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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 03 

Parameter: 

Step Value(s): 

ALL < 470'F

Group: 06 

COLD LEG TEMPERATURE 

Use(s): 

To verify criteria for letdown restoration is 
met (Tc < 470°F).

Engineering Limit(s):

HIGH LIMIT less than 494°F

Bases for Engineering Limit(s): 

Less than 494°F is based on engineering judgement. The rational 
is: 

Restricting RCS cold leg temperature to less than 494 0 F will 
prevent exceeding the design pressure for the intermediate 
pressure letdown piping.

Intermediate Pressure Letdown Design Data: 
Design pressure: 650 psi 
Design temperature: 550°F

(ref. 1) 
(ref. 1)

Saturation temperature for 650 psia is 494.89°F (ref. 2).  

Assumptions: 
None 

References: 

1) SONGS P&ID, REACTOR COOLANT CHEMICAL AND VOLUME CONTROL 
SYSTEM, DWG W40123B-21 (coord. C-7) 

3) ABB STEAM TABLES, pg. 12 
SEVENTEENTH PRINTING

h



ABB ABB COMBUSTION'ENGINEERING NUCLEAR POWER QUALITY ASSURANCE PROCEDURES MANUAL mm~~m•mwmQAM-101
QAP 3.10 

REVISION I

flAf'� A f�E N

CHECKLIST NO. 9 

REVIEW OF OTHER DESIGN DOCUMENTS

Chectdt I (ExTvhb 3.3-1 d WAP 3.3) Ovell be considered whenever this Chectdi Is used, and I applicable.  
the Independent Reviewe @haW kicude I i the rvgewrs smmem .  

Documet Tkle/?umnber/Rev~son: &A5 9-OJ % - 166 A' l

1. Were the khxts corvcgy $00cl and icorporated ito the design? 
2. i s rreterd presented suflervlny detaled as to purpoe. method. msurolo .  

rfrnx and was? 
3. Are ft asswnptdoe neceM y to perform the design aWvy adequmatey descrie and reasoneble? Where necesm y, ae the asmsr o ierie for subeqer Iow ri-re when the detae design aWMe WO cmplted? 
4. Am the aMporiw& quell and qufliy asunce rqirme aspec d? 
5. Aie the aplca c . standads and regulatory requinrens incuding issue and 

addends property identified. and wre their rsquirnwft vs design nW ? 
6. H" a i e construction and operating experience bee considered? 
7. Have u design kteace requremert been satisfed? 
& Was an appropriste design mentod used? 
9. Have the adjuiment factor. wowtcera , and empirical correlations been comcly aplid? 

10. Is M otphe (resus and coruslons) rssomae compared to liputs 
11. Are u speced pearts. eOQU~en and pocesses sutab;e for Mte mquire apPcksft 

12. Are the pc*e numtereis Co•pa@tl wih each 011r and Mu design enmonment• l 
condloirn to wtdch Mu materi wN be Tposed? 

13. Hme madeqam bt•e•mefetur anr rquwmets bemen Fm'd118rl 
14. ave Am esasMy an'd , h desegn provisions adequate for p•e m c e d 4-eed 

maintenance and rep'k? 

I& Has adequate aocaust i y beenmprovided to perform Mu , b-servtte Inspection 
ScPeced to be requird durbi Mue jIar We? 

16. Has the design proery considered radiation exposur to the publi and plant 
persnnl

EXMBIT 3.10-1

OK N/A 
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Revision: 00 
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216

DOCUMENT: Module 03 Group 07 Engineering Limit and Bases

PARAMETER: COLD LEG TEMPERATURE (IA, 1B, 2A, 2B)

PREPARED BY: Paul B. Kramarchyk 
Cognizant Engineer (Print Name) 

Cognizant Engineer (Signature)
Date: It I Zq I 017-

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to be correct by means of 
Design Review using Checklists 9 of QAM-101.

Name 
Independent Reviewer

I/1Z/f Z.  
DateSignature

APPROVED BY: I-- 4, 
Coglizant Enginoe"+hg Manager (Print Name) 

ogniz nt ngineering Manag (Sgnature)

CLIENT:

PROJECT: ISOPS II Support

__ M

0 t0ýO
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 03 

Parameter: 

Step Value(s): 

LOWEST LOOP Tc 
(lA,IB,2A,2B)

Group: 07 

COLD LEG TEMPERATURE (IA, 1B, 2A, 2B) 

Use(s): 

To determine which cold leg has the lowest 
delta T with respect to S/G temperature (S/G 
temp - Tc), to determine which RCP should be 
started first.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s):

There are no associated engineering limits for the comparison of 
parameters. Since no value is specified in the comparison, no 
value will be assigned to the engineering limit.  

"LOWEST LOOP Tc"' is a comparative value. Therefore, an 
engineering limit is not assigned.  

Assumptions: 
None 

References: 
None
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CHECKLIST NO. 9 

REVIEW OF OTHER DESIGN DOCUMENTS

Cecidt 1 (EXh 3.3-1 d QAP 3.3) eoWI be corsidered whenwv tis Checidle is used. and If applicable.  
Me Independect RwAvwr hdaM Indude it In the mrvles -wnet 

Docmiera The/Nurnbr*1eR~viel: A4d.- 3 6-vv 7 G--o 1d( L2- '+

1. Were ft k'ftp corredy selected and •nt o th design? 
2. In te mnteri presented sulficiently detailed as to purpose. method. assumptions.  

references. and units? 
3. Are the asurnpons necessary to perform the design actiity adequately descried 

ard reasonable? Where n .cessary, ae the -asurnp'ton Idenred for subsequent 
.eMMCatior4 when the detailed design activties are completed? 

4. Are the appropriate queflty and quaiy assurance requirweet specifed? 
. Are the applicable codes. Mandards and regulatory rWeqre ents ing Issue and 

addenda property identied, and are their requireewnts for desig nvmt? 
6. Have applicable consruction and operating experlince been consakered? 
7. Have the design ktefae requiremets been satis~f? 
8. Was an aproprate design method used? 
9. Have the adjustmnet factors, uncertainties, and emprical correlations been correctly 

applid? 
10. Is the ou4xi (resuits and conduslons) reasonable compared to inkp1s' 

11. Are the specified perts. equipmen, and processes sultable for the reqired ap 
pication? 

12. Are the specified nteriral$s co atie wvt each oter and the design -eWvimomer 
conwdom to wddh the Mareanl wil be qpoeed? 

13. Hve adequate nmbterance features and reqtkeets been spced? 
14. Are Iacce-sty enOld COh design prvions adequate for peromance o needed 

irubtranc and repai?I.  
I1. Has adequate acceusiblty been providad to perform the nservie kpection 

w6p.- ed to be requiredd rrng the pO plan life? 
16." Has the design proery consdered radiation exposure to the public and plant

OK .N/A 

,_ 7

7 

£7

EXHIBIT 3.10-1



ABB ABB COMBUSTION ENGINEERING NUCLEAR POWER QAP 3.1 QUALITY ASSURANCE PROCEDURES MANUAL REVISION 
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17. Are the acceptance critedu Incorporated in the design docurents suficiet to allow 
verfication that design requiremnts have been satisfactorly accomrpiahed? 

I8. Have adequate a tlonal and subsequent peiodic' tea r estremet been ap
propia~yspecfie d? 

19. Are aduf. haridng. orage, cWenkn and 0hipin requirementsespecieL 

2D. Are a&dqme beietilcation requiren ecifet 

21. Has an appprie ts e page been used? 

22 Are @I pages aequertldly numbered and marked wofh a valid number? 

23. Is the presentation leg•i• and reprtdu1 9e? 

24. Have aol cross-outs or overtrlfes in the docurentation been Initialed and dated by / 
the audr of the change? 

25. Are requiremernt for r=eid preration review. approval. retertion. etc.. adequately 

Vr, wnts/emaf: / ,S W/,4 

Ileependent Reviewer: Name/Signature/Date

EXHIBIT 3.10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison

PROJECT: ISOPS II Support

DOCUMENT: Module 03 Group 08

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases

PARAMETER:

PREPARED BY:

COLD LEG TEMPERATURE (IA, 1B, 2A, 2B)

Paul B. Kramarchyk 
Cognizant Engineer (Print Name) 

Cognizant Engineeff (Signature)

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to be correct by means of 
Design Review using Checklists I of QAM-101.

Name 
Independent Reviewer

Signature

CLIENT:

Date: "61q2-

Date

APPROVED BY:

)
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 03 

Parameter: 

Step Value(s): 

< S/G E-088 
TEMP 

< S/G E-089 
TEMP

Group: 08 

COLD LEG TEMPERATURE (lA, 1B, 2A, 2B) 

Use(s): 

To identify the most affected S/G.  

To identify the most affected S/G.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s):

There are no associated engineering limits for the comparison of 
parameters. Since no value is specified in the comparison, no 
value will be assigned to the engineering limit.  

"Less than steam generator E-88 (89)" is a comparative value.  
Therefore, an engineering limit is not assigned.  

Assumptions: 
None 

References: 
None
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CHECKLIST NO. 9 

REVIEW OF OTHER DESIGN DOCUMENTS

ch'cidtl 1 (ExAhit 3.3-1 dC W 3.3) 91d'1 be considered wtievr this Cthecldist b used. and I appicable.  
"Ve kdpendwl Rv mar aa include It in the reviewers emta'wL 

DComWT/mber/Revison: AfJ. 3 &,-r . I' dc',J L , Te-, ge-,ri.4e. / 
v

I. Were the qxpis correctly sected and ircorporated into the design? 
2. le dI material presented suifk:eiy deteaed as to purpose, method. asumptlons 

wdreece mid unks? 
3- Are Ow assumptions necessary to perform the design acthft adequately deserbed 

and reasonable? Where necessy. are the assumitions identified for sutuequent 
ew when the detleed design acvtes e compited? 

4. Are the appropriat qualiy and quifty assurance requirements specified? 
S. Are ft appimbi* codes. standards and regulatory requirements kicluding Usue and 

addenda popedy benntMied. and are ther reqwreents for design mW ? 
. Have applicable construction and operating eperience been considered? 

7. Ha the design interface requireremts been atisiet ? 

&. Was an approprite design nmwhod used? 

6. Nave te MJustmet factors. ucetaintles, and empirical correlations been correctly 

10. Is the outps* (resuas and conclusons) reasorable compared to inputs; 

11. Are the spwced parts, equipment. and processes suitable for the required ap
pliton? 

12. Are the specfied materials compatile wtheac ot and the design enronmeta 
condlitom to wtdch fte materi w be ewposed? 

13. Nvo adequm• raftensnce feture mid requirements been specified? 
14. Are aessdibty mnd cde design pmoison adequte for performance d needed 

mwwmabeuo er rapw? 
IS. Has adequete accesbity bee prwided to peoform the hnsrvice I speactio 

expeced to be requi duing the plant We? 

16. Has the design properly considered radiation exposure to the pubilc and plant 
peronne?

OK N/A t/ 
I

V

EXHIBIT 3.10-1
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17. Are tOe acceptanoe crkert hicorported In the design documents s~iiclt to astow Z 
verification Udt design requirements have been satlalactorly accormpllshsd? 

I&. Hav adeoquate preoperaftliFo.u ad suksequent periodic test roqikomenis been aw 
proprhtdy specF Md? 

19. Ame adoquat Nedng,. storage, cleanig and shpping reqirmets spegoid? 

20. Are adeque bwetMfctlo requiwrrnets speMfid? 4 

21. Has an approprieto Wie page been used? 

2L Am al pages inequerty mnuombed and nu*ed wtth a valld numnber? 

2&. Is fte presectation legible and reproucibl? 

24. Have mil crags-mas or overofls&* in "h documeontaion been h~Inked and datd by 
tMe aithor the change? 

25. Mr requirements kworecor proepration review, approval, retention. etc.. adequatly 

Convnerts/Remarks: ' tt44 iV , 4 t C # '~ 

C-e-,f -Is e- L,' tle P 12111 

Independent Reviewer Namew/Signature/Date

EXHIBIT 3.10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison

PROJECT: ISOPS II Support

Group 09

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases

PARAMETER:

PREPARED BY:

COLD LEG TEMPERATURE

Paul B. Kramarchvk 
Cognizant Engineer (Print Name) 

Cognizant Engineer (pignature)

VERIFICMTIO-N STATUS '-' COM,,PLETE 

documen aseeveriie t.b cret yans o 

Design Rve sn hclst - fQMII 

NameW ig ture.Dat 

Inepndn Rviwe ................. .... ........ .... .. ..

APPROVED BY:

)
Cogniz t Enginee ing M ager (Print Name) 

gnizan E ineerin anner (Signature)

DOCUMENT: Module 03

Date:

11,/f-

! 
#
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 03 

Parameter: 

Step Value(s): 

>=SDM REQUIREMENT

Group: 09 

COLD LEG TEMPERATURE 

Use(s): 

To ensure RCS temperature is equal to or 
greater than the temperature required for 
shutdown margin based on last boron sample.

Engineering Limit(s): 

Tcold limit is per: SONGS Surveillance Operating Instructions, 
S023-3-3.29, Calculation of SDM Boron 
Concentration Using Curves - Plant Heatup Or 
Cooldown (reference 1) 

Bases for Engineering Limit(s): 

The limiting temperature is a function of the current boron 
concentration, the method used to calculate SDM, and the current 
plant physics condition.  

NOTE: Plant physics curves that rely on real-time RCS 
temperature as a coordinate should be adjusted for 
instrument uncertainties.
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Revision: 01 
Page: 3 of 3 

Assumptions: 

The stated limit assumes the SDM is calculated per ref. 1 and 2.  

rev. 01 

In accordance with NES&L Quality Procedure S023-XXVV-7-15, the 

references noted below are considered to be Secondary Design 

documents. Their use as reference documents for the engineering 

limit basis is assumed to be justified based on ensuring that the 

engineering limit is consistent with the current design basis and 
operating license.  

Ref: 1, 2 

References: 

1) SONGS SURVEILLANCE OPERATING INSTRUCTIONS, S023-3-3.29 
ATTACHMENT 8, REV. 6 
CALCULATION OF SDM BORON CONCENTRATION USING CURVES 
PLANT HEATUP OR COOLDOWN 

2) OPERATIONS PHYSICS SUMMARY 
SONGS UNIT 2 CYCLE 6, M38100 REV. 25 
FIGURE 2.2 MINIMUM BORON TO ASSURE SHUTDOWN MARGIN

A
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REVISION 1
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CHECKLIST NO. 9 

REVIEW OF OTHER DESIGN DOCUMENT

sChwkW I (Ehft 3.31-1 of GAP 3.3) WW be Considered wenewe thi Chec~lst is used. and I app~lcatle.  
Me kndependert Revm'e O sinchdwi k I the mvWl~r' iemrnet.  

Documelnt TWO/?dumer/Revislor: C A le)-

OK N/A
I1. Were the kNiLU CWrIey selected wd kicoporated Ino the design? 

2- Is fte rnsted preserved suidcendy desAle as to purpse. methcxl. asaurnpdors.  
WOiNres mid uaks? 

3. Are Mie assuim~lww necimar to pedorm, the design actvty adequatey deecriled 
mid ressonebW? dwer Recamy. we the aaswrgbu &Serts for Kfeeqmet 
muwe eslot a who tte dalled design adcles are compieed? 

4. An e apinrprqxW queft wo "ft assurance requremets specrifed? 

.Ant the 83kabploe Coes. stwidards and regulatory reqluemenwts fradiKln Issue and 
madndwd Properly bertEied. and we Vwei requirements for design ant? 

6. Haw aPPkable wormrucdon and aperbil g m rswen been cormdered? 

7. lewe Me design ineuface requiremnens been satisfied? 

&. Was an apropriae design mghdW used? 

SLMew the adusirnent ctaonuL Umcsr~aintie. and empiical worslabons been Correcty 

10. Is Me op*(results and C n Cusbons) reasonable cornpred to kIputCs 
it. Are Oni;e Nsecfe peft equipmewit and processes sukable for the required ap.  

12. Are tht spe ý Mdmaterias CWPKR"I Wih each COWr an the design ocuvb nrmte 
r m 5r 0mw to w!tdc the uerielwill be osqoesd? 

13.Mo Hae dquel nu~eiantererucamitu &W reqremnwts been apw~ed 

14. Are 000311)ty Min Othe design Provlion adequet for pedonmunc d needed 
anutonance wxf repok? 

15. No* ed U ecceessifty bee prav~siS to Weorm~ the fri-ervice kupedlon 
expected to be requked durling the plant no? 

1I& Hats the, design property Considered rediation ewosue to the public and plart )es"t

EXHIBIT 3. 10-1
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REVISION I 

PAGE 5 OF 5

17. Are the acosi;Wce criterig kiCOWpotd in fte design documerts s~ftgceWt to aky' 
meficstion OW design requ~emorts hew been saisactorily omhd 

I&. Have adequate p prslorl end mKisequers periodic tee roWu~emevt been ap

10. Are adoete tu Nwx&Ki strage deer*kg and shppngre* *met speified'? 

20. Are adequae bodkuerlcuon rmqL~emewts specified?

21. Has an appropriae W~e page been Load? 

2Z Am all pages sequendey nimnberd and rrwked wth a valid number? 

23. is the preseirtaton legible and reproducible? 

24. Haew all croes-otots or overstrikes in the documertation been fritiled and dated by 
the mathor ef the chenge? 

25. Are r~Aqikemtt for teo=~ preparation revieow, approval. retotiom etc.. adequately
�•1

C~m~ws/enwks: 

lndependet'Revluww Narm/Skmaiture/Date

EXHIBIT 3.10-1
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ABB COMBUSTION ENGINEERING 
INSTRUMENT USE AND BASES TABLE COVER SHEET

CLIENT: Southern California Edison

PROJECT: ISOPS II Support

PLANT: San Onofre 2&3 

C-E JOB NUMBER: 2001216

MODULE: 04 Containment Emergency-Sump Level 
Containment H/R Radiation Level 
Containment Hydrogen Concentration 
containment Humidity 
RWST Level

PREPARED BY: .L.A. Wild 
Cognizant Engineer (Print Name) 

Cognizant Engineer (Signature)

-VERIFICATION STATUS:L .COMPLETE 
'The '.Safety-Related. deisig.n:`nformaton c--onta-ined ti 

:docuMent has been v::.,.erie t, be g..rect ,. mean. of 
:Des i-AReview using Check.lsts ofQ-:Sl.:.

Name Signature .Date ....  
Independent Reviewer

APPROVED BY:

Date: V/f
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DOCUMENT NO: 009-0PS92-089 

PAGE NO: 3 OF 10
SONGS 2/3 ISOP II PHASE Ii 

INSTRUMENT USE AND BASES TABLE

DATE: 04/29/93 
REVISION: 03

QGA. APPROVED TABLE Module N: 04 C.A. APPROVED TABLE

PARAMETER

CONTNT EMERG SUMP LEVEL 

CONTHT EMERG SUMP LEVEL 

CONTMT ENERG SUMP LEVEL 

CONTMT EMERG SUMP LEVEL 

CONTMT EMERG SUMP LEVEL

GRP

-5

BASES

>1 

LL 

>1 

LL 

RIS 
NON 

RIS 

NON 

RIS 

NOW

USE

STEP VALUE/ 

ENG. LIMIT 

18 FT 8 IN 

18.359 FT 

18 FT 8 IN 

18.359 FT 

;ING 

IE 

SING 

IE 

SES 

IE

Based on ensuring that the level in the CONTNT EMERG 
SUMP will provide sufficient NPSH for the CS and HPSI 
pumps after shutting the RUST isolation valves. The 
limit is conservative based on assumed pump 
combinations, flow rates and head losses.  

eased on ensuring that the level in the COMTMT EMERG 
SUMP will provide sufficient NPSH for the CS and HPSI 
pumps after shutting the RUST isolation valves. The 
limit is conservative based on assumed pump 
combinations, flow rates and head losses.  

There are no engineering limits for the trending or 
monitoring of parameters. Since no value is specified 
in the trend, no engineering limits apply.  

There are no engineering limits for the trending or 
monitoring of parameters. Since no value is specified 
in the trend, no engineering limits apply.  

There are no engineering limits for the trending or 
monitoring of parameters. Since no value Is specified 
in the trend, no engineering limits apply.

To determine if adequate level exists in the 
Containment Emergency Sump (e.g. 18 feet 8 inches) to 
supply the Containment Spray Pumps.  

To verify proper conditions exist prior to isolating 
the RUST following a RAS.  

To verify the emergency sump level increases as the 
RUST level decreases.  

To verify RUST is feeding SI, which is spitting onto 
the containment floor.  

To verify the emergency sump level increases as the 
RWST level decreases.

02 

02 

02
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DOCUMENT NO: 009-0PS92-089 

PAGE NO: 4 OF 10

I'j

DATE: 04/29/93 
REVISION: 03

SONGS 2/3 ISOP II PHASE I1 
INSTRUMENT USE AND BASES TABLE

O.A. APPROVED TABLE Module #: 04 G.A. APPROVED TABLE

PARAMETER

CONTMT EMERG SUMP LEVEL 

CONTMT EMERG SUMP LEVEL 

CONTHT EMERG SUMP LEVEL 

CONTMT EMERG SU1P LEVEL 

CONTMT EMERG SUMP LEVEL

STEP VALU 
ENG. LIMI 

NORMAL 
NONE 

NOT RISING 
NONE 

NOT RISING 
NONE 

NOT RISING 
NONE 

> 17. FT 

LL 18.359 FT

E/ 
T BASES USE

-I I

03 

04 

04 

05

To determine If containment conditions indicate an 
event other than SGTR Is In progress.  

To verify Containment Emergency Sump not rising and 
re-diagnose the event if it is.  

To determine that Containment Emergency Sump level is 
not rising as RUST level decreases and evaluate methods 
to maintain RUST level > 19X.  

To verify conditions inside containment to be normal.  

To ensure adequate ECCS inventory in the Containment 
Emergency Sump if RUST level is below the RAS setpoint.

There are no engineering limits for the trending or 
monitoring of parameters. Since no value is specifiei 

In the trend, no engineering limits apply.  

There are no engineering limits for the trending or 

monitoring of parameters. Since no value is specifife 
in the trend, no engineering limits apply.  

There are no engineering limits for the trending or 
monitoring of parameters. Since no value is specifife 

in the trend, no engineering limits apply.  

There are no engineering limits for the trending or 
monitoring of parameters. Since no value is specifie4 

in the trend, no engineering limits apply.  

Based on ensuring that the level in the CONTMT EMERG 

SUMP will provide sufficient NPSH for the CS and HPSI 

pumps after shutting the RUST isolation valves. The 

limit Is conservative based on assumed pump 

combinations, flow rates and head losses.
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P PARAMETER

CONTHT H/R RAD MONITORS 

CONTMT HUMIDITY 

CONTMT HYDROGEN CONC

CONTNT HYDROGEN CONC 

CONT1T HYDROGEN CONC

STEP VALU 

ENG. LIMI 

< 40 R/HR 

LL 20 R/HR 

NOT RISING 

NONE 

< 0.5% 

LL O UL 4% 

<4% 

<4% 

< 4% 

4%

E/ 
T

T BASES I I

USE

To evaluate initiating CSAS for iodine removal if 

containment High Range Area Radiation Monitor is NOT 

reading < 40R/HR.  

To verify conditions inside containment to be normal.  

To determine if the hydrogen recombiners need to be 

operating (H2 concentration > or x 0.5%).  

To determine if containment hydrogen concentration is 

low enough to permit energization of the hydrogen 

recombiners (< 4%).  

To determine if the present CG control success path is 

adequate (hydrogen < 4%) or a different one must be 

used.

BASES

This limit is based on engineering Judgement. In the 
event of a LOCA in containment, 20R/HR is > the 

expected dose rate, assuming 100% reatease of maximum 

RCS activity. This would be indication that some fuel 

failure had occurred with the LOCA.  

There are no engineering limits for the trending or 

monitoring of parameters. Since no value is specified 

in the trend, no engineering limits apply.  

The LL is based on keeping the H2 concentration as low 

as possible by placing the H2 recombiners in service 

when it is first detected. The UL is based on ensuring 

that a H2 burn or explosion does not take place when 

the recombiner Is placed in service.  

4% is based on the flammabiltity limit of hydrogen in 

dry air. Energizing the recombtners when hydrogen 

concentration is <- 2% ensures that the hydrogen 

concentration will not Ieach 4%. 4% is also the limit 

at which the recombiners must be secured.  

4% is based on the fLammabiLity limit of hydrogen in 

dry air. Energizing the recombiners when hydrogen 

concentration is <= 2% ensures that the hydrogen 

concentration will not reach 4%. 4% is also the limit 

at which the recombiners must be secured.

I
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PARAMETER

03 

03 

04 

05

m

P VALUE/ 

. LIMIT BASES

USE 
I ____________________I

CONTMT HYDROGEN CONC 

CONTHT HYDROGEN CONC 

CONTMT HYDROGEN CONC 

CONTHT HYDROGEN CONC

STE 

ENG 

< 42 

4% 

I 4% 

4% 

< 0.5% 
OX 

< 22 

3.5%

4% is based on the flamnability limit of hydrogen in 
dry air. Energizing the recombiners when hydrogen 
concentration is <= 2% ensures that the hydrogen 
concentration will not reach 4%. 4% Is also the limit 
at which the recombiners must be secured.  

42 is based on the flammability limit of hydrogen in 
dry air. Energizing the recombiners when hydrogen 
concentration is 4a 22 ensures that the hydrogen 
concentration will not reach 42. 42 is also the limit 
at which the recontiners must be secured.  

OX (actual) hydrogen is the normally expected 
concentation In containment. An event resulting in an 
increase in hydrogen concentration above the minimum 
detectible level (0.52) is indication that an event 
other than a LOFW (i.e. LOCA) is occurring.  

3.5% is based on a design requirment that a single 
train of hydrogen removal equipment will be able to 
remove hydrogen at a rate such that actuation-of the 
system is not required until hydrogen Is within 0.52 by 
volume of the flamuability limit (4.0%).

To determine if the hydrogen concentration requires the 
operator to go to the Functional Recovery EOI (>4X).  

To determine if hydrogen concentration requires the 
event to be re-diagnosed (>=4.OX).  

To confirm that an event other than an LOFW is not 
taking place.  

To determine if use of the Hydrogen Recombiners is 
required to satisfy the present combustible gas (CG) 
control success path.

Module #: 04

USE

I
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PARAMETER

-I

CONTHT HYDROGEN CONC 

CONTMT HYDROGEN CONC 

CONTMT I41T GEN CONC

CONTMT HYDROGEN CONC 

COTNYT HYDROGEN CONC

06 

06 

06

P VALUE/ 

LIMIT BASES

STE! 

ENG, 

I 2% 

3.5% 

> 2% 
3.5% 

< 42 

3.5% 

2% 
3.5% 

RISING 
NONE

USE

3.52 Is based on maintaining the containment hydrogen 
concentration below the flammability limit (4%). The 
Hydrogen Purge system is. only used if the recombiners 
fail. In this case, starting to purge at 3.52 wilt 
maintain the hydrogen concentration < 42.  

3.52 is based on maintaining the containment hydrogen 
concentration below the flammability limit (42). The 
Hydrogen Purge system Is only used If the recombiners 
fall. In this case, starting to purge at 3.52 wilt 
maintain the hydrogen concentration < 42.  

3.5% is based on maintaining the containment hydrogen 
concentration below the ftlmmabitity limit (42). The 
Hydrogen Purge system is only used If the recombiners 
fail. In this case, starting to purge at 3.5% wilt 

maintain the hydrogen concentration < 42.  

3.5% is based on maintaining the containment hydrogen 
concentration below the flaumability limit (42). The 
Hydrogen Purge system is only used if the recombiners 
fall. in this case, starting to purge at 3.5% wilt 
maintain the hydrogen concentration < 42.  

There are no engineering limits for the trending or 
monitoring of parameters. Since no value Is specified 
In the trend, no engineering limits apply.

To evaluate the need to continue hydrogen purge 

operation.  

To evaluate the need to continuehydrogen purge 

operation.  

To evaluate the need to continue hydrogen purge 

operation.  

To determine If use of the Hydrogen Purge System is 

required to satisfy the present CO control succes path.  

To evaluate the need for hydrogen purge of containment.
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GRP PAI 

01 RWST LEVEL 

01 RWST LEVEL 

02 RWST LEVEL 

. I 

03 RUST LEVEL 

03 jRUST LEVEL

RAMETER

kLUE/ 
MIT BASES USE

I I

L*11.0X 

L=11.0%

STEP VA 

ENG. LI 

< 19% 
UL=26.8%XL 

> 19% 

UL=26.8%,L 

> 2% 

LL >4.65% 

FALLING 

NONE 

LOWERING 

NONE

span.

There are no engineering limits for 
monitoring of parameters. Since no 
in the trend, no engineering limits

There are no engineering limits for 

monitoring of parameters. Since no 
in the trend, no engineering limits

the trending or 
value Is specified 
apply.  

the trending or 
value is specified 
apply.

The UL ensures that sufficient volume Is transferred 
from the RWST and that 20 min of volume remains in the 
RWST prior to RAS. The LL ensures that sufficient 
volume remains in RWST to prevent air entrainment 

during transfer from RWST to Contmt sump.  

The UL ensures that sufficient volume is transferred 
from the RWST and that 20 min of volume remains in the 
RWST prior to RAS. The LL ensures that sufficient 
volume remains in RWST to prevent air entrainment 
during transfer from RWST to Contmt suip.  

The lower limit of > 4.65% is based on ensuring that 
the RWST has sufficient Inventory to provide a source 
of water to the suction of the charging pumps. The 
level specified is expressed as a percent of tap to tap

To verify RWST level < RAS accuation set point (19% 

specified in EOls).  

To verify RWST level is above the RAS actuation 

setpoint (19% specified in EOIs).  

To determine when charging pump suction should be 

transferred to another borated water source, or to 

determine that they should be stopped.  

To verify the emergency sump level increases as the 

RWST level decreases.  

To verify the emergency sump level increases as the 

RWST level decreases.
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;RP PAi 

03 RSTLEVEL 

04 RUST LEVEL 

04 RWST LEVEL 

04 RUST LEVEL 

05 RUST LEVEL

RAMETER

FALUE/ 

IMIT

STEP 

ENG. L 

LOWERING 

NONE 

> 6% 

LL 4.65X 

> 6X 

LL 4.65X 

I6 

LL 4.65X 

> 197.  

LL 0.26%

OF SPAN

BASES

There are no engineering limits for the trending or 

monitoring of parameters. Since no value is specified 

in the trend, no engineering limits apply.  

The Eng Limit Is based on having sufficient water in 

the RUST to provide suction to the SI and/or chg pumps.  

The water level at the top of the ECCS suction nozzle 

Is 0.26X of span. The water level to the top of the 

CVCS suction line is 4.65X of span.  

The Eng Limit is based on having sufficient water in 

the RUST to provide suction to the SI and/or chg pumps.  

The water level at the top of the ECCS suction nozzle 

is 0.26X of span. The water level to the top of the 

CVCS suction line Is 4.65% of span.  

The Eng Limit Is based on having sufficient water in 

the RUST to provide suction to the SI and/or chg pumps.  

The water level at the top of the ECCS suction nozzle 

is 0.26X of span. The water level to the top of the 

CVCS suction tine is 4.65X of span.  

The lower limit is applied to ensure that adequate 

suction Is maintained to ECCS pumps. The Engineering 

limit is based on the water level at the top of the 

ECCS suction nozzle in the RUST. This level equates to 

0.26X.of span.

USE

To verify that RUST level is falling.  

To determine when charging pump suction should be 

transferred to another borated water source, or to 

determine that they should be stopped.  

To verify RUST level is available (> 6%) as a water 

source for the charging pumps or ECCS pumps.  

To determine the availability of alternate borated 

water sources.  

To determine if the RUST level is adequate to supply 

the containment spray pumps (0 19X).

OF SPAN 

OF SPAN
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RPI PA 

05 RUST LEVEL 

05 RUST LEVEL 

)6 RUST LEIW.  

W RVST LEVEL

RAMETER BASES USE

STEP VALUE/ 

ENG. LIMIT 

MAINTAIN > 192 

LL 0.26% 

I 192 
LL 0.262 

> 62 

LL 0.262 

3 2% 

LL 0.262

'I

I

The tower limit is applied to ensure that adequate 
suction is maintained to ECCS pumps. The Engineering 
limit is based on the water level at the top of the 
ECCS suction nozzle in the RUST. This level equates to 
0.262 of span.  

The tower limit Is applied to ensure that adequate 
suction is maintained to ECCS pumps. The Engineering 
limit is based on the water level at the top of the 
ECCS suction nozzle in the RUST. This level equates to 
0.262 of span.  

The tower limit is applied to ensure that adequate 
suction is maintained to ECCS pumps. The Engineering 
limit is based on the water level at the top of the 
ECCS suction nozzle in the RUST. This level equates to 
0.262 of span.  

The tower limit is applied to ensure that adequate 
suction is maintained to ECCS pumps. The Engineering 
limit is based on the water level at the top of the 
ECCS suction nozzle In the RUST. This level equates to 
0.262 of span.

To determine if the RUST level Is adequate to supply 
the containment spray pumps (> 192).  

To verify sufficient RUST level to start emergency 
boration with ECCS pumps.  

To determine if it is necessary (at 62 level) to 
initiate makeup water to the RUST.  

To determine If RUST level is adequate when the ECCS 
pumps are alligned to take suction on the RUST.
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Module: 04 Group: 01 

Parameter: Containment Emergency Sump Level 

Step Value(s): Use(s): 

> 18 ft 8 in To determine if adequate level exists in the 
Containment Emergency Sump (e.g. 18 feet 8 
inches) to supply the Containment Spray Pumps.  

To verify proper conditions exist prior to 
isolating the Refueling Water Storage Tank 
(RWST) following a Recirculation Actuation 
Signal (RAS).  

Engineering Limit(s): 

HPSI 16.999 feet 

CS 18.359 feet.  

Bases for Engineering Limit(s): 

The engineering limits for containment sump level are based on 
ensuring that the level in the containment sump will provide 
sufficient net positive suction head (NPSH) for the Containment 
Spray (CS) and High Pressure Safety Injection (HPSI) Pumps after 
shutting the RWST isolation valves. The engineering limits are 
conservative in that the pump combinations assumed in Reference 5 
produce flow rates and associated head losses in excess of those 
that should exist (Ref. 3 Design Assumptions III. A and B, page 4 
of 25).  

Level Required for HPSI 

The net positive suction head required (NPSHR) for the HPSI pumps 
is 23 feet (Reference 3, page 3 of 25). The minimum calculated 
net positive suction head available (NPSHA) for the HPSI pump per 
Ref. 3 (page 5 of 25) is 26.501 feet. Therefore there is a 
margin of 3.501 feet of head for the HPSI pump. Subtracting the 
margin from the assumed level (Reference 3, page 6 of 25) gives a 
minimum level to provide the NPSHR of 16.999 feet (level assumed 
of 20.5 feet minus 3.501 feet margin).
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Level Recuired for CS 

The NPSH, for the containment spray (CS) pumps is 24 feet 
(Reference 1 & 2). The minimum calculated NPSHA for the CS pump 
per Reference 3 (page 5 of 25) is 26.141 feet. Therefore there 
is a margin of 2.141 feet of head for the CS pumps. Subtracting 
the margin from the assumed level (Reference 3, page 6 of 25) 
gives a minimum level to provide the NPSHR of 18.359 feet (level 
assumed of 20.5 feet minus 2.141 feet margin).  

Vortexinp 

Reference 4 indicates that for design basis flow rates expected 
after RAS (3200 gpm per sump, Ref. 4, page 9) and the expected 
flood level (1.47 feet above the containment floor level per 
Reference 5, page 5) vortexing will not occur (Ref. 4, page 5, 6 
and 7).  

Assumptions: 

1. The Bases for the Engineering Limits uses the worst case 
numbers from the references to calculate the required level 
in the sump. For the HPSI, the NPSHR from Reference 3 was 
used. For the CS, the NPSHR from Reference 1 & 2 was used.  

2. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license. rev. 01 

Ref: 1 and 2 rev. 01 

References: 

1. Updated FSAR, through revision 8, Table 6.2-29.  

2. Updated FSAR, through revision 8, Section 6.2.1.1.2.4.  

3. Calculation M-12.1D, "NPSH of ESF Pumps," dated 5/23/84, 
SONGS File No. S023-451-A.  

4. Nonconformance Report G-1002, Revision 0, November 29, 1989, 
"Containment Emergency Sump." 

5. SONGS Calculation DC# N-0240-006 R/O, issue date November 
29, 1989, "RWST Volume Tech Spec Requirement."
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 02 

Parameter: Containment Emergency Sump Level 

Step Value(s): Use(s): 

Rising To verify the emergency sump level increases as 
the Refueling Water Storage Tank (RWST) level 
decreases.  

Rising To verify RWST is feeding Safety Injection, 
which is spilling onto the containment floor.  

Rises To verify the emergency sump level increases as 
the RWST level decreases.  

Engineering Limit(s): 

None 

Bases for Engineering Limit(s): 

There are no associated Engineering Limits for the trending of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action on the trending of a single 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limit are evaluated 
for their engineering limits. rev. 01 

If the RWST level reaches the Recirculation Actuation Signal 
(RAS) setpoint, then the valves from the containment sump will be 
opened by the RAS signal. Upon confirmation that the sump level 
is sufficient to provide adequate suction head, the operators are 
directed to shut the supply from the RWST (Ref. 1). Confirmation 
that the Containment Sump Level is RISING or RISES as RWST level 
decreases ensures that the water removed from the RWST by the 
Safety Injection and/or Containment Spray pump(s) is being 
transferred to the containment sump to eventually provide the 
required suction head upon RAS. If the Step Value is not
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observed, then the operators are directed to ensure that adequate 
level is maintained in the RWST to provide suction to the running 
pumps. rev. 01 

Assumptions: 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the reference noted below is considered to be Secondary 
Design documents. Its use as a reference document for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license. rev. 01 

Ref: 1 rev. 01 

References: 

1. Updated FSAR, through revision 8, Section 6.2.2.1.2.3.B. I rev. 01

S..
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 03 

Parameter: Containment Emergency Sump Level 

Step Value(s): Use(s): 

NORMAL To determine if containment conditions indicate 
an event other than Steam Generator Tube Rupture 
(SGTR) is in progress.  

Engineering Limit(s): 

None 

Bases for Engineering Limit(s): 

There are no associated Engineering Limits for the trending of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action on the trending of a single 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limit are evaluated 
for their engineering limits. rev. 01 

If only a SGTR has occurred, there should be no increase in the 
Containment Emergency Sump Level. An increase in the sump level 
would indicate that an event other than or in addition to a SGTR 
was in progress. Verification that the sump level is NORMAL, in 
concert with other parameters verified in the procedure, provides 
assurance that the diagnosis of a SGTR is cortect.  

Assumptions: 

None 

References:

None
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 04 

Parameter: 

Step Value(s): 

NOT RISING

NOT RISING

Group: 04 

Containment Emergency Sump Level 

Use(s): 

To verify Containment Emergency Sump not rising 
and re-diagnose the event if it is.  

To determine that Containment Emergency Sump 
Level is not rising as RWST level decreases and 
evaluate methods to maintain RWST level >19%.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s):

There are no associated Engineering Limits for the trending. of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action based on the trending of a single 
parameter by itself in the EOIs. Where the trending of a
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limit are evaluated 
for their engineering limits. rev. 01 

Verification that the Containment Emergency Sump Level is NOT 
RISING provides assurance that only a SGTR is in progress. This 
parameter is used in concert with monitoring of RWST level to 
determine that only .a SGTR event is occurring.' 

Assumptions: 

None 

References:

None
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 04 

Parameter: 

Step Value(s): 

NOT RISING

Group: .05 

Containment Emergency Sump Level 

Use(s): 

To verify conditions inside containment to be 
normal.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s):

There are no associated Engineering Limits for the trending of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action based on the trending of a single 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limit are evaluated 
for their engineering limits. I rev. 01 

This step value noted is used to determine whether a Loss of 
Feedwater as a result of a feedline break is occurring inside the 
containment. The verification that the Containment Emergency 
Sump Level is NOT RISING in addition to verification that other 
containment environment parameters (i.e., temperature,- pressure 
and humidity) have not been affected will indiqate that any 
feedline break which may exist is outside of the containment.  

Assumptions: 

None 

References:

None
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 06 

Parameter: Containment Emergency Sump Level 

Step Value(s): Use(s): 
rev. 031 

> 17 FT To ensure adequate ECCS inventory in containment 
sump if RWST level is below the RAS setpoint.  

Engineering Limit(s): 

HPSI 16.999 feet 

CS 18.359 feet 

Bases for Engineering Limit(s): 

The engineering limits for containment sump level are based on 
ensuring that the. level in the containment sump will provide 
sufficient net positive suction head (NPSH) for the Containment 
Spray (CS) and High Pressure Safety Injection (HPSI) Pumps after 
shutting the RWST isolation valves. The engineering limits are 
conservative in that the pump combinations assumed in Reference 5 
produce flow rates and associated head losses in excess of those 
that should exist (Ref. 3 Design Assumptions III. A and B, page 4 
of 25).  

Level Required for HPSI 

The net positive suction head required (NPSHR) for the HPSI pumps 
is 23 feet (Reference 3, page 3 of 25). The minimum calculated 
net positive suction head available (NPSHA) for the HPSI pump per 
Ref. 3 (page 5 of 25) is 26.501 feet. Theref6re there is a 
margin of 3.501 feet of head for the HPSI pump. Subtracting the 
margin from the assumed level (Reference 3, page 6 of 25) gives a 
minimum level to provide the NPSH, of 16.999 feet (level assumed 
of 20.5 feet minus 3.501 feet margin).
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Level Reguired for CS 

The NPSHR for the containment spray (CS) pumps is 24 feet (Reference 1 & 2). The minimum calculated NPSHA for the CS pump per Reference 3 (page 5 of 25) is 26.141 feet. Therefore there 
is a margin of 2.141 feet of head for the CS pumps. Subtracting the margin from the assumed level (Reference 3, page 6 of 25) gives a minimum ievel to provide the NPSHR of 18.359 feet (level 
assumed of 20.5 feet minus 2.141 feet margin).  

Vortexinp 

Reference 4 indicates that for design basis flow rates expected 
after RAS (3200 gpm per sump, Ref. 4, page 9) and the expected 
flood level (1.47 feet above the containment floor level per Reference 5, page 5) vortexing will not occur (Ref. 4, page 5, 6 
and 7).  

Assumptions: 

1. The Bases for the Engineering Limits uses the worst case 
numbers from the references to calculate the required level in the sump. For the HPSI, the NPSHR from Reference 3 was used. For the CS, the NPSHR from Reference 1 & 2 was used.  

2. In accordancewith NES&L Quality Procedure S023-XXIV-7-15, 
the reference noted below is considered to be Secondary 
Design documents. Its use as a reference document for the engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the current design basis and operating license. rev. 01 

Ref: 1 and 2 rev. 01 

References: 

1. Updated FSAR, through revision 8, Table 6.2-29.  

2. Updated FSAR, through revision 8, Section 6.2.1.1.2.4.  

3. Calculation M12.lD, "NPSH of ESF Pumps," dated 5/23/84, 
SONGS File No. S023-451-A.  

4. Nonconformance Report G-1002, Revision 0, November 29, 1989, 
"Containment Emergency Sump."' 

5. SONGS Calculation DC# N-0240-006 R/O, issue date November 
29, 1989, "RWST Volume Tech Spec Requirement.-
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 01 

Parameter: Containment High Radiation Monitors 

Step Value(s): Use(s): 

< 40 R/HR To evaluate initiating CSAS for iodine removal 
if containment radiation monitor is NOT reading 
< 40 R/HR.  

Engineering Limit(s): 

Upper Limit 20 R/hr 

Bases for Engineering Limit(s): 

The limit is based on engineering judgement. One function of the Iodine Removal System (IRS) is to remove radioactive iodine from the containment atmosphere following a design basis loss-ofcoolant accident (LOCA) (Ref. 1). The high range containment radiation detectors have a high-high alarm of 20 R/hr (Ref. 2).  Figures 12.3-68 and 12.3-69 (Ref. 3) indicate that a dose rate of.  20 R/hr is above the expected radiation level in the containment for the "RCS Maximum". Reference 4 indicates that the "RCS Maximum" curve is the expected radiation level which would exist if 100% of the maximum concentration of reactor coolant isotopes were released to the containment (Ref. 4 pages 6 and 47). In the event of a LOCA, the containment radiation level is used to determine whether the IRS should be placed in service.  Considering the references above, a level Ž 20 R/hr is higher than the expected dose rate that would exist and is an indication that some fuel failure has occurred. Initiation or continued use of the Containment Spray system for iodine removal would be considered prudent for such cases.  

Note, the RCS maximum as specified in Reference 3 and 4 should not be confused with the 1% failed fuel condition in the same references. As indicated in Reference 4, the RCS maximum assumes the concentrations specified in FSAR Table 11.1-2 (Reference 5) are released while the 1% failed fuel assumes the release of concentrations per Regulatory Guide 1.4 (See Reference 4, pages 
6, 47, and 48).
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Assumptions:

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary 
Design documents. Their use as reference-documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license. I rev. 01

Ref: 1, 2, 3 and 5 I rev. 01

References: 

1. Updated FSAR, through revision 8, Section 6.5.2.  

2. Updated FSAR, through revision 8, Section 12.3.4.3.2.  

3. Updated FSAR, through revision 8, Figures 12.3-68 and 69.  

4. Calculation N-4098-3, "Post Accident Radiation." 

5. Updated FSAR, through revision 8, Table 11.1-2. "Maximum 
Reactor Coolant Radioisotope Concentration One Percent 
Failed Fuel, No Gas Stripping."
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 04 

Parameter: 

Step Value(s): 

< 0.5%

Group: 01 

Containment Hydrogen Concentration 

Use(s): 

To determine if the hydrogen recombiners need to 
be operating (H2 concentration 2 0.5%).

Engineering Limit(s):

Lower Limit 0 % rev. 01 

Upper Limit 4% rev. 01 

Bases for Engineering Limit(s): 

The accuracy of the hydrogen monitoring subsystem is ± 5% of the 
full scale reading of 10% (Ref 1). Therefore if there is any 
indication of hydrogen concentration the actual reading could be 
0.5% higher (e.g., a reading of 0.1% could be an indication of up 
to 0.6% actual concentration; an actual concentration of 4% could
read as low as 3.5%). rev. 01 

The lower limit is based on maintaining the hydrogen 
concentration as low as possible. As noted in the EPG Bases 
(Ref. 2), although hydrogen is not flammable until it achieves a 
concentration of at least 4% in air, it is prudent to reduce 
hydrogen to as low a concentration as possible (i.e., less than 
the minimum detectable concentration). Therefore the hydrogen 
recombiners are placed in service at any concentration greater 
than 0% to ensure that a 
further buildup of hydrogen does not occur. j rev. 01 

The upper limit is based on ensuring that a hydrogen burn or 
explosion does not take place when the recombiner is placed in 
service. The recombination process occurs as a result of heating 
the process gases to an elevated temperature (Ref. 3). As this 
is not a catalytic process but a burn process, the elevated 
temperature could cause a hydrogen burn or an explosion if a 
recombiner was energized with a high hydrogen concentration in 
the containment. Reference 4 specifies that the hydrogen 
recombiner should not be energized with a hydrogen level at or 
above 3.5% as verified by chemical analysis. This reference also
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reaches 3.5%. The use of 3.5% in the reference is apparently 
based on the given accuracy of the hydrogen analyzer (5 % of Full 
Scale 1 - 10 %, i.e., 0.5% Therefore a level of 3.5% by hydrogen 
analyzer reading could actually be as high as 4%.) (Ref. 1) 
and/or a margin to the burnable level of 4%. A level 4% H2 is 
generally accepted to be the level at which hydrogen becomes 
burnable in dry air and is the actual engineering limit as 
specified above. rev. 01 

Assumptions: 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the reference noted below is considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license. I rev. 01 

Ref: 1 and 3 rev. 01 

2. The reference noted below is assumed to be Secondary Design 
documents. This assumption is justified based on the fact 
that they describe strategies which have been reviewed and 
commented on by the NRC. I rev. 01 

Ref: 2 rev. 01 

3. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
documents that are not Primary or Secondary Design documents 
may be used as reference documents if justification is 
provided. The reference noted below is formal engineering 
correspondence between the design principals (e.g., NSSS 
vendor architect, etc,) and SCE. Its use as reference 
material is justified when the basis for the engineering 
limit is "operational experience" or "engineering judgement", 
and no Primary or Secondary Design Document exists. rev. 01 

Ref: 4 I rev. 01 

References: 

1. Updated FSAR, through Revision 8, Table 6.2-36. rev. 01 

2. Emergency Procedure Guidelines, CEN-152, Revision 3, Bases 
page 5-95.  

3. Updated FSAR, through revision 8, Section 6.2.5.3.A. rev. 01 

4. Operating Instruction S023-3-2.28, Revision 6, dated April 5, 
1985. 1 rev. 01
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CLIENT:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 06 

Parameter: Containment Emergency Sump Level 

Step Value(s): Use(s): 
rev. 01 

> 17 FT To ensure adequate ECCS inventory in containment 
sump if RWST level is below the RAS setpoint.  

Engineering Limit(s): 

HPSI 16.999 feet 

CS 18.359 feet 

Bases for Engineering Limit(s): 

The engineering limits for containment sump level are based on 
ensuring that the level in the containment sump will provide 
sufficient net positive suction head (NPSH) for the Containment 
Spray (CS) and High Pressure Safety Injection (HPSI) Pumps after 
shutting the RWST isolation valves. The engineering limits are 
conservative in that the pump combinations assumed in Reference 5 
produce flow rates and associated head losses in excess of those 
that should exist (Ref. 3 Design Assumptions III. A and B, page 4 
of 25).  

Level Recuired for HPSI 

The net positive suction head required (NPSHR) for the HPSI pumps 
is 23 feet (Reference 3, page 3 of 25). The minimum calculated 
net positive suction head available (NPSHA) for the HPSI pump per 
Ref. 3 (page 5 of 25) is 26.501 feet. Therefore there is a 
margin of 3.501 feet of head for the HPSI pump. Subtracting the 
margin from the assumed level (Reference 3, page 6 of 25) gives a 
minimum level to provide the NPSHR of 16.999 feet (level assumed 
of 20.5 feet minus 3.501 feet margin).
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Level Required for CS 

The NPSHR for the containment spray (CS) pumps is 24 feet (Reference 1 & 2). The minimum calculated NPSHA for the CS pump *per Reference 3 (page 5 of 25) is 26.141 feet. Therefore there 
is a margin of 2.141 feet of head for the CS pumps. Subtracting 
the margin from the assumed level (Reference 3, page 6 of 25) gives a minimum level to provide the NPSHR of 18.359 feet (level 

" assumed of 20.5 feet minus 2.141 feet margin).  

Vortexin_ 

Reference 4 indicates that for design basis flow rates expected 
after RAS (3200 gpm per sump, Ref. 4, page 9) and the expected 
flood level (1.47 feet above the containment floor level per Reference 5, page 5) vortexing'will not occur (Ref. 4, page 5, 6 
and 7).  

Assumptions: 

1. The Bases for the Engineering Limits uses the worst case 
numbers from the references to calculate the required level 
in the sump. For the HPSI, the NPSHR from Reference 3 was 
used. For the CS, the NPSHR from Reference 1 & 2 was used.  

2. In accordance, with NES&L Quality Procedure S023-XXIV-7-15, 
the reference noted below is considered to be Secondary 
Design documents. Its use as a reference document for the engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license. i rev. 01 

Ref: 1 and 2 Irev. 01 

References: 

1. Updated FSAR, through revision 8, Table 6.2-29.  

2. Updated FSAR, through revision 8, Section 6.2.1.1.2.4.  

3. Calculation M12.1D, "NPSH of ESF Pumps," dated 5/23/84, 
SONGS File No. S023-451-A.  

4. Nonconformance Report G-1002, Revision 0, November 29, 1989, 
"Containment Emergency Sump." 

5. SONGS Calculation DC# N-0240-006 R/O, issue date November 
29, 1989, "RWST Volume Tech Spec Requirement."
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 01 
Parameter: Containment High Radiation Monitors 

Step Value(s): Use(s): 

< 40 R/HR To evaluate initiating CSAS for iodine removal 
if containment radiation monitor is NOT reading 
< 40 R/HR.  

Engineering Limit(s): 

Upper Limit 20 R/hr 

Bases for Engineering Limit(s): 

The limit is based on engineering judgement. One function of the Iodine Removal System (IRS) is to remove radioactive iodine from the containment atmosphere following a design basis loss-ofcoolant accident (LOCA) (Ref. 1). The high range containment radiation detectors have a high-high alarm of 20 R/hr.(Ref. 2).  Figures 12.3-68 and 12.3-69 (Ref. 3) indicate that a dose rate of 20 R/hr is above the expected radiation level in the containment for the "RCS Maximum". Reference 4 indicates that the "RCS Maximum" curve is the expected radiation level which would exist if 100% of the maximum concentration of reactor coolant isotopes were released to the containment (Ref. 4 pages 6 and 47). In the event of a LOCA, the containment radiation level is used to determine whether the IRS should be placed in service.  Considering the references above, a level Ž 20 R/hr is higher than the expected dose rate that would exist and is an indication that some fuel failure has occurred. Initiation or continued use of the Containment Spray system for iodine removal would be considered prudent for such cases.  

Note, the RCS maximum as specified in Reference 3 and 4 should not be confused with the 1% failed fuel condition in the same references. As indicated in Reference 4, the RCS maximum assumes the concentrations specified in FSAR Table 11.1-2 (Reference 5) are released while the 1% failed fuel assumes the release of concentrations per Regulatory Guide 1.4 (See Reference 4, pages 
6, 47, and 48).
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Assumptions:

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary 
Design documents. Their use as reference documents for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license. I rev. 01 

Ref: 1, 2, 3 and.5 I rev. 01 

References: 

1. Updated FSAR, through revision 8, Section 6.5.2.  

2. Updated FSAR, through revision 8, Section 12.3.4.3.2.  

3. Updated FSAR, through revision 8, Figures 12.3-68 and 69.  

4. Calculation N-4098-3, "Post Accident Radiation." 

5. Updated FSAR, through revision 8, Table 11.1-20 "Maximum 
Reactor Coolant Radioisotope Concentration One Percent 
Failed Fuel, No Gas Stripping."
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 04 

Parameter: 

Step Value(s): 

< 0.5%

Group: 01 

Containment Hydrogen Concentration 

Use(s): 

To determine if the hydrogen recombiners need to 
be operating (H2 concentration Ž 0.5%).

Engineering Limit (s):

Lower Limit 0 % 

Upper Limit 4 %

rev. 01 

rev. 01

Bases for Engineering Limit(s): 

The accuracy of the hydrogen monitoring subsystem is ± 5% of the 
full scale reading of 10% (Ref 1). Therefore if there is any 
indication of hydrogen concentration the actual reading could be 
0.5% higher (e.g., a reading of 0.1% could be an indication of up 
to 0.6% actual concentration; an actual concentration of 4% could.  
read as low as 3.5%). j rev. 01 

The lower limit is based on maintaining the hydrogen 
concentration as low as possible. As noted in the EPG Bases 
(Ref. 2), although hydrogen is not flammable until it achieves a 
concentration of at least 4% in air, it is prudent to reduce 
hydrogen to as low a concentration as possible (i.e., less than 
the minimum detectable concentration). Therefore the hydrogen 
recombiners are placed in service at any concentration greater 
than 0% to ensure that a 
further buildup of hydrogen does not occur. rev. 01 

The upper limit is based on ensuring that a hydrogen burn or 
explosion does not take place when the recombiner is placed in 
service. The recombination process occurs as a result of heating 
the process gases to an elevated temperature (Ref. 3). As this 
is not a catalytic process but a burn process, the elevated 
temperature could cause a hydrogen burn or an explosion if a 
recombiner was energized with a high hydrogen concentration in 
the containment. Reference 4 specifies that the hydrogen 
recombiner should not be energized with a hydrogen level at or 
above 3.5% as verified by chemical analysis. This reference also
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reaches 3.5%. The use of 3.5% in the reference is apparently 
based on the given accuracy of the hydrogen analyzer (5 % of Full 
Scale 1 - 10 %, i.e., 0.5% Therefore a level of 3.5% by hydrogen 
analyzer reading could actually be as high as 4%.) (Ref. 1) 
and/or a margin to the burnable level of 4%. A level 4% H2 is 
generally accepted to be the level at which hydrogen becomes 
burnable in dry air and is the actual engineering limit as 
specified above. I rev. 01 

Assumptions: 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the reference noted below is considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license. J rev. 01 

Ref: 1 and 3 j rev. 01 

2. The reference noted below is assumed to be Secondary Design 
documents. This assumption is justified based'on the fact 
that they describe strategies which have been reviewed and 
commented on by the NRC. I rev. 01 

Ref: 2 rev. 01 

3. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
documents that are not Primary or Secondary Design documents 
may be used as reference documents if justification is 
provided. The reference noted below is formal engineering 
correspondence between the design principals (e.g., NSSS 
vendor architect, etc,) and SCE. Its use as reference 
material is justified when the basis for the engineering 
limit is "operational experience" or "engineering judgement", 
and no Primary or Secondary Design Document exists. rev. 01 

Ref: 4 rev. 01 

References: 

1. Updated FSAR, through Revision 8, Table 6.2-36. i rev. 01 

2. Emergency Procedure Guidelines, CEN-152, Revision 3, Bases 
page 5-95.  

3. Updated FSAR, through revision 8, Section 6.2.5.3.A. rev. 01 

4. Operating Instruction S023-3-2.28, Revision 6, dated April 5, 
1985. 1 rev. 01
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Independent Reviewer

APPROVED BY:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 02 

Parameter: Containment Hydrogen Concentration 

Step Value(s): Use(s): 

< 4% To determine if containment hydrogen 
concentration is low enough to permit 
energization of the hydrogen recombiners (< 4%).  

Engineering Limit(s): < 4% 

Bases for Engineering Limit(s): 

The recombination process occurs as a result of heating the process gases to an elevated temperature (Ref. 1). *As this is not a catalytic process but a burn process, the elevated temperature could cause a hydrogen burn or an explosion if a recombiner was energized with a high hydrogen concentration in 
the containment.  

Reference 3 specifies that the hydrogen recombiner should not be energized with a hydrogen level at or above 3.5% as verified by chemical analysis. This procedure also specifies that the recombiners must be secured if concentration reaches 3.5%. The selection of 3.5% is apparently based on the given accuracy of the hydrogen analyzer (5 % of Full Scale 1 - 10 %, i.e., 0.5% Therefore a level of 3.5% by hydrogen analyzer reading could actually be as high as 4%.) (Ref. 2) and/or the 3.5% provides a margin to the burnable level of 4%. In addition, it is noted that there is a warmup time associated with the hydrfen recombiner during which the hydrogen level can be expected to increase. The 3.5% procedural limit of Reference 3 may have also been set to take this into account in providing a margin for buildup while the recombiner comes on the line.  

A level 4% H2 is generally accepted to be the level at which hydrogen becomes burnable in dry air and therefore this value has been specified as the engineering limit. Irev. 01
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Assumptions: 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, the references noted below are considered to be Secondary Design documents. Their use as reference .documents. for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license. rev. 01 
Ref: 1 and 2 

rev. 01 

References: 

1. Updated FSAR, through revision 8, Section 6.2.5.3.A.  
2. Updated FSAR, through revision 8, Table 6.2-36.  
3. Operating Instruction S023-3-2.28, Revision 6, dated April 

5, 1985.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 03 

Parameter: Containment Hydrogen Concentration 

Step Value(s): Use(s): 

< 4% To determine if the hydrogen concentration 
requires the operator to go to the Functional 
Recovery EOI (> 4%).  

< 4% To determine if hydrogen concentration requires 
the event to be re-diagnosed (2 4.0%).  

< 4% To determine if the present CG control success 
path is adequate (hydrogen < 4%) or a different 
one must be used.  

Engineering Limit(s): 

4% 

Bases for Engineering Limit(s): 

The 4% limit is based on the flammability limit of hydrogen 
(conservatively assuming a dry air environment), and the strategy 
for combustible gas control presented in References 1 and 2. The 
FSAR requires that the hydrogen recombiners be actuated at a 
hydrogen concentration of 2%. The EPGs recommend that the 
hydrogen recombiners be placed in service at a hydrogen 
concentration of 0.5%. The FSAR demonstrates that energization 
of the recombiners when the hydrogen concentration is at or below 
2% ensures that the hydrogen concentration will not reach the 
flammable limit of 4%. Therefore, if contaimpent hydrogen 
concentration reaches 4%, the current strategy' for controlling 
combustible gases is not successful and further actions are 
required. Additionally, 4% is the limit at which the hydrogen 
recombiners must be secured. The recombination process occurs as 
a result of heating the process gases to an elevated temperature 
(reference 3). As this is not a catalytic process but a burn 
process, the elevated temperature could cause a hydrogen burn or 
an explosion if a recombiner is operated with a high hydrogen 
concentration in the containment. Therefore, at or above a 
containment hydrogen concentration of 4%, a combustible control 
method other than the hydrogen recombiners must be employed. Irev. 01
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Assumptions:

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, the references noted below are considered -to be Secondary Design documents. Their use as reference documents for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license. I rev. 01 
Ref: I and 3 f rev. 01 

2. The reference noted below is assumed to be Secondary Design documents. This assumption is justified based on the fact that they describe strategies which have been reviewed and commented on by the NRC. I rev. 01 

Ref: 2 
rev. 01

References:

1. Updated FSAR, through revision 8, Section 6.2.5.2.3.2.  

2. "Emergency Procedure Guidelines," CEN-152, Revision 3, Bases for LOCA Steps 15, 17, 18 and SFSC 9 (EPG pages 5-95 through 
98, 142 and 143).  

3. Updated FSAR, through revision 8, Section 6.2.5.3.A.

3
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CHECKUjST NO. 9 

Ch~iedW I (Extdi 3-3-1 0fQIP 3 3) " be consijra %tww U Checidit is Loaed. and N appicable.  
the kadependws &,. OW zj kxoI kin the rwWls'~ wwwnrwL 

OK .NIA .* Were the fr'xta corrOey selcted and k=We intro the design? 2. is the materw Presented w~~ad decaed as to purpose. urwho. rvsixIoms 
3- Are the a*=Avgdon neoftsy to Perfor Owe design ACLA.4y adequatey daletd and rmoa4 %?W* ft"30sa~ry e the UOsM~dons kd~nriedl for mausequenta revervication *hon th dotaled design *cUti~s are M ed 4. Are the apWW quliy and quality anurnoe roke~mnt VpeMecS 15. Aro :Ie Oa~cable Coes. Awardas and ' glito requkernent inlding Issu4 and Oddanda ,Propery IdSnriedan w ae tha requkwent for desig mar? 

7. Havv the design Intrtaer requkernerg been satilsiecr 
&Was an appopriat design MeOWd used? 

IL H"v the adL~w faq vcors U~ takte and wnpkjiceal or ee ore~ 

10. Is 61e Output (results and conclusons) ressorahge ~mrpia to inputtt1- Are the specrie perts OquipmeM, and P00mm sultable for the requkeed ap0
12- Are the "Or-ad~ nworWs wfl**tt" wit each Ww and the design enrtvfrurtal COx xtdx 0 which ft maera n.WN be 6. q~o@*d 
13. Have adequate ffaitenance haturva nd reureet been SPecMred? 14. Ar@&e ="cjsty. WW Ww'e design Wm**Xni eieqsme* for PedommwK Of needed IN ak~teanr andrepk 

ý 11-5- IHas adeque aces~t been Prov*Ided 1o Perform the ksM h sevcekperjrm~ Qxectecj to be req$k*d duftn the plant *We? 
16. Has the design Property conSidrsd radiation ewrpswe to the public and ptant

EX1{Brr 3.10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison 

PRO3ECT: ISOPS II Support

PLANT:

C-E JOB NUMBER: 2001216

DOCUMENT: Module 04 Group 04 Engineering Limit and Bases
PARAMETER: 

PREPARED BY:

Containment Hydrogen Concentration

Date:

-"VERIFICATION STATUS: COMPLETE The Safety-Related design information contained in this :.-document 'has been verified to be correct by means of 'Design Review using Checklists A-4> 9 of QAM-101.

Name 
Independent Reviewer

-Signature Date

APPROVED BY:

4te4ý

San Onofre 2&3
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 04 

Parameter: Containment Hydrogen Concentration 

Step Value(s): Use(s): 

< 0.5% To confirm that an event other than an LOFW is 
not taking place.  

Engineering Limit(s): 

0% 

Bases for Engineering Limit(s): 

0% (actual) hydrogen is the normally expected concentration in 
containment. An event resulting in an increase in hydrogen 
concentration above the minimum detectible level is an indication 
that an event other than a LOFW (i.e. LOCA) is occurring (Ref.  
I). The accuracy of the hydrogen monitoring subsystem is ± 5% of 
the full scale reading of 10% (Ref 2). Therefore a concentration 
of Ž 0.5% would be a reliable indication that some hydrogen is 
present in the containment. 0.5% is therefore used in the LOFW 
EOI as the point for re-diagnosing the event.  

Assumptions: 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
documents that are not Primary or Secondary Design documents 
may be used as reference documents if justification is 
provided. The reference noted below is formal engineering 
correspondence between the design principals (e.g., NSSS 
vendor architect, etc,) and SCE. Its use as reference 
material is justified when the basis for the engineering 
limit is "operational experience" or "engineering judgement", 
and no Primary or Secondary Design Document exists. rev. 01 

Ref: 1 rev. 01 

2. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the reference noted below is considered to be Secondary 
Design documents. Its use as a reference document for the 
engineering limit basis is assumed to be justified based on
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ensuring that the engineering limit is consistent with the current design basis and operating license. 
rev. 01 

Ref: 2 
rev. 01 

References: 

I. SONGS "Emergency Procedure Technical Guidelines,", Revision 01, June 1984, LOF Guideline, page 8-25.  
2. Updated FSAR, through Revision 8, Table 6.2-36, page 6.2277.
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DIAEB COMBUSTION ENGINEERING NUCLEAR POWER~ QAP 3.10 
AR~QUALUTY 

ASSURANCE PRO EDuREs MANUA.L 
REVISIONI 

QAA4-1oi 
PAGE SOF S 

17. Ar.te Ow a=tmnc Crneds kporaged in tt design dom~xnrv. saAdcer to asow vwrlk'ýNli Owe design rsýL*emevat"~hv been te~clorly accl"Vgshed? 
18t NO"e 060ea, prevoetasý and ft"Ww pofodkc- to est fq*emrwu been apPrO~rmey s~cre? 
19. Are adequate tmusnkin storage. dee~nirv and shipping req~iremfrte epecroed? 
2D. Are adec~m. blervMý tPQkemerwft Vped? 
V-. Hasan aP~rWWO tWe P" been taed? 

27- Are ad pagnes equw.ssy rvz~ered ant nmuW* t.*h a valid nrsnbrt? 
23- h tie Pr~eeatioj gj f and taproducU.7 
24. Hawe af Cr0*-Q~teS Or OvsstrtJa in t he docurrwrtijo been kikiald and dated by the acahor & the change? 
25. Are requiremnet.i fr record rpervirtion, review. appovanj Wertkx etc- adequateiy 

COffvT*fts/Remerk*S: 

WsiepfnderX Reviewer Name/Signure, e

ExflrIr 3.10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison

PROJECT: ISOPS II Support

DOCUMENT: Module 04 Group 05

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases

PARAMETER: 

PREPARED BY:

Containment Hydrogen Concentration 

L. A. Wild
Cognizant, ngineer (Print Name)

Cognizant Engineer (Signature)
Date: _ _ _

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to be correct by means of 
Design Review using Checklists /U0 of QAM-IOl.  

Name Signature Date 
Independent Reviewer

APPROVED BY:

te o
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Group: 05

Parameter: 

Step Value(s): 

< 2%

Containment Hydrogen Concentration 

Use(s): 

To determine if use of Hydrogen Recombiners is required to satisfy the present combustible gas (CG) control success path.

Engineering Limit(s): 

3.5% 

Bases for Engineering Limit(s):

Srev. 01

The engineering limit is based on ensuring that a single train of hydrogen removal equipment can remove hydrogen at a rate such that actuation of the system is not required until hydrogen is within 0.5% by volume of the limit (4.0%). This value is specified as 3.5%. (Reference 3.) While the FSAR (Ref.l) requires that the H, recombiners be actuated at a hydrogen concentration of 2% and the EPGs (Ref. 2) recommends that the H2 recombiners be placed in service at a hydrogen concentration of 0.5%, placing the recombiners in service is not required until hydrogen concentration reaches 3.5 % (Ref. 3). J rev. 01 

Assumptions: 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, the reference noted below is considered to be Secondary Design documents. Its use as a referencedocument for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license. I rev. 01 
Ref: 1 

j rev. o0

Module: 04
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2. The reference noted below is assumed to be Secondary Design documents. This assumption is justified based on the fact that it describes strategies which have been reviewed and commented on by the NRC. rev. 01 
Ref: 2 

rev. 01 

References: 

1. Updated FSAR, through revision 8, Section 6.2.5.2.3.2.  
2. "Emergency Procedure Guidelines," CEN-152, Revision 3, Bases for LOCA Steps 15, 17, 18 and SFSC 9 (EPG pages 5-95 through 98, 142 and 143)..  

3. Southern California Edison calculation, Calculation Number N-4059004, "Post LOCA Hydrogen Generation," including ICCN No. C-l, dated 2/5/93. 
rev. 01
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A3 QUALlrFY ASSURANCE PROCEDURES MANUA.L 

CHECKLIST NO. 9 
REVIE XOf OTHER DESIQNDUMCM-ME 

Ch'lhtI (Eldý 3.3-1 Of QAP 3.3) "h be cor~k$*rd ienWva U0s Chec~di Is tned. anid Ifapoi~cae 
tekIIvepncset Ro-ioea wwI inhdoj~ It In em rwvvews swernwc 

Omtrin ewr, 00 9 -- g'' :/ 

OK .N/A 
W" WaW kVte Cm" sor e lyected and kx Orped into the design'? 2. Is tfe mazorW Presente &ufk:A~e.wvy detAaed as to~ pmupo". frWhod.as I rse~rencs1K arid tags? 

3. Are the *" m týflecw to PWedm the design ac~tvy adeq~astey descsý 
an maoý Whe.* nece8asy. are the asau=V, jd for wkWeqer "fOw~qr ns Whien the detaled design accbmi.sars, ooro sei.~? 4- Are the appropetwe qutt arw qtanty 42 'nc uro ne,'rw~, specifed? 6. Are Ihe 4PpFVIa9 Ocodes. standards arid regulator renuý*nts kcdintjrg bsun-anid adeni Pt~edy Id5evK1ed. and ame diei reqt*wrwf fcr design flie? 6.OeN 1

" apuZcaa and opeorsing wqdec been muerw 7. H"v Vi. design 6frte tqsc. r*.rrs been aasdt~ed? 
& Was An appopf 0t design muedlod~ aged7 
9- fave the adcuutner gactors. WuCW~rz~e, and emPK: COreilorm been correcly 

10. is ale wwoftpu(stts and corbdsbt 'reasonabe otfr~ed t krptjsr ti. Are Owe specr ars . OQI4ATI and proce~se suitabt for the reqUlied ap
12- Are Owe "MeWi n~aerfes Wma~ V*t each Other and the design .. ,Porvw,~ c~ndk**rw to wt$*h the mecterw wg be exosed? 113- Have adequale f klanar fetue andriqAre n been *PeCm-ed? 14. Are scc@sbky and otwr design PrOvIedons adequate fbr PeOtkaac Of needed 11ndintanarce and repsk? 

IS. fin adequae Gcm~t been PrOvis~d 10 Perform the ki-ý~~f'pto aq)ecled to be requfreri during the plawX lge? netil 16. ties the design proper Mulsdered rud~stio,,~ftw to the pUblic and pient

EXM~rr3. 10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison 

ISOPS II Support

DOCUMENT: Module 04 Group 06

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216

Engineering Limit and Bases

PARAMETER: 

PREPARED BY:

Containment Hydrogen Concentration 

L. A. Wild 
Cognizant,.Engineer (Print Name) 

Cognizant Engineer (Signature)

VERIFICATION STATUS: COMPLETE.  
The .Safety-Related. .design information contained in this 
.docent.has".een i.eriied to be'-' .- :correct -by :,eans of 
Design"Review .us.ing3 c:Checklists j "of "QAM-1O.' 

Name Signature Date 
Independent Reviewer

APPROVED BY:

CLIENT: 

PROJECT:

Date: I/

a tZý2
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 06 

Parameter: Containment Hydrogen Concentration 

Step Value(s): Use(s): 

< 2% To evaluate the need to continue hydrogen purge 
operation.  

> 2% To evaluate the need to continue hydrogen purge 
operation.  

< 2% To determine if use of the Hydrogen Purge System 
is required to satisfy the present CG control 
success path.  

< 4% To evaluate the need to continue hydrogen purge 
operation.  

Engineering Limit(s): 

3.5% 

Bases for Engineering Limit(s): 

The Engineering Limit is based on establishing the containment hydrogen concentration below the flammability limit of 4%_ (conservatively assuming a dry air environment). The FSAR (Ref.l) states, "In the extremely unlikely event that a LOCA occurs, and the redundant recombiners fail to function properly, the hydrogen purge subsystem may be utilized.to control hydrogen concentration inside containment." It further states, "Calculations show that the hydrogen concentrat on will reach 3.5 vol % at approximately 14 days and that a 50 ft/min (design flowrate) purge initiated at that time would ensure that the hydrogen concentration would remain below the' 4 vol % level." Therefore, since the purging of any amount of containment atmosphere is undesirable, the operation of the hydrogen purge subsystem should only be required when it has been determined that the recombiners are inoperable and only then if hydrogen readout in the control room indicates that a hydrogen content of 3.5 vol % is exceeded. (Ref. 1) 1 rev. 01
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Assumptions: 

1. The Engineering Limit provides a reasonable target level for securing the purge system. The target level is low enough to ensure that levels are within the capability of the hydrogen recombiner. The target allows a margin to the combustible level to determine if the recombiner is can now effectively maintain hydrogen concentration. And, the level is high enough to minimize the amount of discharge to the environment necessary to lower hydrogen concentration to less than the combustible level. 
rev. 01 

2. In accordance with NES&L Quality Procedure S023-XXIV-7-15, the reference noted below is considered to be Secondary Design documents. Its use as a reference document for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license. rev. 0.  
Ref: 1 

rev. 01 

References: 

I. Updated FSAR, through revision 8, Section 6.2.5.3.B

S. 

�
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CH4ECKLIST NO. 9 

REVIEWO .E ESG OU~g 
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Docanrwt TWO/umbr/Revism: o ' P '. .?~/~ 

OK NIA 
1. W, tPe friixc COrrsty selected and kxWe into the design? 
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@"& *PsticabI4c Mn~amiou aind OPera&g 0cperfent. been onslerda 7. "lawe Vi design ktortace requ~rwwg been satWW~e? 

& Was an appoprim* design meWUsd 
G. Nave Vie edJL*smer tmaors. unwini and empirca emeatfr &Den cmxedly 

10. is the o(tprn (fesutis and conclusnf ressonab con~p,, to Inut'p .  11- Arte OwSedfie Parts,~ equomyeM and PrOcesse sut~able for the equired ap
12- Ar* th e "Chied Matw1idi W"al w~th each other and the design en~omna Cr~kor to wtkh the frdr wN be mq**? 
13. thy. adeq~~rugis, 

1 0 f emnaaro antuwe a reqikarnent beean "aeler? 14. Are 0=88es W and - Wcw design Wwromvo adequate for PeiOr~nrieg G( fleoded flak tenan and repok?"' 
15. h lsa lquate 600M~ ty been Prrj/.. to Perfonn the h,-.er~, hup.Z.o Oqwefed lo be wreqi 6xk dthf~Ve #~Art W97 
16. Has tte design Properly conskiered rkfatiaU exPosure to the public and plant

EXI-nerr 3. 10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison

PROTECT: ISOPS II Support

PLANT: San Onofre 2&3 

C-E JOB NUMBER: 2001216

DOCUMENT: Module 04

PARAMETER:

PREPARED BY:

Group 07 Engineering Limit and Bases

Containment Hydrogen Concentration' 

L. A. Wild 
Cognizant Engineer (Print Name) 

Cognizant Engineer- (Signature)
Date: '/a i/?s

VERIFICATION STATUS: COMPLETE 
"The Safety-Related design information contained in this document .has been verified to be correct by means of Design Review -using Checklists AV -of -.QA-101.  

Name Signature Date 
Independent Reviewer

APPROVED BY: ~7h4~ 

Cognilant Engineer;,k'g M nager (Print Name) 

Cognizz ngineering M ager (Signature)

CLIENT:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 04 

Parameter: 

Step Value(s): 

RISING

Group: 07 

Containment Hydrogen Concentration 

Use(s): 

To evaluate the need for hydrogen purge of 
containment.

Engineering Limit(s): 

NONE

Bases for Engineering Limit(s): 

There are no associated engineering limits for the trending of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually, when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action based on the trending of a single' 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are 
evaluated for their engineering limits. i rev. 01 

Assumptions: 

NONE 

References:

NONE
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CHECKUST NO. 9 

REVE ~OHRDSINDCMtr 

Checldlg I MEd" 3.3- Of QP 3.3) shel b cogke tfj1 ~Che~ix Is used. and If applcabie.  Uilnd*eperdert ROAOw &We inclue. it in the rsvlewsr: , nr 
OocuiwwtTOnertwRrgn 00 9- npc q'Z -0 

OK .NIA .Wet. the inP*a OJnwcdy sasected and JracPorpred into th, design? 
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4. Are the a~OrWW . q~aint~y "r~ quaky aeszxue reqt*enaeU specIaed? 
5- Are the VOppl*ch co~des. aandercs and reguiwory meqkrunerts fainLEdig l asrea addenda PrOPeulY Idertmead arwe th* reqtikfmw to, design mec? 

116."av OP0104icab rMfttnx a" opertfrV 43eri been conskleed 
7 "a1e I'e design interfa r Vqu*froer been sat~sijW? 

&Wax an acpopriwo design mettiod used? 

9. ave th ad i~J~ e t f cto i. Wac nrzaiv and ernplrcW conelatio ns b een c= recay 

'10. Is tte 0*pxt (restft and corEduslon) rsobe OMr~wrd to kiptft' 

'I- n Am-O at,* ý ledPoesswal for tte requied apý
12. Ame the spec*Ws rn~erWs CO(ND411311 w"t each other wSthe design anviconrrvertal concwknis to watvi the 17U~erW "Il be e~oed? 
13.. Have" adeqiuaWmintre S 9eaIUMe and reqt*emft been specried? 
14. Are ametastj mid othe design pro,4rw edequt Ior Performiace d neededvlionane~ andS repek? 
is. Has adeqiumto 00essbii been Provi1ec I o perform the kt-eeýo kispqcton One*Oed to be feq.*vd duftn the plaM fig? 

/ 16- Hau the design properly cons~ered radiation e"osure to the public and plarK pesner ./.I

EXHIBIT 3. 10-1
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17. Are Owe &mPtan.~cie rlad kh~roraed In the design dlocixnri stalciwa to olow vwftIio OW design requlrrngrwg hav been satflsaotdy accon~ipsh~d? 
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20. Are adoqjw kUrtrclln 'equfWnrtme speciled? 
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25. Ame reqkLmr"9S $Or recmrc Propeadion. review. appromJ. Ww~tkwxoe cý.* mceuol~qmy SPOecled? 

Ccii nt/Romrnags: 

Incepender Reviewer Name.-/S;Wwure. .

EX)n~rr 3. 10. 1
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ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: 

PROJECT:

Southern California Edison 

ISOPS II Support

DOCUMENT:.Module 04 Group 01

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216

Engineering Limit and Bases

PARAMETER: Containment Humidity

PREPARED BY: L. A. Wild 
Cognizant Engine (Print Name) 

-Z-; . ('. W J7 / 
Cognizant Engineer (Signature)

Date: _______

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to be correct by 'means of 
Design Review using Checklists 9 of QAM-101.

Name Signature 
Independent Reviewer

Date

APPROVED 
BY:

Cogni antE-ngineering Manag (Prin Name) 

gniz nt Engineering Manager (Signature)
Date
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 04 

Parameter: 

Step Value(s): 

NOT RISING

Group: 01 

Containment Humidity 

Use(s): 

To verify conditions inside containment to be 
normal.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s):

There are no associated Engineering Limits for the trending of parameters. Since no value is specified in the trend, no value will be assigned to the engineering limit. Usually when an operator is instructed to trend an indication, the indication is used in conjunction with other parameters to corroborate the condition of a safety function. An operator is not required to perform a safety related action based on the trending of a single parameter by itself in the EOIs. Where the trending of a parameter is combined with specified operating limits on that parameter, the values given for the operating limit are evaluated 
for their engineering limits.  

Assumptions: 

None 

References:

None



ABB COMBUSTION ENGINEERING NUCLEAR POWER ABRUmQUALITY ASSURANCE PROCEDURES MANUAL 
ASEA~i3~QAM-101
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PAGE 4 OF 5
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CHECKLIST NO. 9 

REVIEW OF OTHER DESIGN DOCUJMENTS

checidl I (Ext*i 3.3-1 of WAP 3.3) shell be cotsidered whenwver this Chectdlst Is used. and 9 applicable.  
the Independent Reviewer shall include It in the reviewers swtefelt.  

DocuertTh/N, .,Revgs-on.-oL-p F CX21, v- (- ,.O t / /Rev, 00e

I. Were the Inputs correctly selected and Incorporated ito the design? 
2. Is the material presented sufficiently detaled as to purpose, method, assumptions.  

referencesr and units? 

3. Are the assumptions necessary to perform the design ac , adequately described 
and rmsonabe? Where necssawy. are the assumptions Identified for subsequent 
reveslrcatlonm when the detaled design activities are completed? 

4. Are the apprqpiate quality and quality assurance requirements specified? 
6. Are the apl:icable codes standards and regulatory requirements including Issue and 

addenda propedy identified, and are their requirements for design met? 
6. Have applicable construction and operating experience been consdered? 

7. Have the design Interface requirements been satisfied? 

8. Was an appropriate design method used? 

L Have the adjustment factors, uncertainties, and empirical correlations been correcly 
applied? 

10. Is the output (results and conclusions) reasonable compared to inputs? 

11. Are the specified parts, equipmen and processes suitable for the required ap
plication? 

12. Am the specified materials owpatble with each other and the design eionmental 
conditlons to which the material wi be exposed? 

13. Have adequate maiteranoe fSeatures and requirements been specified? 

14. Are accessiy and thW design proviions adequate for performance d needed 
mahte and repa 

1S. Has adequate access ity been provided to pedorm the h-ervic inspection 
expected to be requrde durkig the plant lie? 

16. Has the design properly considered radiation exposure to the public and plant personnel

OK. N/A

2

x 
7 
7 

7 
7

-1 1, 

7/ 7 
7J 

7 

7
V

EXHIBIT 3.10-1
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17. Are the acceptance criteria kmcoqxxated in the design docurmnts sufficient to illow 
verification that design requremernts have been satiuactorly accomplished? 

I8. Have adequate preopersatornl and subsequent periodic test requirements been a 
propriat speckled? 

19. Are adeqtwe randing, storage. cleaning and shipping requirements spec~ed? 
20. Ar adequate ioentfilcation require•mets spFed? 

21.' Has an appropriate tide page been used? 
22 Are all pages sequetilly nmbed and mnarked with a valid number? 
23. Is the presentatlon legible rand reproducible? 
24. Nave all cross-outs or overstrikes In the documentation been initialed and dated by 

the author of the chnge? 
25. Are requirents for record preparation review, approval, retention. etc.. adequately sp eclled? i 

Comnents/Remearks: /t 

independent Reviewer Namne/Signature/Date

EXHIBIT 3.10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison

Group 01

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases

Refueling Water Storage Tank Level 

L. A. Wild 
Cognizant ngineer (Print Name) 

Cognizant Engineer (Signature)
Date: ____//_

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to be correct by means of 
Design Review using Checklists //0 of QAM-101.  

.Name Signature Date 
independent Reviewer 

APPROVED BY: /c9/4/ 
Cogniz nt Engineey.ng Manager (Print Name) 

Cgniz~it ngineering anager (Signature) t

CLIENT:

PROJECT: ISOPS II Support

DOCUMENT: Module 04

PARAMETER:

PREPARED BY:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 04 

Parameter: 

Step Value(s): 

> 19% 

< 19%

Group: 01 

Refueling Water Storage Tank Level (RWST) 

Use(s): 

To verify RWST level is above the RAS actuation 
setpoint (19% specified in the EOI, 18.5% 
nominal per Ref. 1 & 2).  

To verify RWST level is less than the RAS 
actuation setpoint (19% specified in the EOI, 
18.5% nominal per Ref. 1 &.2).

Engineering Limit(s):

Upper limit 26.8 % span 

Lower limit 11.0 % span 

Bases for Engineering Limit(s): 

The upper Engineering limit ensures that sufficient volume is 
transferred from the RWST and that 20 minutes of volume available 
in the RWST prior to RAS. The lower Engineering Limit ensures 
that sufficient volume remains to prevent air entrainment during 
the transfer of the pump suction from the RWST to the Containment.  
Sump (Ref 1 & 2). Vortexing is not addressed by Reference 1.  
The calculation states that vortexes should not be a concern, but 
that this should be evaluated (Ref. 1, page 16).  

Assumptions:

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the reference noted below is considered to be Secondary 
Design documents. Its use as a reference document for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license.  

Ref: 2

rev. 01 

rev. 01
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References: 

1. Calculation 709783-MPS-5CALC-001, Rev. 00, dated 8/31/89, 
"SIS: RWST Volumes for Safety Injection and Containment 
Spray Modes of Operation" 

2. Updated FSAR, through revision 8, Section 6.2.2.1.2.3.B. I rev. 01
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CHECKLIST NO. 9 

REVEW Ofw O~uloR DESGN oCUf 

QiCh*06 I (E4d*A 3.3-1 of OAP 3.3) "t be considersd wAýýthisrfl C)heCidigs h ad. arnd If apicabie.  
kh Ideper~sm Reviewe w s ~do bItd fin the reviewrsetmet 

ooxrwgr TW e 1wnw/vv~r 00 9 - ipca - 0,4 A,ýV

* 1. Wer the ktpgsCAr c~n y 84heaed and fr'COWprxed frto the design'? 
2. is the rnezerW Presortd ft~llcsw~y detailed as tO PcxPose. method. assr~lnpem tererw~os -adur*s? 
3. Ame the asmm~ong nocesay to perform the design act~ty adequatey des~tmd and 'easaorbf,? Vow* neo0may. are the assun~epgs~ idardrod for su*Is~querv rfwerclns wh~en fte detailed design e*Jv*Js are compleed? 

4.Am the approprat 4Mt~y and quaty assrango renker* specifed &- Are Meappficabro code. xtandaads andrg hwh Iuead 
Odde~a rOP~Y Ientifed. and are 0%*f reqt*enwf kw design ff.? 6- Hcaw aPPROcabl Owtruinj and operuzht OPerlenc. been considered? 

7. Haw the design ktertace 'eur*W rnent been watsfied? 
&Was an appropriaa design mbethd used? 

Hrvva~ the acquwmerE factor. tw rzaties anid empfrlcw carnlatin been wmcrty 

10. is the CAtpW (resfis anid conciwlion) reasonable compared to kipuCs 
'll- Are the secifie purts, Wq~MVWX, and ProCesses sufaWl for the requir~ed ap

12. Arm the SPecifld materias COMrrible W each Odhe sond the design 4ervvlmorw~rboag Cax~loieto wthi the rrwtrW va be ~oeped? 
13. Havie adeqiuse raneranwce featums and fs*wwti been specilled? 
14- Are aCee.sdtya~ nd othe design Provisons adequate for perfornce Of moed Mairtronmend repai?,% 

"a5 ls adequate S~aosbiy be~en Provided to perform the hi-sevc kapectio 43emed to be requkod dutxg fte pmla, le? 
116. Has fth design Propery consideroc ed wfltion e'~posue to the pubIc and plarK pwsordm?

OK .N/A

EX}IB!-I 3. 10-1

4.-

/
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40 17. Aro the miccýýs craork hICCW;KmWod in the design dcoctmwu sufficient to iwý VIVI rocatk)n thee design mquirommls h'e-.v been SG"xftCl0rIY OCCOMPROood? Lloo, 18- I*wo 6 adequate PV-OPGý ý Old subsequert pedodic WO foqt*enwnu been ap

19 Ano aidsqý hwtUU storage. dftnhg and O*VkV requiroments specrgd? 
20. Are adoqLmo kientrcation requk9ments spgcrW? 

21- H" an aPPropristo We pow been used7 
22- Am so p9m 007JWXWY Mobered and nwkod Wth a valid mwnbw? 
23- b the Pr"wftdbn 6*gU* and rSWOducibie? 
24 ""' " '*"-OULI Or 0""tdkes in the d0amwtation been k*WW mid dated by the audw ot the dange? 

25' Ar* InKIL*ý s for recOrd MPWstbn fovivw. opprovat. mwtkxx etc_ adequalejy SPOCFed? 

C4mmorts/Romaft: 

lndepwxkKx RevWwer. Nan*/S wwe/Date

. EXKrBIT3.10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: 

PROJECT:

Southern California Edison 

ISOPS II Support

DOCUMENT: Module 04

PARAMETER:

PREPARED BY:

Group 02

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216

Engineering Limit and Bases

Refueling Water Storage Tank Level 

L. A. Wild 
-Cogiat Engineer (Print Name) 

Cogniizant Engineer (Signature)
Date: i/1 j

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this document has been verified to be correct by means of Design Review using Checklists ! of QAM-101.  

Name Signature 'Date 
Independent Reviewer

APPROVED BY:

j)

DAti(
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 02 

Parameter: Refueling Water Storage Tank Level 

Step Value(s): Use(s): 

> 2% To determine when charging pump suction should 
be transferred to another borated water source, 
or to determine that they should be stopped.  

Engineering Limit(s): 

> 4.65% 
rev. 01 

Bases for Engineering Limit(s): 

The Engineering Limit is based on ensuring that the RWST has a sufficient inventory to supply a source of water to the suction of the charging pumps. The level of the charging suction (CVCS gravity feed) from the RWST is 2 feet 1 inch above the tank bottom (Ref. 3). The piping is a nominal 6", therefore the top of the pipe would be 2 feet 4 inches or 2.333 feet. Unlike the safety injection pump suction, the CVCS suction line is flush with the inside tank wall (Ref. 4) The RWST bottom level tap is shown as 0.833 feet above the tank bottom (Ref. 1 and 5). The span of the level instrument is 32.25 feet (Ref. 1 and 2).  Therefore the minimum level for the charging pumps would be 4.65% of span ([2.333 - 0.833) - 32.25 X 100). rev. 021 

Assumptions: 

None 

References: 

1. Calculation M12.1D, dated 5-23-84, "NPSH of ESF Pumps," SONGS 
File No. S023-451-A. rev. 01 

2. Calculation N-0240-006 R/O, dated 11-6-89, "RWST TECH SPEC 
REQUIREMENT." 

rev. 01



N
File No: 
Revision: 
Page:

009-0PS92-047 
01 
3 of 3

3. Brown-Minneapolis Tank drawing 76-D108501-2, Revision 6, "Refueling Water Tank Orientation & Elevation", SONGS file #S023-407-13-54-7 SCE #0447. 1 rev. 01 
4. Brown-Minneapolis Tank drawing 76-B108501-18, Revision 0, "6" CVCS Gravity Feed", SONGS file #S023-407-13-98-1 SCE #0447j rev. 01 
5. Calculation S-PEC-393, Revision 00, 8/19/82, "SIS:, RWST Volume Required for Safety Injection and Containment Spray Modes of Operation" (CDCC #39507, Category 3, not releasable to SCE). 

I rev. 01
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17. Ate the 00000anoe cited. blcopoted fin UV design documents ssA~CWW to alow wo kaicaon then design oqI*wmrwgs have boen fatfsbor4Y ecO=Mj~d? l 
K" av adequat Pro.operational andj sc*bequwv periodic- I"a reqkernnwt been apPn~Id~Y q"ecred? 

19. Are adequat hawsinc 1 aorvge. Cle ~aning& Stgppig r~qukonwe. specMied? 
20. Am. adaqat kientrctin requiemervs specEied? 
21. Has an SP~ropristo We pegw been used? 

2.Are off p"- *"qumwty nwnberod mid awked wth a vakll urxnbee? 
2M Is the proeneerbcjar 1gU* and' fapnrjcibi.7 
24. '4"e 8' mm- or a~WM*g in t'te d~etto been k*WW and dated by the Satw at the Change? 
25. Are teermeg or reOe~1 PePvsmtjb r~vo approvaJ Wrat.kw etc, adequatey 

COflmflrt/Rernaft: 

kdeperxeng R&lW~er. Nafe/S ure/owet

EXJ-III-I 3.10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison

PROJECT: ISOPS II Support

DOCUMENT: Module 04

PARAMETER: 

PREPARED BY:

Group 03

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases

Refueling Water Storage Tank Level 

L. A. Wild 
CognizantEngineer (Print Name) 

Cognizant Engineer (Signature)
Date: _2___ _

VERIFICATION STATUS: COMPLETE 
The-Safety-Related design information contained in this 
document has been verified to be correct by means of
Design Review using Checklists Na of QAM-101.

Name 
Independent Reviewer

APPROVED BY:

Signature Date

Cogni nt Eng-in ring Mnager (Print Name) 

ogni nt 4ngineering Ynager (Signature) tate
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 03 
Parameter: Refueling Water Storage Tank Level 

Step Value(s): Use(s): 

FALLING To verify the emergency sump level increases as 
the RWST level decreases.  

LOWERING To verify the emergency sump level increases as 
the RWST level decreases.  

LOWERING To verify that RWST level is falling.  

Engineering Limit (s): 

None 

Bases for Engineering Limit(s): 

There are no associated Engineering Limits for the trending of parameters. Since no value is specified in the trend, no value will be assigned to the engineering limit. Usually when an operator is instructed to trend an indication, the indication is used in conjunction with other parameters to corroborate the condition of a safety function. An operator is not required to perform a safety related action on the trending of a single parameter by itself in the EOIs. Where the trending of a parameter is combined with specified operating limits on that parameter, the values given for the operating .limit are evaluated for their engineering limits.  

If the RWST level reaches the Recirculation Actuation Signal (RAS) setpoint, then the valves from the containment sump will be opened. Upon confirmation that the sump level is sufficient to provide adequate suction head, the -operators will shut the supply from the RWST (Ref. 1). Confirmation that the RWST Level is FALLING or LOWERING as Containment Sump level increases ensures that the water removed from the RWST by the Safety Injection ) and/or Containment Spray pump(s) is being transferred to the Containment Sump to eventually provide the required suction head upon RAS. If the Step Value is not observed, then the operators are directed to ensure that adequate level is maintained in the RWST to provide suction to the running pumps.
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Assumptions:

In accordance with NES&L Quality Procedure S023-XXIV-7-15, the reference noted below is considered to be Secondary Design documents. Its use as a reference document for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license. 
rev. 01 

Ref: 1 
rev. 01

References:

1. Updated FSAR, through revision 8, Section 6 . 2 .2.1.2.3.B.
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CHECKJJST NO. 9 

RE~iE OFOHRDEII OURM~t 

Ch* e"0 I (EX41b 3-3-1 Of CAP 3.3) &Wtm beonruidered wtpeej e this Oiec~idst is ed an W plcbg 
0* kg*W Rev " fr I the mvs$ws smnw Ue. nde Pliabe 

Ooc~g sr~ b efl~ ter v 4.00o 9 - 0 1V' g 5? Z - 0'~ Y 

1. Wer te ~wkVpcU CrrecdY 61 and M rid k ~ed Into Vie design? OK .NfA 

2-~ ~ -is? tt aewPeetdU~ y detaled as to Purpose. meawo. asscorrvons.  
3. Are the escmtt (jý neoeseevy to pedor the desog OaM*y adequosy d*9Cr9bed and nmmeonsbe? Where neoemary.aeteas~~t~ket~fr~eun 

awverI5cakn wtben the ddaged d"sg 'aretltle aUretosietfe o jsq 
4. Are the appoprIWO ktgy Old qLalky muruný fsueqomeru spoedc? 5. Arve ve Opapg coes. standardgs and regitmaory requkvnWt, fr fr isuea addenda IWOPOl bktrtied. &nd are 014* requfren~ for design fle? ise'n 

6- t'** SPOble conr iun and OPeratin` WerWe been omisSer 7. Have the design 6%werfCO veqtuwfto been sahisled? 
a Wax an aprpw desig .n metho used? 
SL PIMy the Squserv fmaors.L1ezi and enlpirical rrCelauor been conecafy 

ks the Wctpq (resf*Z and conIcluy0m 9'"Um*~J corpared to kpICts.  1.Are the epecfied parts. equnm; and PVrOce WUftabe for the eeqqreda

12. ~ he p e~dW imateijals cw Vt~U * i th each other and the desig enkonmew al c~rdftbrt9 lto d itch e matrW '.6 be 'EXoeed 13. I'm" adequat nueteaCe featwue Mid meq'*e been apeemeci 14. Aro accetstft and 0&-er design PfOvWons adequate torpeoricevncei IVufrtorwn and repak? Pbuc oddL1 
H5 fas adeque Gmcsblk been Wmoided to peomn the h'-rv609 kwpgcjm 4XPectec1 to be requkvd during owe Plai ve? 

1.Hus the design PrOpeY consldred radiation eOWSW to the putb~c anp

.EXI{IBIT 3. 10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison 

PROJECT: ISOPS II Support

San Onofre 2&3

C-E JOB NUMBER: 2001216

DOCUMENT: Module 04

PARAMETER: 

PREPARED BY:

Group 04 Engineering Limit and Bases

Refueling Water Storage Tank Level 

L. A. Wild 
Cognizant Engineer int Name) 

Cognizant Engineer (Signature)
Date:
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1nd ependent Reviewer-'
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 04 
Parameter: Refueling Water Storage Tank Level 

Step Value(s): Use(s): 
> 6% To determine when charging pump suction should be transferred to another borated water source, or to determine that they should be stopped.  
> 6% To verify RWST level is available (> 6%) as a water source for the charging pumps or ECCS 

pumps.  
> 6% To determine the availability of alternate.  

borated water sources.  

Engineering Limit(s): 

Lower Limit Safety Injection Pumps > 0.26% 
Lower Limit Charging Pumps > 4.65% 

Bases for Engineering Limit(s): 
The Engineering limit is based on having sufficient water in the RWST to provide suction to the SI and/or charging pumps.  
Safety Injection PumDp 
Reference 1 (page 12 of 25) specifies that the water level in the RWST can be drawn down to the top of the grating on the ECCS suction nozzle when supplying the ESF pumps. This level is indicated as being 0.917 feet above the tank bottom. The RWST bottom level tap is shown as 0.8733 feet above the tank bottom.  The span of the level instrument is 32.25 feet (Ref. 1 and 2).  Therefore the minimum level for the safety injection pumps would be 0.26% of span ([0.917 - 0.833] + 32.25 X 100).  

Charaing Pumr 

The level of the charging suction (CVCS gravity feed) from the RWST is 2 feet 1 inch above the tank bottom (Ref. 3). The Dinin"
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is a nominal 6", therefore the top of the pipe would be 2 feet 4 inches or 2.333 feet. Unlike the safety injection pump suction, the CVCS suction line is flush with the inside tank wall (Ref. 4) The RWST bottom level tap is shown as 0.833 feet above the tank 
bottom (Ref. 1 and 5). The span of the level instrument is 32.25 feet (Ref. 1 and 2). Therefore the minimum level for the 
charging pumps would be 4.65% of span ([2.333 - 0.833J] - 32.25 X 
100).  

Assumptions: 

1. The suction to the CVCS pumps will be maintained down to the 
top of the CVCS gravity feed line.  

References: 

1. Calculation M12.iD, dated 5-23-84, "NPSH of ESF Pumps," 
SONGS File No. S023-451-A.  

2. Calculation N-0240-006 R/O, dated 11-6-89, "RWST TECH SPEC 
REQUIREMENT." 

3. Brown-Minneapolis Tank drawing 76-D108501-2, Revision 6, 
"Refueling Water Tank Orientation & Elevation", SONGS file 
#S023-407-13-54-7 SCE #0447.  

4. Brown-Minneapolis Tank drawing 76-BI08501-18, Revision 0, 
"6" CVCS Gravity Feed", SONGS file #S023-407-13-98-1 SCE 
#0447.  

5. Calculation S-PEC-393, Revision 00, 8/19/82, "SIS: RWST 
Volume Required for Safety Injection and Containment Spray 
Modes of Operation" (CDCC #39507, Category 3, not releasable 
to SCE)
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REVISION I

REVSIN

CHECKLIST NO. 9

Checift I (EhMd 3.3-1 O OAP 3.3) OW be considered whmten this Chticidl is used. and If applicable.  
ft kdgp'ndt Peviewer SW Ihckidud It in the mrwrs emm etm 

Docmnert Theftm 11000S M dIL -e?

1. Wer the k'. morecOy se•ected and norporated Ito the design? 
2. Il Oie materiel Prolee d suiflclerty deWed as to purpose, method. asumptions.  references and uMa? 
3. Are Owe nasmpft" ovnsce y o0 perform ft design aotlvy adeqmatuly described and "--"n"e? "MTere necessary. are the massuptions Identilied for subeequeft MCIer48ft -when the detailed design aWmitn are womled? 
4. Aers the arre qimity amd qiuaity assurance requremnts specilied? 
5. Are the applicable codes . stanard and regUMiovY req"~merv fincuding Issue and addenda Propsrly identilied, and re their requirernt for design nwe? 
6. ae. applicable conruon and opeMting experience been consderd? 
7. Haw the design nterface requirements been satisfied? 
S. Wasan aProp: design m"oW used? 
" Ha t a4djusrn factors. uncertaines, and emplri• correlations been comrcy 

10. Is the output (resuft a cond usios) reasonable compared to knpuu;' 
11. Are" "speci, pes, eQUpmeM and processes su.tabu e for the required ap

12. -Am the pecfied mter•ds compatlbe with escWioher and the design enwlror, n.4tml Condr:Kio to which the nuterl wE be sxpoeme? 
113- Hav adeoquate airlinatnnce features mnd requiemets been specified? 
14. Are sam*afty mid oer design provlsons adequate for perfoyrne .n meded 

Maintenance and repa"r 
11-. Has aedeqate &sc buy been proided to perform th•t b-s•evce inspection 0eded to be required during the plant lie? 
16. Has the d"gn propody considered radiation exposure to the public arnd plant 

persoief?

OK N/A

]
EXHIBIT 3.10-1

9
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison PLANT: San Onofre 2&3 

C-E JOB NUMBER: 2001216

DOCUMENT: Module 04 Group 05 Engineering Limit and Bases

PARAMETER:

PREPARED BY:

Refueling Water Storage Tank Level 

L. A. Wild 
Cognizan~t/ gineer Srint Name)

Cognizant Engineer (Signature)
Date: _______

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this document has been verified to be correct by means of Design Review using Checklists A-/' 9 of QAM-101.  

Name ?Signature Date
Independent Reviewer

APPROVED BY: C\ir 
Cogniz nt Enginee ing Manager (Print Name) 

Cogniz t ngineering Xanager (Signature)

)

CLIENT:

PROJECT: ISOPS II Support
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 05 
Parameter: Refueling Water Storage Tank Level 

Step Value(s): Use(s): 
> 19% To determine if the RWST level is adequate to supply the containment spray pumps (> 19%).  
MAINTAIN > 19% To determine if the RWST level is adequate to supply the containment spray pumps (> 19%).  
> 19% To verify sufficient RWST level to start emergency boration with ECCS pumps. rev. 01 

Engineering Limit(s): 

> 0.26% 

Bases for Engineering Limit(s): 
Reference 1 (page 12 of 25) specifies that the water level in the' RWST can be drawn down to the top of the grating on the ECCS suction nozzle. This level is indicated as being 0.917 feet above the tank bottom. The RWST bottom level tap is shown as 0.833 feet above the tank bottom. The span of the level instrument is 32.25 feet (Ref. 1 and 2). Therefore the minimum level for the safety injection pumps would be 0.26% of span ([0.917 - 0.833] - 32.25 X 100).  
The step value specified in the procedure is the nominal RAS setpoint (Ref. 3) conservatively rounded off in the EOIs (Ref.  4). When RAS occurs, the suction source is sh-ifted to the containment sump. The EOIs indicate that suction should not be shifted to the sump if sufficient level does not exist in the sump to provide a net positive suction head to the pumps.  Ensuring or maintaining the level in the RWST provides a suction to the Containment Spray pump(s) while they are taking a suction from this source until suction from another source is available.  However, as noted above the level in the RWST can be as low as 0.26% (0.917 feet) and still maintain suction to the pumps.
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Revision: 01 
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In accordance with NES&L Quality Procedure S023-XXIV-7-15, the reference noted below is considered to be Secondary Design documents. Its use as a reference document for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license. I

rev. ni 

rev. 01

Ref: 3 

2. The reference noted below is assumed to be Secondary Design documents. This assumption is justified based on the fact that it describes strategies which have been reviewed and commented on by the NRC.  

Ref: 4
I rev. 01

References:

i. Calculation M12.1D, dated 5-23-84, "NPSH of ESF Pumps," SONGS File No. S023-451-A.  
2. Calculation N-0240-006 R/O, dated 11-6-89, "RWST TECH SPEC REQUIREMENT." 

3. Table 3.3-4 of SONGS 2 Technical Specifications, through Amendment 94, June 3, 1991, and SONGS 3 Technical Specifications, through Amendment 84, June 3, 1991.  
4. Operating Instruction S023-14-9, Bases for Success Path IC-2, Step l.a and CTP-3, Step l.c.

A

Assumptions:
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It" Ild*Pernt erviw " atighduo It in the rwAewg8 sttmn 
Document TWO/Number- 

/b / /g 
w' 

1. Wa. the kP-cs 1wr1i slcted and Incorporabed into tte design? 
K ./ 2Z 5, the rnai.ew Pr~swx~ Oefifcient) do(age as to purpose. mottod assumptions.  rwfornog aid Units? 

3. Ara the assumpions noeceawy t perform tfe design 0004~Y adequetofy described And f~asonabi Vwhin fbeosssar are the assumptions idnile (fo aut.esquen r'"rwoosio' %6en the dhetale design acU~ths. are opltd 4. Are the appropd5,e qualiy and quality aastjrano requir.,a pellcf S. Are 5he a~pacablo coes. standards and reguatory reqIAwrot incldingh0 sum and 7 
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7 '. Hew the design ifW98d.0 requirement been SaIed 
&8 Was an 4pp~ropWO design' m0-odto-emd? 
'L f*Mv the ad4ustnw a~ eork w~Conakti and empinica correlaions been conrectly 
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16- #as the design Proped 0rlycts~jrsd radiation O)W.,* to the public and Plant

EXJ-fBITJ 3. 10-1
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison

PROJECT: ISOPS II Support

Group 06

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases

Refueling Water Storage Tank Level 

L. A. Wild 
CognizantEngineer (Print Name) 

Cognizant Engineer (Signature)
Date: h _

VERIFICATION STATUS.: COMPLETE 
The Safety-Related design information contained in this 
:document has been ;verified 'to6 :be correct by means .of 
Design Review using Checklistsj of QAM-10.  Desi~~..- k :.s fQM-0.

Name vi Signature Independent Reviewer ;":: "::" ..:•! Z..: : . :Date

APPROVED BY:
Cog izant Engineerin ager (Print Name) 

4Cogn aineering Mana r (Signature)

DOCUMENT: Module 04

PARAMETER:

PREPARED BY:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 06 

Parameter: Refueling Water Storage Tank Level 

Step Value (s): Use(s): 

> 6% To determine if it is necessary (at 6% level) to 
initiate makeup water to the RWST.  

Engineering Limit(s): 

> 0.26% 

Bases for Engineering Limit(s): 

Reference 1 (page 12. of 25) specifies that the water level in the 
RWST can be drawn down to the top of the grating on the ECCS 
suction nozzle. This level is indicated as being 0.917 feet 
above the tank bottom. The RWST bottom. level tap is shown as 
0.833 feet above the tank bottom. The span of the level 
instrument is 32.25 feet (Ref. 1 and 2). Therefore the minimum 
level for the safety injection pumps would be 0.26% of span 
([0.917 - 0.833] + 32.25 X 100).  

The EOI steps which use this value involve ensuring that adequate 
suction is maintained to ESF pumps. As noted above, level above 
the grating is sufficient to meet this criteria.  

Assumptions: 

None 

References: 

1. Calculation M12.1D, dated 5-23-84, "NPSH of ESF Pumps,,, 
SONGS File No. S023-451-A.  

2. Calculation N-0240-006 RIO, dated 11-6-89, "RWST TECH SPEC 
REQUIREMENT."



ABB COMBUSTION ENGINEERING NUCLEAR POWER A I QUALITY ASSURANCE PROCEDURES MANUAL AS.A mftv~ QAM-ioi
QAP 3.10 

REVISION 1 
PAGE 4 OF S

PAGE 4 OF S

CHECKLJST NO. 9 

REVIEW OF OTHER DESIGN DOCUMENTS 
ChSCdIS I (Exidit 3.3-1 of QAP 3.3) shaN be cotwsidred whenever this C(he4dist is used, and f applicable.  
the kndeponc Reviewer shali incluje It in the reviewers satement.  

ocatThe9/Numberl#eWson: -AllVdq to

1. Were the its €orrmcKy selcted arnd incorporated. Into the design? 
SIs the materil Presented WiclenJy detaled as to purpose, method. assumptions.  IVerence., and units? 

3. Are the assumptionsn necetssay to perform the design activt adequately described and reasab o e necessMry are the assumptions Identified for subsequent rerlflons when the detaled design activtes are completed? 
4. Are the approprlse quality and quality assurance requirements specid? 
5. Are the applicable codes, Mandards and reguiatory requiremn including Ihs and addenda propely Identiied, and are their resQirreoft for design met? 6 Have ap "icale construction and operating experience been considered? 
7. Have the design intseace requirements been satisfied? 
& Was an SPProate design method used? 
9. Mav the adustment factors, uncertainties. and empirical correlations been correctly 

10. Is the output (results and conciusion) reasonable compared to inputs? 
11. Are specfied parts, equipment, and processes suitable for the required application? 
12. Are the specried materi•l, cornpatibe with each other and the design envfromental 

condktkxon to which the material wN be exposed? 
13. Hav adequate maintenance features and roquements been spe d 
14. Are accessibat and ohW design ros adequte for perforniance of needed nuwenance, and repair? 
15. Has adequate accessWIty been provded to perform the in-ee spectio expected to be required during the Plant We? 
16. HIs the design property considered radiation exposure to the public and plant personner?

OK N/A

77 
7

L-, 
L/

K>

EXHIBIT 3.10-1

/
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A G E S O F S 

17. Are a*e acceptn, or*er k P ra- po r ,e 1.th design documo wssffcin to alo "McatEiCSU that design requkrnmns have been. sat'sfactorgY acompised 8.HMv adequate Pre-operationr~ and4 subsoque porlodlc test requirernents been apProrvSIaeY UpecIrd? 
19. Are aieq~ft harmV, storage. dmra*v and ShIPPIng requier~seiid 

2D. Are ad qi t ulrntrca±Jo seq~emec5 peifed 

21. Has an approprl~e t119 Page been swd? 
22- Are anl pages seqerieY umbere and rnarked with a valid number? 23- Ws te teserio0 legible and reproduobte? 

' 
24. "ave all crw < or overfutyes in the d ocm enzau,'o been Initiaed and dated by 
25. Are requiremerlt for record PrOPeratio,. reviw. approvaj* reention etc.. adequately Specifed 

Cbrnments/Rernarkcs: 
AS 

e' ,4. -?~1 S % f 

fndýperde4t Reviewer. IaeS tgn Date./~

EXHIBIT 3.10-1
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ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison 

ISOPS II Support

DOCUMENT: Module 04 Group 07

PLANT: San Onofre 2&3
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Engineering Limit and Bases

PARAMETER:

PREPARED BY:

Refueling Water Storage Tank Level 

L. A. Wild 
Cogniz ant ngineer (Print Name) g z jq-

Cognizant Engineer (Signature)
Date: ///_2__-

.VERIFICATION STATUS: :-COMPLETE 
The .Safety-Related design information contained in :this .document, has been. verified to ..,be -correct bymeans ..of Design Review using Checklists ..of QAM-l01.  

Name Signature .. 'Date 
Independent.-eviewer

APPROVED BY:

CLIENT: 

PROJECT:



File No: 009-OPS92-098 
Revision: 00 
Page: 2 of 2 

SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 04 Group: 07 

Parameter: Refueling Water Storage Tank Level 

Step Value(s): Use(s): 

> 2% To determine if RWST level is adequate when the 
ECCS pumps are aligned to take suction from the 
RWST.  

Engineering Limit(s): 

> 0.26% 

Bases for Engineering Limit(s): 

Reference 1 (page 12 of 25) specifies that the water level in the 
RWST can be drawn down to the top of the grating on the ECCS 
suction nozzle. This level is indicated as being 0.917 feet 
above the tank bottom. The RWST bottom level tap is shown as 
0.833 feet above the tank bottom. The span of the level 
instrument is 32.25 feet (Ref. 1 and 2). Therefore the minimum 
level for the safety injection pumps would be 0.26% of span 
([0.917 - 0.833] 32.25 X 100).  

The EOI steps which use this value involve ensuring that adequate 
suction is maintained to ECCS pumps. As noted above, level above 
the grating is sufficient to meet this criteria.  

Assumptions: 

None 

References: 

1. Calculation M12.1D, dated 5-23-84, "NPSH of ESF Pumps," 
SONGS File No. S023-451-A.  

2. Calculation N-0240-006 R/O, dated 11-6-89, "RWST TECH SPEC 
REQUIREMENT."



A BIM AEB COMBUSTION ENGINEERING NUCLEAR POWER IM QUAL1TY ASSURANCE PROCEDURES MANUAL 
QAM-101

QAP 3.10 
REVISION 1 

PAGE 4 OF 5

CHECKLIST NO. 9 
REVIEW OF OThER DESIGN DOCUMENTS.  

Checklist 1 (Exbl* 3.3-1 of QAP 3.3) &haW be coxsidered whenever ti Checlist is used. snd if appicable the lnd d Reviewe sa Inciude It In the reviewe's ,•eWmet 

DOC'Un Oumee/oo.g - z r-op 7  k to s te / 
0of-OPS 42--Oqb lte. 0C

1. Were the Inputs "cory seleocted and incorporated Into the design? 
2. s the naterW preseneC sufficinty detaledt as to purpose, method. assumptions.  'eerences, and unts? 
3. Are fth assumptions necessary to Perform the design &acity adequately described and reasonable? Where necessary, are the assumptjons ient for subsequent reverilications when the detaled design acatites are competed? 
4. Are the appropriate quality and quality assurance requirements specified? 
S. Are the applicable codes ,,andars and regatory requireme inciudIg issue and addenda property idertmed. and are their reqiements for design met? 
6. Have applicable constructio• and operatin pvence been considered?.  
7. Have the design interface requirements been satfiesed? 
& Was an aWpropiae design method used? 
9- Ha the adustMent factors, uncertainties and empirical correlations been correcVy applied? 

10. Is the output (results and oncliouslM) reasonable compared to Inputs? 
11. Are the sPcie parts, equipmeM and processes suitable for the required applicatlon? 
12. Ar the speci materls corPatie with eac other and the design envionmental Conditions to whic the materal wil be 09psed? 
13. Have adqu mantmence fe•ares and requirement been speci 
14. Are accesasbity and other design WrovMWo adequate for performmnce of needed nuitrtennc and repak 
IS. Has ad9qute ccessl:ty been proided to perform the kH-svie inpection expected to be required durn the plant 1We? 
16. Has the design poperty considered radiation exposure to the public and plant personnel

OK N/A

V 
V

V

EXHIBIT 3.10-1
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Cogn'nt Eng ne r (int Name) 
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III' " ,. i ii.' ..,::':::•!.!.:=:: , ....... i~i ! " : : .i . .:~ i .• . ..•i% i•... . i. • :..... : ,ii!!:,:; 

.VER FCIrN S TATS OP.  "~~~. • ........ ..~ ... .•i~~ Ther.. Saet -ReAt-0- "desg inomt 0n1otindi thi 
as.. ..... S ... Dat0 

:Iindependent Reviewer. : -•:-iil iii .. •:;: ..  .. " .... . ...................... ...  

.. .

APPROVED BY:

Date-
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C
OCUIENT NO: 009-0PS92-146 
AGE NO: 3 OF 13

,1

DATE: 04/28/93 
REVISION: 01

SONGS 2/3 ISOP Il PHASE 11 
INSTRUMENT USE AND BASES TABLE

lOT A Q.A. DOCUMENT Module 0: 05 NOT A Q.A. DOCUMENT

PARAMETER

CONTNT PRESSURE 

CONTMT PRESSURE 

CONTNT PRESSURE 

CONTNT PRESSURE 

CONTNT PRESSURE

i

.UE/ 
HIT

lIT EASES

This value was selected to verify that contmt pressure 
remains below the upper limit for normal contmt 
pressure. 1.5 PSI0 coincides with the upper limit for 
T.S. 3.6.1.4 LCO for contmt pressure, which along with 
CR alarms, defines normal contmt pressure

STEP VAt 

ENG. LIP 

I 1.5 PSI1 

1.5 PSIG 

< 1.5 PSIG 

1.5 PSIG 

4 1.5 PSIG 

1.5 PSIG 

14 PStG 

UL 14 PSIG 

4 14 PSIG 

UL 14 PSIG

USE

01 

01 

01 

02 

02

This value was selected to verify that contmt pressure 
remains below the upper limit for normal contmt 
pressure. 1.5 PSIG coincides with the upper limit for 
T.S. 3.6.1.4 LCO for contmt pressure, which along with 
CR alarms, defines normal contmt pressure 

This value was selected to verify that contmt pressure 
remains below the uper limit for normal contmt 
pressure. 1.5 PSIG coincides with the upper limit for 
T.S. 3.6.1.4 LCO for contmt pressure, which along with 
CR alarms, defines normal contmt pressure 

14 psig is based on the ESFAS trip value for the CSAS.  
The trip value was estabtlshed based on the 20 psig 
setpoint used in the safety analysis, with a 6 psi 
channel accuracy factor included.  

14 psig is based on the ESFAS trip value for the CSAS.  
The trip value was established based on the 20 psig 
setpoint used in the safety analysis, with a 6 psi 
channel accuracy factor included.

BASES

To verify expected post-trip contairvnent pressure 
conditions.  

To confirm that an event other than an LOFU Is not 
taking plece.  

To verify Containment Pressure 4 1.5 PSIG and direct 
event re-diagnoses if it is not.  

To verify CSAS actuation.  

To determine if CSAS has actuated or should have 
actuated.



C
)CUNENT NO: 009-0PS92-146 
WGE NO: 4 OF 13

SONGS 2/3 ISOP I1 PHASE i1 
INSTRUMENT USE AND BASES TABLE

DATE: 04/28/93 
REVISION: 01

SNOT A Q,A, DOCUMENT

tP PARAMETER 

-1

CONTHT PRESSURE 

CONINT PRESSURE 

CONTNT PRESSURE 

CONTNT PRESSURE 

CONTNT PRESSURE

STEP VALt 
ENG. LIN 

' 14 PSIG 

UL 14 PSIG 

< 14 PSI1 N 
UL 14 PSIG 

< 14 PSI0 

UL 14 PSIG 

STABLE ORL 
NONE 

- 14 PSIG 
UL 14 PSIG

UE/ 
IT BASES USE.

I

OT

12 

)2 

)2 

.1 

)2 

12

INC 

NMG

14 psig is based on the WSFAS trip value for the CSAS.  
The trip value was established based on the 20 psig 

setpoint used in the safety analysis, with a 6 psi 

channel accuracy factor Included.  

14 psig is based on the ESFAS trip value for the CSAS.  

The trip value was established based on the 20 psig 

setpoint used in the safety analysis, with a 6 psi 

channel accuracy factor included.  

14 psig is based on the ESFAS trip value for the CSAS.  

The trip value was established based on the 20 psig 

setpolnt used-in the safety analysis, with a 6 psi 

channel accuracy factor Included.  

There are no engineering limits for the trending or 

monitoring of parameters. Since no value is specified 

in the trend, no engineering limits apply.  

14 pslg is based on the ESFAS trip value for the CSAS.  

The trip value was established based on the 20 pSig 

setpoint used in the safety analysis, with a 6 psi 

channel accuracy factor Included.

Module t: 05

OW

To determine If CSAS has actuated or should have 
actuated.  

To verify Containment Pressure • 14 PSlG and not 

Increasing and rediagnose the event if it is not.  

To evaluate the need to initiate containment spray 

operation.  

To evaluate the need to Initiate containment spray 

operation.  

To determine if event re-diagnosis Is required.
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AGE NO: 5 OF 13
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PARAMETER

02 

03 

03 

)3 

)3 
.1 

13 

)3

m

UE/ 
IT BASES Use

- I I

LOWIRNThere are no engineering limits for the trending or 
monitoring of parameters. Since no value Is specified 
in the trend, no engineering limits apply.  

3.4 PSIG is coincident with and therefore based on the 
ESFAS trip value.  

3.4 PSI0 Is coincident with end therefore based on the 
ESFAS trip value.

CONTNT PRESSURE 

CONTHT PRESSURE 

CONTMT PRESSURE 

CONTMT PRESSURE 

CONTHT PRESSURE 

CONTMT PRESSURE 

CONTMT PRESSURE

STEP VALI 
ENG. LIMI 

CONSTNT OR I 
NONE 

S3.4 PSIG 
UL 3.4 PSIG 

I 3.4 PSIG 
UL 3.4 PSIG 

• 3.4 PSIG 
UL 3.4 PSIG 

< 3.4 PSIC 
UL 3.4 PS1 

4 3.4 PSIG 
UL 3.4 PSI1 

I 3.4 PSIC 
UL 3.4 PSI5

a1 To determIna if containment pressure Is constant or 
lowering and if it is not, to direct use of another 
success path.

To verify CIAS actuation if 
)-3.4 PSIG.  

To verify CCAS actuation if 
>3.4 PSIG.

containment pressure is 

containment pressure is

To determine If containment pressure 
verify CIAS actuation if ) setpoint.  

To determine If containment pressure c 

verify SIAS actuation if s setpolnt.

CIAS setpoInt or 

SIAS setpoint or

To verify CIAS actuation if containment pressure Is 
3 3.4 PSIG.  

To determine If containment pressure - CIAS setpoint or 
veHfy CIAS actuation if 3 setpoint.

3.4 PSI0 is coincident 
ESFAS trip value.  

3.4 PSI0 is coincident 
ESFAS trip value.

with and therefore based on the 

with and therefore based on the 

with and therefore based on the 

with and therefore based on the

3.4 PSG Is coincident 
ESFAS trip Value.  

3.4 PSl2 is coincident 
ESFAS trip value.

Module 0: 05
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P PARAMETER 

-1

'3 CONTNT PRESSURE 

13 CONTNT PRESSURE 

)3 CONTMT PRESSURE 

14 COINTT PRESSURE 

)5 CONTNT PRESSURE 

)6 CONTMT PRESSURE

UL 

UL 

UL 

UL 

IUL

STEP VALUE/ 

ENG. LIMIT gAS 

3.4 PSIG 3.4 PSlG Is coincident with 

3.4 PSIG ESFAS trip value.  

3.4 PSl0 3.4 P910 ti coincident with 

3.4 PSIG ESFAS trip value.  

3.4 PSI0 3.4 PSIG is coincident with 

3.4 PSIG ESFAS trip value.

14 PSIG I 
15 PSIG

INCREASING 
NONE 

I 1.5 PSlC 
UL 1.5 PSIG

ES

and therefore based on the

and therefore based on the 

and therefore based on the

15 PSI0 is based on the T.S. ALLOWABLE VALUE for CSAS.  

The CS system may be secured, and the CSAS reset when 

contmt pressure Is reduced to <25X (15 PSIG) of design 

contmt pressure (60 puig). The fan coolers are then 

capable of further towering pressure 

There are no engineering limits for the trending or 

monitoring of parameters. Since no value Is specified 

in the trend, no engineering-limits apply.  

This pressure coincides with the T.S limit on 

containment pressure. It defines the upper limit for 

normal containment pressure. 1.5 psig Is based on 

engineering judgement as the maximum pressure which 

will be observed with no energy release to contmt.

USE

I

To determine if containment pressure Is less than the 

CIAS setpoint and determine the appropriate success 

path to be used.  

To evaluate the need for manual containment Isolation.  

To evaluate the need for containment Isolation.  

To evaluate containment spray termination.  

To Identify the type of event and location when 

Pressurizer Pressure is rapidly decreasing, using the 

"Break Identification Chart".  

To determine If containment conditions indicate an 

event other than SGTR is in progress.
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DATE: 04/28/93 
REVISION: 01 

NOT A Q.A. DOCUMENTModule 0: 05

PARAMETER

)7 CONTMT PRESSURE 

)8 COTMNT PRESSURE 

)9 CONTNT PRESSURE 

10 CONTMT PRESSURE 

10 CON•NT PRESSURE 

10 COTMNT PRESSURE

STEP VALUE/ 
ENO. LIMIT 

< CCV PRESSURE 
NONE 

< 3.4 PSIG 
Limit Not Enter 

NOT RISING 
NONE 

I 14 PSt1 
N/A 

RISING 
N/A 

STABLE OR LOUWN 
N/A

BASES

-I,

a

USE

,d

There are no associated engineering limits for the 
comqarison of parameters. tince no value Is specified 
In the comparison, no value can be assigned to the 
engineering limit.  

Bases data not yet available.  

There are no engineering limits for the trendingeor 
monitoring of parameters. Since no value Is specified 
in the trend, no engineering limits apply.  

Use of the Mini-Purge System to vent containment In the 
event that the CS system does not operate is no longer 
applicable to the EOls. SCE has directed that ABe-CE 
need noteaddress this issue in this study.  

Use of the Mini-Purge System to vent containment in the 
event that the CS system does not operate Is no longer 
applicable to the EOIs. SCE has directed that ABB-CE 
need not address this issue in this study.  

Use of the Mini-Purge System to vent containment in the 
event that the CS system does not operate is no longer 
applicable to the E0ls. SCE has directed that ABB-CE 

need not address this issue in this study.

To compare contaimment pressure with CCW pressure prieor 
to, or after restoring CCU to the containment.  

To confirm that an event other than an LOFW is not 
taking place.  

To verify conditions inside containment to be normal.  

To evaluate the effectiveness of the present success 
path for control of containment temperature and 
pressure.  

To evaluate the effectiveness of the present success 
path for control of containment temperature and 
pressure.  

To evaluate the effectiveness of the present success 
path for control of containment temperature and 
pressure.

r'e
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PARAMETER

CONTMT PRESSURE 

CONTMT PRESSURE 

CONTHT PRESSURE 

CONTHT PRESSURE 

CONTHT PRESSURE

STEP VALU 

ENG. LIMI 

< 14 PS1 

UL 14 PSIG 

< 3.4 PSIG 

UL 3.4 PSI5 

CONSTANT OR 

N/A 

STABLE OR LC 

NONE 

CONSTNT,STBL 

NONE

IE/ 

T

LOVER 

MJERIN 

LLWRG

BASES

14 PSIG is determined to be the engineering limit 
because it coincides with the ESFAS trip value. 14 
paig is sufficiently high to prevent inadvertent 
actuation of the CS system, but tow enough to minimize 
starting delay time.  

3.4 PSI0 is coincident with and therefore based on the 
ESFAS trip value.  

Use of the Mini-Purge System to vent containment in the 
event that the CS system does not operate is no longer 
applicable to the EOIs. SCE has directed that ABs-CE 
need not address this issue In this study.  

There are no engineering limits for the trending or 

monitoring of parameters. Since no value is specified 
in the trend, no engineering limits apply.  

There are no engineering limits for the trending or 
monitoring of parameters. Since no value is specified 

in the trend, no engineering limits apply.

USE

To indicate if containment spray (and/or emergency 
fans) should be operating based on containment pressure.  

To verify expected post-trip containment pressure 
conditions.  

To determine if the containment purge success path is 
performing adequately by observing containment pressure 
constant or towering.  

To determine if containment pressure is stable or 
towering In order to allow continued use of the present 
success path, or direct the operator to a different 

success path.  

To evaluate the effectiveness of the present success 
path for control of containment temperature and 
pressure.

2

L
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*RP PARAMETER 
-l

CONTHT PRESSURE 

•ONTMT SPRAY FLOW 

CONTMT SPRAY FLOW 

CONTNT SPRAY FLOW

I STEP VALI 
ENG. LIM 

-I 

< 3.4 PSIG 
9.2 PSIG 

• . 1750 GPM 
1750 GPM4 

I 1750 GPM 

1750 GPM 

3. 1750 GPM 

1750 oPM

UE/ 

IT BASES USE

I I

The engineering limit Is based on the maximum expected 

containment pressure during a SBO with a four hour 

duration. In this case, containment pressure 

increasing to > 9.2 PSIG is an Indication that an event 

other than an S0O is occurring.  

1750 GPM Is the value of CS ftow assumed In the 

Containment Peak Pressure Analysis for the containment 

design basis accident. This value Is the minimum 

acceptable value for a single train of CS. 1750 gpm CS 

+ two containment Fan Coolers is acceptable.  

1750 GPM is the value of CS flow assumed in the 
Containment Peak Pressure Analysis for the containment 

design basis accident. This value Is the minimum 

acceptable value for a single train of CS. 1750 gpm CS 

* two containment Fen Coolers Is acceptable.  

1750 GPM Is the value of CS flow assumed in the 

Containment Peak Pressure Analysis for the containment 

design basis accident. This value Is the minimum 
acceptable value for a single train of CS. 1750 gpm CS 

+ two containment Fen Coolers is acceptable.

To determine if event re-diagnosis Is required durirng 

performance of the S6O procedure.  

To determine if containment spray flow Is adequate to 

meet SFSC criteria (> 1750 gpm per train).  

To determine if contai'mient spray flow Is adequate to 

meet the containment cooling requirements.  

To verify that 50X of the required containment heat 

removal capability Is being provided by one train of 

containment spray 0 1750 gpm).
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-I RP PARA 

01 CONTNT TEMP 

01 CONTMT TEMP 

31 CONTMT TEMP 

01 CONTMT TEMP 

02 CONTNT TEMP 

03 CONTNT TEMP

METER T
STEP VALUI 
ENG. LIMI 

< 120 deg F 
UL 120 deg F 

I 120 deg F 
UL 120 dog F 

4 120 deg F 

UL 120 deg F 

4 190 deg F 
UL 120 odeg f 

4 215 deog F 

Limit Not En 

< 215 deg F 

Limit Not En

BASES

tared, 

tered

USE

To verify expected post-trip containment temperature 
conditions.  

To determine If containment conditions Indicate an 

event other than SGTR Is In progress.  

To verify containment temperature < 120 deg F and 

direct event re-diagnoses if it is not.

120,deg F is based on engineering judgement as the max 
temp which wilt be observed without an energy release 

to the contmt. This value coincides with the contmt 

temp limit specified in T.S. 3.6.1.5 LCO, 

120 deg F Is based on engineering Judgement as the max 
temp which will be observed without an energy release 
to the contmt. This value coincides with the contmt 
temp limit specified In T.S. 3.6.1.5 LCO.  

120 deg F Is based on engineering judgement as the max 

teorp which wilt be observed without an energy release 
to the contmt. This value coincides with the contmt 
teamp limit specified in T.S. 3.6.1.5 LCO.  

120 deg F Is based on engineering Judgement as the max 

temp which wilt be observed without an energy release 

to the contmt. This value coincides with the contmt 

temp limit specified in T.S. 3.6.1.5 LCO.  

Bases data not yet available.  

Bases dats not yet available.

To confirm that an event other then an LOFW Is not 

] taking place.

To determine if event re-diagnosis Is required during 
performance of the SBO procedure.  

To determine If CSAS has actuated or should have 

actuated.
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REVISION: 01

NOT A O.A. DOCUMENT

tP PARA 

13 CONTMT TEMP 

)3 CONTMT TEMP 

)3 CONMHT TEMP 

)3 CONTMT TEMP 

)3 CONTMT TEMP 

)3 CONTMT TEMP 

)4 CONTHT TEMP

METER

Lie 

> 

LIi 

ST 
N• 

Lii 

ST 

No 

NO 
NO

STEP VALUE/ 

ENG. LIMIT 
I.  

215 deg F 

mit Not Entered 

215 deg F 
mit Not Entered 

ABLE OR LO1RNG 
•E 

215 deg F 

mit Not Entered 

ABLE OR LOWERIN 

NE 

215 deg F 

t yet available]j 

T RISING 

NE

BASES

Bases data not yet available.  

Bases data not yet available.  

There are no engineering limits for the trending or 
monitoring of parameters. Since no value Is specified 

in the trend, no engineering limits apply.  

Bases data not yet available.

There are no engineering limits for 
monitoring of parameters. Since no 

in the trend, no engineering limits

the trending or 
value Is specified 
apply.

Bases data not yet available.  

There are no engineering limits for the trending or 

monitoring of parameters. Since no value Is specified 

In thetrend, no engineering limits apply.

USE

To evaluate the need to Initiate containment spray 

operation.  

To evaluate the effectiveness of the present success 
path for control of containment temperature and 
pressure.  

To evaluate the need to Initiate containment spray 
operation.  

To verify that CCAS Is the appropriate success path 

(via containment temp < 215 F and stable) or direct the 

operator to a different success path.  

To verify that CCAS Is the appropriate success path 

(via containment temp < 215 F and stable) or direct the 

operator to a different success path.  

To determine If event re-diagnosis Is required.  

To verify conditions Inside containment to be normal.

Module #: 05
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!P PARD 

15 CONTMT TEMP 

15 CONINT TEMP 

)5 CONTHT TEMP 

'6 CONTMT TEMP 

)6 CO0NTMT TEMP 

16 CONTNT TEMP

METER

STEP VALUE/ 
ENG. LIMIT 

j 145 deg F 

Limit Not Entered 

< 145 deg F 
Not yet available 

< 145 deg F 

Limit Not Entered 

CONSTNT OR LOWRNG 
NONE 

RISING 

NONE 

STABLE OR LOIRNO 
NONE

BASES USE

I1

Bases data not yet available.  

Bases date not yet available.  

Bases data not yet available.  

There are no engineering limits for 
monitoring of parameters. Since no 

in the trend, no engineering limits 

There are no engineering limits for 
monitoring of parameters. Since no 
in the trend, no engineering limits

.1

the trending or 
value is specified 
apply.  

the trending or 
value is specified 
apply.

there are no engineering limits for the trending or 
monitoring of parameters. Since no value Is specified 

in the trend, no engineering limits apply.

To confirm that an event other than an LOFW Is not 

taking place.  

To determine If event re-diagnosis is required.  

To determine if the success path in use (contaiment 

temperature < 145 F) is acceptable, or direct the 
operator to a different success path.  

To evaluate the effectiveness of the present success 

path for control of containment temperature and 
pressure.  

To evaluate the effectiveness of the present success 
path for control of containment temperature and 

pressure.  

To evaluate the effectiveness of the present success 

path for control of containment temperature and 
pressure.
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P PARE 

6 CONTMT TEMP 

CONTHT TEMP 

I CONHTT TEMP 

8 CONTMT TEMP

I4ETER

STEP VALU 
ENG. LIMI 

STABLE OR L( 
NONE 

CONSTNT OR I 
NONE 

< 145 deg F 
Limit Not Ei 

CONSTANT OR 
N/A

iE/ 
IT BASES USE

I

DWERIN There are no engineering limits for the trending or 

monitoring of parameters. since no value is specified 

in the trend, no engineering limits apply.

OURNG There are no engineering limits for the trending or 

monitoring of parameters. Since no value Is specified 

in the trend, no engineering limits apply.  

Bases data not yet available.  

tered 

LOWER Use of the.Mini-Purge System to vent containment In th4 

event that the CS system does not operate is no longer 

applicable to the EOs. SCE has directed that ABS-CE 

need not address this Issue in this study.

To determine if containment temperature is stable or 
lowering In order to allow continued use of the present 

success path, or direct the operator to a different 

success path.  

To determine if containment pressure Is tess than the 

CIAS setpoint and determine the appropriate success 

path to be used.  

To verify expected post-trip containment temperature 

conditions.  

To determine if the containment purge success path is 

performing adequately by observing containment 
temperature constant or towering.

a

L(

n
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

< 1.5 PSIG

< 1.5 PSIG 

< 1.5 PSIG

Group: 01 

CONTAIMMENT PRESSURE 

Use (s): 

To verify expected post-trip containment 
pressure conditions.  

To confirm that an event other than a LOFW is 
not taking place.  

To verify Containment Pressure < i.5 PSIG and 
direct event re-diagnosis if it is not.

Engineering Limit(s):

Upper Limit: 1.5 PSIG

Bases for Engineering Limit(s): 

This value was selected to verify that containment pressure 
remains below the upper limit for normal containment pressure.  
In Standard Post Trip Actions, containment cooling and 
circulation are initiated if necessary, and CIAS and CCAS are 
actuated or verified actuated. In Loss of Forced 
Circulation/Loss of Offsite Power, and Loss of Feedwater, an 
energy release to containment is not expected, so a re-diagnosis 
of the plant conditions is directed, and this procedure is exited 
in favor of the proper event-based procedure, or the functional 
recovery procedure.  

1.5 PSIG coincides with the upper limit for Technical 
Specification 3.6.1.4, Limiting Condition for Operation on
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Containment Pressure (Ref 1 and 2), which, along with control room annunciation, defines normal operating containment pressure.  The basis for the LCO is that 1.5 PSIG, combined with the maximum pressure generated by a Steam Line Break in containment, 55.7 "PSIG, coincident with a loss of a train of containment cooling, will limit total pressure to 57.2 PSIG, which is less than the design pressure and consistent with the accident analyses 
(Ref 3).  

Assumptions:

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary Design documents. Their use as reference documents for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license.  

Ref: 1,2,3 

References: 

1. San Onofre Technical Specifications, Unit 2 Amendment 94, Limiting Condition For Operation 3.6.1.4 and its Bases.  

2. San Onofre Technical Specifications, Unit 3 Amendment 84, Limiting Condition For Operation 3.6.1.4 and its Bases.  
3. San Onofre 2 & 3 Undated FSAR, Section 6.2.1.1.1.1, and 

Table 6.2-2, Rev 8.

I rev. 01
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 05 Group: 02 

Parameter: Containment Pressure 

Step Value(s): Use(s): 

> 14 PSIG To verify CSAS actuation.  

< 14 PSIG To determine if CSAS has actuated or should have 
actuated.  

> 14 PSIG To determine if CSAS has actuated or should have 
actuated.  

<14 PSIG AND To verify Containment Pressure < 14 PSIG and not NOT INCREASING increasing and re-diagnose the event if it is 
not.  

< 14 PSIG To evaluate the need to initiate containment 
spray operation.  

STABLE OR To evaluate the need to initiate containment 
LOWERING spray operation.  

< 14 PSIG To determine if event re-diagnosis is required.  
CONSTANT OR To determine if containment pressure is constant LOWERING or lowering and if it is notj to direct use of 

another success path.
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Engineering Limit (s): 

Upper Limit: 14 PSIG 

Bases for Engineering Limit(s): 
14 PSIG is based on the Engineered Safety Features Actuation System (ESFAS) trip value for the Containment Spray Actuation Signal (Ref 2 & 3). FSAR Table 7.3-3. (Ref 4) shows that the trip value was established based on the 20 PSIG setpoint used in the safety analysis, with a 6 PSI channel accuracy factor.  
Proper actuation or manual intervention is required to provide the containment pressure and temperature reduction assumed available in the facility design for the protection and mitigation of accident and transient conditions (Ref 1).  
Assumptions: 

rev. 01 
I. In accordance with NES&L Quality Procedure S023-XXIV-7-15, the references noted below are considered to be Secondary Design documents. Their use as reference documents for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license.  

Ref: 1,2,3,4 

References: 

1. San Onofre 2 & 3 Updated FSAR, Section 6.2.2.1.1, Containment Spray System Design Bases, Rev 8.  
2. San Onofre Technical Specifications, Unit 2 Amendment 94, Limiting Condition For Operation 3.6.1.4 and its Bases.  
3. San Onofre Technical Specifications, Unit 3 Amendment 84, Limiting Condition For Operation 3.6.1.4 and its Bases.  
4. San Onofre 2 & 3 Updated FSAR., Table 7.3-3, Engineered Safety Features Actuation Systems Summary (Sheet 1), Rev 8.
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16. Has the design Property MnsderW radiation e MpOs to the pftk and 0"er personot

EXInerr 3.10-1
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L/ 
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BABES DOCUMENT

Module: 05

Parameter: 

Step Value (s): 

> 3.4 PSIG

> 3.4 PSIG 

< 3.4 PSIG 

< 3.4 PSIG 

< 3.4 PSIG 

> 3.4 PSIG 

< 3.4 PSIG 

> 3.4 PSIG 

< 3.4 PSIG

Group: 03

Containment Pressure 

Use(s): 

To verify CIAS actuation if containment pressure is >3.4 PSIG.  

To verify CCAS actuation if containment pressure 
is >3.4 PSIG.  

To determine if containment pressure < CIAS setpoint or verify CIAS actuation if > than setpoint.  

To determine if containment pressure < SIAS setpoint or verify SIAS. actuation if > setpoint.  
To verify CIAS actuation if containment pressure is >3.4 PSIG.  

To determine if containment pressure < CIAS setpoint or verify CIAS actuation if > setpoint.  

To determine if containment pressure is less than the CIAS setpoint and determine the appropriate success path to be used.  

To evaluate the need for manual containment 
isolation.  

To evaluate the need for containment isolation.
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Engineering Limit(s):

Upper Limit: 3.4 PSIG

Bases for Engineering Limit(s): 
Containment pressure is observed by the Operator to verify the proper actuation of Containment Isolation (CIAS) and Emergency Containment Cooling (CCAS) if above 3.4 PSIG, and that CIAS and CCAS have not actuated and are not needed if below 3.4 PSIG.  
The proper operation of this actuation or manual intervention is required to provide the containment capability assumed available in the facility design for the protection and mitigation of accident and transient conditions. The engineering limit is therefore determined to be coincident with the ESFAS trip value.  

Assumptions:

In accordance with NES&L Quality Procedure SO23-XXIV-7-15, the references noted below are considered to be Secondary Design documents. Their use as reference documents for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license.  

Ref: 1,2 

References: 

1. San Onofre Technical Specifications, Unit 2 Amendment 94, Limiting Condition For Operation 3.6.1.4 and its Bases.  
2. San Onofre Technical Specifications, Unit 3 Amendment 84, Limiting Condition For Operation 3.6.1.4 and its Bases.

I rev. 01
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 05 Group: 04 

Parameter: Containment Pressure 

Step Value(s): Use(s): 

< 14 PSIG To evaluate containment spray termination.  
rev. 01 

Engineering Limit(s)':.  

Upper Limit: 15 PSIG 

Bases for Engineering Limit(s): 

With containment spray isolated and containment pressure <25% of 
design (15 PSIG), the remaining containment heat removal systems 
(i.e., fan coolers) are capable of maintaining and further 
reducing containment pressure. Therefore, the containment spray 
system may be secured, and the Containment Spray Actuation Signal 
(CSAS) reset (Ref 1).  

The engineering limit is based on the technical specification 
ALLOWABLE VALUE for CSAS (Ref 2). However, since the technical 
specification TRIP VALUE for CSAS is 14 PSIG, the value which is 
used in the Emergency Operating Instructions will have to-allow 
for the fact that the reset of the CSAS trip signal cannot occur 
until the Engineered Safeguards Features Actuation System (ESFAS) 
"sees" containment pressure is less than the ESFAS trip setpoint.
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Assumptions: 
I rev. 01 1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 

the references noted below are considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license.  

Ref: 1,2 

References: 

1. San Onofre 2&3 FSAR, Updated, Rev. 8, Section 6 (Engineered 
Safety Features)..  

2. San Onofre Technical Specifications, Unit 2 Amendment 94, 
and Unit 3 Amendment 84, Limiting Condition For Operation 
3.6.1.4 and its Bases.

'A
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

INCREASING

Group: 05 

Containment Pressure 

Use(s): 

To identify the type of event and location when 
Pressurizer Pressure is rapidly decreasing, 
using the "Break Identification Chart".

Engineering Limit(s): 

None.  

Bases for Engineering Limit(s): 

There are no associated engineering limits for the trending of 
parameters. Since no value is specified in the trend, no value 

will be assigned to the engineering limit. Usually, when an 
operator is instructed to trend an indication, the indication is 

used in conjunction with other parameters to corroborate the 

condition of a safety function. An operator is not required to 
perform a safety related action on the trending of a single 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are 
evaluated for their engineering limits.  

Assumptions: 

None.  

References:

None.

)
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17. Are the acceptance criteds incorporated in the design documents suficient to allow vefficat•on that design requirenents have been sats•actorly accomplished? 
I& Have adequate pre-operatlonal and subsequent periodic teat requirements been ap

progxately SPeCKW? 
19. Are adeqmtie harK;, storage. cleafnk arid hpn requirernt specified? 
20. Are adequate kientlication requirements specified? 

.21. Has an appropriate tie page been usd? 
2L. Are al pages soquetby nuatbed and marked with a valid number? 
23. bs the presentation legbloI and reproucibe? .  
24. Ha all crossots or oerwtoe in the documentatlon been Initialed and dated by 

the author o the change? 
25. Are requirements fo recod preperation review, approval, retention. etc.. adequately 

Com eents/Remarks: 

Independent Reviewer. Name/Sigature/Date

EXHIBIT 3.10-1
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 05 Group: 06 

Parameter: Containment Pressure 

Step Value(s): Use(s): 

< 1.5 PSIG To determine if containment conditions indicate 
an event other than SGTR is in progress.  

Engineering Limit(s): 

Upper Limit: 1.5 PSIG 

Bases for Engineering Limit(s): 

This value was selected to verify that containment pressure 
remains below the upper limit for normal containment pressure.  
With a diagnosed Steam Generator Tube Rupture, an energy release 
to containment is not expected. If an energy release is 
indicated, a re-diagnosis of the plant conditions is directed, 
and this procedure is exited in favor of the proper event-based 
procedure, or the functional recovery procedure.  

1.5 PSIG is based on engineering judgement as the maximum 
pressure which will be observed without an energy release to the 
containment. This pressure coincides with the upper limit for 
Technical Specification 3.6.1.4, Limiting Condition for Operation 
(LCO) on Containment Pressure (Ref 1 and 2). This limit defines 
the upper limit for normal containment pressure. The basis for 
the LCO is that 1.5 PSIG, combined with the maximum pressure 
generated by a Steam Line Break in containment, 55.7 PSIG, will 
limit total pressure to 57.2 PSIG. This is less than the design 
pressure of 60 PSIG and consistent with the accident analyses 
(Ref 3).
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Assumptions: 

rev. 01 1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary Design documents. Their use as reference documents for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the 
current design basis and operating license.  

Ref: 1,2,3 

References: 

1. San Onofre Technical Specifications, Unit 2 Amendment 94 
Limiting Condition For Operation 3.6.1.4 and its Bases.  

2. San Onofre Technical Specifications, Unit 3 Amendment 84 Limiting Condition For Operation 3.6.1.4 and its Bases.  

3. San Onofre 2 & 3 Updated FSAR, Section 6.2.1.1.1.1, and Table 
6.2-2, Rev 8.
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SONGS 2&3 INSTRUMENT SUITABILITY-STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

< CCW Pressure

Group: 07 

Containment Pressure 

Use(s): 

To compare containment pressure with CCW 
pressure prior to, or after restoring CCW to the 
containment.

Engineering Limit (s): 

None.  

Bases for Engineering Limit(s):

There are no associated engineering limits for the comparison of 
parameters. Since no value is specified in the comparison, no 
value will be assigned to the engineering limit.  

After a Containment Isolation Actuation Signal (CIAS) isolates 
the non-critical loop of Component Cooling Water (CCW), the RCPs 
must be secured (Ref 1). When conditions are suitable, CCW is 
returned to service and RCPs are started, because forced 
circulation is a more effecient means of core and Reactor Coolant 
System heat removal than is natural circulation.  

One of the suitability checks is that containment pressure be 
less than CCW pressure, thus demonstrating that leakage across a 
CCW line break would be into the containment, .not into the CCW 
system. Leakage into the CCW system constitutes a potential 
radiological release path (Ref 2).
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Assumptions: 
rev. 01 1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 

the references noted below are considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license.  

Ref: 1 
rev. 01 2. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 

documents that are not Primary or Secondary Design documents 
may be used as reference documents if justification is 
provided. The references noted below are formal-engineering 
correspondence between the design principals (e.g., NSSS 
vendor architect, etc,) and SCE. Their use as reference 
material is justified when the basis for the engineering 
limit is "operational experience" or "engineering 
judgement", and no Primary or Secondary Design Document 
exists.  

Ref: 2 

References: 

1. San Onofre 2 & 3 Updated FSAR, Section 9.2.2.2.3.4, Rev S.  

2. Operatinq Instruction S023-14-5, Bases and Deviation 
Document, Rev. 3.



NoI 
Z 

0 

to

0 " V) 
WA Z 44 

00 

W, I 

J/�) 
Ij� 
fi� 

�1 I 
9.  

9

Iii

A

I 
o * 

II ii 
1! 
Hi 
'p 
311 
�

11 
I Ij! 
lit 

j#1 
dl, 
4'e a

i 

I.'iii 1:11 

*11 
jIj�

1' 
.1 

I 
I 
I 
I 
I 
r ii

c� 9
9-9- nV vi 

�9- �'

I 
I 
I 

I 
II 
Ii 
'I 
if

w

I

I 
I 
I 
I 
'I 
K 

II 

I

I 
I 
I 
I 
I 
F 
II

a 
I.;

*1 
II 
ii 
'I �1 
I IL 
it'

I 
b 

[I 
I 
I 
I 
ft 
if

I 
I 

I 
I 

I 
I 
I 
I

I 
I 
I 
I 
I

I

* N 

'I

I 
I 

Ii 
Ii 
U' 
'if 
till



AJBCOMBUSTION ENGINEERING NUCLEAR POWER QP31 ,AB UALflY ASSURANCE PROCEDURES MANUAL REV 3.10 QAM-101 
PAGE S OFS5 
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parrameter: 

Step Value(s): 

< 3.4 PSIG 

< 3.4 PSIG

Group: 08 

Containment Pressure 

Use(s): 

To confirm that an event other than an LOFW is 

not taking place.  

To determine if event re-diagnosis is required.

Engineering Limit (s): 

None 

Bases for Engineering Limit(s): 

No applicable basis/reference was found (See Ref. 1).  

Assumptions: 

None 

References: 

1. EMail Message, "Boiler Plate for References," Paul Curry 
(SCE) to Bill Watson (ABB C-E), 3/1/93,
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

NOT RISING

Group: 09 

Containment Pressure 

Use(s): 

To verify conditions inside containment are 
normal.

Engineering Limit(s): 

None.  

Bases for Engineering Limit(s): 

There are no associated engineering limits for the trending of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually, when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action on the trending of a single 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are 
evaluated for their engineering limits.  

Assumptions: 

None.  

References:

None.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

< 14 PSIG

Group: 11 

Containment Pressure 

Use(s): 

To indicate if containment spray (and/or 
emergency fans) should be operating based on 
containment pressure.

Engineering Limit(s):

Upper Limit: 14 PSIG

Bases for Engineering Limit(s): 

14 PSIG is determined to be the upper engineering limit for the 
containment pressure parameter for this use because it coincides 
with the Engineered Safety Features Actuation System (ESFAS) trip 
value (Ref 1 & 2). 14 PSIG is sufficiently high to prevent 
inadvertent actuation of the Containment Spray System (CSS), but 
low enough to minimize starting delay time. This parameter is 
used as acceptance criterion for the Containment Temperature and 
Pressure (CTP) safety function status check following an energy 
release to containment that raises containment pressure above 3.4 
PSIG. If pressure is greater than 14 PSIG, any of the following 
three equipment configurations is verified to assure-satisfaction 
of the CTP safety function (Ref 3): 

1. Two train operation of Containment Emergency Fan Coolers and 
Dome Air Circulators with containment temperature and 
pressure stable or lowering.
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2. Two train operation of Containment Spray with containment 
temperature and pressure stable or lowering.  

3. One train of Containment Spray and one train of Emergency Fan 
Coolers operating with containment temperature and pressure 
stable or lowering.  

The Containment Spray system consists of two redundant trains 
that together provide 100% of the required heat removal 
capability following the containment design basis accident. The 
Emergency Fan Coolers are also redundant trains that together 
provide 100% capability (Ref 3).  

The Containment Cooling Actuation Signal (CCAS) that starts the 
Fan Coolers and the Containment Spray pumps is generated by the 
(ESFAS) when containment pressure reaches 3.4 PSIG. Containment 
Spray valves are opened when ESFAS generates a Containment Spray 
Actuation Signal (CSAS) when containment pressure reaches 14 
PSIG. Since one train of spray may be required to satisfy the 
safety function, the engineering limit is determined to be the 

) trip value of CSAS (Ref 2).  

Assumptions: 
rev. 01 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license.  

Ref: 1,2,3 

References: 

1. San Onofre Technical Specifications, Unit 2 Amendment 94, 
Limiting Condition For Operation 3.6.1.4 and its Bases.  

2. San Onofre Technical Specifications, Unit 3 Amendment 84, 
Limiting Condition For Operation 3.6.1.4 and its Bases.  

3. San Onofre 2 & 3 Updated FSAR, Section 6.2, Containment 
Systems.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

< 3.4 PSIG

Group: 12 

Containment Pressure 

Use(s): 

To verify expected post-trip containment 
pressure conditions.

Engineering Limit (s):

Upper Limit: 3.4 PSIG

Bases for Engineering Limit (s): 

The step value is used to ensure that Safety Function Status.  
Check acceptance criteria for Containment Isolation and 
Containment Temperature and Pressure Control are met, either 
through a success path that verifies containment pressure below 
the step value, or if above, through success paths that verify 
that Engineered Safety Features (ESFAS) components have been 
automatically or manually placed in service (Ref 1).  

The proper operation of ESFAS or manual operation of ESFAS 
components is required to provide the containment capability 
assumed available in the facility design for the protection and 
mitigation of accident and transient conditions. The engineering 
limit is therefore determined to be coincident with the ESFAS 
trip value (Ref 2 & 3).
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Assumptions: 
rev. 01 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
documents that are not Primary or Secondary Design documents 
may be used as reference documents if justification is 
provided. The references noted below are formal engineering 
correspondence between the design principals (e.g., NSSS 
vendor architect, etc,) and SCE. Their use as reference 
material is justified when the basis for the engineering 
limit is "operational experience" or-"engineering 
judgement", and no Primary or Secondary Design Document 
exists.  

Ref: 1 
rev. 01 

2. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license.  

Ref: 2,3 

References: 

1. Emergency Operating Instruction SO-23-12-9, Functional 
Recovery, Bases and Deviation Documents, Rev. 3.  

2. San Onofre Technical Specifications, Unit 2 Amendment 94, 
Limiting Condition For Operation 3.6.1.4 and its Bases.  

3. San Onofre Technical Specifications, Unit 3 Amendment 84, 
Limiting Condition For Operation 3.6.1.4 and its Bases.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

STABLE OR 
LOWERING

Group: 14 

Containment Pressure 

Use(s): 

To determine if containment pressure is stable 
or lowering in order to allow continued use of 
the present success path, or direct the operator 
to a different success path.

Engineering Limit(s): 

None.  

Bases for Engineering Limit(s): 

There are no associated engineering limits for the trending of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually, when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action on the trending of a single 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are 
evaluated for their engineering limits.  

Assumptions: 

None.  

References:

None.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

CONSTANT OR 
LOWERING

Group: 15 

Containment Pressure 

Use(s): 

To evaluate the effectiveness of the present 
success path for control of containment 
temperature and pressure.

STABLE OR 
LOWERING 

Engineering Limit(s): 

None.  

Bases for Engineering Limit(s):

There are no associated engineering limits for the'trending of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually, when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action on the trending of a single 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are 
evaluated for their engineering limits.  

Assumptions: 

None.  

References:

None.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 05 Group: 16 
Parameter: Containment Pressure 

Step Value(s): Use(s): 
< 3.4 PSIG To determine if event re-diagnosis is required 

during performance of the SBO procedure.  

Engineering Limit(s).: 

Upper Limit: 9.2 PSIG 

Bases for Engineering Limit(s): 
The limit is based on the maximum expected containment pressure during a Station Blackout (SBO) event with a four hour duration (Ref 1). Pressure greater than 9.2 PSIG is an indication that an event other than an SBO is occurring, and that transition'to another event based procedure, or to the functional recovery procedure is required.  

Assumptions: 

1. 11 GPM RCS leak rate prior to the SBO event.  
2. 100 GPM leak rate during the SBO event due to failure of all Reactor Coolant Pump seals.  

References: 

1. Memo from Paul Curry to Bill Watson, October 30, 1992, regarding unissued SCE Calculation N-4080-02 5 , which determines peak containment pressure following a four hour station blackout.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

< 120°F

< 120°F

< 120°F 

< 120°F

Group: 01 

Containment Temperature 

Use(s): 

To verify expected post-trip containment 
temperature conditions.  

To determine if containment conditions 
indicate an event other than SGTR is in 
progress.  

To confirm that an event other than an LOFW 
is not taking place.  

To verify containment temperature < 120*F 
and direct event re-diagnoses if it is not.

Engineering Limit (s):

Upper Limit: 120°F

Bases for Engineering Limit(s): 

This value was selected to verify that containment temperature 
remains below the upper limit for normal containment temperature.  
In the absence of a loss of coolant accident or a steam or feed 
line break inside containment, an energy release to the 
containment is not expected (Ref 4). If an energy release is 
indicated, a re-diagnosis of the plant conditions is directed, 
and the in-use procedure is exited in favor of the proper event
based procedure, or the functional recovery procedure.  

120"F is based on engineering judgement as the maximum 
temperature which will be observed without an energy release to 
containment. This value coincides with the containment
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temperature limit specified in Technical Specification 3.6.1.5, 
Limiting Condition for Operation (LCO) on Containment Temperature 
(Ref 1 and 2). The limitation ensures that overall average 
containment air temperature does not exceed conditions assumed in 
the accident analyses, thus limiting component temperatures to 
their design temperatures or below (Ref 3).  

Assumptions: 
rev. 01 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license.  

Ref: 1,2,3 
rev. 01 

2. The references noted below are assumed to be Secondary 
Design documents. This assumption is justified based on the 
fact that they describe strategies which have been reviewed 
and commented on by the NRC.  

Ref: 4 

References: 

1. San Onofre Technical Specifications, Unit 2 Amendment 94, 
Limiting Condition For Operation 3.6.1.4 and its Bases.  

2. San Onofre Technical Specifications, Unit 3 Amendment 84, 
Limiting Condition For Operation 3.6.1.4 and its Bases.  

3. San Onofre 2 & 3 Updated FSAR, Section 6.2, Containment 
Systems, Rev 8.

4. CEN-152, Emergency Procedure Guidelines, Rev. 3.-
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DOCUMENT: Module -05 Group 02
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Engineering Limit and Bases
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Containment Temperature
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value (s): 

< 215 OF

Group: 02 

Containment Temperature 

Use(s): 

To verify containment temperature and 
pressure criteria are satisfied for CIAS 
termination.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s): 

No applicable basis/reference was found (See Ref. 1).  

Assumptions: 

None 

References: 

1. EMail Message, "Boiler Plate for References," Paul Curry 
(SCE) to Bill Watson (ABB C-E), 3/1/93.o..,
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CLIENT: 

PROJECT:

Southern California Edison 

ISOPS II Support

DOCUMENT: Module 05 Group 03

PLANT: San Onofre 2&3 

C-E JOB NUMBER: 2001216

Engineering Limit and Bases

PARAMETER: 

PREPARED BY:

Containment Temperature

Date:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

< 215 OF

< 215 °F 

STABLE OR 
LOWERING 

< 215 °F 

STABLE OR 
LOWERING

GZOU: 03 

Containment Temperature 

Use(s): 

To determine if CSAS should have actuated or 
should be actuated.  

To evaluate the need to initiate containment 
spray operation.  

To evaluate the need to initiate containment 
spray operation.  

To verify that CCAS is the appropriate success 
path (via containment temp < 215 F and stable) 
or direct the operator to a different success 
path.  

To verify that CCAS is the appropriate success 
path-(via containment temp < 215 F and stable) 
or direct the operator to a different success 
path.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s):

No applicable basis/reference was found (See Ref. 1) 

Assumptions: 

None 

References: 

1. EMail Message, "Boiler Plate for References," Paul Curry 
(SCE) to Bill Watson (ABB C-E), 3/1/93.
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ABE COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison

PROJECT: ISOPS II Support

PLANT: San Onofre 2&3 

C-E JOB NUMBER: 2001216

DOCUMENT: Module 05

PARAMETER: 

PREPARED BY:

Group 04

Containment Temperature.  

Will B. Dawes

Engineering Limit and Bases

Cognizant Engineer (Print Name) 

Cognizant Engineer (Signature)
Date: I ( -tI.

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to be correct by means of 
Design Review using Checklists of QAM-101.  

Name. Tignature VZ Date 
Independent Reviewer

Cogniant Engin ring Manag (Pr .t Na
APPROVED BY:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

.EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter:

Group: 04 

Containment Temperature

Step Value(s): Use(s):

NOT RISING To verify conditions inside containment to be 
normal.

Engineering Limit(s): 

None..  

Bases for Engineering Limit(s): 

There are no associated engineering limits for the trending of parameters. Since no value is specified in the trend, no value will be assigned to the engineering limit. Usually, when an operator is instructed to trend an indication, the indication is used in conjunction with other parameters to corroborate the condition of a safety function. An operator is not required to perform a safety related action on the trending of a single parameter by itself in the EOIs. Where the trending of a parameter is combined with specified operating limits on that parameter, the values given for the operating limits are 
evaluated for their engineering limits.  

Assumptions: 

None.  

References:

None.
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CHECKLIST NO. 9 

REVIEW OF OTHER DESIGN DOCUMENTS

checit I (E.xhf t 3- 1 AP 3.3) shel be considered whevr this Checdist Is used, and If applicable, 
he Idpen Rviewrw shallg ncde t In the r-vkewerslteemnit 

Do Nurn berft4~n I 
7 

~~~.

1. Wro the inputs c€or0Y selected and incorporated ino the design? 
2. f t matero presented wAlcInrtly detaled as to purpose, method. assumptions.  

nefrences and units? 
. Are th *aumptn* necessary to perform the design aciy ad•kqately descrkbd and reasonable? Where necessary are th assumptions wnd for subqub t Mverllcelionm when the dcaloed design aWctivis are compltd? 

4. Am the appropriate quality and Qualty assrance requirements specified? 
& Ae he appica~ble codes. Standard and regulatory requiremwens kIncludng issue and addenda properly Identified, and are their roquirements for design mot? 

6. I•av applicable cntruction and operating eperience been considered? 
7. Have the design Iterface requirements been satisfie? 
S. Was an appropriate desi method used 
9. Hete- ad justmert factors, uncertainties, and empirical correlations been correctly 

applied? 
10. Is the caput (rests and conclusbom) reasonabt compared to inputLs 
11. Are •t Specified parts, •lufpment and processes suitable for the required ap.  

pllcto~n? 
12. Are the mpecaed materials compatible with each other and the design envirownental €ondition to which the material we be VtOed? 
13. Hane adequate mairgerenc features and requirmetw been specrfied? 
14. Are access•by and oher design prMvblon adequate for pbrmance d needed 

ma11019ikteruCS and repak? 
IS- Has adequate accessibity been proided to perform the in-seri 'spection 

excted to be required during the plan le? 
16. Has the design properly considered radiation exposure to the public and plant 

person?

OI 

5
N/A 

"*ý

V 

4/ 

6� 

4-

EXHIBIT 3.10-1
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17. Are the acceptance =*ior*s Incorporated In the design douments sufifcierit to allow vericlatbio that design requirements hae" been satisfactorily accoplished? 
18. He" adequate pr~prurfand subsequent periodic test requrements been aw PrOP tey spe~iid 
19. Are adequate hwd~kXg. storage, cleaning and &ShIppl requiremets specrioid? 
2D. Are adequate bentricaton reurMenwts specified? 
21. Has an appropriae tWe page been used? 
2L Are al pages sequent~aly nwribered and maurked with a valid numbe? 
2& 111 the Presentation legible and reproucibe?P, 
24. Haen all cross.-gj or overstrires In the documentatio been kritibe and dated by tMe author d the change? 
25. Are requiwremnt for record preparation review, approval, retention etc., adequately 

ape~iid 

Cmerits/Rervurks: 

kidependmn Reviewer. Name/S gnature/Date

EXHMITr 3.10-1
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CLIENT: Southern California Edison 

PROJECT: ISOPS II Support
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DOCUMENT: Module 05 Group 05 Engineering Limit and Bases

PARAMETER:

PREPARED BY:

Containment Temperature

John M. Flaherty 
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Date:
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Cogn zant Eng. eering Manager (Print Name) 
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BABES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

< 145 OF 

< 145 OF

Group: 05 

Containment Temperature 

Use(s): 

To determine if event re-diagnosis is required.  

To determine if the success path in use 
(contaiment temperature < 145 F) is acceptable, 
or direct the operator to a different success 
path.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s): 

No applicable Basis/Reference was found (See Ref. 1).  

Assumptions: 

None 

References: 

1. EMail Message, "Boiler Plate for References," Paul Curry 
(SCE) to Bill Watson (ABB C-E), 3/1/93.
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CHECKUJST NO. 9 

REVIW OFO~f9 DESIGNE DOCUMENTlS 

Chieckfla I (Exdf 3-3-1 Of OAP a3-3 SW be oorsiderad meneww this Ciscidist is tind. and If applicabie.  
the Sndependerg Revieww "hn indil It in the rwivwerws smwn@M 

Ooaarwg TOeflaNVurntRevision: ,'e1 f)z

1- W"r the k"As 0*nrdY selectedS and InCOorporxed into th, design? 
Z. Is the MatwWid pfoserved *acWI~I~Y detWle as to purpose. mettwd. assurnptons.  eerwwwes wsf es*S? 
3. 64W th eafor neomsmy to pwforn the design sc"Vity aweQutely described 

aw~m orq Wtsnos . ar* the "asanptiorue benree for svubequent 
N" "0mdru wtme the dMAedW design Octivftl Wre conpieted? 

4. Are the appnrmmo quetty wo qmaity assuunsnC requ*mrofwt specuead? 
6. Are the alcaoble coes, stanclards and regtiuory requemewnts kKudinkg issue and addenda Properly idiniledv Od WS Varethi reqikemers for design mn? 
6.I appllilcable Contriction ad~ cpera& OPerlence been oorwerd? 
7. Kma the design Ifedtace roq~kwnerv been sat~sfed? 

6.Wa an approprie design nugao usad? 

H"Maa i ft juaq= ert facto IM eravs andemki consiazons been coravctly 

10. bs thao*p 06rAS and conduslons) ressorublo COrfVared to kvpic.  
SI. re te spinde Pafts equ*mewk Ond processes witable for fth rsojied ap

12. Are "h apecried nMerdSI cOrVWW with each athe and the design errlronIinaert 
Cm Kilorm to wtdh "h uraerW vu be eqioee? 

13. Hma adeq~e awratereno feastues and rnmquk.wte en epecre 
14. Are acommtf gnd dher design hrv~kws adeqLWte for perornmloe eee --- t rim=, ed repak?d eW 

I&. Has adequet eco~bky been prou&Id to eromthe -is1o upio 
acedd to be requi*-.t during fth poat Ieo? 

16. Has the design ProperlY considered radilation exposu, to the public and plait

EXHITr 3.10-1

OK .N/A
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17. Am. the O~accepwo at kwoq~odptic in the design docurnerts s~aficler to Malow VerUficon that design requlrrentes have been satistacorlyaoiulwd 
18. Haew adequae pr etatl Oard sutmequent periodic test reqI*emewo been op..  

Prxdy specifed? 
119. Arv adequat hwKxSkg storage. cleaning anid shippng reqiiremerts SPecIecf? 

20. Are adeq~ae ldwercmion reqt*9rmergs speclled? 

21. Has an a~propre We. paeg been used? 
~.Are of pVge eequertimy £Mobered e3d ne*od WM a valk nusnbe? 

23. is the presetaion legftl arid I roduckW.? 
24. HewV al Cr~-o or ovratr&oe in the docmwnetaton been k*WW aned a dated by the widw of M e chenge? 
25- Are req**wemets #o remoi pvparaton revvew. approal. retertbn, etc-. adequantely

QAP 3.10 
REVISION 1 

PAGE 5 OF 5

COnunerts/Reraurcs:

Wneperier R.~sev ý m/Sgu.wja

EXI-nBrr 3.1 -I
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

CONSTANT OR 
LOWERING

RISING

STABLE OR 
LOWERING 

STABLE OR 
LOWERING

Group: 06 

Containment Temperature 

Use(s): 

To evaluate the effectiveness of the present 
success path for control of containment 
temperature and pressure.  

To evaluate the effectiveness of the present 
success path for control of containment 
temperature and pressure.  

To evaluate the effectiveness of the present 
success path for control of containment 
temperature and pressure.  

To determine if containment temperature is 
stable or lowering in order to allow continued 
use of the present success path, or direct the 
operator to a different success path.

Engineering Limit(s): 

None.  

Bases for Engineering Limit(s):

There are no associated engineering limits for the trending of 
parameters. Since no value is specified in the'trend, no value 
will be assigned to the engineering limit. Usually, when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action on the trending of a single 
parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are 
evaluated for their engineering limits.
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Assumptions: 

None.  

References: 

None.
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