6.17.18 Turn the " VOLTAGE ADJUSTMENT" on the ERT-1 fully
counterclockwise.

/

Date Technician

6.17.19 Press the " RESET" pushbutton on the ELC-1B and verify
that the analyzer returns to the " READY" mode.

/

Date Technician

NOTE: While equipment is set up and access is being
made to the Spec 200 cabinets, it would be
convenient to do the CPC LPD/DNBR calculator
tests which use temperature input.

NOTE: Position 1 High Linear Power, Position 3 High
Local Power Density, and Position 4 Low Departure
from Nucleate Boiling Ratio will use an external
signal during the Response Time Test. Since the
setup will be different for the performance of
these sections, it is recommended that they be
performed before the other sections of the
Response Time Test.

-
.

8

$
8

*

. - ~
- -- - - . _ . . _ . . _ _ - - . _ . . . . - , . . . . _ . - . ~ . . ~ . . - - -
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CAUTION Detector power supply voltages up to 1000 volts
are present within the safety channel. Use extreme=======

caution when working beneath the chassis or near
rear panel high voltage connectors. The 1000 volt
power supply may be deenergized fc' this portion of
the test.

'

CAUTION Always discharge D0 signal cables before
connecting to the input jack. Durf"a reactor=======

,.
operation, normal chamber current can charge ther
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 switch the
associated input rotary switch (SS) to the zero
position before reconnecting the signal cables to
J8, J9, or J10. DO NOT short circuit the log
signal lead from the PA-591 preamplifier to J5 of

,

the safety channel drawer.

5.18 Reactor Trip Switchgear Response Time Uncorrected

NOTE: This section of the Response Time Test measures the response'

time from the intitiation of a trip signal to the tripping
of the RTSG breakers. The time measured for the trh ping of
the rotary relays will be t>btracted from this value later
to represent the response time of the RTSG alone. The trip
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

I equipment will be set up for section 6.21.'

NOTE: Any trips initiated after this section will be perfomed
with the RTSG breakers open to prevent unnecessary cycling
of the RTSG breakers.

|

.

.

':
.

't

i
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6.13.1 The folloding 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 in the trip status panel. For
convenience, eight LED jumper wires should be preconnected in
accordance with the following table.

LED (+)
RTT Test Connec tion Connection

TCB-1 (GRN) TB1301-6 TB1305-1
Date Completed / Technician,

'

TCB-2 (GRN) TB1301-3 TB1305-1
i Da te, Completed / Technician

TCB-3 (GRN) TB1302-13 TB1357-1
Date Completed / Technician

TCB-4 (GRN) TB1302-16 TB1307-1
Date Completed / Technician

TCB-5 (GRN) TB1302-3 TB1305-1
Date Completed / Technician

TCB-6 (GRN) TB1301-17 TB1305-1
Date Completed / Technician

TCB-7 (GRN) TB1303-10 TB1307-1
Date Completed / Technician

TCB-B (GRN) TB1303-13 TB1307-1
Date Completed / Technician'

i

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

. . . - - - - - - - - - - -- , ;---- , b ~ -% - -
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6.18.2 Perfonn any response time section between 6.19. and
6.39.29 (at the discretion of the technician) step by
step as written with the following exception: Instead
of connecting the "STOP" optical pickups to the
temporary LED's across the contacts of the rotary
relays, con 9ect the "STOP" optical pickups over the
LED's instatied in step S.18.1 for TOB 1, 2. The 3 and
4 RTSG breakers should be reset prior to tripping for
response time measurenent. Record the response time in
this space.

/ /
Yalue iiiiits Date Technicial

5.18.3 Repest step 6.13.2 substituting TCB 5, S, 7 and 9.

/ /
Yalue Units Date Technicial

6.18.4 Record the longest time measured in steps S.18.2 and
6.13.3 in the data collection table at the back of this
procedure.

'

/

Date Technician

6.18.5 Remove the temporary LED's that were installed in step
6.18.1.

I
Date Technician

6.19 High Linaar Poder to RTS3 Response Time
_ _

NOTE: The folloding section of the test measures the response time
from the initiation of a signal using the OE test box to the
tripping of the rotary relays. The safety channel preamp
should be available to be located near the rear of the PPS
cabinet.

_ _ ___. _ ._ . . . . _ _ _ _ , _ ~ .. _.., , . _ _ _

,



. .-

SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2
UNITS 283 REVISION O PAGE 116

6.0 PROCEDURE

6.19.1 Isolate the RTSG 1eads from the following terminals
located in the back of each PPS cabinet.

.1 Bay A: TBA2 terminals 20, 21 /

Date Technican

.2 Bay B: TBB2 terminals 20, 21 /
Date Technican

.3 Bay C: TBC2 terminals 20, 21 /_
Da te Technican

.4 Bay D: TBD2 terminals 20, 21 /
Date Technican

5.19.2 Connect an LED (5 volt, 20 ma) in series with a 5 Vdc
poder supply across the terminals listed in 6.19.1 for
bay A on the cabinet side of the terminal board.

/
-

7 ate TechnTcian

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 the safety channel drader in the "0FF" position.

/

7 ate TechnTcTan,

5.19.5 Verify the " POWER ON" Lamp DS-1 is extinguished on the
channel to be tested.

/

Date Technician

1

,, --~ 2. . :. , ;~ ~ - - - - - m: ~: ..-.
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6.0 PROCEDURE
'

S.19.6 At the rear of the safet.y channel, disconnect the high
voltage esble from J-3 and connect this cable to the
high voltage discharge J-4.

/
7 te Technician

6.19.7 Disconnect plug P-8 from J-S and place a grouding cap on
the plug.

I

Date fechnician

6.19.8 Connect one end plug of a coaxial cable to BN ntraber 1
in the " Function Signs) Outp'Jts" section of the C-E test
box and the other end plug to the input jack J-3 of the
safety channel drawer.

/
Date Technician

6.19.9 Connect a ground wire at the chassis J-7 plug and the
other end to the groand connection at the C-E test box.

1
-Date Technician

6.19.10 Disconnect plug P-9 from J-9 of the safety channel
drager and place a grounding cap on the plug.

/

Date Technician

6.19.11 Connect one end plug of a coaxial cable to BNC jack
n'inber 2 in the " Fur.ction Signal Outputs" section of the
C-E test box and the other end plug to the " signal in"
jack (J3) of the PA5Q1 preamp.

/

7 ate Technician

6.19.12 Connect another coaxial cable between the "DC return 2"
jack (J7) of the preamp and J9 of the safety channel
drawer.

I
Date TecTrifciant

|

:

!.

[ . _ . . . . . _ _ . . _ _ . . _ _ _ _ . . . , _ . . . _ . _ . . _ _
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6.19.13 Connect a ground wire at the chassis J-9 plug and the
other end to the ground connector at the C-E test box.

1
-Date Technician

6.19.14 Disconnect plug P-10 from J-10 of the safety channel
drager and place a grounding cap on the plug.

/
7 a'te Technician

6.19.15 Connect one end plug of a coaxial cable to BNC jack
number 3 in the " Function Signal DatpJts" section of the
C-E test box and the other end plug to input jack J-10
on safety channel drager.

I
Date Technician

6.19.16 Connect a ground wire at the chassis J-10 plug and the
other end to the ground connector at the C-E test box

/
D3te Technician

6.19.17 Place the linear calibrate switch of the safety drawer
to the " operate" position.

/
Date Technician

6.19.18 Piace the "AC POWER" switch of safety channel drawer to
"0N" position.

/
'--Date Technician

6.19.19 Attach the optical detector pickups over the four
temporary LED's installed in steps 6.19.2 and 6.19.3.

/
Date Teclnician

._-._ _ _ __ _ _ __ __ _ ,,
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6.19.20 Connect the double banana plua end of the LED pickup
leads to L1, L2, L3 and L4 ot the "STOP LR!PS" section
of the C-E test box.

1
-Date Technician

6.1 9. 21 Position the stop lamp toggle switches of the C-E test
box as follows:

.1 "Ll" "0N"
Date Technician

.2 "L2" "0N" !
--

Technician

.3 "L3" "0H"
Date Technician

.4 "L4" "0N"
Date Technician

.5 "L5" "0FF"
Date Technician

.6 "L5" "0FF" /
--

Technician

NOTE: The source current has been preadjusted in the C-E
test box to provide a trip. Adjust if necessary.

6.19.22 On channel 'B' SAFETY CHANNEL DRAWER, place the " LINEAR
CAllBRATE" switch in the "200%" position. This should
cause the "High Linear Poder" trip light to energize on
channel 'B' bistable control panel.

/

Date Technician

.

w@ PW M4 +"@@ * q * e-% *eI*- P *
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6.19.23 Energize the test eg'Jipment and allod it to stabilize.

/
Date Technician

6.19.24 Ensure the start and stop " TIMER MODES" switches are
selected to the step up (increasing) position.

/_
Date Technician

.

5.19.25 Ensure timer on the C-E test box is reset.
.

-l
Dite Technician-

1

6.19.26 Push the " STEP" toggle switch to the " START" position,
then release the switch. The start LED should energize.

/
Date Technician

6.1 9.27 Record the elapsed time as indicated on the C-E test box
timer digital indicator.

I

value / units Date Technician

6.19.28 Push the " STEP" toggle switch to the " RESET" position,
then release the switch. The RESET LED should energize.

I
Date Technician

6.19.29 On channel 'B' SAFETY CHANNEL DRAWER, place the " LINEAR
CALIBRATE" switch in the "0PERATE" P3SITION AN3 RESET
THE "HIGH LINEAR POWER" bistable in Channel 'B'.

l
__Date Technician

. _ _ _ _ . . . . __ . . _ . . . _ _ _ , _ . . . _ .-
. _
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6.19.30 On channel 'C' SAFETY CHA'NEL DRAWER, place the " LINEAR
CALIBRATE" switch in the "200%" position. Verify
channel 'C' "HIGH LINEAR POWER" trip light is energized
on the bistable control panel.

/
Date Technician

5.1 9. 31 Repeat steps 6.19.24 through 6.19.27.

; / /
Value Units Date fechniciaf

6.19.32 On channel 'C' SAFETY CHA?NEL DRAWER, place the "LDJEAR
CALIBRATE" switch in the "0PERATE" position and reset
the "HIGH LINEAR POWER" bistable in Channel 'C'.

/

-Date Technician

6.19.33 On channel 'D' SAFETY CHANNEL DRAWER, place the " LINEAR
CALI3 RATE" switch in the "200;" position. Verify
channel 'D' "HIGH LINEAR POWER" trip light is energized
on the bistable control panel.

/
Tate Technician

6.19.34 Repeat steps 6.19.24 through 6.19.27.

/ /
Value Units Date Technicial

'5.19.35 Record the largest value of steps 5.19.27, 6.19.31,
6.19.34 in the " DATA COLLECTION TABLE".

/

7 ate Technician

5.19.36 Disconnect the preamp from the (safety channel drawer)
and replace the preamp in its normal location.

/

Date Technician

> ,,. . _ . . - - - . . - - . .. -. . . - . ..
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6.19.37 Disconnect the C-E test box from the safety channel
drader and return all four safety channel drawers to
nonnal operation.

I
~1Wte Tehn1cian

6.19.33 Reset all bistables from the bistable control panels.

/

-Date Technician

6.20 Hijh Log PWR Level to RTSG Response Time Test
_

NOTE: The following section of the test measures the response time
from the depression of the bistable pushbutton (S503) on the
bistable control panel through the tripping of the rotary
rel ay s.

6.20.1 On the bistable control panel being tested, rotate the
bistable selector switch to position number 2.

I
Date Technfcian

6.20.2 Rotate the meter input selector switch to " TRIP SP"
position and record the indicated SP voltage.

/ Vol ts /
Value Units 7 ate Technicial

6.20.3 Remove plug P-13 from J-13 at rear of the safety channel
drawer being tested. *

_

/
__Date Technician

,

6.20.4 Rotate the Meter Input Selector switch to the " Input"
position.

t

/
i Date Technician

?.

--- .. ,~ -. .-- . .--. ...._,,.......;-_. .
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6.20.5 Rotate the coarse potentiometer (R501) on the bistable
control panel while holding down the bistable pushbutton
until the digital voltage indicator reads approxi-
mately .IV on the tripped side of the setpoint recorded
in step 6.22.2. Then release the bista51e pushbutton
and record the adjusted voltage.

/ Volts /
~

Value Units Date Technicial

6.20.6 Turn on the poder to the 0-E test box and line up the.

switches as follows:

/
__Date Technician

1 L1 "STOP LAMPS" toggle switch "0N"
_Date Technician

/.

2 L2 "STOP LAMPS" toggle switch "0N" /.

' Date fechnician

3 L3 "STOP LAMPS" toggle switch "0N" /.

'~Uste Technician

4 L4 "STOP LAMPS" toggle switch "0N" /.

7 te Technician

5 L5 "STOP L AMPS" toggle switch "0FF"__ /.

Date Technician

6 L6 "STOP LAMPS" toggle switch "0FF" /.

Date Technician

6.20.7 Connect the four optical detector pickup cables to the
"STOP LAMPS" section at "L1, L2, L3 and L4".

/
Date Technician

La ?- .

,% ,' ~5A-.
v. .- z ;

. - - M:.

- . . ~ . . . - -. - ..- 3- ,. ,.-._~~.,m.-,,--.--,,.,.......-,.--.-~,e_

--, -. . - y-. n- n
_ _ _



.- . . - . -. .

SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENf AND TEST PROCEDURE S023-II-3.2~

UNITS 2&3 REVISION 0 PAGE 124
3

6.0 PROCEDURE

6.20.8 Attach these four optical pickups over the temporary
LED's installed in steps 6.21.1 through 6.21.3.

I
Date Technician

6.20.9 Ensure the START and STOP " TIMER MODE" switches are in
the step up or increasing mode.

/
Date Technician

6.20.10 Insert an extender card into the Test and Calibration
card slot and place a hook probe from pin 61 of the Test
and Calibration connector to the red (+) Jack of the
" EXT 10V START" in the " TIMER INPUTS" section of the C-E
test box. Place another hook probe from pin 59 to the
black (-) jack of the same section.

I
Date Technician

6.20.11 Ensure the timer is reset on the C-E test box.

/

Date Technician

6.20.12 D2 press the bistable pushbutton until the timer stops
incre.nenting.

/
Date Technician

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 Technician3

.
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6.20.14 Reset the bistable.

/
Date Technician

6.20.15 Reconnect the plug P-13 to J-13 at the rear of the
safety channel drader.

/
- Date Technician

,

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
CPC-LPD/DN3R calculators response time test
(sections 6.23 and 6.24) may be conducted while
the test equipment is set up at the nuclear
instrumentation drawer.

CAUTION DETECTOR POWER SUPPLY VOLTAGES UP TO 1000 V
ARE PRESENT WITHIN THIS UNIT. USE EXTREME=======

CAUTION WHEN WORKING BENEATH THE CHASSIS OR
NEAR REAR PANEL HIGH V0LTAGE CONNECTORS.

CAUTION THIS TEST DOES NOT REQUIRE DISCONNECTING INPUT
SIGNAL CABLES. HOWEVER, THIS CAUTION IS=======

RESTATED HERE SO THAT PERS01S ARE AWARE OF
DAMAGE THAT COULD RESULT FROM IMPROPER
PROCEDURES. ALWAYS DISCHARGE OC SIGNAL CABLES
BEFORE CONNECTING TO THE INPUT JACK. DURING
REACTOR OPERATI0'1, NORMAL CHA13ER CURRENT CAN
CHARGE THE DISTRIBUTED CAPACITY OF AN
UNTER'114ATED C0 AXIAL CA3LE TO LEVELS TRAT MAY
DESTROY THE INPUT STAGES OF THIS EQUIPMENT.
THIS CHARGE BUILDUP MAY BE PREVENTED BY
MAINTAINING A SHORT CIRCUIT ACROSS INPUT
SIGNAL CA3LES WHEN THEY ARE NOT ATTAC4ED TO
THE INPUT OF THE CHANNEL. ALWAYS SWITCH THE
ASSOCI ATED INPUT ROTARY SWITCH (SS) TO THE
ZERO POSITION BEFORE RECONNECTING THE SIGNAL
CA3LES TO JACKS J3, J9, or J10. DO NOT SHORT

CIRCUIT Ti1E LNG SIGNAL LEAD FROM THE PA-SQl
PREAMPL1:!ER TO J5.

CAUTION Make certain to use a variable attenuator
network to interface between the PPS and the=======

high speed recorder. Failure to attenuite the
test inputs to the high speed recorder -

damage the unit.
,

.~ . _ _._ ._.. - _ _ _ . . _ _ _ ,, , . - . _ ..
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6.20.16 In the channel to be tested, place the "AC POWER" switch
of the safety channel drawer in the OFF position.

_. /

Date Technician

6.20.17 Verify the " POWER ON" lamp DS-1 is extinguished.

I
Date Tec~ niciann

~

5.20.13 Connect a test jumper from the " Log Calibrate" switch
S1M-1 to S1M-S per Appendix A, Figure A-3.

i -

I.
Tte Technician

5.20.19 Connect pen 1 of the recorder to SIM-C and chassis
ground.

I
Date Technician

.

6.20.20 Tarn the linear calibrate switch to "ZER0" position.

/
Date Technician

6.20.21 Place the "AC POWER" switch of the safety channel drawer
to the "0N" position.

/
Date Te:hnician

!

:
..

, _ _ _ _ . . . . . . _ _ . _ ~ _ . _ . . - . 3_ _ _ , , _ . . . . . . , ~ . . , , , --
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6.0 PROCEDURE

6.20.22 Attach a second channel of the high speed recorder to
tenninals 1 and 2 of terminal strip TBA2 in LO32B. This
is a signal that is sent to the log po.<er mater. Adjust
this pen for 0.10 Vdc full scale. Adjust pen 1 for a
resonable trace Aen the " LOG CALIBRATE" switch is
transferred from position 5 to position 6. (approxi-
mately 10 Yde change)

/
Date Technician

5.20.23 On the safety channel dra<ar front, turn the " LOG
CALIBRATE" svitch to position nu:nber 5. This position
should produce a 5 microsecond square wave pulse with an
amplitude of 0.9 volts for a frequency of 10 KHz.

,

/
Date Te3 nician

N3TE: This will produce a trip signal. When the switch
is moved froli operate, an 8.2 volt signal is sent
to the trip circuit.

5.20.24 Set the high speed recorder chart speed at approximately
20 inches per second (IPS) or more as required to
provide an analyzable chart trace.

/
Date Technician

6.20.25 Start the high speed recorder and quickly turn the log
calibrate switch from position 5 to position 5.
Position 6 should produce a 5 microsecond square wave
pulse with an amplitude of 10 volts for a frequency of
10 KHz.

=
/

7te' TecTnician

F _ . _ . . . _ _ . _ . . . ._ __ . _ . _ . . _ _ . . , . _ ._ ___,
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6.0 PROCEDURE

NOTE: The pulse change is sent to the preanplifier and
returned to the processing drawer where it is
sent through a buffer to the connector J-13 and
then to the terminal strip.

'

6.20.25 After the high speed recorder trace indicates that the
new pulse has been received, turn off the high speed
recorder.

.

?
Date Technician

6.20.27 Record the folloding data on the high speed recorder
strip chart:<

.1 Procedure number

.2 Step number

.3 Date, initials

.4 Pen numbers

.5 Pen range

.6 Input parameter'

.7 Recorder no.

.8 Chart speed .
-

/

D-ste Technician

6.20.23 Record the response time in the DATA COLLECTION TABLE.

I

Date Technician

N3TE: The response time is the time necessary for the
signal initiated at the PPS cabinet terminal
strip to go through 63.27, of its total increase
af ter maving the switch from position 5 to
position 6.

!

!

.

' - * ' ~ ~ * ~ + - -- . , , . .. _, . , , , , , ,
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6.0 P300EDURE

6.20.29 Return all connections and switches to the normal
operate position. Place the channel into normal
operating mode. Leave the bistables of Ch "A"
bypassed. Do not disconnect the PPS input simulator box.

/
7 al e leciinician

6.21 Positions 3 and 4 High LPD and Low DN3R

NOTE: The High Local Po.ver Density and to.1 Departure from Nucleate
Boiling Ratio functions are contact inputs from the core
protection calculators (CPC) and do not include a 51 stable
c a rd. These functions shall be tested in section 6.22.

6.22 CPC/CEAC Response Time Testing

NOTE: This section checks the response time of the CPC/CEAC System
from the time that it receives an input signal until the
time the syste.n outputs a trip signal. This portion of the
test requires that special test software be loaded into the
computer system. External signals are provided by the CE
RTT Test Equipment box.

6.22.1 Initialization of CPC/CEAC for Testing

.1 Set the CALCULATOR SELECT switch on the operator's
module to load the CPC (CEAC) calculator.

/
'- lTife TecTnician

NOTE: When one calculator is selected, in channels B
and C, the other calculator is memory protected.,

! No changes can be m3de to the protected
! calculator.

!

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

6.22.2 Set up the AED 2500 Floppy Disk Drive, as follows:

j .1 Turn ON the AED Floppy Disk Drive.

/
7 ate E hV cian

.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

CAUTION NEVER TURN THE AED 2500 POWER ON OR OFF WITH A
DISK IN TisE DRIVE.=======

.3 Place the floppy disk containing the test software into
the AED 2500 Floppy Disk Drive.

/
Date Technician

.4 Set the INIT and WP switches UP.

/

Date Technician

.5 Lif t the IPL switch.

/
Date Technician,

5.22.3 Place the CPC Coldstart loader paper tape into the
teletypewriter (TTY) paper tape reader and connect thei

TTY to the CPC calculator A cable connector.
'

/~~

Date Technician
s

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

- . -
. - + -
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6.0 PROCEDURE

6.22.4 Hit the " FUNCTION" button, then hit the "LO'. ATION*
button to stop the calculator.

|

__Date Technician

6.22.5 Set up the following memory locations via the Interdata
Haxidecimal Panel.

- Location Contents
.

30 0000
32 0000
34 0000
36 0050
50 D500
52 00CF
54 4300
56 0080
78 0294

/

Date Technician

6.22.5 Read through these same locations to verify the correct
contents.4

/

Date Technician

5.22.7 Start the processor at location 30.

/
Date Technician

6.22.8
Start the teletype paper tap' MANUAL START" position.

e reader by setting the
READER / PUN 0H switch to the

/
7 aT e Technician

6.22.9 Respond to the TEST TRACK prompt with 55.

I
Date Technician

.

*' =- e =-ce Ns---g-=-p **-%w a -- e, ..a. . , -
. ,



- -_ _.

.

SAN 010FRE NUOLEAR GENERATING STAT 10N 1NSTRUMENT AND TEST PROCEDURE S023-If-3.2
UNITS 2&3 REVISION O PASE 132

6.0 PROCEDURE

6.22.10 Turn the MEMORY PROTECT key switch on the operators
module to "0FF". The MEMORY PROTECT switch must remain
in OFF during the part 1 Interactive I/O System Test.
Other switches will protect memory when appropriate.

/
~ Date Tech 6ician

6.22.11 Respond to the calculator request prompt with CPC0 or
CEA0 depending upon the calculator to be loaded.

. ,

/
Date Technician

6.22.12 Verify that the TRIP BYPASS switch is 0FF.

/
Date Technician

6.22.13 Remove the disk from the AED 2500 disk drive to prevent
damage to the disk.

~

/
Date Technician

6.22.14 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 "INIT" button on the hexadecimal display panel
of the processor to be checked.

'

/

Date Technician

NOTE: This results in a system auto-restart which
resets LOWTOD to zero.

:

$
1

3

4- - - - -

_- _

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

5.22.16 Press the "FN" button on the hexadecimal display panel.

I
Date TeT1nician

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.

I
Date Technician

NOTE: This halts the processor which in turn stops the
LOWTOD.

6.22.18 Read LOWTOD fro,n 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/CEAC System Response
Time Test software. The disk will be referred to
as the Part 1 disk.

6.22.19 Set the CALCULATOR SELECT rotary switch on the
OPERATOR's MODULE to load the CPC (CEAC) calculator.
The calculator not selected is memory protected.

/
Dali Technician

6.22.20 Set up the AED 2500 Floppy Disk Drive as follows:

.1 Turn ON the AED Floppy Disk Drive.

/
Date Technician

~

,

.i

'~

._ ___ __..;-- - , , ._s . . _ _ _ _ _
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6.0 PROCEDURE

6.22.20.2 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 tne AED 2500 Floppy Disk Drive.

,

/
Date Technician2

?
!

.4 Set the INIT and WP switches UP.

/

.
Date Technician

1

.5 Lift the IPL switch.

/
Date Technician.

6.2 2. 21 Place the CPC Cc~dstart Leader paper tape into the
teletypewriter (TTY) paper tape reader and connect the
TTY to the CPC calculator A cable connection point
indicated.

/

~~Date Technician,

~

5.22.22 Hit the " FUNCTION" button, then hit the " LOCATION"i

button. *

/
!

__Date Tschnician

|

r

|

|

|

A

8
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6.0 PROCEDURE,

6.22.23 set up the follo.ving memory locations via the Interdata
i Hexidecimal Panel.

Location Contents
1

,

30 0000
32 0000
34 0000
36 0050
50 D500

-

52 00CF
54 4300
56 0030
78 0234.

,

:
__Date Technician

/
,
b

5.22.24 Read through these same locations to verify the correct
contents.

/
Date Technician

!

6.22.25 Start the processor at location 30.

/
Date Technicf an

6.22.25 Start the teletype paper tape reader by setting the
READER / PUNCH switch to the "MA19AL START" position.

/
Date TechnTcfan

6.22.27 Respond to the TEST TRACT prompt with 55.

/
- Date Technician

|
|

- - ~- ' - - -
'
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6.0 PROCEDURE

5.22.23 Verify that the MEM3RY PROTECT keyswitch is 0FF

/
~~Dife Teinnician*

S.22.29 Respond to the calculator request prompt with CPCC
(CEAC).

/
-

uate recliiircian

6.22.30 Remove the disk from the AE0 2500 disk drive.

/
~

Date Technician

6.23 RTD-CPC I/O RTT

6.23.1 Reset the CPC calculator by pushing the white (SPARE)
pushbutton on the Operator's Module.

/
_ Date Technician

6.23.2 Enter the following on the TTY keyboard to check the
operation of the TTY-CPCP interface:

*EX TCl

*EX TC2

*EX TH1

*EX TH2

The resultant printout is as indicated in Table F1 of >'

Appendix F.'

-
-

/ -

2
~~Uate Technician ''

N3TE: For convenience, the following tests should be
'ran concurrently with or f aaediately after the

; toop Current Step Response (LCSR) test of the
RTD's.

. _ - . . . _ _ . . . _ . . __. .. . _ _ . _ __ , . _ . . . , ___
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6.0 PR00EDURE

i 6.23.3 On the C-E test box, set the " FUNCTION SELECT" switch to
RESISTANCE to prepare to run the response time test for
icop 1 cold 1r.3 temperature (TC1).

-

/
7te Technicfan

6.23.4 On the C-E test box, plug the meter into the " VOLTAGE,
' HIGH CURRENT, FRE)UENCY, RESISTANCE" jacks in the
" FUNCTION SIGNAL OUTPUT" section.

f

/

~~Date Technician

NOTE: In the following steps, whenever it is required
that an initial value or a final value be set
using the DVM, this value as read on the DVM
should be recorded belo4,the applicable step.

6.23.5 Using the potentiometers under " RESISTANCE" in the
" STEPPED FUNCTIONS" section, adjust the initial
resistance in the C-E test box so that the resistance
value is 410 ohns as read on the DVM when the STEPPED
FL' NOTIONS STEP toggle switch is in the RESET position.

| Note the value.
#

/ Vol ts /

Vilue Units Date Technicial
.

6.23.6 Ajjust the final resistance in the C-E test box so that
' ' the value is 432 ohms as read on the DVM when the ,

STEPPED FUNCTIONS STEP toJgle switch is in the START
position. Note the value.

,,

/ Volts /

Value Units Date Technicial
y

S.23.7 Disconnect the meter pnd return the STEPPED FUN 0TIONS
[ STEP toggle switch to,the RESET position.

,

/
Date Technician

%

$ .
'

f

i s

F ' \,

/ 1,

i

e+ m< ~. - , . . - _ . . . . , . . , ., ,
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6.0 PROCEDURE

6.23.8 At the Foxboro Spec. 200 cabinet L-121, remove the leads
that go to the temperature transmitter from terminals 17
and 18 on tenninal strip TB-1.

/
Date Technicia'n

NOTE: These are the leads on the other side of the
tenninal 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 leads other than
those specified are used, note the appropriate
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 Technician

.

6.23.10 Place three optical pickups over the three LED's in
column 3 and three optical pickups over the three LED's
in column 4 (Hf Local Power and Low DN3R respectively)
on the Bistable Control Panel. Leave in place for the
rensinder of the channel test.

/
Date Technician

,
6.23.11 Place the other end of the optical pickups cables to all

i six STOP L A'tP jacks or, the 0-E RTT test box.

~~Date ~
I

Technician

6.23.12 Turn the switches next to these lamp jacks to ON.

I
Date Technician

!
! NOTE: If the base line data is desired, turn three
'

svitches to 0FF and run the test twice.
:

.~. _ . . _ , . . _ _ , _ - .. .. . . . _ . , . _ . , . .
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6.23.13 Ensure that the STOP TIMER MODE s4f tch is in the
increasing or low to high mode.

/
6 ate Technician

NOTE: The following section of the test measures the
rasponse time from an externally prodaced 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=======

SWITCHGEAR. FOR THIS PREOPERATIONAL TEST,
WITH THE CEA M-G SETS NOT RUNNING, THE ONLY
P3RTION OF THE PPS THAT NEED BE ENERGIZED IS
THAT PART BEING TESTED.
.

6.23.14 At the CPC/CEAC TTY, enter the command LI TC1,559, IN,
BOTH CR to make the parameter TCl (Loop 1 Cold Leg
Temperature) live input.

/
Date Technician

5.23.15 At the CPC/CEAC TTY, enter the live input status coniand
ST CR . The TTY should respond with the data entered
in the step above (the setpoint number may be rounded
off).

I

Date 7echnician
6.23.16 On the C-E RTT Test Box, reset the timer to IERO.

|
___Date Technician

,

e

. .m g ~ %-e,%.e,wpe4- W~ w*** * * * * * "
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5.23.17 At the CPC/CEA0 TTY, enter the connand G0 CR . Veri fy
that the point I.D. displayed is 043 and the valve is
+33.000.

/
DWe Technician

6.23.18 On the RPS section of the PPS, clear any LPD or DNR trip
conditions.

,

?
/

Date Technician

5.23.19 Mave the STEPPED FUNCTIONS STEP toggle switch to LSTART.

/
__Date Technician

5.23.20 When the timer stops incrementing, note the value in tha
" DATA COLLECTION TABLE."

/
Date Technician

6.2 3. 21 Return the STEPPED FUNCTIONS STEP toggle switch to the
RESET position.

I
Date Technician

NOTE: Leave the test detup unchanged except as follows:

5.23.22 Reconnect all the leads in the Spec. 200 cabinets that
were reacved for the above test.

/

| Date TeW6fc~ian
1
'

6.23.23 On the C-E test ts , verify that the " FUN 0 TION SELECT"
switch is set to E.SISTANCE.

I
-Ne TeSi6fc fat

_ . . . __ . . _ . . . _ _ _ . . _ . _ _ _ _ . _ . _ _ , . _ . - , . _ . . _ __ . . .. .
s r- , e * ,5
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6.0 PROCEDURE

6.23.24 On the C-E test box, plug the meter into the " VOLTA 3E,.
HIGH CURRENT, FREQUEN0Y, RESISTANOE" jacks in the
" FUNCTION SIGNAL OUTPUT" section.

/
--Date Technician

6.23.25 Using the potentiometers under " RESISTANCE" in the
" STEPPED FU40TIONS" section, adjust the initial
resistance in the C-E test box so that the resistance
value is 420 ohms as read on the DYM shen the STEPPED
FUN 0 TION toggle switch is in the RESET position. Note
the value.

/ Volts /
Value Units Date Technicial

6.23.25 Adjust the final resistance in the C-E test box so that
the value is 432 ohms as read on the DW4 when the START
switch is actuated. Note the value.

.

/ Vol ts /
Value Units -~Date Technicial

6.23.27 Disconnect the meter and return the STEPPED FUN 0TIONS
STEP toggle switch to the RESET position.

/

Date ~ Technician

6.23.23 At the Foxboro Spec. 200 cabinet L-125, remove the leads
that 90 to the temperature transmitter from terminals 12
and 13 on ter.ninal strip T3-1.

/

Date Technician

NOTE: These are the leads on the other side of the
terminal strip that dare removad for d e LOSRi
test. A check should be made to ascertain
whather the correct ta) leads to the temperature
transmitter are being used. If leads other than
those specified are used, note the appropriate
numbers here.

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

6.23.29 Connect the resistance test leads 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 LED's in
column 3 and three optical pickups over the three LED's
in column 4 (Hi Local Poder and Low DN3R respectively)
on the Bista51e Control Panel.

I
Date Technician

5.2 3.31 Verify that the switches next to the six step lamp jacks
are ON.

I
Date Technician

6.23.32 Ensure that the STOP TIMER MODE switch is in the
increasing or lod to high mode.

/
Date Technician

~

NOTE: The following section of the test m.?asures the
response time from an externally produced signal
in the Spec. 200 cabinets through the tripping of
the bistable relays by ~a signal produced in the
CPC calculators.

CAUTION TdIS TEST, IF NOT PROPERLY CON 30CTED, MAY
CAUSE A TRIP 0F THE RPS REACTOR TRIP=======

SWITCH 3 EAR. FOR THIS TEST, WITH THE CEA M-G
SETS NOT RUNNING, THE ONLY PORTION OF THE PPS,

THAT NEED BE ENERGIZES IS THAT PART BEING
TESTED.

1

_

- -- -. ----c.-- ~ - - - - - -
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6.23.33 Reset the CPC calculator trip by pushing the white
(SPARE) pushbutton on the Operator's Module and entering
an R (for Restart) when prompted by the TTY.

/
~Date Technician

6.23.34 At the CPC/CEAC TTY, enter the connsnd LI TC2,568, IN,
BOTH CR to make the parameter TC2 (Loop 2 Cold Leg
Temperature) a live input.

I
Date Technician

6.23.35 At the CPC/CEAC TTY, enter the connand N0P TC) to revert
the live input to a constant input.

/
Date Technician

,

6.23.35 At the CPC/CEAC TTY, enter the coanand ST CR . Only
TC2 should be a live input.

/
Date Technician

6.23.37 Reset the C-E RTT test box timer to zero.

/
Date Technician

5.23.38 At the CPC/CEAC TTY, enter the connand "G0" to start the
program. Verify that the point ID displayed is 043 and
the value is +33.000.

/
~~Date Technician

6.23.39 Reset all DN3R/LPD trip conditions on the Bistable
Control Panel of the PPS.

/
Date Technician

. . . _ - _ - _ . . . . . ___ . _. . .

. _ , _ . _ , , . , . . - , . . , . . .
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5.23.40 Toggle the " STEP" switch to " START." When the timer
stops incrementing, note the value and enter in the
" DATA COLLECTION TABLE."

/
~~Date Technician

6.23.41 Return the STEPPED FUNCTIONS STEP toggle switch to the
RESET position.

/-

. - Date Technician

N3TE: Leave the test setup unchanged except as follows:

5.23.42 Reconnect all the leads in the Spec. 200 cabinets that
were removed for the above test.

/

Date Technician
.

6.23.43 On the C-E test box, verify that the " FUNCTION SELECT" .

switch is set to RESISTANCE.

/
7 ate IIE?inician

-

6.23.44 On the C-E test box, plug the meter into the "Y0LTAGE,
HIGH CURRENT, FREQUENCY, RESISTANCE" jacks in the
" FUNCTION. SIGNAL OUTPUT" section.

/

Date Technician

6.23.45 Using the potentiometers under " RESISTANCE" in the
" STEPPED FUNCTIONS" section, adjust the initial
resistance in the C-E test box so that the resistance
value is 440 ohms as read on the DVM when the STEP
switch is in the RESET position. Note the value.

/ Volts /
, __

Yaiue Units Date Technicial
_.

- . . . . . . - . . . . . . , . . , . . . . - . . . . . .-
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6.23.45 Adjust the final resistance in the C-E test b:x so that

the value is 452 ohms as read on the DYM when the START
switch is actuated. Note the value.

/ Yol ts /
Value Units Date - Technicial

6.23.47 Disconnect the meter and return the STEPPED FUNCTIONS
STEP toggle switch to the RESET position.

I

~~Date Technician

6.23.43 At the Foxboro Spec. 200 cabinet L-125, remove the leads
that go to the temperature transmitter from terminals 7
and 8 on terminal strip TB-1.

/
Date Technician

NOTE: These are the leads on the other side of the
tenninal strip that were re.noved for the LCSR
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.

5.23.49 Connect the resistance test leads from the C-E RTT test
box to ene leads removed ta the step above.

/

~ Date Technician

5.23.50 Place three optical pickups over the three LED's in
co?umn 3 and three optical pickups over the three LED's
in column 4 (Hi '.ocal Power and Low DN3R respectively)
on tne Bistable Ocntrol Panel.

: /
Date Technician

,- , _ . . . _ _ ~_ _ . _ . . . _ . .
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6.2 3.51 Verify that the switches next to the six step lamp Jacks.
are ON.

I

Date Technician

6.23.52 Ensure that the STOP TIMER MODE 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 externally 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=======

SWITCHGEAR. FOR THIS TEST, WITH THE CEA M-G
SETS NOT RUNNING, THE ONLY PORTION OF THE PPS
THAT NEED BE ENERGIZED IS THAT PART BEING
TESTED.

5.23.53 Reset the CPC calculator trip 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.

6.23.54 At the CPC/CEAC TTY, enter the connand LI TH1,618, IN,
BOTH CR to make the paramater TH1 (Loop 1 Hot Leg
Temperature) a live input.

I
Date Technician

,

* + - + - *%-- % .-,,7-.,.#,w.. . . ,. ,, ,
,, . , ,
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6.0 PROCEDURE
.

6.23.55 At the CPC/CEAC TTY, enter the command NOP TC2 to revert
the live input to a constant input.

/
~~Date Technician

6.23.55 At the CPC/CEAC TTY, enter the connand ST CR . Only
TH1 shoJ1d be a live input.

/
~~6 ate Technician

5.23.57 Reset the C-E RTT test box timer.

/
Date Technician

6.23.58 At the CPC/CEAC TTY, type in the command GO to start the
program. Verify that the point I.D. displayed is 043
and the value is +33.000.

/
Date Technician

6.23.59 Reset all DN3R/LPD trip conditions on the Bistable
Control Panel of the -PPS.

/

~~Date Technician

6.23.50 Toggle the " STEP" switch to " START." When the timer
stops incrementing, note the value and enter in the
" DATA COLLECTION TABLE."

/
Date Technician

6.23.61 Return the STEPPED FUNCTIONS STEP toggle switch to the
RESET position.

/

Date Technician

NOTE: Leave the test setup unchanged except as follows:

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

, _
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S.0 PROCED'JRE ~

6.23.62 Reconnect all the leads in the Spec. 200 cabinets that
were removed for the above test.

I

Date Technician

6.23.63 On the C-E test box, verify that the " FUN 0 TION SELECT"
svitch is set to RESISTANCE.

/
Date Technician

6.23.64 On the C-E test box, plug the meter into the " VOLTAGE,
HIGH CURRENT, FREQUEN0Y, RESISTANCE" jacks in the
" FUN 0 TION SIGNAL OUTPUT" section.

I

Date Technician

6.23.65 Using the potentiometers under " RESISTANCE" in the
" STEPPED FUNCTIONS" section, adjust the initial
resistance in the C-E test box so that the resistance
value is 440 ohms as read on the DYM when the STEP
switch is in the RESET position. Note the value.

/ Volts /
~

Value Units - Uate Technicial

6.23.65 Adjust the final resistance in the C-E test box so that
the value is 452 ohms as read on the DW4 when the START
s4 itch is actuated. Note the value.

/ Vol ts /

Value Units Date Tichnicial

6.23.67 Disconnect the meter and return the STEPPED FUNCTIONS
STEP toggle switch to the RESET position.'

/
' Date Technician

6.23.68 At the Foxboro Spec. 200 cabinet L-125, remove the leads
that go to the temperature transmitter fron terninals 2*

and 3 on terminal strip TB-1.

/

[ Date Technician

|

>

$

!
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6.23.63

NOTE: 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 coing used. If leads other than
those specified are used, note the appropriate
numbers here.

6.23.69 Connect the resistance test leads 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 pickups over the three LED's
in column 4 (Hi Local Poder and Low DN3R respectively)
on the Bistable Control Panel.

/

Date Technician

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 low to high move.

/
Date Technician

NOTE: The following section of the test measures the
response time from the externally produced signal
in the Spec. 200 cabinets through the tripring of
the Sistable relays by a signal produced in the
CPC calculators.

.

v+== , =m v -o_, n m new n,m 4,4,y,_ w , ,,_ ,_
_
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6.23.72

CAUTION THIS TEST, IF NOT PR0?ERLY CONOUCTED, MAY
CAUSE A TRIP 0F THE RPS REACTOR TRIP=======

SWITCHGEAR. FOR THIS TEST, WITH THE CEA M-G
SETS NOT RUNNING. THE ONLY PORTION OF THE PPS
THAT NEED BE ENERGIZED IS THAT PART BEING
TESTED.

5.23.73 Reset the CPC calculator trip by pushing the white
(SPARE) pushbutton on the Operator's Madule and entering
an R (for Restart) when prompted by the TTY.

> ~/
~~D~a te Technician'

6.23.74 At the CPC/CEAC TTY, enter the connand LI TH2,518, IN,
BOTH CR to make the parameter TH2 (Loop 2 Hot Leg

_

Temperature) a live input.

/
Date Technician

_

6.23.75 At the CPC/CEAC TTY, enter the command NOP TH1 to revert
the live input to a constant input.

/
-~Date Technician

6.23.76 At the CPC/CEAC TTY, enter the contand ST CR . Only
TH2 should be a live input.

/
i ~~Di'te Techni'cian

5.23.77 Reset the C-E RTT test box timer to zero.

/.

~~Date Technician!

6.23.78 At the CPC/CEAC TTY, enter the connand GO to start the
program. Verify that the point 1.D. displayed is 043

| and the value is +33.00.

I
Date Technician

.

P
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6.0 PROCEDURE

6.23.79 Reset all DN3R/LPD trip conditions on the Bistable
Control Panel of the PPS.

/

Date Technician

6.23.80 Toggle the " STEP" switch to " START." When the timer
stops incrementing, note the value and enter in the
" DATA COLLECTION TABLE."

l '

/
Date Technician

S.23.81 Return the STEPPED FUNCTIONS STEP toggle switch to the
RESET position.

/

__ Date Technician
.

NOTE: Leave the test setup unchanged except as follows:

5.23.82 Reconnect all the leads in the Spec. 200 cabinets that
were removed for the above test.

a,

Date Technician

6.23.83 Pressurizer Pressure - CPC I/O RTT

6.23.33.1 On the C-E RTT box, rotate the function select switch
to the HIGH CURRENT position. Output from the box
will now be at the " VOLTAGE, HIGH CURRENT, FREQUENCY,
RESISTANCE" banana jacks in the FUNCTION SIGNAL
OUTPUTS section.

/
Date Technician

.2 Short circuit the output at the jacks.

/
~-Date Technician

. . - - - . - - - . . _ . . - .. ..
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6.23.93.3 Coqnect the ma meter (DC range) to the HIG4 CURRENT
jacks in the CALIBRATION section and move the
calibration switch to C (calibrate). The meter should
indicate current.

/
Date Technician

.4 Move the momentary contact STEP switch in the STEPPED
FUNCTIONS section to RESET and release. The RESET
light should turn ON.

/

Date Technician

.5 Set the initial high current value to a current of
15 milliamperes. Note the value.

/ Vol ts /
Value Units ~~Date Technicial

.6 Move the momentary contact STEP switch to START and
release. The START light should illuminate and the
timer should start incrementing. Stop the timer.

|

__Date Technician

.7 Set the final high current value to a current of
12 milliamperes. Note the value.

/ Vol ts * / ~
Value Orii'ts Date TeHnTcial

.8 Move the momentary contact STEP toggle svitch to RESET
and release.

.9 Repeat above steps as necessary, then disconnect the
meter and turn the HIGH CURRENT switch to N (normal).

/

~~Date Technician

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

6.23.83.10 At the Foxbaro Spec. 200 cabinet L-125, rem:va the leads
that go to the pressurizer pressure I/E converter
(PY-0101-B2) input terminals 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
LAMPS jacks on the C-E RTT box over the three LE0's in
column 4 (low DN3R) on the bistable control panel.

^/
-_Date Technician

NOTE: The following section of the test measures the
response time from an externally produ:ed 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 CONOUCTED, MAY
CAUSE A TRIP AT THE RPS REACTOR TRIP=======

SWITCHGEAR. FOR THIS TEST, WITH THE CEA M-G
SETS NOT RUNNING, THE ONLY PORTION OF THE PPS
THAT NEED BE ENERGIZED IS THAT PART 3EING
TESTED.

- _ _ , _ _ . _ . _ . _ . . _ . .. . _ . _ . _ . _ . , _ . _ , _ . . _ , . , _ . ..
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6.23.83.13 Arrange the test equipment so that a signal will not be
produced until the three LED's are illuminated. Turn
the stiitches to 0FF at the unused STOP LA?4P5 terminal
jacks L4, L5, and L6.

/
Date technician

.14 Reset the CPC calculator trip by puhing the white
(SPARE) pushbutton on the Operator's fiodule and entering
an R (for Restart) when prompted by the TTY.

/

Date Technician

.15 At the CPC/CEAC TTY, enter the command LI PR,2100, DE,
DNBR CR to make the parameter PR (pressurizer
pressure) a live input.

l

__Date Technician

.15 At the CPC/CEAC TTY, enter the connand NDP TH2 to revert
thz live input to a constant input.

I
Date Technician

.17 At the CPC/CCAC TTY, entar the connand ST CR . Only
the para:neter PR should be a live input.

/
Date TedIinicTan

.18 Reset the C-E RTT box timer to zero.
'

/

Date Technician
t

.19 At the CPC/CEAC TTY, enter the connand G0 to start the
test. Verify that the POINT I.D. displayed is 043 and
the vahie is +33.000.

I
Date TecTsiician

_
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*

6.23.83.20 Reset all low D13R trip conditions on the Bistable
Control Panel at the PPS.

/
Date Technician

.21 Toggle the " STEP" switch to " START." When the timer
stops incrementing, note the value and enter in the
" DATA COLLECTION TABLE."

> /
Date Technician

.22 Mave the momentary contact STEP switch to RESET and
release. The RESET light should turn ON.

/
Date Technician

6.23.84 Ex-Core Power - CPC I/O RTT

.1 Verify that the "CPC TEST" indicator lamp on the
Operator's Module is illuminated.

/
Date Technician

.2 On the C-E RTT box, rotate the function select switch
to the LOW CURRENT position. Output fron the box will
nos be at the " LOW CURRENT" BNC jacks in the FUNCTION
SIGNAL OUTPUTS section.

/
Date Technician

.3 Short circuit the output at jack number 1.

/
Date Technician

.4 Connect the mA meter (DC range) to LOW CURRENT banana
jack number 1 in the CALIBRATION section.

/
-

Date Tecinician

~ - - - n, . ..~ ~_ .-~. . ~ . . . ,
-. . . . = . .
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5.24.84.5 Turn the switch at jack number 1 to "C" (calibrate).
The meter should indicate current.

I

Date Techniciaa

.6 Mave the momentary contact STEP switch in the SiEPPED
FUNCTIONS section to RESET and release. The RESET
light should turn ON.

j. .

Date Technician

.7 Set the initial current value to 0.65 mil 11 amperes by
adjusting the VOLTAGE CURRENT, FREQUEN0Y " INITIAL"
potentiometer until the mA rater reads the desired
value. Note the value.

/ Vol ts /

Value Units ''Date Technicial

.8 Move the mamentary contact STEP switch to START and
release. The START light should illuminate and the
timer should start incrementing. Stop the timer.

/

~-Date Technician

.9 Set the final current value to 0.91 mil 11 amperes by
adjusting the VOLTAGE, CURRENT, FREQUENCY " FINAL"
potentiomater until the mA meter reads the desired
value. Nate the value.

/ Yol ts /

Value Units ~ Date Technicial

.10 Mave the momentary contact STEP toggle s#f tch to RESET
and release.

I

Date Technician

pg . _,._ . _,. . ....._ _ _ , __.-_
_ . _ . . _ . .
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S.23.84.11 R? peat the above steps as necessary for jack number 1,
then return the LOW CURRENT switch for the position to
N (normal).

/
'date fechnician

.12 Remove the short circuit plugs from jack number 1 and
insert in jack number 2.

/
Date fechnician

.13 Repeat all steps from 6.23.4.4 through 6.23.4.11
inclusive for jack number 2.

The initial value is amperes.

The final value is amperes.*

/
Date Technician

i .14 Remave the short circuit plugs from jack number 2 and
insert in jack number 3.

/
Date Technician

.15 Repeat all steps from 6.23.4.4 through 6.23.4.11
inclusive for jack number 3.

The initial value is amperes.

The final value is ___ amperes.

/

Date Technician
i

NOTE: The following section of the test measures the
response time from three externally 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 perfonned innediately after the
RPS High linear Power response time test to
reduce set up time.

a

-- .-... .- . ~ . - _ _ . _ _.. , , ._ . - -
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6.23.84.15

CAUTION THIS TEST, IF NOT PROPERLY CONDUCTED, MAY
CAUSE A TRIP 0F THE RPS REACTOR TRIP=======

SWI TCHGE AR. FOR THIS TEST, WITH THE CEA M-G
SETS NOT RUNNING, THE ONLY P0RTION OF THE PPS
THAT NEED BE ENERGIZE 0 IS THAT PART BEING
TESTS.

.15 Place the optical pickups from the six ST0? LAMPS jacks
on the C-E RTT box over the three LED's in column 3 ande

the three LED's in column 4 (Hi Local Poder and Low DN3R
respectively) on the bistable control panel.

/
Date Technician

.17 Arrange the test equipment so that a signal will not be
produced until all six LED's are illutninated. All
switches at the jacks should be turned to ON.

/

Date Technician
J

.18 Reset the CPC calculator trip by pushing the white
(SPARE) pushbutton on the Operator's Module and entering
on R (for Restart) when prompted by the TTY.

I

Date Technician

.19 At the CPC/CEAC TTY enter the comnand LI Dl,124,IN,
BOTH OR to make the parameter D1 (Upper Excore Neutron
Flux Detector) a live input.

/

Date Technician

.20 At the CPC/CEAC TTY enter the coniand LI D2,124,IN,
BOTH CR to make the parameter D2 (Middle Excore
Neutron Flux Detector) a live input.

/
Date Technician

:

!

- - _. -- . .. . .- . . - . - . . , .
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5.23.84.21 At the CPC/CEAC TTY enter the connand 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 made 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 separate tests by
turning only three STOP LAMPS switches on at one
time.

.22 Enter the command NDP 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
E Channel Setup for Testing.

/
7 ate Technistan

.25 Reset the C-E RTT box timer to zero.

/
Date Technician

- ~ .-. . .
. . . - . . . , , ..
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6.23.84.26 At the CPC/CEAC TTY, enter the command GO 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 PPS.

a /
Date Technician

.23 Toggle the " STEP" switch to " START." When the timer
stops increr.enting, note the value and enter in the
" DATA COLLECTION TABLE."

/
Date Technician

.29 Mave the momentary contact STEP switch to RESET and
rel ease. The RESET light should turn ON.

|
__ Date Technician

.30 Place the "AC POWER" switch in the safety channel drawer
in the 0FF position.

.

/
_ _ _Date Technician

i .31 Verify that the " POWER ON" lamp DS-1 is cxtinguished.

/

Date Technician
,

.32 Disconnect the test cable from jack J-10 and reconnect
the system cable.

1 *

| I
Datt Technician

I

t

|

|
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i

i 6.23.34.33 Disconnect the test cable from jack J-S and reconnect
the system cable.

I

Date Tiiiihnician

.34 Disconnect the test cable from jack J-9 and reconnect
the system cable.

|

__Date Technician
..
'r

.35 Disconnect the high voltage cable from jack J-4 and
re:onnect to jack J-3.

I

Date Technician
4

.36 Disconnect the ground wires from the chassis at the J-8,
J-9 and J-10 plugs.

/
Date Technfcian

.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 drader
to the 04 position.

I

Date Technician

6.23.85 Reactor Coolant Pump Speed - CPC I/O RTT

+ .1 On the C-E RTT box, rotate the function select switch
to the FREQUENCY position. Output from the C-E RTT

.

box is now available at the F1 and F2 jacks in the'

CALIBRATION section and at the " VOLTAGE, HIGH CURRENT,'

| FREQUECY, RESISTANCE" banana ja:ks in the FUNCTION
SIGNAL OUTPUTS section.j

d /

Date Technician
*l

d

*|.
>i
G -

isl
d
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6.0 PR0pEDURE

6.23.85.1

NOTE: It is recommended that reference be made to the
Operation and Maintenance Instructions for
Response Time Test Equipment for a description of
the arrangement for frequency outputs. Note that
the output from the banana jack on the FUNCTION
SIGNAL OUTPUTS section is tied directly to the F1
test jack when the FUNCTION SELECT switch is in
the FREQUEN0Y position.

.
.

NOTE: Steps S.23.5.2, S.23.5.3, 6.23.5.4 and 6.23.5.10
need not be performed if the equipment has been
recently calibrated. If skipping the steps sign
below.

Date Calibrated Signature
.

.2 Place a 30K (or open circuit) local impedance across
the " VOLTAGE, HIGH CURRENT, FREQUEN0i, RESISTANCE"

- banana jacks in the FUNCTION SIGNAL 0)TPUTS section.

r

Date Technician

.3 Connect an oscilloscope across the F2 test jacks and
measure the pulse width. The pulse width shall be
between 200 seconds and 550 seconds, but the width is
not significant to the test.

I
~~U~ ate Technician

.4 Check the pulse amplitude. It must be between 9 and
10 volts with the 30K local impadance connected. If
it is not, refer to the technical manual for the C-E
RTT box and correct.

/
~~0 ate Technician

.5 Move the mom?ntary contact STEP switch in the STEPPED
FUNCTIONS c?ction to RESET and release, ihe RESET
light should turn ON.

/
- Date Technict an

. .--
,. ,- . . - . - . . _-;.,.,.__ . _ _ _
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6.23.85.5 Using the FREQUENCY meter on the front panel, adjust
the initial frequency by using the INITIAL
potentiometer in the VOLTAGC, CURRENT, FREQUENCY
section to a value of 859 Hz. Note the value.

/ Volts /
Value Units Date Technicial

.7 Move the STEP ssitch to START position and release.
The START light should illuminate and the timer should
start incrementing. Stop the timer.t

,

/
Date Technician

.8 Using the FREQUENCY meter on the front panel, adjust
the final frequency by using the FINAL potentiometer
in the V0LTAGE, CURRENT, FREQUENCY section to a value
of 782 Hz. Note the value.

/ Vol ts /
Value Units Date Technicial

.9 Verify that the TIMER MODE STOP sditch is in the
increasing or low to high move.

/
Date Technician

.10 Disconnect the dummy load and the oscilloscope.

/
Date Technician

~

.11 Insert the test cable plug for the " frequency test" in
the " VOLTAGE, MIGH CURRENT, FREQUEN0Y, RESISTANCE"
banana jack in the FUNCTION SIGNAL OUTPUTS sectior. cn
the RTT.

NOTE: The stepped input signal will be connected inside
the Reliance-Custom Controls Auxiliary Protective
Cabinet L-91. The connection will be 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 poder supply to each pulse shaper
unit.

. _ _ . .- _. _ , . _ _____... _... . . _ , ,
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6.23.85.12 In the Auxiliary Protective Cabinet (L-91) on terminal
strip OT x 4, check the voltage between tenninal 37 and
ground usTng any portable voltmeter. The voltage should
be +15 volts DC Record the voltage Vdc.

/
Dete Technician

.13 In the cabinet L-91, remove transmitter cables on
terminals 33 and 39 from terminal strip OT x 4. Connect

; the C-E RTT box cable signal lead to terminil 39 and the
other cable to terminal 33

/

Date Technician

.14 Place three optical pickups from the first three STOP
LAMPS jacks on the C-E RTT box over the three LED's in
column 4 (Low DN3R) on the bistable control panel. Turn
STOP LAttPS switches for L1, L2, and L3 0N and L4, L5,
and L6 0FF. Leave this setup unchanged for the pump
speed tests.

I
Date Technician

CAUTION THIS TEST, IF NOT PROPERLY CONDUCTED, MAY
CAUSE A TRIP 0F THE RPS REA0 TOR TRIP=======

SWITCHGEAR. FOR THIS PRE 0PERATIONAL TEST,
WITH THE CEA M-G SETS NOT RUNNING, THE ONLY
SECTION OF THE PPS THAT NEED BE ENERGIZED IS
THAT PART BEJNG TESTED.

-

.15 Reset the CPC calculator trip by pushing the white
(SPARE) pushbutton on the Operator's ;bdule and entering
an R (for Restart) when prompted by the TTY.i

/

Date Technician

!
'

--
- . . . . .

,
,
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6.23.85.16 At the CPC/CEAC TTf, enter the commands N3P Dl, N0P D2
and N3P D3 to return these parameters to constant input.

/

Date Technician

.17 At the CPC/CEAC TTY, enter the comnand LI Wl, 2699,IN,
DN3R CR to make the parameter Wl, Reactor Coolant
Pump 1 Speed (in counts per second) a live input. See
Response Time Test Software User's Manual for
explanation.

/
Date Technician

.13 At the CPC/CEAC TTY enter the coanand ST CR . The only
input that should be live is parameter W1.

/

-Date Technician

.19 Reset the FREQUENCY meter to zero.
,

/
Date Technician

.20 Reset the C-E RTT box timer to zero. At the CPC/CEAC
TTY, ent2r the connand G9 to start the test. Verify
that the point I.D. displayed is 043 and the value is
+33.000.

/
Date Technician

.21 Reset all Low DN3R trip conditions on tue Bistable
Control Panel of the PPS.

/
Date Technician

.22 Move the STEP toggle switch on the C-E RTT box to START,
then release.

/
7afe Technician

r .: ~ - , .. , - s. : _.,..---.--.----; . . , - - - . . . - - :; - ~
..
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6.23.95.23 When the timer stops incrementing, note the value and
enter in the " DATA COLLECTION TA3LE."

/
Date Technician

.24 Disconnect the test leads in cabinet L-91 and reconnect
the normal system leads.

|.

Date Technician

.25 M3ve the momentary contact STEPPED FUNCTIONS STEP switch
to RESET and release. The RESET light should be turned
ON.

/

Date Techideian

.26 In the Auxiliary Protective Cabinet (L-91) on tenninal
strip OT x 4,'chedk the voltage betdean terminal 41 and
ground using any portable voltmeter. The voltage should
ba +15 volts DC. Record the voltage. Ydc.

/

-Date Technician

.27 In the cabinet L-91, remove the transmitter cables (but
leave the pulse shaper cables) from terminal strip
OT x 4. Connect the C-E RTT box cable signal lead to
teriiiinal 43 and the other cable to terminal 42.

/
__Date felinician

.23 Reset the CPC calculator trip by pushing the white
(SPARE) pushbutton on the Operator's Module and entering
an R (fc.- Restart) when prompted by the TTY.

t

/

Date Technician

.29 At the CPC/CEAC TTY enter the command NDP W1 to return
that parameter to constant input.

Date" Technician

.

t

I

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

6.23.85.30 At the CPC/CEAC TTY enter the command LI W2,25?3, IN
DN3R 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.

/
7 ate fechnician

.32 Reset the FREQUENCY meter and the timer on the C-E RTT
box to zero.

/

Date Technician

.33 At the CPC/CEAC TTY, enter the connand GO to start the
prograi. Verify that the point -I.D. is 043 and the
value is +33.000.

/
Date Technician

.34 Reset all Low DN3R trip conditions on the RPS.

l
___Date Technician

.35 Toggle the " STEP" switch to " START." When the timer
stops incrementing, note the value aqd enter in the
" DATA COLLECTION TABLE."

'
/

Date Technfcian
1

.35 Disconnect the test leads in cabinet L-91 and reconnect
the normal system leads.

/

~'Date Technician

|

>

r a.-- - . _ , - . - , , , , - . . , , . , - -
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6.0 PROCEDURE

5.23.85.37 In the Auxiliary Protective Cabinet (L-91) on terminal
strip OT x 4, check the voltage between terr.inal 45 and
ground using any portable voltmeter. The voltage should
be +15 volts dc. Record the voltage. Yde

/
Date Technician

.38 In the cabinet L-91, remove the transmitter cables (but
leave the pulse shaper cables) from terminal strip
OT x 4. Connect the C-E RTT box cable signal lead to
terminal 47 and the other cable to terminal 45.

,

/ 4
Date Technician-

.33 Reset the CPC calculator trip by pushing the white-
(SPARE) pushbutton on the Operator's Module and entering
an R (for Restart) when prompted by the TTY.

/
Date Technician

.

.40 At the CPC/CEAC TTY enter the command NDP W2 to return
that parameter to constant input.

I
Date Technician

.41 At the CPC/CEAC TTY enter the command LI W3,2699, IN,
DN3R CR to make the parameter live.

/
7 aT e Technician

.42 At the CPC/CEAC TTY, enter the COMMAND ST CR . The
only input that should be live is parameter W3.

/
Date Technician

.43 Reset the FREQUENCY meter and the timer on the C-E RTT
box to zero.

I
Date Technician

,

,,sm,n., s u n - e
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6.23.35.44 At the CPC/CEAC TTY, enter the command G0 to start the
program. 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

;

.45 Toggle the " STEP" switch to " START." When the timer
stops incremanting, note the value and enter in the
" DATA COLLECTION TABLE."

/
Date Technician

.47 Disconnect the test leads in cabinet L-91 and reconnect
tha nor.n11 systen leads.

/
Date Technician

.43 Move the momentary contact STEPPED FUNCTIONS STEP switch
to RESET and release. The RESET light should be turned
ON.

/
~~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
leave the pulse shaper cables) fron terminal strip
OT x 4. Connect the C-E RTT box cable signal lead to
teriinal 51 and the other cable to terminal 50.

/*

Date fechnician

.

- - , , - - y__, _, - . _ . -
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6.23.85.51 Reset the CPC calculator trip by pushing the white
(SPARE) pushbutton on the Operator's Module and entering
an R (for Restart) when prompted by the TTY.

I
Date Technician

.52 At the CPC/CEAC TTY enter the connand NDP W3 to return
that para.neter to constant input.

/
'

-Date Technician

.53 At the CPC/CEAC TTY enter the connand LI W4,2699,IN
DN3R CR to make the parameter live.

I
Date Technician

.54 At the CPC/CEAC TTY, enter the connand ST CR . The
only input that should be live is parameter W4.

/
-Date Technician

.55 Reset the FREQUENCY meter and the timer on the C-E RTT
box to zero.

I
Date Technician

.55 At the CPC/CEAC TTY, omter the command G0 to start the
progran. Verify that the point I.D.' is OG and tie
value is +33.000.

/

-Date Technician

.57 Reset all Low DN3R trip conditions on the RPS.

/
__Date Technician

|

.- . - . _. . -.
\

__
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6.23.85.53 Toggle the step switch to "SiART." E1en the timer stops
incrementing, note the value and enter in the " DATA
COLLECTION TABLE."

~~~

Date Technician

.59 Disconnect the test leads in cabinet L-91 and reconnect
the normal system leads.

I
Date Technician

.50 Do not break down test equipment if the next section is
to follos i:nnediately.

/

Date Technician

5.23.85 Target CEA Positions - CPC I/O RTT

NOTE: In this part of the test, the 0-E Response Time Test
Equipment will produce a voltage step which will
sinulate a change in a CEA position. This change
will be detected directly by the core protection
calculator which will in turn produce a trip signal.
For convenience and to perform the test
expeditiously, it is recomanded that two or more
persons be assigned stations for the test.

.1 Move the momentary contact STEPPED FUNCTIONS STEP switch
to RESET and release. The RESET light should be turned
ON.

I

Date Technician

.2 On the C-E RTT box, rotate the FUN 0 TION SELECT switth to
the VOLTA 3E position. Output will now be at the
" VOLTAGE, HIGH CURRENT, FREQUENCY, RESISTANCE" banana
jacks in the FUNCTION SIGML QUTPUTS section. The black
terminal is reference.

/

" Date Technician

- _ _- __ , , ._
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G.23.85.3 Connect the C-E RTT box digital voltmeter (DW4) across
the output jacks.

/
Date Technician

4 Set the initial voltage value to a voltage of 10.0 volts.

by adjusting the " VOLTAGE, CURRENT, FREQUENCY" INITI AL
potentiometer until the desired voltage is obtained.
This value is equivalent to 150 inches withdradn. Note
the value.

/ Vol ts /

Value Units Date Technicial

5 Place the START ssitch in the TIMER MODE section in the.

low to high position.

I

Date Technician

6 Move the momentary contact STEP switch to START and.

release. The START light should illuminate and the
timer should start incrementing. Stop the timer.

/

Date Technician

7 Set the final voltage value to a voltage of 8.333 volts.

by adjusting " VOLTAGE, CURRENT, FREQUENCY" FINAL
potentiometer until the desired voltage is obtained.
This value is equivalent to 100.0 inches withdrawn.
Note the value.

/ Vol ts /
Vilue Units Date Technicial

8 Repeat the above steps as necessary to obtain the.

voltages desired, then disconnect the meter and remove
3

the leads.

I
Date Technic fan

.

Weamys +4m g q
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6.23.86.9 '4ove the momentary contact STEP toggle switch to reset
and release, and place STOP switch in the TDiER H3DE
section in the low to high position.

/
Date Technician

NOTE: The simulated input signal will be cor.aected to a
terminal strip in the Auxiliary Protective
Cabinet (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 issumed that the
most expeditious way to perform the test is to
leave the C-E RTT box 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 determine a
more expeditious method.

.10 Attach one end of the test probes to the " VOLTAGE,
CURRENT, FREQUENCY, RESISTANCE" banana jacks in the
FUNCTION SIG4AL OUTPUTS section of the C-E RTT box.

/
-Date Technician

.11 Use six optical pickups. Place the optical pickups ends
over the LED's in Channel A column 3 (Hi Local Power)
and colunm 4 (Low DN3R). Insert other ends in the six
STOP LA'4PS banana jacks and turn ON all stop lamp
switches.

/

Date Technician

.12 Reset the CPC calculator by pushing the white (SPARE)
pashbutton on the Operator's Module and entering an
R (for Restart) when prompted by the TTY.

/

7 ate Technician

- . . _ _ _ . . _ . . . , _ . _ . , , _ . _. ..s, .. -,
__
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6.0 PROCEDURE.

6.23.86.13 Connect a TTY to the channel B CPC calculator and enter
the connand ST CR . If there are any live inputs, made
them constant by entering the command N3? x CR .

I
Date Technician

14 Inside Channel B of cabinet L-91, the Auxiliary.

Protection cabinet, connect the signal lead to
terminal 3 and the reference lead to terminal 4 on

| terminal strip OTAl.

I
Date Technician

15 At the CPC/CEAC TTY type in the connand LI SG01.120,DE,.

BOTH CR to make parameter SG01, CEA subgroup 1
position a live input.

I
Date Technician

16 At the CPC/CLAC TTY, enter the command G0 to start the.

program. Verify that the point I.D. is 013 and the
value is +33.000.

I
Date Technician

17 Reset the C-E RTT box digital timer to zero..

I
Cate Technician

13 Reset the low DN3R and Hi LPD trips on the Bistable.

Control Panel of the PPS.

/
Date Technician

19 Toggle the " STEP" switch to " START." When the timer.

stops increnenting, note the value and enter in the
" DATA COLLECTION TABLE."

/
___Date Technician

__

,

w.. --w - -~,e. -= ,
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6.23.85.20 Repeat steps 5.23.5.12 through 6.23.5.19 for the
following parameters"

i

CHANNEL B

OTB1
Parameter

NJmber CEA Signal Re ference
XX Number X Y

SG01 3 3 4 Performed

SG02 6 7 8 /
_

Date Technician

SG03 10 11 12 /

Date Technician

SG04 16 15 16 /

Date Technician

SG05 17 19 20 /
Da te fechnician

SG05 22 23 24 /

~6ite Te:hnician

SG07 25 27 28 /

-Date Te:hnician

SG08 32 31 32 /

Date fe:hniciaq

SG09 33 35 36 /
| -Date Technician
'

SG10 39 39 40 /

Date Technician

SG11 40 43 44 /

Ds te Technician

SG12 46 47 48 /

| _Date Technician

| SG13 52 51 52 /
_

Date Technician

|

. . .



SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2
1 UNITS 2&3 REVISION O PAGE 176
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6.23.86.20

CHANNEL B (Continued)

OTB1
Parameter

NJmber CEA Signal Reference
XX Namber X Y

SG14 53 55 55 /
- '

Date Technician

SG15 58 59 60 /

| Date Technician

SG16 63 63 54 /
~Date Technician

SG17 64 67 68 /
Date Tecnnician

SG13 73 71 72 /
-

Date fechni:ian
.

SGl9 74 75 76 /

Date Techni:ian

SG20 75 79 30 /

Date Technician
t

OTA2
Parameter

Number CEA Signal Re ference
XX Nunber X Y

SG21 34 3 4 /

Date Technician

SG22 85 7 8 /
~6fte Technician

SG23 90 11 12 /

Tite Technician
i

'
1

s

5

i 2
'

, t,

9
9 e

~ ' '
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6.23.86.21 RTT Part 2 - Processor Timing Test

.1 Set the Calculator Select rotary switch on the
OPERATOR'S MODULE to load the CPC (CEAC)
calculator. The calculator not selected is memory
protected.

/
~~Date Technician

.2 Set up the AED 2500 Floppy Disk Drive as follows:

2.1 Turn ON 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.

/
7ife Technician

2.3 Place the floppy disk containing the Part 2 RTT
sof tware into the AED 2500 Floppy Disk Drive.

/
Date Technician

2.4 Set the INIT and WP switches UP.

/
Date TeEnTeian

2.5 Lif t the IPL switch.
'

/

Date Technician

: 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 Technician

i

:\

'
-

- - - , -- .,- . .
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6.23.85.21.4 Hit " FUNCTION" button, then hit " LOCATION" button
on the Hexadecimal Display Panel.

/
Date Technician

.5 Set up the following memory locations via the
Interdata Hexadecimal Display Panel:

Location Contentt
.

,

30 0000
32 0000
34 0000
36 0050
50 D500
52 00CF
54 4300
56 0030
78 0294

/

~~Date Technician

.6 Read through these same locations to verify the
correct contents.

/

Date Technician

.7 Start the processor at location 30.
e

/
-

Date TechnicTan

.8 Start the TTY paper tape reader by settir.g the
'

READER / PUNCH switch to the " MANUAL START" position.

/*
Date Tech 6Tcj an

.9 Respond to the TEST TRACK prompt with 55.

/
Date Tech.nician

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

6.23.86.21.10 Verify that the MEMORY PROTECT key switch is 0FF.

/
7 Ke Technician

.11 Remove the disk fram the AED 2500 disk drive.

/
Date TscEnician

.12 After approximately 10 minutes a TEST REPORT will
be output to the TTY. Ramave the TEST REPORT from
the TTY.

/
Date Technician

l

! .13 Verify that the actual times are within +5% of the
! expected time shodn in Figures H-1 and HT2 in the

column labeled MAX EX. of Appendix H.
i
'

|

Date Technician )|

.14 Attsch the TEST REPORT printout to this procedure
as a record of the test.

|
|
'

/

Date Technician
!

|

|
VJS:19435/j s/mr

'

Continued from 1942b
Continued to 19445

l

t

!

'

.

J

(

-- -
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6.0 PROCEDURE

6.23.95.22 CEA Positions - CEAC to CPC RTT

NOTE: The setup for this test is similar to that for
the previous test except that two CPC/CEAC TTY's
are required. Operation commonds must be
entered in both the CPC and CEAC TTY's. It
would be desirtble to have three persons
available for toe perfonnance of this test.

.22.1 Move the momentary contact STEPPED FUNCTIONS STEP
switch to RESET and release. The RESET light
should be turned ON.

NOTE: It is assumed that the calibration of the
voltage signal that was performed on the
C-E RTT box for the previous test will
be satisfactory for this test. If not,
repeat steps 6.23.6.2 through 6.23.6.11.

.22.2 On the Bay B Operator's Module, select the CPC
calculator.

.22.3 To set up the TTY's, connect one TTY to the channel
B, CPC calculator and enter the connand ST CR .
If there are any live inputs, make them constant by
entering the command NOP X CR .

.22.4 On the Bay B Operator's M3dule, select the CEAC
calculator. The CPC memory in channel is now
protected.

.22.5 Connect another TTY to the channel B CEAC
calculator and enter th~e connand ST CR . If there
are any live inputs make them constant by entering
the comnand NDP X CR . CEAC 1 in Bay B will be
used for channel B tests.

.22.6 To set up the C-E RTT box, inside channel B of
cabinet L-91, the Auxiliary Protection Cabinet,
connect the signal lead to terminal No.15 (and
su5sequently as indicated on the folloding tables)
and the reference lead to terminal No.15 (and
subsequently as indicated on the following tables).

1

i

, -_ .. . . _ _ . ~ _ _ . .
._
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6.23.85.22.7 Connect the other end of the probe leais to the C-E
RTT box " VOLTAGE, HIGH CURRENT, FREQUENCY,
RESISTANCE" banana jacks in the FUNCTION SIGNAL
OUTPUTS section.

NOTE: The output from the terminals is connected
to the core protection calculators in
channel 3, and to an isolation amplifier for
transmission to CEA calculator No.1 in
Bay B. This test utilizes the signal that
is directed to the CEAC.

.22.8 Use six optical pickups. Place the optical pickup-

ends over the LED's in Channel B, column three (Hi
Local Power) and column four (Law DN3R). Insert
other ends in the six STOP LAMPS banana jacks and
turn 01 all stop lamps switches.

i .22.9 To initialize the signals, at the CEAC TTY, type in
the comnind LI CEAXX,120,0E CR to make the
parameter CEAXX a live input. At the CEAC TTY,
enter the coamand G0 to start the' program then
refer to the following tables for the values that
should be su5stituted for XX.

.22.10 On the Bay B, Operator's Module, select the CPC
calculator.

.22.11 At the CPC TTY, type in the command LI PF1 BOTH
CR to make the parameter Penalty Factor i from
CEAC No.1 a live input. PF1 will be used when
checking channel 3 at the CPC TTY, type in the
connand "G0".

.22.1 ? Reset the CEAC calculator trip by pushing the white
(SPARE) pushbutton on the Operator's Module and
entering an R (for Restart) when prompted by the
TTY.

.22.13 Reset the CPC calculator trip by pushing the whete
(SPARE) push 5utton on the Operators M)dule and
entering an R (for Restart) when prompted by the
TTY.

,

.
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6.23.85.22.14 Mith the appropriate selector switch selecting the
CEAC, type GO on the CEAC TTY. Verify tha#t the
point I.D. displayed on the Operator's Madule is
043 and the value is +33.000.

.22.15 With the appropriate selector switch selecting the
CPC, type GO on the CPC TTY. Verify that the point
I.D. displayed on the Operator's Madule is 0?3 and
the value is +33.000.

.22.16 Reset the Lod DN3R and Hi LPD trips on the Bistable
Control Panel of the PPS.

- .

.22.17 Reset the C-E RTT box digital timer to zero.

.22.13 Move the STEP toggle switch on the C-E RTT box to
START, then release. '

.22.19 When the timer stops incrementing, note the value.

.22.20 Select the CEAC calculator and using the CEAC TTY,
enter ST CR . Make all existing live inputs
constant by entering the command N0P CEAXX, where
CEAXX is the live parameter.

.22.21 Repest steps 5.23.7.9 and 5.23.7.12 through
6.23.7.20 for all the parameters on the following
list for channel B and C.

|

4

'
__ = _ - *
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CEAC fl
CPC CHANNEL B

PARAMETER

NU13ER SIGNAL SIGNAL PERFORMED
4 XX X Y INITIAL /DATE

CEA 01 OTB2- 15 15 /

i CEA 02 OTAl- 3 4 /

CEA 03 0T31 - 3 4 /

CEA 04 OTAl- 7 8 /

CEA 03 OTB2 - 19 20 /

CEA 05 OTB1- 7 8 /

CEA 07 OTB2- 23 24 /

. CEA;.08 OTAl- 11 12 /

CEA 09 OTB2- 27 23 /

CEA 10 OTB1- 11 12 /
___

CEA 11 OT32- 31 32 /

CEA 12 OTAl- 15 16 /

CEA 13 OTAl- 19 20 /

CEA 14 OTB2- 35 35 /

CEA 15 OTB2- 39 40 /

CEA 16 OTB1- 15 16 /

'
CEA 17 OT31 - 19 20 /

CEA 18 OTB2- 43 44 /

CEA 19 OTB2- 47 43 /

CEA 20 OTAl- 23 24 /

CEA 21 OTB2- 51 52 /

CEA 22 OTB1 - 23 24 /

1
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1

.

3

,

CEAC fl
CPC CHANNEL B

PARAMETER
NU'i3ER SIGNAL SIGNAL PERFORMED

XX X Y INITIAL /DATE

CEA 23 OTB2- 55 55 /

CEA 24 OTAl- 27 28 /

CEA 25 OTB2- 59 60 /
-

CEA 26 OT l- 27 28 /

CEA 27 OTB2- 53 '54 /

CEA 28 OTAl- 31 32 /

CEA 29 OTAl- 35 35 /

CEA 30 OTB2- 67 68 /

CEA 31 OTA2- 71 72 /

CEA 32 OTB1- 31 32 /

CEA 33 OT l- 35 35 /

CEA 34 OTB2- 75 76 /

CEA 35 OT32- 79 80 /
'

e
CEA 35 OTAl- 39 40 /

CEA 37 OTB3- 3 4 /

CEA 38 OTB3- 7 8 /

CEA,39 OT31 - 39 43 /

CEA 40 OTB1 - 43 44 /

CEA 41 OTB3- 11 12 /

CEA 42 OTB3- 15 16 /
,

4

.

t

. . . ..--.. . . . . . . . . . . . . . _ . _ _ _
_
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4

~

CEAC fl
CPC CHANNEL 3 '

PAR / METER

NG43ER SIGNAL SIGNAL PERFORMED
XX X Y INITIAL /DATE

CEA 43 OTAl- 43 4; /

CEA 44 OTAl- 47 48 /

CEA 45 0733- 19 20 /
>

CEA 45 OTB1- 47 48 /

CEA 47 OTB3- 23 24 /

CEA 48 OTAl- 51 52 /

CEA 49 OTAl- 55 55 /

CEA 50 0TB3- 27 23 /
,

CEA 51 OTB3- 31 32 /

CEA 52 OTB1- 51 52 /

CEA 53 OTB1- 55 55 /

CEA 54 O TB3- 35 35 /

CEA 55 OTB3- 39 40 /

CEA 55 OTAl- 59 60 /

CEA 57 OTB3- 43 44 /

CEA 58 OTS1 - 59 60 /

CEA 59 OTB3- 47 43 /

CEA 60 OTAl- 53 54 /

CEA 51 OTB3- 43 44 /

CEA 62 OTB3- 59 60 /

CEA 53 OTB1 - 47 43 / ,

4

"
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i

CEAC #1
CPC CHANNEL B

PARAMETER
N'J13ER SIGNAL SIGNAL PERCORMED

XX X Y INITIAL /DATE
_

CEA 54 OTB1- 63 54 /

CEA 65 OTB3- 63 54 /

CEA 55 OTB3- 43 44 /

CEA 67 OTAl- 59 60 /

CEA 58 OTAl- 47 43 /

CEA 69 OTAl- 63 64 /

CEA 70 GTB3- 43 44 /

CEA 71 OTB3- 59 60 /

CEA 72 OTB3- 47 43 /

CEA 73 OTB1- 71 72 /

CEA 74 OTB1- 75 76 /

CEA 75 OTB1- 79 80 /

CEA 76 OTB3- 79 80 /

CEA 77 OTBS- 53 54 /

CEA 78 OT35- 57 58 /

CEA 79 OTAl- 79 80 /

CEA 80 OTA2- 2 3 /

CEA 81 OTA2- 6 7 /

CEA 82 OTBS- 61 62 /

CEA 83 OTB5- 65 65 /

CEA 84 OTB2- 3 4 /

. . . . _ . .
< .1 - _ , .. - ..;, ., __. ...
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CEAC #1
CPC CHANNEL B

PARAMETER
N743ER SIGNAL SIGNAL PERFORMED

XX X Y INITIAL /DATE

CEA 85 OTB2- 7 7 /

CEA 86 GTB5- 69 70 /

f CEA 87 OTB5- 73 74 /

CEA 88 OTA2- 10 11 /

CEA 89 OT35- 77 78 /

CEA 90 OTB2- 11 12 /

CEA 91 OTB5- 81 32 /

J

.

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

6.24 Hi_gh Pressurizer Pressure to RTSG Response Time
_

'

NOTE: The following 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 be used as the response time
measuring device.

5.24.1 Ensure the temporary LED's are installed across the rotary
relay contacts per steps 6.19.1 through 6.19.3.

/
-

Date Technician-

6.24.2 Remove the PPS input simulator box leads from terminals 39
and 40 on TB-1 of L12S, if not already removed.

.

|--

Date Technician

6.24.3 Connect the " Bistable Test" leads of L151 to terminals 39 and
10 on T3-1 of L125, if not already connected.

/

~~Date Technician

6.24.4 On the bistable control panel being tested, rotate the
bistable selector switch to position number 5.

/
~~Date Technician

5.24.5 Rotate the meter input selector ' switch to the " TRIP SP"
position.

/
Date Technician

6.24.5 Record the value indicated on the bistable control panel
digital indicator.

Volts /
YaTue/ Units Date fechnician

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

_
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.

.

6.0 PROCEDURE

6.24.7 Rotate the meter input selector switch to the " INPUT"
position.

/

~~Date Technician

6.24.8 In the " Bistable Test" section of L151 place the toggle
switch in the "0 PEN" posit!on. The LED should
extinguish.

/
_Date Technician

.

6.24.9 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiomaters in the "Bista51e Test" section of L151
until the digital indicator at the bistable control
panel reads 4.00 Vdc +.1 Vdc.

,

/

~~Dite Technician

6.24.10 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE" position. The LED should energize.

#
Date Te?Enician

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

6.24.12 Record the adjusted voltage.

Vol ts /

Value/tTnTts -Date Technician

6.24.13 Connect the optical end of a C-E test box pickup cable
to the ' Bistable Test" section LED of L151.'

/

Date Technician,

.

4

f

_ _ _ . . .
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6.0 PROCEDURE

6.24.14 Connect th2 other end of this pickup ca5le to the
" LED 1" Jacks in the " Start Lamps" section of the 0-E
test ' ox.c

/
__Date Technician

~

6.24.15 Connect the optical end of four pickup cables to the
temporary LED's installed in steps 5.19.1 through S.19.3.

/
TG Technic 1an

6.24.16 Connect the other end of these four pickup cables to the
"L1", "L2", "L3", and "L4" j acks in the "STOP LMiPS"
section of the C-E test box.

6.24.17 Energize the C-E test box and ensure the follofing
switches are in the correct positions.

.1 "L1", "L2", "L3", "L4" stop lamps toggle switches are -in
the "M" position.

/

Date Technician

.2 " START LA'4PS" toggle switch is in the "1/1" position.

/

___Date Technician

.3 Start " TIMER MODES" switch is in the step up position.

~[fa te ~
/e

Technician

.4 Stop " TIMER MODES" switch is in the step up position.
'

/

Date Techniclan
*

.5 "L5" and "L6" stop lamps toggle switches are in the
"0FF" position.

/

-Date Technician

.
_ .__ __ _ _ _ . _ . . _ _ _ _ -
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6.0 PROCEDURE

5.24.18 Adfust the input sim21ator box potentiometer in channel
' A' corresponding to bistable number 5 antil the
bistable is tripped.

/
Date Technician

6.24.19 Ensure the toggle switch in the " Bistable Test" section
of 2L151 is in the "0 PEN" position.

/
Date TeT6nTcTan

6.24.20 Ensure the C-E test box timer is reset.

/ <

Date Technician-

5.24. 21 After the test equipment has stabilized, place the
"Bista51e Test" section toggle switch on 2L151 in the
" CLOSED" position. The timer should start.

I
Date Technician

6.24.22 Record the response time.

Volts /

VaTue/UnTtT Date Technician

5.24.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 5 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

6.24.24 Reset bistable number 5 in channel 4.

I
Date Technician

6.24.25 Repeat steps 6.24.18 through 6.24.24 substituting
channel 'C' in place of channel 'A'.

Volts /

Value/ Units ~ Date Technician

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

6.0 PROCEDURE i

6.24.25 Repeat steps 5.24.18 through 5;24.24 substituting
channel 'D' in place of channel ' A'.

Vol ts /

Value/ Units Date Technician

6.25 Low Pressurizer Pressure to RTSG Response Time

NOTE: The following section mtasures 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 0-E test box will be used as the
response time measuring device.

6.25.1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps 5.19.1 through 6.19.3.

/

Date Technicfan

6.25.2 Remove the PPS input simulator box leads from terminals
33 and 34 on TB-1 of L125, if not already removed.

/
-~ bate Technician

6.25.3 Connect the " Bistable Test" leads of L151 to terminals
33 and 34 on TB-1 of L125, if not already connected.

/
Date Technic 1an

6.25.4 On the bistable control panel being tested, rotate the
bista51e selector switch to position number 5.

/

- Date Technician

5.25.5 Rotate the meter input selector switch to the " TRIP SP"
position.

/

Date Technician

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

6.25.6 Record the value indicated on the 51staSle control panel
digital indicator.

- Vol ts /
Value7tInits Date Techr.ician

-

6.25.7 Rotate the meter input selector switch to the " INPUT"
position.

/
Date Technician

6.25.B In the " Bistable Test" section of L151 place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

/
Date Technician

6.25.9 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiometers in the " Bistable Test" section of 2L151
until the digital indicator on the bistable control
panel reads appraximately .1 VDC on the tripped side of'

the value recorded in step 6.26.5.

/
Date Technician

6.25.10 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE" position. The LED should energize.

/
Date Technician

S.25.11 Adjust the " LOW COURSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital
indicator on the bistable contrn1 panel reads 4.00 VDC
+.P VDC.

/
~~Date Technician

6.25.12 Record the adjusted voltage.

Volts /
Value/ Units Date Technician

,f? '
'

":,-

~?

-. - , , - - - - . - - -
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6.0 PROCEDURE
'

6.25.13 Connect the optical end of a C-E test box pickup cable
to the " Bistable Test" section LED of L151.

/

Date Technician

6.25.14 Connect the other end of this pickup cable to the
" LED 1" jacks in the " START LNiPS" section of the C-E
test box.

/
___Date Technician

5.25.15 Connect the optical end of four pickup cables to the
temporary LED's instslied in steps S.?1.1 through 5.?).3.

/

~0 ate Technician

6.25.16 Connect the other end of these four pickup cab'les to the
"L1", "L2", "L3", and "L4" jacks in the "STOP LAMPS"
section of the C-E test box.

5.25.17 Energize the C-E test box and ensure the following
switches are in the correct positions.

.1 "L1", "L2", "L3", "L4" STOP LR4PS toggle switches are in
the "0N" position.

/

~Date Technician

.2 " START LNiPS" toggle switch is in the "1/1" position.

/
Dite Technician

.3 Start " TIMER MODES" switch is in the step DOWN position.

/
7 ate Technician

.4 Stop " TIMER MODES" switch is in the step up position.

__

/

Date Technician

1

.. . _ _ __ _ _

. . . _ . . . _ . . _ .. . ._
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6.0 PROCEDURE

6.25.17.5 "L5" and "L5" STOP LAMPS toggle switchos are in the
"0FF" position.

/
Date Technician

6.25.18 Adjust the input simulator box potentiometer in channel
'A' corresponding to bista51e number 6 until the
bistable is tripped.

/
Date Technician

5.25.19 Ensure the toggle switch in the " Bistable Test" section
of 2L151 is in the "CLOSE" position.

/
- Date Tethnician

6.25.20 Ensure the C-E test box timer is reset and channel B
bistable is reset.

/
Date Technician

5.2 5.21 After the test equipment has stabilized, place the
"Bista51e Test" section toggle switch on 2L151 in the
"0 PEN" position. The timer should start.

/

~0 ate Technician

6.25.22 Record the response time.

Vol ts /
Vallia7tTriiti- 7 ate Tec'nnisiin

~

~

6.25.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 5 until the
bistable input is returnad to the valu2 adjusted for in
step 6.1.1.

6.25.24 Reset bistable number 6 in channel A.

/
~Date 7echnician

.
.,
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.

6.0 PROCEDURE

6.25.25 Repast steps 5.25.13 through 6.25.24 substituting
channel 'C' in place of channel ' A'.

__

Vol ts /

Value/ Units ~~Date Technician

6.25.25 Repeat steps 6.25.18 through 5.25.24 substituting
channel 'D' in place of channel 'A'.

/

Value/ Units Date Technician

6.25.27 Disconnect the " Bistable Test" leads and replace the'-

input simulator leads on the terminals they were removed
from in step 6.25.1

/
7 ate TecTnician

6.25.23 Reset all bistables.

/
Date Technician

6.25.29 Record the largest response time value of steps 6.25.22,
5.25.25, 5.25.25 in the Data Collection Table.

I

~Date Technician

6.26 Low Pressurizer Pressure to ESFAS P.esponse Time
_

NOTE: The follo#ing 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
mechanical or solid state relays trip. The C-E test box
will be used as the response time measuring de-eice.

5.25.1 Remove the input simulator box leads from terminals 33
and 34 on TB-1 of L125, if not already removed.

t

/

Date Technfcian

-

,

1

.- e
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6.0 PROCEDURE

6.25.2 Connect the "Sista51e Test" leads of L151 to terminals
33 and 34 on li>-1 of L125, if not already connected.

/
Date Technician -

6.26.3 In bay 5 of cabinet A (LO34), connect an LED jumper
cable in series with a six VDC poder supply across
terminals 25 and 27 on terminal strip TBSS. This
monitors contacts on the mechanical relay MRI A. (SIAS)

/e
Date TechnicTan4

6.26.4 In bay 5 of cabinet S (LO35), connect an LED jumper
cable in series with a six volt D power supply across
terminals 25 and 27 on terminal strip TBS 5. This
monitors contacts on the mechanical relay MRIB. (SIAS)

/
Date Techn E Rn

6.25.5 Connect the optical end of a stop cable to the LED
installed in step 6.25.3 and connect the double banana
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 5.25.4 and connect the double
banana plug end to the "L2" Jacks of the C-E test box.

/
Date Technisian

6.25.7 Connect the optical end of a start cable to the LED 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

.,m
_

,, - - ~ - -
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S.0 PR_00EDURE 1

6.2S.8 On channel 'B' bistable control panel, rotate the
bistable selector switch to position number 6.

I
-Date Technician

'

5.25.9 Rotate the meter input selector switch to the " TRIP SP"
posi tion.

~

/
__ Date Technician

- 6.26.10 Record the value indicated on the bistable control panel
digitsi indicator.

Vol ts /
YaTue/Uriits Date Technician

5.25.11 Rotate the meter input selector switch to the " INPUT"
position.

/
Date Technician

6.25.12 In the " Bistable Test" section of L151 place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

/
._ Date Technician

5.25.13 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentiornaters in the " Bistable Test" section of L151
until the digital indicator at the bistable control
panel reads approximtely .1 VD0 on the trip side of the
value recorded in step 6.26.10.

/
Date Technician

5.26.14 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE0" position. The LED should
energize.

/
7 ate Technician

,

G , --w--,=-. m -"- '** '*'{"^,
9
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.

5.0 PROCEDJRE
'

6.25.15 Aijust the " LOW C0A'tSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital
indicator on the bistable control panel reads
4.00 +.1 VDC.

/

Date Technician

6.26.15 Record the adjusted voltage.

Vol ts /
VaTuellTnits - Date Technician,

,

5.?5.17 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 Technician

.2 "L3", "L4", "L5", "L6" stop lamps toggle switches are in
the "0FF" position.

I

Date Technician

.3 " START LAMPS" toggle switch is in the "l/1" position.

/

Date Technician

.4 Start " Timer M3 des" switch is in the step down position.

I

~Date . Technician

.5 Stop " Timer Modes" switch is in the step up position.

/
Date Technician

-
.- . . . . . - . . .- - - . - . ,
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.

6.0 PROCEDURE,

,

6.25.19 Adjust the input simulator box potentiometer la channel
' A' corresponding to bistable number 6 until the
bistable is tripped.

1
Date Technician

6.26.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the " CLOSED" position.

I
Date Technician

.
*

6.26.20 Ensure the C-E test box timer is reset and the bistable
is reset in channel 'B'.

. ~

'

/
Date Techniciana

6.26. 21 Af ter the test equipment has stabilized, place the
"Bista51e Test" section toggle switch on L151 in the
"0 PEN" position. The timer should start.

l

_ Date Technician

6.26.22 Record the response time.

/
Value/ Units Date Technician

6.25.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 6 until the
bistable input is returned to the value adjusted for in
s tep 6.1.1.

6.25.24 Reset bistable number 5 in channel A.

/

~~Date Technician

6.26.25 Repeat steps 6.26.18 through 6.26.24 substituting
channel 'C' in place of channel ' A'.

1-

--Date TechnicianValue/ Units

j

h,
m' m a e ~e

=
, -
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'

6.9 ,a00EDURE

6.25.26 Repeat steps 5.25.13 through 5.25.21 substituting
channel 'D' in place of channel ' A'.

I

Value/ Units Date TechnicTan

5.25.27 Reset all bistables.

I

Date Technician

6.25.23 Record the largest response time value of steps 5.26.22,
6.25.25, 5.25.25 in the " Data Collection Ta5le"..

/

-Date Technician

6.26.29 In bay 5 of cabinet A (LO34), move the optical pickup
sstup to terminals 43 and 45 on terminal strip 55. Thi s
monitors contacts on the solid state relay SSR1 A. (CCAS)

/
Date Technician

6.25.30 In day 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 Technician

6. 2 6 . 31 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 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 "CLOSE0" position.

/

ite TechnicianD

.

1

l.

- a .--
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6.0 PROCED'JRE<

6.25.33 Ensure the C-E test box timer and the channel 'B'
bistable are both reset.

/
7te Technician

6.25.34 Place the " Bistable Test" section toggle switch on L151
in the "0PE1" position. The tiner should start.

/

__Date Technician

6.25.35 Record the response time.3

Vol ts /

Value/ Units Date Technician

5.25.35 Adjust the input sinlator box potentiometer 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

5.26.37 Reset bistable number 6 in channel 'A'.

/
Date Technician

6.25.33 Repeat steps 6.25.31 through 5.26.37 substituting
channel 'C' in place of channel 'A'.

date Technfcian

5.26.39 Repeat steps 6.26.31 through 6.25.37 substituting
channel 'D' in place of channel 'A'.

/
7 ate Technician

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

6.25.40 Disconnect the " Bistable Test" leais and replace the
input simulator leads on the terminals they were remaved
from in step 6.26.1.

/
Date Technician

6. 26. 41 Reset all bistables.

/
Date Technician

6.26.42 Record the largest response time value of steps 6.26.35,
6.25.33, S.?5.39 in the " Data Collection Table".

/

~~Date Techni?ian

5.27 Low SG-1 Level to RTSG Response Time

NOTE: The follo.ving 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 be used as the
response time maasuring device.

6.27.1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps 6.19.1 through 5.19.3.

/
Date Technician

6.27.2 Remove the PPS input sinalator box leads from terminals
24 and 25 on T3-1 of L125.

/
Date Technician

1 6.27.3 Connect the " Bistable Test" leads of L151 to terminals
24 and 25 on TB-1 of L125.

/

Date Technician

. . _ _ __ ____ _
._ .. _
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6.0 PROCEDURE

6.27.4 On the bistable control panel being tested, rotate the
bistable selector switch to position number 7.

7 ate ~
/

Technician

6.27.5 Rotate the meter input selector switch to the " TRIP SP"
position.

I
Date Technician

"

6.27.5 Record the value indicated on the bistable control panel
digital indicator.

Volts /

Value/ Units Date Technician

6.27.7 Rotate the mcter input selector switch to the " INPUT"
position.

/
Date Technician

5.27.8 In the " Bistable Test" section of L151 place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

/
Date Technician

6.27.9 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiometers in the " Bistable Test" section of L151
until the digital indicator at the bistable control
panel reais 3.50 V30 +.1 VDC.

./
Date Technician

6.27.10 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE" position. The LED should energize.

/
~~Date Technician

.

7

___ _
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6.0 PROCEDURE

6.27.11 Adjust the " LOW C0 ARSE" and " LOW FI4E" potentiometers in
the "Eistable Test" section of L151 until the digital
indicator on the bistable centrol panel reads
approximately .1 VD0 on the tripped side of the value
recorded in step 5.27.6.

/
-Date Technician

6.27.12 Record the adjusted voltage.

Volts /
Value/ Units Date Technician

6.27.13 Connect the optical end of a C-E test box pickup cable
to the " Bistable Test" section LED of L151.

/
Date Technician

6.27.34 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 -lechnEian
6.27.15 Connect the optical end of four pickup cables to the

temporary LED's installed in steps 5.19.1 through 6.19.3.

--Date Technician

6.27.16 Connect the other end of these four pickup cables to the
"L1", "L2", "L3" and "L4" jacks in the "STOP LMPS"
section of the C-E test box.

5.27.17 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 "01" position.

/
Date Technici'an

. . . .. ._..,.._,.,,,.,-,.__._-...-..._,..._.,.._z..,_.-,
.
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6.0 PROCEDURE

6.17.17.2 " START LA'iPS" toggle switch is in the "1/1" position.

|

__Date Technician

.3 Start " TIMER MODES" switch is in the step up position.

-
/

7 3te lect 6ile1an

.4 Stop " TIMER MODES" switch is in the step up position.

|
-

Date Technician

.5 "L5" and "L6" stop lamps toggle switches are in the
"0FF" position. '

/
Date Technician

6.27.18 Adjust the input simulator box potentiometer in channel
'A' corresponding to bistable number 7 until the
bistable is tripped.

.

/
Date Technician

6.27.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "03EN" position.

/
- - -Date Tec'hnician

6.27.20 Ensure the C-E test box timer is reset.

/
Date Technician

6.27.21 Af ter the test equipment has stabilized, place the
"Bista51e Test" section toggle switch on L151 in the
" CLOSED" position. The timer should start.

/

~ Date Technician

....._._......,._,,m_ , ~ . . . . . . _ . ... .~....,..,;_.-

,._ _ ,, ,, _
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6.21.22 Record the response time.

/~

Yalue/lfiiE Date Technician

6.27.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 7 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

S.27.24 Reset bistable number 7 in channel A.

/

~Date Technician

6.27.25 Repeat steps 6.27.18 through 6.27.24 substituting
channel 'C' in place of channel 'A'.

/
ValuerdnitT Date Technician

5.27.25 Repeat steps 5.27.13 through 5.27.24 substituting
channel 'D' in place of channel ' A'.

/
Yalue/ Units Date Technician

~

6.27.27 Disconnect the "Bista51e Test" leads ani replace the
input simulator leads on the terminals they were remaved
from in step 5.27.1

/
__ Date Technician

NOTE: This step may be omitted if section 6.28 is to be
performed next.

6.27.28 Reset all bistables.

/
Date Technician

. . - . . .. .
. . - - -
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6.27.29 Record the largest response time value of steps 6.27.22,
6.?7.25, 6.27.26 in the Data Collection Table.

/

- bate Technician

6.23
.

Low SG-1 Level to ESFAS Respo,nse Time

NOTE: The folloving 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
solid state relays trip. The C-E test box will be used as
the response time maasuring device.

6.23.1 Remove the input simulator box leads from terminals 24
and 25 on TB-1 of L125. If not already connected.

/

~~0 ate Technician

6.28.2 Connect the " Bistable Test" leads of L151 to terminals
24 and 25 on T3-1 of L125, if not already removed.

/

~~Date Technician

6.28.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six VD0 poder supply across
terminals 37 and 39 on terminal strip TB55. This
monitors contacts on the solid state relay SSRI A.
(EFAS-1)

/

__ Sate Technician

6.23.4 In bay 5 of cabinet B (LO35), connect an LED jumper
cable in series with a six volt DC poder supply across
ter.ninals 37 and 39 on terminal strip TB55. This
monitors contacts on the solid state relay SSRIS.
(EFAS-1)

/

Date Technician

'

|

,

' ~ * = * ^ - *- s '~ ~ ~ ~ ~ < ~ ~ -**'1= <=*'~? - . - '- - - - . . , - . . . .
__
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6.0 PROCEDURE

5.23.5 Con'nect the optical end of a stop cable to the LED
installed in step 6.23.3 and connect the double banana
plug end to the "L1" jacks of the C-E test box.

l
__Date Technician

6.23.6 Connect the optical end of a second stop cable to the
LED installed in step 5.23.4 and connect the double
banana plug end to the "L2" jacks of the C-E test box.

/
--Date Technician

6.23.7 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.

I
Date Technician

6.28.8 On the channel 'B' bistable control panel, rotate the
bistable selector switch to position number 7.

/
Date TechnTctan

6.28.9 Rotate the meter input selector switch to the " TRIP SP"
position.

/
Date Technician

5.23.10 Record the value indicated on the bistable control panel
digital indicator.

Volts /
Valde3 nits Date TeWr?cian

6.28.11 Rotate the meter input selector switch to the " INPUT"
I position.

I
Date Technician

. n_ -. . - - .-_ . . .. . - . -
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6.23.12 In the "Bista51e Test" section of L151, place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

/
Date TechnEfan

6.28,13 Adjust the "H1GH C0 ARSE" and the "HIGH FINE"
potentionters in the " Bistable Test" section of L151
until the digital indicator on the bistable control
panel reads 3.53 VDC +.1 VDC.

,

*

/
Date Technician

6.29.14 In the " Bistable Test" section of L151, place the toggle
switch in the " CLOSED" position. The LED should
energize.<

/
_.Date Technician

5.23.15 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiometers in
the "Sista51e Test" section of L151 until the digital
indicator on the bistable control panel reads
approximately .1 VD0 on the tripped sioe of the value
recorded in step 6.28.10.

/
Date Technician

6.23.15 Record the adjusted voltage.

Vol ts /
ValueNni ts Date Technician

6.23.17 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 lechnEian

. , . . - . -.- -
- - :- - -~n,
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6.0 PROCEDURE

6.23.17.2 "L3", "L4", "L5" and "L6" stop lalps toggle switches are
in the "0FF" position.

/
Date Technician -

.3 " START LAMPS" toggle switch is in the "1/1" position.

/
_ Date Technician

.4 Start " TIMER MODES" switch is in the step up position.
.

/
Date Technician

.5 Stop " TIMER M3 DES" switch is in the step up position.

/
__Date Technician

6.28.13 Adjust the input simulator box potentiometer in channel
'A' corresponding to 51sta51e number 7 until the
bistable is tripped.

/
_ Date Technician

6.28.19 Ensure the toggle switch in the " Bistable Test" section
of 2L151 is in the "0PE9" position.

/
_ Date Technician

6.28.20 Ensure the C-E test box timer is reset, and channel 'B'
bistable is reset.

l
__ Date Technictan

5.28.21 Af ter the test equipment has stabilized, place the
" Bistable Test" section toggle switch on L151 in the
"CLOSE" position. The timer should start.

/
Date Technician

. _ , . . . -~ _ . . __ ._
_ __ __
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6.0 PROCEDURE

6.23.22 Record the response time.

/

Value/ Units Date Technician

6.23.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 7 until the
bista5le input is returned to the value adjusted for in
step 6.1.1.

6.23.24 Reset bistable number 7 in channel A.
.

,
.

Date Technician

6.28.25 Repeat steps 6.28.18 through 6.13.24 substitut'ing
channel 'C' in place of channel' 'A'.

Volts /

Yal ue/ Units Date Technician

6.23.26 Repeat steps 5.23.13 through 6.23.24 substituting
channel 'D' in place of channel ' A'.

- Volts /

Val ue/ Units Date Technician

6.23.27 Disconnect the "81sta51e Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.28.1

/
Date Technician

6.28.28 Reset all bistables.

/
Date Technician

6.23.29 Record the largest response time value of steps 6.28.22,
6.23.25, 6.23.26 in the " Data Collection Table".

/
__Date Technician

,

.. .. ,w .-,, --.-e,m= . - - , - - * - * g e -
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6.29 Low SG-2 Level to RTSG Response Time.

NOTE: The following section measures the response time from the
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Tima Test panel L151) to the time when the
rotary relays trip. The C-E test box will be used as the
response tima measuring device.

6.29.1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps S.21.1 through S.21.3.

/
Date Technician

6.29.2 Remove the PPS input simulator box leads from terninals
21 and 22 on TB-1 of L125.

/
-Date Technician

6.29.3 Connect the " Bistable Test" leads of L151 to terminals
21 and 22 on TB-1 of L125.

/
'

.

< Date Technician

6.29.4 On the bistable control panel being tested, rotate the
bistable selector switch to position number 8.

/

Date Technician

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 /
Val ue/ Units ~Date Technician

f

. . . . . . , . . .;__._.. .-
_- ._ _ , _ . _ , _.._ __ . . . . . , . - - - -

_
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6.0 PROCEDURE

6.29.7 Rotate the meter input selector switch to the "I:1PUT"
position.

I
_.Date Technician

-

6.29.8 In the " Bistable Test" section of L151 place the toggle
s4 itch in the "0 PEN" position. The LED should
extinguish.

/
4

Date Technician
-

6.29.9 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentioneters in the "Bista51e Test" sectico of L151
until the digital indicator at the bistable control
panel reads 3.50 VDC +.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 C0 ARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital
indicator on the bistable control panel reads
approximately .1 VDC on the tripped side of the value
recorded in step 6.29.5.

*
/

j Date Teclnician

6.29.12 Record the adjusted voltage.

Vol ts /
Val ue'/lTriits Date Technician

<

i 6.29.13 Connect the optical end of a C-E test box pickup cable
to the " Bistable Test" section LED of L151.

I
l Gate Technician
!

I

l
. _ . ~ . . - _ . ._... _ _ _ __.

. . _ -_ . . . _ . .
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S.29.14 Connect the other end of this pickup cable to the
" LED 1" jacks in the " START LN4PS" section of the C-E
test box.

/
Date Technician

6.29.15 Connect the optical end of four pickup cables to the
te.nparary LED's installed in steps 5.19.1 through 6.19.3.

/

{ Date Tecinician

6.29.16 Connect the other end of these four pickup cables to the
"L1", "L2", "L3", and "L4" jacks in the "STOP LAMPS"
section of the C<E test box.

5.29.17 Energize the 0-7 test box and ensure the following
switches are in the correct positions.

.1 "Ll", "L2", "L3", "L4" stop lamps toggle switches are in
the "0N" position.

/
Date Technician

.2 " START LA'4PS" toggle switch is in the "l/l" position.

/
Date Technician

.3 Start "TIMCR MODES" switch is in the step up position.

/
Date TechnfliRn

.4 Stop " TIMER MODES" switch is in the step up position.
.

/
__ Dite Technician

;

.5 "L5" and "L6'' stop lamps toggle switches are in the
"0FF" position.

/
Date Technician

_

.. .__ . - - - . . . - .
.. -- - - - - -. -

--
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6.29.18 Adjust the input simulator b3x potentiometer in chr ;e1
' A' corresponding to bistable number 8 until the
bistable is tripped.

/
__Date Technician

-

6.29.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 PEN" position.

/
Date Technician

6.29.20 Ensure the C-E test box timer is reset.

/
--Date Technician

5.29.21 Af ter the test equipment has stabilized, place the
"Bista51e Test" section toggle switch on 2L151 in the;

"CLOSE" position. The timer should start.

/
Date Technician

6.29.22 Record the response time.

/
Value/ Units Date Technician

6.29.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 8 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

6.23.24 Reset bistable number 8 in channel 'A'.

/
7 ate Teclnfclan

6.28.25 Repeat steps 5.29.18 through 6.29.24 substituting
channel 'C' in place of channel 'A'.

/
--' a te TechnicianYalue/ Units D

i. .__

- ~ [5 r h '4 k-
__ "- h:-

'

. , . . . . . - . . - .
.. ...
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6.0 PRT.EDURE

6.29.25 Rep 2at steps 5.29.13 through S.29.24 su5stituting
channel 'D' in place of channel ' A'.

/
Yafiie'7dnits Date Technician

5.29.27 Disconnect the " Bistable Test" leais and replace the
input simulator leads on the terminals they were removed
from in step 6.29.1

/
Date Technician,

N3TE: This step may be omitted if section 6.30 is to be
performed aext.

6.29.28 Reset all bistables.

/
_ Date Technician

6.29.29 Record the largest response time value of steps 6.29.22,
6.29.25. 5.23.25 in the Data Collection Table.

I

Date Technician

6.30 Low SG-2 Level to ESFAS Response Time

N3TE: The following section measures the response time from the
simulation of a trip signal into'the Foxboro cabinet (using
the Pps Response Time Test ps'1el L151) to the time when the
solid state relays trip. The C-E test box will be used as
the response time maasuring device.

6.30.1 Remove the input simulator box leads from terminals 21
and 22 on TB-1 of 125, if not already removed.3

/
Date Technician

.

- 4 , -e. - w +#,-- ae e * * - - - - y e
,
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6.0 PROCEDURE
.

6.30.2 Connect the " Bistable Test" leads of L151 to terminals
21 and 22 on TB-1 of L125, if not already connected.

/ '

Date Technician
! 6.30.3 In bay 6 of cabinet A (LO34), connect an LED jumper

cable in series with a six VD0 poder supply across
terninals 40 and 42 on terminal strip TBSS. This
monitors contacts on the solid state relay SSRIA.
(EFAS-2)

/
__Date Technician

6.30.4 In bay 5 of cabinet B (LO35), connect an LED jumper
cable in series with a six volt 00 posar supply across
ter.af nals 40 and 42 on terminal strip TB55. This
monitors contacts on the solid state relay SSR19.
(EFAS-2)

I.

Date Technfhian

6.30.5 Connect the optical end of a stop cable to the LED
installed in steg 5.33.3 and connect the double bananaplug end to the L1" jacks of the C-E test box.

/
Date Technician

5.30.6 Connect the optical end of a second stop cable to the
LED installed in step 6.23.4 and conn?ct the double
banana plug end to the "L2" jacks of the C-E test box.

/
~~Date Technician

6.30.7 Connect the optical end of a start cable to the LED
installed 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 Technician

l

i

,

. . - .. .-- --
. ,

__ - . - . . . .-
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6.30.8 On the channel 'B' bistable control panel, rotate the
bistable selector switch to position number 8..

/

Date Technician

6,30.9 Rotate the mater input selector switch to the "TP.IP SP"
position.

/

Date Technician
"

6.30.10 Record the value indicated on the bistable control panel'

digital indicator.

Vol ts /

YaTiE/lfnftT late Technic 1an

5.30.11 Rotate the meter inp3t selector switch to the " INPUT"
position.

/
Date Technician

6.30.12 In the " Bistable Test" section of L151, place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

.

/
Date Technician

6.30.13 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 resis 3.50 VD0 +.1 VDC.

/
7 ate Techri1cian

| 6.30.14 In the " Bistable Test" section of L151, place the toggle
| s4f tch in the " CLOSED" position. The LED should

energize.
,

1
Date Technician

!

..

!
;

t
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i 6.0 PROCEDURE
;

i 6.30.15 Adjust the " LOW C0 ARSE" and " LOW FINE" potentioneters in'

the " Bistable Test" section of L151 until the digital.

indicator on the bistable control panel resds
+

approximately .1 VD0 on the tripped side of the value
recorded in step 6.30.10.

/
7 ate Technician

5.30.15 Record the adjusted voltage.

Volts /,

"

Value/ Units -Date Technician

6.30.17 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 Technician

.2 "L3", "L4", "L5" and "L6" stop lamps toggle s4f tches are
in the "0FF" position.

/
-Date fechnician

.3 " START LA'iPS" toggle switch is in the "1/l" position.

/
'~Wfe TechnEian

.4 Start " TIMER MODES" switch is in the step up position.

/
Date TechnEian

.5 Stop " TIMER MODES" switch is in the step up position.

_

/,

_.Date Technician
>

f

.

.

I
-

- .

-
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6.0 PROCEDURE

6.30.18 Adjust the input simulator box poter.tiometer in channel
' A' corresponding to bistable number 8 until the
bistable is tripped.

/
Date Technician

) 6.30.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 PEN" position.

- /
Date TecEnician. -

i6.30.20 Ensure the C-E test box timer is reset.
.

/-
'

~~Date Technician

6.3 0.21 After the test equip >nent has stabilized, place the
" Bistable Test" section toggle switch on L151 in the ,

"CLOSE" position. The timer should start.

/
. Date Technician

6.30.22 Record the response time.

/
Value/ Units Date Technician

5.30.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 8 until the
bistable input is returned to the value adjusted for in
step 5.1.1.

S.30.24 Reset 51 stable number 8 in chinnel 'A'.

~
/

7te Technician

6.30.25 Repeat steps 6.30.18 through 6.30.24 substituting
channel 'C' in place of channel ' A'.

/

Value/UnTts - ~Date TeWrif~c1an

a g mpy-

"Y "'T * * O
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S.0 PROCEDURE

5.30.26 Repeat steps 6.30.13 through 6.30.24 substituting
channel 'D' in place of channel ' A'.

/
Value/ Units Date Technician

5.30.27 Disconnect the " Bistable Test" leais and replace the
input simulator leads on the terminals they were removed
from in step 6.30.1

/
Date Technician,

t

6.30.28 Reset all bistables.

/ ~

Date Technician

6.30.29 Record the largest response time value of steps 6.30.22,
6.30.25, 5.30.26 in the " Data Collection Table".

/
Date Technician

6. 31 Low SG-1 Pressure to RTSG Response Time

NOTE: The fo11oving 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 be used as the
response time measuring device.

6.31 .1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps 5.19.1 through 6.19.3.

/

Date Technician

6.31.2 Remove the PPS input simulator box leads from terminals
30 and 31 on TB-1 of L125.

__

/

Date Technician

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

,
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6.0 PROCEDURE,

6.31 .3 Connect the " Bistable Test" leads of L151 to terminals
30 and 31 on TB-1 of L125.

/
Date Technician

6.31.4 On the bistable control panel being tested, rotate the
bistable selector switch to position nun 5er 11.

/
~Date Techniciane

'
6.31.5 Rotate the meter input selector switch to the " TRIP SP"

position.

/
Date Technician

6.31.6 Record the value indicated on the bistable control panel
digital indicator.

Volts /
Value/lfiiftT Date TechnfcTan

6.31 .7 Rotate the meter input selector switch to the " INPUT"
position.

/
Date Technician

6.31.8 In the " Bistable Test" section of L151 place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

,

/
Date Technician

6.31.9 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
'

potentiometers in the "Bista51e Test" section of L151
until the digital indicator on the bistable control
panel reads approximately .1 VDC on the tripped side of3

the value recorded in step 6.31.6.

/
Date Technician

___ . ,,
. . . . .... . .... . . - - -- -
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6.0 PROCEDURE
.

6.31 .1 0 In the "Bista51e Test" section of L151, place the toggle
switch in the "CLOSE" position. The LED should energize.

/
Date Technician

6.31 .11 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiometers in
the "Bista51e Test" section of L151 until the digital
indicator on the bistable control panel reads 3.70 VD0
+.1 VDO.

,

|'

=_-Date Technician

6.31 .1 2 Record the adjusted voltage.

Vol ts /
Value/ Units Date Technician

5. 31 .1 3 Connect the optical end of a C-E test box pickup cable
to the " Bistable Test" section LED of L151.

/
Date Technician

6.31.14 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. 31 .1 5 Connect the optical end of four pickup cables to the
tenparary LED's installed in steps 5.19.1 through S.19.3.

/
Date Technfcian

6. 31 .1 6 Connect the other end of these four pickup cables to the
"L1", "L2", "L3" and "L4" jacks in the "STOP LAMPS"
section of the C-E test box.

-
- .-

- - . -_ , ...
_ __

;.
_

. ,
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6. 31 .1 7 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" position.

/
--Date Technician

.2 " START LAMPS" toggle switch is in the "1/1" position.

- _ _ /
Date Technician

.3 Start " TIMER MODES" switch is in the step up position.

/
Date Technician

.4 Stop " TIMER MODES" switch is in the step down position.

/
Date Technician

.5 "L5" and "L6" stop lamps toggle switches are in the
"0FF" position.

|
__Date Technician

6.31 .1 8 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 11 until the
bistable is tripped.

/
Date Technician

6. 31 .1 9 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "CLOSE0" position.

I
Date Technician

. _ . . - . .. . ..__ _
----- -----

- -- ----w-
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,' 6.0 PROCEDURE

6.31 .20 Ensure the C-E test box timer is reset .

~ Date Technicfan

6. 31 . 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.

I
Date Technician

5.31.22 Record the response time.

/

Value/ Uni ts Date Technician

6.31 .2 3 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 11 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

6.31 .24 Reset bista51e number 11 in channel 'A'.

/
7 ate Technician

6.31 .25 Rep?at steps 6.31.18 through 6.31.24 substituting
channel 'C' in pisce of channel ' A'.

Volts /
vat 0ellInTts - Date Technician

5. 31 .2 5 Repeat steps S.31.13 through S.31.24 substituting
channel 'D' in place of channel ' A'.

Volts /-

Value/Unlts Date Technician

6. 31 .27 Disconnect the " Bistable Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.31.1

/
Date Technician

,

e t .. ,,-.m. , , e -s e
, -*=-*-e =w -* e - -e - * * * mam ,... g , , , w.
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6.0 PROCEDURE

NOTE: This step may be omitted if section 6.32 is to be
performed next.

6.31 .28 Reset all bistables.

/
~~

Date Technician

6. 31.29 Record the largest response time value of steps 6.31.22,
6.31.25, 5.31.2S in the " Data Collection Table".

'

--Date Technician

6.32 Low SG-1 Pressure to ESFAS Response Time
.

.

NOTE: The following 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
solid state relays trip. The C-E test box will be used as
the response time measuring device.

6.32.1 Remove the inout simulator box leads from terminals 33
and 31 on TB-1 of L125, if not already removed.

/

-Date fechnician

6.32.2 Connect the " Bistable Test" leads of L151 to terminals
30 and 31 on TB-1 of L125, if not already connected.

/
~ Tite Technician

6.32.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six VDC poser supply across
terminals 34 and 35 on terminal strip TB65. This
monitors contacts on the solid state relay SSR1 A. (MSIS)

|

__Date Technician

.

w' w = w' -a y e - -- -

_ _
, _ , , . , , _ _ , , , , , , .



q-
. _ - - - _ ,

_
_ _

:

SAN ON0FRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2
UNITS 283 REVISION O PAGE 223

.

6.0 PROCEDURE
.

6.32.4 In bay 5 of cabinet B (LO35), connect an LED jump 3r
cable in series with a six volt DC power supply 4 cross
terminals 34 and 35 on tenninal strip TB55. This
monitors contacts on the solid state relay SSRlB. (MSIS)

/
Date Technician

6.32.5 Connect the optical end of a stop cable to the LED
installed in step 6.3?.3 and connect the dou51e banana
plug end to the "L1" jacks of the C-E test box.

I
Date Technician

6.32.6 Connect the optical end of a second stop cable to the
LED installed in step 5.32.4 and connect the double
banana plug end to the "L2" jacks of the C-E test box.

I
Date Technistan

6.32.7 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

6.32.8 On the channel 'B' bistable control panel, rotate the
bistable selector switch to position number 11.

/

-~Date Technician

6.32.9 Rotate the meter input selector switch to the " TRIP SP"
position.

I
Date Technician

i 6.32.10 Record the value indicated on the bistable control panel
digital indicator.

Vol ts /

Ne71Trif~tT 7 ate Techni~cTin

,

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

5.32.11 Rotate the meter input sC ector switch to the " INPUT"
position.

/
~Date Technician

6.32.12 In the " Bistable Test" section of L151, place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

/
Date Technician

6.32.13 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"e

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
the value recorded in step 6.32.6.

/
. _ _ _ _Date -Technician

5.32.14 In the " Bistable Test" section of L151, place the toggle
switch in the " CLOSED" position. The LED should
energize.

/

Date Technician

6.32.15 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital
indicator on the bistable control panel reads 3.70 VDC

: +.1 VDO.

/
7 ate 7echnician

6.32.16 Record the adjusted voltage.

Vol ts /
; Value/unifs- Date Technician

,

C

4

&

y - . , , , - , - - - , , .-- ,, - - ,--a-n-3 ---,y.--~,g--.-wr. , ,w., , --
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6.0 FROCEDURE
.

5.32.17 Energize the C-E test box and ensure the following
sa)tches are in the correct positions.

.1 "L1" and "L2" stop lamps toggle switches are in the "0N"
position.

Date TTchnician

.2 "L3", "L4", "L5" and "LS" stop lamps toggle switches are
in the "0FF" position.

/
; Date Technician

.3 " START LA'4PS" toggle switch is in the "l/l" position.
r

/

~Date fechnEian

.4 Start " TIMER MODES" switch is in the step DOWN position.

/

j Date TeThnician

.5 Stop " TIMER M30ES" switch is in the step up position.

/

- ' ate TechnicianD

6.32.18 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable nuter 11 until the
bistable is tripped.

/

7 ate Technician

6.32.19 Ensure the toggle switch in the " Bistable Test" section
; of L151 is in the " CLOSED" position.

/.

; ~[iite TeTinician

6.32.20 Ensure the C-E test box timer is reset.

l ite Technician,

,

4

. , . - . , - . - . , - ,_,-...m.,_.,-.,----..,m n-_--, . - _ . . _ . - _ _ - . . v..~ . - , - - - ------w ,-r,



|

SAN ON3FRE NUOLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2 1

UNITS 2&3 REVISION O PAGE 231

6.0 PROCEDURE '

6. 3 2.21 Af ter 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

6.32.22 Record the response time.

/
Villi 67tInits Date Technician

6.32.23 A1]ust the input simulator box potentiometer in channel
' A' corresponding to bistable number 11 until tha
bista51e input is retarned to the value adjusted for in
step 6.1.1.

6.32.24 Reset bistable number 11 in channel 'A'.

/

Date Technician

6.32.25 Repeat steps 6.32.18 through 6.32.24 substituting
channel 'C' in place of channel ' A'.

/

Talue/UnTtT Date TicTniciTn

5.32.25 Repast steps 5.3?.13 through 6.32.24 substituting
channel 'D' in place of channel 'A'.

/
Vafue/ Uni ts Date Technician

6.32.27 Disconnect the " Bistable Test" leads and replace the
input sinalator leads on the terminals they were removed
from in step 6.32.1

/
__Date TechnicTan.

5.32.23 Reset all bistables.

/

Date Technician



1
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S.0 PROCEDURE

6.32.29 Record the largest response time valu? of steps 6.32.22,
6.32.25, 6.32.25 in the " Data Collection Table".

/

~~Date Technician

5.33 Low SG-2 Pressure to RTSG Response Time

NOTE: Tne following section measures the response time from the
simJ1ation 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.

5.33.1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps 5.19.1 through 5.19.3.

/
Tate fechnicfan

6.33.2 Reaove the PPS input simulator box leads from terminals
27 and 23 on TB-1 of L125, if not already removed.

/
~~0 ate TechnicTan

~

5.33.3 Connect the " Bistable Test" leads of L151 to terminals
27 and 23 on T3-1 of L125, if not already connected.

/
~~Ta fe TecTnfc1an

5.33.4 09 the bistable control panel being tested, rotate the
bistable selector switch to position number 12.

/
liste Technician

6.33.5 Rotate the meter input selector switch to the " TRIP SP"
position.

/
Date Technicfan

>
.

I
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6.0 PRO ^EDURE-

6.33.6 Record the value indicated on.the bistable control panel
digital indicator.

Volts /

ValuellJnits ~Date Technician

6.33.7 Rotate the meter input selector switch to the " INPUT"
position.

/

Date TecTnician

6.33.8 In the " Bistable Test'" section of L151 place the toggle
switch in the "0 PEN" position. The LED should i

extinguish.
,

'

/
Date Technician

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 bistable control

panel reads approximately .1 YOC on the tripped side of
_ the 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 LEO should energire.

/

laE Technician
.

6.33.11 Adjutt the " Low Coarse" and " Low Fine" potentiometers in
the "Bista51e Test" section of L151 until the digital
indicator at the bistable control panel reads 3.70 VD0
+.1 VDC. <

/
7te Technician

.

6.33.12 Record the adjusted voltage.

Volts /

Yalue70 nits Date feTonEfili
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5.0 PROCEDURE

6.33.13 Connect the optical end of a C-E test box pickup cable
to the " Bistable Test" section LED of L151.

I
Date Technician

6.33.14 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

5.33.15 Connect the optical end of four pickup cables to the
temporary LED's installed in steps 5.19.1 through 5.21.3.

I
~~Date Technician

5.32.16 ~ Connect the other end of these four pickup cables to the
"L1", "L2", "L3" ~and "L4" ja:ks in the "STOP L A'4PS"
section of the C-E test box.

6.33.17 Energize the 0-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 "04" position.

/

Date Technician
'

. 2. " START LA'4PS" toggle switch is in the "1/1" position.

l
._ Date Tecnnician

.3 Start " TIMER M3 DES" switch is in the step D3WN position.

. /
Date Technician

.4 Stop " TIMER MODES" switch is in the step up position.

/

Date Technician

4

. . . . , - - - -.. - . --- ----,. -,- - - .-- -- . -- - - - - - . - - . - - - , . - , . .
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6.0 PRO ^EDURE

6.33.17.5 "L5" and "LS" stop lanps toggle switches are in the
"0FF" position.

/
Date Te3nEian

6.33.13 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 12 until the
bistable is tripped.

. _ _ .

/
, Date Technician

6.33.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the " CLOSED" position.

/
Date Technician

6.33.20 Ensure the C-E test box timer is reset.

/

Date Technician

6.33.21 After the test equipment has stabilized, place the
"Bistible Test" section togJle switch on L151 in the
"0 PEN" position. The timer should start.

i /
~ Date Technician

6.33.22 Record the response time.

*Vol ts /
Yalue/i7iiits 7 ate Technician

-

6.33.23 Adjust the input simulator box 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.

' 6.33.24 Reset bista51e number 12 in channel ' A' .
'

/
Date TechnTci'an

,

-- _ _ _ ., ~ _ _ _ . _ _ m ._v. m - - . . _ _ _ . . _ - -
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6.33.26 Repeat steps S.33.18 through S.33.24 substituting
channel 'C' in place of channel 'A'.

/

Value/ Units Date Technician

6.33.25 Repeat steps S.33.13 through 6.33.24 substituting
channel 'D' in place of channel 'A'.

/

Talue/ Units _.Date Technician

6.33.27 Dis:onnect the " Bistable Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.32.1

/
Date Technician

NOTE: This step may be omitted if section 6.34 is to be
performed next.

6.33.23 Reset all bistables.

/
7 ite fechnician

6.33.29 Record the larges response time value of steps 5.33.22,
5.33.25, 5.33.26 in the " Data Collection Table".

/

--Date Technician
i
I 6.34 Lod SG-2 Level to ESFAS Response Time

NOTE: The following section measures the response time from the
simulation of a trip signal into the Foxboro cabinet (using
the PPS Response Time Test panel Ll61) to the time 4 hen the

| solid state relays trip. The C-E test box will be used as
the response time measuring device.

i

|

,

|

|
|

. . _ _ . _ - .
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6.34.1 Remove the input simulator box leads from terminals 27
and 28 on TB-1 of L125, if not already removed.

I

Date Technician

S.34.2 Connect the " Bistable Test" leads of L151 to terminals
27 and 23 on T3-1 of L125, if not already connected.

/

Date
~

fechnician

6.34.3 In bay 5 of cabinet A (LO34), connect an LED jumper
cable in series with a six VD0 power supoly across
terminals 34 and 35 on terminal strip T865. This
monitors contacts on the solid state relay SSRI A. (MSIS)

/

Date TechnElan

6.34.4 In bay 5 of cabinet B (LO35), connect an LED jumper
cable in series with a six volt D0 po.ver supply across
terminals 34 and 35 on terminal strip TB55. This
monitors contacts on the solid state relay SSR18. (MSIS)

.

I

~~Date Technician

5.34.5 Connect the optical end of a stop cable to the LED
installed in step 6.34.3 and connect the double banana
plug end to the "L1" Jacks of the C-E test box.

I

Date fechnician
i 6.34.6 Connect the optical end of a second stop cable to the

LED installed in step 5.3%.4 and connect the double
banana plug end to the "L2" Jacks of the C-E test box.

/
Date Technician

;

i

i

1

-_.-- - -
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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 end to the " LED 1* jacks
on the C-E test box.

/
Date Technician

6.34.8 On the channel 'B' bistable control panel, rotate the
bistible selector switch to position number 12.

'

/

~ Date Technician

6.34.9 Rotate the meter input selector switch to the " TRIP SP"
position.

/

Date Technician

6.34.10 Record the value indicated on the bistable control panel
digital indicator.

Vol ts /

YaTue/ Units -Date Technician

6.34.11 Rotate the m?ter input selector switch to the " INPUT"
position.

/
Date fechnician

6.34.12 In the " Bistable Test" section of L151, place the toggle,

switch in the "0 PEN" position. The LED should
extinguish.

/-
Date Technician

6.34.13 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiom?ters in the "3f stable Test" section of L151
until the digital indicator on the bistable control
panel reads approximately .1 VDC on the tripped side of
the value recorded in step 6.34.6.

/

-~Date Technician

.

T w- e- u-1- *'*-e w- - e9-
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6.0 PR9CEDURE

6.34.14 In the " Bistable Test' section of L151, place the toggle
switch in the " CLOSED" position. The LED should *
energize.

/
Date Technician

6.34.15 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 3.70 VDC
+ .1 VDO.

. .

,

Date Technician

5.34.15 Record the adjusted voltage.
'

,

Yol ts /

Value/ Units Date Technician

: 6.34.17 Energize the C-E test box and ensure the follo.ving'

switches are in the correct positions.

.1 "Ll" and "L2" stop lamps toggle switches are in the "0N"
.

position.

/
Date Technician

.2 "L3", "L4", "L5" and "L6" stop lamps toggle switches are
in the "0FF" position.

I
Date Technician

.3 " START LAMPS" toggle switch is in the "1/1" position.

/
7 ate Technician

.4 Start " TIMER M3 DES" switch is in the step DOWN position.

/
71 ate Technician

! .5 Stop " TIMER MODES" switch is in the step up position.

-Date Technician

- - _ _ - - . - . - _ _ - _ - - . , . _ _ _ _ _ . _ _ _ . _ _ - - _ _ _ - , _ _ _ . _ _
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6.34.18 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 12 until the
bistable is tripped.

1
Date Technician

6.34.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 LOSE 0" position.

/
~~Date Technician

6.34.20 Ensure the 0-E test box timer is reset.

/
Date Technician

6.34.21 After the test equipment has stabilized, place the
"Bista51e Test" section toggle switch on L151 in the
"0 PEN" position. The timer should start.

i /
! -~Date Technician

6.34.22 Record the response time.

/

Value/ Units ~'Date fechnician

6.31.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 12 until the
bist351e input is returned to the value adjusted for in
step 6.1.1.

6.34.24 Reset bista51e num5er 12 in channel ' A'.

/

~Date ~7echnician

!

,

,.-w. ,- - - . , ,,, - ,,v. .-.
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'

6.34.25 Repeat steps 5.34.18 through 6.34.24 substituting
'

channel 'C' in place of channel 'A'.

/
Value/ Uni ts _Date Technician

6.34.25 Repeat steps 5.34.19 through S.31.24 substituting
channel 'D' in place of channel 'B'.

/
Value/ Uni ts Datc' Technician

% 6.34.27 Disconnect the "Bista51e Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.34.1

/
Date Technician

6.34.28 Reset all bistables.

/
Date Technician

5.34.29 Record the largest response time value of steps 6.34.22,
S.34.25, 5.34.25 in the Data Collection Table.

/
Date Technician

6.35 High Containment Pressure to RTSG Response Time

e

N3TE: The following 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 be used as the'

response time measuring device.

!* 6.35.1 Ensure the temporary LED's are installed across the I
rotary relay contacts per steps 5.19.1 through S.19.3. )

/

Date Technician 1

--
-. .- .

_
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6.0 PROCEDURE

6.35.2 Tsemove the PPS input simulator box leads fron terminals
43 and 44 on TB-1 of L125, if not already removed.

*

,
, ,

^ Date Technician

6.35.3 Connect the " Bistable Test" leads of L151 to terminals
43 and 44 on TB-1 of L125, if not already connected.

/
Date . Technician

6.35.4 On the bistable control panel being tested, rotate the
bistable selector switch to position number 13.

/
__Date Technician

6.35.5 Rotate the meter input selector switch to the " TRIP SP"
position.

/
___Date Technician

5.35.6 Record the value indicated on the bistable control panel
digital indicator.

Volts /
Value/ Units Date Technician

6.35.7 Rotate the meter input selector switch to the " INPUT"
position.

/
Date Technician

5.35.8 In the " Bistable Test" section of L151 place the toggle
switch in the "0 PEN" position. The LED should
extinguish.

I
Date Technician

_

f'

a

.'

-- A -- - --- -~ r x _ - - ' - - 7 m ^ - r- ~' - " m- w **w-"***- ** '
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6.35.9 Adjust the 'HIGH C0 ARSE" and the "HIGH FINE"
potentiometers in the "B! stable Test" section of L151
until the digital indicator at the bistable control
panel reads 1.00 VDC + .1 VDC.

|
_ Date Technician

6.35.10 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE" position. The LED should energize.

|
.

_Date Technician

6.35.11 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital
indicator on the bistable control panel reads
approximately .1 VDC on the tripped side of the value-

recorded in step 6.35.6,

/

Date Technician

6.35.12 Record the adjusted voltage.

Vo_1 ts /

Value/llni ts Date Technician

6.35.13 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 the
" LED 1" Jacks in the " START LNiPS" section of the C-E
test box.

/

Date Technician

6.35.15 Connect the optical end of four pickup cables to the
tenporary LED's installed in steps 6.19.1 through 6.19.3.

/
Date Tec'hnician

,

.. ..%--+-=w , - - , .
*%.-ee wa --+*=e ee g - 4" * -*-.--*{ *
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6.35.16 Connect the other end of these four pickup cables to the
"Ll", "L2", "L3" and "L4" jacks in the "STOP LAMPS"
section of the C-E test box.

5.35.17 Energize the C-E test box and ensure the following
switches are in the correct positions.

.1 "Ll", "L2", "L3", "L4" stop lamps toggle switches are in
the "0N" position.

/
Date Technician

.2 " START LAMPS" toggle switch is in the "l/l" position.

/

--Date Technician

.3 Start " TIMER M3 DES" switch is in the step up posittoa.

-/
Date Technician

.4 Stop " TIMER MODES" switch is in the step up position.

/
Date Technician

.5 "L5" and "L6" stop lamps toggle switches are in the
"0FF" position.

/
Date Technician

6.35.18 Adjust the input simulator box potentiometer in channel
' A' corresponding to bista51e number 13 until the
bistable is tripped.

/

7 ate TechnEian

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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5.35.20 Ensure the C-E test box timer is reset. )

Date..
/

~

Technician
._

6.3 5. 21 Af ter the test equipment has stabilized, place the
" Bistable Test" section toggle switch on L151 in the
" CLOSED" position. The timer should start.

/

__Date Technician

6.35.22 Record the response t' me.' i
,

/

Value/ Uni ts Dat,2 Technician

6.35.23 Adjust the input simulator box potentiomater in channel
' A' corresponding to bistable number 13 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

,

6.35.24 Reset bistable number 13 in channel ' A'.
~

/

Date Technician

5.35.25 Repeat steps 6.35.18 through 5.35.24 substituting
channel 'C' in place of channel 'A'..

I
faTue/ Units 7 ate Technician

6.35.25 Repeat steps 5.35.18 through 5.35.21 substituting
channel 'D' in place of channel ' A'.

/

Value/ Units ~~Date Technician

6.35.27 Disconnect the "31sta51e Test" leads and replace the
input simulator leads on the Terminals they were removed
from in step 6.35.1

/
Date Technician

NOTE: This step may be omitted if section 6.36 is to be
performed next.

;

y . , , . _ , _ . , _ _ _ . ,- p 9 *
, ,, ,9 g,-
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6.35.28 Reset all bistables.

-Date Technician

6.35.29 Record the largest response time value of steps 6.35.22,
6.35.25, 5.35.25 in the Data Collection Table.

/
Date Technician

6.35 195 Containment Pressure to ESFAS Response Time

N3TE: The following 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
solid state or mechanical relays trip. The C-E test box
will be used as the response time measuring device.

6.35.1 Remove the input simulator box leads from terminals 43
and 44 on TB-1 of L125.

/
Date Technician

~

6.35.2 Connect the " Bistable Test" leads of L151 to terminals
43 and 44 on TB-1 of L125.

/
Date Technician

6.36.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six VD0 oower supply across
terminals 23 and 30 on terminal strip TB65. This
monitors contacts on the mechanical relay MR1 A. (CIAS)

/

Date Technician

. _ _ . _ -
-
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6.0 PROCEDURE.

6.35.4 In bay 5 of cabfEet B (LO35), connect an LED jumper
cable in series with a six volt D0 power supply across
tenninals 23 and 30 on terminal strip T855. This
monitors contacts on the mechanical relay MRID. (CIAS)

s

- Date Technician
.

6.35.5 Connect the optical end of a stop cable to the LED
installed in step 5.35.3 and connect the double banana
plug end to the "Ll" jacks of the C-E test box.

.

~

/
Date Technician

6.35.6 Connect the optical end of a second stop cable to the
LED installed in step 6.35.4 and connect the double
banana plug end to the "L2" jacks of the C-E test box.

I
Date Technician

6.35.7 Connect the optical end of a start cable to the LED 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.

I
Date Technician

~

6.35.8 On the channel 'B' bistable control panel, rotate the
bistable selector switch to position number 18.

*
/

~6 ate Techrif?ian

6.35.9 Rotate the meter input selector switch to the " TRIP SP"
posi tion.

/
Date fechnician

6.36.10 Record the value indicated on the bistable control panel
digital indicator.

Volts /
Value/ Units Date Technician

,

,-.a .w ,- ,.-ww** -

'* *
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5.36.11 Rotate the mater input selector switch to the " INPUT"
position.

;

/
~

Date Technician,

6.35.12 In the " Bistable Test" section of L151, place the toggle
switch in the "0 PEN" position. Tne LED should
extinguish.

/
Date Technician

6.36.13 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiomaters in the " Bistable Test" section of L151
until the digital indicator at the bistable control
panel reads 1.00 VDC + .1 VDC.

/
Date Technician

6.35.14 In the " Bistable Test" section of L151, place the toggle
switch in the " CLOSED" position. The LE9 should
energize.

/
Date Technician

6.35.15 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiolieters in
the "Bista51e Test" section of L151 until the digital
indicator on the bistable control panel reads
approximately .1 VDC on the tripped side of the value
recorded in step 6.35.10.

/

Date fechnician

5.35.16 Record the adjusted voltage.

Volts /

Value/lini ts Date Technician

. - _ . . . . _ _ _ . .- . _. . . , - - - - . ..
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6.35.17 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"

iposition. ''

/
~

~ Date Technician "i

.

.2 "L3", "L4", "L5" and "L6" stop lamps toggle switches are :in the "0FF" position.

/ 4
-Date TscFniciand f

.3 " START LA'iPS" toggle switch is in the "1/1" position. .j-

f

/ i
Date Technician :

.4 Start " TIMER MODES" switch is in the step up position.

/
Date Technician

.5 Stop " TIMER MODES" switch is in the step up position. 4

i./
_Date Technician t

,

6.35.18 Adjust the input simalator box potentiometer in channel
' A' corresponding to bistable number 19 until the
bistable is tripped.

.i

i

/ i
Date Technician

6.35.19 Ensure the toggle switch in the " Bistable Test" section -

of L151 is in the "0 Peti" position.

t |
Date Technician

- 6.35.20 Ensure the C-E test box timer is reset. *

, ..

-

Date Technician
.g ;

-e.

.

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

-

6 . 3 6.21 Af ter the test equipment has stabilized, place the.

)/ " Bistable Test" section toggle switch on L151 in thew
- -

4"CLOSE" position. The timer should start. "

} ti 5'., -.

?
-

/
_

K - -c'
~

__ Date Technicfan

6.36.22 Record the response time.

/

Value/ Units Date Technician

> 6.35.23 Adjust the input simulator box potentiometer in channel
'

' A' corresponding to bistable number 18 until the '

bistable input is returned to the value adjusted for in
step S.1.1.

.j

6.36.24 Reset bistable number 18 in channel 'A'. $

/ !
Date

.
Technician *

6.36.25 Repeat steps 6.36.18 through 6.36.24 substituting
.

channel 'C' in place of channel 'A'.
,

l

/ i

Yalue/ Units Date Technician
|

6.35.26 Repeat steps 6.35.18 through S.35.24 substituting
channel 'D' in place of channel 'A'.

s

Value/ Units Date Technician

6.36.27 Reset all bistables.
.

/
Date Technician ,

6.36.28 Record the largest response time value of steps 6.36.22,
6.36.25, 5.35.26 in the " Data Collection Table."

||. - /
-

, g- __ Date Technician
.x ..-

,- .

,

p$: :. .. ..
s

* sg s

i

.

o

.

4 4 g .=%^ . - %
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/ 6.35.29 In bsy 5 of cabinet A (LO34), move the optical pickup
d setup to terminals 43 and 45 on terminal strip 65. This
1 monitors contacts on the solid state relay SSRI A. (CCAS)

.

y -
.

+3% /
'

~ ~ . ry ~Date TechnEtan

6.36.30 In bay 5 of cabinet B (LO35), move the optical pickup
1 setup to terminals 43 and 45 on terminal strip 55. This
s' monitors contacts on the solid state relay SSR18. (CCAS):

'{- /'

Date O nician
l

6.36.31 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable n'rnber 13 until the

{ bistable is tripped. I

6.36.32 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 PEN" position.

. l.
Date Technician

~

6.36.33 Ensure the C-E test box timer and the channel 'B'
bistable are both reset.

/
_ _ _Date Technician

,
,

6.36.34 Place the " Bistable Test" section toggle switch on L151,
,

in the "CLOSE" position. The timer should start.

/
~Date TechnEian

i 6.36.35 Record the response time.

/,

__Date Technician !

,
6.36.36 Adjust the input simulator box potentiometer in channel

.. 'A' corresponding to bistable number 18 until the |ef.- bistable input is returned to the value adjusted for in
ic'~. - step 6.1.1.

- QQ:M '
|.

1
'

.... |
- a -

|
.

. -.

%'. e.' '
.

.L" ~. v..
g . . ,
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f 5.36.37 Reset bistable number 19 in channel ' A'.
I

-

/
,f -Date fechnIcian

'

, 6.36.38 Repeat steps 6.35.31 through 6.36.37 substituting
channel 'C' in place of channel 'A'.

/
Date Technici~an

6.36.39 Repeat steps 6.35.31 through 6.36.37 substituting
* channel 'D' in place of channel 'A'.

/-

._ Date Technician

6.36.40 Reset all bistables.

/
Date Techn1c1an

6.36.41 Record the largest response time value of steps 6.35.35,
6.33.33, 6.35.33 in the " Data Collection Table".

/
Date Technician

6.36.42 In bay 6 of cabinet A (LO34), move the optical pickup
setup to terminals 25 and 27 on terminal strip 55. This
monitors contacts on the mechanical relay MRI A. (SIAS)

/
Date Technician

6.26.43 In bay 5 of cabinet B (LO35), move the optical pickup
setup to terminals 25 and 27 on ter.ninal strip 55. This
monitors contacts on the mechanical relay MR1B. (SIAS)

/
__ -Date Technician

,; 6.36.44 Adjust the input simulator box potentiometer in channel
'

' A' corresponding to bistable number 18 until the,,

- {.- bistable is tripped.
f

<

$

--,,.3-~~~~~,yw - - - | f- -~'- -'" ^ - '
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ws -



___.

; SAN 0'40FRE NUCLEAR GENERATING STATION INSTRU:4ENT AND TEST PROCEDURE S023-II-3.2
UNITS 283 REVISION O PAGE 253

>

6.0 PR00EDURE

6.35.45 trisure the toggle switch in the "Bista51e Test" section
of L151 is in the "0 PEN" position..

, .

/-

~~Date Technician-

6.36.46 Ensure the C-E test box timer and the channel 'B'
bistable are both reset.*

/
~ bate Technician,

I 6.36.47 Place the " Bistable Test" section toggle switch on L151
in the "CLOSE position. The timer should start.'

/
~~Date Technician

6.36.48 Record the response time.

Volts /

Value/ Units Date Technician

6.36.40 Adjust the input simulator box potentiomater in channel
' A' corresponding to bistable number 18 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

6.36.50 Reset bistable number 18 in channel 'A'.

/
Date Technician

6.3 5. 51 Repeat steps 6.35.44 through*6.36.50 substituting
channel 'C' in place of channel 'A'.

/

Value/ Units Date Technician

6.36.52 Repeat steps 6.35.44 through 5.36.50 sJ5stituting
channel 'D' in place of channel 'A'.

/
- Value/ Units Date Technician

~ ;

4

_e '** 6-

.._ .. .. _,__ _ . _ _ . . . . _ _ _ . , _ _ _ _ _ . . _ . _____ _ _ _ . - -_
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.

5.35.53 Disconnect the " Bistable Test" leads and replace the
input simulator leads on the terminals they were removed
froi in step 6.36.1

/
Date Technician

6.36.54 Reset all bistables.

/
__Date Technician

6.35.55 Record the largast response time value of steps 6.36.35,
6.35.33, 6.35.39 in the " Data Collection Table".

/
~~~Date Technician

6.37 Low SG-1 Flow to RTSG Response Time

NOTE: The following section measures the response time fron 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.

6.37.1 Ensure the temporary LED's are installed across the
rotary relay contacts per steps S.19.1 through 6.19.3.

/
-

Date Technician

6.37.2 Remove the PPS input simulator box leads from terminals
13 and 14 07 TB-3 of L125.

/
__Date Technician

5.37.3 Connect the " Bistable Test" leads of L151 to terminals
13 and 14 on TB-3 of L125.

/
~~Date Technician.

;i

,

. . . - - - , - . .. -- .- .. . . . - - -
--
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6.37.4 On the bf stable control panel being tested, rotate the
bistable selector switch to position number 15.

/
7 ate Technician

6.37.5 Rotate the meter input selector switch to the " TRIP SP"
position.

/
Date . Technician

6.37.6 Record the value indicated on the bistable control panel
digital indicator. '

Volts /.
Value/ Units Date Technician

6.37.7 Rotate the meter input selector switch to the " INPUT"
position.

Date Technician

6.37.8 In the " Bistable Test" section of L151 place the toggle
switch in the "0 PEN" position. The LED shouldextingaish.

/
Date Technician

6.37.9 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiometers in the " Bistable Test" section of L151
until the digital indicator at the bistable control
panel resds approximately .1 VDC on the tripped side of
the value recorded in step 6.37.6.

/.

Date Technician

5.37.10 In the " Bistable Test" section of L151, place the toggle ~,

sditch in the "CLOSE" position. The LED should energize.

/
_ Date Technicfan

. ,_. . .. .. - - .--....--- - - . . . . ~:-- ~
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'

6.37.11 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiomaters in
the " Bistable Test' section of L151 until the digital

*

indicator at the hist 151e control panel reads 5.00 VD0 +
.1 VDO.

~

/

Date Technician

5.37.12 Record the adjusted voltage.

Vol ts /

Yalue/ Units Date Technician
,

.

6.37.13 Connect the optical end of a C-E test box pickup cable
to the " Bistable Test" section LED of L151.

/

Date Technician

6.37.14 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 TechnTcian

6.37.15 Connect the c;tical end of four pickup cables to the
temporary LED's installed in steps 5.19.1 through 5.19.3.

/
-

Date Technician

6.37.16 Connect the other end of these four pickup cables to the
"L1", "L2", "L3" and "L4" J acks in the "STOP LA'4PS"
section of the C-E test box.

6.37.17 Energize the C-E test box and ensure the following
switches are in the correct positions.

.1 "Ll", "L2", "L3", "L4" stop lamps toggle switches are in
the "0N" position.

/'

Date Technician

.2 " START LAMPS" toggle switch is in the "1/1" position.

/
~Date Technician

e
*

>

,

_ 3 _
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- -

"" '
'

"^ -
'

.

6.37.17.3 Start " TIMER MODES" switch is in the step down position. ' ~ ' .;
, :.;igi.fq.;fy .

=-~.,

- Date. Technician _ . 4
-

.

_ n@&G - j
.4 Stop " TIMER MODES" switch is in the step up position. ~ ~ j

i

!/
_ ,

Date Technician a

.5 "L5" and "L6" STOP LAPS toggle switches are in the i
"0FF" position. l,

,
* '

+ ~~

.y-

t

. Date Technician i
( - >,

6.37.18 Adjust the input simulator box potentiometer in channel i.

' A' corresponding to bistable nucer 15 until the
'

,

bistable is tripped.

/ ),*

Date Technician |
6.37.19 Ensure the toggle switch in the " Bistable Test" section

of L151 is in the "CLOSE' position. ..

W

j _

~Date Technician j.

2

6.37.20 Ensure the C-E test box timer is reset.
,

, s '2

Date Technician 1

6.37. 21 Af ter the test equipment has stabilized, place the
"31 stable Test" section toggle switch on L151 in the >

"0 PEN" position. The timer should start. i

y a
Date Technician -

6.37.22 Record the response time. I

3:
. /"

Value/ Units Date Technician
'

,

, : '!;C.. ,
- ' :,.Q. ' y .(-

,

# '

'&
- < ' - *- 1[',gyt, .

. .

,

* ** . ?.$ |,0fYf.} '
'

.)
-

a ( _
. .;.

x -<

T
1

.
* * e*.

[ . y, , , ,
,

_

-
|

.

._

-.(<
|

~
-% g g

, , .
~d ~

.,%s s ,a 4 9 . a "w s g .~, w
,

,
,y- -- :

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

_ ,
g.n .

.
_m.,,. ..________;% -.
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j 6.0 PROCEDURE fj
' ' "

t .

,

! 6.37.23 Adjust the input simulator box potentionwter in channel !
'

' A' corresponding to bistable number 15 until the'
~

,

bistable input is returned to the value adjusted for in.w.
.

.f " ' step 6.1.1. 4 - 65-
'

);<. ; y;
~6.37.24 Reset bista51e number 15 in channel A.r:

-

/
_ Date Tecnnician

_

6.37.25 Repeat steps 6.36.19 through 6.35.24 substituting
channel 'C in place of channel 'A'. -

f

/
.

Value/ Units Date Technician

6.37.26 Repeat steps S.37.18 through 6.37.24 substituting
channel 'D' in place of channel 'A'. .

;
/

~

Value/ Uni ts Date Technician

6.37.27 Disconnect the " Bistable Test" leads and replace the !
input simulator leads on the terminals they were removed .;
from in step 6.37.1

]

/ !

Date Technician ?

6.37.28 Reset all bistables.
.

/ ,

Date Technician -4

6.37.29 Record the largest response time value of steps 6.37.22 ~

6.37.25, 6.37.26 in the " Data Collection Table".

/ '
~

Date technician i

4

5

rQi ,

*sn
+:t "

' ' ' 'f .,

Y[U
'e c.!r,.L >

2

.

e

m

-,

4 f

b i '

v
. . y h'-

.m'.' s
'

3 _
g vf. , e , ~ C- ~ :- _ --- - . - _ . - ., m m., n . _ ggm _
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,

-
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1
6.0 PROCEDURE

_

'

i
6.33 Low SG-2 Flos to RTSG Response Time;

_
. .

[ NOTE: The following section measures the response time f90m'the
i simulation of a trip signal into the Foxboro cabinet (using
'

+. the PPS Response Time Test panel L151) to the time when the
a rotary relays trip. The C-E test box will be used as the

response time measuring device.'

6.38.1 Ensure the temporary LED's are installed across the
L rotary relay contacts per steps 6.19.1 through 6.19.3

1 /
4 Date Technician
}

6.38.2 Remove the PPS input simulator box leads from terminals
19 and 20 on TB-3 of L125.

|

1 /

} Date Technician
i

$ 6.38.3 Connect the " Bistable Test" leads of L151 to terminals
^

19 and 20 on TB-3 of L125.

/

Date Technician '
,

'6.38.4 On the bistable control panel being tested, rotate the
i bistable selector switch to position number 16. -

.
'

/>
'

Date Technician .

6.33.5 Rotate the meter input selector switch to the " TRIP SP" I
*posi tion. *i

/
'

Date Technician,

, 6.38.6 Record the value indicated on the bistable control panel
! digital indicator.
1

'

Volts /

-g Value/ Units Date Technician

; 6.38.7 Rotate the meter input selector switch to the " INPUT"
yt position.

.:)x
,, *

- .

~

Date Techn1cian
1

_

M T"7' - ___. m -- - -~ &
_

v ~ ~~~~------ -- ~- v ~~M
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ft 6.0 PROCEDURE
,*

j 6.33.8 In the "31 stable Test" section of L151, place the toggle-

j~
'

extinguish.
switch in the "0 PEN" position. The LED should

(
.

,
,

' '

$ '' + ~ _ .'

/_[, Date Techntclan,
i

I I d.35.9 Adjust the "HIGH COARSE" and the "HIGH FINE"'

i. potentiometers in the " Bistable Test" section of L151
until the digital indicator on the bistable control
panel reads approximately .1 VDC on the tripped side of
the value recorded in step 6.38.6.

>

_. I
Date Technician

6.38.10 In the " Bistable Test" section of L151, place the toggle
s.vitch in the "CLOSE" position. The LED should energize.

/
_ Date Technician

6.38.11 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital
indicator on the bistable control panel reads 5.00 VDC
_ .1 VDC.+

/
Date Technician,

6.38.12 Record the adjusted voltage.

Volts /
Value/ Units Date Technician

6.33.13 Connect the optical end of a C-E test box pickup cable
to the " Bistable Test" section LED of L151.

/
Date fechnician

6.38.14 Connect the other end of this pickup cable to the
~L'

. " LED 1" jacks in the " START LAMPS" section of the C-E[1 test box.-:

.#

i Y$d /
T? ^ - Date Technician

.
'

.L.

d

me

4

. j

4g

4 4n' N

' g- Me },''.;

k.. - W = u ~m -

- m-m - = ~ ~ ~ ~ '
- -

n
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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.

I
~

Date Technician

. 6.39.16 Connect the other end of these four pickup cables to the
"L1", "L2", "L3" and "L4" jacks in the "STOP LAMPS"
section of the C-E test box.

6.38.17 Energize the C-E test box and ensure the following
; switches are in the correct positions.

.1 "Ll", "L2", "L3", "L4" stop lamps toggle switches are in
the "0N" position.

\ |
Date Technician

.2 " START LAMPS" toggle switch is in the "1/l" position.

/
Date Technician

.3 Start " TIMER MODES" switch is in the step down position.

/
Date Technician

.4 Stop " TIMER MODES" switch is in the step up position.

/
Date Technician

.5 "L5" and "L6" stop lamps toggle switches are in the
"0FF" position.

/
Date Technician

6.38.18 Adjust the input simulator box potentiometer in channel* 'B' corresponding to bistable number 16 until the
bistable is tripped.

/
Date Technician

,'

O S O

t _r ___ _ _ _ _ ~ . - -- - - - . . - - . _ . . . ~ . - . _ _ _ -- - -
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6.0 PROCEDURE
t

~

,

1

6.38.19 Ensure the toggle switch in the " Bistable Test" section
'

of L151 is in the "CLOSE0" position. - O. i

' ~
O '

., ., / ~ O '' -.
7 Date Technicia,n; . .g.

'

6.38.20 Ensure the C-E test box timer is reset. -

! /
_Date Technician

I 6.3 3.21 Af ter the test equipment has stabilized, place the
" Bistable Test" section toggle switch on L151 in the
"0 PEN" position. The timer should start.

/ . i--Date Technician
h6.38.22 Record the response time.

/
Yalue/ Units Date Technician

4

6.38.23 A1just the input simulator box potentiometer in channel
' A' corresponding to bistable number 16 until the -

bistable input is returned to the value adjusted for in
step 6.1.1. i

.t

6.33.24 Reset bistable number 16 in channel 'A'. 4

,

/ !
_ Date Technician #

6.33.25 Repeat steps 6.38.18 through 6.33.24 substituting
channel 'C' in place of channel 'A'.

/
Value/ Units Tte Technician

,

,

6.38.26 Repeat steps 5.33.18 through 6.39.24 substituting
channel 'D' in place of channel ' A'. .

'.? /' , k; '

Yalue/ Units Date Technician
-

-un..
_ G~' , ; 9 _. *

, d.y
*f- ' dif . p*

.'('||h;'.'".k.
'Y. .' ^

[3- J
; , i:

ygg..~

,
m

.

84 -

_
#+4 9

.

"g Y.

- -

, A|
, - .

- *****MW
3_ _

v M Y_ T_'Y ', " I
~
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j _

j 6.33.27
Olsconnect the " Bistable Test" leads and replace the
input simulator leads on the terminals they were removed

i ,

from in step 6.38.1
.

- f,'
[
; /

~

i ~0 ate
-

Technician ~
.

| 6.38.28 Reset all bistables.
;

| /

b ~Date Technician -

6.38.29
6.33.25, 6.33.26 Record the largest re'sponse time value of steps 6 38 22i

in the " Data Collection Table"
'

..,

|
."

\ 7
-

7 ate
^

h 6.39 Technician ~

gh_-High Containment Pressure to ESFAS Response Time
NOTE:

The following section measures the response time from th
the PPS Response Tima Test panel L151) to the time when thsimulation of a trip signal into the Foxboro cabinet (using

e'

solid state relays trip.
the response time measuring device.The C-E test box will be used as

e ,

i

6.39.1
and 47 on TB 1 of L125. Remove the input simulator box leads from terminals 45

'

.

/~0atT Technician -

6.39.2

46 and 47 on TB-1 of L125. Connect the "81 stable Test" leads of L151 to terminals
,

/__

Date Technician6.39.3

cable in series with a six VDC poder supply acrossIn bay 6 of cabinet A (LO34), connect an LED jumper
terminals 45 and 48 on terminal strip TBSS.
monitors contacts on the solid state relay SSRIA (CCAS)This

e

f,

~ 0 ate
Technician -

u
%;% 9 t

. .

Y

,e , ' - ' -
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W 6.0 PROCEDURE - - - -

' ,Ie

,

- -- .; 6.39.4 In bay 5 of cabinet B (2LO35), connect an LEO jumper '

u
~ cable in series with a six volt DC power supply across -|,

tenninals 45 and 43 on tenninal strip T855. :;
p y monitors contacts on the mechanical relay SSR18.This;(CSAS)
( , .n.,' . f

~ .,;
'

,[_. Date Technician i
( 6.39.5 Connect the optical end of a stop cable to the LED

installed in step 6.39.3 and connect the double banana
plug end to the "L1" jacks of the C-E test box.

/ ;

Date Technician '

6.39.6 Connect the optical end of a second stop cable to the
LED installed in step S.39.4 and connect the double j
banana plug end to the "L2" jacks of the C-E test box. -

i
/

'

Date Technician 1

6.39.7 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.
,

!
j 4

'Date Technician
,\

6.39.8 On the channel 'B' bistable control panel, rotate the 1
bistable selector switch to position nurnber 19. ~

a'
/ t

Date Technicfan

6.39.9 Rotate the meter input selector switch to the " TRIP SP"
position.

/ 3
Date Technician

T ~ . 6.39.10 Record the value indicated on the bistable control panel
- ,

|
_j ... digital indicator. '

4 y -y
.ra /

-y '

-

7 Value/ Units Date Technician
- ;,kpS?

.-

.. :

n -Q , l,

' Y
'

,

-.

, |

'

. - .

- -, 4 %.

< , %

4 #
%

j2
_ ,

. ,,i n .j .
'u

,
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~"
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j 6.0 PROCEDURE
,

.

'

6.39.11 Rotate the mater input selector switch to the " INPUT * '
,

- position. 1 gp _
.

) ; j. -.

,

~'
j Date Technician ~
!

6.39.12 In the " Bistable Test" section of L151, place the toggle
switch in the "0 DEN" position. The LED should
extinguish.

/
__Date Technician

. 6.39.13 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
I patentiometers in the " Bistable Test" section of L151

untti the digital indicator at the histable control
panel reads 1.00 VDC + .1 VDC.

;1
,

/
Date Technician

d

6.39.14 In the " Bistable Test" section of L151, place the toggle
switch in the "CLOSE0" position. The LEO should
energize. '

-

/ :

_ Date Technician
'

6.39.15 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 untti the digital
indicator on the bistable control panel reads
approximately .1 VD0 on the tripped side of the value
recorded in step 6.39.10.

,
'

/
Date Technician

6.39.15 Record the adjusted voltage. !

Volts /
'

Value/ Units Date Technician '

. . , 6. 39.17 Energize the C-E test box and ensure the following
,t switches are in the correct positfor.s.
y r

; .;;

jh .
' ; $

3.- .

* -

..

+ |

,.y my _ a - _ .,__m.. m n i n. a.n.,. _ .-.n - -.- n
-

_
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h [6.0 PROCEDURE - .' -

r .

| 6'.39.17.1 "L1" and "L2" stop lamps toggle switches are in the "0N"
'

'

. position.|~ - m.
,.,

_

~--p,:
.d!-::
* ~

|, . .

_ .|,'7
'

____Date Techn'cian

D' 2 "L3", "L4", "L5" and "L6" stop lamps toggle switches are.
.

''* in the "0FF" position.
,

'

/
. Date Technician

3 " START LAMPS" toggle switch is in the "l/1" position..

/

Date Technician
~'

4 Start " TIMER MODES" switch is in the step up position..

/
Date Technician

5 Stop " TIMER MODES" switch is in the step up position.-

.

1
- '' Date Technician

6.39.18 Adjust the input simulator box potentiometer in channel
'A' corresponding to bistable number 19 until the
bistable is tripped.

..

/
"

Date Technician

6.39.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 PEN" position.

/
Date Technician

, 6.39.20 Ensure the C-E test box timer is reset.

r ,1,5 /'

pih[9 , .~:,C . Date Technician
h;8

9.qpt;
*'

ty -t,

J *;y s

+- *

'

.

r,' - .:

~ '
, , .6 , ,

'

'

,p .s- *
,

e

, . . .- .
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"
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6.39.21 Af ter tha test equipment has stibilized, place the
"Bista51e Test" section toggle switch on L151 in the
"CL9SE" position. The timer sh331d start.

I
~ Tite Technician

6.39.22 Record the response time.

/

ValuellEits Date Technician

6.33.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 19 until the
bista31e input is returned to the value aijusted for in
step 6.1.1.

6.39.24 Reset bistable number 19 in channel ' A'.

I

Date Technician

6.39.25 Repeat steps 6.39.18 through 6.39.24 substituting
channel 'C' in place of channel 'A'.

I

Value/ Units Date Technician

6.39.25 Repeat steps 5.33.13 through S.39.24 substituting
channel 'D' in place of channel ' A'.

/
Value/ Units 7 Re Technician

6.3).27 Disconnect the "31 stable Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.39.1.

/-

- _Date Technician

* 6.39.28 Reset all bistables.

/

Date Technician

'
--

. . . - - . , , - - . . . - . . - - . ~ . . . . . - . . . - . -
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5.39.23 Record the largest response time value of steps 6.33.22,
6.39.25, 6.39.25 in the " Data Collectio, Table." ,

/

Date Technician
.

!6.40 Low RWT Level to ESFAS Response Time
'

NOTE: The following 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
solid state relays trip. The C-E test box will be used as
the response tima measuring device.

6.40.1 Remove the input simulator box leads from terminals 35
and 37 on T3-1 of L125.

/

7 Tte Technicfan

6.40.2 Connect the " Bistable Test" leads of L151 to terminals
35 and 37 on T3-1 of L125.

/

Date TechnicTan

6.40.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six VDC poder supply across
terninals 31 and 33 on terminal strip TB55. This
monitors contacts on the solid state relay SSRI A. (RAS)

/.
Date Technician

6.40.4 In bay 5 of cabinet B (LO35), connect an LED jumper
cable in series with a six volt T, poder supply across
terminals 31 and 33 on terminal strip TBSS. This
monitors contacts on the solid state relay SSRIB. (RAS)

/

Date Technician

6.40.5 Connect the optical end of a stop cable to the LED
installed in step 5.40.3 and connect the double banana
plug end to the "L1" jacks of the C-E test box..

'

/

Date Technicfan

__ .._ _ ._ _ . __ _ _ ___ _ __ . q 7 7 7 . , - -... .. - ~.
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'

.

6.40.6 Connect the optical end of a seconi stop cable to the
LED installed in step 6.40.4 and connect the double
banana plug end to the "L2" jacks of the C-E test box.

I
Date Technician

6.40.7 Connect the optical end of a start cable to the LED
installed 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 Technician

6.40.3 On the channel 'B' bistable control panel, rotate the
bistable selector sditch to position number 20.

.

/

Date Technician

6.40.9 Rotate the meter input selector switch to the " TRIP SP"
position.

/
Date Technician

6.40.10 Record the value ir.dicated on the bistable control panel
digital indicator.

Volts /
Value/ Units Date Technician

6.40.11 Rotate the mater input selector switch to the "ItPUT"
position.

l

/
Date Techni'cTan

! 6.40.12 In the " Bistable Test" section of L151, place the toggle
i switch in the "0 PEN" position. The LED should

extinguish.
| /

Date Technician

|

|
_ - - . , .
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6.40.13 Adjust the "HIGH 00 ARSE" and the "HIGH FINE"
potantioneters in the " Bistable Test" section of L151
until the digital indicator at the bistable control
panel reads 2.50 VD0 + .1 VDC.

/
-Date TechnEian

6.40.14 In the " Bistable Test" section of L151, place the toggle
switch in the " CLOSED" position. The LED should
energize.

/
Date Technician

5.40.15 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 VDC on the tripped side of the value
recorded in step 6.40.10.

/
Date Technician

6.40.15 Record the adjusted voltage.

Volts /
Value/ Units- Date Technician

6.40.17 Energize the 0-E test box and ensure the folloding
switches are in the correct positions.

.1 "L1" and "L2" stop lamps toggle switches are in the "(M"
position.

/
Date Technician

.2 "L3", "L4", "L5" and "LS" stop lamps toggle switches are
in the "0FF" position.

/
Date Technician

.3 " START LA'4PS" toggle switch is in the "1/1" position.

/
Date Technician

. . . . . .
,. - - --
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6.40.17.4 Start " TIMER IODES" switch is.in the step up position.

/

___Date Technician

.5 Stop " TIMER MODES" switch is in the step up position.

I
Date Technician

6.40.18 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 20 until the

' bistable is tripped.

I
~

0 ate ~Te~chnician

6.40.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 PEN" position.

l
_ Date Technician

6.40.20 Ensure the C-E test box timer is reset.

/

Date Technician

6.4 0.21 After the test equipment has stabilized, place the
"31 stable Test" section toggle switch on L151 in the
"CLOSE" position. The timer should start.

/
Date Technician

6.40.22 Record the response time.

/
Value/ Uni ts Date Technician

6.40.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 20 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

-
.
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6.0 PROCEDURE ~

6.40.24 Reset bistable number 20 in channel 'A'..

/
Dtae l'sainician

6.40.25 Repeat steps 6.40.18 through 6.40.24 substituting
channel 'C' in place of channel 'A'.

/

Value/ Units ~~Date Technician

6.40.25 Repeat steps 6.40.18 through 6.40.24 substituting
channel 'D' in place of channel 'A'.a

/

Yalue/ Units Dat,e Technician

6.40.27 Disconnect the " Bistable Test" leads and replace 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 6.40.22,
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 following 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 4 hen the
solid state relays trip. The C-E test box will be used as
the response time measuring device.

s
-

A
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E

'

6.0 PR,9CEDURE

6.41.1 Remove the input simulator box leads from terminals 30
and 31 on TB-1 of L125.

/
Date l'echnician

6.41.2 Connect the " Bistable Test" leads of L151 to terminals
33 and 31 on TB-1 of L125.

/
__Date Technician

6.41.3 In bay 6 of cabinet A (LO34), connect an LEO jumper
cable in series with a six VDC power supply across
tenninals 37 and 39 on terminal strip TB55. This
monitors contacts on the solid stste relay SSRI A.
(EFAS-1 )

/
Date Technician

6.41.4 In bay 5 of cabinet B (LO35), connect an LED jumper
cible in series with a six volt DC power supply across
terminals 37 and 39 on terminal strip TB55. This
monitors contacts on the solid state relay SSRIB.
(EFAS-1)

/
Date Technician

6.41.5 Connect the optical end of a stop cable to the LED
installed in step 6.39.3 and connect the dou51e banana
plug end to the "L1" jacks of the C-E test box.

.

/
Date Technician

6.41.6 Connect the optical end of a second stop cable to the
LED installed in step S.40.4 and connect the double<

banana plug end to the "L2" jacks of the C-E test box.
*

/
Date Technician

M

*6
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6.0 PROCEDURE

6.41.7 Connect the optical end of a start cable to tha LEO
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.

I
Date Technician

S.41.8 On channel 'B' bistable control panel, rotate the
bistable selector switch to position number ?l.

/~

Date Technician

S.41 .9 Rotate the meter input selector switch to the " TRIP SP"
position.

- _ _ /
Date Tecnnician

6.41 .1 0 Record the value indicated on the bistable control panel
digital indicator.

Vol ts_ /
Value/ Units Date Technician

6,41 .1 1 Rotate the meter input selector switch to the " INPUT"
position.

/
- Date Technician

6.41 .1 2 In the " Bistable Test" section of L151, place the toggle
switch in the "0 PEN" positiof. The LED should,

| extinguish.
|

___Date Technician

6.41.13 Adjust the "HIGH COARSE" and the "HIGH FINE"
potentiometers in the " Bistable Test" section of L151
until the digital indicator at the bistable control
panel reads 3.70 VDC + .1 VDC.

I
Date Technician

|

|

!

I

. _ . . _ _ _ .
_. - . - - - -
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6.0 PROCEDURE '

*

6.41.1 4 In the "Bistule Test" section of L151, place the to3gle-
switch in the " CLOSED" position. The LED should,

ene rgize.

/
! Date Technician
!

i 6.41 .1 5 Mjust the " LOW COARSE" and " LOW FINE" potentiometers in
the "Bistele Test" section of L151 until the digital I

indicator on the bistable control panel reads
approximately the sum of: .1 VDC plus the input value

[ of position 22 plus the value recorded in step 6.41.10.

/
T fe Technician

6.41 .1 5 Record the adjusted voltage. '

Volts
^

/ |
Value/ Units Date Technician '

,

6.41.17 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 "09"
position.

.. .

/
_

>

._ Date Technician

.2 "L3", "L4", "L5" and "L6" stop lamps' toggle switches are
in the "0FF" pasition.

/
| 6 ate Technician

.3 " START LA'4PS" toggle switch is in the "1/1" position.

/
'

_

Date Technician

.4 Start " TIMER MODES" switch is in the step up position.

/
Date Techn1 clan

,

f

_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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6.0 PROCEDURE

6.41.17.5 Stop " TIMER MODES" switch is in the step up position.

I

Date Technicf'an

6. 41 .1 8 Adjust the input simulator box potentiometer in channel
' A' corresponding to 51sts51e number 21 until the
bistable is tripped.

/
Date Technician

> 5.41.19 Ensure the toggle switch in the " Bistable Test" section
of L151 is in the "0 PEN" position.

/
_Date Technician

6.41.20 Ensure the C-E test box timer is reset.

/
Date Technician

6. 41. 21 After the test equipment has stabilized, place the
" Bistable Test" section toggle switch on L151 in the
"CLOSE" position. The timer should start.

/
Date Technician

6.41.22 Record the response time.

/
Valuelunits Date Technician

5. 41 . 2 3 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 21 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

| 6. 41 .2 4 Reset bistable number 21 in channel ' A'.
i

/
Date Technician

;

{

. . . , . . - . . . . . . . .
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,-- ..



.- -

', SAN ON0FRE NUCLEAR GENERATING STATION INSTRUV.ENT AND TEST PROCEDURE SD23-II-3.2
UNITS 2&3 REVISION O PAGE 277

.
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6.0 PROCEDURE

6.41 . 2 5 Repeat steps 5.41.18 through 6.41.24 substituting
channel 'C' in place of channel ' A'.,

/
Value/ Units Date Technician

6.41.2 6 Repeat steps 5.41.13 through 6.41.24 substituting
channel 'D' in place of channel ' A'.

/

Value/ Units Date Technician

6.41 . 2 7 Disconnect the " Bistable Test" leads and replace the.

input simulator leads on the terminals they were removed
from in step 6.41.1

/

Date Technictan

6.41.28 Reset all bistables.

/
Date Technician

6.41 .2 9 Record the largest response time value of steps 5.41.22,
6.41.25, 6.41.25 in the " Data Collection Table".

/
Date Technician

6.42 H,i_3h SG-2 Differential Pressure to ESFAS Response Time

N1TE: The following 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
solid state relays trip. The C-E test box will be used as
the response time measuring device.

6.42.1 Remove the input simulator box leads from terminals 27
and 28 on TB-1 of L125.

/
~ Date Technician

.
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,

6.0 PROCEDURE

5.42.2 Connect the "31 stable Test" leads of L151 to terminals
27 and 23 on TB-1 of L125.

/
Date Technician

6.42.3 In bay 6 of cabinet A (LO34), connect an LED jumper
cable in series with a six VD0 pover supply across
terminals 40 and 42 on terminal strip TBSS. This
manitors contacts on the solid state relay SSR1 A.
(EFAS-2)

*

/
~~Date Technician

5.42.4 In bay 5 of cabinet B (LO35), cpnnect an LED Jumper
cable in series with a six volt DC power supply across
terminals 40 and 42 on terminal strip TB55. This
monitors contacts on tha solid state relay SSR18.
(EFAS-2)

|
__ Date Technician

6.42.5 Connect the optical end of a stop cable to the LED
installed in step 5.42.3 and connect the double banana
plug end to the "Ll" jacks of the C-E test box.

/
__ Date Technician

6.42.6 Connect the optical end of a second stop cable to the
LED installed in step 5.42.4 and connect the double
banana plug end to the "L2" Jacks of the C-E test box.

/
--Date Technician

6.42.7_ Connect the optical end of a start cable to the LED 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.

/
7te Technician

.

. _ . . . .+-a * - * - 6
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6.0 PROCEDURE

6.42.8 On channel 'B' bistable control panel, rotate the
bistable selector switch to position number 22.

I
Date Technician

6.42.9 Rotate the meter input selector switch to the " TRIP SP"
posi tion.

/
7 ate Technician

6.42.10 Record the value indicated on the bistable control panel
'

digital indicator.

Volts /
Yalue/ Units _ Date Technician

6.42.11 Rotate the meter input selector switch to the " INPUT"
position.

I
_.Date Technician

5.42.12 In the " Bistable Test" section of L151, place the toggle
switch in the "03EN" position. The LED should
extinguish.

I
Date Technician

6.42.13 Adjust the "HIGH C0 ARSE" and the "HIGH FINE"
potentiometers in the "Bista51e Test" section of L151
until the digital indicator at the bistable control
panel reads 3.70 YDC + .1 VDC.

I

/
___Date Technician

6.42.14 In the " Bistable Test" section of L151, place the toggle
'

switch in the " CLOSED" position. The LED should
ene rgize,

i /

Date Technician

.. .
_ .
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[ 6.0 PROCEDURE
4

6.42.15 Adjust the " LOW C0 ARSE" and " LOW FINE" potentiometers in
the " Bistable Test" section of L151 until the digital' indicator on the bistable control panel reads
approximately the sum of: .1 VD0 plus the input value
of position 21 plus value recorded in step 6.42.10.

/

Date Technician

5.42.15 Record the adjusted voltage.

Vol ts /

Value/ Units Date Technician.

5.42.17 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.

I
_.Date Technician

.2 "L3", "L4", "L5" and "L6" stop lamps toggle switches are
in the "0FF" position.

/

Date Technician

.3 " START LAMPS" toggle switch is in the "1/1" position.

/
Date Technician
e

.4 Start " TIMER MODES" switch is in the step up position.

/

Date Technician
"

.5 Stop " TIMER MODES" switch is in the step up position.

/
__Date Technician

. _ . _ . . . - . m. - - . -, ,.
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$ 5.0 PROCEDURE

Ad}ust the input simulator box potentionster in channel6.42.18
' A' corresponding to bistable number 22 until the'

bistable is tripped.

/

Date Technician

6.42.19 Ensure the toggle switch in the " Bistable Test" section
ef L151 is in the "0 PEN" position.

/
Date Technician

"
.

6.42.20 Ensure the C-E test box timer is reset.

/
Date Technician

6.4 2.21 Af ter the test equipment has stabilized, place the
" Bistable Test" section toggle switch on L151 in the
"CLOSE" position. The timer should start.

/
Date Technician

S.42.22 Record the response time.

/
Value/ Units Date Technician

6.42.23 Adjust the input simulator box potentiometer in channel
' A' corresponding to bistable number 22 until the
bistable input is returned to the value adjusted for in
step 6.1.1.

S.42.21 Reset bistable number 22 in channel 'A'.

/
T te Technician

6.42.25 Repeat steps 6.42.18 through 6.42.24 substituting
channel 'C' in place of channel 'A'.

/
Yalue/ Units Date Technician

.._ _.. ._. _
, .
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'

6.0 PROCEDURE 2

6.42.25 R2 peat steps 5.42.13 through 6.42.24 substituting
caannel 'D' in place of channel 'A'.

/

Value/ Units Date Techniciaa

6.42.27 Disconnect the " Bistable Test" leads and replace the
input simulator leads on the terminals they were removed
from in step 6.42.1

/
_ _ _Date Technician

-

6.42.23 Reset all bistables.

/
Date Technician

6.42.29 Record the largest response time value of steps 6.42.22,
6.42.25, 5.42.26 in the " Data Collection Table".

/
Date Technician

6.42.30 After completing the " DATA COLLECTION TABLE", use the
data to fill in the " RESPONSE TIME 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 combination of int 2gral response times
exist for a given function, use the most conservative
(longest) response tim? value when filling in the time
response table.

6.43 Restoration

6.43.1 Disconnect all test boxes and reconnect proper leads to
te rminal s.

/

_.Date TecTnician

_

- _ , . -
_. _ :- - - - - . z- - - n _. - - .
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3.0 PROCEDURE

6.43.2 Reconnect P31 and P35 in all four channels.

/
Date Technician

6.43.3 Verify the RPS/ESFAS per press bypass is enabled on all
f3Jr channels.

/
Date Technician

-

6.43.4 Verify the DN3R/ LOCAL POWER DENSITY BYPASS is enabled on
- all four channels.

/
Date Technician

6.43.5 Verify the LOSS OF LOAD BYPASS is enabled on all four
channel s.-

/

Date Technician

6.43.5 Verify the HI LOG POWER BYPASS is not enabled on any
channel.

,

/

Date Technician
4

6.43.7 Verify the TEST POWER SUPPLY is deenergized.

/
_ _ _Date Technician

6.43.8 Step the varia51e SG pressure setpoint down to its
minimJi to clear the L0 SG PRESS trips.

NOTE: Depending on actual RWT level and steam generator levels, it
may not b2 possible to clear the LOW SG LEVEL and LOW RWT
LEVEL trips.

6.43.9 Verify no bistable Pretrip, Trip, or Bypass lights are
energized on any of the four channels.

/

Date Technician
,

'
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6.0 PROCELJRE

6.?3.10 Yerify all PPS bay doo:'s are closed and locked.

~~Date Technician

6.43.11 Remove all jumpers that were installed in step 6.1.4 and
unisolate all the field wiring that was isolated in
step 6.1.4.

|
Date Technician

6.43.12 Inform the watch engineer that the test has been
compl eted.

;

|
->

Date Technician

7.0 RECORDS

7.1 On completion of this test, this procedure shall be signed by the
technician and responsible Instrument Foreman. The Supervisor of
Nuclear Plant Instrumentation shall review and approve the data.

- 7.2 Transfer of data shall be made to the CDM Center per S023-IC-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 equipment as instructed in Step 3.6.

.-
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67.0 RECORDS

7.4 Record the date test completed

Technicians

Foreman

Approved by Date

Remarks

,

8.0 ATTACHMENTS

8.1 Data Collection Tables (11pages)

8.2 Drawings and Diagrams (7 pages)

8.3 Pressure Transient Information (Appendix C) (1 page)

8.4 Rotary Select Switch Positions (Appendix D) (3 pages)

8.5 ESFAS Actuation Relays Electrical Line Up (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)

8. KATZ
Station Technical Manager

VS:1944b/mr
Continued from 1943b

,. .
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ATTACHMENT 8.1
CDM ENCODE N0.

DATA COLLECTION TABLE

STEP NO. DESCRIPTION VALUE UNITS

6.2.12 PT-0101-1 High Pzr Presst

: 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 Lcw SG-2 Press c

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 '_evel
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 Pressure
6.22.4.28 Excore 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

i 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 e
6.25.28 Low Pzr Press to SIAS -

6.25.42 Low Pzr Press to CCAS
6.26.29 Low 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

I

, [ ._ , . - , _ ~ _, *'' ..__,.,.___,_.5 .._..2_1 "~
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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

.
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4 SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-il-3.2UNITS 2 AND 3 REVISION 1 PACE 5 OF 11',

ATTACHMENT 8.1
TRAIN B

4

i 1. Pressurizer Pressure-Low
f

f a. SIAS
(1). Safety injection,

'

a. High Pressure Safety injection

FicId Comp. Rec. Time Test No. Relay Time Test No. Total Time* P01')

* HV-9323
* HV-9326
* HV-9329
* HV-9333

b. Low Pressure Safety injection

* P016
* HV-9322
* HV-9331 ,

3. Containment isolation
Emerg. Diesel Start Delay of 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 Timea. CCW. Pumps
*P-026

. . . - _ _ , ,b. C.C.W. Valves
i HV-6213

HV-6219,

HV-6368,

HV-6369
HV-6372,

HV-6373'

; c. Emergency Cooling Fans
.

* A-072
: A-073
' * E-400
' * E-402

3. Conta inment Pressure High,

a. Sl AS (see Pressurizer Pressure Low)b. CIAS
(1.) Containment isolation (See items)

4. Containment Pressure High High

a. CSAS
(1) Conta inment Spray

* HV-9368
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-1 SAN ONOFRE NUCLEAR CENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2
UNITS 2 AND 3 REVISION 1 PACE 8 0F 11 '

.

ATTACHMENT 8.1 '
,,

'1
! RESPONSE TIME TABLE (Continued)

Reactor Trips
:

{ CPC Signal RTSC Total Tech. Spec. Verified
; Function P roce ss i no ( Co rrected ) Response Time Accept. Crit. Initial /Date

Local Powe r Den s i ty H i
,

t

1. Ex-Core Detectors .68 sec**

i 2. CEA Positions .53 sec**

DNBR Low
..

1. Ex-Core Detectors .68 sec*

2. CEA Position sec**
3. Cold Leg Temp. .68 sec##,

,

4. Hot Leg Temp. .68 sec##
5. RC Pump Shaft Speed .68 sec#
6. PRSRZR Pressure .68 sec###>

NOTE: Cold and Hot Leg Temperature sensors are response time tested on a stand alonei
a basis. Record the time constants sepa rately,
i

1. Cold Leg Temp. Sensors Acceptance Criteria Ve rified
value/ units; 5.4 sec.

initial /date
,

*

2. Hot Leg Temp. Senso rs 5.4 sec
! value units initial /date-
k

FOOTNOTES:

* Neutron detectors a re exempt from response time testing. Response time of the neutron flux 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 CEA drop.

# Response time shall be measured from the onset of a 2 out of 4 Reactor Coolant . Pump coastdown.

## Response time shall be measured from the output of the sensor. RTD response time sha l l be measured at least
once per 18 months by means of the Loop Current Step Response (LCSR) method. The measured R of the slowest
RTD shall be less tl:an or equal to 6.0 seconds.

### Response time shall be measured f rom the output of the pressure transmitter. The transmitter response time
constant shall be less than or equal to 0.7 seconds where the pressure transmitter response time is equivalent to
the time interval required for the transmitter to achieve 63.2% of its total change when subjected to a step change
in pressure transmitter pressure.
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f SAN ONOFRE NUCLEAR CENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-il-3.2UNITS 2 AND 3 REVISION 1 PACE 9 OF 11
ATTACHMENT 8.1

RESPONSE TIME TABLE

ESFAS

Trip Unit Field Total Tech. Spec. VerifiedFunction Sensor to ESFAS Components Response Time Accept. Crit. Initial /Date

PZR Press Low $ 31.2 sec*HPSI
,

PZR Press Low
. 41.2 sec*LPSI

PZR Press Low
5 11.2 sec* Note 2Cntmt. Isol. and 3

PZR Press Low $ 25.6 sec*Cntmt. Spray Pumps

' PZR Press Low $ 31.2 sec*CCW Pumps

PZR Press Low,

CCW Valves $ 11.2 sec Note 4

PZR Press Low - S 21.2 sec*Eme r. C ig . Fans

Cntmt. Press High 5 41.0 sec* '

HPSI

Cntmt. Press High 5 41.0 sec*LPSI
,

Cntmt. Press High 5 25.4 sec*Cntmt. Spray Pumps
,/

Cntmt. Press High
CCW Pumps 5 31.0 sec*

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 Sl AS are included.
2. Response time includes emergency diesel generator starting delay (applicable to AC motor operated valves other

than conta inment purge va lves), instrumentation and logic response only. Refer to table 3.6-1 for containmentisolation valve closure times.
3. All CI AS-Actuated valves except MSIVs and MFIVs.

'

4. CCW non-critical loop isolation valves HV-6212, HV-6213, HV-6218 and HV-6219. ,

5. Response time includes instrumentation, logic, and isolation damper closure. times only.

1

. d
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SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-11-3.2

{ UNITS 2 AND 3 REVISION 1 PAGE 11 0F 11*

ATTACHMENT 8.1
4

PESPONSE TIME TABLE

ESFAS

(Continued)

Trip Unit Field Total Tech. Spec. Verified
function Sensor to ESFAS Components Response Time Accept. Crit. Initial / Dale

SG-2 Press Low $ 10.9 sec*
MFW isol.

| Low RWT LVL 5 50.7 sec*'

j Cntmt. Sure VLVs
Open

Low RWT LVL $ 40.7 sec*,

ECCS Miniflow '

VLVs Shut

SG-1 LVL Low 5 40.9 sec*Aux. FW
AC Tra ins

SG-1 LVL Low 5 30.9 sec -,

Aux. FW
Stm./DC Train

1 SG-2 LVL Low $ 40.9 sec*
= Aux. FW'

AC Trains
~

SG-2 LVL Low 5 30.9 se'c
>. Aux. FW
! Stm./DC Tra in

i FOOTNOTES:

| 1. Response times include movement of valves and attainment of pump or blower discharge pressure as applicable.
'

j Emergency diesel generator t ta rting delay (' 10 sec. ) and sequence loading delays for SI AS are included.*

2. Response time includes emergency diesel generator starting delay (applicable to AC m' tor operated valves othero
1 than conta inment purge va lves), instrumentation and logic response only. Refer to table 3.6-1 for conta inment ;

isolation valve closure times."

3. All CI AS-Actuated valves except MSIVs and MFlVs.
"

4. CCW non-critical loop isolation valves HV-6212, HV-6213, HV-6218 and HV-6219.
i 5. Response time includes instrumentation, logic, and Isolation damper closure times only.

1945b
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SAN ONOFRE NUCLEAR GENERATING STATION
>

UNITS 2 AND 3 INSTRUMENT AND TEST PROCEDURE S023-II-3.2
REVISION 1 PAGE 1 0F 7
ATTACHMENT 8.2
CDMC ENCODE NO. NC119-TRP

'

j, . L ,1 1 ,1
~

'

;,.

, ,

,_ ,, .
,, ,,

i , .

.

V6 V2
"

VD V1

J
' e .

,

. ._

k , V8
*'

(%s) W f~?
~

,

HYDRAULIC V10 PNEUMATIC
ACCUMUL AT OR A1 .2 A2 ACCUMULATOR

SOLENOID

L
r 7 7 3,gg7,,

GAGE
4.( ,.
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APPENDIX A [
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FIGURE A-1 l
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SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2
UNITS 2 AND 3 REVISION 1

. PAGE 2 0F 7
ATTACHMENT 8.2

TIME RESPONSE TEST SET CONTROLS
*

IDENTIFICATION FUNCTION

A Sight Gage Accumulator level indication
and filling point

VI 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 switch output voltage

SI Signal Initiate Solenoid valve actuation switch

J Power On-Off switch

RT Reference transducer Reference signal source

V3 Vent / Drain Vent-Orain valve for pneumatic
accumulator

V5 Drain Drain valve for hydraulic accumulator

V7 Sight Gage / Fill - Sight gage isolation valve

APPENDIX A

Figure A-2

( ,
_ __x _ - . _ . _ . . _ .

_ .
.



w

f ..4 *.*e , . ' .
. ..d. . . . m. . . *-';1 .;hg, * *

N. P.
.

.'
.. ., . i 5 < s}' d >'}g -

*
'f; c., - _.4

., e3,.,9
; a , - * >

6g .. P-9 - g ,0MA
ao 1*.O q , ' '..t.<.)~ p...f .( ;iy .'/1,.,s,; '.4, . . ,

/
-

;.1
,

..
g

i e

f p . O[ 5
~s

Qg,y(.
-. g .e ap

9-
/t

- < ' *
.E'Yr $ 5

.*: a c .

' SL )' ^ s
* , ,.*'S~- s

.' *E p .,|c.'

..{.J'p..,/%'4,w[C.
-

.. - t -q .~"
i ce.', 'u ' , d '; .. s,

. , f. %'i .t
' - <

* . +3
' f9" ' . - 3

.

mw |g -
.I

!e* - 3* ^, , . , , , -NO Y .. , d,' 'm - M W' , 'm} , <
' v,

,.
'

Q. w'g g, e,
..W .

i
*

g04 *

. , Q.];o* p.
s . ,'' 1,

, , . ~y. . P4dQ % g } j :,y
}iQ. .Q ' * 1wo \0 ' ~ - ''

7 -1[.+*'
y*^'4' .b . . ,

. . |.,:'i-'", - W'' - ~ ,
* ,

Q . < ig .-
- .%.L '

. 9, ,N..u p 's 'L %2. g c.
. .

qpr M''M.- 3 '
. -p. t .,e*gs- R%g . n

4 e %..Wi 'R V f,[a ? ? ' ''
j.t M ...

3, ;, . p .
-

d ' ~

ja

e . $
h rf - 2 r , A ' ~O w,

M > ' s f -{,<y,% . g,. , c. . . .e u b y %. .. u..y '.mv~ s m g :r. <

7.%n i , . t i
., uw c e t.-j Y .t

' *
:. t

g W , y_ . o. i. . ,y* - $0,3%g
o , '!!.h g n e,u.;ph D. p; . c p . ; . jO . (

w, %o c ., M .< ! fk!Y . . . wy R. *, * ;
1

- ; ;$ . 7 uf.I i . $ [,O.~
-

W.af.Qv.Ad.-p**y Nw ,.,?.. g \@... e
l 4n"

.?| g;e#w. 'f: ?
.

'

s'r'**Js<.2 .c % m. .. w4, ,
*y

i
-

r &fs$NNNY.
h,

% /\:t
o

d.A h t '

% & &....*'172.p;fp.$r. f' uk
s.; s t,;.n

.w '' i

'f. , i i s '~>- -::- -
-., t..

,

y p.,,

,4. M.U S4b,d.,v. ' O . t . (o, N,

.

['3..s, ,: ,

,g.s , k.c .,1..gdkh .S~'%
A[p:pnt@311 {.;

i . .r' e.'j - , W) .g*e uq e , _v, '.;* .t 5bye
~ q; g. ; m. ~, , 1 g g , w. .

j | h, SY [,h, . M.
,

. M f,. i , .
; >5x5 .

1'h$
.-

I f.
, y

o - ec r %
y-4 ',

.5
4< , ,

'zn :
< Qs,1e u

#g w,'p<>Q~gm.p ,.
, en

. c ' ,- .a E. . , ar
&.m

2- . -gmQ
. g .

,..x

- M M ,.A
. ,. o.

y. . u. . . ,o.: ,
'-

3 , y ,,
s .n u,

s , g.
a,, s,. .d. . A.., t yc,:

s , .m-a , , .

.o - *
- {'* h. a q fNA| &u '>,

L- .. .

n 3....~. ;? .p . p , . ,
. &-? -X

.

, ,

km, ,: $wc -. v,.n i \',;
'

.
.

|F'%. #.
m u +. ,

,-) ' , , ,4e ' , . 1

, 1 s, l . 5
4_5 A.m y . .

gitN e '. -
t,

O 2,;r i s . , .w <-
, -

'."4..
M,e w'* Ng.) h + gY f* g ,' ( -> mt m e

. Q ,. s h ,-; =,, t ,. t.
j ,- * s t.; w . mi >>

* , - 4 .,,,e,,,. I. QJ ,LJ .

J ,t
e e g1% ,.p

.y/*$c e t, , p* My ', ei . -t'.j K. gg .. i ' g.
} u T, , - p

.

p .< , . _4,- i

'

Mip%e,4 Q %
- ">

u
- *) ! O 3,

N;f.3y, $d. .
3 w --, - ;*tim -3c '3'i ".,) m
. g q w ;' f { }

* d'!" ;.
.

;f
1. . t 1u e
T A: Wh iO.P W

,, m-
* . c'd '4

-J '1. " H
M, , , , E '. . ' p' ?

,-

,
.

W.
8, f . , . .g

U .,,,a ,.n''. ,*

9. ,v [ * .
. s, - 4.. 6 f

K.,,'N*
' . . U L' :

~1. s .

.'''% .-

,)

H i i O,
' a. : f "% .'

j$fO m
g

;, A y t.
, . .-

' y' A . . .. : s, W' W . .
*O "

h:;;;' v .
-

V;, '

.
.

?.1a t- OFR .'*

g m ? "g.
- g ^u w -,

s S,h -,c s af ,- -
.

r ,,

y ,. '', . * <

- ,4
.'T- - m% 4.,1 i, + 6 ,4f ,a j#\'

o
4

, ) , c.}q-L
; p. ',.a . j ,) 3* # ' .."3['g.; ,

,,

, ; % , , <s _' g.' i * *
3.,,. g ,

u
' 3,

-<1
y>.j0i *&,,

= . L, 4
*-(

.

,

-}j i1
je i .

,
-f., l . , - , t ; y c, r. . , . . .d, . .,i . . -

f-. g.: 4 F. -
, .

', .. ,,g.+.

- . . . . . , . . .
1. .i -

-, s. i,9 |.,,,., '' ,
, ,e e

.$ .}'' ~g r . *,e
, .

~4 i
' # *

,; s T " * . ']e { gj a
5

z , g. , , ,-e * ),4 y g a j,a P.c , .
:c

.' .").(g e '
.,,*

.:
.. 3

- ,
i ;Q . .('g,' i 't

- ya ;., i ',

h }
* g! /' +- e ,i.2'

1

' W se,4 N ,.,-a,

g' f. ,k . ,
,6.

A. J'* -- g *

~
, g ,. e g

,'
a.

. I, +aq ,
@ w

g.-w u. $

: . ky
@

, "
..w

i f: ,n 3 s e4 . . , ..
.- . '- ,-a s %j

,">- .n.' , ug % a j
N *gS* {**. \J T. %y , ,

U,ji |;
w

, k m. J', e.

-N g.Q
m a

IIO '
w

_

' [. [. -
.

'.
g g, g<. . , .< , ,., u* .- . .

._ S g . ,W .,
c-a '

y ~ n > an : J,{m . .;. ,

C. , . ,Q . *
., ' *2m ap

' , . (. () - ' CC,t - - mg cr.-r. d .,'.pO ..(" .

uz 5,
. b. . A-

' ' '
sp - n; .s I %

-
, s-

t f 5 S, , ~x< ,
e '. _ . , . . - g- i ' d ,.r

u. . ~ , Q g ".. .[;<$_.$ . , 37 t., s ';t a '
.,

~ ^w
94ON

& : > n i. - ' t M. , *' 3 .f, ' 1.o {A i-

r.
. ' s* '.t'i 1 'O@ O' n->-

Z~ 3-
..

i{: .s
*

4Z
W3

t

_ . - - - - - - _,-



!
;

|
} SAN ONOFRE NurLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE SO23-II-3.2
l UNIT" 2 AND REVISION 1 PAGE 4 OF l
'

ATTACHMENT 8.2
: ;-
| :

i c.
'

'
,

lic. VOLTAGE SUPflYI
'

roA TRANSMITTER
'

,

'

'

.TRAOSMITTER ~
-OR PRESS.S\llTCH

', _ . LOMM
MouLAT0!O PRESS.SOUKE ~ 08 PRE 5S. SWITCH

..

{($7 SUPPLY LINE 7#vsMrTTEA t<-=:/ %_-x.
'

=-m < aw.m,a
!

FTMNSMITTER(1 1 = g m. .:Tr>
L

e soc.nao30a w. .uTLJ
!\mgf|5*-

l GWITcHcoNTACTS C..A. 4 NJr..

;
.

oog ! a _nz y gg
.

m
, E;

- (,ggg ~ , . . ,
. . . _

,p .x.,,.' k. c f **h
,

. k - ! [ ..
;

tk 1* < r.

.'s
.

,

> , ,y, 7 , , , , , . 3 3 A, ,y- |.

,p j. . < . . - - . - - -

s'! *' .J, .:' .:.'4%da,S %'s ^* ' " * " ' ".: .hy d"",Q p g, . ,

'

s .:... ,.

'':hd$r
.. _

. . ~ .~ 's* -

f 4g/j[d%8UPPLYWL74|EYNh |i''
<m

. , .:>
i

; , :$ 4 ', - oeo'

,g 2*h , y f,ggs@pg@m. g+wA;ippj@Qgj.. Qgg J.
..

,i %'y 54 i
+S^, t,.= w.meerss ovr.

- *
,, ,

_ , 7 ._ g .,. 373,. . .
. _ . . , . , . . . . _ _ , , ,.

x3c::: :nm;91.w . :.7_._ . _ .

L
f,- ';g.:-y 1',,y *} .' :. T:.3- j~t [y* L

,.

. . . ~

, *~ -z , _

.
.

~

s
,

.
- ~.2 ., :....m

- % '*
' T ' ; .;, ;. ;

. N . .. - , * * g m.a !- . ,,

' 'N :'
A-- d' '

10 100 ,

cgi

-

!. NITR00 EN BOT 7LE .Ta u m m \N
' % j 35 .e ,

--
,

.
- ,

ourpur .src,NAt.
-- -

pg-

RECOR0rA j- ~bg
- m:

'
F'igure A-4

"
c. : . ,;-

i

i

t

,



Pgg 'noAvy ~ , _ .

NER ATT 1 TEST p
~

~

%x K " " """ g; ,11.,_,
~

f%c 7m
b 0I!Sj | (Tpoggy 7

_ ', O' nqfE
ED 2 .

Een P/- ~' 47; ~ ~ .
~

.
~~

~''
TR r JEYpaNT~

.

~_ .
' ~~ |,'

~

'''].._' Itty y.o

-i '

~

n. 'P'
-

| ' ~ ~ ~ _ ~ ~ ETPolyy,

% "c??|n' ' ' ~ .ps

5, RE AL.

N
DMEN

Miss I Y 0
^

01y7

N'l
|' -

S Ig na l n g .

' '

-

a,,

T'

..

| ~. ,'.' '
~

..
'~ '

.. ,, / .

-
,

,

"%ky- ,!.N | '' s
~ J.p~ . _ _ '

| .p .

~...f0'TT]4L -

* | -

i .

Op KT[ ''
,

I ~~

| ' ~ Copy,4

F19Ur "
e A.g

/
~

L !
-

i

.

$ e O

e

+

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



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

SAN ONOFRE WUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-11-3.2 k-
UNITS 2 AND 3 REVISION 1 PAGE 5 0F 7

ATTACllMENT 8.2 r

i-

!-
' s.

'i

'~
~

4, sw
PROCESS CAR.1NPlTriEADD L

.

..

e,

.

K-.

ERT1C?NTROL OLIT ~ *' ''

|

=

TO Elb1|TR1GGER. .

- 9ERTatte47:To
ELC-( Whtos ita. (,i

| ..a <

Q ! / / n '', .??) .{
au .

/ [ k. fC hh h
'

#
'

' ~

@ O ( -

,

,f%
-

8eceo . hca] I
%v ,

kf /hQ , \

-(h-w_w,o ng gom
go r

.

QMFJELD) fiACK0F PAOCESSCAB. E/17-1 ELC-1 j
- ;.

I

QUMPER'S FROM RTD ACTNE LEG
,/ /,$ '.h

C LEA 65 TA ERT-1 SEMSORCoMNECT," O
g$ yy ~ ~
e'--- 0 #En }'

0 -. .
;

@ q.t. -
. . .

:io
1Y' ? .,

*

i.RECORDER .

,I:

! GLC f Al!ALOGOUTTO AFC0ADFA IN .., ,

! Figure A-5 I
!

l !

!

$

f,

| i
i i-

. _ _ .

i



f.. . . . . . ......~~-.a-------------- - - - - - -- *
.

,

SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE S023-II-3.2

UNITS 2 AND 3 REVISION 1 PAGE 7 0F 7
ATTACHMENT 8.2

.t . +. . ,,s. ._

-'1; i 7'
~

,- ,

,.{?
i . .-

3

.}'. d, tt

t,... +, '
. . . ...

~

RELAY CONTA. CTS T.EST CONNECIION -

. ;r
-

{ ,' . q '' ' y
,

'

i.

;- ^

, ,

+ !
-O A

;e
.i

-

J. .-

t. ,

.

i
.4; .

, . . .
N OB

,

6 VDC 't LED
Power Supply : ' ' . - Relay*

1- N', Cabinet
,j . -

'* '
.

.
'

'~
.

,

'

: ,

1Where A is the first feminal given for the relay to
;be tested in. - ,

.; .

' '

and B is the sedond 'teminal given for the re,1&y to
be tested t

i Example: K301 in'2LO34
' '

A = TB31-16b
'

B = TB31-166
.

4 . ; ..

_

Figure A-7
,

4

.
* ,e

_



_ _ _ _ _ _ __ ._

- . -

g

**
.

O

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 5023-3-5.1, Rev. 7. " Emergency Plant Shutdown,"
which identifies operator actions following reactor trip or initiating
reactor trip. It is provided in response to what was identified as item
"I.d. Reactor Trip Followup (including ATWS)," on the " Paper" attachment
to the NRC prepared agenda.

2. Operating Instruction S023-3-2.19.1, Rev. 5, "CEDM MG Set Operation,"
which specifies operator actions in performing testing of the Reactor
Trip Circuit Breakers pursuant to Technical Specification 4.3.1.1, Table --

4.3-1, item 1.

3. Instrument and Test Procedure 5023-11-1.1, Rev. 8, " Surveillance
Requirement, Reactor Plant Protection System, Channel Functional Test
(31 Day Interval)," including TCNs 42, 43 and 44. This procedure, in
combination with item 4, below, specifies I&C testing of, among other
things, the Reactor Trip Circuit Breakers pursuant to Technical
Specification 4.3.1.1, Table 4.3-1, item 13.

4. Instrument and Test Procedure 5023-II-11.161, Rev. 2, " Surveillance
Requirement, Reactor Breakers Undervoltage and Shunt Trip Device Circuit
Test."

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. This procedure, in combination with
items 6, 7 and 8 below, specifies I&C testing of, among other things,
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'$023-11-3.3, 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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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[

i MPES008, Rev. 1. Reference to " Tripping Device" in the title is
reference to the_ Reactor Trip Circuit Breakers.

10. Maintenance Procedure 5023-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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