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REFERENCE: SO123.VI-1.0 ENCODE: AC10AC

s$0123 Vi1 $O
TEMPORARY CHANGE NOTICE (When form fiiied out)
NOTE: Technical Specification Violation if not processed within the stated time limits.
Procedure No _ SO z,s ’“ —-_3& — Revision No TCN No 7

procedure Title_§f PS : _ﬁww#l ¢ G

P-ocedure Author PAX (If known, Writer) PAX

1. The foliowing change shall be in effect Attach a copy of the effected pagels), if applicable

pel

2 "-ea”"oﬂﬂapm p W., o.\_...ﬂ
% A fa . "

3 Date originated &/~ Issudnce Dateﬁf/ ’2’ (For COM Use Only)

5. Does this change affect FSAR or Tech. Spec. commitments? Yes No X

6. Does this change affect the nonrad|ological environment of any offsite area previously undisturbed during site preparation and
plant construction? Yes___ No

7. Is the intent of the original dorument altered? Yes No X'_.

8. Is the docurant to be changed an Emergency and Abnormal Operating Instruction? Yes_ No#'_
(1 the answer 10 5,6, 7 or 815 YES, a TCN is NOT Authorized.)

9. Does this change affac commitment requirements as stated in the Reference Section? Yes____ No__L

10 Ov NINAtOr

DAYTE /| Yime

n Is the TCN to be incorddrated into next permanent revision within 60 days of issuance date? Y#__ No*
* One time change only against Procedure Station Order No — Rev. No —

12, Copy sent to the Nuclear Safety Group &w M_ —Mzi’ix{: Fz

13. Signatures Required

+a o~ - " . .
CEc2182com SITE F PE OAMD
O S e b TSN, . -~ e - . Ldeid 1 V‘ . 3 i N
—— - . . — - — i
SO * *(Series) $02, SO3, or SO23 (Series) S0123 **(Series)
Approved by two OSRC members Approved by *** (a1 lomsr D 1) € Approved by two OSRC members

1)

Reviewed by entire Committee on **

Reviewed by eniire Committee on **

Ooare MUSY BE WITHIN T DAYS

—— s = e ———————
-

DATE — MUST BE WiTHIN T DAYS

Approved by *** {at least one (1) SRO)

— — e

Approved by

s)
COGNIZTANTY PUNCTIONAL STATION MANAGER

mce—

DATE — MUST BE WiTHIN 14 OGAYS

**  S07 and SO123 (serres) TCNs will be routed to the OSAC with Routing Document SO(123) 109 which will be signed by the Station Manager.

Approval must be by two members of the plant ma: agement staff at least one of whom holds an SRO license on the unit affecred
(For TCN approval. members of the plant management staff are defined as any Station Supervisor, including the level of foreman, exercising
responsibiity in the specific area and unit addressed by the change.)

oFm so(121) 110 mEV. 3 ea/os/e2
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UNITS 2 AND 3

NG STATION INSTR AN
REVISION

ATTACHMEN
DATA COLLECTION TABLE

O TEST PROCEDURE $023-11-3.3
1 PAGE ] OF 1)
T8.1

vEa M|

) FGZQ 3J)) (6
STEP NO. DESCRIPTION VALUE 178
s.z.u PT-0101-2 High Pzr Press
16.3.12 FT-OJEZ-? Low Pzr Press
£.4.12 +-PT=1013-2 Tow $6-1 ress
.5.12 1-1023-3 (ow SG-2 Press
6.6.12 LT=11133 Tow $6-1 Leve)
6.7.12 LT-11233 Low $G-2 Leve)
6€.8.12 PT-0351-3 High Cont. Press
€.9.12 PT-0352-3 High High Cont. Press
6.10.12 LT-0305-3 Low RWT Leve)
6.11.12 POT-0978-7 Low $G-1 Flow
6.12.12 POT=0575-3 Low $G-2 Flow
6.14.16 TE-0112-3%
6.15.16 TE-5178-3
6.16.16 TE-D122-3
6.17.16 TE-S179-3
€. 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 Terperature Iiipes v7-G ;7@ -3
6.23% 40 Low Terperature 11200 T-q, 79 - 3
€.23 .60 High Tempersture Iisasen 7T=01l2z~-3
6.22 .80 Kigh Terrpenture.ll&énrﬁ'olll -3
€.23.93 21 Pir Pressure
62364 28 Excore Power
€.23.85, 2% ST 1132 W) RCP Speed
6.23 8)‘-.45' ST 123 w2 RCP Speed
€.23.9,746 ST 133 W3 RCP Speed
625 €,5€ ST 143 W& RCP Speed
6. 24.2% High Pzr Press to RTSG
6.25.29 Low Pzr Press to RTSG
6.26 28 Low Pzr Press to SIAS
€.2¢.42 Low Pzr Press to CCAS
€.272.29 Low 5G-1 Leve! to RTSG
6.28.29 Low 5G-1 Level to EFAS-)
6.29.29 Low $G-2 Level to RTSG
6.30,29 Low SG-2 Level to EFAS-2
6.31.29 Low SG-1 Press to RTSG
6.3229 Low $G-1 Press to MS1S
6.33.2% Low $G-2 Press to RTSG
6.34{.29 Low SG-2 Press to MSIS
6.3529 High Cont. Press to RTSG
6.3428 High Cent. Press to CIAS
6.3¢.4) High Cont. Press to CCAS
6.3(.55 High Cont. Press to SIAS
6.37.29 Low $G-1 Flow to RTSG
6.32.29 Low $G-2 Flow to RTSG
6.39.29 High-High Cont. Press to CSAS
6 40 29 Low RWT Leve) to RAS
6.41 .29 KighaP $G6-1 to EFAS-)
6.42.29 HightP SG-2 to EFAS-2




l.

Pressurizer Pressure - Low

a. SIAS (see Safety Injection)

Safety Injection

a. High Pressure Safety Injection

TRAIN A

So23-[[-35.3

Pege e

L7 TRy

[Helc Comp.

Rec. Time

Test No.

Relay Time

Test No.

Total Time

*P017

*PO18 (If aligned)
*HV-9324

*HV-9327

*HV-9330

*HV-9333

—*-‘

5. Low Pressure Safety Injection

*P01S
*HV-9325
*HV-9328

€. Charging Pumps

P-190
P-191 (If Al1gned)

Containment Isolation
Crerg. Diesel Start Delay of 10

Containment Spray Pumps

sec + instr. and Logic Response Only

[*P-T07

Con*ainment Emergency Cooiing
a. CCW Pumps

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




SO232-7[ -

L/ ’muﬂs&}é "

Relay Time Test No. Total Time

b. C.C.W. Valves (Non Critical Loop Isolation)

Field Comp.

HV-6212
HV-6218

Rec. Time

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

HV-6366
HV-6367
HV-6370
HV-6371

L S

d. Emergency Coolfirn, sns

*E-399

Containnent Pressura iiigh

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

(1) Contatinment Isolation (See Items)
Containment Pressure High High
a. CSAL

(1, Containment Spray

*HV-9367
*HV-6501
Steam Generator Pressure Low
a. MSIS
(1) Main Steam Isolation (MSIV)
HV-8204

HV-8205




poge bef e

(2) Main Feedwater Isolation f/ T/U# ,7
Field Comp. Rec. Time Test No. Relay Time Test No. Tota) Time
HV-4048
HV-4052

(3)  Steam, Blowdown, Sample and Drain Isolation

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

(4) Auxiliary Feedwater Isolation

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

9. Refueling Water Storage Tank
2. RAS
(1) Contatnment Sump Valves Open

*HV-9303

(2) ECCS Miniflow Valves Shut

*HV-9306
*HV-9307

‘
{

v 10, 4.16 Kv. Emergency Bus Undervoltage
a. LOV (Loss of voltage and degraded voltage)



11.

Steam Generator Level-Low With Either No Pressure-
a.

EFAS
(1)

Aux. F.W. (AC Train)

Low Trip or AP-High

S0L3-T-3, 3
poyr THle

£/ Tew*y

Field Comp.

Rec. Time

Test No.

Relay Time

Test No.

Total Time

P-141

*Hy-4713
*HV-473]
*HV-4054

(2)

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

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

S/G #2 (E088)
P-140
HV-3715
HV-4705
HV-4730
Hv-4053




Pressurizer Pressure - Low

. SIAS (See Safety Injection)

Safety Injection

8. Migh Pressure Safety Injection

- TRAIN B

OL2-IT- =

W%%{e

©) Tews’/

Flela Comp.

Rec. Time

Test No.

Relay Time

Test No.

Total Time

*P019
*P018 (If aligned)
*HV-9323
*HV-9326
*HV-9329
*HY-9332

b. Low Pressure Safety Injection

*PO16
*HV-9322
*HY-931]

c. Charging Pumps

P-192
P-191 (If Aligned)

Contatrnment Isolatiun

Cwerg. Diesel Start Delay of 10 sec + instr. and Logic Response Only

Containment Spray Pumns

Mai

Containment Emergency Cooling
a. CCW Pumps

*P-026
*P-025 (If Aligned)




b. | C.C.W. Yalves (Non Critical Loop Isolation)

Field Comp. Rec. Time
HY-6213
HV-6219

Test No. Total Time

€. C.C.M. Valves Emergency Cooler Isolation

HY-6368
HV-6369
HV-6372
HY-6373

d. Emergency Cooling Fans

*E- 400
*E-401

Containment Pressure High

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

(1) Contatnment Isolation (See Items)
Contaimm=nt Pressure High High

a. CSAS
(1) Contatmment Spray
*HV-9368
*HY-6500
Steam Generator Pressure Low
a. NMSIS

(1) Mafn Steam Isolation (MSIV)

HV-8204
HV-8205




022-77- 53 ﬂ;e/o//

L/ Twrry
Fleld Comp. Rec. Time Test No. Relay Time Test No. Total Time

HY-4048
HY-4052 1

(3) Steam, Blowdown, Sample and Drain Isolation

(2) Main Feedwater Isolation

MV-4053 I
HY-4057

HV-8202
HV-8249
HY-8271

(4) Auxiliary Feedwater Isolation

HY-4706
HY-5712
HY-4714
HV-4715

i Refueling Water Storage Tank
8. RAS
(1) Contatnment Sump Valves Open

*HY-9302

(2) ECCS Miniflow Valves Shut

*NY-9347
*HY-9348

10. 4,16 xv. Emergency Bus Undervoltage
&.  LOY (Loss of voltage and degraded voltage)



WES I - 5.2

/f?/%’// (6
11. Steam Generator Level-Low (With Either No Pressure-Low Trip or AP-High) % '
a. EFAs 7ZA/ z 7

(1) Aux. F.W. AC Trair /62/

Field Comp. Rec. Time Test No. _J Relay Time Test No. Total Tiq

*P-504

*HV-4712
*HV-4714
*HV-4053
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I/
biekaad A R 21 1B L°  J INSTRUMINT AND TEST PROCEDURE 5023-1¢-3.3 , {2
UNiiTs 2 ., 3 HEVISION PAGE 8 OF 11

ATTACHMULNT 8.1

BLSPONSL TIMC_TABLE  (Cont inued) TZ,N #7

Rascror Trips

CPC Signal RISG Total Tech, Spec. Ver.fied

Jfunction ’L!E!lllﬂ!____MLEQLIQQL!!J___BJIEQﬂ!9.11!!""____A&S§RLL,CrlL. Inisiei/Date
1. Ex-~Core Detectors .68 ssce
2. CEA Positions 73 secee

noR Loy
1. Ex-Core Detectors .68 sec* :
2. CEA Position 68 gocee ,
3. Coid Leg Temp, .68 secsyy
8. Mot Lag Temp, .68 secsy "
5. RC Pump Shary Speed .68 secs ]
6. Pasrzn Pressure .68 secpyy :

NOTE: Cold and Hot Leg Temperature S0NSOrs are response time tested on o stand alone
basis. Record tho timo constants Separately,

1. Cold Lag lomp. Sonsors Acceptance Criteria Verified :

“Value/units 5.4 sec T o4
initTai/date M
2. Mot Leg lump. Sunsurs P 5.4 sec T e H
value units miuu?ou.
[QOINOIES: :
[
*Neut ron dotocrore wro OB Frum onponte L ime tosting. Responso timo of the noutron flex siynal portion of '

the channe! shail bo monsis ol Toom dutoc Loy VuULpUL or lnput or first electronic Compunent in channel,

#fRerponse time shat!l be Seasured from the Oltput of the sensor, RID response time shall be ®essured st least
Unce per 18 months by means of the lovp Currong Step Nosuous; (LCSK) method., The mussured R of the slowest

RID shatl be i1ess then or equal to 6.1 SOCONdS. (S Y 4ap “JLQJW {n‘ & +/_ ‘aﬂ‘m . ) r
f#Mesponse time thaii be measureq from the output of the Pressure transmitter, The Lransmitter re ohse time "

constant shati pe less than or 8qual to 0.7 seconds wvhere the Pressure transmitter Fesponse Lime g equiveient to
the time iInterval ¢ wired for the transmitter to achieve 63,.2% or its totael Change whan subjected to e Step change
In pressure trensmitier pressure, e
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"NITS 2 AND 3

RESPONSE TIME TABLE

ESFAS
Trip Unit Fiola Tot
—fnction _Sensor L0 _ESFAS Componunts ___ Respons
PIR Press Low
HPS)

PIR Press Low
LPs

PIR Press Low
Cntet. Isol,

PIR Press low
Cntet. Spray Pumps

PIR Press Low
COW Pumps

PIR Press lLow

Emer. Cig. Fans
Cntet. Press Migh
HPSI
Cntet,
Lrsi

Cntat. Press High
Cnimt. Spray Pumps

Cntet, Press Wigh
COW Pumr 3

[O0INOTLS:

1. Response times

include movement of valves and atitainment of pump or

®  Esergency disse! generator starting delay (10 sec.) snd sequence los

2. Response tira Includes emarqgency diesel generator Starting delay (ap
than containment purge valves), instrumentation and logic response o
isolstion valve closure times.

3. Al CIAS-Actusted veives except MSIVs and MfIVs,

S (L COW non-critica! loop Isolation velves HV=6212, HV-6213, HV-6218 and

~,

5. Response time Includes Instrumentation, logic, and isolation damper

INSTRUMENT AND TEST PROCEDURE S023-11-3.2
REVISION 1 PAGE 9 OF 11
ATIACHMENT 8.1

Mf, lqd&((.‘
tw*

Verifiesd

Initiel/Pese

el Tech. Spec.

o lime _ Accept, Crig,

< 31.2 soc*

sec*

25.6 sec*

IA

3.2

2
£ ™.2 sec

€13, 2 gec
< 21.2

A

Note § o
et 4 b

sec*

A

41.0 sec*

41.0 sec*

A

25.4 sec*

IA

IA

31.0 sec*

blower discharge pressure ss applicable,
ding delays for SiAS are included.

plicable to AC motor operated valves other
nly. Refer Lo table 3.6-1 for conteinment

w-6219 asg cloaad |

closure times only,

4o, Colosmamant coolin co s nolodln . Wlar HU-G366 , #P4367 HUGICE LYV e3eq
" BU-376, HUCI, vesB L, 065 73 Gn oot



INSTRUMENT AND TEST PROCEOURE S023-11-3 3 M 1575[@

N REVISIoN 1 PAGE 10 oF 1y ‘

r‘—"""‘rﬂ'_l——*_'*"“— ATTACHMENT 8.1 ,

; Tew® 7
| RESPONSE TIME TABLE

ESFAS

(Com.muoc)

Trip Unite Fleld Tote| Toch, Spec. Veriried

—tunction . Sensor L0 ESFAS COIMUQI!LLJMMMLU.!!___AEM. crig,

Cntet » [] 11,0
W _—/JW"

Cntet. Press High < 21.0 sac*
Emer, Cig. rans

Cntet. Press righ £ 10.9 sec* Note 2
Cntat. iso01,

Cntat. Press High- < 21.0 sec*
High Cnime ., Spray

8G-1 Press Low < 20.9 sec
NSy

80-1 Press Low < 10.9 sec
MiW 1801,

£ 20.9 sec

80-2 Pross Low
nsiy .

1. Response times inciude movemont of vaivos and attainment of Pump or blower discharye pressure gs Spplicable,

. !-rgoue-,‘ divse| QU0 r~Lur warting doitny (10 snc, ) and sequonce losding delnys for SiAS are included,

2. Rosponso time Inchinlos SNy e ) Henerstor Starting deilay (applicabile 1o AC motor operated vailves other
then Conte limont purgn velvus), InsLeumontat fon ad luygic response only. Refor to table 3.6-1 ror conce inment
isoistion vaive clusurn timon,

3. An CCM-Munt“ valven wxcop MSIVL nng MNP ive,

8o Cow non-critical loop Isolation vulvas Hv=-6212, HV-6213, HV-6218 and NV-GZWM C,Otl-lﬂ ’

+ Response time includes lnl:ru-.mulon, logic and isolation demper closure times only,

: X9 .
4b Qmwmw coollon (o ApolofTa bl 4 HU-6366 , (1637 _HY 6368, WEKS :




UMINT

s AND TEST PROCEDURE S023«11=-1
- RIVISION PAGE 11 oF 11 (é
F—WT"—’————— ATTACHMENT 8.1 L
RESPONSE TimE TABLE rw#/*
ESFAS /

(Continued

Trip uniy fFleld Totmi Tech. Spec. Verified
—MOOL 100 —Sanser Lo _LSFAS cmpqnonu__nmnu_ug!____&muu
8G-2 Press Low < 10.9 sec
NFW 1s01, \
I..&M v _— £ 50.7 sec*
tet, Sump .
Open
“:ec.:'n%v%n $99.7 ane” (M&) 1
niftlow .
-yt £ 6.7 ho*(w 3)
801 LVL Low < 40.9 sec* o |
Aux. Fw |
AC Trains ‘
80-1 LYL Low < 30.9 sec |
A, FW
e, /0C Train
00-2 VL Low < 40.9 sec®
Anx, IW
AC Trains |
86-2 VL Low < 30.9 sec
Aux, Fw
$te. /UC Train
[EQIMOILS:

1. Response timos Incivdn movoment of virivos and aiLtainment of pump or blower discharge pressure &8 sppliceble.

b4 Emsrgency divsel unornInr ninri oy dolny (10 woc,j nnd soquence londing delays ror SiAS are Included.

2. Respinse time Includes emurguncy diose) yuneralor starting delay (applicable Lo AC motor opearsted valves other
then conteinrent PUrgE vaives), instrumentation and logic response unly. Refer to table 3.6~ for conte inment
isolation vetve Closure times.

3. AN ClAS-ACturted valves except MSiIVs and MiiVs,

X N4, COWF non-oriticsl loop isolation valves HV=-6212, WV-621), nv-6218 ond HV-62191¢ W

3. Response time Includes Instrumentation, logic, and Isolation demper closure times only.

S h Coreers S e300 w-Qd,éthJo-Q% HU-6366, #V€367, HI6Ics, HI6KT
2% Wl’ . , '

FNéS?o/ qV-éS?r( AU ;22M HOKR3?23 g e . . .
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SAN ONOFRE NUCLEAR GENERATING STATION  INSTRUMENT AND TEST PROCEDURE $023-11-3.3

UNITS 2 AND 3 REVISION 1 PAGE 2
PLANT PROTECTION SYSTEM
RESPONSE TIME TEST FOR CHANNEL C
(Eighteen Month Interval)
1.0 OBJECTIVES
1.1 To verify that the PPS trip paths response times are in accordance

2.0

3.0

with Technical Specifications 4.3.1.3 and 4.3.2.3. and tables 3.3-2
and 3.3-5.

REFERENCES

2.1

San Onofre Units 243 Final Safety Analysis Report, Amendment 24, dated
April 1981.

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

2.3 Applicable Manufacturers technical manuals.

2.4 Calibration procedures are specified in this instruction.

PREREQUISITES

3.1 The Watch Ergineer'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 aliowable accuracy of the
device to be calibrated.



SAN DHOFR= NULLEAR GENERATING STATION  INSTRUMENT AND TEST PROCENURE $723-11-3.3

UNITS 2 AND 3

3.0

REVISION O " PAGE 3 ‘

PREREVIISITE (Zontinued)

3.5.1

3.5.)

~N

Measuring and Test Equipment

Test gauges (.5% accuracy or Hetter)

Two 0-3020 psig

Twn 0-1000 psig

Two 0-200 psig

On2 2-1500 psig

One 0-950 inch Hp0

Pressure Transmitter Validyne DPISTL or equivalent
Recorder dual trace (frequancy response 100 4z)
DVM Fluke 93570A or equivalent

Snecial Mezisuring ani Test Equioment

C-E procured test box, Electrs Mechanics Model 39329

EPRI d25i9n24 pressure sensar test Hax Industrial
Design and Engineering Association Model 1D-10)

LZS? test equipment - Analysis and measurement
services ERT-1 and ELC-13

Noncalidrated Test Equipment
Four 6 Vdc power supplies

25J ot test resistor

PPS response time test panel L15]
Four PPS input simulator boxes
Eight LED's (6.0 Volt, 20 ma)

Assorted test leads, coaxial cahles

3.5 Rezord the description, model and serial number, calibration due
date for eich measuring and test instrument used for this
calibration at Step 7.3, Records section.



SAN ONDFRE NUTLEAR GENERATING STATION  INSTRUMENT AND TEST PROCEDURE $023-11-3.3
UNITS 2 AND 3 REVISION O PASE 4

4.0  PRECAUTINS

4.1 Observe proper electrical precautions when working on energized
equipment.

4.2  F)rllow proder procedures when conmecting ani 4isconnecting the
pressure test rig to ensure that no damage occurs to the pressure
ani level (differential prassure) transmitters.

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

4.4 Nuclear instrument cahle connectors must hHe kept clean during
safety channel testing.

4.5  Advise onerations of the status of 211 signa) sutpits from 3
transmitt-~ prior to tagying the transmitter out of service ani
isolate the signal outputs as necessary to maintain the plant in
a safe condition.

4.5 Do not open the ID-109 "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.

4.3 In the event any uminticipated conditions asccur during
calibration, the Technician shall immediately notify the Contra)
Operator.

4.3 Rec2iving approval to b2gin work does not in any wiy 29viate the
responsibility of the Technician to determine for himself that it
is prudent and safe to hegin work.

4.10 If the calibration data do not meet the acceptance criteria, the
dzvice shall 52 identified as "nonconforning” ani ths respansidle
Instrument Foreman shall be notified imediately. Under no
circumstances shall a nonconforming device He returnaq to servica,

5.0  CHECK-OFF LIST

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

5.1.1 Excore safety channnel £ calibration $923-11-5.1

/
“TDate “Technician



SAN OHOFRE NUCLEAR GENERATING STATION  INSTRUMENT AND TEST PROCEDURE S$023.]legdeed~
UNITS 2 AND 3 REVISION 1 PAGE.S

5.0 CHXX-OFF LIST

5.1.2 Pressurizer prassure wide range channel 0102-3
calibration $023-11-9.503
/
Date Technician
5:1.3 Pressurizer pressure wide range channel 0102-3
calibdration $023-11-9.57%
- - /-
Tate Techaician
5.1.4 S/G pressure (PPS and ESFAS) calibration $023-11-9.512
/
Date Technician
5.1.5 S/G level (PPS and ESFAS) calibration $023-11-9.513
/
" Date Technician
5.1.6 RWT leye2l (ESFAS) calibration $9223-11-9.515
/
Date Technician
5.1.7 Containment press (PPS and ESFAS) calibration
$723-11-7.511
RO (N
Date Techaician
5.1.8 S/5 differential pressure calibration $223-11-9.58)
/ K
Date Technician
5.1.9 R2actor coolant system differential pressure
calibration S2.3-11-9.54)
- /
Date ‘Technician
5.1.10 Reactor coslant system hot leg temperature to CPCS
calibratinn S0723-11-9,.509
/

“Tate “Technician
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SAN ONJFRE NUCLEAR GENSRATING STATION  INSTRUMENT AND TEST PROCEDURE $023-11-3.3
UNITS 2 AND 3 REVISION 0 PAGE 6

5.0 CHECK-OFF LIST

5.1.1 Rzactor conlant systen cold leg temperature to CPZS
calibration $023-11-9.508

/

“Date Technician
5.1.12 CPC calibration S023-11-6.2.2
/
Date Technician
S.1.13 CEAC calibratior $023-11-5.2.4
/
Date Technician
5.0 PROCEDIRE
6.1 Equipment Setup
5.1.1 Disconnect transmitter wiring at tha Foxhors cahinats

and connect PPS input simulatar leads to the
following T.3. locations and adjust for ths listed
input values as r2ad on the PPS pane] meters. The
aijusted tolarance is +0.1 VDZ. Cfoanect juapers to
the contact input terminals with the normal input
leads lifted.

CHANNEL A

Terminal Initial
PPS Board Signal
Traasmitter Paraneter Location Value/Status
PT-2101-1 HYigh Pzr. Press. L-121 4.270 VD7 /
T8 1-39/40 Date Tech
PT-N1024] Lha Pzr. Press. L-121 4.00 Y0 /
Pzr. Press. Bypass T8 1-35/37 Date Tech
LT-11134) Low SG-1 Leve] L-121 3.50 VD~ / -
High §5-1 Level T8 1-24/25 Date Tech
LT-11239 Low SG-2 Levye] L-121 3.51 yO", /
High SG-2 Level ™ 1-21/22 Date  Tech
PT-12134 Loy S5-1 Press. L-121 3.50 vDZ / o
SG-] P T8 1-33/34 Date Tec.
PDT-N978-1 SG-1 Low Flow L-121 5.00 vDC L =t
T8 3-13/14 Date " Tech
PDT-N979-1 SG-2 Lo+ Flow L-121 5.00 VD¢

/
T8 3-19/20 TDate Tech



SAN INOFRE NUZLEAR GENERATING STATION

UNITS 2 AND 3 REVISION O
5.0 PRIZEDURE
6.1.1 (Continued)
CHANNEL A (Continued)
Terminal Initial
PPS 803rd Signal
Iilﬁiﬁiiﬁﬁi Paranater Location Value/Status
Contact DN3R Trip T342-52/63 CLOSED
Contact DN3R Pretrip T342-54/55 CLOSED
Contact LPD Trip TBA2-66/67 CLOSED
contact LPD Pretrip TBA2-58/59 CLOSED
Contact CWP TBA2-70/71 CLOSED
Zontract Turbine Trip TBA2-123/124 CLOSED
Contact 55% Dower T8A7-24/25 CLASED
fontact 19-%2 20% Bypass T347-42/43 £LOSEN
PT-1023-1 Low SG-2 Press. L-121 3.70 vDC
SG-2 P T3 1-30/31
PT-0351-1 High Zont. Press. RPS L-121 1.92 VD2
High Cont. Press. ESF T3 1-43/44
PT-0352-1 Hi-Hi Cont. Press. L-121 1.00 vDC
T8 1-45/47
LT-0305-1 Low RWT Level L-121 2.50 vVDC
T3 1-27/28
CHANNEL 8
Terminal Initial
PPS Board Signal
Transmitter Parameter Location Value/Status
PT-2171-2 High Pzr. Press. L-125 A4.00 VDC

T8 1-39/40

INSTRUMENT AND TEST PROCEDURE $023-11-3.3

PAGE 7

/
“Date  Tach

/

— -

Dite ezn

N
Date PR

/
Date Tech

Date Tezh
Date  Teca

Dats

/
Tech

Date



SAYN ONOFRE NUCLEAR GENERATING STATION

UNITS 2 AND 3 REVISION O
5.0 PROCEDURE
6.1.1 (Continued)
CHANNEL B (Continued)
Terminal Initial
PPS Board Signal
Transmitter Paraneter Location Value/Status
PT-0122-2 Low Pzr. Press. L-125 4.07 v2C
Pzr. Press. Bypass T8 1-33/34
LT-1113-2 Lowv 5G-1 Level L-125 3.59 YDC
High S5-1 Level T8 1-24/25
LT-1123-2 Low S5-2 Leavel L-125 3.592 vd©
High S$5-2 Leve) T3 1-21/22
PT-1013-2 Low S5-1 Press, L-125 3.70 ¥O2
SG-1 - T8 1-30/31
7-1223-2 Lhw S5-2 Press., L-125 3.79 V02
SG-2 P T8 1-27/28
PT-0351-2 4igh Cont. Press. ROS L-125 1.00 vd2
High Cont. Press. ESF TB 1-43/44
PT-2352.2 Hi-4i Cont. Press. L-125 1.00 vnC
T8 1-46/47
LT-N325-2 Low RWT Level L-125 2.59 vDC
T3 1-35/37
POT-2973-2 SG-1 Lov Flow L-125 5.99 VDC
T8 3-13/14
PDOT-2973-2 SG-2 Low Flow L-125 5.00 yDC
T3 3-19/20
Contact DN3R Trip 1382-62/63 ZLOSED
Contact DN3R Pretrip TBB2-54/65 CLOSED
Contact LPD Trip T882-56/57 CLOSED
Contact LPD Pretrip T3B2-68/69 CLOSED

INSTRUMENT AND TEST PRICEDURE §123-11-3.3

PAGE 8

/

‘Date Tech

/

Date Tech

/

Date Tech

/

Date Tech

/
Date ~  Tech

/
Tate
/

]

Date  Tech

TDate

/
Date™ TYech



SAN ONOFRE NUCLEAR GENERATING STATION  INSTRUMENT AND TEST PROCEDURE $023-11-3.3
UNITS 2 AYD 3 REVISIOY O " PAGE 9
5.0 PROCEDURE

6.1.1 (Continyed)

CHANNEL 8 (Continued)

Terminal Initial
PPS Board Signal
Igansﬁitter o Piaramater Lacation Yalye/Status
Contact CypP 1332-.79/N CTLOSED /
fate Tech
Zontact Turbine Trip T832-123/124 CLOSED R s
Date Tesn—
Contact 55% Power TR87-24/25 CLOSED I
TDate Tec
Cantact 1082 CP" Bypass 1337-42/43 CLOSED /
TDate  Tech
CHANNEL ©
Terminal Initial
PP3 8oard Signal
Trinsmitter Paramater Lozation Vilue/Status
PT-7171-3 High Pzr. Press. L-12) 4.9 VD° /
T3 1-42/43 ‘Date  Tech
PT-01)2-3 Lov Pzr, Press. L-1293 4.20 VDC /
Pzr. Press. Bypass T3 1-39/40 Date Tech
LT-1113-3 Low S5-1 Level L-123 3.52 VDC Y |
High SG-1 Level T8 1-24/25 Date — Tech
LT-1123-3 Low SG-2 Level L-123 3.50 ¥DC / _
High S5-2 Level T8 1-21/22 Date Tech
PT-1013-3 Low SG-1 Press. L-129 3.79 vDC LRI I
SG-1 P T8 1-36/37 Date Tech
PT-1023-3 Low SG-2 Press. L-123 3.70 /

$G-2 P T8 1-33/34 Date  Tech



SAN ONOFRE NUTLEAR SENERATING STATION  INSTRUMENT AND TEST PROCEDURE §023-11-3.3

UNITS 2 AND 3 REVISION O PAGE 19
6.0 PROZEDURE
6.1.1 (Coatinued)
CHANNEL © (Continued)
Terminal Initial
PPS Board Signal
Transmittg: P3ramater Location Yalua/Status
PT-2351-3 High Zoat. Press. R°§ L-129 1.99 V02 !
High Cont. Press. ESF TB 1-46/47 Date  Tech
PT-1352-3 Hi-Hi Zont. Press. L-129 1.00 VD2 /
T8 1-43/50 Date Tech
LT-2305-3 Lov RWT Levn] L-129 2.59 YD© /
T8 1-39/31 Date Tech
PDT-2978-3 SG-1 Lov Flow L-129 5.90 V2© _.-/ el
T8 3-13/14 Date Tech
PDT-2379-3 S5G-2 Low Flow L-123 5.00 VD" / N
T8 3-19/20 Date  Tech
Contact DN3R Trip T3C2-52/53 CLOSED / -
Date  Tech
Contact DNBR Pre-trip T8C2-54/55 CLOSED L.
Pate Tech
Contact LPD Trip TBC2-65/47 CLOSED /
“Pate  Te:cn
Contact LPD Pre-trip T8C2-63/59 CLOSED _ /
Date Tech
Contact CWP T8C2-70/7 CLOSED . /
Date T2ch
Contact Turbine Trip T8C2-123)124 CLOSED ! .
Maite Tach
Contact §5% Power TBC7-24/25 CLOSED !
Date Tecn
Contact 10-% cP- Bypass T307-42/43 CLOSED

/
TDate  Tech



SAN ONOFRE NUCLEAR GENERATING STATION  INSTRUMENT AND TEST PROCEDURE $023-11-3 3 eses=we’
UNITS 2 AND 3 REVISION 9 TPAGETT

5.0 PROCEDURE
5.1.1 (Continued)

THAWNEL D
Terminal Initial
PPS Board Signal
Transmitter Paraneter Location __ Value/Status
°T-0121-4 Yigh Pzr. Press. L-133 4.99 VDT /
8 1- 7/8% ‘Date  Tech
PT-0102-4 Low Pzr. Press. L-133 4.90 VD© N
Pzr. Press. Bypass 8 1-1/2 Date Tech
LT-1113-4 Low S5-1 Level L-133 3.50 vdOC /
High SG-1 Level T8 1-33/34 ‘Date  Tech
LT-1123-4 Low 55-2 Level . L-133 3.59 VD2 /
High $5-2 Level T8 1-30/31 ‘Date  Tech
PT-1213-4 Low S5-1 Press. L-133 3.79 VD2 /
SG-1 P 78 1-39/40 Date “Tech
PT-1023-4 Lav S5-2 Press. L-133 3.70 /
5-2 P T8 1-36/37 Date Tech
PT-2351-1 High Cont. Press. RPS L-133 1.92 ¥O2 /
High Zont. Press. ESF T3 1-43/44 ‘Date  Tazh
PT-0352-4 Hi-4i Zont. Press, L-133 1.09 VD2 /
T8 1-45/47 Uite Tech
LT-2375-4 Lo RAT Level L-133 2.59 VDO el .
T8 1- 4/5 Date Tech
PDT-1973-4  $G-1 Low Flov L-133 5.00 VDC B S,
T8 3-13/14 Date  Tech
PDT-0373-4 SG-2 Low Flovw L-133 5.00 VDC L=
T8 3-13/20 Date fech
Contact DN3R Trip T3D2-52/53 CLOSED o __
TDate Tech
Contact DN3R Pre-trip T8D2-64/65 CLOSED /

Date  Tecn



.-

- -

SAN ONOFRE NUCLEAR GENERATING STATION  INSTRUMENT AND TEST PROZEDURE S023-11-3.3
UNITS 2 AND 3 REVISION O PAGE 12
|
5.0 PRICEDURE
5.1.1 (Zantinued) |
CHANNEL D (Continued)
-— ; .
Terminal Initial
PPS 3oard Signal
Transmitter Paramater Lozatioan Valuys/5tatus
Contact LPD Trip T322-55/57 CLOSED /
Date  Tech
Contact LPD Pre-trip T8D2-78/69 CLOSED A
Hate Taoh
fontact CWP 18D02-79/MN CLISED —aad
Date  Jecn
Contact Turdine Trip T3D2-123/124 CLOSED S o .
Pate fech
Contact 55% Power T8D7-24/25 CLOSED WA L
Date Tech
Contact 10-%2 cPe 3ynass T3D7-42/43 SLISED

/
Date  Tech
5.1.2 Verify all pre-trip (P) and trip (T) lights are deanerg‘zﬂd
on all four bistadle control panels.

/
Date “fechnician

NOTE: If any unexpected trips occur during this test ani
can1ot hHe reset, the cause should He invastigated
prior to continuing.

5.1.3 Varify core pratectian calculators (CP2's) are enargizad and
operational tn the extent required to perform this test.

/
“Date ~fechnician
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6.9 PRU.EUUSE
6.1.4 Install jumpers in 2L03%4 and 20035 on T3-55, TB-55,

18-75, and TB-85 between tre following terminals: 25
and 27, 23 and 39, 31 and 33, 34 and 35, 37 and 13,
40 and 42, 43 and 45, 45 and 48. (64 jumpers total)
and isolate th2 field wiring. This is to prevent
inadvertent ESF actuations during the performance of
response time testing.

/
“Date Yechnician

CAUTION Do not work on more than one bay in 21024

fe===== and one bay in 20035 at one time.

5.1.5 perform the following steps on the 10D-100 nydraulic
signal generator to prepare it for response time
testing: Refer to Figure A-1, A-2, and A-4.

o fConnect a requlated supply of pressurized 3as to the
GAS inlet connection on the rear panel of the TIME
RESPONSE TEST SET. The pressure ani capacity of the

source should be adequate to provide the pressures
required Dy the pressure sensor to He tested. Do not
pressurize unit.

/
Date Technician

«t Chnnect a pressure gauge of the appropriate range to
the GAUGE connection on the rear panel.

/ —

~Date Technician

id Ensure the transmitter to be tested is tagqed out of
service observing the precaitions of Section 4.

~ate— Technician T )
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6.1.5.4 Opan the process transnitter bypass valve (if
applicable) and connact the hydraulic signal
generator to the process transnitter using 174" 0D
stainless tubing.

/
~ Date Yechnician

NOTE: The length of the signal tubing is not critical, but
it should be as short and straijht as practical.
The tubing is connected to the SIGNAL OUTPUT"
fitting on the rear panel of the unit.

o8 Filling

Nhserve the following sequence to fill the
hydraulic accumulator and output signal lines.
Line up the valves as ghown helow. Adq water
through the sight gauge until a level of 9 is
indicated.

Gas Isolation CLOSED

Gauge Isolation OPEN

pressurize INITIAL

Signal Isolation CPEN

pressure 3leed OPEN

Vent/Drain CLOSED

Sight Gauge/Fill OPEN

Drain CLOSED

NITE: Overfilling will not damiage the unit Hut may cause
water to enter the pneumatic lines momentarily
affecting the signal waveshaoe.

/
“Date Yechnician
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6.1.5.6 Once the water has stabilized at the 9 level, close
the SIGHT GAUGE /FILL valve.

/
~ Date Yechnician

% | 8leeding

Ohserve the following seguence ty Hleed the
signal output lines, the reference transducer,
and process gensor. 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

Drain CLOSED

/
~Date ~Technician
.8 partially open the GAS ISOLATION valve and pressurize
tha unit e 5-10 03ig. rarafully hl=ed air from th?
£01104ing points:
o Drain valve

o Process sensor vent

o Reference Transdiucar yleed port (use allen
wrench supplied with the unit)

o Close the process transmitter bypass valve
(if app\icab\e)

/
“Date Technician
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6.1.5.9 After all air has been hHled from the system, open the
PRESSURE gLEED valve and bleed of f any remaining
pressure. The hysraulic accumilator c€an now be
filled or drained to the level required for the
current test sequence.

To fill-open the PRESSURE BLEED and SIGMT GAUGE /FILL
valves, add witer through the sight gauge
until desired level is reached.

To drain-open the PRESSURE gLEED and SI1GHT GAUGE /T ILL
valves, slowly open the DRAIN valve tO adjust
the level in the hydraialic accumulator.

/
Date “Yechnician

NOTE: The following yalves must always be closed
prior to pressurizing the unit.
- Pressure 8)eed
. Yent/Drain
- Sight Gauge/Fill
- Drain

.10 Pressure Stability Check

The test for pressire stahility is nasically 3
check for leaks in the system.

Connect 2 n.5% accuracy, 3000 psig rangs,
pressure gauge o the TEST SET and install 2
3770 psid 4ianhragm in tha Referenc?
Transducer. Align the valves as shoan helow:

gas lsolation CLOSED

Gauge Isolation OPEN

pressurize DRIVE

Signal 1solation CLOSED

Pressure Bleed ~LOSED
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Drain/Vent CLOSED
Sight Gauge/Fill CLOSED
Drain CLOSED
‘Date : ‘Technician

Connect the unit to 2 3000 psig source of gas. A
loser pressure source may be used, hut it should not
pe less than 2000 psig. Open the GAS 1SOLATION valve
and pressurize the unit to 3020 psig. Allow several
minutes and repeat until the pressure is stable at
3900 psin. Monitor the pressure far 5 minutes.

drop in pressure indicates leakage. The unit should
he depressurized and all valv2 packings tightened.
Repeat the pressurization procedure and verify
pressure stability. 1f the prassure is still not
stable, depressurize the unit, remove the back, an:
check for water leak:. Gas lea'ts may be datacted bV
applying leak detectina fluids O the joints.

/
~ Date ~Yechnician

Reference gtahility Check

_onnact test equipment 2s fa110ws referring Lo
Figure A-4 of Appendix A. Connect one pair of
leads to the REF. SENSOR ouUT terminals 0N the
side of the TIME RESPONSE TEST SET and to one
channel of the recordar. fannact anayther pair
of leads to the PROCESS SENSOR 04T terninals
ani to the second recorder channel. cannect 3
DVM to the DIGITAL VOLTMETER terminals. Connect
115 VA" power to the test equipment.

/
Pate TeTRATCIAn
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Open the prassure transnitter cyrrent 100D and
connect the transmitter current signal to the TIME

RESPONSE TEST SET.
of the signal is correct.

getting the S1GNAL CONDITIONING g4itch to the correct
loop current and placing the Dyt MONITOR switch in
tha PROCESS SENSOR position. Wit no pressure
applied to the transmitter, the DVM ghould reail
approximate\y +1 VDC.

/
_ Date Technician

Install a 5 psid diaphragm and 0.5% accuracy pressure
qauge and pressurize the unit to 5 psig. Close the
GAS 1SOLATION valve. Place the DV MONITOR in the
REFERENCE TR pasition and adjust the SPAN cantral
for 10 VOC. After allowing geyeral minutes for
warmup, monitor the reference transducer outout for

5 minutes, periodical\y verifying that the pressure
has renained constant. Randam 4rift in excess of

+5 millivolts indicates 2 need to replace the
reference demodulator.

“Date Technician

The following major procedure guhsections may
He performed in any order at the 4iscretion of
the technician.

NOTE:

Time Testing of High pressurizer Pressure Sens9”

=001 -2

NOTE:

REFERENCE TRANSDUCER AND PRICESS TRANSMITTER ouTPUT
ADJUSTMENT.

The electrical outputs of the raference

transducer and the process transtitter must he adjasted

prior to any test sequence.

The follo#ing steps provide 2

means of ychieving maximum yertical daflaction of the
recorder within the required pressure range.
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6.2.1 Line up valves as shown below on the 10-100.

Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize INITIAL
Signal Isnlation OPEN
pressure Bleed CLOSED
- yent/Drain ~LOSED
Sight Gauge/Fill CLOSED
£LNSED

Drain

/
Date Yechnician

Open the PRESSURE BLEED valve to ensure systen
pressure is at zero. Place v MONITOR switch in the

REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise nosition. Note the

reading on the DV,

6.2.2

/
“Date Technician

6.2.3 Adjust the SPAN control to the fully clockwise
pasition. Adjust the 7ERD control until the V4

indicates the voltage noted in paragrap
with the same polarity (e.0., if the voltage in 5.2:2
was -15MV, adjust the 2ERO control for a reading of
-15'V).

/
Date Technician

PRESSURIZING THE UNIT to avoid
yre ranj2 of the reference

and crusing possible damage. It
y rejilator to a
ysed in the

CAUTION Use EXTREME CARE IN
=z==z=== exceeding the prass
transducer diaphragm
is good practice to set the gas supp)
pressure slightly above the highest to be

test.
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NOTE: Use the definitions and equations below to help perform the

following steps:
pefinitions

PseTPT

action).

PINITIAL ~ The pressure on the hy
reference transducer,

The pressure at 4nich the response time is
to he Aetermined (usually the press
which the sensor output causes a spe

yre at
cific

4iraulic accumulator,
ani process sensor at
the beginning of the test.

PpRIVE - The pressure in the pneunatic accumulator

at the heginning of the test.

Span - The absolute range of the

Ue -RAMP

PINITIAL = PSETPT ~ .05 span
Porive = PINITIAL * .5 span

pressure senor.

NOTE: Should the set point be clnse to the uoper 1init

»f the sensor ranje, the value for Ppr
should be kept within the limits of 2

overrange for the sensor.

DOWN-RAMP

PinITIAL = PSETPT * .05 span

Porive = PINITIAL ~ .5 span

6.2.4 Close the PRESSURE 3LEED valve 11 pressuriz
by slowly opening the GAS ISOLATION valve.

P 1AL, Whichever is great

Table { of Appengxx k lists the specific

to PSETPT or Py

transmitter.

e the unit
Pressurize

values for each

~ Date

Yechnician
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5.2.5

6.2.7

6.2.8

5.2.9

REVISION O

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

/
~ Date Technician

pressurize the unit to PINITIAL®

/
“Date Yechnician

Nperate REFERENCE YMTR BIAS and PROCESS YMTR B1AS
controls to place the recorder traces in an
appropriate position on the recorder chart. For an
yp-ramp test, the traces should appear an the hotton
quarter of the chart. For a down-ramp test, the
traces ¢hould appear on the top quarter of the
chart. The process trace should always pe slightly
pelow the reference trace.

/
Date ~—=Yechnician

Vary unit pressure ne-ween PINIT]A and ng¥p;
while adjusting the recorder amp*i*ier and TRTS 3(AS

controls 2 naintain the trazes 290 the recorier chart
and in the sameé relative position. Repeat until no
further 34justments are necassary.

/
“Date Technician

Adjust the signal rate to the value gpecified in
Tanle 1 of Appeniix Ce

———

/
~ Date ~Technician

AGE 21
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6.2.9 (Continued)

NOTE: The signal rate is a function of four variables;
pressure, differential pressure, fluid 1evel in the
hydraulic accumulator, ani the getting 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 3
on the sight gauge {approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clackvise diraction will decrzase the
rate, turning in 2 counterclockwise direction will
increase the rate. 1f higher rates are desired,
fully depressurize the unit and add fluid. In a
sinilar manner, if slowar signil rates are
required, fully depressurize the unit and 4rain the
appropriate amount of fluid by opening the DRAIN
valve.

WOTE: OJpening the PRESSURE BLEED valve provides a vent
for filling or d4raining.

By adding or ramoving fluid from the unit, the
range of signal rates may pe varied from
approximately one jnch of water per seconi to aver
1090 pounds pe second without loss of signal
linearity. Extremely high signal rates are
attained at higher pressures. For those
applications requiring high rates at 104

pressures, opticnal equipment is available from the
manufacturer. Figure A-5 shois hov signal rate is
determined from sample trace.

6.2.10 Diagnostic Se1f-Test of 10-i00
o) Line uo the valves on the hydraulic signal generator as
follows:

Gas Isnlation £L0SED
Gauge Isolation OPEN

Pressurize DRIVE
Signal Isolation CLOSED
pressure Bleed CLOSED
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yent/Drain CLOSED
Sight Gauge/Fill CLOSED
Drain CLOSED
- Date /‘Technician

Up Ramp Generation

Determine the initial, driving, andi set point
pressure from Table 1 of Appendix C.

/
“Date Technician

S1owly open the “signal jsolation” valve.

/
“Date Technician

Slowly open the GAS ISOLATION valve and pressurize
the unit to the driving pressure (Ppaive). ~10s®
the GAS ISOLATION valve.

/
~ Date Technician

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 PgeTPT:

/
—hDate =Technician

Run the recorder at a slow chart drive speed to
record a short reference trace at this prassura. Be
sure there is 2 separation patween the reference
trace and the process transmitter trace. verify Hoth
traces are in appropriate relative positions.

/
Date Yechnician
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6.2.11.5 Slovly open the GAS 1SOLATICN vilve and pressur1ze
the unit to the initial pressure (PINITIAL)

NOTE: Make sure the SIGNAL INITIATE gwitch is of f
during the set up. Prematire opening of this
valve will invalidate the test. yerify both

traces are in appropriate positions.

.
“Pate Technician

7 The unit is ready to generate the appropriate
up-ranp. rheck the recorder t5 make sure the proper
chart drive speed has been selected.

/
~Date Technician

NOTE: The record chart drive speed selection has 3
strond na3ring on oW well the data can he
evaluated. The chart drive speed should be

glowest at Jnicnh adequate resolution of
desired timing marks 1s 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 2 rough quide, the chart drive
speed should he prauortiona\ to the ramp rate.

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

p P o signal rate gettin

nitiale _Oriye: Setpt’ 9 7
f*u‘g ?eve\, t‘ming maak intarval, date, chart Arive
speed, and the words: "diagnostic se\f-test.“

ate -===—Yechnician
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perform the 4iagnostic sel f-test twice and compare
the results with the signal traces for the same tests
supplied with the unit.

/
“Date Technician

Examine the trace of each signal for the following
qua\itative 4aveform characteristics. yerify the
results are acceptable as follows:

(a) Linear wichin a visual "best fit" from

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

(¢) Sharp and clearly defined "knez2" 20 1eading
edge of test signal.

(4) The signal ramp rate has not 4ecreised more
than 5% of the ramp rate of the original base
1ine signal traces supplied with the unit.

/
“TPate Yechnician

1f diagnostic cel f-test is satisfactory, produce
anather 413l traze as in step 5.2.11.8. Use this
trace to compute the response time of the
transmitter. Record this response time in the dita
collection table at the pack of this procedure.
Fiqure A-6 5hows calculation method for time 4elay
(response time). Also record on the chart "High
prassurizer pressure Sensor," "pT-0101-3"

vate Technician

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

/
~ Date Technician
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6.2.14 Ensure the hydraulic signal generator is vented ani
disconnect it from the process transmitter.
/
Date Yechnician
§.2.15 Following appropriate procedures, return process

transmitter to service.

/ ,
“Date Technician

6.3 Response Time Testing of Low Pressurizer Pressure Sensor PT-2102-3

NOTE: REFEREMCE TRANSDUCER AND PROCESS TRANSMITTER NyTeuT
ADJUSTMENT. The electrical outputs of the reference
transiucer ani the process transmitter must ve adjusted

prior to any test sequence. The follosing steps provide a
means of achieving maximun yertical qeflaction of the
recorder within the required pressure range.

5.3.1 Line up valves as shown helow on 10-100:

Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize INITIAL
Signal Isolation OPEN
pressure 8leed CLOSED
Vent/Drain TLOSED
Sight Gauge/Fill CLOSED

Drain CLOSED

65.3.2 Npen the PRESSURE BLEED valve to ensure system
prassure is at zero. place DVM 4ONITOR switch i{a the
QEFERENCE XMTR position. Adjust the SPAN control t2

the fully counterclockwise position. Note the

reading on the DV,

/
~ Date ~echnician
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65.3.3 Adjust the SPAY control to the fully clockwise
pasition. Adjust the 7ERO contro) until the DVA
indicates the voltage noted in paragraoh 5.3.2 and
with the same polarity (e.g., if the vyoltage on 65.3.2
was =151V, adjust the 7ERO control for a reading of

-15MY).

/
Date fechnician

CAUTION Use EXTREME CARE IN PRESSURIZING THE UNIT
c==z=== to avoid exceeding the prassure range 0
the reference transiucer 4iaphragn and
causing possible damage. It is gond
practice to get th2 gis suoply regulator to
a pressure slightly above the hignest to be
used in the test.

NITE: Use the definitions and equations helow to
help perform the following steps.

pefinitions:

PseTPT ~ The pressire at which th2 r2sponse
time is to He 4etermined (usually
the pressure at which the sensor

output causes 2 specific action).

PINITIAL ~ The pressure on the hydraulic
accumulator, reference transiucer,
and process sensor at the peginning

of the test.

PORIVE ~ The pressure in the pneumatic
accumulator at tha Heginning nf the

test.
Span- The absolute range of the pressure $ensor.

up -RAMP

PrNITIAL = PSETPT ~ .05 span

PorIvE - PINITIAL + .5 span

NOTE: Should the set point be close to the ypper
1imit of the sensor range, the value for
PD%}VE should be kept qithin th2 1inmits of 2

gafe overrange for the sensor.
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6.3.4

5.3.5

5.3.6

6.3.7

5.3.8
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(Continued)
DOWN-RAMP

PiNiTIAL = PsETPT * .05 span

PprIVE = PINITIAL © .5 span

f1ose th2 PRESSURE BLEED valve and prassurize the
unit by slowly opening the 6AS ISOLATTON valve.
pressurize to PSeTpT OF PINITIAL: whichevar is
greater. Table 1 O Appenglx C 1ists the specific
values for each transmitter.

“Date Technician

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

/
“Hate ====Yechnician

pressurize the unit to PINITIAL®

“ Date Technician

Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS
controls to place the recorier traces in an
appropriate position on the recorder chart. For an
up ramp test, the traces should apoear on tha2 bottom
quarte~ 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
helow the reference trace.

/

at: Technician

Vary unit pressure between plﬂlTIA} and PgeTPT

while adjusting the recorder amplifier and TRTS BIAS
controls to maintain the traces an the recorder chart
and in the same relative position. Repeat until no
further adjustments are necessary.

/
Technician

— —

“TPate

.3

28
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65.3.9 A{just the signal rate to the value specified in
Table 1 of Appendix C.

/
~ Date Technician

NOTE: The eignal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic accurulator, ani
tha satting 91 the SIGNAL RATE metering
valve. The SIGNAL RATE valvae has been sized
to provide the range of signal rates most
frequently required with the fluid level at 8
on the sight gauge (approximate wydraulic
accumulator level). Turning the SIGNAL RATE
control in a clackwise {irectinon will decrease
the rate, turning in a counterciockwise
direction will incraase the rate. If higher
rates are desired, fully depressurize the unit
and add fluid. Ina similar manner, if slower
signal rates are required, fully depressurize
the unit and 4rain the appropriate amunt of
fluid by opening the DRAIN valve.

NOTE: Opening the PESSURE 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 rites
are attained at higher pressures. For those
applizations requiring high rates at low
pressures, optional equipment is available
from the manufacturer. Fijure A-5 shows how
signal rate is determined from sample trace.

5.3.10 Diagnostic gelf-Test of ID-17D

. Line up the valves on the hydraulic signal j2nerator
as follows:

Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize DRIVE
Signal Isolation CLOSED
Pressure Bleed CLOSED
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6.3.12.1 (Continued)

Drain/Vent CLOSED
Sight Gauge/Fill CLOSED
Drain CLOSED
Date /'Téchnician
6.3.11 Down-Ramp gggeration

A Daternine the initial, driving, ani set point
pressures for the transmitter to be tested from
Table 1 of Appendix c.

/
“ Date Yechnician

. Slowly open the “signal isolation" valve.

/
“Date Yechnician

< Slowly open the GAS ISOLATION valve and pressurize
the unit t> the driving pressure (Pprve). Clos®
the GAS ISOLATION valve.

/
— Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to tne INITIAL position. Slo4ly opan the GAS
I1SOLATION valve and bring the pressure up to PgeToT-

/
Date lechnician

.9 Run the recorder at a slow chart drive speed to
record a short raference trace at this oressure. Be
sure there is a separation between the reference
trace and the process transmitter trace. verify Hoth
traces are in appropriate relative positions.

Date Technician
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6.3.11.6 Slowly open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PyyiTIAL)-

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set uyp. Premature opening of this
valve will invalidate the test. VYerify both
traces are in appronriate poasitions.

/
Pace Technician

¥ The unit is ready to generate the appropriate
4y9nramp. Ch2zk the recorder to make sure the pranar
chart drive speed has been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
strong bearing on how vell the daty can b2
evaluated. The chart drive speed shoulz he s
19w2st at shich 342q9i3te resnlution of desired
timing marks is attained. The greater the
an3jle the signal tra.2 makes with the
horizontal, the more clearly defined is the
print of intersecting with the referencs
trace. As a rough guide, the chart drive
spe24 should b2 pronartional to the ramp rate,

.8 To run the test, start the recorder chart 4rive then
42press the signal initiate syitch., Record the
appropriate data on the recorder chart. Include

P{niti 1s ’Drive- PSetpts S13n21 rate sotting,
fli1d4 Tavel, timing 7irk interval, dite, chart 4rive

speed, and the words: "diagnostic self-test.”

/
“Date Technician
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6.0 PROZENURE

- ————

5.3.11.9 Parform th2 4iagnostic 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 fallowing
qialitative waveform characteristics. Varify the
results are acceptable as follows:

(a) Linear within 3 visual "hest fit" fron
o to PsetpT-

(5)  Complete absence of high f=equency components
(naise).

{(c)  Sharp and ciearly defined “knee” on leading
edge of test signal.

(4)  The signil ramp rate has not dacreasaq mare
than 5% of the ramp rate of the original base
Tine signial traces supplied with the unit.

/
Tate T T Téchnician

6.3.12 If diagnostic self-test is satisfactory, produce
anothar dual trace as in step 6.3.11.8. Use this
trace to compute the response time of the
transmitter., Record this response time in the 4ata
collection table at the back of this procedure.
Figure A-6 shovs calculation mathi4 for time delay
(response time). Also record on the chart "Low
Pressurizer Pressure Sensor," "PT-0102-3"

/
“Date Yachnician
6.3.13 Disconnect all test leads and reconnect the normal
s13731 leads at the nrocess transmitter.
/

‘Date Technician
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6.0

PROCEDURE

5.4

6.3.114

5.3.15

NOTE:

5.4.1

6.4.2

REVISIOY O TPAGEY

Ensure the hyiraulic signal generatar is vented and
disconnect it from the process transmitter.

/ .
Uate ~ Techniciun

Folloving appropriate procedures, return process
traasnitter to service,

/
Date — Technician -

- — T ———— —— ——————— - — ———

REFERENTE TRANSDUCER AND PROZESS TRANS4ITTER OUTOUT
ADJUSTMENT. The electrical outputs of the reference
transiucer and the process trinsmitter must He aijusted
prior to any test sequence. The following steps provide a
me31s of achieving maxinun vertical deflection of the
recorder within the required pressure range.

Lin2 up valves as shawvn Haloy 91 1D-190:

Gas Isolation CLOSED
Gauge Isalation OPEN

Pressurize INITIAL
Signal Isalation N°EN

Pressure Bleed CLOSED
Vent/Drain CLOSED
Sight Gauge/Fill CLOSED
Drain CLISED

Open the PRESSURE BLEED valve to ensure system
pressure is at zero. Placa DVM MONITOR saitch in the
REFERENCE XYTR position. Adjust the SPAN control to
the fully counterclockvise position. Note the
reading on the DVM,

/
“Date Technician
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5.0

PROCEDURE

e ————

65.4.3

REVISIOI 9 PASE 34

A1just the SPAV coatral to tha fully clockwise
position. Adjust the ZERD control until the DVM
indicates the valtage noted in paragraph 5.4.2 ani
4ith the same polarity (e.g., if the voltage in 5.4.2
was -154¢, adjust the ZERD contral for a reading of
=154v).

/
" Date Technician

CAUTION  Use EXTREME CARE IN PRESSURIZING THE UNIT

s====== 197 avoid exceeding the pressure range of
the reference transducer diaphragm an4
€3using possible damage. It is 3504
practice to set the gas supply regulator
t2 3 pressure slightly ahove the highest
to be used in the test.

NOTE: Use the definitions and egiations helov to
help perform the following steps:

Definitions

PSETPT - The pressure at which the rasponse
time is to Se determinad (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.

Ppaive - The pressure in the pneumatic
accunulator at the bejinning of tha
test.

Span - The absolute range of the pressure senor.
UpP -RAMP

PINITIAL = PsgrpT - .05 span

PORIVE = PINITIAL * -5 span

NOTE: Should the set point He close to the
upper 1imit of the sensor range, the
value for Pppryp should be kept within
the limits of a safe overrange for the

sensor.
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6.0 PROCENURE
6.4.3 NJ4'-RA'P

PINITIAL = Pserpr + .05 span

Porive = PiniTiaL - -5 span

5.4.4 Close the PRESSURE BLEED valve and pressurize the
unit by slowly opening the GAS ISOLATION valye,
Pressurize to Pgerpy Oor PryrrraL, whichever is
greater, Table f oI AppenJJx CLfists the specific
valuzs for each transnitter.

/
“TPate “TYechnician
5.4.5 Afjust the SPAN contral for maximum output or null
noint + 10 ¥DZ, whicheyer is less.
Eaiistdin s B ek
Date Technician
6.4.6 Pressurize the unit to PryrrraL.
/
- Date ‘Technician
5.4.7 Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS

contrals to place the racordar traces in an
appropriate position on the recorder chart. For an
up-ramp test, th2 triaces should appear cn tha hottom
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 “ijechnician
5.4.8 Vary unit pressure between P,qxr{ﬂb and P§E¥§¥
while 31justing the recorder amplifier an S BIAS

contrals tn maintain the traces on the racarder chart
and in the same relative position. Repeat until no
furthar adjustnants are nacessary.

/
“Pate T Yechnician
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6.0 PROCEDURE

- -

5.4.9 Adjist th? signal rate to the value specified in
Table 1 of Appendix €.
/
Date ~lechnician

NOTE: The signal rate is a function of four
variables; pressure, differential pressure,
fluid level in the hydraulic accumulator, anig
the setting on the SIGNAL RATE metering
valve. The SIGNAL RATE valve has been sized
to praviie th2 range of signal rates most
frequently required with the fluid level at 8
on the sight gauje (aspraximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clockwise directing will decreyse
the rate, turning in a counterclockwise
direction #ill increas2 the rate. If higher
rates are desired, fully depressurize the unit
and a41 fluid. In a similar maner, if slnyer
signal rates are required, fully depressurize
the ynit and 4rain the anpropriate amount of
fluid by opening the DRAIN valve.

NOTE: 9Jpening the PRESSURE SLEED valve orovides a
vent for filling or draining.

8y 294i79 or removing fluid from the unit, the
range of signal rates may be varied from
appraximately on2 inch of witer per secondi t»
over 1000 pounds per second without loss of
signil linearity. Extremely high signal ratas
are attained at higher pressures. For those
applications requiring high rates at low
pressures, optional equipment is available
fron the manufacturer. Figure A-5 shows how
signal rate is deternined from sample trace.

6.4.10 Diagnostic Self-Test of 1D-100

. Line up the valves on the hyiraulic signal generator
as follows:

Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize DRIVE

Signal Isolation CLOSED
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6.0  PRYEDJRE

5.4.10.1.1 Pressure Bleaq CLISED
Drain/Vent CLOSED
Sight Gauge/Fill CLNSED
Drain CLOSED
/
Date ~Technician
65.4.1 Down-Ramp Generation

. Determine th2 initial, driving, and set noint
pressures for the transmitter to be tested fron
Tanie 1 of Appendix C.

/
Date ‘Technician

.2 Slowly open the "signal isolation" valve.

/
" Date T fechnician

3 STcwly open the GAS ISOLATION valve and pressurize
the unit t5 the driving prassure (Pppiye). ©lose
the GAS ISOLATION valve.

/
Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
vilve to tha INITIAL position. Slovly open the 3AS
ISOLATION valve and bring the pressure up to PserpT-

/
Date Technician

.5 Run the recoruer at 3 slow chart 4rive speed to
record a short reference trace at this pressure. B
sure there is a separation between the reference
trace 111 the process transmitter trace. Verify hoth
traces are in appropriate relative positions.

/
Date Technician




SAN ONOFRE NUCLEAR GENERATING STATION  INSTRUMENT AND TEST PROCEDURE S023-11-3.3
UNITS 2 AND 3 REVISION 9 PASE 33

6.0  PROZEDURE

5.4.11.6 S124/1y open tha GAS ISOLATION valve and pressurize
the unit to the initial pressure (Pyyrria.)-

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

/
“Date Technician

o7 The unit is ready to generate the appropriate
dowv<ramp. Check th2 recorder to mace sure the
proper chart drive speed has been selected.

/
Date Techaician

NOTE: The record chart drive speed selection has a
strong bearing on hov w211 th2 43ta can he
evaluated. The chart drive speed should be
slovest at which 1dequate resolution of
desired timing marks is attained. The greater
tne angle the signal trace mskes with the
horizontal, the more clearly defined is the
point of interseztion with th2 referance
trace. As a rough guide, the chart drive
so224 should be propoartional to the ramp rate,

.8 To run the test, start the recorder chart drive then
depress th2 signal initiate svitch., Rezord the
appropriate dat2 on th2 recorder chart. Include

PInitials PDrives PSetots, $13731 rate settiag,
ffn}ﬁ ?evel, t!ming magk interval, 4ate, chart drive

speed, and the words: “diagnostic self-test."”

/
Date Technician




SAN ONOFRE NUCLEAR GENERATING STATION

UNITS 2 AND 3

6.0

PROZEDURE
6.4.11

5.4.12

6.4.12

I9

.10

Perform the diagnastic self-tast twice and compare

the results with the signal traces for the same tests

supplied with the unit.

/
Date Technician

Examine the trace of each signal for the following
qialitative waveform characteristics. Varify the
results are acceptable as follows:

(3) Linear within a visual "hest fit" from
P to PseTpT.

(b)  Complete abseace of high frequency camponents
(noise).

(c)  Sharp ani clearly definad "knse" on leading
edge of test signal.

(d)  The signal ramp rate has not dacraised mors
than 5% of the ramp rate of the original dase
line signal traces supplied with the unit.

/
T0ate T Technician -

If diagnostic self-test is satisfactory, produce
anatner 3u3l trace as in step 6.4.11.8. 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.
Figire A-5 shaoys calzulation m2thid for time 4elay
(response time). Also record on the chart "Lo S$G-)
Pressure Seasor," "PT-1013-3"

/
Date Technician

Disconnect all test leads and ~econnect the normal
signal l1eads at the nrocess transmitter,

/
‘Date ~Technician

g ——
INSTRUMENT AND TEST PROCEDURE $023-T1-3.3
REVISION O PAGE 33
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UNITS 2 AND 3

6.0

PROCEDURE

6.5

5.4.14

5.4.15

—— —

REFEREYTE TRANSDUCER AND PRIOCESS TRANSMITTER DUTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer ani the process transmitter must b2 adjusted
prior to any test sequence. The following steps provide a

5.5.1

6.5.2

REVISION O PASE 49

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

/
“Date “Technician

Follnowing appropriate procedures, return process
trinsnitter to servize,

/
- Date Technician

m2ans of achieving maximum vertizal deflectinon of the
recorder within the required pressure range.

Line up valves as s4hown helow o1 ID-120:

Gas Isolation CLOSED
51192 Isolation OPEN

Pressurize INITIAL
Signal Isalation OPEN

Pressure Sleed CLOSED
yant/Drain CLISED
Sight Gauge/Fill CLOSED
Drain CLOSED

Open the PRESSURE BLEED valve to ensure system
prassure is at zero. Place DVM MWITIR syitch in the
REFERENCE XMTR position. Adjust the “PAN control to
the fully counterclockwise position. Note the
reading on the DVM.

/

Date Technician
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6.0  PROCEDURE
5.5.3 Adjust the SPAN contral to the fFully <lockwise
position. Adjust the ZERC control until the DV
indicates the voltaje noted in parajraph 5.5.2 an1
with the same polarity (e.g., if the voltage in 6.5.2
wis -;SHV. ajjust the ZERD control for a reaiing of
-15My).

/
" Date “Technician

CAUTION  Use EXTREME CARE IN PRESSURIZING THE UNIT

ss==== 1o avoid exceeding the pressure range of
the reference transducer diaphragm and
causing passidle 4anaze. It is g991
practice to set the gas supply regulator tn
3 pressure slightly a%ve the highest to he
used in the test.

NITE: Use the 4efinitions and equatinng helow to
help perform
the following steps:

Definitions

PSETPT - The pressure at which the respanse
tina is t7 he deternined (usually
the pressure at which the sensor
output causes a specific action).

Pri1TiAL - The pressure on the hydraulic
[HITIAL
accumulator, reference transducer,
and process sensor at the beginning
of the test.

Ppaive - The pressure in the pneumatic
accumulator at the Seginning of the
test.

Span - The absolute range of the pressure senor.

UP-RAMP

PINITIAL = PsgTpT - -05 span
PORIVE = PINITIAL * -5 span

NITE: Should the sat point He close to the
upper 1imit of the sensor range, the
value for Pongg should be kept within
the Timits of a safe overrange for the
sensor.
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5.0 PROCEDURE
5.5.3 D0UN-RA'P

PINITIAL = PsgTpT + .05 span

PDRIVE = PINITIAL - -5 span

65.5.4 Close the PRESSURE 31 EED valve and pressurize the
unit by slowly opening the GAS ISOLATION valve.
Pressurize to Pserpr or PryiTl Ls Whichever is
greater. Table E oI Aopen!ii E iists the specific
valuzs for each transmitter.

/
Date TTTYechatcian
6.5.5 Adjust the SPAN contral for maximum output or null
paint + 13 VDZ, hichever is less.
_ /
Date ~Technician
6.5.6 Pressurize the unit to PryrraL.
/
Date Technician
§.5.7 Operate REFERENZE XMTR BIAS and PROZESS XMTR 3IAS

contrals to place the racorder tracas in an
appropriate position on the recorder chart. For an
ud-ramp test, the traces should appear 9n the Hatton
quarter of the chart. For a down-ramp test, the
traces should apoear on the top quarter of ths
chart. The process trace should always be slightly
below the reference *race.

/
~ Date “Technician
5.5.8 Vary unit prissure between Pryrria and Pgerp
{i$ier and ¥R¥S 31AS

while adjustin? the recorder amp
contrals to maintain the trices 2n tha recordar chart
and in the same relative position. Repeat until no
further adjustments are necessary.

/
Date “Technician
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6.0  PROZEDURE

5.5.3 Afiust th2 signil rite to th2 value specified in
Table 1 of Appendix €.

\

/
Date ~ Technician

NOTE: The signal rate is a function of four
variables; nressure, 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 mist
frequently required with the fluid level at 8
on the sight gauge {approximate hydraulic
accumulator level). Turning the SIAGNAL RATE
control in 3 clockvis2 direction will decrease
the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
ani a4 fluid. In 2 similar manner, 1f slover
signal rates are required, fully depressurize
the unit and drain th2 aporopriate amount of
fiuid by opening the DRAIN valve.

NITE: Opening the PRESSURE BLEED vilve oravides 3
vent for filling or draining.

By 314ing or removing fluid fron th2 unit, the
range of signal rates may be varied from
approximately ane inch of witer per s2cond to
over 1007 pounds per second without loss of
signil linearity. Extremaly high signal riates
are attained at higher pressures. For those
applications requiring hign rates at lov
pressures, optional equipment is available
fron the manufacturer. Figure A-5 shows how
signal rate is determined from sample trace.

6.5.10 Diagnaostic Self-Test of I1D-100

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

Gas Isolation CLNSED
Gauge Isolation OPEN
Pressurize DRIVE

Signal Isolation CLOSED
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6.0 PROCEDIRE

5.5.10.1 Pressure Bleed CLOSED
Drain/Vent CLOSED
Sight Gauge/Fill CLOSED
Drain CLOSED
/
Date ~Technician
6.5.11 Down-Ramp Generation

. Datarmnine the initial, driving, 211 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

v STowly open the GAS ISOLATION valve and pressurize
the unit to th2 4rising pressure (Ppayyp). Close
the GAS I3JLATION valve.

/
Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
vilve to the INITIAL pasition. Slavly ooen the 545
ISOLATION valve and bring the pressure up to Pseypr.

/
Date Technician

5 Run the recorder at a slow chart drive speed to
record 3 short refarence trace at this nressure. Be
sure there is a separation between the reference
trace and the process transmitter trace. Verify Hoth
traces are in appropriate relative positions.

/
Date “Technician
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6.0

PROZEDURE

65.5.11.5

Slowly open tha 5AS ISOLATIOY valve and pressurize
the unit to the initial pressure (PinrTiAL)-

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

/
Date “Technician

The unit is ready to generate the appropriate
dovn-ramp. Zhack tne recorder to mike sure the
proper chart drive speed has been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
stronj Y2aring on how well the dati can He
evaluated. The chart drive speed should be
slowest at which adequate resalution of
desired timing marks is attained. The greater
th2 anjle tha signal trace makes with tne
horizontal, the more clearly defined is the
point of iwtﬂrse:tian with the reference
trace. As a rough guide, the chart drive
speed should he proportional to the ranp rate.

To run the test, start the recorder chart drive then
depress the signal initiate switch. Record the
appropriate data on the recorder chart. Include
p{n1ti 1> Poriyes Psetpt, $19711 rate setting,

fluid lavel, ¥n113 ﬂa*k interval, dat2, chart 4rive
speed, and the words: dnagnostlc self-test.”

/
Date ~ lechnician

3

et
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6.0 PROCEDURE

65.5.11.3 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 2 visual "best fit" from
P to Pseret.

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

(c) Sharp ani cl2arly 42fined "knee" on 1eading
edge of test signal.

(4)  Tne signal ramp rate has not decreised more
than 5% of the ramp rate of the original base
Tine signal traces supplied with the unit.

/
Date “Yechnician
5.5.12 If diagnostic self-test is satisfactory, produce

anoth2r dual trace as in sten 5.5.11.8. Us2 this
trace to compute the response time of the
transmitter. Record this rasponse time in the 4ata
collection table at the back of this procedure.
Figure A-6 shoss calculatinn method for time dalay
{response time). Also record on the chart "Low SG-2
Pressure Sensor," "PT-1023-3"

/
Date T Yechnician

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

/
“Date T Technician
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5.0  PROCEDURE

5.6

5.5.14 Ensure the hydiraulic signal generator is vented and
4isconnect it from the process traasmitter.
/
~ Date “Technician
6.5.15 Folloving appropriate procedures, return process

transnitter t> service.

/
Date — — Technician

Response Time Testing of Low SG-1 Level Sensor LT-1113-3

NITE: REFERENCE TRAJSDUZER AND PROCESS TRANSHMITTER OUTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transnitter mist be adjusted
prior to any test seguence. The following steps provide a
m231s of achieving maximum vertical 4eflection of the
recorder within the required pressure range.

5.5.1 Line up valves as shown Helov 91 10-110:
Gas Isolation CLOSED
Gaug? Isolation OPEN
Pressurize INITIAL
Signal Ic<olation IPEN
Pressure Bleed CLOSED
Vant/Drain CLOSED
Sight Gauge/Fill CLOSED
Drain CLOSED

6.6.2 Open the PRESSURE BLEED valve to ensure system

pressure is at zero. Plaze NVM MONITOR svitch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise pasition. Note the
reading on the DVM.

/
- Date lechnician
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6.0  PROCEDURE

6.5.3 A1just the SPAN control to tha fully clockwise
position. Adjust the ZERD control until the DVM
indicates the voltaje noted in parajraph 5.5.2 and
with the same polarity (e.g., if the voltage in 6.6.2
was =154V, adjust the ZERD contral for a reaiing of
-15MV).

/
Date Technician

CAUTION  Use EXTREME ZARE IN PRESSURIZING THE UNIT

======= 15 avoid exceeding the pressure raije of
the reference transducer diaphragm and
causing oossihle dimaga. It is 3in4
practice to set the gas supply regulator to
2 pressure slightly aSove the highest to he
used in the test.

NITE: Us2 the dafinitions and eqiations H2low to h21p parform
the following steps:

Definitions

PSETeT = Th2 oressure at which the rasoonse
time is to he 4atermined (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.

Pparve - The pressure in the pneumatic
accumulator at the Hejinning of tha
test.

Span - The absolute range of the pressure senor.

UP-RAMP

PINITIAL = PseTpT - .05 span
PoRIVE = PINITIAL * -5 sPan
NOTE: Should th2 set point b2 close to the upper limit of the

sensor range, the value for PDQ}vg should be kept within
the limits of a safe overrange for the sensor.
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5.0 PROTEDURE
60603 Dou:l'RA‘P

PINITIAL = Psetpr + .05 span

PoRIVE = PINITIAL - -5 span

65.5.4 Z1ose the PRESSURE BLEED valvz an4 pressurize the
unit by slowly opening the GAS ISOLATION valve.
Pressurize ta Pgerpr 9r PINITIAL, Whichever is
greater. Table § oI Appendgx C lists the specific
values for each transmitter.

/
Date T Technician
6.56.5 Adjust the SPAN contral for maximum output or null
point + 10 VOC, whichaver is less.
/
‘Date “Technician
6.6.5 Pressurize the unit t2 PryrriaL-
£ /
Date Technician
6.5.7 Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS

cantrals 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 app2iar on the top quiarter of the
chart. The process trace should always be slightly
below the reference trace.

/
‘vate ~Technician
6.€.9 Vary unit pressure between pINIT{A' and PSE¥PT
while adjusting the recorder amplifier ani TRTS BIAS

controls to maintain the traces on the rezorder chart
ani in the same relative position. Repeat until no
further adjustaents are necessary.

/
“Date Yechnician




SAN ONOFRE NUCLEAR GENERATING STATION  INSTRUMENT AND TEST PRNCENURE $323-11-3.3
UMITS 2 AND 3 REVISION 9 PASE 59

6.0  PROEDURE

6.6.9 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
viriables; pressure, differantial pressure,
fluid level in the hydraulic accumulator, and
the setting on the SIGNAL RATE metaring valve.
The SIGNAL RATE valve has been sized to provide
the rang2 of signal rates most fraguently
required #ith the fluid level at 8 ou the sight
33432 (approximate hydraulic accumulator
level). Turning the SIGNAL RATE control in 23
clockwise direction will dezrease the rate,
turning in a counterclockwise direction will
inZreas2 the rate. If highar rates 3re
desired, fully depressurize the unit and ad4
fluid. 1In a similar maaner, if slower signal
rates are required, fully depressurize the unit
ani 4rain the aporopriat2 amdunt of fluid vy
opening the DRAIN valve.

NOTE: 0pening the FRESSURE BLEED valve provides 3
vent for filling or draining.

8y ad1ing or removing fluid from the uait, th2 range of
signal rates may be varied from approximately one inch of
witer per seZond to ovar 1009 pounis par s2cond without
Toss of signal linearity. Extremely high signal rates are
attiined at highar pressures. For those applications
requiring high rates at low pressures, optional equipment
is availadble from the manufacturer. Figure A-5 shows hoy
signal rate is determined from sample trace.

6.5.19 Diagnostic Self-Test of 1D-109

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

Gas Isnlation CLOSED
Gauge Isolation  OPEN
Pressurize DRIVE

Signal Isolation CLOSED
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5.0

PRICEDURE

6.6.19.1

REVISION O PAGE 51

Pressure Bleed CLISED
Drain/Vent CLOSED

Sight Gauae/Fill CLOSED
Drain CLOSED

/
Date Technician

Down-Ramp Generatinn

Determine the initial, driving, ani set paint
pressures for the transmitter to be tested from
iadle 1 of Appendix C.

/
Date Technician

Slowly open the “signal isolation" valve.

/
" Date Tecanician

Slowly open the GAS ISOLATION valve and pressurize
th2 unit to the driving prassure (Pparyi). Close
the GAS ISOLATION valve.

/
Date Technician

Once the pressure has stabilized, turn the PRESSURIZE
vilve to the INITIAL position. Slovly opea the 3AS
ISOLATION valve and bring the pressure up to PSETPT-

/
B T Technician

Run the recorder at a slow chart drive speed to
record a short referance trace at tnis pressure. 3a
sure there is a separation between the reference
trace and the process transmittar trace. Yerify both
traces are in appropriate relative positions.

/
“Date lechnician
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Slowly open the GAS ISOLATION vilve and pressurize
the unit to the initial pressure (PryrriaLl)-

\

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. Premiture op2ning of this
vilve will 1dinvalidate the test. Verify both
traces are in appropriite positions.

/
~ Date Technician

The unit is ready to generate the appropriate
down-ramp. Chaock the recorder tn make sure the
proper chart drive speed has been selected.

/
- Date “Technician

NOTE: The record chart drive spead selection has a
strang b231ring on how well the 43ta can He
evialuated. The chart drive speed should be
slowest at +hizh adequate resolutinn of 42sired
timing marks is attained., The greater the
*ngle th2 signil trace makes with the
horizontal, the more clearly defined is the
paint of intarsection with the referance
trace. As a rough guide, the chart drive speed
s1ould b2 pronortional to the ramp rate.

To run th2 test, start the recorder chart drive then
42press tne signal iqitiate switch. Record the
appropriate data on the recorder chart. Include
P{nzrxAL- Po’1yEs PseTPTs Signal rate setting,

fluid lTevel, tining mark interval, 4iate, chart drive
speed, and the words: "diagnostic self-test."

/
Date Technician




SAN ONOFRE NUCLEAR GENERATING STATION

UNITS 2 AND 3

6.0

PROCEDURE
6.6.11.9
10
5.5.12
6.6.13

Parform the diagnaostic self-test twice and compare
the results with the signa’ traces for the same tests
supplied with the unit. ;

/
~Date ~ Technician

Exanine the trace of each signal for the following
qualitative waveforn chiracteristics. Varify the
results are acceptable as follows:

(a) Linear within a visual “"best fit" from PINITIAL
t> Pserer.

(b) Complate aSsence of high frequeacy camoanents
(noise).

(c) Shirp and clearly 42fined “knee" on 1eading edqe of
test signal.

(1) The signal ramp rate has not 4ecreased more thaa 52
of the ramp rate of the original base line signal
traces supplied with the uynit.

/

INSTRUMENT AND TEST PROCEDURE $023-11-3.3
REVISION O PAGE 53

Date “Technician

If diagnostic self-test is satisfactory, produce another
dual trace as in step 6.6.11.8. Use this trace to
compute the response time of the transmitter. Record
this respoase time in tha 4ata collection tahle at the
back of this procedure. Figure A-5 shows calculation
method for time delay (response tima2). Alss record on
the chart "Low SG-1 Level Sensor," "“LT-1113-3"

/

Date Technician

Disconnect all test leads and reconnect the normal
signal leads at th2 process transmitter.

_____ /

Date Technician
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6.0 PROCEDURE
6.5.14 Ensure th2 hydraulic signial generator is veated and
disconnect it from the process transmitter.
/
Date “Technician
6§.6.15 Follosing appropriate procedures, return process

8.7

transnitter to service.

/
~Date ~lechnician

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

NOTE: REFERENCE TRAWNSDUCER AND PROZESS TRANSMITTER JUTPUT
ADJUSTMENT. The electrical outputs of the reference
transdicer and the process transmitter must He adjusted
prior to any test sequence. The following steps provids 3
re11s of achieving maximum vertical defleztion of the
recorder within the required pressure ranje.

5.7.1 Liae un valves 31s shown below an 1D0-100:

Gas Isolation CLOSED
Gauge Isolation  OPEN
Precsurize INITIAL
Signal Isolation OPEN
Pressure Bleed CLOSED
Vent/Drain CLOSED

Sight Gauge/Fill CLOSED
Drain CLOSED

6.7.2 Open the PRESSURE BLEED valve to ensure system
pressure is it zera. Place DVM 40YITOR svitch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise pasition. Note the
reading on the DVM.

/

‘Date “Technician
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5.0 PROCEDIRE
§.7.3 Adjust the SPAN cont=1] to the fully clockwise
position. Adjust the ZERO control until the oV
inficates the voltage noted in paragraph 5.7.2 and
with the same polarity (e.g., if the voltage in 6.7.2
wis =151V, adjust the ZERD cantral for a reiding of
-15MY).

/
Date ‘Technician

CAUTION  Use EXTREME CARE IN PRESSURIZING THE UNIT to avoid
=====2=  exceeding the pressiure range nf the reference
transducer diaphragm and causing passible
43maj3e. It is5 97014 practice ) set tha LEH
supply regulator to a pressure slightly above the
highast to be used in the test.

NOTE: Use the definitions and equations below to
h21p perforn the fullosing steps:

Definitions

PSETPT - The pressure at which the raspoase
time is to he jeterinaig (usually
the pressure at which the sensor
output causes a specific action).

P1i1TIAL - The pressure on the hydraulic
accumulator, reference transducer,
and process sensor at the beginning
of the test.

Pparyz - The pressure in the pneumatic
ACcunulator at the bSeginning of the
test.

Span - The absolute range of the pressure senor.
UP -RAMP

PINITIAL = PsgTeT - .05 span

PORIVE = PINITIAL * -5 span

NOTE: Should the set point be close to the
upper Timit of the sensor range, the
value for PDRIV; should be kept within the limits of a
safe overrange fo

r the sensor.
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5.0 PROZEDURE
6.7.3 DOWN-RA'P

PINITIAL = PsgTeT + .05 span

PorIve = PINITIAL - -5 span

6.7.4 Clase tha PRESSURE BLEED valy2 and pressurize the unit
by slowly opening the GAS ISOLATION valve. Pressurize
to pSEIPT o PINITIAL, Whichever is graater.

Tadle 1 of Appaniix © lists the specific values for
each transmitter.
/
Date lechmician
6.7.5 Adjust the SPAN control for maximum output or null
paint + 10 VOZ, whicnever is less.
/
‘Date “Technician
6.7.6 Pressurize the unit to PryrryaL-
_ /
Date Technician
6.7.7 Operate REFERENCE XMTR BIAS and PROCESS X4TR 312S

controls to nlace the recorder traces in an
appropriate position on the recorder chart. For an
up-ramp test, the traces should appear an the Hattom
quarter of the chart. For a down-ramp test, the
traces should appear on the tap quartar of the chart.
The process trace should always be slightly below the
reference trace.

/
Date Technician T
6.7.8 Vary unit pressure between PI%XT{A and Pgerpr
while adjusting the recorder amp i*ier and TRTS 3IAS

controls to maintain th2 traces on the recorder chart
and in the same relative position. Repeat until no
furthar aijustments are necessary.

/
“Date Technician
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5.7.9

6.7.10

REVISION O PAGE 57

A3just th2 signal rate toy tha value specified in
Table 1 of Appendix C.

'

/
Uate ‘Technician

NOTE: The signal rate is a function of four
variadbles; pressure, differential oressure,
fluid level in the hydraulic accumulator, and
th2 setting on the SIGYAL RATE matering
valve. The SIGNAL RATE valve has been sized
to provide th2 ranje of signal rates most
frequently required with the fluid level at 8
on the sight giuge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
coatral in a clockvise direction will decrease
the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
ani a11 fluid. In a similar manner, if slovar
signal rates are required, fully depressurize
the unit and drain the appropriate anount »f
fluid by openiag the DRAIN valve.

NOTE: Opening the PRESS'RE 3LEED valve provides 1
vent for filling or draining.

8y adding or removing fluid fron the unit, the rangz
of signal rates may be varied from approximately one
inch of water per second to over 1000 pounds oer
second without loss of signal linearity. Extremely
high sign1l rates are attained at higher pressures.
For those applications requirinj high rates at low
pressures, optional e2quipment is availadble from the
manufacturer. Figure A-6 shows how signal rate is
deternined from sample trace.

Diagnostic Self-Test of 1D-100

Line up the valves on the hydrailic signil generator
as follows:

Gas Isnlation rLLOSED
Gauge Isolation  OPEN
Pressurize DRIVE

Signal Isolation CLOSED
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5.9 PROTEDURE
6.7.10.1 Pressure 3leed CLISED
Drain/Vent CLOSED
Sight Gauge/Fill CLOSED
Drain CLOSED

/
TDate Technician

Down-Ramp Generation

Determine the initial, 4riving, 211 sot point
pressures for the transmitter to be tested from
Table 1 of Aupendix C.

/
Uate “Technician

Slowly open the "signal isolation" valve.

/
Date ‘Technician

Slowly open the GAS ISOLATION valve and pressurize
th2 unit to the driving pressura (Pparye). Close
the GAS ISOLATION valve.

/
Tate Technician

Once the pressure has stabilized, turn the PRESSURIZE
vilv2 t9 th> INITIAL nosition. Slo4ly 2p2q th2 3AS
ISOLATION valve and bring the pressure up to PseToT!

/
T Date T T Technician

Run the recorder at a slos chart drive speed to
record 3 short reference tracs st this oressure. He
sure there is a separation between the reference
trace and the orocess transnitter trace. Yerify Hoth
traces are in appropriate relative positions.

/
Date “Technician
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6.0  PROCEDURE

6.7.11.5 S1o41y open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PyyrryaL)-

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. Premature apening of this
valve will invalidate the test. Verify both
traces are in apprapriate nositions.

/
Date ~Technician

W The unit is ready to generate the appropriate
down-ramp. Check the recorder to make siyre the
proper chart drive speed has been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
strang dearing on hoy well the 4ata can be
evaluated. The chart drive speed should be
slovest at which adequate rigalution of
desired timing marks is attained. The greater
the anjle the signil trace makes witn tna
horizontal, the more clearly defined is the
point of intersection with the raference
trace. As a rough guide, the chart drive
speed should be praportisnal to the ravp rats,

.8 To run the test, start the recordsr chart drive then
d2pr2ss the signal initiate switch. Record the
appropriate data on the recorder chart. Include
P NITIAL» PDQI Es PSETPT’ signal riate setting,
f{u1j Tevel, timing mark interval, dite, chart 4riya

. speed, and the words: "diagnostic self-test.”

/
Date Technician




SAN ONOFRE NUCLEAR GENERATING STATION
JNITS 2 AND 3

6.0  PROCEDURE

65.7.11.9

Parfor the 4iajnostic 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

6.7.12

6.7.13

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

(2) Lin2ar within a visual "best fit" from PINITIAL
to PseTpr.

(5) Complate absence of “igh frequency components
(noise).

(c) Sha=p and clearly defined "knee" on 1eading ed32 »f
test signal.

(4) The signal ramp rate has not decrea:2d more than 5%
of the ramp rate of the original base line signal
traces supplied ~ith the unait.,

/

INSTRUMENT AND TEST PROCEDURE $0823-11-3.3
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Date ‘Technician

If diagnostic self-test is satisfactory, produce another
dual trace as in step 5.7.11.8. Use this trace to
compute the response time of the transmitter. Record
nis response time in the data collection tahle 1t the
back of this procedure. Figure A-6 shows calculation
mathod for time d2lay (response time). Alsn recard 9n
the chart "Lo SG-2 Level Sensor," “LT-1123-3"

/

Date “Technician

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

/
Date Technician
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6.0 PROCEDURE
5.7.14 Ensure the hydraulic signal genarator 15 vented and
disconnect it from the process transmitter.
/
Date Technician
6.7.15 Following appropriate procedures, return process
transnitter to service.
/
Uate Technician

6.8

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

NJTE: REFERZNZE TRANSDJCER AND PROSESS TRANS4ITTER QUTRUT
ADJUSTMENT. The electrical outputs of the reference
transjucer ani the procesc transmitter must he 3djusted
prior to any test sequence. The following steps provide a
means of achieving maximum vertical 4e€lection of the
recorder within the required pressure range.

5.3.1 Lin2 up vilves as shown halav an 10-1170:

Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize INITIAL
Signal Isolation OPEN
Pressure Bleed CLOSED
Vent/Drain CLOSED

Sight Gauge/Fill CLOSED
Drain CLOSED

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

/

Date “Technician
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6.0 PROCEDURE

5.8.3 Adjust the SPAN control to the fully clockwise
position. Adjust the ZERD control until the DVM
indicates the voltage noted in parajrash 5.8.2 and
with the same polarity (e.g., if the voltage in 6.8.2
was =151V, adjust the 2ERD control for a reiding of
-15MV).

/
Date “Technician

CAUTION: Use EXTREME CARE IN PRESSURIZING THE UNIT to

===s==2 av2id exce21ing the pressire range of the
reference transducer diaphragn and causing
possible damage. It is 3974 practice to sat
the gas supply regulator to a pressure slightly
ahove th2 highest to b2 used in the test.

NOTE: Use the definitions and equations below to
h21p perforn tae following steps:

Definitions

PSETPT - The prassire at which the respinse time is
to be fetermined (usually the pressurs at
which the sensor output causes a specific
action).

PINITIAL = The pressure on th2 hydraulic accumilator,
reference transducer, and process sensor at
the beginning of the test.

®ORIVE - The pressure in the pneumitic accumulator
at the be2ginning of the test.

The ahsolute range of the pressure senor.

Span

UP -RAMP
PINITIAL = PsgtpT - .05 span

PORIVE = PINITIAL * -5 span

NOTE: Should the set point be close to th2 upper limit
of the sensor range, the value for Ppory
should be kept within the limits of a sa$e
overrange for the sensor.
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6.0  PROEDURE
6.8.3

6.8.4

(8,

.8.5

6.8.6

6.8.7

6.9.8

REVISION O PAGE 63

DOIN-RAP

PINITZAL = PsgTpT + .05 span

PoRIVE = PINITIAL - -5 span

“lose the PRESSURE BLEED valve and pressuriza the unit
by slowly opening the GAS ISOLATION valve. Pressurize
to PSeTpT Or PINITIAL, Whichever is graater.

Tahle I of Appen§¥x E Tists the specific values for
each transmitter.

/
“Date Technician

Adjust the SPAN control for maximum output or null
point + 1) VD7, whichever is less.

/
Date ‘Technician

Pressurize the unit to PpyrryaL-

/
Date Technician

Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS
cIitrals to plice the recorder traces in an
appropriate position on the recorder chart. For an
up-ramp test, th2 traces should apnear on th2 Hottom
quarter of the chart. For a down-ramp test, the
traces shiuld appear on the top quarter of the chat.
The process trace should always be slightly below the
reference trace.

/

Date Technician

Vary unit pressurc between Py rrial and Pscrpr while
adjusting the recorder ampligier and TRTS 3IAS controls
to miintain the traces on the recordar chart and in the
same relative position. Repeat until no further
adjustments ar2 necessary.

/
Date Technician




SAN ONOFRE NUCLEAR GENERATING STATION
UNITS 2 AND 3

6.0  PROCEDURE
6.8.9

6.8.10

.1

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

/
" Date Technician

NOTE: The signal rate is a function of four
variables; prassure, 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 ths range of signil rates most
frequently required with the fluid level at 8
on the sight gauge (approximate hydraylic
accumulator level). Turning the SIGNAL RATE
contral in 3 clockwise direction will decrease
the rate, turning in a counterciockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
and a11 fluid. In a similar maaner, i€ sloyer
signal rates are required, fully depressurize
the unit and 4rain the apprapriate amount »f
fluid by opening the DRAIN valve.

NITE: Opening th2 PRESSURE BLEED valve provides 3
vent for filling or draining.

By aiding or removing fluid from the unit, the range
of signal rates may be varied from approximately one
inch of water per sacond ts over 1070 pounis per
second without loss of signal linearity. Extremely
high signal rates are attiineq at higher pressures.
For those applications requiring high rates at low
pressures, optional equipmant is availahle from tha
manufacturer. Figure A-6 shows how signal rate is
deternined from sample trace.

Diagnostic Self-Test of ID-100

Lin2 up the valvas on the hydraulic signal generator
as follows:

Gas Isolation CLISED
Gauge Isolation OPEN
Pressurize DRIVE

Signal Isolation CLOSED

INSTRUMENT AND TEST PROZEDURE $023-11-3.3
REVISION O PASE 54
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£.0 PRICEDURE

6.8.10.1 Pressure 812e4d CLOSED
Drain/Vent CLOSEN
Sight Sauge/Fill CLOSED
Drain CLOSED

/
Date Technicia

5.8.1) Up-Ramp Generation

N Deternine th2 initial, 4riving, and set point
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/
~ Date Technician

ok Slowly open the "signal isolation" valve.

/
~ Date ~Technician

. Slowly open the GAS ISOLATION valve and pressurize
the unit to the 4riving prassure (Ppprye). %1ase
the GAS ISOLATION valve.

/
Date ~ Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
vilvae to the INITIAL position. Slovly opan the GAS
ISOLATION valve and bring the pressure up to PszTPT-

/
T DateT T " "Technictan

o5 Run the recorder at a slow chart drive speed to
record 2 short reference trace at this pressuyre. 3o
sure there is a separation between the reference
trace ani the process traismitter trace. Yerify hoth
traces are in appropriate relative positions.

/
Date Technician
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6.0 PROCEDURE

5.8.11.6 Slowly open the GAS ISOLATION valve and
pressurize the unit to the initial pressure
(PINITIAL)- \

NITE: Make sure th2 SIGYAL INITIATE switch is nff
during the set up. Premature opening of this
vilve will invalidate the test. Verify 5at)
traces are in appropriate positions.

/
T Date Technician

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

/
Date ‘Technician

NOTE: The record chart drive speed selection has a
strong b2aring on how w211 the 43ta can be
evaluated. The chart drive speed should He
slowest at w#hich adequats resolution of
desired timing marks is attained. The greater
the angle the signal trace makes with the
horizontal, the more clearly defined is the
paint of intersection with the reference
trace. As a rough guide, the chart drive
sp2edi should be proportional to the ramp rate.

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

P NITIALs PORIVE, PseTpT, Sign3l1 rate setting,
f’u1d Tevel, timing mirk interval, date, chart 4rive

speed, and the words: "diagnostic self-test."

/
Date Technician
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6.0  PROCEDURE

5.9.11.9 Perfora the diagnastic self-test tvice 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
quilitative waveform characteristics. Verify the
results are acceptable as follows:

(a) Linear within a visual "Sest fit" from PyyrriaL
to Pserpt

(5) Complete ahsence of high frequency covponeats
(noise)

(c) Sharp and clearly defined “knee" on leading edqs of
test signal

(d) The signal ramp rate has not decreised more than 52
of the ramp rate of the original base line signal
traZes supolied ~ith the uait.

/
‘Date lechnician

5.8.12 If diagnostic self-test is satisfactory, produce another
d43] trace as in step A.8.11.8. 'se this traca to
compute the response time of the transmitter. Record
this rasponse time in the dita collectinn tiyle at the
back of this procedure. Figure A-6 shows calculation
methad for time delay (rasponse time). Als) racord an
the chart "Hi Containment Pressurs Sensor," "PT-0351-3"

/
Date Technician

6.8.13 Disconnect all test leads and reconnect the normal
signil leads at the process transaitter.

/
“Date Technician



SAN ONJFRE NICLEAR GENERATING STATION
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6.0 PROCEDURIE

6.3.14

6.8.15

6.9

NITE:

6.3.1

6.9.2

———

—— i~
INSTRUMENT AND TEST PROZEDURE $923-11-3.3
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Response Time Testing of
1-9352-7

Ensure the hydraulic signal ganerator 1s vented and
disconnect it from the process transmitter.

/
Technician

~ Date

Following appropriate procedures, return process
transmitter to service,

/
Technician

~TDate

REFERENCE TRANSDUZER AND PRICESS TRAYSMITTER 0UTPUT
ADJUSTMENT. The electrical outnuts of the reference
transducer and the process transmitter must he adjusted
prior to any test sequence. The following steps providz a
m23ns of achieving maximum vertical 4eflection of the
recorder within the required pressure range.

Line up valves as shown below on 1D-109:

Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize INITIAL

Signal Isolation OPEN

Pressure Bleed CLOSED

Vent/Drain CLOSED

Sight Gauge/Fill CLOSED

Drain CLOSED

Open the PRESSURE BLEED valve to ensure system
pressure is at zera. Place VY MJYITIR syitch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclackvise position. MNote the
reading on the DVM.

/
Technician

Date



SAN ONOFRE NUCLEAR GENERATING STATION INSTRUMENT AND TEST PROCEDURE $023-11-3.3

UNITS 2 AND 3 REVISIDU n PAGE 69
6.0 PROZEDURE
5.9.3 Adjust the SP&Y control ta the fully clockvise

position. Adjust the ZERD control until the DV
indicates the vsltage noted in paragrapn 6.39.2 an4q
with the same polarity (e.g., 1f the voltage in 5.9.?
w;; -;SﬁV. adjust the ZERD contral for a reading of
-15My).

/
Vate Technician

CAUTION:  Use EXTREME CARE IN PRESSURIZING THE UNIT
s t> avoid exceeding the pressure ringe of

the reference transducer diaphragm an4
Causing possible damage. It is good
practice to set the 9315 supply rejilator
to a pressure slightly above the highest
to be used in the test.

NOTE: Use tha definitions and eq43tinas helow tn
help perform the following steps:
Definitions

PSETPT = The pressure at #hizh the resnonse time is
12> b2 determined (usially tha pressurs at
which the sensor output causes a specific
action).

PINITIAL - The pressure on the hydraylic accumilator,
refarence transducer, and praocess sensor at
the beginning of the test.

PORIVE - The pressure in the preumatic azcumilator
at the bz3ianing of the test.

Span - The absolute range of the pressure sensr.

UP -RAMP

PINITIAL = PSETPT - .05 span

PORIVE = PINITIAL * -5 span

NOTE: Should the set paint b2 clase to the upper

limit of the sensor range, the value for
PpR1ve should b2 kept within the limits of a
safe overrange for the sensor.
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6.0 PRICLIIRE
6.7.3

5.9.4

6.9.5

6.9.6

5.9.7

5.9.8

REVISION © PAGE 79

DOAN-RA'D
PINITIAL = PseTpT * -05 spen

PorIVE = PINITIAL - -5 span

Z1ose the PRESSURE BLEZED valve and pressurize the unit
by slowly opening the GAS ISOLATION valve. Pressurize
to PSETpT OF PIniTiAL. Whichevar is graater,

Table I of Appaniix E lists th2 specific values far e3ch
transmitter.

/
Date Technician

Adjust the SPAY control for maximum output or null point
+ 10 VD%, whichaver is less.

/
" Date Technician
Pressurize th2 unit to PryrriaL-

/
Date Techaician

Operate REFERENTE XMTR BIAS and PROCESS XTR BIAS
controls to place the recorder traces in an appropriate
position on the recorder chart. For an up-ramp test,
the traces should appear nn th2 hotton quarter of the
chart. For 3 down-ramp test, the traces should appaar
on th2 tap quarter of the chart. The pracess trize
should always be slightly below the reference trace.

/
Date Technician

Vary unit pressure between Pryrria and Pseror while
a1justing the recorder amplifier and TRTS BIAS controls
to miintain the traces 91 the racorder chirt and in the
same relative position. Repeat until no further
aijustments are necessary.

/
Date " fechnician
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6.0 PkOCEDURE

— -

5.9.9 A1just the signal rats ts the valye specified in
Table 1 of Appendix C.
/
- Date fecanician

NOTE: The signa) rate is a function of four
variahles; pressura, 4ifferential prassire,
fluid level in the hydraulic accumulator, and
the satting on the SIGNAL RATE metering
valve. The SIGNAL RATE valve has heen sizad
to provide the ranje of signal rates most
frequently required with the fluid level at 8
on the sight gaig> (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in 3 ciockeise 4irection will decrease
the rate, turning in a counterclockwise
direction #iil increase ths rate. If hijher
rates are desired, fully depressurize the unit
ani adi fluid. 1In a similar maaner, if slower
signal rates are required, fully depressurize
the ynit and 4rain th2 aporooriate amount of
fluid by opening the DRAIN valve.

NOTE: Opzning the PRESSURZT BLEED valve provides 3
vent for filling or draining.

8y 311ing or removing f14i4 from the u1it, the
range of signal rates may be varied from
approximitely one inch of vater per sezond to
over 1000 pounds per second without loss of
signil linearity. Extremely high signal rates
are attained at higher pressures. For those
applications requiring high rates at 1oy
pressures, optional equipment is availadle
frod the manufacturer. Figire A-5 shows Mow
signal rate is determined from sample trace.

6.9.10 Diagnostic Self-Test of ID-100

.1 Line up the valves an the hydrailic sijnal generator
as follows:

Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize DRIVE
Signal Isolation CLOSED
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6.0 PRICENJRE
6.3.12.1 Pressure Bleed CLISED
Drain/Vent CLOSED '
Sight Gauge/Fill CLOSED
Drain CLOSED

/
Date Technician

5.9.1 Up-Ramp Generation

o} Determine tne initial, driving, and s2t parint
pressures for the transmitter to be tested from
Table 1 of Appendix C.

/
Date “Technician

.2 Slowly open the "signal isolation" valve.

/
“Date “Yechnician

.3 Slowly open the GAS ISOLATION valve and pressurize
the unit to the driving prassire (Pparyp). Clase
the GAS ISOLATION valve.

/
Date “Yechnician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITIAL pasition. Slosly open ths 5AS
ISOLATION valve and bring the pressure up to Pgerpr.

/
Date “Technician

.5 Run the recorder at a slow chart drive speed to
racord a short reference trace at this pressure. 8e
sure there is a sepiration between the reference
trace ani the pracess transmitter trace. Verify Hnth
traces are in appropriate relative positions.

/
‘Date Technician
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5.9.11.6
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SIndly open the GAS ISOLATION valve and pressurizs
the unit to the initial pressure (PryrtiaL).

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. Pravatyre opening of tais
valve will invalidate the test. Verify both
traces are in appropriate pnsitions,

/
“TDate Technician

The unit is ready to generate th2 aporonriate
Up=rimp. Zhack the recorder ts Mike sure the priper
chart drive speed has been selected.

/
" Date Technician

NOTE: The record chart drive speed selection has a
Strang H2aring 01 hov well the dats caq he
evaluated. The chart drive speed should be
slovest at which ad27u1te resslytion of
desired timing marks is attained. The greater
th2 1ngle the signil trace ma%es with the
horizontal, the more clearly defined is the
point of iatersection with the refersn-s
trace. As a rough guide, the chart 4rive
sp225 should be proportional to the ramp rata,

To run the test, start the recorder chart drive then
4297ess th2 sinal initiate syitch. Record the
appropriate data on the recorder chart. Include
PINITIAL» ®D1yE, PSETPT. STgnal rate settiag,

f{uid Tevel, %¥ning mitk interval, 431t2, chart driyvs
speed, and the words: “diagnastic self-test.”

/
Date Technicia.,

INSTRUMENT AND TEST PROZEDURE $023-11-3.3
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6.0  PROZEDURE

6.7.11.9 Perform the 4iagnostic self-test tvice and compare
the results with the signal traces for the same teste
supplied with the unit. '

/
T Date Technician

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

(2) Linear within a visual "hest fit" from PINITIAL
to Psgrpre

(b) Compiete adsence of high frequeacy comprvents
(noise).

(c) Sharp an1 clearly define? "kn2e" on leading edge of
test signal.

(1) The signal ramp rate has nit decreased mare than 5%
of the ramp rate of the original base 1ine signal
tracas supplied with tha yait.

/
Tate Technician
6.9.12 If diagnostic self-test is satisfactory, produce another

di1’ trace as in step 5.9.11.8. Use tnis trace to
compute the response time of the transmitter. Record
this response tine in the data collection table at the
back of this procedure. Figure A-6 showss calculation
metnod for time delay (response time). Alss recosrd on
the chart "HI-HI Containment Sensor," "PT-0352-3"

/
" Date Technician
6.9.13 Disconnect all test leads and reconnect the normal
signal leids at the pracess transnitter,
/

Date Yechnician
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5.0 PRIZEDURE

65.9.14

5.9.15

NOTE:

6.10.1

6.10.2

REVISION O PAGE 75

Ensure the hydraulic signal generator 1s vénted and
disconnect it from the process transmitter.

/
Date Technician

Fallowing appropriate procedures, return process
transmitier to service,
/
“Date Technician

Resoan;g}jime ISEEiQ!.Q' Low Refueling Water Tank Level Sensor

REFERENCE TRANSDUCER AND PROCESS TRANSHITTER NUTPUT
ADJUSTMENT. The electrical outputs of the reference
transijucer and the process transmitter must bhe adjusted

prior to any test sequence. The following steps provide a

means of achieving maximum vertical deflection of the
recorder within the required pressure ranje.

Line up valves as shown bSelow on 1D-190:
Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize INITIAL
Signal Isolation OPEN
Pressure Blesd CLOSED
Vent/Drain CLOSED
Sight Gauge/Fill CLOSED
Orain CLOSED
Open the PRESSURE BLEED valve to ensure system

pressure s at zero. Place DVM MONITOR switch in the

REFERENTE XMTR position. Adjust the SPAN control to
the fully counterclockvise pasition. Note th»>
reading on the DVM.

/
- Date Technician
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6.0  PROZEDURE

6.10.3 Adjuast the SPAN control to the fully clockaise
position. Adjust the ZSRO control until the Dy
indicates the voltaje noted in parajrash 5.10.2 ang
with the same polarity (e.9., 1f the voitage in
6.10.2 435 -15W, adjust the 2ERO coatrol for a
reading of -154v),

/
Date “Technician

CAUTION: Use EXTREME CARE IN PRESSURIZING THE UNIT to

=zuzzzs avdid exce2ding the pressure ranje of the
reference transducer diaphragm and causing
possidle damage. It is gnod practice to set
the gas supply regulator to a pressure slightly
adove the highest to He used in the test.

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

Definitions

PseTeT = The pressure at which che response time i
to he determined (usually tne pressure at
which the sensor output causes a specific
action).

PINITIAL - The pressure an th2 hydraulic accumilator,
referance transducer, ani process sensor at
the beginning of the test.

P - Tha pressure in the pneumatic accumulator
DRIVE '
at the beginning of the test.
Span - The absolute range of the pressure senor.
UP -RAMP

PINITIAL = PsgTpT - .05 span
PORIVE = PINITIAL * .5 span

NOTE:  Should the set point be close to the ypper limit
of the sensor range, the value for PDQIV;
should be kept within the limits of 3 safe
overrange for the sensor.
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6.9 PROZEDURE
6.10.3 DOAN-RAP

PINITIAL * Pserpr * .05 span

PORIVE = PINITIAL - -5 span

6.19.4 Zlose the PRESS'URE 3LEED valve and pressurize the ynit
by slowly opening the GAS ISOLATION valve. Pressurize
to PsorpT Or PIniTIAL. Whichever is greater,
73519L{ of ADD!H;Ix £ lists the specific values for
each transmitter.

/
- UDate Technician

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

/
Date Technician
5.10.6 Pressurize the unit to PyyryraL-
“Date Technician

5.10.7 Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS
contrals to place the recorder traces in an
appropriate position on the recorder chart. For an
up-ramp test, the trices should apnear an the Hotton
aquarter of the chart. For a down-ramp test, the
vraces should appear on the top quarter of the chart.
The process trace should always be slightly below the
reference trace.

/
“Date Technician

6.10.8 Vary unit pressure between Piyrrya and Pgeypr
while adjusting the recorder amplifier and TRTS SIAS
controls to maintain the trazes on the recorder chart
and in the same relative position. Repeat until no
further adjustments are necessary.

/
TDate Yechnician
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6.0 PROCEDURE

6.10.93 Adjust the signal rate ts the valuye specifieq in
Table 1 of Appendix C.
/
Uate Technician

NOTE: The signal rate is a function of four
variables; pressure, 1ifferential pressire,
fluid level in the hydraulic accimulator, and
the setting on the SIGVAL RATE metering
valve. The SIGNAL RATE valve has bz2en sized
to provide the range of signal rates most
frequently required with the fluid level at 8
on the sijht gauge (approximate hydrauylic
accumulator level). Turning the SIGNAL RATE
control in 3 clockvise direction will decrease
the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressu=ise the unit
and aidd fluid. In 2 sinilar maaner, if slower
signal rates are required, fully depressurize
the unit ani 4rain the appropriste amount of
fluid by opening the DRAIN valve.

NOTE: Tpening the PRESS'RE BLEED vilve proyides 3
vent for filling or draining.

By aiding or renoving fluid from tha unit, the range
of signal rates may be varied from approximately ons
inch of vater per second to ovar 1000 pounds per
second without Toss of signal linearity. Extremely
high signal rates are attained at highar pressyres.
For those applications requiring high rates at o«
pressures, optional equipment is availahle from the
manufacturer. Figure A-6 shows how signal rate is
determined from sample trace.

6.10.10 Diagnostic Self-Test of ID-100

ol 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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5.0 PROCEDURE
6.10.10.1  Pressure e24 CLOSED
Drain/Vent CLOSED
Sight Gauge/Fill CLOSED
Drain CLOSED

/
" Date Technioian
6.10.11 Down-Ramp Generation
.1 Determine the initial, 4riving, and set point
pre=-ures for the transmitter to be tested from
Table 1 of Appendix C.

/
‘Date “Technician

.2 Slodly open the "signal isolation™ valve.

/
Date Technician

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

/
" Date Technician

.4 Once the pressure has stabilized, turn the PRESSURIZE
valve to the INITIAL pasition. Slowly open the 5AS
ISOLATION valve and bring the pressure up to Pgctpr.

/
Date Technician

.5 Run the recorder at a slow chart drive speed to
record a short reference trace at this pressyre. Be
sure there s a separation between the reference
trace and the process transmitter trace. Verify Soth
traces are in appropriate relative positions.

/
Date Technician
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6.0 PROCEDURE

5.12.11.5  Slovly opan the GAS ISOLATION vilve and pressyrize
the unit to the initial pressure (Pyyrrial).

NOTE: Make sure the SIGNAL INITIATE switch is off
during the set up. Premature pening of tais
valve will invalidate the test. Verify both
trices are in appropriate positions.

/
Date ‘Technician

" The unit is ready to generate the appropriate
down-ramp. Check the recordsr to make sure the
proper chart drive speed has been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
strong bearing nn how wvell the data can be
evaluated. The chart drive speed should be
slovest at which adeqiate resaluytion of
desired timing marks is attained. The greater
th2 anjle 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
deprass the signal initiate switch. Record the
appropriate data on the recorder chart. Include
Pin TIAL» pDRX Es pSETPT' signal rite setting,

f‘u*d level, t¥ming mark interval, 4ate, chart drive
speed, and the words: “diagnostic self-test."

/
Date Technician
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5.0 PROCEDURE

6.12.11.9  Perforn the diagnostic self-test twice and COmpare

the results with the signal traces /nr the same tests
supplied with the unit.

/
Vate Technician

«10  Examine the trace of each signal for the following
qualitative vaveforn Characteristics. Verify tha
results are acceptable as follows:

(a) Linear within a visual "best fit" from PINITIAL
to Pserer

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

(c) Sharp ani clearly defined “knee" on leading edje of
test signal.

(1) The signal ramp rate has not 4decreased more than £2
of the ramp rate of the original base line signa)
traces supplied with the uvit.

/
“Date Technician

6.10.12 If diagnostic self-test 1s satisfactory, produce ansther
dual trace as in step 6.10.11.8. Use this tracze to
compute the response time of the transmitter. Record
tiis response tine in the data collection tadle at tna
back of this procedure. Figure A-5 shows calculation
method for time delay (respinse time). Also recori on
the chart "Low RWT Level Sensor," “LT-2305-3"

/
" Date Technician

6.12.13 Discoanect all test leads and recsnnect the normal
signal leads at the process transmitter.

/
Date Technician




SAY INOFRE NUCLEAR GENERATING STATION  INSTRUAENT AND TEST PROCEDURE $923-11-3.3
UNITS 2 AND 3 REVISION 0 PAGE 82

6.0 PROCEDURE

6.10.14 Ensure the hydraulic signal genérator is venteq and
disconnect it from the process transmitter.
1
/ \
Date “Technician
6.10.15 Following appropriate procedures, return process

transmitter to service.

/
TDate Technician

6.11 Response Time Testing of LOW SG-1 Flow Sensor PDT-0378-3

NOTE: REFERENCE TRANSDUCER AMD PROZESS TRANSITTER 0JTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the process transmitter must Ha adjusted
prior to any test sequence. The following steps provide a
meins of achieving maximun vertical deflection of the
recorder within the required pressure range.

§:.11.) Line up valves as shown below on ID-107:

Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize INITIAL
Signa® Isolation OPEN
Pressure Bleed CLOSED
Vent/Drain CLOSED

Sight Gauge/Fill CLOSED
Drain CLOSED

5.31.2 Open the PRESSURE BLEED valve to ensure system
pressure i5 at zera. Place DV MONITOR switch in the
REFERENCE XMTR posftion. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DWM.

/

~Date Technician
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6.0  PROCEDJRE

§.11.3 A1just the SPAN contro) to the fully claockwise
position. Adjust the ZERD control until the DV
indicates the voltaze noted in paragraph 5.11.2 and
with the same polarity (e.g., if the voltage in
6.11.2 vas 15"V, adjust the ZERD 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 i: 9uod practice to set
the gas supply regulator to a pressure slightly
above the highest to he used in the test.

NOTE: Use the definitions and equations below to help perform the
f21104ing stens:

Definitions

PSETPT - The pressure at whizh the response time is
to 52 deternined (usually the pressurs at
which the sensor output causes a spezific
action).

PINITIAL - The pressurz 01 the hydraylic accumulator,
reference transducer, ani pracess seasor at
the beginning of the test.

PoRr1vVE - The pressure in thas pneumatic accumilator
at the beginning of the test.
Span - The absolute range of the pressure senor.
UP -RAMP

PINITIAL = PsgTpT = .05 span
PORIVE = PIniTIAL + -5 span

NOTE:  Should the s=t paint hHe clase tn the upoer limit
of the sensor range, the value for Ppary
should be kept within the limits of a saie
overrange for the sensor.
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UNITS 2 AND 3

6.0 PRICEDURE
6.11.3

5.11.4

5.11.5

5.11.6

6.11.7

6.“ -8

REVISION 0 PAGE 34

DOJN-RAP
PINITIAL = PserpT + .05 span

PORIVE = PINITIAL - -5 span

C1ose th2 PRESSURE BLEED valvs and pressurize the ynit
by slowly op2ning the GAS ISOLATION valve. Pressurize
to Pgerpr O PINITIE%- Whichever is greater,

Tadle 1 of App2adix £ lists the specific valuyes for ez
transmitter.

/
" Date Technician

Adjust the SPAN contral for maximum output or null paint
+ 12 VD7, whichaver is less.

/
“Date Technician
Pressurize the unit to PiviTIA -
/
“Date “Technician

Operate REFERENCE XMTR 8IAS 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 app2ar on the bhottom juarter of the
chart. For a down-ramp test, the traces should appear
0n th2 top quarter of the chart. The pracess trace
should always be slightly below the reference trace.

/
Date Technician

Vary unit pressure between P NITIAL and Pgeypr while
adjusting the recorder amplifier and TRTS EIAI controls
to naintain the traces on the recorder chart an1 in the
same relative position. Repeat until no further
ajjustments are nacessary.

/
‘Date “Technician




SAN ONOFRE NUCLEAR GENERATING STATION
UNITS 2 aVD 3

PROCEDURE $023-11-3.3
PASE 85

INSTRUMENT AND TEST
REVISION 0

5.0 PROCEDURE
6.11.3 Adjust th2 signil rate to the vilue specified in
Table 1 of Appendix C.
/
Date Technician

NOTE: The signal rate is a function of four
variables; pressure, differential prassure,
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 ranje of $i3n31 rates most
frequently required with the flu.d level at §
on the sight gauge (approximate hydraulic
accumulator level). Turning the SIGNAL RATE
control in a clackwise diraction will decrease
the rate, turning in a counterclockwise
direction will increase the rate. If higher
rates are desired, fully depressurize the unit
and add fiuid. In a sinilar manner, if slower
signal rates are required, fully depressurize
the unit and drain the appropriate amount »f
fluid hy opening the DRAIN valve.

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

8y 311in3 or removing fluid fron tha unit, the range

of signal rates may be varied from approximately one

inch of water per second ts over 1099 pounis per

second without loss of signal Tinearity. Extremely

high signal rates are attained at higher pressures.

For those applications requiring high rates at low

pressures, optional equipment is availadle from tha

manufacturer. Figure A-6 shows how signal rate is

determined from sanple trace.

5.11.10 Diagnostic Self-Test of 1D-100

" Line up the

as follows:

valves on the hydraulic signal generator

CLOSED
OPEN

Gas Isolation
Gauge Isolation
Pressurize DRIVE
Signal Isolation CLOSED
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5.0 PROCEDURE
5.11.12.1  Pressure 3lee1 CLISED '
Drain/Vent CLOSED
Sight Sauge/Fill CLOSED
Drain CLOSED

/
Date Technician

6.11.11 Down-Ramp Generation

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

/
Date lechnician

Slowly open the “"signal isolation" valve.

/
Uate Technician

Sloxly opezn the GA® ISOLATION valve and pressurize
the unit to the driving pressure (Ppprye). Close
the LAS ISOLATION valve.

/
Date Technician

Once the pressure has stabilized, turn the PRESSURIZE
vilve to the INITIAL position. Slowly npan the 545
ISOLATION valve and bring * 1e pressure up to Pgerot.

/
“Tate Technician

Run the recorder at a slow chart drive speed to
recori a short reference trace at this pressure. Be
sure there is a separation hYetween the reference
trace and the pracess transmitter trace. Verity Soth
traces are in appropriate relative positions.

/
- Date Technician
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Slowly open the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PyyrriaL)-

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

/
Date Technician

The unit is ready to generate the appropriate
down-ramn. Chack the recarder to mike suyre the
proper chart drive speed has been selected.

/
Date Technician

NOTE: The record chart drive speed selection has a
strong bearing on how well th2 4ata can he
evaluated. The chart drive speed should be
slos2st at which afequate resolution of
desired timing marks is attained. The graater
th2 angle the signal traze mikes with the
horizontal, the more clearly defined is the
point of intersection with the refersace
trace. As a rough guide, the chart drive
speed should H2 proportional to the ramp rate.

To run the test, start the recorder chart drive then
depress the signal initiate seitch. Record the
appropriate data on the recorder chart. Include
P{NITIAL» PDRIYEs PSETPT, Si9na) rate setting,

fluid Tevel, tining mark interval, date, chart drive
speed, and the words: “diagnostic self-test."

/
" Date Technician
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PROCEDURE

6.11.11.9  Perform the diagnsstic self-test taice and compare

5.11.12

5.11.13

the results with the signal traces for the same tests
supplied with the unit. .

/
Nate Technician

.10 Examine the trace of each signal for the following

qualitative vaveform characteristics. Verify the
results are acceptable as follows:

(3) Linear within a visual "pest fit" fron PINITIAL
to Pserer

(5) Complate ahsence of high freguency companents
(noise).

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

(4) The signal ranp rate %335 not decreased more than 5%
of the ramp rate of the original base line signal
trazes supdlied with the ynit.

/

INSTRUMENT AND TEST PROZEDURE $023-11-3.3
REVISIOH O PASE 33

Jate “Technician

If diagnostic self-test is satisfactory, produce another
3131 trace as in step 5.11.11.8. Use this trice to
compute the response time of the transmitter. Reco-~4
this respans2 tine in the data collection tahle at the
back of this procedure. Figure A-6 shavs calcuiition
mathod for time delay (response tim2). Also racord on
the chart "LO4 SG-1 Flow Sensor 2PDT-0978-3"

/
Date 1echnician

Disconnect all test leads ani reconnect the no=ma)
signal leads at the process transmitter.

/
Date Technician
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5.11.14 Ensure the hydraulic signal generator is vented and
disconnect it from the process transmitter.
/
Date lechnician
6.11.15 Following appropriate procedures, return process
transmitter to service.
/
Date ~Technician

5.12 Response Time Testing of LOW S5-2 Flow Sensor PDT-0379-3

NOTE:

§.12.1

6.12.2

REFERENZE TRANSDUZER AND PROCESS TRANSHITTER 2UTPUT
ADJUSTMENT. The electrical outputs of the reference
transducer and the pracess transmitter must he adjusted
prior to any test sequence. The following steps provide a
means of achieving maximum vertical 4eflection of the
recorder within the required pressure range.
Line 4p valves as shown below on 1D-190:
Gas Isolation CLOSED
Gauge Isolation OPEN
Pressurize INITIAL
Signal Isolation OPEN
Pressure Bleed CLOSED
Vont/Drain CLOSED
Sight Gauge/Fill CLOSED
Drain CLOSED
Open the PRESSURE BLEED valve to ensure system
pressure s at zera., Place DVM MONITOR switch in the
REFERENCE XMTR position. Adjust the SPAN control to
the fully counterclockwise position. Note the
reading on the DWM.

/
Date Technician
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6.0 PROCEDURE

5.12.3 Adjust tha SPAN control to the fully clockwise
position. Adjust the ZERD control until the DVM
indicates the voltaje noted in parajraph 5.12.2 and
with the same polarity (e.g., if the voltage in
5.12.2 was =15V, adjust the ZERD coantrol for a
reading of -15Mv).

/
Date Technician

CAUTION: Use EXTREME CARE IN PRESSURIZING THE UNIT to

==sz===z3 avaiq exce24ing the pressire range of the
reference transducer liaphragm and causing
possihle 4amage. It is good practice t7 set
the gas supply regulator to a pressure slightly
adove the highest to Se used in the test.

NOTE: Use the definitions and equations below to
ha1p perform the falloving steps:

Definitions

PseTPT - T2 prassire at which the response tine is
to he qatermined (usually the pressyre at
which the sensor output causes a specifi-
action).

PINITIAL - T™e pressure on the hydraulic accumulator,
referance transiucer, ani process s21s0- at
the bejinning of the test.

PoRIVE - T2 pressure in the pneystic accumuiator
at the H2ginning nf the test.

Span The absolute range of the pressure senor.

UP -RAMP
PINITIAL = PSgTpT = .05 span
PORIVE = PINITIAL * -5 span

NOTE: Should the set point be clase to the upper limit
of the sensor range, the value for ng}y;
should be kept within the 1imits of a safe

overrange for the sensor.
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6.0  PROCEDURE
6.12.3 DOAN-RA'P

.

PINITIAL * PsgTpT + .05 span

Porive  * PiniTiaL - -5 span

5.12.4 Clase the PRESSURE SLEED valve ani nressurize the
unit by slowly opening the GAS ISOLATION valve.
Pressurizz to Pg TpI or PryiTIAL, whichever is
greater. Tahle i 0 Append*x C lists the specific
valies for each transnitter,

/
“Pate Tezhnician
6.12.5 A1just the SPAN control for maximum output or null
point + 10 VDC, whichever is less.
K i
“Date Technician

6.12.6 Pressurize the unit to PryrrraL.

/
Date Technician

5.12.7 Operate REFERENCE XMTR BIAS and PROCESS XMTR BIAS
contrals to place the recorder trices in an
appropriate position on the recorder chart. For an
up-ramp test, the traces should appear o1 the Yottom
quarter of the chart. For a down-ramp test, the
traces should appear on the top quarter of tha
chart. The process trace should always he slightly
below the reference trace.

/
Date Technician
6.12.8 Vary unit pressure between pIMIT{A and Pgrrpy
while adjusting the recorder amp i*ier and TRTS BIAS

controls to maintain the traces an the recorder chart
and in the same relative position. Repeat unti! no
further adjustments are necessary.

/
“Pate Technician
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5.0 PROCEDURE

6.12.9 Adjust the signal rate to the valye specified in
Table 1 of Appendix C.
/
“TDate “Technician

NOTE: The signal rate is a function of four
viriidles; pressure, differential pressire,
fluid level in the hydraulic accumulator, ani
the setting on the SIGNAL RATE metering
valve. The SIGNAL RATE valve his heen 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
diraction will increase the rite., If higher
rates are desired, fully depressurize the unit
ani add fluid. In a sinilar manner, if slower
signal rates are required, fully depressurize
the unit and drain the anprooriate anount of
fluid by opening the DRAIN valve,

NOTE: Opening tha PRESSURE SLEED valve srovides a
vent for filling or draining.

8y ad44iny or removing f1uid from the uait, the
range of signal rates may be varied from
aoproximately one inch of water per second to
over 1990 pounds per second without loss of
signal Tinearity. Extramely high signal rates
are attained at higher pressures. For those
applications r2quiring hijh rates at 1ny
pressures, optional equipment is available
fron the manufacturer. Figure A-5 shows how
signal rate is determined from sample trace.

5.12.10 Diagnostic Self-Test of ID-100

. Line up the valves on the hydraulic signal 32nerator
as follows:

Gas Isolation CLOSED
Gauge Isolation  OPEN
Pressurize DRIVE

Signal Isolation CLOSED



SAN MOFRE NUCLEAR GENERATING STATION

UNITS 2 AND 3

5.0 PRIZEDURE

5.12.10.1

5.12.11

Fressure 312e4 CLOSED

Drain/Vent CLOSED '
Sight Gauge/Fill CLOSED

Drain CLOSED

/
Uate “fechnician

Down-Ramp Generation

Neternine the initial, 4riving, and set onint
pressures for the transmitter to Se tested from
Tahle 1 of Appendix C.

/
‘Uate Technician

Slowly open the "signal isolation” valve.

/
TDate Technician

Slowly open the GAS ISOLATION valve and prassurize
the umt to the driving pressure (Ppapyg). Close
the GAS ISOLATION valve,

/
“Date Technician

Once the pressure has stabilized, turn the PRESSURIZE
vily2 to the INITIAL positian. Slowly opan the GAS
ISOLATION valve and bring the pressure up to PgerpT-

/
Date ‘Technician

Run the recorder at a slow chart drive speed to
record a2 short referance trace at this pressurs. B8e
sure there is a separation hHetween the reference
trace and the process transmitter trace. Verify hoth
traces are in appropriate relative positions.

/

“Date Technician

INSTRUMENT AND TEST PROCEDURE $023-11-3.3
REVISION O PAGE 93
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5.0  PROZEDURE

6.12.11.6 Slosly opan the GAS ISOLATION valve and pressurize
the unit to the initial pressure (PyyrryaL)-

NOTE: Make sure the SIGNAL INITIATE switch 1s off
during the set up. Premature opening of this
valve will invalidate the test. Verify hath
traces are in appropriate poasitions.

/
“TDate Technician

.7 The unit is ready to generate the appropriate
down-ramp. Chack the recorder t2 make gyre the
proper chart drive speed has been selected.

/
Date Techaician

NOTE: The record chart drive speed selection has a
strong dS2iring on hav well the 4ata can he
eviluated. The chart drive speed should be
slowest at «hich adequate resslution of
desired timing marks is attained. The greater
the anjle tne signal trace makes with the
horizontal, the more clearly defined is the
paint of intersection with the reference
trace. As a rough guide, the chart drive
spe21 shoild he proportional to the ramn rate.

.8 To run the test, start the recorder chart “rive then
deoress the signal initiate svitch, Reccrd the
appropriate 4ata on the recorder chart. Include
Piaitial, Pirive, Psetpt, signal rate setting, fluiA
Tevel, timing mark intarval, date, chart drive speed,
and the words: "diagnostic self-test."

/
~“TDate ~ Technician
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6.0  PROZEDURE

5.12.11.9 Perfirm the diagnostic self-test twics 3.4 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 fallowing
quilitative waveform characteristics. Verify tne
results are acceptadble as follows:

(a) Linear within a visual "best fit" f-9m
P to PsereT

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

(c) Sharp a71 clearly defined “knee" on leading
edge of test signal.

(4) The signal ramp rate has nat decreased mare
than 5% of the ramp rate of the original bass
Tine signal traces supplied with the uynit.

/
Uate “Technician

- If diagnostic self-test is satisfactory, produce
anothar 4uil trace as in stap 5.12.11.8. Usa this
trace to compute the response time of the
transmitter. Racord this respinse time in the 4ata
collection table at the back of this procedure.
Figure A-5 shovs calculation matha1 for tine 4213y
(response time). Also record on the chart “"LOW S$53-2
Flow Sensor 2PDT.0379-3"

/
Date lecnnician

.12 Disconnect all test leads and reconnect the normal
signal leads at th2 process transmitter.

/
Date “Technician
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6.0 PROCEDURE

5.12.11.13 Ensure the hydraulic signa) generator {s vented ani
disconnect it from the process transnitter.
/
“Date Yechnician

.14 Following appropriate procedures, return process
transnitter to service.

/
Date “Technician

5.13 Test Equioment Set Up for Loop Current Step Response
T35tTny of Aesistance Teqparatu~e Detectsrs

NOTE: The LZSR Analyzer and Respanse Tesc Instrument which S°E has
purchased from AMS will be used to perform this portion of
tha ta2st. Some of the falloving st2ps will He perforned
using this equipment and the analyzer will produce the
aopropriate response times. Refer to AMS technical manuals
if necessary.

NITE: Each temperature element (RTD) chiannel will have five (5)
connection points in the Spec. 200 cabinet. Two are the
1eads from the RTD resistance element, two are referred to
as dummy leads and the fifth is a cable shield ground.

NOTE: For 9525t results, this test should He perfornad only when
the plant is at normal operating temperature ani primary
coolant flow rate.

6.13.1 Pasitian the froat coantrals 01 the ERT-1 as fallovs:
.1 Voltmeter selector switch to position "D".

.2 Trim svitch in UP position.

.3 Power Supply internal-external switch in the "INT"
position.

¥JS:1952%/js/mr
Continuad to 1953
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6.0 PRY.EDURE
6.13.1.4  "Valtage Adjustment” fully counterclockwise. '

.5 Current selector switch in LOW position.
.5 Range selector to "290" VDZ.

.7 Voltmeter internal/external switch in “INT" pasitian.

/
Date Technician

6.13.2 Ensure ERT-1 power switch, located in back, is in the
OFF pasition, then connect 115 VAZ pover to the ERT.)
and the ELC-1.

f
Date “Technician

NOTE: Refer to Figure A-5 for the following steps:
6.13.3 Coannect a zable from tha ERT-1 “JUTPUT" BYZ connectar to
the ELC-18 "AALOG IN" BNC connectar.

/
T DateT — Techaician

5.13.4 Connect a cable from ELC-1B “TRIGHER 3NZ" connector to
th2 ERT-]1 “CONTRIOL IN" BNZ connector.
.“‘-/ | —
Date Technician

5.13.5 Place ERT-1 power ON/OFF tnggle switch to the "ON"
position and verify "PINER" LED energized.

/
" Date Yechnician

6.13.6 Press ELC-1B "ON/OFF" pushbutton and verify that the
light en2rgizes. The “START" light, "TEST/DUMP" light,
and "READY" LED shoulq also enerjize.

/
Date ‘Technician
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6.0 PROCEDURE

6.13.7 Allow 10 minutes for equipment to warm up.

r- /
Date “Yechnician

5.14 Loop Current Step Response Testing of Hot Leg Temperature Sensor
TE-N12-3

e e -

NOTE: For most consistent results, the temperature of the reactor
coolant should be appraximataly 5407F,

5.14.1 In Spec. 200 cabinet L-129, r2mave the RTD leads from
terminals 18 and 17 of T8-1 and connect them to the
Sensor connector strip on the ERT-1,

/
Date “Yechnician

5.14.2 Adjust the "TRIM" pot on ERT-] until the amplifier
offsat voltaje is zero. (Trim switch UP).

NOTE: The amplifier offset voltage must be checked and
s2t to zero whenaver the gain is chanjged.

/
“TDate Yechnician

6.14.3 Place the "TRIM" switch in the DOWN position.

/
“Date Technician

5.14.4 Place the current selector switch in the "HIGH" position.

/
Dite TTYechnician
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6.14.5

5.14.5

S. 4.7

5.14.8

6§.14.9

REVISION 0 PASE 7

Salance the wheatstone hridge Yy 31justiag the coarse
resistor network switches and the fine decade resistors
until the Hridge output reads zero.

/
TUate T T TTYechntcian

NOTT: Bridge output is only indicated on the voltmeter
when the voltmeter selector switch is in the “D*
pasition. Allow at least three minutec for the
reiding to stadilize,

“ove the voltmeter selector switch 01 ERT-] to the "3"
or "C" position and adjust the supply voltage to
approxinately 52 VDZ. This provides 50 made through tha
RTD assuming the bridge is still balanced. Allow three
minutes for stabilizatisn time,

/
Uate Technician

Repeat steps 6.14.5 and 5.14.6 until no further
aijustaents are nacessary. Alloy at least three minutes
for the 2adings to stahilize.

/
TDite Techafcian

Move the current selector switch to the "LOW" pas tion
and rehilance the Yridjze. Alloy thrae minites for
stadiiization time,

/
“Date Technician

Place the current selector switch to "HIGH." Allaw
r2aiing to stadilize. Do not rebalaace the Hridge.

/
“Date Technician
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6.0 PROCEDURE

6.14.10 Adjust the amplifier gain of ERT-1 to nbtain as close as
possible to 5.0 VDC on the voltmeter with the voltmeter
selector switch in position "D." With this 5.0 VD" to
the analog input BNC of the ELC-1B, the ELC-13 digital
indicator should read approximataly 4095 whan EL%-13 is
in "READY" mode with "TEST/PUMP" pusnbutton pressed.

NOTE: The amplifier offset voltige must he checked and
set to zero whenever the GAIN is changed. Trin
switch must Se up to adjust the offset and down
at all other times.

/
Date ‘Technician

5.14.11 Place current selector switch in “LOW" position and
ensure Sridje returns to 32 Salanced condition. A slight
ajjustment of the decade resistors may be necessary.

/
Date Technician

5.14.12 Ensure the "AVERAGE/SINGLE SHOT" selector switch on the
ELC-18 is in the "AVERAGE" pasition.

/
Date Technician

6.14.13 Aith the ELC-1B in the "READY" mode, press the “START"
pushhutton. The ELC-13 should g2 the "SAPLE" mode for
20 seconds during which time the analog outout of the
ERT-1 should rise. Then the ELZ-13 should return to the
"READY" made.

/
Date “Technician

5.14.14 Allow the hridge to return to a b2'anced condition.

/
- Date Technician




SAN ONOFRE NUTLEAR GENERATING STATION  INSTRUMENT AND TEST PROZEDURE $923-11-3.3
UNITS 283 REVISION 9 PASE 1M

5.0 PROCEDURE

5.14.15 Rapeat steps 5.14.13 and 6.14.14 nine ad4itional times.
On the tenth sample the ELC-1B should go to the "SAMPLE"
mode for 29 seconds, then "ANALYZE" made until the
calculations are complete. Then the ELC-18 wil) g2 to
the "DISPLAY" mode.

/
Date Technician

6.14.16 dith the ELC-18 selector switch in position "D", the
digital indicator should reaqd the average total time
constant for all ten samples.

NOTE: - This value represents the amouint of time, in
seconds, that it takes for the RTD resistance to
reach 53.2% of the step change. Record this
response time in the "DATA COLLECTION TASLE" at
the back of this procedure.

/
Date “Technician

6.14.17 In Spec. 200 cadinet L-129, replace the RTD leads on
terminals 18 and 17 of T3.1.

J
Date Technician

6.14.18 Turn the "VOLTAGE ADJUSTMENT" on the ERT-] fully
counterclozkyise.

/
~Date Technician

6.14.19 Press the "RESET" pushbutton on the ELZ-1B and verif
that the analyzer returns to the "READY" mode.

/
Vate “lechnician
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6.15 Loon Zurrcat Step Response Testing of Cold Leg Temperature Sensor
TE. 91733

NOTE: For most consistent results, the temperature of the reictor
coslant should be approximately 5400F,

5.15.1 In Spec 200 cahinet L-122, remove the RTD 1231s from
terninals 8 =°d 7 of T8-1 and connect them to the sensor
connector stiip on the ERT-1.

/
Date Technician

65.15.2 Adjust the "TRIM" pot on EPT-1 until the amplifier
offset voltage is ZERO. (Trim switch UP).

NOTE: e amplifier offset voltage must be checked ani
set to zero whenever the GAIN is chanjed.

i /
“Pate Yachnician

6.15.3 Place the "TRIM" switch in the DIWN position.

Date : Technician
5.15.4 Place current selector switch in the "HIGH" position.
/
- Uate Technician
6.15.5 8alance the Wha2atstone bridge by adjusting the coarse

resistor network switches and the fine 4ecade resistars
until the bridge output reads ZERD.

/
Nate Technician

NOTE: Bridge output is only indicated on the voltmeter
when the voltmeter selector switch 1s in the "D
position. Allow at least three minutes for the
reading to stabilize.
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5.0 PROCEDURE

6.15.5 ove the voltmeter selector switch on ERT-]1 ts the "
or "C" position and adjust the supply voltage to
approxinately 59 ¥4c. This provides 59 maic thraygh the
RTD assuming the bridge is still balanced. Allow threa
minutes for stabilization time.

~Vate T YehATET i

5.15.7 Repeat steps 6.15.5 and 5.15.6 until no further
adjustnents are necessary. Allaoy at least three minytas
for the readings to stadilize.

/
Date Technician
6.15.8 ove the current selector switch to the "LOW" pasition

and redalancs the bridga. Alloy thrze minutes for
stadilization time.

/
- Date Technician

5.15.9 Place the current selector switch to "HIGH". Allaw
reading tn stadilize. Do NOT r2bilance the bridge.

/
Date Technician

5.15.19 Adjust the amlifier gain of ERT-1 to obtain as close as
possihle to 5.0 V4c on the valtnetar with the viltneter
selector switch in pasition "D". With this 5.0 Vic tn
the analng input 8NC of the ELC-13, the ELR-13 1i3ital
indicator should read approximately 40935 when EL7-18 is
in "READY" mode with “Tast/Dump" oushSutton prasseq,

NOTE: The amplifier offset voltage must be checked and
set to zero whenever the GAIN is chanjed. Trim
switch must be up to afjust the offset and down
at all other times.

/
Date Technician
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5.0 PROCEDURE

6.15.1 Place current selector switch in “LOW" position and
ensure bridge returns to a balanced condition. A slight
adjustment of the dacads resistors may be necessary.

/
Date “Technician

6.15.12 Ensure the "AVERAGE/SINGLE SHOT" selector switch on the
ELC-13 is in the "AVERAGE" pasition.

4
Date Technician

6.15.13 With the ELC-1B in the "READY" mode, press the “START"
pushbitton. The ELZ-13 should go the “"SAPLE" made for
20 seconds during which time the analog output of the
ERT-1 should rise. Then the ELC-18 should return ts the
"READY" mode,

/
~Date “Technician

6.15.14 Allow the bridje to return to a balanced condition.

/
“Date Technician

5.15.15 Repeat steps 6.15.13 and 5.15.14 nine additional times.
On the teath sample the ELC-18 should g7 to the “SA'PLE"
mode for 20 seconds, then "ANALYZE" mode until the
calculations are complete. Then tha ELC-13 will ga the
"DISPLAY" mode.

/
Uate ‘Technician

5.15.15 With the ELC-18 selector switch in position “D", the
digital indicator should read the averiage total time
constant for all ten samples.

NITE: 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 COLLEZTION TABLE“ at the back of this
procedure.

/
Date ‘Technician
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6.0 PROZEDURE

5.1

5.15.17 In Spec 270 cadinet L-129, replace the RTD leads on
terninals 8 and 7 of TB-1.

/
Date Technician

5.15.18 Turn the "VOLTAGE ADJUSTMENT" on the ERT-) fully
counterclock vise.

/
~Date “Yechnician

5.15.19 Press the "RESET" pushbutton on the ELC-1B and verify
that th2 analyzer returas to the "READY" mode.

/
Date ‘Technician

Loop Zurrent Step Response Testing of Hot Leg Temparature Sensor

e~ ———

NITE: For mast consistent results, the temderiture of the reactor
coolant should b2 approximately 5400F,

5.16.1 In Spac 290 cabinet L-129, remove the RTD leads from
terninals 13 and 12 of T3-1 and connect them to the
$2nS3r conn2ctIr strip on the ERT-]).

/
Uate Technician

5.16.2 Adjust the "TRIM" pot on ERT-1 until the amplifier
offset voltage is zero. (Trin svitch un).

NJTE: The amplifier offset voltage must be checked anid
set to zero whenaver the GAIN is changed.

/
Date Techrician
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5.15.3 Place the "TRIM" switch in the DN position. -

/
Date “Technician

65.16.4 Place current selector switch in the "HIGH" position.

/
- Date Technician

5.16.5 Balance the Wheatstone bridge by adjusting the coarse
resistor netwark switches and the fine decade resistors
until the bridge output reads zero.

/
" Date " Technician

NOTE: Bridge output is only indicated on the voltmeter
wh2n the voltmeter selector switch is in the "D"
position. Allow at least three minutes for the
reajing to stabilize.

5.15.5 love the voltmeter selactor switch nq ERT-1 to the "3"
or "C" position and adjust the supply voltage t>
aoproximately 60 Vic. This provides 50 madc tnrough the
RTD assuning the bridge s still balanced. Allow three
minutas for stavilizatinn time.

/
“TDate Technician

5.15.7 Repeat steps 6.19.5 and 6.18.7 until no further
adjustments are <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>