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File No: 009-0PSS2-079
Revision: 00
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B8ONGS8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

* ENGINEERING LIMIT BASES DOCUMENT

Group: 07

Containment Temperature

8tep Value(s): Use(s):

CONSTANT OR

To determine if containment pressure is less

LOWERING than the CIAS setpoint and determine the
appropriate success path to be used.
‘< 145 °F To verify expected post-trip containment
' temperature conditions.
"m,_-_ﬂ@"é > ° 2 .
=y 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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AEB ABB COMBUSTION ENGINEERING NUCLEAR POWER

QUALITY ASSURANCE PROCEDURES MANUAL

ASEA BROWN SOVDY  QAM-101

QAP 3.10
REVISION 1
PAGE 4 OF §

Checidist 1 (Exhiblt 3.3-1 of QAP 3.3) shall be considersd whenever this Checidiist is used,

CHECKUST NO. 9
BEVIEW OF OTHER DESIGN DOCUMENTS

the independert Reviewer shal inciude R In the rcviewec's statement.

Document Title /Numbec/Revision:
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ts the matertal preserted sufficiently detaled as (0 purpose, method, assumptions,
references, and units? :

Mﬁnmmywmhw.cﬂnydoqmwyw
end ressonebie? Where necessary, are the assumptions identified for subsequent
reverffications when the detaled design activities are completed?

Are the approprizte quailty and Quallty sssurance requirements speciiied?

Are the sppiicable codes, standards and regristory requirements including issue and
addenda propery dentified, and are thelr requirements for design met? .

Have appicable construction and operating experience been considersd?

Have the design intertace requiremonts been satisfieds?

Was an appropriste design method used?

Have the adjustment factors, uncertainties, and empirical correlations been correctly
spplied? * '

ts the output (resufts snd conclusions) reasonable compered to Inputs”

Ars the speciied parts, equipment, and processes sullable for the required ap-
plication? . :

Are the speciiied materisls compatibie with each other and the design environmental

conditions to which the material will be exposed? _
mmmmmmﬁmmw'

mmdmmmwommdm
naintecence and repair?

Has adequste accesshily been provided to pecdiorm the in-senvice Inspection
epected 1o be required during the plant We?
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personnal?
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ENGINEERING NUCLEAR POWER QAP 3.10

ABB COMBUSTIO
QU sagﬁm ROCEDURES MANUAL REVISION 1 .
ASEA SROWNGOVEN QAM-10 PAGE S OF &8
YA

Are the acceptance criterds incorporated in the design documents sufficient 10 allow , . \

17.

) verffication thet design requirements have been satistectorly accomgpiished?

318. Have adequaie pre-operationsl and subsequent periodic test requirements been ap- . .\
propriately spectied?

lc&oﬂlogl;g!dgaoigﬁ% Jrl\

the author of the chenge? ,
25. Are requirements for record praperation review, approval, retention. etc., sdequately
speciied?
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S8ONGS 2&3 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASEES DOCUMENT

Module: 05 _ Group: 01

Parameter: Containment Spray Flow

- 8tep Value(s)é _ -Use(s)°

> 1750 GPM : . To determlne if containment spray flow is

adequate to meet SFSC criteria (> 1750 gpm
per train).

To determine if contaimment spray flow is
adequate to meet the contalnment cooling
. requirements.

To verify that 50% of the required
containment heat removal capability is
being provided by one train of containment
spray (> 1750 gpm). .

Engineering Limit(s):

Lower Limit: 1750 GPM

Bases for Engineering Limit(s):

1750 GPM is the value of Containment Spray Flow assumed in the
Containment Peak Pressure Analysis for the containment design
basis accident (Ref 1, Table 6.2-11). This flowrate was used as
the minimum acceptable value from a single train of Containment
Spray (CS). The analysis shows the acceptab111ty of this
flowrate when combined with the heat removal capaclty of two
Containment Fan Coolers (CACs). Two CACs operating in the
emergency mode or another CS train at minimum flow must be
functlonlng in addition to the one CS train delivering flow at

the engineering limit in order to provide the total required heat
removal capac1ty.



Assumptions:

1.

Ref: 1
. . . | rev.
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: 2
References:
1. San Onofre 2&3 FSAR, Updated,.Rev; 8, Section 6-(Enginéered
Safety Features).
2. CEN-152, Emergency Procedure Guidelines, Rev. 3.

File No: 009-0P592-090
Revision: 01
Page: 3 of 3

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.
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QAP 3.10

ABB COMBUSTION ENGINEERING NUCLEAR POWER
QUALITY ASSURANCE PROCEDURES MANUAL REVISION 1
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Y

17.

18.

19.

BRNSR

mmmmwwmhummmwm
wverffication thet design requirements have been satistactorfy sccomplished?

mmowwwmumﬁmumw
propristely spectfied?

Are adequate handing. storage, Cleaning and shipping requirements specified?

Are adequate identification requirements specified?

Has an appropriate tite page been used?

Are all pages sequentially numbered and marked wih a valid numbec? .

fs the presentation legible and reproducibie?

Have all cross-outs or overstrikes in the documentation bean inkislad end dated by
the author of the change?

mwwmwrm. approval, retertion. etc., sdequately
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. ABBE COMBUSTION ENGINEERING
INSTRUMENT USE AND BASES TABLE COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C-E_JOB NUMBER: 2001216

MODULE: 06 HOT LEG TEMP .
HOT LEG TEMP - COLD LEG TEMP
HOT LEG TEMP - REPCET
REPCET

PREPARED BY: P. B. Kramarchvk
izant Engineer (Print Name) ..

Cogn
O D }\/A/C«-—-«G\C/le Date:‘{ ztf §

Cognizant Engineer (Signature)

The Safety-Related design information contained in this
. ‘document las. been verified to be <correct. by means of
‘Design Review using Checklists a4  of ‘QAM~-101.

“Reocan Ri@ulak . ° g,é n@,‘ FTT—>. 4,[2.3%«3
Name si ature - Date N

Independent Reviewer

APPROVED BY: J.R. Conadon
cOgnibzant Engineering Manag

(Print Name)
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Cogn (Signature)
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00 12/17/92 ALL J. Flaherty S. Ryder J.R.Congdon
01 04/21/93

ALL P.B.Kramarchyk R.Kirkpatrick J.R.Congdon
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vULUNENI NUS U,

PAGENO: 7 9

11 PHASE 11
- BASES TABLE

SONGS 2/3 -
INSTRUMENT U

/" OATEs 04/23/93
REVISION: 01

| System,

Q.A. APPROVED TABLE Module #: 06 Q.A. APPRO! AB
| | stEp vaues | |
GRP | PARAMETER | ENG. LIMIT | BASES | USE
—l | | |
| | ] |
01 | HOT LEG TEMP | NOT RISING | There are no engineering Limits for the trending or | To verify hot leg temperatures constent or decreasing
} l NONE | monitoring of parameters. Since no volue is specified | as indication that single phage natural circulation fs
] | | in the trend, no engineering limits apply. | esteblished, . ... . .. . .
| | | - |
] | | |
01 | HOT LEG TEMP | NOT RiSING | There sre no engineering Limits for the trending or | To verify that this parameter is not rising, in the
| | NONE | monitoring of parsmeters. Since no value is specified | verification of adequate natural circutation.
| | | in the trend, no engineering limits apply. }
| | | |
f | | |
- 02 | HOY LEG TEMP | < 350 deg F | When T ave s < 350 deg F the Tech Specs require only | To initiste reducing the number of availsble HPSI pumps
| | UL < 350 deg F | one ECCS subsystem to be operable. It is | to within the design capacity of the LTOP relief valve.
| | | conservatively assumed that T hot = T ave. Therefore, |
| | | the UL for disabling a HPSI pump to prevent chatlenging |
| | | the LTOP relief is < 350 deg F. |
I | | |
o | | |
03 | HOY LEG TEMP | < 385 deg F | The Engineering timit is based on not exceeding the | To monitor cootdown and depressurization of the RCS to
| } UL 400 deg F | design temperature (400 deg F) of the Shutdown Cooling | get on Shutdown Cooling (<385 deg F and <340 psia
| | | System. | specified).
| | | |
| | | I
03 | HOT LEG TEMP | <385 deg ¢ | The Engineering Limit is based on not exceeding the | To verify shutdown cooling entry conditions are met
| | UL 400 deg F | design temperature (400 deg F) of the Shutdown Cool ing | (T-hot <385 deg F, PZR pressure <340 psia).
| | | System. |
| I | I
| | | o |
03 | HOT LEG TEMP | < 385 deg F | The Engineering limit is based on not exceeding the | To evaluate sufficiency of the shutdown cooling success
| | UL 400 deg F | design temperature (400 deg F) of the Shutdown Cooling | path, the need to go to enother heat removat method.
I | | .
| | |
I | |




vuLuLILIEL UG UUY 1¢-2¢U4
- PAGE NO: ‘&

G.A. APPROVED TAByg

GRP | PARAMETER

<1 PHASE 11
JASES TABLE

SONGS 2/3
INSTRUMENY usl

Module #: 06

STEP VALUE/

ENG. LIMIT BASES

L TE: 04/23/93
IVISION: 01

Q.A. OVE 8

USE

-——...'

04 | HOT LEG TEMP

HOT LEG YEMP
04 | HOT LEG TEMP

HOT LEG TENP

HOT LEG TEMP

I |
| |
| |
| N
| < 580 deg F | The engineering Limit is based on the minimum HSSV

| <583 degF & cNTLD | setpoint plus the maximum loop delta T cofncident with
| | initiation of naturat circutation following & reactor
|

|

|

|

| trip. Tthus, the MsSvs should not cycle open and
| controt of RCs temperature {s maintained.

| <580 &STBL OR DEC | The engineering limft is based on the minimm NSSV

| <583 degF & CNTLD | setpoint plus the maximm toop delta T coincident with
| initiation of naturst circutation following & reactor
| trip. Thus, the MSSVs should not cycle open and

| control of RCS temperature is maintained.

| <580 degF & CNTLD | The engineering Limit s based on the minimum NSSV

| <583 degF & CNTLD | setpoint plus the maximum loop detta T coincident with
| | initiation of natural circulation following a reactor
| trip. Thus, the MSSVs should not cycle open and

| control of RCS temperature is maintained.

|

|

|

|

| > 325 deg F | The vechnical Specificetions require at least one
|

|

|

|

|

LL >207 degF(U-2) | overpressure protection system operable whenever cold
| leg temperature is tess than or equal to 287 deg F
| (Unit 2) or 267 deg F (unit 3).

| >325 deg F | The Technicat Specifications require at least one

| LL 5267 degF(u-3) | overpressure protection system operable swhenever cold
| leg temperature is less then or equal to 287 deg F

| (Unit 2) or 267 deg F (Unit 3).

To verify the existance of adequate RCS heat removat
via at least one $/G (T-hot < 580 deg F and controlled),

| To verify the existance of adequate RCS heat removal
| via at Least one $/G (T-hot < 580 deg F and control led).

l Yo verify the existance of adequate RCS heat removal
| via at teast one $/G (T-hot < 580 deg F and controlled).

To indicate when to evaluate placing LTOP n service.

To indicate when to evaluate placing LTOP in service.

|
I
|
I
l
l
l
I
I
|
!
l
l
l
|
I




DOCUMENT NO: 00%
PAGE NO:

} 92-204
5/

Q.A. APPROVED TABLE

GRP |

PARAMETER

STEP VALUE/
ENG. LIMIT

SONGS 2/3 i’ “1 PHASE 11
INSTRUMENT USL ASES TABLE
Module #: 06

e

TE: 04/23/93
.VISION: 01

0.A. APPROVED TABLE

USE

06 | HOT LEG TEMP

HOT LEG TEMP

HOT LEG TEMP

HOT LEG TEMP - COLD LEG TEMP

HOT LEG TEMP - COLD LEG TEMP

< 530 deg F

|
|
|
|
|
| UL 560 deg ¢
|

< 530 deg F
UL 540 deg F

>20<200 SH CURVES
NOT APPLICABLE

< 10 deg F
UL 10 deg F

< 10 deg F

I
I
I
|
I
|
I
I
|
I
|
I
!
!
I
I
I
| UL 10 deg F
I

!

!

I

|

I : C
| BASES
|
|

| Based on the possible Lift pressure of the lowest HSSV
| (1089 PSIA/SS5 deg F. Post /6 isolation, T hot in

| both toops is expected to rise about 15 deg F). T hot
| <540 deg F before isolation will ensure MsSVs witl not
| open after subsequent temp increase.

| Based on the possible Lift pressure of the lowest MSSV
| (1089 PSIA/SS5 deg F. Post §/G isolation, T hot in

| both loops is expected to rise about 15 deg F). T hot
| <540 deg F before fsolation will ensure MSSVs will not
| open after subsequent temp increase.

| ABB-CE has been directed by SCE not to supply

| engineering Limits for this curve or table.

I

I

| The engineeering Limit is based on engineering

| Judgement. The value chosen is based on the maximum
| delta T expected following an uncompl icated reactor

| trip followed by cooldown with one §/G available and
| some allowance for other unavailable equipment.

| The engineeering Limit is based on engineering

| judgement. The value chosen is based on the maximum
| delta T expected following an uncomplicated reactor
| trip foltowed by cooldown with one $/G available and
| some allowance for other unavailable equipment.

| Yo verify T Hot is < 530 deg F to minimize the

| possibitity of Lifting the Main Steam Stafty Valves
| (MSSve) after isolating the affected S/G, thus

| minimizing the chance of sn unmonitored release.

To determine when corresponding §/G pressure and RCS
heat removal requirements are low enough to allow
placing a gag on the Main Steam Safety Valve(s) (MSSvs).

To verify that RCS temperature is within P/T (imits.

I
I
!
I
|
I
I
|
|
!
!
I
I
!

| To verify o small loop delta T (< 10 deg F) that would
| be expected following a relatively uncompl icated
| reactor trip, assuming RCPs are running.

To verify adequate (forced circutation) success path
performance via Th - Tc < 10 deg F and not rising,
T-avg < 555 deg F and not rising, etc.
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PAGE NO: 6/

Q.A._APPROVED TABLe

GRP |

(A0}

PARAMETER

SONGS 2/3 i PHASE 11
INSTRUMENT ust ASES TABLE
MHodule #: 06

STEP VALUE/

|
ENG. LIMIT | BASES
|

(s 04/23/93
© nsion: 01

A 0 ABL

USE

01 | HOT LEG TEMP

02 | HOT LEG TENP
02 | HOT LEG VEMP
)1 | HOT LEG TEMP

|
I
I
!
|
I
|
|
|
I
!
I
I
l
|
|
l
|
|
I
!
l
I
!
I
!

COLD LEG TEWP

COLD LEG TEMP

COLD LEG TEMP

REPCEY

| <10degf &NOT RSNG | The engineeering Limit is based on engineering

| UL 10 deg F . | Judgement. The value chosen is based on the maximun

| detta T expected following an uncompl icated reactor
| trip followed by cooldown with one $/G available and
| some allowance for other unavailable equipment.
|
|

< 58 deg F | Based on full power delta T derived from design T hot

UL 58.2 deg F | at 100X power = 611.2 deg F and design T cold at 100%

| power = 553 deg F. Loop delta T less than full power
| detta 1 §s one indication that single phase natural
| circutation is established.

l

|

|

|

|

|

|

|

|

|

|

| <58degF ANOT RSNG | Based on full power deita T derived from design T hot
| UL 58.2 deg ¢ | at 100X power = 611.2 deg F and design T cold at 100X
| | power = 553 deg F. Loop delta T less than fult power
| | delta T is one indication that single phase naturat

| | circutation is established.

|

I

|

|

[

I

|

|

I

| The eng Limit is based on CEN-152 which states that

| there should be no sbnormal differences between T hot
| R10s and the CETs when single phase nat circ flow is
| established in at Least one loop. The hot leg RTDs

| should be approximately equal to the CETs.

16 deg F
0 deg F

To verify adequate (forced circulation) success path
performance via Th - Tc < 10 deg F and not rising,
T-avg < 555 deg F and not rising, etc.

l
|

|

|

]

|

|

|

|

|

| To verify toop delta T is less than full power delta T
| (<58 deg F) when single phase natural circulation is
| estabtished.

|

|

|

I

|

|

|

|

|

|

|

To verify edequate (natural circulatfon) success path
performance via Th - Tc < 58 deg F and not rising,
T-avg < 580 deg F and not rising, etc.

| To verify no abnormal diferences between Hot leg RIDs
| end CETs as indication that single phase natural
| circutation is established.



[ ME: 042393

<666 8STBL OR DEC

| should aluays be <666 deg F (based on PZR safety valve
| S.P.). 1If core uncovers, the upper core region becomes
| superheated and CET will Increase rapidly to > T sat

| for the existing P2R pressure.

Functional Recovery procedure, based on inadequate core
heat removal via two phase natural circulation.

UULUMENT KOS UU 92-204 SONGS 2/3 ' {1 PHASE 11
PAGE NO: 7/ h INSTRUMENT U(} JASES TABLE VISION: 01
Q.A. APPROVED YABLE Module #: 06 Q A, APPROVED TABLE
| | S1EP VALLE/ | |
GRP | PARAMETER | ENG. LIMIT | BASES | USE
— l | I
[ | I I ~
01 | HOT LEG TENP - REPCET | <16 deg F | The eng Limit fs based on CEN-152 which states that | To verify no abnormal diferences between Hot leg RTDg
] | 0depF | there should be no sbnormal differences between T hot | and CETs as indication that single phase naturat
| | | RYDs and the CETs when single phase nat circ flow fs | circulation is estattished. i
| | | established in at least one loop. The hot leg RDs |
| | | should be approximatety equat to the CETs. |
[ | ] |
I I | |
01 | HOT LEG TEMP - REPCEY | <= 16 deg F | The eng Limit §s based on CEN-152 which states that | To verify no abnormal diferences between Hot leg RTDs
] | 0 deg | there should be no sbnormal differences between T hot | and CETs as indication that single phase natural
| | | RTDs and the CETs when single phase nat circ flow is | circulation is established.
o | | established in at least one loop. The hot leg RTDs |
| | | should be approximately equal to the CETs. |
| | | o |
| | | |
01 | REPCET TEMP | < 700 deg F | Based on maximm expected CET with core covered. CET | To verify RCS inventory control Sefety Function Status
| | <666 8STBL OR DEC | should always be <666 deg F (based on PZR safety valve | Checklist (SFSC) criteria are satisfied and the core
| | S.P.). 1f core uncovers, the upper core region becomes | remains covered.
| | superheated and CET will increase rapidly to > T sat |
| | for the existing PZR pressure. |
| | |
| l |
01 | REPCET TEMP > 700 deg f | Based on maximm expected CET with core covered. CEV | To determine if the operator should go to the
I
|
|
|
I
|




-UOCUMENT NO: 009 2-204
/

PAGE NO: 8

Q.A. APPROVED TVABLE

GReP | PARAMETER

SONGS 2/3 { \ PHASE 11
INSTRUMENT USE. ASES TABLE
Modute #: 06

{ TE: 04/23/93
' 11S10N: 0%

Q (1)} A

USE

01 | REPCET TEWP

01 | REPCET TEMP
|
|
|
|
]
I
01 | REPCET TEMP
|
|
N
|
|
|
02 | REPCEY TENP
|
|
|
|
02 | REPCET TEMP
|
|
|
|

|  stEe vAwE/ |

|  ENG. LIMIT | BASES

| |

| o

| < 600 deg F | Based on maximum expected CET with core covered. CET

| <666 &STBL OR DEC | should always be <666 deg F (based on PZR safety valve
] | S.P.). If core uncovers, the upper core region becomes
| | superheated and CET will increase rapidly to > T sat

| | for the existing PZR pressure.

I |

| |

| > 650 deg F | Based on maximum expected CET with core covered. CET

| <666 &STBL OR DEC | should slways be <666 deg F (based on PZR safety valve
l | S.P.). [If core uncovers, the upper core regfon becomes
] | superheated and CET will increase rapidly to > T sat

| | for the existing PZR pressure.

| |

|

| < 700 deg F | Based on maximum expected CET with core covered. CEV

| <666 8STBL OR DEC | should always be <666 deg F (based on PZR safety valve
| S.P.). 1f core uncovers, the upper core region becomes
| superheated and CET will increase rapidly to > T sat

| for the existing PZR pressure.

STABLE OR RISING | There are no engineering limits for the trending or
NONE | monitoring of paremeters. Since no value is specified
| in the trend, no engineering limits epply.

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

OWERING

23

To determine if two phase natural circutation is
adequate baged upon REPCET temperature < 400 deg F.

To determine if the operator should go to the
Functional Recovery procedure, based on inadequate core
heat removal via two phase natural circulation.

| 7o determine if the “ECCS + $/G" success path
| performance is adequate based upon REPCET Temperature <
| 700 deg F.

To determine (by trending) if an ESDE is isolated.

Yo determine if unisolated (least affected) SG is
removing decay heat.




DOCUMENT NO: 004 92-204 SONGS 2/3( ‘1 PHASE 11 { ATE: 04723793

PAGE NO: 9 INSTRUMENT U BASES TABLE - EVISION: 01
Q.A._APPROVED JABL Module #: 06 ~ @,A, APPROVED JABLE
| STEP VALUE/ | -
GRP | PARAMETER ENG. LIMIT | BASES USE
| |
l !

To evaluate sufficiency of the shutdown cooling success

STABLE OR LOWRNG | There are no engineering limits for the trending or
path, the need to go to another heat removal method.

NONE - | monitoring of parameters. Since no value is speciﬂed

I

i

|

|

02 | REPCET TENP |
]

| in the trend, no engineering limits apply. |
: |

|

I

|

l

1.

|

STABLE OR LOWRNG | There are no engineering limits for the trending or
NONE | monitoring of parameters. Since no value is specified
| in the trend, no engineering limits epply.

To verify core heat removel.

02 | REPCET TENP

T S s ———— ov— dy— —— —




File No: 009-0P892-147
Revision: 00
Page: 1 0of 2

ABB COHBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
OJECT: ISOPS II Suppért C-E_JOB NUMBER: 2001216

DOCUMENT: Module 06 Group 01 Engineering Limit and Bases
PARAMETER: HOT LEG TEMP

PREPARED BY: John M. Flaherty
Cognizant Engifjeer (Print Name)
PR Date:zléiﬂég’
~— Cognizant Engineer iﬁgnature) : '

B ‘VERIPICATION TATUS

~The . Safety-Related des
,gdocument has -been .
.. : iew

ign : lnformatlon

APPROVED BY: - l ' ZQJGCLIJ

¥ Manager (Print Name)

il e L%x//l&
D&t

Engineering Manager (Signature) ¢




Pile No: 009-0PS92-147
Revision: 00
" : Page: 2 of 2

8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

mibmznue LIMIT BASES DOCUMENT

Module: 06 : Group: 01

Parameter: HOT?LEG TEMP

Step Value(s): , Use(s):

NOT RISING To verify hot leg temperatures constant or

decreasing as indication that single phase
natural circulation is established.

NOT RISING To verify that this parameter is not rising,
in the verification of adequate natural
circulation.

Sugineering 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:

Yone

8. __clences:

one
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BONGS8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 Group: 02

Parameter: HOT LEG TEMP

Btep Value(s): Use(s):

< 350°F To initiate reducing the number of available HPSI
pumps to within the design capacity of the LTOP

relief valve. | rev. 01

Engineering Limit(s):

Upper Limit: < 350°F

Bases for Engineering Limit(s):

When Tag 2 350°F, the Technical Specifications (Ref. 1 & 2)
require that two ECCS subsystems be operable. When Tpyg < 350°F,
the Technical Specifications define as acceptable one operable
ECCS subsystem. It is conservatively assumed that the hot leg
temperature is equal to Tavge Therefore, the upper engineering
limit for disabling a HPST pump to prevent challenging the LTOP
relief is < 350°F.

| rev. 01

Additional Information

There is no apparent basis for disabling all but one HPSI pump
when RCS temperature is less than the step value indicated above.
The plant Technical Specifications Bases specify that the valve
used to provide LTOP protection (the sShutdown Cooling System
relief valve) has adequate relieving capacity to protect the RCS
from overpressurization when the transient is limited to
inadvertent safety injection actuation with two HPSI pumps

injecting into a water-solid RCS with full charging capacity and
letdown isolated (Ref. 1 & 2).
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- Assumptions:

1. Tevy = Hot Leg Temp

2. The number of available HPSI pumps must be lowered to one to
Prevent challenging LTOP.

' | rev. 01

3. 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 docum?nts for the
engineering limit basis is assumed to be justified yased on
ensuring that the engineering limit is consistent with the
current design basis and operating license.
Ref: 1, 2

References:

1. San Onofre 2 Technical Specifications, Amendment 94,
Sections 3.5.2, 3.5.3, and 3.4.8 Bases.

2.

San Onofre 3 Technical Specifications, Amendment 84,
Sections 3.5.2, 3.5.3, and 3.4.8 Bases.
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8ONGES 2&3 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 06

Parameter: HOT LEG TEMP

Group:

03

To monitor cooldown and depressurization of

the RCS to get on Shutdown Cooling (<385°F
and <340 psia specified).

To verify shutdown cooling entry conditions

are met (T-hot <385°'F, PZR pressure <340

8tep Value(s): Use(s):
< 385°F
< 385°F
.psia).
< 385°F To evaluate

cooling success

sufficiency of the shutdown
path, the need to go to

another heat removal method.

Engineering Limit(s):

Upper Limit: 400°F

Bases for Engineering Limit(s):

The design temperature of the shutdown cooling system components

is 400°F (Ref. 1). During post
cooling system may be placed in
temperature of 400°F.

limit does not include

It should be noted
considerations for

accident conditions, the shutdown
operation at a hot leg

that this temperature
instrument error.

Additionally, if the shutdown cooling system is unable to

maintain the temperature in the

hot leg below the design limit,
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Aésumptions:

. | rev. 01
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

References:

1. San Onofre 2 & 3 Updated Final Safety Analysis Report,
Revision 8, Section 5.4.7.1., Tables 5.4-8, 5.4-9, and
6.3~-2.
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S8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
' EMERGENCY OPERATING PROCEDURES

. ENGINEERING LIMIT BASES DOCUMENT

Module: 06 s Group: 04

Parameter: HOT LEG TEMP
Step Value(s): Use(s):
| rev. 01
< 580°F and CONTROLLED To verify the existence of adequate RCS
heat removal via at least one steanm
generator (T-hot < 580 °F and
controlled).
< 580 °F and To verify the existence of adequate RCS| rev. 01
STABLE OR DECREASING heat removal via at least one steanm
. generator (T-hot < 580 °F and
controlled).
| rev. 01

< 580°F To verify the existence of adequate RCS
heat removal via at least one steam
generator (T-hot < 580 °F and
controlled).

Engineering Limit(s):

Limit: < 583°F and Controlled

Bases for Engineering Limit(s):

Ref. 1 states that RCS temperatures should be controlled by
operation of the Steam Bypass Control System (SBCS) or the
Atmospheric Dump Valves (ADVs). The SBCS is preferred because of
the unmonitored release of radioactivity to the enviromment via
the ADVs. Ref. 1 also specifies that RCS temperatures be
controlled to distinguish between an uncontrolled cooldown with a
Stuck open Main Steam Safety Valve (MSSV). Therefore, the intent

of limiting the hot leg temperature is to ensure that the MSSVs
do not open.
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The minimum MSSV setpoint is 1100 psia with a tolerance of + 1%
(Ref. 2 & 3). Therefore, the minimum possible setpoint is 1089
pPsia. The saturation temperature corresponding to this pressure
is 555°F (Ref. 4).

During natural circulation conditions, it can be assumed that the

cold leg temperature is equal to the saturation temperature in

the steam generator. Therefore, the hot leg temperature is equal

to the cold leg temperature Plus the loop AT. The testing

described in Ref. 5 shows that after a reactor trip from 80%

power, the maximum AT is 28°F. Although the AT following a trip

from 100% power with one steam generator isolated will be higher,

it is conservative to assume that the maximum AT will be 28°F.

Therefore, the hot leg temperature corresponding to the pressure

setpoint of the MSSVs is 555°F + 28°F = 583°F. | rev. 01
’ | rev. 01

It is possible that the hot leg temperature could be maintained

less than 583 °F with the MSSVs cycling opened and closed,

particularly when the RCPs are operating and the SBCS or ADVs are

not available. However, when these valves open, the pressure,

and consequently the temperature, in the steam generator will

drop quickly. When the valve closes, the temperature and

Pressure will rise. These temperature fluctuations will cause

the hot and cold leg temperature to fluctuate. Therefore, to

ensure that the MSSVs are not opening, the hot leg temperature

must be controlled (i.e., stable or decreasing) and remain less
than 583°F.

Assumptions:
1. Ts/6 = Teola Quring natural circulation.

2. The maximum AT will be 28°F | rev. 01
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: ] rev. 01
In-accordance with NES&L Quality Procedure S023-XXIV-7-15, the *
references noted below are considered to be Secondary Deglgn )
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

| rev. 01
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: 1, 5

References:

1. CEN-152, Combustion Engineering Emergency Procedure
Guidelines, Rev. 03.

2. San Onofre 2 Technical Specifications, Amendment 94, Section
3.7.1, Table 3.7-1, and Table 3.7-2.

3. San Onofre 3 Technical Specifications, Amendment 84, Section
3.7.1, Table 3.7-1, and Table 3.7-2.

4. ABB Steam Tables, 17th Printing.

S. CEN-259, An Evaluation of Natural Circulation Cooldown Test

Performed at the San Onofre Nuclear Generating Station,
January, 1984.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
- EMERGENCY OPERATING PROCEDURES

FBNGINEBRING LIMIT BASES DOCUMENT

Module: 06 Group: 05

Parameter: HOT LEG TEMP

8tep Value(s): Use(s):

> 325°F To indicate when to evaluate placing LTOP in
service.

. Engineering Limit(s):
Lower Limit: > 287°F (Unit 2)

> 267°F (Unit 3)

Bases for Engineering Limit(s):

temperature is less than or equal to 287°F (Unit 2) or 267°F
(Unit 3). In certain situations, it is possible for the hot leg
temperature to be less than the cold leg temperature. During
Some natural circulation events or when only one RCP is
operating, flow through one of the loops can be inverted which
will cause hot leg temperature to be lower than cold leg
temperature. Since it is possible for the hot leg temperature to
be less than the cold leg temperature, this limit is applicable
to hot leg temperatures. During all events, the lowest RCS
temperature should be compared to the limit to ensure the
Technical Specification requirements are not violated.
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Assumptions:

1-

| rev.

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 Technical Specifications, Amendhent 94, Section
3.4.8.3.1 and Table 3.4-3. ‘

2. San Onofre 3 Technical Specifications, Amendment 84, Section

3.4.8.3.1 and Table 3.4-3.

0l
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BONGS 2&3 INSTRUMENT SUITABILITY S8TUDY
EMERGENCY OPERATING PROCEDURES

BSGINEERING LIMIT BASES DOCUMENT

Module: 06 ; Group: 06

Parameter: HOT LEG TEMP

S8tep Value(s): . Use(s):

< S30°F To verify hot leg temperature is < 530°F to

minimize the possibility of lifting the Main
Steam Safety Valve(s) (MSSVs) after isoclating
the affected S/G, thus minimizing the chance
of an unmonitored release.

< 530°F To determine when corresponding S/G pressure
and RCS heat removal requirements are low
enough to allow placing a gag on the MSSVs.

Engineering Limit(s):

Upper Limit: < 540°F

Bases for Engineering Limit(s):

The lowest Main Steam Safety Valve (MSSV) setpoint is 1100 psia
with a tolerance of + 1% (Ref. 1 & 2). Therefore, this safety
valve may open at a steam generator pressure of 1089 psia. The
saturation temperature at 1089 psia is 555°F (Ref. 3). In order
to prevent the steam generator pressure from exceeding this MSSV
setpoint, the temperature in the steam generator must remain less
than 555°F. Assuming the hot leg temperature is equal to the

steam generator saturation temperature, the hot leg temperature
must also remain below 555°F.

Following the isolation of a steam generator, the hot leg
temperature in both loops is expected to rise due to the
increased heat removal load on the unisclated steam generator.
Best estimate analyses have shown this rise may be as much as

| rev.

01
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15°F (Ref. 4) To ensure that the MSSVs do not open following
this temperature rise, the hot leg temperature prior to isolation
must be reduced by this amount. Therefore, the hot leg
temperature prior to steam generator lsolatlon which will ensure
the MSSVs do’ not open after the subsequent increase in hot leg
temperature 1s < 540°F.

Gagging the MSSVs is permissible as long as the pressure in the
sSteam generator is expected to remain below the design pressure
of the steam generator (1100 psia, Ref. 5). As discussed above,
maintaining the hot leg temperature below 555°F will ensure the
pressure stays below 1089 psia. Therefore, the engineering limit
described above envelopes this use.

Assumptions:
l. Hot leg temperature = steam generator saturation
temperature. '
| 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: 1, 2, §
| rev. 01

3. 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
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References:

1. San Onofre 2 Technical Specifications, Amendment 94, Section
3.7.1 and Table 3.7-1.

2. San Onofre 3 Technical Specifications, Amendment 84, Section

3. ABB Steam Tables, 17th Printing.

4. SONGS 2 & 3 Emergency Procedure Technical Guidelines, Rev.
ol.

5. San Onofre Updated Final Safety Analysis Report, Rev. 8,
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8ONG8 2&3 INSTRUMENT SUITABILITY STUDY
‘BEMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 ' Group: 07

Parameter: HOT LEG TEMP

8tep Value(s): Use(s):

> 20 < 200 saturation Margin To verify that RCS temperature
Curves (Post Accident within P/T limits.

Temperature Limits)

Bngineering Limit(s):
Not Applicable

Bases for Engineering Limit(s):

ABB-CE has been directed by SCE not to supply engineering limits
for these curves. See References 1 and 2.

Assumptions:

None

Refaerences:

1. Message, RCP NPSH Curves, W. Watson to P. Curry, 10/30/92

2. Message, RCP NPSH Curves, P. Curry to W. Watson, 11/02/92
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SONGS 2&3 INSTRUMENT SUITABILITY BTUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 Group: 01
Parameter: HOT LEG TEMP - COLD LEG TEMP
8tep Value(s): Use(s):
| rev. 01
< 10°F To verify adequate (forced circulation)
success path performance via AT < 10°F and
not rising, T-avg < 555°F and not rising,
etc.
| rev. 01
< 10°F To verify a small loop AT (< 10°F) that would

be expected following a relatively
uncomplicated reactor trip, assuming RCPs are

running. :
< 10°F and To verify adequate (forced circulation)
NOT RISING success path performance via AT < 10°F and
not rising, T-avg < 555°F and not rising,
etc. '

Engineering Limit(s):

Upper Limit: 10°F

Bases for Engineering Limit(s):

The engineering limit is based on engineering judgement. Ref. 1
provides simulator and computer analyses of various events at a
*generic" Combustion Engineering plant. The AT following a
relatively uncomplicated reactor trip (i.e., turbine trip event)
is approximately 3°F following the initial stabilization of the
plant. 1In events where only one steam generator is available,
the AT would be approximately twice this value. Therefore, the
value chosen for the engineering limit is based on the maximum AT
expected during a cooldown with one steam generator available and
some allowance for other unavailable equipment. This engineering

limit will not allow an unacceptable condition to persist without
~ operator action.
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Assumptions: :
‘ : | rev. 01
1. The references noted below are assumed.to pe’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: 1

References:

1. CEN-128, Response of ¢ombustion Engineering Nuc}ear Steam
Supply Systems to Transients and Accidents, April, 1980.
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; 8ONGB 2&3 INSTRUMENT SUITABILITY STUDY
: EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 Group: 02

Parameter: HOT LEG TEMP - COLD LEG TEMP
S8tep Value(s): Use(s):
< B8°F To verify loop AT is less than full power AT

(58°F) when single phase natural circulation
is established.

58°F & . To verify adequate (natural circulation)
vt Rising success path performance via AT < 58°F and
not rising, T-avg < 580°F and not rising,
etc.

Engineering Limit(s):

Upper Limit: 58.2° F

Bases for Engineering Limit(s):

Single phase natural circulation can be verified by observing
loop AT less than the normal full power AT in conjunction with
hot and cold leg temperatures constant or decreasing and no
abnormal differences between core exit temperatures and the hot
leg temperatures. This criteria is based on analyses in Ref. 1
and the tests described in Ref. 2 and 3. In addition, Ref. 4,
which has received interim approval from the NRC, has
incorporated this criteria for verifying natural circulation.

The hot leg temperature at full power is 611.2°F and the cold leg

temperature at full power is 553°*F (Ref. 5). Therefore, full
power AT is 58.2°F.
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Assumptions:

1.

| rev.

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: 5

| rev.

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: 1, 2, 3, 4

References:

1.

"‘\.——"2 .

CE-NPSD-154, Natural Circulation Cooldown, October, 1981.

CEN~201 (S) and CEN-201 (S) Supplement, Nétural Circulation
Test Program, San Onofre Nuclear Generating Station Unit 2
Safety Evaluation, April 1982 & January 1983.

CEN-259, An Evaluation of Natural Circulation Coocldown Test
Performed at the San Onofre Nuclear Generating Station,
January, 1984.

CEN-152, Rev. 03, Combustion Engineering Emergency Procedure
Guidelines.

San Onofre Updated Final Safety Analysis Report, Revision 8,
Table 5.1-2.

o1

0l
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C~-E JOB NUMBER: 2001216

DOCUMENT: Module 06 Group 01 Engineering Limit and Bases

PARAMETER: HOT LEG TEMP -~ REPRESENTATIVE CET

PREPARED BY: _Paul B. Kramarchvk
Cognizant Engineer (Print Name)

EZ“‘QQ &(&ﬂdgé Date: ?[/éﬁa
Cognizant Engineer (Signature) )

The Safety-Related des:.gn 1nformatlon contamed-' 1n thls
document has been verified “to -be correct by: means of
'_ Desz.gn Rev:Lew u51ng Checkllsts ﬁ' of QAM-:LOl S

' Independéht Revxewe'r__ k

APPROVED BY: J}oep ll, ﬂ— //ﬂlﬁ/ﬁ‘l/

Cognizant Engineeri#g anager (Print Name)

[ Ma aqer (Signature) a
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SONGE 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

BNG;NEERING LIMIT BASES DOCUMENT

Module: 06 ; Group: 01

Parameter: HOT LEG TEMP - REPRESENTATIVE CET

Step Value(s): Use(s):

< 16°F To verify no abnormal differences between Hot

leg RTDs and CETs as indication that single
phase natural circulation is established.

< 16°F To verify no abnormal differences between Hot
’ leg RTDs and CETs as indication that single
‘phase natural circulation is established.

16°F To verify no abnormal differences between Hot
leg RTDs and CETs as indication that single
phase natural circulation is established.

Engineering Limit(s):

O°F

Bases for Engineering Limit(s):
Ref. 1 states the following:

"When single phase natural circulation flow is established in at
least one loop, the RCS should indicate....no abnormal
differences between T, RTDs and core exit thermocouples. Hot leg
RTD temperature should be consistent with the core exit
thermOC9uple. Adegquate natural circulation flow ensures that
core exit thermocouple temperature will be approximately equal to

the hot leg RTD temperature within the bounds of the instrument's
iccuracies."
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This engineering limit does not include the potential effects of
instrument inaccuracy on the measurement of the temperature
differential. In addition, other operational factors can affect
the temperature differential such as the cooldown rate, surge
line flow, hot! leg safety injection, inadequate flow mixing in
the hot leg, and natural circulation within the reactor vessel
(reactor vessel head to the core inlet). These factors should be
considered in determining an operating limit.

Assumptions:

1. Ref. 1 has received interim approval from the NRC. The
conclusions of this document are assumed to be valid. o
| 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: 1
References:
. CEN-152, Revision 3, Combustion Engineering Emergency

Procedure Guidelines.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C=-F JOB NUMBER: 2001216

DOCUMENT: Module 06 Group 01 Engineering Limit and Bases
PARAMETER: REPCET

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

. prb Q:C%g ~ Date: 422 ,;1255
. Cognizant Engineer (Signdture) :

‘VERIFICA‘I'ION STA‘I'US COMPLETE : ’ '
The Safety-Related design information contamed in this
document. has been verified to be correct by means of
‘Design Review using Checklists _~4 of Qm{-loz..

——— .

{2.5 23

’—‘Zbc. 2 omin
Independent Rev1ewer

Signature:

APPROVED BY: Jozz74 % / NG Cé//

Cognizant Englneerlng Man ger (Print Name)

at

ant ngineering Managér (Signature)

74




Module: 06 Group: 01

Parameter: REPCET

Step Value(s): Use(s):

< 700°F To verify RCS inventory control Safety
Function Status Checklist (SFSC) criteria are
satisfied and the core remains covered.

> 700°F To determine if the operator should go to the

' Functional Recovery procedure based on

.inadequate Core Heat Removal two phase
natural circulation.

< 700°F To determine if the ‘'ECCS + S/G' success path
performance is adequate based upon REPCET
temperature < 700°F.

< 600°F To determine if two phase natural circulation
is adequate based upon REPCET temperature <
600°F.

| rev.
> 650°F

File No: 009-0PS92-171
Revision: 01
Page: 2 of 4

SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

To determine if the operator should go to the
Functional Recovery procedure based on
inadequate Core Heat Removal via two phase
natural circulation.

01



Pile No: 009-0PSS2-171
Revision: 01
Page: 3 of 4

Engineering Limit({s):

Upper Limit: < 666°F and Stable or Decreasing

Bases for Bngineering Limit(s):

The core heat removal process via two phase natural circulation
is satisfactory if the representative core exit thermocouple is
indicating less than superheated conditions. A superheated
condition indicates that core uncovery has occurred and that the
core heat removal process is no longer effective (Ref. 1).

The saturation margin at the core exit is dependent on the
pressure in the RCS. The pressure in the RCS is limited by the
pressurizer safety valves which have a setpoxnt of 2500 psia (*
1%) (Ref. 2 & 3). cOnservatlvely assumlng the maximum negatlve
tolerance, the minimum openlng pressure is 2475. The saturation
temperature at this pressure is 666°F (Ref. 4). Therefore, any
temperature indication greater than 666°F is an indication of
superheated conditions and core uncovery.

Core uncovery can alsoc occur at pressures below the relief valve
setpoint pressure during events such as large break LOCAs.
During these events, the saturation temperature is lower and
consequently the core could uncover before the exit temperature
reaches 666°F. However, since the fuel claddlng tenmperature
rises rapidly following core uncovery and heat is transferred to
the steam as it passes the uncovered fuel, the temperature of the
steam exiting the core will also rise rapldly. Therefore, a
rapidly rising CET temperature indication which is not a direct
result of an operator action to increase pressure can also be
used as an indication of core uncovery.

Therefore, the engineering limit for the core exit thermocouples
which ensures adequate core heat removal and that core uncovery
has not taken place is a maximum temperature of 666°'F in
conjunction with a stable or decreasing temperature trend.

This engineering limit does not consider the effects of the lag
time between the indication of superheated conditions and the
initiation of core uncovery.
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Assumptions:.

1.

2.

Ref. lﬁhas received interim approval from the NRC. The
conclusions of this document are assumed to be valid.

It is assumed that the pressure in the RCS is limited by the
pressurizer safety valves. During certain hypothesized
Anticipated Transient Without Scranm events, the RCS pressure
can be: higher than pressurizer relief valve setpoint
pressure. However, the operator will not pass the first
step of the Standard Post Trip Actions without ensuring that
a reactor trip has occurred. Therefore, it is very unlikely
that the operator will be using this criteria to determine
the adequacy of core heat removal or core uncovery when
pressure is above 2500 psia. 1In addition, in any accident
sScenario, if the RCS.pressure is above the design pressure,
the core is not being adequately cooled.

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 docunents 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

| rev.

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: 1

References:

1.

2‘

CEN-152, Combustion Engineering Emergency Procedure
Guidelines, Rev. 03.

San Onofre 2 Technical Specifications, Amendment 94, Section
3.4.2.

San Onofre 3 Technical Specifications, Amendment 84, Section
3.402.

ABB Steam Tables, 17th Printing.

| rev.

0l

0l
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison LANT 2 San Onofre 2&3
PROJECT: ISOPS II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 06 Group 02 Engineering Limit and Bases
PARAMETER: REPCET

PREPARED BY: John M. Flaherty
Cognizant Engjineer |(Print Name)

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

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 - Group: 02

Parameter: REPCET :

S8tep Value(s): Use(s):

STABLE OR RISING To determine (by trending) if an ESDE is
isolated.

LOWERING To determine if unisolated (least affected)

SG is removing decay heat.

STABLE OR LOWERING To evaluate sufficiency of the shutdown
- cooling success path, the need to go to
another heat removal method.

STABLE OR LOWERING To verify core heat removal.

Engineering Limit(s):

None

Bases for BEngineering 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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References s
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ABB COMBUSTION ENGINEERING
INSTRUMENT USE AND BASES TABLE COVER SBHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C=-F JOB_ NUMBER: 2001216

MODULE: 07 Pressurizer level

PREPARED BY: : P. Kramarchyk
Cognizant Engineer (Print Name)

.'.&J 8. kw‘w-a\o&; LL_ Date: félﬁi

Cognlzant Engineer (Sﬁgnature)

Design Review. using Checkllsts j«

sioha M. FiJ&r}

Name : ‘Signature - 7,
AIndependent Revmewer T e

APPROVED BY: J.R. Conadon
pizant Engineering Manager (Print Name)

—-gér (Signature)
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DOCUMENT NO: ©. 92-105 SONGS 2/3 3. 41 PHASE 1t VATE: 05/03/93
PAGE NO: 3 0F 13 INSTRUMENT USE AND BASES TABLE REVISION: 01
Q.A. APPROVED TABLE ' Modute #: 07 Q. 0 8
| | STEP vawes | |
GRP | PARAMETER | ENG. LIMIT | BASES | USE
— I I
I l I
01 | PZR LEVEL | 10% 10 70X | 78X is based on engineering judgement to establish a Yo verify expected post-trip RCS inventory response
1 JUL 78X LL 2X - | timit that will avoid solid water operations and (PZR level = 10X to 70%),
| | | provide sufficient steam space to assure normal
| | | pressure control. 2X is intended to be theoretical
| | | minimum detectable level.
[ | |
I I
01 | PZR LEVEL 10X 10 70% | 78X is based on engineering judgement to establish a To verify charging and/or S1 pumps are maintaining P2R
| UL 78X LL 2% | Uimit that wilt avoid solid water operations and level between 10X and 70%.
| | provide sufficient steam space to assure normal
| | pressure control. 2% is intended to be theoretical
| | minfmum detectable level. '
I I
! I :
01 | PZR LEVEL 10X vo 70% | 78X is based on engineering Judgement to establish a To verify that PZR level fs in the sppropriate band for

the RCS Inventory Control SFSC, and direct event

UL 78% tL 2% | timit that will avold solid water operations and
re-diegnosis if 1t is not.

|

|

|

|

|

|

|

|

|

|

| | provide sufficient steam space to sssure normat
| | pressure control. 2% §s intended to be theoreticel
| | minimum detectable tevel.

|
|
|
|
I
|
|
|
|

10X 10 70% | 78X is based on engineering judgement to establish a
UL 78X LL 2% | Uimit that will avoid solid water operations and
| provide sufficient steam space to assure normal
| pressure control.. 2% is intended to be theoretical
| minimm detectable level.

To verify charging and letdown are maintaining P2R

|
|
I
|
|
|
01 | PZR LEVEL
| {evel betueen 10X and 70X.
|
|
I
|
|
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DOCUMENT NO: 00,

PAGE NO: 4 OF 13

Q.A. APPROVED TABLE

| .
GRP | PARAMETER

STEP VALUE/

ENG. LIMIT -

(

SONGS 2/3 IS. oI PHASE {1
INSTRUMENT USE AND BASES TABLE

Module #: 07

BASES

DATE: 05/03/93

REVISION: 01

Q.A, APPRO' A

USE

N l .
. 01 | PZR LEVEL

01 | PZR LEVEL
|
|
|
|
|
|
01 | P2R LEVEL
|
|
|
|
|
|
01 | PZR LEVEL
|
|
|
|
I
|

|
|
|
|
|
| uL 78X LL 2%
|
|
|
|

!
| > 10%
| uL 78% LL 2%

UL 78X LL 2X

| 78X is based on engineering judgement to establish a
| Uimit that will avoid solid water operations and

| provide sufficient steam space to assure normal

| pressure control. 2X is intended to be thearetical
| minimum detectable level.

[

I

| 78X is based on engineering judgement to establish a
| Uimit that will avoid solid water operations and

| provide sufficlent steom space to assure normal

| pressure control. 2X is intended to be theoretical
| minimum detectable level.

| 78X is based on engineering Judgement to establish a
| Uimit that witl avoid solid water operations and

| provide sufficient steam space to assure normal

| pressure control. 2X is intended to be theoretical
| minimum detectable Level.

| 78X is based on engineering judgement to establish a
| timit that will avoid solid water operations and

| provide sufficient stesm space to assure normsl

| pressure control. 2X is intended to be theoretical
| minimum detectable tevel.

[ \'mrlfy charging and/or SI pumps are maintaining PZR
evel between 10X and 70X.

- -

To verify that the charging pumps are mlntaihing PIR
tevel for RCS inventory control (>10X), to determine
whether or not to stay with the present success path.

o verify charging end/or SI purps are maintaining P2R
evel between 10X and 70X.

- -y

To verify charging and/or SI purps are maintaining P2R
level between 10X and 70X.
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Q.A, APPROVED TABLE

GRP | PARAMETER

| STEP VALUE/
| ENG. LIMY
|

;
SOHGS 2/3 . .1 PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 07

BASES

JATE: 05/03/93

REVISION: 01

‘] 0 B!

.__'

01 | PZR LEVEL

PZR LEVEL

UL 59% L 21X

| 78% is based on engineering judgement to esteblish a
| timit that will avoid solid water operations and

| provide sufficient steam space to assure normal

| pressure control. 2X is intended to be theoretical
| minimm detectable tevet,

| 59X is based on ensuring that PZR water vol < 1.s.

| 3/6.4.3 Uimit requiring that the PZR be OPERABLE with o
| uater volume of <=900 cubic ft (Modes 1, 2 end 3). 21%
| is besed on keeping the PIR heaters covered to preserve
| normal means of pressure control.

| 59% Is based on ensuring that PZR water vol < 1.,

| 3/4.4.3 Uimit requiring that the PZR be OPERABLE with a
| water volume of <900 cubic ft (Modes 1, 2 and 3). 21X
| is based on keeping the PZR heaters covered to preserve
| normal means of pressure control.

|

|

| 59% is based on ensuring that PZR water vol < I..

| 3/4.4.3 timit requiring that the P2R be OPERABLE with a
| water votume of <=900 cubic ft (Hodes 1, 2 and 3). 21X
| is based on keeping the PZR heaters covered to preserve
| normal means of pressure control.

To compensate for void cotlapse.

To vérify PZR level is being controlled in the normat

|
|
|
|
|
|
|
|
|
|
|
|
| operating band of 30X to 40X.
|

|

|

|

|

| To verify PZR tevel fs being controlled in the normal
| operating band of 30% to 60X,

|

|

|

|

| To verify PZR tevel {s being controlled in the normal
| operating band of 30% to 60X.
|
|
|
|
I
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Q,A. APPROVED JABLE

GRP

—-....!

PARAMETER

| STEP vALUE/
| ENG. LIMIT
|

{,
SONGS 2/3 I, 11 PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 07

BASES

DATE: 05/03/93
REVISION: 01

e APPRO A

USE

02 | PZR LEVEL

PZR LEVEL

3
UL 59X LL 21% -

I
| TREND 30% TO 60X
UL 59% LL 21X

TREND 30X TO 60X
UL 59% LL 21X

UL 59X LL 21%

!
!
I
!
I
I
!
I
|
|
!
I
l
I
|
[
|
|
!
|

l
|
|
I :
| 59% is based on ensuring that PZR wster vol < T.§.

| 3/6.4.3 timit requiring that the P2R be OPERABLE with o
| water volume of <=900 cubic ft (Modes 1, 2and 3). 21X

| s based on keeping the PZR heaters covered to preserve
| normal means of pressure control.

| 59% is based on ensuring that PZR water vol < 1.§.

| 3/6.4.3 Uimit requiring thet the PZR be OPERABLE with a
| water volume of <2900 cubfc ft (Modes 1, 2 and 3). 21X
] is based on keeping the PIR heaters covered to preserve
| normal means of pressure control.

!

I

| 59% is based on ensuring that PZR water vol < 1.5,

| 3/4.4.3 Limit requiring that the PZR be OPERABLE with o
| water volume of <=900 cubic ft (Modes 1, 2 and 3). 21X
| is based on keeping the PZR heaters covered to preserve
| normat means of pressure control.

| 59% is based on ensuring that PZR water vol < T.s.

| 3/6.4.3 timit requiring that the PZR be OPERABLE with o
| water volume of <=900 cubic ft (Modes 1, 2 and 3), 21X
| fs based on keeping the PZR heaters covered to preserve
| normal means of pressure control.

To monitor corrected PZR level > 30% during PZR
cooldown using the fill and drain method.

To verify PIR level is trending to the normst post-trip

|
|
|
|
|
|
I
|
|
|
|
|
| control band (30X to 60%).
|

|

|

|

|

| To verify that PZR level is in the eppropriate band for
| the RCS Inventory Control SFSC, and direct event
| re-diagnosis if it is not. '

I
|
I
|
| To verify the maintenance of normat post-trip PZR level
| control (30% to 60X).
I
|
|
|
I
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DOCUMENT NO: 92-105
PAGE NO: 70t 13

Q.A. APPROVED TABLE

GRP | PARANETER
|

SONGS 2/3 ). /I PHASE I}
INSTRUMENT USE AND BASES TABLE

Modute #: 07

STEP VALUE/ |
ENG. LIMIT | BASES
I

OATE: 05/03/93
REVISION: 01

Q. PPR ABL

USE

03 | PZR LEVEL

03 | PZR LEVEL
|
I
|
|
|
03 | PZR LEVEL
|
I
|
|
]
03 | PZR LEVEL
|
|
|
|
o
04 | PZR LEVEL
|
|
|
|
|
|

|
]
|
|
| > 30% & NOT LWRG | 21X is based on the minimum pressurizer tevel required
J L 21x .| to keep the peripheral(outside) pressurizer heaters

| | covered to prevent heater burn-out and maintain normal
) | RCS pressure control.

|

|

| >30% & CONTROLLED | 21X fs based on the minfmum pressurizer tevel required
| e o21x | to keep the peripheral(outside) pressurizer hesters

| | covered to prevent heater burn-out and maintain normal
| | RCS pressure control.

I I

l |

| >30% & STBL,RSNG | 21% is based on the minimm pressurizer level required
| w2 | to keep the peripheral(outside) pressurizer heaters

| covered to prevent heater burn-out and maintain normal
| RCS pressure control.

| >30% & CONTROLLED | 21X s based on the minimum pressurizer level required
| L 21x | to keep the peripheral(outside) pressurizer heaters
| | covered to prevent heater burn-out and maintain normal
| RCS pressure control.
|
l
30X TO 60% | 59% is besed on ensuring that PZR water vol < T.S.

|

|

|

|

| uL 59% L 21% | 374.4.3 timit requiring that the PIR be OPERABLE with a
| | water volume of <=900 cubic ft (Modes 1, 2 and 3). 21X
|
|
|
|

| is based on keeping the PZR heaters covered to preserve
| normal means of pressure control.

To.verify. adequate RCS inventory co'gt_ro(. when checking
HPSI Termination Criteria. '

To verify adequate RCS inventory control when checking
HPSI Termination Criteria.

To verify charging pump throttling criteria.

Used as criteria for HPSI throttle/stop (CET sat margin
> 20 deg ¥, RVLMS >= §2%).

| To determine if PZR level is within the appropriate
| band for starting an RCP, without Reactor Vessel
| voiding and Likely to remain there.
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Q.A. APPROVED TABLE

GrRP | PARAMETER

STEP VALUE/
ENG. LIMIT

SONGS 2/3 1SOv .. PHASE I1
INSTRUMENT USE AND BASES TABLE

Module #: 07

BASES

-~lE: 05/03/93

REVISION: 01

Q.A, APPROVED TAB!

USE

__._'

04 | PZR LEVEL

|
|
|
|
|
|
04 | PZR LEVEL
|
|
|
|
I
|
05 -| PZR LEVEL
|
|
|
|
|
|
06 | PZR LEVEL
|
|
|
|
07 | PZR LEVEL
|
i
|
|
|

> 30%
UL 59% LL 21X

> 30X & NOT LWRG
UL 59X LL 21%

L?BX

RISING
NONE

< 60X
uL 59X

| 59% is based on ensuring that PZR water vol < T1.S.

" | 3/4.4.3 Umit requiring thet the PZR be OPERABLE with a

| water volume of <=900 cubic ft (Modes 1, 2 and 3). 21X
| 18 based on keeping the PZR heaters covered to preserve
| normal means of pressure control.

I

I

| 59% is based on ensuring that PZR water vol < T.S.

| 3/4.4.3 Limit requiring that the PZR be OPERABLE with a
| water volume of <=900 cubic ft (Modes 1, 2 and 3). 21X
| 18 based on keeping the PZR heaters covered to preserve
| normat means of pressure control.

| 78X is based on engineering judgement such that solid
| water operation is evoided, sufficient steam space is
| maintained, and spray response time and other

| uncetainties are accounted for. Also, ft bounds the
| highest PZR levels observed in best est anal.

| There are no engineering Limits. for the trendinﬁ or
| monitoring of paremeters. Since no value is specified
| in the trend, no engineering limits apply.

| 59% is based on ensuring that pressurizer water volume
| is within the T.S. timit. T.S. 3/4.4.3 requires that
| the pressurizer be OPERABLE with a water volume of <=
| 900 cubic feet, when in Modes 1, 2 end 3.

| To determine if PZR level is within the eppropriate
| band for starting an RCP, without Reactor Vessel
| voiding and likely to remain there.

| To determine if PZR level is within the appropriste
| band for starting an RCP, without Reactor Vessel
| voiding and tikely to remain there.

| To remind operator that the maximum PZR level of 70X
| may be exceeded if necessary to maintaining 20 deg F
| saturation margin or to compensste for void collepse.

To verify S17s are injecting uater.

10 maintain PZR level below 60X while purging the VCT.
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DOCUMENT NO: 92-105 SONGS 2/3 . +1 PHASE 11 JATE: 05703793
PAGE NO: 9u 3 INSTRUMENT USE AND BASES TABLE REVISION: 01
Q.A. APPROVED TABLE Module #: 07 a A ED_TAB
| | STEP vALE/ | |
GRP | PARAMETER |  ENG. LIMIT | BASES | USE
| | | |
I ! | ‘ I
07 | PZR LEVEL | < 60% | 59% is based on ensuring that pressurizer water volume | To verify maximum desired Pressurizer Level during the
| | uL s9x | is within the T.5. limit, T1.5. 3/4.4.3 requires that | raising of Core Exit Saturation Margin .
| | | the pressurizer be OPERABLE with a water volume of <= |
| | | 900 cubic feet, when in Modes 1, 2 and 3. }
| I | ' |
| | | I
08 | PZR LEVEL | <33 | 59% is based on ensuring that pressurizer water volume | To evaluate the capability of the PZR to absorb the
) | v 59% | is within the 7.5. Limit. T.S. 3/4.4.3 requires that ...| possible insurge when starting the first RCP after all
| | | the pressurizer be OPERABLE with a water volume of <= | RcPs have been tripped if Tsg > Tc.
| ) | 900 cubic feet, when in Modes 1, 2 and 3. i
I I I |
I | | I
08 | PZR LEVEL | < 61% | 59% is based on ensuring that pressurizer water volume | To evaluate the capability of the PZR to sbsorb the
| | uL s9x | I8 uithin the T.S. Limit. 71.S. 3/4.4.3 requires that | possible insurge when starting the first RCP after all
| | | the pressurizer be OPERABLE with s water volume of <= | RCPs have been tripped if Tsg > Tc.
| | | 900 cubic feet, when in Modes 1, 2 and 3. |
l l l !
| I [ I
09 | P2R LEVEL | 41% | The engineering Limits for minimum PZR level are based | To verify that Pressurizer inventory is sufficient to
| | w 21% | on providing sufficient inventory to compensate for RCP | compensate for RCP restart void collapse with a void
| | | restart void collapse with & known void in the reactor | indiceted by the RVLMS.
| ] | vessel. The engineering limit is calculated to prevent |
| | | PZR heaters from uncovering. |
| I l |
| | ! l
09 | PZR LEVEL | 6% | The engineering Limits for minimm PZR level are based | To verify that Pressurizer inventory is sufficient to
| | s | on providing sufficient inventory to compensate for RCP | compensate for RCP restart void collapse with a void
| I
l l
I !
I I
| |

| restart void collapse with a known void in the reactor
| vessel. The engineering limit is catcutated to prevent
| PZR heaters from uncovering.

| indicated by the RVLNS.
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DOCUMENT NO: L.

PAGE NO: 10 of 13

Q.A. APPROVED TABLE

GRP | PARAMETER

STEP VALUE/
ENG. LIMIT

(

SONGS 2/3 . 11 PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 07

BASES

DATE: 05/03/93
REVISION: OF

Q.A. APPROVED YASLE

USE

|
|
09 | PZR LEVEL
|
|
|
I
|
|
09 | P2R LEVEL
|
|
|
|
|
|
09 | PZR LEVEL
|
|
I
|
I
|
10 | P2R LEVEL
|
|
I
|
11 | PZR LEVEL
|
|
I
|

WNG/RSNG - CHARG

|
I
I
l
| The engineering limits for minimm PZR level are based

| on providing sufficient inventory to compensate for RCP
| restart void collapse with & known void in the reactor

| vessel. The engineering limit is calculated to prevent

| PZR heaters from uncovering.

| The engineering Limits for minimm PZR level are based
| on providing sufficient inventory to compensate for RCP
| restart void collapse with & known void in the reactor
| vessel. The engineering limit is calcutated to prevent
| PZR heaters from uncovering.

| The engineering timits for minimum PZR tevel are based
| on providing sufficient fnventory to compensate for RCP
| restart void collapse with a known void in the reactor
| vessel. The engineering Limit is calculated to prevent
| PZR heaters from uncovering.

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

| There sre no engineering Limits for the trending or
| monitoring of parameters. Since no value is specified
| in the trend, no engineering Limits apply.

| Yo verify that Pressurizer inventory is sufficient to
| compensate for RCP restart void collapse with a void
| indicated by the RVLMS.

| To verify that Pressurfzer inventory is sufficient to
| compensate for RCP restart void collapse with a void
| indicated by the RVLMS,

| To verify that pressurizer tnventory is sufficient to
| compensate for RCP restert void collapse with a void
| indicated by the RVLMS.

observing PZR level behavior white using aux spray or

|
I
|
|
| To determine if & vold exists in the reactor vessel by
|
| charging to the loop.

|

I

| To determine §f a void exists in the reactor vessel by
| observing PZR level behavior while using aux spray or
| charging to the toop.

!

l
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DOCUMENT NO: 00.  92-105
PAGE NO: 11 of 13

Q.A, APPROVED TABLE

GRP | PARAMETER

| STEP vALUE/
| ENG. LiMIT

.

{

SONGS 2/3 I5.. (1 PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 07

OATE: 05/03/93
REVISION: 01

Q.A, APPROVED TABLE

USE

12 | P2R LEVEL

|
13 | PZR LEVEL
|
|
|
]
|
13 | PZR LEVEL
|
|
|
|
|
13 | PZR LEVEL
|
|
|
|
|
13 | PZR LEVEL
|
|
|
|
|

L 21x

I
| BASES
|
]

| There are no engineering Limits for the trending or
| monitoring of parsmeters. Since no vatue is speciﬂed
| in the trend, no engineering timits apply.

> 30X & NOT LWRG | 21X is based on the minimm pressurizer level required

| to keep the peripheral(outside) pressurizer heaters
| covered to prevent heater burn-out and maintain normel
| RCS pressure controt.

| 21% s based on the minimum pressurizer tevel required
| to keep the peripheral(outside) pressurizer heaters

| covered to prevent heater burn-out and maintain normal
| RCS pressure controt.

| 21% is based on the minimm pressurizer level required
| to keep the peripheral(outside) pressurizer heaters

| covered to prevent heater burn-out and maintain normal
| RCS pressure control.

| 21X is based on the minimm pressurizer level required
| to keep the peripheral(outside) pressurizer heaters

| covered to prevent heater burn-out and maintain normat
| RCS pressure control.

To verify that: this.parameter is adjusted correctly to
control Core Exit Seturation Margin,

|
|

|

|

|

|

|

|

|

| To verify PZR level is above the heater low level
| cutoft (procedure specified value = 30%) and controlled.
|

|

I

|

|

|

|

]

|

|

To verify maximm desired Pressurizer Level during the
raising of Core Exit Saturation Margin .

| To verify desired Pressurizer Level during the raising
} of Core Exit Saturation Margin using PZR heaters.

To verify that corrected PIR level is being maintained
above the low level heater cutoff (30X specified).




DOCUMENT NO: G 92-105
PAGE NO: 12 .. 13

SONGS 2/3(- i1 PHASE 11
INSTRUMENT USE WD BASES TABLE

JATE: 05/03/93
REVISION: 01

13 | PZR LEVEL

>30X &STBL,RISING | 21X is based on the minimum pressurizer level required

To verify PZR level is above the heater low level

Q,A. APPROVED TABLE Module #: 07 R AB
| STEP VALUE/ | |
GRP | PARAMETER ENG. LINIT | BASES | USE
- | |
| |
|
|

|
|
|
[
13 | PZR LEVEL
I
|
|
|
|
13 | PZR LEVEL
|
|
|
|
|
14 | PZR LEVEL
|
|
|
|
15 | PZR LEVEL
|
|
!
|
]
|

L 21x - | to keep the peripheral(outside) pressurizer heaters
| covered to prevent heater burn-out end maintain normal
| RCS pressure control.

> 30% | 21% is based on the minimum pressurizer Level required
L 21% | to keep the peripheral(outside) pressurizer heaters
| covered to prevent heater burn-out end maintain normal
| RCS pressure control.

> 30% | 21% is based on the minimm pressurizer tevel required
LL 21x | to keep the peripheral(outside) pressurizer heaters

| covered to prevent heater burn-out and maintain normal
| RCS pressure control .

STABLE OR RISING | There are no engineering Limits for the trending or
NONE | monitoring of parameters. Since no value s specified
| in the trend no engineerlng IImIts apply.

|

|

65% T0 70% | 78X ts based on englneering judgement such that sol id
uL 78% | wster operation is avolded, sufficient stesm space is
| maintained, and spray response time and other

| uncetainties are accounted for. Also, it bounds the

| highest PZR tevels observed in best est anal.

cutoff (procedure specified value = 30X) and control led.

Verify PIR level is sbove the heater low level cutoff.

To ver"y that corrected PZR level is being maintained
sbove the low tevel heater cutoff (30X specified).

To confirm LOFW diagnosis in conjunction with EFAS
actuation and feedwater less than the minimum required
flow

To maintain corrected PZR tevel within the eppropriate
renge (85X - 70X) during PZR cooldown using the fitl
and drain method.

I
I
|
!
{
|
I
|
I
I
|
I
|
|
I
I
|
!
|
I
!
|
I
I
I
|
|
|
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Q.A. APPROVED TABLE

|  STEP VALUE/
| ENG. LIMIT
|

SONGS 2/3 Is. 1l PHASE Il
INSTRUMENT USE AND BASES TASLE

Module #: 07

BASES

OATE: 05/03/93
REVISION: 01

Q, ROVED TABLE

USE

GRP | PARAMETER
|
i
16 | PZR LEVEL
|
|
|
|
|
|
17 | PZR LEVEL
|
|
|
|
|
18 | PZR LEVEL
|
|
|
I
|
|
19 | PZR LEVEL
|
|
|
|
|
|
20 | P2R LEVEL
!
|
|
|

|

| <

| w 78x
|

30x
LL 21X

< 100X
ut. 100%

< 70X
uL 78x

> 30%

I
|
l
l
l
[
|
I
|
I
|
|
I
I
l
I
I
| <
I
I
I
I
|
l
!
| uL 42x
|

|

I

I
I
|
|
| 78% {s besed on engineering judgement such that solid
| water operation s avoided, sufficient steam space is
| maintained, and spray response time snd other

| uncetainties are accounted for. Atso, it bounds the
| highest PZR levels observed in best est anal.

| 21X is based on the minimum pressurizer level required

| to keep the peripheral(outside) pressurizer heaters
| covered to prevent heater burn-out and maintain normal
| RCS pressure control.

| 100X is based on engineering judgement. 100X indicated
| tevel is the maximm level that can be used to

| determine if solid plant operations should be used for
| pressure control. If PZR tevel is <100X then means

| other than solid plant ops may be used.

| 78% s based on engineering judgement such that solid
| water operation is avoided, sufficient stesm space is
| maintained, and spray response time end other

| uncetainties are accounted for. Also, it bounds the
| highest PZR levels observed in best est anal.

| 42X is based on preventing the shutdown cooling relief
| valve PSV-9349 from Lifting when placing the SDC system
| in service.

To determine if the plant should be in "solid" pressure
control operations, or whether the present success path
can be utilized.

To allow PIR lévef to lower to assist in PZR pressure
reduction during cooldown without further compromising
pressure control capability.

| To determine if the plant should be in "solid" pressure
| controt operations, or whether the present success path
| can be utilized.

To determine {f sprays can be used to control PZR
pressure.

To to ensure Shutdown Cooling System operatlonal limit
is met.
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Revision: 01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C=E JOB NUMBER: 2001216

DOCUMENT: Module 07 Group 01 Engineering Limit and Bases
PARAMETER: PZR LEVEL

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

QQ—-Q & M}_ Da?e: 30‘ %3

Cognizant Engineer [Signature)

VERIFICATION STATUS: COMPLETE

The Safety-Related design information contained in th;s
document has been verified to be _correct by means' . -of
Des:.gn Review using Check 'lsts huiix ) of QAH-lOl. LU

Nanme : it . .
Independent Rev:.ewer

APPROVED BY: j/ /3/(/4 OZ,Z/

Cognjizant Engineg¢ring Manager (Print Name)

te



Module: 07

Parameter:

File No: 009-0PS92-107
Revision: 01
Page: 2 of 5§

- BONG8 2&3 INSTRUMENT SUITABILITY 8TUDY

EMERGENCY OPERATING PROCEDURES
ENGINEERING LIMIT BASES DOCUMENT

Group: 01
PZR LEVEL

8tep Value(s): Use(s):

10% TO 70%

< 70%

> 10%

<= 70%

> 10%

> 70%

To verify expected post-trip RCS inventory
response (PZR Level = 10% to 70%).

To verify Ccharging and/or SI pumps are maintaining
PZR level (between 10% and 70%) .

To verify that PZR level is in the appropriate
band for the RCS Inventory Controi SFSC, and
direct event re-diagnosis if it is not.

To verify charging and letdown are maintaining PZR
level between 10% and 70%. '

To verify charging and/or SI pumps are maintaining
PZR level between 10% and 70%.

To verify that the charging pumps are maintaining
PZR level for RCS inventory control (>10%), to
determine whether or not to stay with the present
success path.

To verify charging and/or SI pumps are maintaining
PZR level between 10% and 70%.

To verify charging and/or SI pumps are maintaining
PZR level between 10% and 70%. '

To compensate for void collapse.

| rev. 01



Pile No: 009-0PS92-107
Revision: 01

Page: 3 0f 5
Engineering Limit(s):
Upper Engineering Limit = 78% | rev.
‘Lower Engineering Limit = 2% | rev.

Bases for Bngineering Limit(s):

78% is based on engineering judgement. The Justification and
bases given in references 1 and 2 support the following rational.
78% is based on establishing a limit that will:

- avoid solid water operations

- provide sufficient steam space to assure normal
pressure control :

- bound the highest PZR levels observed in best estimate
analysis

| rev.

NOTE: Per SCE Technical Specifications, 900 cubic feet_
(approx. 59% ref. 5) is the upper limit for PZR level in
MODE 1, 2, and 3. The ACTION statement provides 6 hours to

correct the problem, else enter MODE 4 within the following
6 hours. (ref. 3 & 4, LCO 3.4.3) B

2% is a theoretical minimum detectable level at which it is
possible to observe a change in pressurizer level, either rising
or lowering. Two percent does not account for instrument
inaccuracies or the practical problem of discerning a change on
any particular readout device. These factors should be
considered when establishing an operational threshold for
detecting a change in PZR level at very low levels. This
engineering limit is based on engineering judgement and the
justification and bases provided in references 1 and 2.

| rev.

0l
01

01

ol



Pile No: 009-0PS92-107
Revision: 01
Page: 4 of 5

© Assumptions:

: : | rev. 01
" Engineering Limit(s) are given as indicated level in accordance

with the assumptions made in reference 5. '

The engineering bases assumes the plant is in OPERATIONAL MODE 3,
4, or 5 as defined in the Technical Specifications.

' . | rev. 01
In accordance with NES&L Quality Procedure $023-XXIV-7~15, the
references noted below’are considered to be Secondary Design

Ref: 3, 4

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

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, 2



Pile No: 009-0PS92-107
Revision: 01
Page: 5 o0f5

References:

1) SONGS Units 2&3, Bases And Deviation Documentation

2) C-E Letter S;CE-8660, Transmittal of Documentation To

3) San Onofre unit 2 Technical Specifications,
Amendment 94

4) San Onofre Unit 3 Technical Specifications,
Amendment 84 ’

5) NES&L Calculation Sheet cCalc No. J=-BBB-021 | rev. 01
Sheets: 184, 185, 186, 187, 188, 189 '
Subject: TLU Calculation ang Setpoint Verification for
Pressurizer Level
Originator: B. Ratebian, 2-19-93; IRE: J. Brannon, 2~28-93
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Revision: 01

o Page: 1 of 4

: ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SBHEET

CLIENT: Soutl;;ern California Edison PLANT: San Onofre 2&3

PROJECT: ISOP§ II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 07  Group 02 Engineering Limit and Bases

PARAMETER: PZR LEVEL

PREPARED BY: Paul B. Rramarchyk

Cognizant Engineer (Print Name)

%ﬂ‘. A Date=,LZZJ?3 (2
Cognizant Engineer (Signature) ,

VERIFICATTON STATUS : COMPLETE
The Safety-Related desi i

document has been verified to be co
Design Review using Chec

ﬁs"/\ M gﬁi‘(f“}; J 7Y /['.2277';
Name T Signature 7
Independent Reviewer R

APPROVED BY:




Pile No: 009-OP892-108
Revision: 03
Page: 2 of 4

80ONGS 23 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCBDURSS

ENGINEERING LIMIT Basgs DOCUMENT

Module: o7 ‘Group: 02

Parameter: PZR LEVEL

8tep value(s): Use(s):

30% TO 60% To verify pzr level is being controlled in

€ normal operating bang of 30% to e0%.

<60% ' To verify pzgr level jis being controileq ip
the normaj Operating bang of 30% to 60%.

>30% To verify pzr level ig being.ccntrolled in
the normaj Obperating bang of. 30% to 60%.

TREND: 30% TO 60% To verify PzZRr level ig trending to the norma)

TREND: 30% TO 60% To verify that PZR level jis in the

30% TO 60% ' To verify the maintenance of normajl pPost-~trip
, PZR level control (30% to 60%).

Bnqineering Limit(s):
Jeper Limit 59%

Oower Limit 21%



File XNo: 009~0P892-108
Revision: 031
Page: 3 of 4

Bases for Bngineering Limit(s):

of accommodating Pressure surges during operation. The
steam bubble also protects the pressurizer code safety
valves against water relief. n

Ref: 1, 2 and 3

.0



Pile No: 009-0P892-108
Revision: 01
Page: 4 of 4

e Unit 3 Technical Specifications,
84 -

San Onofre Unit 2&3 FSAR, Chapter s (Appendix 5.22)
8 -

References:
1)
- Amendment 94

2) San Onofr
Amendment

3)

Updated rev, :

4) NES&L Calculation Sheet
Sheets: 184, 185, 186, 18
Subject: o1y Calculation

Pressurizer Lev
Originator: g, Katebian,

Calc No. J-BBB~-021
7, 188, 189

and setp
el

oint Verification for

2-19-93; IRE: J. Brannon, 2-28-93

| rev. 01
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AEB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: .SOuth'_érn California Edison LANT: San Onofre 253
PROJECT Isops-‘; II support C~E JOB NUMBER: 2001216

DOCUMENT: Module 07 Group 03 Engineering Limit ang Bases
PARAMETER: PZR LEVEL

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

8- G /L Date: ‘/(Z¥ /iz
Cognizant Engineer ( ignature)

PROVED By:




80NGS 2;3 INSTRUMENT SUITAB
EMERGENCY OPERATING PRO

ENGINEERING LIMIT BASES DOCUMENT

File No:
Revisio
Page:

ILITY BTUDY
CEDURES

Module: 07 Group: 03

Parameter: PZR LEVEL

8tep Value(s): Use(s): '

> 30% & To verify adequate RCS inventoty

CONTROLLED control when checking HpPsT
Termination Criteria.

> 30% & NoT To verify adequate res inventory

LOWERING control when checking HpsT

009-0OPs92-309

g pump throttling

01
2 of 3

~—~> 30% & STABLE To verify chargin
OR RISING criteria,
> 30% & Used as Criteria for HPSI
CONTROLLED throttle/stop (CET sat margin > 20°F,
VIMS > 82%)

Engineering Limit(s):
Lower Limit, 21%

| rev. 01

| rev. 01



File No: 009-0PS92-109
Revision: 01 :
Page: 3'0f 3

Bases for Engineering Limit(s):

] . | rev. 01
21% (ref 1) is based on keeping the pressurizer heaters covered
to preserve normal means of RCS pressure control.

Assumptions: | rev. 01

Engineering Limit(s) are given as indicated level in accordance
with the assumgticns made ‘in reference 1.

The engineering bases assﬁmes the plant is in OPERATIONAL MODE 3,
4, or 5 as defined in the Technical Specifications.

Refarences:

1) NES&L Calculation Sheet Calc No. J-BBB-021 | rev. 01
Sheets: 184, 185, 186, 187, 188, 189
Subject: TLU Calculation and Setpoint Verification for
Pressurizer Level
Originator: B. Katebian, 2-19-93; IRE: J. Brannon, 2-28-93
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Revision: 01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C~E JOB_NUMBER: 2001216

DOCUMENT: Module 07 Group 04 Engineering Limit and Bases
PARAMETER: PZR LEVEL

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

Q‘\-A—o 8, K;'OMOL‘L Date:. 730 93

Cognizant Engineer {(Signature)

YERIFICATION STATUS: COMPLETE . TS I e -
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.

Independent Reviewer

APPROVED BY: A oA G o1/
Cognizant Engine7i>ing Mapnager (Print Name)

yA %4 o/ [30/%% 3

ognizant gineering Manader (Signature) / B

V543
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Revision: 01
Page: 2 of 4

S8ONGS 2:&3 INSTRUMENT SUITABILITY 8TUDY
: EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 07 f Group: 04

Parameter: 'PZR LEVEL

8tep Value(s): Use(s):

30% to 60% To determine if PZR level is within the
appropriate band for starting an RCP, without
Teactor vessel v iding, and likely to remain
there. '

> 30% To determine if PZR level is within the
appropriate band for starting an RCP, without
reactor vessel voiding, and likely to remain

there.
> 30% & NOT To determine if pzZR level is within the
LOWERING appropriate band for starting an RCP, without
reactor vessel voiding, and likely to remain
there.

Engineering Liﬁit(s):
Upper Limit, 59% | rev. 01

Lower Limit, 21% | rev. 01



Bases for Bngineering Limit(s):

File No: 009-0PS92-110
Revision: 03
Page: 3 of 4

. 01



Assumptionsg:

engineering 1
Operating 1lic

Ref: 2, 3 and

References:

1'  NESgL ca
. Sheets:
7 'Subject:

with NESSL Quality procedure S023-XXIV-7-15, the

ense.

4

lculation Sheet ¢

FPile No: 009-0P892-110
Revision: 03
Page: 4 of 4

to be Secondary Design

nce documents for the engineerlng

alc No.

J=-BBB-021 . | rev.

184, 185, 18s, 187, 188, 189

TLU Calculation
Pressurizer Leve

Originator; g, Katebian, 2

2) San Onefre U

3) San Onofre
Amendment g

and Set
1
~-19-93;

point Verification for

IRE: J. Brannon, 2-28-93

Unit 3 Technical Specifications,
4

t) San Onofre Unit 243 FSAR, Chapter s (Appendix 5.2a)
Updated rev. 8

) Calculation Number S-PEC-lS?, rev. 01, 8/18/77
Pressurizer Level Control
Pressurizer Level vs. Volume curv

Program

(see Page 7, ang
e)

| rev,

. 01

01

01
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: ABB COMBUSTION BNGINBBRING
BRGINEBRING LIMIT Do COVER SHEET
CLIENT: Southern California Edison PLANT: San Onofre 2&3
EROJTECT: Isops 11 Support C-E JOB NUMBER: 2001216

DOCUMENT Module,o7 Group o0s Engineering Limit ang Bases
EARAHETBR: PZR LEVEL

PREPARED py. Paul g, Kramarchyx

Cognizant Engineer (Print Name) :

) <
248 wcts pate: Y20 /23
Cognizant Engineer (Sign ture) : ’

document has bpeen veri
Design Review using ch

‘E{.’V‘ M uﬂwil
Name 8

Independent Reviewer

APPROVED BY:
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Revision: 021
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‘BONGB 2&3 INSTRUMENT SUITABILITY STUDY
, EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 07 . Group: 05
Parameter: . PZR LEVEL
8tep Value(s): Use(s):
| rev. 01
> 70% To remind operator that the maximum PZR level of
70% may be exceeded if necessary to maintaining
20°F saturation margin or to compensate for void
collapse.
Engineering Limit(s):
Upper limit 78% | rev. 01
Bases for Engineering Limit(s):
| rev. 01

78% is the upper limit for the procedure step values of 70% and
>70%, as they appear in the context of the use statement. 78% is
based on engineering judgement and the justification found in
references 1 and 2. 78% is a limit that:

- avoids solid water operations (ref. 1)
- provides sufficient steam Space to assure normal pressure
control (ref. 2)

- bounds the highest PzZR levels observed in best estimate
analysis (ref. 1)

| rev. 01
NOTE: Per SCE Technical Specifications, 900 cubic feet
(approx. 59% ref. 5) is the upper limit for PZR level in
MODE 1, 2, and 3. The ACTION statement provides 6 hours to

correct the problem, else enter MODE 4 within the following
6 hours. (ref. 3 & 4, LCO 3.4.3)



File No: 009-0PS92-111
Revision: 01 :
Page: 3 of 4

Assumptions:
) | rev. 01
Engineering Limit(s) are given as indicated level in accordance
with the assumptions made in reference 5. :
The engineering bases assumes the plant is in OPERATIONAL MODE 3,
4, or 5 as defined in the Technical Specifications.
| rev. 01

In accordance with NESsL 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: 3, 4

| rev. 01
In accordance with NES&IL 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, 2
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Revision: 01
; Page: 4 of 4

References:

1) SONGS Units 2&3, Bases And Deviation Documentation

2) C-E Letter S-CE-8660, Transmittal Of Documentation To
Support SONGS 2&3 Plant Specific Guidelines, D. E. Nunn to
SCE, July 22, 1983

3)  San Onofre Unit 2 Technical Specifications,
Amendment 94 ’

4) San Onofre Unit 3 Technical Specifications,
Amendment 84

5) NES&L Calculation Sheet cCalc No. J=-BBB~-021 | rev. 01
Sheets: 184, 185, 186, 187, 188, 189
Subject: TLU Calculation and Setpoint Verification for
) Pressurizer lLevel
Originator: B. Katebian, 2-19-93; IRE: J. Brannon, 2-28-93
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ENGINBERING LINIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison  PLANT:  san onofre 233

EROJECT; ISOPS Ir Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 07 Group 06 Engineering Limit and Bases
PARAMETER: PZR LEVEL

Date: h‘l\>4L
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Revision: 00
_ : . Page: 2 of 2

80NGS8 2&3 INSTRUMENT SUITABILITY STUDY
. EMBRGENCY OPERATING PROCEDURES

%BNGINBBRING LIMIT BASES DOCUMENT

Module: o7 ; Group: 0s

Parameter: PZR LEVEL

8tep Value(s): - Use(s):

RISING To verify sIiTs are injecting water.

Engineering Limit(s):

None

~-+6S for Engineering Limit(s):

There are no associated engineering limits for the trending of

Assumptiong:

None

teferences:

'one
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Revision: 031
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET
CLIENT: Southern California Edison PLANT: San Onofre 253
ROJECT: ISOPS 1T Support C~-E JOB NUMBER: 2001216
Pp ==2_<UB NUMBER:
. ,

DOCUMENT: Module 07 Group 07 Engineering Limif and Bases
PARAMETER: PZR LEVEL

PREPARED BY: Paul B. Rramarchvk

Cognizant Engineer (Print Name)
MML_ Date: /%0/$3

ognizant Nngineer (signature)

YERIFICATION STATUS: COMPLETE L o

be correct by means of
i of QAM-101.. . .,

;?%d%ﬁ%;gi.

Name.

APPROVED BY: 2 2/. {/: ;&/3 44//

Cognizant Engineefing Mapager (Print Name)

r (Signature) te
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Revision: 01
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S8ONGS 283 INSTRUMENT SUITABILITY BTUDY

EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASEE DOCUMENT
Module: 07 Group: 07
Parameter: PZR LEVEL
8tep Value(s): Use(s):
< 60% To maintain pzr level below 60% while purging the

verT.

< 60% To verify maximum desired Pressurizer Level during

"~gineering Limit(s):
‘Ubper Limit 59% | rev. 01

Bases for Bngineering Limit(s):
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Revision: 031
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Assumptions:

| rev. 01
Engineering Limit(s) are given as indicated level in accordance
with the assumptions made in reference 5.

The engineering bases assumes the plant is in OPERATIONAL MODE 3,
4, or 5 as defined in the Technical Specifications.

| rev. 01
In accordance with NES&L Quality Procedure SOZB-XXIV-?-lS! the
references noted below are considered to be Secondary Design
documents. €lr use as reference documents for the éngineering
limit basis ig assumed to be justifieg based on énsuring that the
€ngineering limit is Consistent with the current design basis and
Operating license.
Ref: 3, 2, 3
References:
) San Onofre Unit 2 Technical Specifications,
~ Amendment 94
2) San Onofre Unijt 3 Technical Specifications,
Amendment g4
3) San Onofre Unit 2&3 FSAR, Chapter s (Appendix 5.22)
Updated rev. 8
4) Calculation Number S-PEC-157, rev. 01, 8/18/77
Pressurizer Level Controj Program (Pressurizer Level vs,
Volume Curve)
5) NES&I, Calculation Sheet calc No. J=-BBB-021 | rev. 01

Sheets: 184, i85, 186, 187, 188, 189

Subject: Iy Calculation and Setpoint Verification for
Pressurizer Level

Originator: m. Katebian, 2-19-93; IRE: J. Brannon, 2-28-93
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Revision: 01 .
Page: 1l of 3

_ ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT ISOP$ II Support C=E_JOB NUMBER: 2001216

DOCUMENT: Module 07 Group 08 Engineering Limit and Bases
PARAMETER: PZR LEVEL

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

- pate:_/30/93

COgnizént'Engineer (Si ture)

VERIFICATION STATUS: COMP T I
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.,

ﬂ-w\ ,M, ch,
‘Name. . Sif
Independent Reviewer

APPROVED BY: L / //mt/o? ﬂéﬁ/

Cognizagnt Engineey[ng apager (Print Name)

N2l S

_ (#2255 3/73
t phgineering Manager (Signature) t
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Revision: 01
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BONG8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 07 Group: 08

Parameter: PZR LEVEL

8tep Value(s): Use(s):

To evaluate the capability of the PZR to
absorb the possible insurge when starting the
first RCP after all RCPs have been tripped if

Tsg > Te.
< 61% < 10 °F (Tsg-Tc) delta temperature
< 33% 10°F to 20°F (Tsg-Tc) delta temperature
Engineering Limit(s): . rev, 01
[?igg = Tc) delta temperature upper limit for PZR level is
less than 20 °F 59%

Bases for Engineering Limit(s):

within the Technical Specification (T.S.) limit. 7T.s. 3/4.4.3
requires that the pressurize; be OPERABLE with a water volume of
less than or equal to 900 ft°, when in MODEs 1, 2 and 3. The
bases for these technicail specifications are:

"The limit on the maximum water volume in the pressurizer
Sures that the parameter is maintained within the normal

steady-state envelope of operation assumed in the SAR (900

ft3 ref. 3). A steanm bubble in the pressurizer ensures that
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Revision: 03
Page: 3 of 3

ajsumptioas:

f | rev. 01
Eﬁgineering Limit(s) are given as indicateq level in accordance
with the assumptions made ‘in reference 5.

The engineering bases assumes the plant is in OPERATIONAL MODE 3,
4, or 5 as defined in the Technical Specifications.

| rev. 01

Ref: 2, 2, 3

Refercnces:

" San Onofre Unit 2 Technical Specifications,

o

2) San Onofre Unit 3 Technical Specifications,
Amendment g4

3) San Onofre Unit 2&3 FSAR, Chapter s (Appendix 5.2a)
Updateq rev., 8

4) Calculation Number S-PEC-157, rev. 01, 8/18/77
Pressurizer Level control Program (Pressurizer Level vs.

5) NES&L Calculation Sheet cCalce No. J-BBB-0231 | rev. 01
Sheets: 184, 185, 186, 187, 188, 189
Subject: oIy Calculation and Setpoint Verification for
Pressurizer Level
Originator: B. Katebian, 2-19-93; IRE: J. Brannon, 2=-28-93
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Revision: 03

Page: lofs

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT:  Southern California Edison

PROJECT: ISOPS 17 Sﬁpport

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216
== L5 NUMBER:

DOCUMENT: Module 07 - Group 09

Engineering Limit ang Bases
PARAMETER: PZR LEVEL

PREPARED BY: Paul B. Rramarchyk
=4x. 8. Krama:

Cognizant Engineer (Print Name)

gﬁﬁ é M—\a,\“/AL Date: Y4 30 73
Cognizant En : :

gineer dSignature)

Design Revieyw using Chec ists

~jg&w A«-Fg;[dféx
—

Name Signature
Independent Reviewer . :

APPROVED BY:
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8ONG8 2&3 INSTRUMENT S8UITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

. ENGINEERING LIMIT BASES DOCUMENT

Module: 07 f Group: 09
Parameter: PZR LEVEL
'r———————-——-——-j-f————-—‘
8tep Vvalue(s): Use(s):
41 % To verify that Pressurizer inventory is
46 3 sufficient to compensate for RCP restart void

collapse with voids indicated on the RVIMS.

62 %
f 74 %
r~ 87 %
S Y . S

Engineering Limit(s):

| rev. 01
STEP RVIMS ENGINEERING LIMIT MINIMUM PZR LEVEL
VALUE INDICATED LEVEL TO PREVENT HEATER UNCOVERY
(indicated PZR level per reference 5)

41 % RVIMS Head 100% 21 ¥ (assumes no void)'
|46 % | RVIMS Heaa 483 41 s *h
h, 62 % RVIMS Head 20% 54 %
" 74 % RVIMS Head 0% 68 % |
I 87 % RVIMS Plenum 82% 81 % H



Bases for Engineering Limit(s):

Pile No: 009-0PS9S2-070
Revision: 01

Page:

3 0of §

The engineering limit for minimum PZR level is based on providin

sufficient inventory to compensate for RCP restart void collapse
with a known void in the reactor vessel, and, keep the PZR

The engineering limit
assumes the actual reactor vessel level is at the indicated level
above the fuel alignment plate (FAP) in accordance with reference
4. It should be noted that these levels are at the midpoint
between adjacent heated junction thermocouples (HJTC) and that

heaters covered after the void collapse.

the compensation volumes assume

the sensor level.

The PZR level engineering limit is found by adding the volume
needed to cover the PZR heaters to the reactor vessel void volume
Then finding the corresponding PZR level

given in reference 4.
in tables 8.21-2 and 8.

The PZR level en
density and othe

with references 4 ang s.

]

Twenty-one percent PZR level is
assumes no void above sensor no. 1
more conservative level should be c
sensor no. 1 is
the remaining ve

Method and Data:

21-4 in reference 5.

gineering limit must be compensated for fluid
r configuration discrepancies not in accordance

given as a minimum level, and
(the highest level HJTC). A
alculated which assumes that
just covered (100% indicated), but the rest of

ssel volume is voided.

| rev. 01
g

these intermediate levels and not

| rev. 01

Uncovered " Indicated tevet Vessel Void Vessel Void Vol. (ft3) PZR Indicated Level
Sensor Voi. ft3 - ref. 5, tables:
- (assumes higher PZR Heater Voi. (ft3) 8.21-2 unit 2
(HJTC) nutbered sensors (ref. 4) (ref. 5) 8.21-4 Unit 3
are covered)
Unit 2 Unit 3 Unit 2 Unit 3
(333.07 £t3) (338.35 £t3) 2LT-0110-1 3L7-0110-1
1 48 % 276. 609. 614. 41% 41X
2 20 X 466. 799. 804 . 54% 54%
0 X head
3 ] eeeseccmcccnnea.. 677. 1010. 1015. 68% 68%
100 X plenum
4 8 % 866. 1199. 1204 . 81X 81%
estimated estimated
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: | rev.. 01
Methecd and Data: (cont.)

81% Estimate -- Reference 5 does not include information for PZR
level greater than 80%. Therefore a precise void compensation
level can not be given for RVIMS Plenum level of 82%. The 81%
estimated level is calculated as follows:

Unit 2, from ref. 5 table 8.21-1
2LT-0110-1 = (108.28 gal/$)/(7.4805 gal/ft3) = 14.47 £t3 per %
866 ft3 /(14.47 ft3 per %) + 21% heater level = 81 &

Unit 3, from ref. 5 table 8.21-1
3LT-0110~-1 = (107.73 gal/%)/(7.4805 gal/ft3) = 14.40 £t3 per &
866 ft3 /(14.40 ft3 per %) + 21% heater level = 81 %

Assumptions: :
| rev. 01
Engineering Limits are given as indicated level in accordance
with the assumptions made in references 4 and 5.
. | rev. 01
Twenty-one percent PZR level engineering limit assumes no void
above sensor no. 1 (the highest level HITC) .
| rev. 01

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: 3, 4
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Revision: 01
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References:

1) C-E Calculation 1370-~ICE-36181, HJTCS Reactor Vessel level
Constants For SONGS Unit 2 QSPDS, 11/15/83

2) C-E Calculation_1470-ICE-36181, HJITCS Reactor Vessel level
Constants For SONGS Unit 3 QSPDS, 11/21/83

3) Letter Sduthern1California Edison Units 2&3 - HJITC Sensor
Locations , P. Hellandbrand to G. W. Starkweather, 4/5/82

4) Letter, S-PSAE-84-012, SONGS 2&3 Void Volumes for RVIMS
Indication (609253), March 28, 1984, M. F. Strollo to W. R.
Hayes _ '

5) NES&L Calculation Sheet Calc No. J-BBB-021

Sheets: 187 through 199
Subject: TLU Calculation and Setpoint Verification for
Pressurizer Level

Originator: B. Katebian, 4-14-53: IRE: J. Brannon, 4-14-93

| rev. 01
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: ABB COMBUS TION ENGINEERING
ENGINEER

ING LIMIT DOCUMENT COVER S8HEET
LIENT: SOuthgm California Edison PLANT: San Onofre 24&3
OTECT

ISOPS_,'-' II Support C~-E JOB NUMBER: 2001216

CUMENT - Module o7

Group 10 Engineering Limit ang Bases

PZR LEVEL

‘PARED BY: Paul B. Kramarchv‘k
C

ognizant Engineer (Print Name)

) Date: 7229( 73
- Cognizant Engineer (S gnature) ) -

VERIFICATIDN STATUS » _COMPTLETE
The Safety-Related desi
document j verified to
Design Revj i

ion contained in this
€ correct by means of
lew using Checklists S

am———

f

Name

of QAM-10] .,
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Revision: 01
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8ONGS 23 INSTRUMENT SUITABILITY s8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: o7 Group: 10

Parameter: PZR LEVEL

8tep Value(s):

response while Charging
= Lowering or Rising

| rev. 01
Engineering Limit(s):

. e

Bases for Bngineering Limit(s):
There are no associate

d engineering limits for the trending of
Parameters. since no i

value is sSpecified in the trend, no value
wWill be assigned to the engineering limit. Usually, when an

to trend ap indication, the indication is
i corroborate the

\ssumptions:

ione

eferences:

Oone



Pile No: 009-01?892-049
. Revision: 03
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IENT:  Southern California Edison PLANT: San Onofre 283

PROJECT: ISOPS IT Support C-E_JOB NUMBER: 2001216

DOCUMENT: Module 07 Group 11
PARAMETER: PZR LEVEL

Engineering Limit and Bases

PREPARED BY: Paul B. Rramarchvk

Cﬁnizant Engineer (Print Name)

. Q,<QIS.E2_¢E“3Q(“¢[ Date:sza?[%
Cognizant Engineer (Signature) .

VERIFICATION STATUS - COMPLETE ' e ' B
The Safety-Relateg design information contained in this
document hag been verifieg to be correct bY means of
Design Reviey using Checklists 2 of QAM-101, '

by fop ="

Name ‘ Signature . '{/ , .- Date

Andependent Reviewer

APPROVED By: . A .Zv'z_/éﬂén/
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Revision: o3
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8ONGS 2&3 INBTRUHENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES
ENGINEERING LIMIT Bages DOCUMENT
Module: 07 . Group: 13
Parameter: PZR LEVEL
8tep vnlue(s): Use(s):
response while To determine 1f a voig exists in the
Spraying reactor vessel py observing PZR leve}
- Lowering or ehavior while using auy Spray or
Rising Ccharging to the loop.
| rev,
Bngineering Limit(g).
N¢ '
lases fo

‘umptions:

e

irences:

3

01
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L ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

IENT:  Southern California Edison BLANT:  San Onofre 253
OJECT: ISOPS IT Support C-B JOB NUMBER: 2001216

DOCUMENT: Module 07 Group 12 Engineering' Limit and Bases

PARAMETER: = pzRr LEVEL

PREPARED BY: pau)l B, Kramarchvk
Cognizant Engineer (Print Name)

3

Date: I3 (|92

APPROVED BY: L J
Ccsgnizt Engin ng Manager (Print Name)
A
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80ONGS 253 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT Bages DOCUMENT

Module: 07 Group: 12
Parameter: PZR LEVE]L,

8tep Value(s): Use(s):
STABLE To Verify that this Parameter ig adjusteq
to con

Correctly trol core Exit Saturation
argin.

Bngineering Limit(s)

None

Assumptiong:
None

References:
None
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edisen

PLANT: San Onofre 2&3
PROJECT: ISOPs 171 Support

C-E JOB NUMBER 2001216
=S _NUMBER:

Engineering Limit ang Bases

'REPARED BY: Paul B. Kragarchyk

Cognizant Engineer (Print Name)

B : L Date: v‘fZS’c(gQ
Cognizant Engineer (s gnature) )
VERIFICATION STATUS:: COMPLETE ’ . |

The.Safety—Related design information contained-in'this
document has been verifs to. be correct by means of
Design Review using Checkij A -

A4 1 AN
Name / Signature
Independent Reviewer

OVED BY: : ‘7;% gﬁé’%/

Cognizang Engineefing Mani/;r (Print Name)

z j‘/z

C lzantfi En eering Manag

Y7 3
(Signature) te
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8ONGS 2&3 INSTRUMENT SUITABILITY 8TUDY

EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: o7

Group: 13

Parameter; PZR LEVEL

8tep Value(s):
> 30%

30%

30%

M

> 30% and
Stable or
Rising

> 30% and Not
Lowering

> 30%

> 30%

Bngineering Limit

Lower limit = 21%

085(8):

To verify desired Pressurizer Level during the
raising of core Exit Saturation Margin using
PZR heaters. 4

. | rev. 01
To verify that.corrected PZR level jis being
maintained above the low level heater cutoff
(30% Specified).

(8):
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Bases for Engineering Limit(s):

: | rev.
21% (ref 1) is based on keeping the pressurizer heaters covered
to preserve normal means of RCS pressure control.
Assumptions: :
; | rev.

Engineering Limit(s) are given as indicated level in accordance
with the assumptions made in reference 1.

The engineering bases assumes the plant is in OPERATIONAL MODE 3,
4, or 5 as defined in the Technical Specifications.

The engineering limit assumes that it is desirable to maintain

the option for normal RCS pressure control and therefore attempts
to protect the PZR heaters from burn-out.

References:

1).__ NES&L Calculation Sheet Calc No. J-BBB-021 ' | rev.

Sheets: 184, 185, 186, 187, 188, 189

Subject: TLU Calculatlon and Setp01nt Verlflcatlon for
Pressurizer level

Originator: B. Katebian, 2-~19-93; IRE: J. Brannon, 2~28-~93

o1

o1

01
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ABB COMBUSTION ENGINEERING
BRGINBERI DOCUMENT

LIMIT COVER SHEET
CLIENT: . Southern California Edison PLANT: San Onofre 253"
ﬂggnﬂzg; Isors 11 Support

C-E JOB NUMBER: 2001216
==+ Ub NUMBER:

Engineering Limit and Bases

-Date: {(]11/9 7

€] es;gn
been verlfle
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8ONGB 23 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT Basgs DOCUMENT

Module: o7 ‘ Group: 14
Parameter: PZR LEVEL
Step Value(s): Use(s):

STABLE oOR RISING To confirm LOFW diagnosis.

Bngineering Limit(s):
None

ases: :
~—~here are no associateqd engineering limits for the trending of
Parameters. Since no value jis Specified in the trend, no value
will be assigned to the engineering limit, Usually, when an

Assumptions:
None
Reterences:

None
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern Qalifornia Edison PLANT: San Onofre 2&3
EBQEEQQ; ISoprs IT Sppport C=-E JOB NUMBER ¢ 2001216

DOCUMENT: Module 07 ' Group 15 Engineering Limit ang Bases

PREPARED BY: Paul B. Kramarchvk
. =aul B. Rrama

Cognizant Engineer (Print Name)
%L - Date: Y/2%/43
Cognizant Engineer KSignature)

: I been verified ¢o be correct -bY means of
De51gn;Rev1ew using Chec ists of QAM-1071.

gé%d H. C’fnl/.p)qt 7 é{é{eﬁfﬁ:}’_

APPROVED BY:
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Module: ¢ N Group: 15

Parameter: éZR LEVEL
8tep Value(s): Use(s):
65% TO 70% To maintain Corrected pzRr level

within the appropriate range (65% -
70%) during pzr cooldown using the
£ill ang drain methogd.

Bngineering Limit(s):

Upper 1limit = 78%

| rev. 01
Bages for Engineering Limit(s):
78% is baseq on engineering judgement . References l, and 2
Support the following rational: 7gg is based on establishing a
limit that will:
- avoid solig water operations
- Provide sufficient Steam space to assure normaj Pressure
control ’
- bound the highest PZR levels Observed in best estimate
Analysis
- account for SPray response and other uncertaintijes
In some cases it may be nhecessary to £ill the Pressurizer solid
in order to achieve adequate subcooling. In this Case, the upper
imit on Pressurizer level may be exceeded if pressure control is
accomplished by means Other than Spray.
| rev. 01
NOTE: Per sck Technical Specifications 800 cubic feet



Assumptions:

Engineering Limit(s) are
with the assumptions made

Ref: 3, 4

"engineering judgement",

Document exists.

Ref: 1, 2

and no Prima

Pile No:

009-0PS92-~-053

Revision: 01

Page:

ry or Secon

3 of 4

architect, etec,)
tified when the
experience" or
dary Design

. 01
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ferences:

SONGS Units 2&3, Bases ang Deviation Documentation

San Onofre Unit 2 Technical Specifications, | rev. 01
Amendment 94

San Onofre unit 3 Technica)} Specifications, | rev. 01
Amendment g4 : ’

NES&L Calculation Sheet calc No. J-BBB-021 | rev. 01

Sheets: 184, 185, 186, 187, 188, 189

Subject: oIy Calculation ang Setpoint Verification for
Pressurizer Level

Originator: B. Katebian, 2-19-93; IRE: J. Brannon, 2-28-93
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ABB COMBUSTION

ENGINEERING
BNGINBBRING LIMIT DOCUMENT COVER SEHEET
g;;gg:g ' Southern c§lifornia Edison PIANT: San Onofre 2&3
PQOJECT:

ISOPS I Support

C=-E JOB NUMBER 2001216
== NUMBER:

Group 16 Englneerlng Limit ang Bases
PARAMETER:
PREPARED BY: Paul B, Kramarchyk
Cognizant Ep

gineer (Print Name)

g Lo nct, t;/L,L

ﬁzaﬁéis

g e ! ‘Date
'PROVED By: SN/ /,7/(/4 (274
Cognjizant Enginegfing
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8ONGS 253 INSTRUMENT SUITABILITY 8TUDY
. EMERGENCY OPERATING PROCEDURES

g ENGINEERING LIMIT BASES DOCUMENT

Module: 07 j G

Parameter: PZR LEVEL

Step Value(s): Use(s):

< 70% To determin
"solig® pre
whether the
utilized.

Bngineering Limit(s):
- Upper limit = 78%

Bases for Engineering Limit(s):
78% is based on engineering jud
Support the following rational:
limit that will:

roup: 16

€ if the plant should be in

gement. References 1, and 2
78% is based on establishing a

avoid solig water operations

- Provide sufficient steam space to assure normal Pressure
control

- bound the highest pzr levels observed in best estimate
analysis ,

- account for SPray response and other uncertainties

| rev. 01

in order to achieve adequate subcooling. In this case, the upper
limit on Pressurizer level may be exceeded jf Pressure control jis

NOTE: Per scE Technical Sp
(approx. s59% ref. 5) is th
MODE 1, 2, ang 3. The acT
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Revision: 01
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' | rev. 01
In accordance with NEssL Quality Procedure SOZB-XXIVH7-15, the
references noted below are considered to be Secondary Design
documents. Their use ag 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: 3, 4

| rev. 01
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, 2

References:
1) SONGS Units 2&3, Bases And Deviation Documentation

2) C-E Letter S-CE-8660, Transmittal Of Documentation To

3) San Onofre Unit 2 Technical Specifications,

4)

5)

San Onofre

Unit 3 Technical Specif

Amendment 84

NES&L Calculation she

Sheets: 184, 185, 186, 187, 188, 1
Subject: TIU Calculation ang Setp
Pressurizer Level

Originator

s B. Katebian, 2-19-93;

ications,

et Calc No. J=BBB~021

89 .
oint Verification for

IRE: J. Brannon, 2-28-93
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Page: 1 of2

ABB COMBUSTION ENGINERRING
ENGINEERING LIMIT Do

COVER SHEET
CLIENT:  Southern Cal.jifornia Edison BLANT: San Onofre 243
pROJ’ECT: ’

ISOPS 1T Support C-F JOB NUMBER: 2001216
== 5 NUMBER:

Engineering Limit ang Bases

PREPARED BY: Paul B. Kramarchvk
==l _B. Rrama,

Cognizant Engineer (Print Name)

10&-0@& K, ; Date: ?(3@[ 53
Cognizant Engineer ( s‘.‘gnature) _

APPROVED By: _ \"7772_ o 0/
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8ONGS 233 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT Bages DOCUMENT

Module: 07 Group: 17

Parameter: PZR LEVEL

8tep Value(s): f' Use(s):

30% To allow pzgr level to lower to assist

in pzZRr Pressure reduction during
cooldown without further compromising
Pressure control capability.

Bngineerinq Limit(g):

Lower limit 21% | rew.

Reterences:
1) NES&1, Calculatjon Sheet cajc No. J-BBB-021 | rev.
eets: 184, 5 186, 187 188, 18

01

. 01

. 01
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: ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEpT

CLIENT: Southern California Edison PLANT: San onofre 253

ECT: 1sops 17 Support €-E JOB NUMBER: 200312;¢
DOCUMENT ; Module 97 Group 18 Engineering Limit ang Bases
PARAMETER . PZR LEVEL

PREPARED BY: Paul B. Kramarchvk
Cognizant Enginee: (Print Name)

Q08 k..

C qu L Date: 7(3’/4\7
Cognizant Engineer (sib'nature) ,

APPROVED BY:
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TABILITY STUDY
PROCEDURES

ENGINEERING LIMIT BasSEs DOCUMENT-

fodule: 07

Group: 13
?arameter ;

Step Value(s):
< 100% To determine if the plant should be

Pressure control
operations, or whether the Present
Success path

can be utilizeqd.
zgineering Limit(s):

P limit = 3903

e

| rev. 01
ses for Engineering Limit(s):
} rev. 01
0% is based on engineerlng Judgement. fThe engineering
igement Trational jis ag follows: 100% in
¢imum level that

dicated leve] is the
determine if solid plant

ed for bressure controj. In accordance
Statement, <100% is a decision point.
'SSurizer level jis <100%, th

Therefore,
response will not occur until this
free volume is full.
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Revision: 01 :
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Assumptions: . ;| rev
Engineering Limit(s) are given as indicated level in accordance
with the assumptions made in reference 3. :

basis for the engineering limit is "operational experience" or

"engineering Jjudgement®, "and no Primary or Secondary Design
Document exists.

Ref: 1, 2

References:

1) SONGS Emergency Procedure Technical Guidelines, rev. 031
Safety Function: ReCs Pressure Control

Success Path: ReCs Pressure control using Charging systen,
PC-2

2) SONGS Functional Recovery Emergency Operating Instruction,
rev. 5, Attachment 23, Post Accident P/T Limits

. 01

3) NES&L Calculation Sheet cCalc No. J=BBB~021 ] rev. 01

Sheets: 184, 1ss, 186, 187, 188, 189

Subject: TLU Calculation ang Setpoint Verification for
Pressurizer lLevel

Originator: B. Katebian, 2-19-93; IRE: J. Brannon, 2-28-93
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- _ABB COMBUSTION ENGINEERING
ENGINEERING LIMI

T DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT:

ISOPS IT sSupport C-E JOB NUMBER: 2001316
_ C€-E JOB NUMBER:

DOCUMENT: Module o7
PARAHETBR:

Group 19

Engineering Limit ang Bases
PZR LEVEL,

PREPARED BY: Paul B. Rramarchvk
=aul B. Krama;

Cognizant Engineer (Print Name)

Q::sé . ébazea c’été Date: VZZQSJ
Cognizant Engineer (Signature) B

Y means of
of QaM-~31031.

ﬁjfz’z

Date

APPROVED By: : V4 / /%é/
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- BONGB 233 INSTRUMENT SUITABILITY STUDY
: EMERGENCY OPERATING PROCBDURBB

ENGINEERING LIMIT Basgs DOCUMENT

Kodule: o7 Group: 19

Parameter: PZR LEVE],

8tep Value(s): - Use(s):

< 70% To determine if SPrays can be used to

control PZR Pressure.

Engineering Limit(s):
Upper limit = 78%

- avoid solig water operations

- Provide Sufficient Steam Space to assure normal Pressure
control

- bound the highest pzgp levels observed in best estimate
analysis

- account for Spray Tesponse ang other uncertainties

MODE 1, 2, and 3, The aAcTION statement Provides ¢ hours to
correct the Problem, else enter MODE 4 within the following
6 hours. (ref. 3 g 4, LCO 3.4.3)

| rev. 01
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Assumptiong: ] | rev
Engineering Limit(s) are given as indicated level in accordance
with the assumptions made in reference 5.

documents, Their use ag reference documents for the engineering
limit basis jg assumed to pe justified baseg On ensuring that the
engineering limit jg consistent with the current design basis and
opPerating license.

Ref: 3, 4

| rev.

In accordance with NEssr, Quality Procedure SOZ3-XXIV-7-15,
documents that are not Primary or Secondary Design documents may
be used as reference documents if justification is providedq. The
references noteg below are formal engineering COrrespondence
between the design Principals (e.g., Nsss vendor architect, ete,)
‘and SCE. Their use ags reference material is justifieg when the
basis for the engineering limit js "operationa] eéxperience" or
"engineering judgement", and no Primary or Secondary Design

t

Ref: 1, 2

Ref erences:

1) SONGS Units 253, Bases Ang Deviation Documentatjon

2) C-E Letter S-CE-8660, Transmittel of Documentation To

Support songs 2&3 Plant Specific Guidelines, D. E. Nunn to
SCE, July 22, 1983

3) San Onofre Unit 2 Technical Specifications, | rev.

4)  san onofre Unit 3 Technical Specifications, | rev.

Amendment 84

5) NES&L Calculation Sheet caie No. J-BBB-023 | rev.

Sheets: 184, 185, 18s, 187, 188, 189
Subject: 1Ly Calculation and Setpoint Verification for

. 01

. 01

01

01

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS TI Support C=E JOB NUMBER: 2001216

DOCUMENT: Module g7 Grbup 20  Engineering Limit ang Bases
PARAMETER: PZR LEVEL

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

D G. M - 1& Date: 9/2“/413
Cognizant Engineer (Signature) / i

rmation- contéi,né_a "-ci-;z_'i. this:
e correct By means of
’~~A”§fggag;e'.yni o

Design Review us:
 Talen :

‘Name -

APPROVED BY:
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SONGS 253 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 07 . Group: 20

Parameter:  PzR LEVEL

8tep Value(s): Use(s):

> 30% - To ensure Shutdown Cooling System

- operational limit is met. :
Engineering Limit(s):

Upper limit = 42% level as a percentage of tap to tap span.

Bases for Engineering Limit(s):

42% is based on the PZR level given in ref. 1 to prevent lifting
shutdown cooling relief valve PSV-9349. additional relevant
assumptions in ref. 1 are:

. PZR pressure of 361 psi

. * 16 psi pressure instrument inaccuracy

. for purposes of elevation heag calculation a water
column temperature of 130 °F is assumed

. PSV-9349 nominal relief setpoint of 402 psig

To derive a corresponding indicated level, the engineering limit
must be compensated for fluid density, lower tap standpipe
offset, and any other configuration discrepancies not in



Pile No: 009-0PS92-034

e ' : Revision: 01
3 Page: 3 of 3
Assumptions:
The engineering limit is given as percent of tap to tap span in
accordance with the assumptions made in reference 1. | rev. 01

The engineefing bases assumes the plant is in OPERATIONAL MODE 4
or 5 as defined in the Technical Specifications, and is preparing
to enter shutdown cooling.

References:

1) Calculation Number S-PEC-359, rev. 00, 7/6/81

SDCS: Instrument Tolerances/Shutdown Cooling System Test
Acceptance Criteria
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ABB COMBUSTION ENGINEERING
INSTRUMENT USE AND BASES TABLE COVER SHEET

CLIENT: SOuther_n California Edison PLANT: San Onofre 2&3
PROJECT: ISOoPS I; Support C=E JOB NUMBER: 2001216

MODULE: 08 Préssurizer Pressure

PREPARED BY: L. Wilg
Cognizant Engineer (Print Name)
. . (

§ & ¢ Date: "k”{fﬁ
Cognizant Engineer (Signature)

YERIFICATION STATUS: COMPIETE
The safety-Relateqd design information contain n.. this
document has been verified to .be. correct ‘b means of

Design Review using Checklists _)p ¢ of. QaM= o1.

— » z
Name _

Signature
Independent Reviewver

APPROVED BY: J.R. Conadon
Cognigant Engi eering hager (Print Name)

anager '(Signature) at
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DOCUMENT NO: 00v-0P$92-179 -

PAGE RO: 3 oF 13

Q.A. APPROVED TABLE

GRP | PARAMETER

SONGS 2/3 1SOP 1) PHASE Il
INSTRUMENT USE AND BASES TABLE
Nodule #: 08

STEP VALUE/ |
ENG. LINIT | BASES
I

DATE: 04/30/93
REVISION: 01

Q.A, APPROVED YABLE

USE

———.l

01 | PZR PRESSURE

i

01 | PZR PRESSURE
|
|
|
|
|
|
01 | PZR PRESSURE
|
|
|
|
|
|
01 | PZR PRESSURE
|
|
|
I
|
|

I
|
I
|
| <50 P$10 RUPTY S/6 | The eng Limit is based on the maintaining the RCS

| +/- 50 pPSI of $/G | pressure approx equal (+/-50 psi) to the isolated S/G
| | pressure. This wilt minimize primary to secondary

| | teakage and possible S/6 overfitl, as well as minimfze
| | Res boron ditution by the secondary fluid.

|

|

|

> $/G PRESSURE | The eng Limit is based on the maintaining the RCS

+/- 50 PSI of $/G l pressure approx equal (+/-50 psi) to the fsolated S/G
| pressure. This will minimize primary to secondary
| leskage end possible S/G overfill, as well as minimize
| RCS boron dilution by the secondary fluid.

|

|

I

|

|

|

|PRP <s/GP | The eng Limit is based on the maintaining the RCS

| ¢/ 50 PS1 of $/6 | pressure approx equal (+/-50 psi) to the isolated S/
| | pressure. This will minimize primery to secondary

| | leakage and possible S/G overfill, as well as minimize
| | RCS boron dilution by the secondary fluid.

| |

| 4/- 50 PSI 150 SG | The eng Limit Is based on the mainteining the RCS

| +/- 50 PS1 of $/G | pressure approx equal (+/-50 psi) to the fsolated S/a
| | pressure. This will minimize primary to secondary

| | teskage and possible $/G overfitl, as well as minimize
| | RCS boron ditutfon by the secondary fluid.

|
|

|

|

|

|

| To verify PZR pressure is reduced to within 50 psi of
| the isolated (ruptured) $/6 pressure.
|
|
|
|
|

| To ensure RCS pressure remains higher thsn ruptured s/
| pressure in order to minimize Res dilution due to
| backflow.

To monitor losering RCS Pressure to < S/G Pressure to
restore the isolated S/ level to less than 80X NR.

Yo verify PZR pressure is reduced to within 50 psi of
the fsolated (ruptured) S/G pressure.
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Q.A. APPROVED TABLE

GRP | PARAMETER

| sveP vaLue/
ENG. LIMITY

SONGS 2/3 1SOP [1 PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 08

BASES

DATE: 04/30/93

REVISION: 01

9:A, APPROVED TABLE

|
| USE

02 | PZR PRESSURE

03 | PZR PRESSURE
]
|
|
|
03 | PZR PRESSURE
|
|
|
|
04 | PZR PRESSURE
|
|
|
|
05 | PZR PRESSURE
|
x.'
|
|
|
|
05 | PZR PRESSURE
|
|
|
|

| > 100 psia
| LL 165 pSIA

|
| > 200 PSIA & CONT
| UL 200 psta

| < 200 psiA
| ut 200 psia

< 230 PSIA
UL 270 PSIA

< 340 PSIA
UL 376 PSIA

< 340 PSIA
UL 376 PSIA

| The eng Limit s based on sesl manufacturer requirement
| to provide at least 50 PSI RCS pressure for each stage
| of the RCP seals,

| The eng limit is based on the shutoff head of the LPS!
| pumps (200 PSIA). Operstion of the LPSI pumps at RCS
| pressures above this value will not result in delivery.

The eng Limit is based on the shutoff head of the Lpst
pumps (200 PSIA). Operation of the LPSI pumps at RCS
pressures above this value will not result in delivery.

|
|
|
|
|
|
|
| The engineering Limit is based on the shutoff head of
| the CS pumps which is 575 feet. This is equivalent to
| 255.26 psig (270 psia nominal).

[

|

| The eng limit is based on & permissive signal which

| prevents opening SOC suction line isolation valves

| until PZR pressure s <376 PSIA. This action is

| intended to prevent exceeding the design pressure of
| the soC system.

| The eng Limit fs based on e permissive signal which
| preventa opening SOC suction Line fsolation valves

| untit PZR pressure is <376 PSIA. This action is

| intended to prevent exceeding the design pressure of
| the sSDC system.

| To verify P2R pressure is high enough (> 100 psfa) to
| force RCS fluid through the seals prior to opening the
RCP seal bleedoff path.

To verify PZR pressure > the shutoff head of the LPS]
pumps (200 psta stated) and controlled.

o verify Pzr Pressure is less than the shutoff head of
PSI pumps to establish LPS! fiow into RCS.

™ =4

To verify PIR pressure is below the shutoff head of the
containment spray pumps (250 psia stated).

To monitor cooldown and depressurization of the RCS to
get on Shutdown Cooling (<385 deg F and <340 psia
specified).

To verify shutdown cooling entry conditions are met
(T-hot <385 deg F, PZR pressure <340 psia).




DOCUMENT NO: 009-..$92-179

/

{

PAGE NO: 5 OF 13
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SONGS 2/3 1SOP 11 PHASE 11
ENSTRUMENT USE AND BASES TABLE

DATE: 04/30/93
REVISION: 01

UL 420.7 PSIA

| (406 +/- 10 psig). 1t is only eppliceble when LTOP is
| tn service. The number of aveilable HPSI pumps {s

| reduced to one in order to ensure that the design

| capacity of the LTOP relfef is not exceeded.

to within the design capacity of the LTOP relief valve.

Q.A, APPR ABL Module #: 08 Q P AB
| | sTeP vawes | |
GRP | PARAMETER | ENG. LMY | BASES | USE
! I I |
| ! [ I
06 | P2R PRESSURE | < 395 PSIA | To prevent an unwanted StAs during forced cooldown. | To verify criteria for bypassing SIAS (395 psie).
| | UL <400 LL >=300 | Tech. Specs. and FSAR state that the low pressure trip | '
| } | signal can not be bypassed until PR Pressure <400 |
| | | PSTIA. Tech, Specs. atso state that the lowest altowed 1
| | | trip setpoint ts 300 psta, |
! [ | |
| I I | .
07 | PZR PRESSURE | < 395 pSiA | Yo prevent inadvertent discherge of the SIT water | To verify that PZR pressure is < 395 to atlow isolation
| | LL 370 psIA | volume to the RCS followed by SIT Nitrogen cover gas | of the sivs.
| | | entering the RCS. The Eng timit is based on the upper |
| | | end of the SIT Witrogen overpressure control band |
| | | required to be established during a cooldown. |
| | [ |
I [ I |
07 | PZR PRESSURE | < 395 PSIA | To prevent inadvertent discharge of the SIT water | To initiate action to isolate SITs to prevent
| | LL 370 PSIA | volume to the RCS followed by SIT Nitrogen cover gas | inedvertent discharge.
| | | entering the RCS. The Eng Limit is based on the upper |
| | | end of the SIT Nitrogen overpressure control band |
| | | required to be established during a cooldown. |
! | | |
I | I !
08 | PZR PRESSURE | < 395 psia | The eng Limit Is based on the S.P. of the LTOP relfef | To initiate reducing the mumber of available HPSI pumps
I l
! |
! |
| I
| I
I |
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Q.A. APPROVED TABLE

GRP |

-—.....'

PARAMETER

STEP VALUE/
ENG. LIMIY

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

Module #: 08

BASES

DAVE: 04/30/93
REVISION: 01

Q ABL

USE

09 | PZR PRESSURE

10 | PZR PRESSURE
[
I
I
I
!
|
10 | P2R PRESSURE
1

|
|
|
|
|
|
| PZR PRESSURE
|
|
I
|
|
|

< 395 PSIA
UL 400 PSIA

<= 500 PSIA
500 PSIA

|
l
!
[
!
I
|
I
|
I
I
!
!
!
I
|
!
[

| > 500 PSIA
| 500 psia

|

|

I

|

| <= 615 ps1A
| uL 615 psia
|
|
|
|
I

|
|

|

|

| The eng Limit is based on operational requirements

| contained in the “cvCS Charging and Letdosm® operating
| instruction. No primary references to support a

| technical bases for the procedurat requirements coutd
| be located.

|
]

| The eng Limit was selected because at RCS pressures

| >500 PSIA, indicated HPSI flow is expected to be very
| tow and therefore inaccurate. >500 PSIA-Hot and Cotd
| Leg HPSI flows can not be accuratly adjusted and are
| not throttled. <500 PSIA they can be.

| The eng Limit was selected becsuse at RCS pressures

| >500 PSIA, indicated HPS! flow is expected to be very
| tow and therefore inaccurate. >500 PSIA Hot and Cold
| Leg HPSI flows can not be sccuratly adjusted and are
| not throttled. <500 PSIA they can be.

| The engineering Limit is based on the lowest pressure
| allowed in the SITs by the Technical Specifications.

| The specific Limit for each tank which witl result in
| flow to the RCS {s dependent on the actusl pressure in
| that tank.

e

To specify the setpoint to altow towering the charging
pump discharge dampener pressure to 200 psig.

To verify adequate HPS] flow during hot and cold leg
injection.

To aid in the selection of the sppropriate tinewp when
initiating hot and cold leg injection.

To check P2R Pressure < 615 PSIA to ensure flow from
SI1Ts to RCS.
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Q.A. APPROVED JABLE

GRP | PARAMETER

STEP VALUE/
ENG. LINIT

SONGS 2/3 1SOP 11 PHASE 11
INSTRUMENT USE AND BASES TABLE

Hodule #: 08

BASES

DATE: 04/30/93

REVISION: 01

Q.A. OVE

USE

__._'

12 | PZR PRESSURE

12 | P2R PRESSURE
PZR PRESSURE

PZR PRESSURE

13 | PZR PRESSURE

< 715 PSIA
LL 655 PSIA

< 715 PSIA
LL 655 PSIA

< 850 PSIA
LL 655 PSIA

< 1000 PSIA
UL 1088 PSIA

< 1000 PSIA
UL 1088 PSIA

|
|
|
i
| The eng limit is based on the highest allowed Nitrogen
| cover-pressure in the SiTs. To prevent Nitrogen '

| injection into RCS or overpressurization of the sbC

| system during RCS cooldosm/depressur§zation, RCS
| pressure soutd be maintained > S1T pressure.

| The eng timit is based on the highest allowed Nitrogen
| cover-pressure in the $1Ts. To prevent Nitrogen

| injection into RCS or overpressurization of the SDC

| system during RCS cooldown/depressurization, RCS

| pressure sould be maintained » SIT pressure.

| The eng lLimit is based on the highest allowed Nitrogen
| cover-pressure in the Sits. To prevent Nitrogen

| fnjection into RCS or overpressurization of the SDC

| system during RCS cooldown/depressurization, RCS

| pressure sould be maintained > SIT pressure.

| The purpose of the engineering Limit is to reduce the
| probabitity of a ruptured and isolated S/Gs NSSV(s)

| opening. 1t is based on the nominal setpoint for the
| lowest set MSSV (1100 psia +/-1%).

|

|

| The purpose of the engineering timit fs to reduce the
| probability of a ruptured snd isotated S/Gs NSSV(s)

| opening. 1t is based on the nominal setpoint for the
| Lowest set MSSV (1100 psia +/-1%).

To avoid inadvertent discharge of the SiTs (below 650
| psta).

To determine when to depressurize the SITs.

To initfate action to lower SIT pressure to avoid
inadvertant discharge to the RCS.

|
|
|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
.
|

| To determine during an SGIR 1f PZR pressure requires
| shifting from mainteining +/-50 psid (primary to

| secondary), to maintaining RCP NPSH and CET SAT Margin
' >20 F.

| To verify PZR pressure is < 1000 psie to alnlmlge the
| possiblity of Lifting the Main Steam Safety Valves
| (MsSvs) on the tsolated s/G.
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SONGS 2/3 1SOP 11 PHASE I}
ENSTRUMENT USE AND BASES TABLE

DATE: 04730793
REVISION: 01

-_..'

Q.A. APPROVED JABLE . Module ¥: 08 Q,A. APPROVED TA
, | steP vawes | |
GRP | PARAMETER | ENG. LINIT | BASES | USE
| | |
I I |

13 | PZR PRESSURE

PZR PRESSURE
I

14 | PZR PRESSURE

PZR PRESSURE

PZR PRESSURE

| > 1000 psIA
| L 1088 psIA

< 1400 PSIA
UL 1514.7 PSIA

> 1400 PSIA
UL 1514.7 PSIA

> 1430 PSIA
LL 1361 PSIA

> 1430 PSIA
LL 1361 PSIA

| The purpose of the engineering Limit is to reduce the
| probability of a ruptured and isolated $/Gs MSSV(s)

| opening. 1t is based on the nominal getpoint for the
| lowest set MSSV (1100 psis +/-1%).

|

|

| The eng Limit is based on the capacity of the

| intermediate pressure Letdown retief valve which is

} equat to the capacity of one letdown control valve in
| the wide open position during normal operation.

|

|

| The eng Limit is based on the copacity of the

| intermediate pressure letdown relfef valve which is

| equal to the capacity of one letdown control valve in
| the wide open position during normal operation.

| The eng Limit is derived from CEN-268 which describes
| the strategy for tripping atl four RCPs following o

| smatl break LOCA to avoid a degradation in core

| cooling. 1361 PSIA fs based on results of a 3410 Myt
| plant best estimate analysis.

| The eng Limit is derfved from CEN-268 which describes
| the strategy for tripping sll four RCPs following a

| small break LOCA to avoid a degradation in core

| cooting. 1361 PSIA is based on results of a 3410 Myt
| plant best estimate analysis.

| To deternine during an SGTR (w/ T-hot <530 £ and $/6

| Levet rapidly trending >90% ) 1f P2R press requires

| shifting from maintaining RCP NPSH & CET SAT Margin »2¢
| ¥ to maintaining $/6 d/p +/-50 psid.

] To verify Preasuflzer Pressure is < 1400 PSIA, which s
| » prerequisite for oligning both letdown flow controf
| valves during a Cooldosm/Depressurization.

To confirm that only one tetdown flow control valve is
| unisolated ¢> 1400 psia),

| Used in the determination to trip all RCPs in the event
| of a LOCA.

To determine if two RCPs must be stopped,
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DOCUMENT NO: 00V-0PS$92-179

PAGE NO: 9 OF 13

Q.A, APPROVED JABLE
|
GRP | PARAMETER

| STEP VALUE/
|  Ene. LIMIT
|

SONGS 2/3 1SOP 1] PHASE 1}
INSTRUMENT USE AND BASES TABLE

Module #: 08

BASES

DATE: 04/30/93
REVISION: 01

g 0 AB

USE

15 | PZR PRESSURE
PZR PRESSURE

PZR PRESSURE

17 | PZR PRESSURE

I
!
I
]
|
|
|
|
|
|
|
17 | PZR PRESSURE
|
!
|
!
|
I
I
|
|
I
!

I
| <= 1430 pSIA
| LL 1361 psiaA

| > 1430 pSIA
LL 1361 PSIA

< 1500 PSIA
UL 1493 PSIA

UL 2375, LL 1740

CNTRLD <2380 PSIA

|

|

!

I

|

I

|

I

|

|

|

| CNTLD 1740 - 2380
I

I

|

|

|

|

| uL 2375, 1L 1740
|
|
|
I

| The eng Limit is derived from CEN-268 which describes
| the strategy for tripping all four RCPs following a

| small bresk LOCA to avoid a degradation in core

| cooling. 1361 PSIA .is based on results of a 3410 Myt
| ptant best estimate analysis.

| The eng Limit is derfved from CEN-268 which describes
| the strategy for tripping all four RCPs following o

| small break LOCA to avoid a degradation in core

| cooling. 1361 PSIA fs based on results of a 3410 MWt
| plant best estimate anatysis.

| The engineering Limit is based on the maximm HPS! pump

| shutoff head per pump specifications and does not
| account for any uncertainties.

| The upper Limit is based on the High Pressurizer

| Pressure Resctor Trip setpoint. The lower limit is

| based on the Low Pressurizer Reactor Trip setpoint and
| the Safety Injection Actuation Signal (SIAS).

| : '

|

| The upper Limit is based on the High Pressurizer

| Pressure Reactor Trip setpoint. The lower limit is

| based on the Low Pressurizer Resctor Trip setpoint and
| the Safety Injection Actuation Signal (SIAS).

To determine {f at least one RCP in each Loop must be
stopped.

To verify the number of RCPs allowed to be running.

| To ensure PZR pressure is at or below the shutoff head
| of the HPSI pumps (procedure specified number 1s 1500
| psiad.

|

|

l To verify expected post-trip reactor pressure response
| (PZR pressure betueen 1740 psia and 2380 psia).

To verify that PZR pressure is controlled.
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DOCUMENT NO: 009-0pP$92-179
PAGE NO: 10 OF 13

Q.A. APPROVED TABLE

GrP | PARAMETER

SONGS 2/3 [SOP Il PHASE 1}
INSTRUMENT USE AND BASES TABLE

DATE: 04/30/93
REVISION: 01

Q APP A

l
18 | PZR PRESSURE

|
18 | PZR PRESSURE
|

19 | PZR PRESSURE

20 | PZR PRESSURE

20 | P2R PRESSURE

Hodule #: 08
| sveP vawes |
| ENG. LIMIT | BASES
| |
I I
| < 1740 pSIA | The eng Limit is based on the Safety Injection
| LL 1740 PSIA . | Actuation Signal (SIAS) and Pressurizer Pressure - Low
| | trip setpoint. Uncertainties associated with the
| | actuation function of the pressure channel are
| | included, those associated with the indicator are not.
| |
I |
| > 1740 psIA | The eng Limit is based on the Safety Injection
| LL 1740 PSIA | Actuation Signal (SIAS) and Pressurizer Pressure - Low
| | trip setpoint. Uncertainties associated with the
| | ectuation function of the pressure channel are
| | included, those associated with the indicator.sre not.
I I
| I
| TREND:2000-2275 | The eng Limits are based on the normsl PZR pressure
| UL 2300, LL 2200 | control band using sprays and heaters, including the
| | backup heaters. 1t RCS pressure is being controlted by
| | the PZR Pressure Control System, then pressure should
| | be in or trending to the specified band.
I l ‘
I

|
| »20<200 SN CURVES | ABB-CE has been directed by SCE not to supply

| NOT APPLICABLE | engineering limits for this curve or teble.

| > RCP NPSH CURVES | ABB-CE has been directed by SCE not to supply
| NOT APPLICABLE | engineering Limits for this curve or table.

e e —
. o ey, P R

|
| USE
|
[

| Yo ensure SIAS is actuated if PZR Pressure < 1740 PSIA.

To verify PIR Pressure s greater than the Low PZR
Pressure trip setpoint and SIAS setpoint.

|

|

|

|

|

|

|

|

|

I

|

|

|

| To verify expected post-trip RCS pressure response (P2R
| pressure trending to between 2000 psia and 2275 psia).
|
|
|
I
|
|
I
I
|
|
]
|
|

To verify that PZR Pressure is between the 20 deg F and
200 deg F Post Accident P/T Limit curves.

To confirm availebte NPSH for operating the RCP(s).



(,,

|
20 | PZR PRESSURE
|
|
|
20 | PZR PRESSURE
|
|
|
20 | PZR PRESSURE
|
|
|

21 | PZR PRESSURE

21 | PZR PRESSURE

PZR PRESSURE

|
|
|
|
|
|
|
|
21 | P2R PRESSURE
[
|
|
|
2|
[
|
|
|

>20<200 S CURVES | ABB-CE has been directed by SCE not to supply
NOT APPLICABLE | engineering limits for this curve or table.

>20<200 SM CURVES | ABB-CE has been directed by SCE not to supply
NOT APPLICABLE | engineering timits for this curve or table,

I

|

>20<200 SM CURVES | ABB-CE has been directed by SCE not to supply
NOT APPLICABLE | engineering timits for this curve or teble.

|

|

STOP LOWERING | There are no engineering limits for the trending or
NONE | monftoring of parameters. Since no value is specified
| in the trend, no engineering Limits apply.

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

ACCEP RATE OF CHG | There are no engineering Limits for the trending or
NONE | monitoring of parameters. Since no value is specified
| in the trend, no engineering Limits apply.

STABLE OR RISING | There are no engineering Limits for the trending or
NONE | monitoring of paremeters. Since no value is specified
| in the trend, no engineering timits apply.

L
N

( .

DOCUMENT NO: ObL. ./S$92-179 SONGS 2/3 1SUP 11 PHASE 11 DATE: 04/30/93
PAGE NO: 11 oF 13 INSTRUMENT USE AND BASES TABLE REVISION: 01
Q.A. APPROVED TABLE Modute #: 08 Q.A, APPROVED TABLE

| | stEP vawes | |
GRP | PARAMETER | EnG. LMIT | BASES USE

| l l

|

To maintain saturation margin while performing
controllied primary plant depressurization and cooldown.

To assist in PZR pressure reduction during cooldown,

To verify that PZR pressure is within the post accident
P/T limits to determine success path performance.

To prevent void formation.

To verify PZR pressure is reduced to within 50 psé of
the isolated (ruptured) $/G pressure.

To determine If the rate of PZR pressure change is
acceptable during PZR spray or heater operation.
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DOCUMENT NO: 009-0PS92-179
PAGE NO: 12 OF 13

Q.A. APPR ABL

GRP | PARAMETER

ENG. LIMIT

STEP VALUE/

SONGS 2/3 1SOP If PHASE 11
INSTRUMENT USE AND BASES TABLE

Modute #: 08

|
| BASES
I

DATE: 04/30/93
REVISION: 0%

Q APPRO A

USE

c—-.—..l

21 : PZR PRESSURE
I
|
|
I

21 | PZR PRESSURE

21 | PIR PRESSURE
|
|
I
!
21 | PZR PRESSURE
|
|
|
|
21 | PZR PRESSURE
|
|
|
|
22 | PZR PRESSURE

|
bl
o

| STBL/RSNG & CNTRL | There are no engineering lLimits for the trending or

NONE

| monitoring of parsmeters. Since no value is specified
| in the trend, no engineering limits apply. :
' .

|

RAPIOLY LOVERING | There are no engineering Limits for the trending or

|
| NONE
I

STABLE

MAINTAINED

PER TABLE
NOT APPLICABLE

| monitoring of paremeters. 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 timits 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 parsmeters. Since no vatue is specified
| in the trend, no engineering limits apply.

ABB-CE has been directed by SCE not to supply
engineering limits for this curve or table.

|

I

|

I

| To verify that RCS pressure is controlled.
I

!

l

I

.| Yo identify the type of event and Location when
| Pressurizer Pressure is rapidly decreasing, using the

| "Bresk identification Chart®.

| To achieve control of CET Sat Margin by stebilizing
| pressurizer pressure and level.

To verify expected RCS depressurization as $/G steaming
and feeding continue.

To verify adequate HPSI flow during hot and cold leg

I

I

|

I

|

|

|

| .
| To verify that RCS pressure is controlled.
I

|

|

|

|

| injection.

|

|
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SONGS 2{

-S0P 11 PHASE 1]

DATE: 04/30/93
REVISION: 01

PAGE o: |  r g3 INSTRUMENT USE AND BAsEs TABLE
Q:A. App A Hodule #: 0g Q.A, APPROVED TABLE
| STEP vaLve/ |
GRP | PARAMETER ENG. Limiy | BASES USE
I

]
23 | PIR PRESSURE
|
|
|
|
|

I
]
I
I
I
, ]
]
I
I
I

< 2275 PSIA & DEC
UL 2275 psia

| The engineering Limit i bageq on the Pressurizer

| Pressure contro
| the Pressurizer
| to close when p

]
I

| System (PPCS) signal for operation of
Spray valves receive a signa( .

Sprays.
2R pressur

e decreases beloy 2275 psia.

To ensure normal and auxitisry Spray valves are closed,

I
]
|
l
]
I
]
I
I
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f ABB COMBUSTION ENGINEERING
ENGINEERING LIMIv DOCUMENT covegr SHEET

IENT: Southern California Ediscn PLANT: San Onofre 243

C-E JOB NUMBER: 2001216
D e

PROJECT: ISOP? Iz Support

DOCUMENT: Module og Group 031 Engineering Limit ang Bases
PARAMETER: Pressurizer Pressure

PREPARED py: L. A. Wilg
: Cognizant Engineer (Brint Name)

/Ay_w L Date: 227’7//67
CogniZant Engineer (Signature) -

VERIFICATION STATUS : COMPLETE
Th

e Safety-Related design information contained in this
document hag been verified to pe correct by means of
Design Revieyw using Checklists Ao 7 of QAM-1031.

%/ 557
Date

-

‘Name ) signature\
- Independent Reviewer .

APPROVED By: J. R. Congdon
Cognizant Engineering Manager (Print Name)

224;525;3
Manager (Signature) Date
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Revision: 01
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80ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 Group: 01

Pa:;meter : Pressurizer Pressure

Step Value(s): Use(s):

< 50 psid rupt s/G To verify PZR Pressure is reduced to within
50 psi of the isolated (ruptured) s/

pPressure.
* 50 psi iso S/G To verify P2zR pressure is reduced to within
50 psi of the isolated (ruptured) s/
Pressure.
> S/G Pressure To ensure RCS pressure remains higher than

ruptured S/G pressure in order to minimize
RCS dilution due to backflow.

< 8/G Pressure To monitor lowering RCs Pressure to < S/G

Pressure to restore the isolated S/G level
to less than 80% NR.

Engineering Limit(s):
Upper Limit s0 Psi greater than S/G Pressure

Lower Limit 50 psi less than S/G Pressure

Bases for Engineering Limit(s):

personnel.



Pile No: 009-OP892-122
; Revision: o1 .
s Page: 3 of 4

Therefore, based op Analyses describeg in Reference 2, a -
tolerance on the differential Pressure of + 50 psi was specified
i ence 3 (Which hag received interinm approval by the NRC)

Reference 2 presents Calculatjong which demonstrate that, jir the
RCS couig be instantly and homogeneously diluted by the entire
mass of a non-borateg steam denerator, other effects on
reactivity woulgq Prevent 3 reactor restart, Reference >

o] d

Iessure will not threaten the maintenance of adequate shutdown
largin. Therefore, the lower engineering limit for Pressurizer

| rev. o3

| rev. o3

vendor architect, etc,) ang SCE. 1Its Use asg reference

material jg justified when the basis for the engineering

limit jg "operational eXperiencen or "engineering judgement",
and no Primary of Secondary Design Document exists, | rev. o

| rev. o1
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Revision: 01
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References:

1.

2.

Emergency Procedure Guidelines, CEN-152, Revision 03, Bases
for SGTR Guideline, Step 12, page 6-60.

CE-NPSD-407, NSSS Response to Operator Actions During
Postulated Events for Resolution of C-E Emergency Procedure
Guidelines SER-Items, March 1987.
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; ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: SOuthern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 02 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: L. A. Wild
Cognizaniz?ggineer (Prins,Name)

& Q/W Date: L/Af/ff

Cognizant Engineer (Signature)

docgment' has been verifiea ‘to be gorrect by means of
Design Review using Checklists A> 9  of gam-101.

LIRITT 140 CRERS ﬂ_&_za‘zf_' ﬁ&u ?’/3%3
Name ignature Date

Independent Reviewer
APPROVED BY: J. R. Congdon
Cognizant Engineering Manager (Print Name)

Engineering anager (Signature) 5§Da¥e
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8ONGS 253 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

BNGINBBRING LIMIT Basgsg DOCUMENT

Module: 08 Group: o2

Parameter: Pressurizer Pressure

8tep value(s): Use(s):

> 100 psia To verify pzr Pressure jg high €nough (> 3199

Psia) tgo force Recs fluig through the seais Prior
to opening the RCP seal bleedofr path.

Bngineering Limit(s),

Lower Limit 3165 psia

B. s for Engineering Limit(s):

The minimunm aCCeptable Pressure for the Rcp Seals is s5¢ Psi per
stage (Ref,. 1). The controlieq bleedofs is between tpird stage

Ssumptions:

The seals Currently installed are those Specified jpn the
reference report.



Réferences:

1. "Reactor Coolant

Pile No:
Revision:
Page:

OO9~OP892-193
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT 2 San Onofre 2&3

PROJECT: ISOPS II Support C~E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 03 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

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

Kq M Date: '722;[:9__2
Cognizant Engineer (Signature) S

IF TON STATUS: COMPLE
The Safety~Related design information contained in this
document has been verified to be correct by means of

Design Review using Checklists Ao 2 of QAM-101.
[LARTIW s7cer.  +ong . Hae Hos/5
Name Signature ‘ Date

Independent Reviewer

APPROVED BY: J. R. Conadon
Cognizant Engineering Manager (Print Name)

Cognpzant/Engineering Ma)ager (Signature)
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

. ENGINEERING LIMIT BASES DOCUMENT

Module: 08 -f Group: 03
Parameter: Pressurizer Pressure
8tep Value(s): Use(s):

> 200 & CONTROLLED To verify pressurizer (pzR) pressure is
greater than the shutoff head of the LPsI
pumps (200 psia stated) andg controlled.

| rev. o1
< 200 psia To verify PzR Pressure is less than the

shutoff head of LPSI pumps to establish LpPSI
flow into Recs.

Engineering Limit(s).:

Upper Limit 200 psia

Bases for Engineering Limit(s):

The Engineering Limit is based on the shutoff head of the LPSIT
pumps.

RCS pressures at or above 200 psia, the LpsT pumps are not

pProviding flow to the RCS and are not contributing to maintaining
the safety functions. '
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Revision: o3
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Lssumptions:

460 feet (199.43 psi assuming water at 60°rF; i.e., 200 psi
nominal), An increase in suction Pressure above.that used
to determine the shutofs head of the pump yquld.lpcrease the

the output Pressure of the LpsT pump.

<+ In accordance with NESsgL Quality Procedure 5023-XXIV-7-15,
€ Treference Noted below ig considered to be g Secondary

Ref: 3 | rev
Reterences:

1. Letter frop V. €. Hall (CE) to p. g, Nunn (sc), serial g-
CE-8660, dated July 22, 1983, "Transmittal of Documentation
to Support soNngs 2 & 3 Plant Specific Technicajl Guidelineg, n

2. SONGS Plant Specific Technicaj Guidelines, Revision 01, Loca
' Ggideline, Pages s5-34 through 5-36.

3. Updateqd FSaR, through revision 8, Table 6.3-2,

431

o1

01

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER-BHEBT

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: Isors 17T Support C=E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 04 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: L. A. Wilg

Cognizant. Einee_r (Ppint Name)
Z - M/g Date: V(é 75/?

Cognizant Engineer (Signature)

dcct}ment has been verified to be ;orrect by means of
Design Review using Checklists e of QAM-101.

LoTd Grem 2 L Ko 2
Name ' ‘

Signature Date
Independent Reviewer

-_—

APPROVED BY: J. R. Congdon
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80ONG8 253 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DocuMeyy

Module: og ' ‘Group: o4

Parameter: Pressurizer Pressure

8tep Value(s): Use(s):

< 250 psia To verify Pzr Pressure jig below the shutoff headg
of the containment Spray (cs) Pumps (25p psia
stat d)

Bngineering Limit(s)s.
~—oPer Limit for CS Pumps = 270 psia.
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Revision: o3 '
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Py = Pump :_&i.ischarge Pressure in bsig
Shutoff head = peaq developed aCross the pump a¢ 2exo flow

1 s
sign OCuments. o eir yse as reference documents for the
englneerlng limit basis jg assumed to € Justifieqg based on
eénsuring that e engineerlng limit js consistent With the
Current design basis ang Operating license. | rev
Ref: 3 and 2 | rev
Reterences:

1. Updateqd FSAR, through Tevision 8, Section 6.2.2.1.2.2.A and

2. Updateqg FSaAR, through revision 8, Figures 6.2-47 through
6.2~50.

01

< 01
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ABB COMBUSTION ENGINEERING
BNGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: . Southern California Edison PLANT: San onofre 2&3
znoaegz: ISoPs 11 Support

C-E JOB NUMBER: 2001216
DOCUKBNT: Module g¢g

Group 0s Engineering himit and Basesg
PARAMETER:

Pressurizer Pressure

C?% £2<é£é5rint Name)

. Date: _2/%
Cognizant Engineer (Signature)g )

Correct by means of
9 Checklists 2 ? _ of QAM-~-301.

L2ER7 0 Creen % 1% :3

Name Signature

Independent Reviewer

Date

APPROVED BY:

J. R. cOngdon
C

Oognizant Engineering Manager (Print Name)
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8ONGS 253 INSTRUMENT SUITABILITY STUDY

ModQule: 0sg

Parameter:

8tep Value(s):

< 340 psia

Engineering Lim

Upper Limit 376

Bases for Engin

The limit is ba
to open isolatj
when PZR Pressu
exceeding the g
System (435 psgj
than the inter]

EMERGENCY OPERATING PROCEDURES
BNGINEERING LIMIT BASES DOCUMENT

Group: 0s

Pressuri;er Pressure
Use(s)é
RCS to 'get on Shutdown Cooling (< 385°F and

< 340 psia Specified).

To verify shutdown cocling conditions are met
(T-hot < 385°F, PZR Pressure < 340 psia).

it(s):

psia

eering Limit(s):

sed on a Permissive signal which allows operations
On valves in the shutdown cooling suction lines

re is < 37¢ pPsia (Ref. 1). This Prevents

esign Pressure of the shutdown cooling (SDC)

g) (Ref. 2). Pressure must be reduced to less

ock setpoint for SDC to be placed in service.

Additiona) Discussion
=====20hal Discussion

Assumptions:

1. In accorda
the refere
Design doc

nce with NESsL Quality Procedure SOZ3-XXIV-7-15,
Nces noted below are considered to be Secondary
uments. Their uyse as reference documents for the

€ngineering limit basis is assumed to be Justified based on

ensuring that the engineering limit is consistent with the

current design basis ang operating license. | rev.
2 | vae



References:

1.

Pile No:
Revision:
Page:

Figure 6.3-5 (2),

009-0P892-175
01

3 of 3

8, Section 7.6.1.1.1.
» through revision 8,
B

Drawing
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. ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

I : .Soutnérn California Edison PLANT: San Onofre 2&3

ROJECT: ISOPS' II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 06 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: L. A, Wild
COgnizizfézngineer (Ppint Name)

: Q é"/‘v‘ Date: _Mf
Cognizant Engineer (Signature) .

YERIFICATION STATUS: COMPLETE
The Safety-Related desi

document has been verified to be correct by means of
Design Review using Checklists Ap ¢ of QaM-101.

lgrrio Gretr ek _f, 525 0/

Name Signature Date
Independent Reviewer

e e e

APPROVED BY: J. R. Congdon

Cognizant Engineering Manager (Print Name)

\

t Engineering M€nager (Signature) /Ddte
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S8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES
ENGINEERING LIMIT BASES DOCUMENT

Module: 08 Group: 06
Parameter: Pressurizer Pressure
8tep Value(s): Use(s) : _
< 395 psia To specify the setpoint to allow bypassing SIaAs
(395 psia). | rev. o1
Engineering Limit(s):
Upper Limit < 400 psia

Lower Limit > 300 psia

Bases for Engineering Limit(s):

The Engineering Limit is based on the pressure for the low
Pressurizer pressure trip signal (Ref. 1 and 2). A pPrevious EOI

further lowered) before reaching the existing setpoint. The
lowest setpoint allowed is 300 psia (Ref. 1 through 4). fThis is

The trip may not be manually bypassed until RCS pressure is less
than 400 psia (Ref. 1 through S5). This is the upper limit for
bypassing the low pressurizer pressure trip.

Assumptions:
1. In accordance with NES&L Quality Procedure S023-XXIV-7-15,

the references noted below are considered to be Secondary
Design documents. fTheir use as reference documents for the

Ref: 1 through 5 | rev. 01
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References:

1. SoNGs Units 2 Technical Specifications, through Amendment:
94, Table 3.3-4,

2. SONGS Units 3 Techniéal Specifications, through Amendment
84, Table 3.3-4.

3. Updated FSAR, through revision 8, Section 7.2.1.1.1.6.
4. Updated FSAR, througﬁ revision g, Section 7.3.1.1.1.

5. Updated FSAR, through~revisiqn 8, Section 7.2.1.1.5.1.
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ABB COMBUESTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C=-E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 07 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: L. A. wild
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pate: S/27/73

VERIFICATION STATUS: COMPLETE
The Safety-Related design information contained in this
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Independent Reviewer

APPROVED BY: J. R. Congdon
: Cognizant Engineering Manager (Print Name)

o forfoz

Cogpizapt Engineering’ Manager (Signature) /7 Date
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;SQHGS 2&3 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 Group: 07

Parameter: : Pressurizer Pressure

Step Value(sf: Use(s):

< 395 psia To verify that PZR pressure is < 395 to allow
isolation of the Safety Injection Tanks (SITs).

To initiate action to isolate SITs to prevent
inadvertent discharge.
' | rev.

Engineering Limit(s):

Lrwer Limit = 370 psia

Bases for Engineering Limit(s):

In order to prevent inadvertent discharge of the SITs to the RCS
they must be isolated before RCS pressure is less than SIT
pressure. References 1, 2 and 3 specify that it is undesirable
to allow the nitrogen cover gas in the SITs to enter the RCS.
The Engineering Limit is based on the pressure band to which the

SIT nitrogen overpressure is reduced during an RCS cooldown (350
psia to 370 psia).

\ssumptions:

.. It is assumed that process uncertainties in Py, and Py, have
not been accounted for. In particular, the pressure
associated with the difference in elevation head between the
SIT and the pressurizer has not been considered. When
operating within the EOIs a stable pressurizer level is
unlikely and therefore no specific level has been assumed on
which such a pressure differential could be calculated.

As noted above, the SIT nitrogen overpressure is reduced in
a previous EOI step. The upper limit of that step value is
ssumed to exist in the SITs at this point in the procedure.
~.~he actual RCS pressure limit for each tank is dependent on
the actual pressure in that tank.

o1
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In accordance with NES&L Quality Procedure $023-XXIV-7-15,

the reference noted below is considered to be a Secondary
Design document. 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. | zev.

Ref: 1 | rav.

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. | zev.

Ref: 2 and 3 | rev.

.__-eferences:

1.

2.

"Emergency Procedure Guidelines," CEN~152} Revision 03, Page
5~111, Bases for LOCA Step 39.

SONGS "Emergency Procedure Technical Guidelines,” Revision
01, June 1984, SGTR Guideline, page 6~-34.

SONGS "Emergency Procedure Technical Guidelines," Revision
01, June 1984, Appendix A, page A-52.

01

01

01

01
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PROJECT: ISOPS II Support C~E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 08 Engineering Limit and Bases

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

Cognizant Engineer (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 _QA/2 2 of QAM-101.

LLBIEDR GREER.  p f e o3/t

Name Signature Date
Independent Reviewer

APPROVED BY: Jd. R. Congdon
coii izant Engineering Manager (Print Name)

31*/141 /41 /4214Z;7,/” 79

Cognj zaéﬁ Englneerlﬁé Magager (Signature) //Date
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S8ONGE 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 i Group: 08

Parameter: Pressurizer Pressure

Btep Value(s): dﬁa(s):

< 395 psia To initiate reducing the number of available
HPSI pumps to within the design capacity of the
LTOP relief wvalve.

Engineering Limit(s):

Upper Limit 420.7 psia (nominal) - Note: Applicable only when
LTOP is in service.

Bases for Engineering Limit(s):

The Engineering Limit is based on the setpoint of the LTOP relief
valve 406 * 10 psig (Ref 1 and 2). If the LTOP relief valve is
on line, the available HPSI pumps is reduced to one in order to
ensure that the design capacity of the LTOP relief valve is not
exceeded. (LTOP is required to be in service when T, 4 < 287°F,
Unit 2, or £ 267°F, Unit 3.)

Additional Discussion

There is no apparent basis for disabling all but one HPSI pump
when RCS pressure is less than the step value indicated above.
The plant Technical Specifications Bases specify that the valve
used to provide LTOP protection (the Shutdown Cooling System
relief valve) has adequate relieving capacity to protect the RCS
from overpressurization when the transient is limited to
inadvertent safety injection actuation with two HPSI pumps
injecting into a water-solid RCS with full charging capacity and
letdown isolated (Ref. 3 and 4). However, limiting the available
punps to one, ensures that if the third HPSI pump is
inadvertently energized, then this condition will be within the
macity of the LTOP relief valve.
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Assumptions: .

1.

2.

The available HPSI pumps must be lowered to one to prevent
challenqing LTOP.

It is assumed that process uncertainties in Py, have not
been accounted for. 1In particular, the pressure associated
with the difference in elevation head between the LTOP (SCS
relief) valve and the pressurizer has not been considered.
When operating within the EOIs a stable pressurizer level is
unlikely and therefore no specific level has been assumed on
which such a pressure differential could be calculated.

The FSAR notes that the relief is set under conditions other
than the valve would experience under normal operation. The
assumed set pressure at the SCS design temperature would be
402 psig. (Reference 5.) The effects of ambient conditions
on the relief valve setting have not been accounted for.

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 through 5 : | rev. 01

References:

l.

2.

SONGS Units 2 Technical Specifications, through Amendment
94, Section 3.4.8.3.1.

SONGS Units 3 Technical Specifications, through Amendment
84, Section 3.4.8.3.1.

SONGS Units 2 Technical Specifications, through Amendment
94, Bases Section 3/4.4.8.

SONGS Units 3 Technical Specifications, through Amendment
84, Bases Section 3/4.4.8.

Updated FSAR, through Revision 8, Section 5.2.2.11.2.2.
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DOCUMENT: Module 08 Group 09 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: L. A. Wild

COgnlz?glneer (Print Name)
%[ ' Date: '/ 7-7/ f

Cognizant Engineer (Signature)

VERIFICATION STATUS: COMPLETE

The Safety-Related design information contained in this
docunment has been verified to be correct by means of
Design Review using Checklists AJs 7 of QaM-1o01.

fMatrin Greir gl ifiee Sos/bz

Name Signature ' Date
Indgpendent Reviewer

APPROVED BY: J. R. Conadon
izant Engineering Manager (Print Name)

1za Englneer:. 4 Manager (Signature) - ate
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8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 . Group: 09

Parameter: Pressurizer Pressure

Step Value(s): Use(s)%

< 395 psia To specify the setpoint to allow lowering the
charging pump discharge dampener pressure to 200
psig.

Engineering Limit(s):

Upper Limit 400 psia

Baées for Engineering Limit(s):

Nitrogen precharge pressure should be kept at approximately 60%
of system operating pressure (Ref 1). Reference 1 also specifies
that the charging pump discharge dampeners should be adjusted for
a 200 psig precharge when RCS pressure is lowered to 400 psia
during cooldown. This apparently is an operational
consideration. References 2 and 3 do not provide any
restrictions or instructions on adjusting the pressure of the
discharge pulsation dampeners. No basis for the operational
limit contained in Reference 1 has been identified. Reference 4
requested additional data to support a bases for this use.

Assumptions:

l. 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. | rev. 01

Ref: 1, 3, and ¢ | rev. 01

2. In accordance with NES&L Quality Procedure S023-XXIV-7-15,
the reference noted below is considered to be a Secondary
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Design document . Its use ag 4 reference document for the
engineering limit basjsg is assumeq to be justifieq based on
eénsuring that the engineering limit jis consistent with the
current design basis ang Operating license. | rev.
Ref: 2 | rev.

Reterences:

1. SONGS unit

Message, "Re
Data,n Bilj]

2°and 3 Operating Instruction S023-3-2
» Effective Date aAprii 2, 1987, "eves
Wn. ”

‘l'
Charging
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: ABB COMBUSTION ENGINEERING
: ENGINEERING LIMIT DOCUMENT COVER S8HEET

CLIENT:  Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 10 Engineering Limit ang Bases
PARAMETER: Pressurizer Pressure

PREPARED By: L. A. wild

Cognizant ngineeriégi}nt Name)

- 4
< &

Cognizant Engineer (Signature)

Lo &
S BRT 0 e 20t Lo G v/
Name Signature

Date
Independent Reviewer

APPROVBD BY: J. R. Congdon
Cognizant Engineering Manager (Print Name)

e Al P »
<

ognizant Engineerigg/ﬁénager (Signature) Date
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8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 Group: 10

Parameter s Pressurizer Pressure

8tep Value(s): Use(s):

S 500 psia To verify adequate HPSI flow during hot and cold
leg injection.

> 500 psia To aid in the selection of the appropriate
lineup when initiating hot and cold leg
injection.

Engineering Limit(s):

500 psia

Bases for Engineering Limit(s):

At RCS Pressures greater than 500 pPsia the HPST flow through the
individual cold leg injection paths is expected to be in the
extreme low end of the cold leg indicator scale. Therefore,
indicated flows at RCS pressure > 500 psia are not expected to
be accurate. (Reference 1, Attachment (2) & (3).) since with
Pressure greater the 500 psia the operators cannot accurately
determine combined flow to the cold leg injection pPaths and
thereby'accurately adjust the Split between hot and cold leg
flows, throttling to set these flows is not used. At pressures
less than 500 Psia a table js Provided in the applicable EOIs to

Specify the flow Split between the hot legs and the combined cold
leg injection flow paths.

Additional Discussion
s====lonal Discussion

As discussed in Reference 1, in addition to the accuracy
consideration discussed above, at Res pressures > 500 psia
backpressure conditions prevent excessive runout f]low and the

hot and cold side injection flows will increase. To prevent
excessive pump floyw and ensure acceptable hot leg and colg leg
flows, the cold leg injection valves are throttled. (Reference
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' Below 500 psia the flow SPlit is as specified in the EOIs. ‘The

- minimum hot ang cold leg flows are Specified in Figure 5.19;

" Provided in Reference 1. The flow rates are required to ensure
adequate flushing of the reactor vessel based on pressure in the
R

The figure also Specifies that total flow in excess of 9210

gpm is not permitted. The information provided in Figure 5.19 of
Reference 1 was apparently incorporated in the EOI's as the table
in the indicateqd attachments. Reference 2 is consistent with the
total flow which would be obtained by adding the hot/colq leg
flows of Figure 5.19 or the table in the EOI's. -

Assumptions:

1.

In accordance with NESs&L Quality Procedure SOZB-XXIV-?-lS,
documents that are not Primary or Secondary Design documents
may be used as reference documents if justification is
Provided. fThe references noted below are formal engineering

limit is "operational exXperience" or "engineering judgement",
and no Primary or Secondary Design Document exists. | rev. 01

Ref: 1 ang 2 | rev. 01

References:

1.

Letter v. c. Hall (c-E) to D. P. Brieg (SCE), serial S-CE-~
9704, dated November 21, 1984, "g-p Review of Upgraded
Emergency Operating Instructions, PO M4100001."

SONGS ”Emergency Procedure Technical Guidelines, " Revision
01, June 1984, Loca Guideline, Figure 5-20, page 5-94.
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DOCUMENT: Module 08 Group 11 Engineering Limit ang Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: L. A. Wild

Cognizant Engineer (Pri Name)
K@ 4/ Date: _(/éZZZ}

Cognizant Engineer (Signature)

document has been verified to be Forrect by means of
Design Review using Checklists /o of QAM-101.

ST 4D L. 2pt @ Y2 o 5z
Name Signature

. Date
Independent Reviewer

APPROVED BY: J. R. Congdon
Cognizant Engineering Manager (Print Name)

4:! VDMQZ{' /é?7 /4i:hi 3“’0:3
@ izaht Engineering nager (Signature)

ate
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BOﬁGS 2&3 INSTRUMENT SUITABILITY STUDY
+ EMERGENCY OPERATING PROCEDURES

' ENGINEERING LIMTT BASES DOCUMENT

Module: 08 i Group: 11

Parameter: ?ressurizer Pressure

8tep value(s): Use(s):

<

615 psia To check PZR Pressure < 615 PSIA to ensure flow

from the safety injection tanks (SITs) to the
RCS.

Engineering Limit(s):

Upper Limit 615 psia

Bases for Engineering Limit(s):

Assumptions:

1.

It is assumed that process uncertainties in P, and Pg;; have
not been accounted for. 1In particular, the pressure

unlikely and therefore no specific level has been assumed on
which such a Pressure differential could be calculated.

In accordance with NES&L Quality Procedure 8023-XX1V~7-15,
the references noted below are considered to be Secondary

Ref: 1 and 2

01

01
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References:

1. SONGS Units 2 Technical Specifications, through Amendment 94,
Section 3/4.5.31. | rev. 01

2. SONGS Units 3 Technical Specifications, through Amendment 84,
Section 3/4.5.1. | rev. 01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SEEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISorPs I Support C=E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 12 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

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

{ @f 4/!/ Date: Mj
Cognizant Engineer (Signature) :

IFICATION STATUS: COMPLETE

The .Safety-Related design information contained in this
document has been verified to be correct by means of
Design Review using Checklists Lo P of 0AM-101.

gmﬁzm»w‘& séz@@{, @ #22/%3

ignature Date
Independent Reviewer

e

APPROVED BY: J. R. Congdon
Cagnizant Engineering Manager (Print Name)
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8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES
' ENGINEERING LIMIT BASES DOCUMENT

Module: 08 : Group: 12

Parameter: Pressurizer Pressure

8tep value(s): Uséfs):

< 715 psia To avoid inadvertent discharge of the SITs
(below 650 psia).

To determine when to depressurize the SITs.

< 650 psia To initiate action to lower SIT pressure to
avoid inadvertent discharge to the ReCS.

Engineering Limit(s):

Lower Limit = 55 psia

Bases for Engineering Limit(s):

Pressure in the tanks js lowered when the RCS pressure reaches
the value specified in the EOIs. The required pressure in the
tanks in Modes 1, 2, and 3 is specified in Reference 6 which is
the bases for the Engineering Limit.

Assumptions:

1. It is assumed that process uncertainties in Pozz @and Pg,; have
not been accounted for. 1In particular, the pressure
associated with the difference in elevation heag between the
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The lower 1inmjt is based on the highest allowable Pressure
in the SITs by the Technical Specifications (Ref. 6 ang 7).
The actual Rreg Pressure limjt for each tank is dependent on
the actual pressyre in ‘that tank,

N accordance with NEssr, Quality Procedure 8023-XXIV-7-15,
documents that are not Primary or Secondary Design documents
may be useg as reference documents if justification is

vendor architect, ete,) and SCE. Their use as reference
material ig justifieg when the basis for the engineering

References:

1.

2.

"Emergency Procedure Guidelines," CEN-153, Revision 03, Page
5-111, Bases for Loca Step 39,

SONGSs "Emergency Procedure Technical Guidelines," Revision
01, June 1984, seTR Guideline, bage 6-34.

SONGS "Emergency Procedure Technicajl Guidelines," Revision
01, June 1984, Appendiyx A, page A-52,

Updateg FSAR, through revision 8, Section 6.3.2.2.1.
Updateg FSAR, through revision 8, Section 6.3.2.9.7.

SONG§ Units 2 Technica) Specifications, through Amendment sS4,
Section 3/4.5.1, | rev.

01

01

o1

01

01

01

01
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7. SONGS Units 3 Technicaj 8pecifications, through Amendment 84,
Section 3/4.5.1,

| rev. o031 -
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DOCUMENT: Moguie og

Group 13 Engineering Limit ang Bases
PARAHETER:

PZR PRESSURE

PREPARED BY: L. A. wilg

cOgnizent Engineer

(Print Name)
A

' ’(i &, é//{/f/’/ Date: ¢ éfﬁ’ 3
t Cognizant Engineer (Signature) .

:2222221&: 42255: EéﬁSo:?if
\ ] Signature
Independent Reviewer

APPROVED BY: J. R. Congdon
____ﬁ_____éLe.
Cr-nlzant Eng
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SONGS 253 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: os f Group: 13

Parameter: PZR PRESSURE

8tep Value(s): Use(s):

< 1000 psia - To determine during an SGTR if P2ZRr

Pressure requires shifting from ‘
maintaining +/-50 psid (Primary to

Secondary), to maintaining RCP NPsSy
and CET SAT Margin >20°F.

To verify P2zR Pressure is < 1000 psia
to minimize the possibility of
lifting the Main Steam safety valves
(MSSVs) on the isolated S/G.

> 1000 psia To determine during an SGTR (w/ T-hot
<330°F and S/G Level rapidly trending

Engineering Limit(s):

Upper Limit: 1088 psia

Bases for Bngineering Limit(s):

nominal setpoipt for the lowest set MSSV. From References 2 g 3,
the lowest relief setting is 1100 Psia #1%. This results in a
’,lowgst pgsszb;e_re;ieving Pressure of 1089 pPsia. The upper



Assumptions::

1'

1)

2)

3)

€ reference noted beloy is formaj engineering

File No: 009-0pg

Revision: 01

Page: 3 of 3

correspgndence between the design Principals (e.qg.

imi¢ is "operational eXperiencen or "engineer;ng
and no Primary or Secondary Design Document exists

TXXIV-?-IS,

92-172

documents
ication is

+ NSSSs

Its use as reference
e engineering
i judgement",

| zev.

(33

o1

02

01



NUCLEAR GENERATION SITE OPERATING INSTRUCTIQN S023-14-4
3

UNITS 2 AND REVISION ¢ PAGE 48 OF 197
ATTACHMENT 1
&\.
AT‘gi - SGTR DEVIATION JUSTIFICATION AND BASES

EOI STEP: CONTINUE LOWERING RCS PRESSURE EPG STEP: 12 AND 13

DEVIATIONS: JUSTIFICATIONS:

1. EOI step 1sb (both A/ER and RNO 1. In any pressure reduction
columns) corresponds to the scheme for reducing the
Pressure-Temperature Timits of EPg steam generator tube rupture
step 13. Teak rate, it remains of

primary concern to maintain
subcooled conditions in the
reactor core.

, | -
2. A plant specific value of 1000 psia 2. Lowest set MsSy nomi 14/4" 7
SR, Tt
1

is used for the bracketed valye in setpoint is This
the EPGs for the preferred maximum reduces the robabiNty of
RCS pressure fol]owing affected S/G the affected and isolated
isolation. S/G’s MSSVs opening. Such

an opening would result in 3
radiologicail release to the
environment. 1000 psia, as
a setpoint, conservatively
addresses PZR pressure
instrument inaccuracies and
MSSV Tift setpoint

— inaccuracies.

3. EOI Step 16 does not discuss 3. EOI step 17 which initiates
lowering RCS pPressure to deliberate continued RCS
approximately the isolated steam cooldown references
generator’s indicated pressure as Attachment 13, PZR Pressure
EPG step 12 discusses. and Level Contro} Table.

Attachment 13 includes
guidance of attempting to
establish primary pressure
in a +50 psi pPressure band
With the isolated S/G. EOI
step 20 Specifically
addresses the pressure
differential across tube
ruptures.

affected and isolated S/G’s MSSVs opening. Such an opening would resylt ip
a radiological release to the environment. This setpoint of 1000 psia is
gdequately be]ow the loyest MSSy setpoint of 1085 Psia to address

ATTACHMENT PAGE 45 OF 194
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8ONGS 253 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BaSEs DOCUMENT

Module: 03 Group: 14

Parameter: Pressurizer Pressure

8tep Value(s): Usé(s):

< 1400 psia To verify Pressurizer Pressure ig < 1400 pPs1a,
> 1400 psia To confirm that only one letdown flow control

valve is Unisolateq (> 1400 psia).

Bngineering Limit(s);

Upper Limit 1514.7 psia

Bases for Engineering Limit(s);

1500 1b/in. g. The relief valve set Pressure is equal to the
design Pressure of the intermediate Pressure letdown Piping ang
letdown heat exchanger (Ref. 1).

1. In accordance with NEs&rL Quality Procedure 8023-XXIV-7-15,
i i to be a

01

01
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erpressure Protection
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PARAMETER: PRESSURIZER PRESSURE

PREPARED BY: L. A, wilg
cOgnizantjgngineer (gz}nt Name)

%- 0- Lal : Date:M}
Cognizant Engineer (Signature) ’

ion contained in this
document has been verified to be ?correct by means of

Design Review using Checklists Ao of QaM-101.

L0 cuen oo d Lo ob.
Nanme Signature

_ . Date
Independent Reviewer

-_—

APPROVED BY: J. R. Congdon

772

ering Maniger (Signature)
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8ONGS 253 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 . Group: 15

Parameter: PRESSURIZER PRESSURE

8tep value(s): Use(s): _

< 1430 pPsIA To determine if at least one RCP in
each loop must be stopped.

> 1430 PSIA To determine if two RCPs must be
stopped.

> 1430 PSIA To verify the number ©of RCPs allowed
to be running.

> 1430 PpPsIA Used in the determination to trip all

RCPs in the event of a Loca.
BnQineering Limit(s):

Lower Limit = 13631 PSIA

Bases for Engineering Limit(s):

Reference 1 specifies that 1361 psia does not include instrument
inaccuracies. According to Reference 2, the step value of 1430

Assumptions:

1. The reference noted below is assumed to be a Secondary Design
document. This assumption is justified based on the fact



1)

2)

Pile No: 009-0P392-176
Revision: 01
Page: 3 of 3

that it describes Strategies which have been reviewed ang
Commented on. by the Ngre. | rev.

Ref: 1 . | rev.

Ope;'at.j.ng Instruction 8023-14-9, Functiona} Recovery
Deviation Justification and Bases, Rev. 03, Pages 9 through
71.

01

01

01

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

IENT:  Southern California Edison PLANT: San Onofre 253

EROJECT: 1Sops 17 Support C=E JOB NUMBER: 2001216
. —\.._

DOCUMENT: Module o0g Group 16 Engineering Limjt and Bases
PARAMETER: PRESSURIZER PRESSURE

PREPARED EBy: L. A. wilg
Cognizant Engineer (Print Name)

fﬁ W Dete:__m?

Cognizant Engineer ( 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 Ao Z of 'QAM-101.,

[IALTIO Gresn | o b
Name Signature

. Date
Independent Reviewer

—_—

APPROVED BY: J. R. Congdon
== XK. Congdc

COgﬂnizant Engineering Manager (Print Name)

.7/
Date

el
Cog
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8ONGS 253 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES8 DOCUMENT

Module: 08 Group: 16

Parameter: PRESSURIZER PRESSURE

Step Value(s): Use(s):

< 1500 PSIA To ensure P2ZR Pressure is at or below

the shutoff head of the HPSI pumps
(Procedure specified number is 1500
psia).

Engineering Limit(s):
Upper Limit = 1493 psTa

Bases for-Bngineering Limit(s):

Accordihg to Reference 1, the step value of 1560 psia is used as
the shutoff head pressure for the HPsT pumps. It quotes S-CE-
8660 (Reference 2) which states :

’

FSAR Table 6.3-2 (Reference 3) lists the HPSI pump shutoff head
as 3450 ft. (maximum). From Reference 4, for water at 68°F,
converting to psia units yields:

(3450 ft.)(0.432781 Psi/ft.) = 1493 psia

From the above, it appears that the step value is less

It should be noted that Loca analysis HPSI delivery curve data
(Reference 5) shows shutoff head conditions (i.e., no flow) at
Pressures as low as 1375.5 psia.



© 1.

2.

Pile No: 009-0PS92~-184
Revision: 01 :
Page: 3 of 3

* Assumptions:

The Reference 3 HPSIT pump specification for shutoff head
(3450 ft.) is based on water at standard temperature (68°F).

Correspondence between the design principals (e.g., Nsss
vendor architect, etc,) and SCE. Their use as reference
material is justifieg when the basis for the engineering

limit is "operational experience" or "engineering judgement",
and no Primary or Secondary Design Document exists, | rev.

Ref: 1 and 2 | rev.

In accordance with NES&L Quality Procedure S023-XXIV~-7-15,
the reference noted below is considered to be a Secondary
Des@gn document. Its use as a reference QOcumept for the

ensuring that the engineering limit is consistent with the
current design basis and operating license. ’ | rev.

Ref: 3 : | rev.

References:

1)

2)

3)

4)

5)

Ope;ating Instruction S023-14-9, Functional Recovery
Deviation Justification ang Bases, Rev. 0, page 307 of 771.

Le?ter S-CE-8660, Documentation of SONGS Technical
Guidelines, July 22, 1983,

Sag Ongfre 2 & 3 Updated FSAR, Table 6.3-2, Safety
Injection Systen Components Parameters, Rev. 5, 2/89.

Crane Tecpnigal Paper No. 410, Flow of Fluids Through
Valves, Fittings, and Pipe, Nineteenth Printing, 1980.

S-LOCA-83-005, ECCA Request for HPSI Delivery Curve

Confirmation for SONGS Unit 2 by Plant Engineering, May 1s,
1983.

01

0l

0l

01



File No:

009-0PS92-200
Revigion: o3
- Page: 1lof 3
COMBUSTION ENGINEERTNG
ENGINEERTING LIM COVER sgepm

PLANT: San Onofre 2&3
BROJECT: 150ps II Support

C-E JOB Numpgp. 2001216
DOCUMENT; Module og

RARaHETBR:

Group 17 Engineering Limit ang Bases

Pressurizer Pressure

PREPARED BY:

L. a. Wilg
Cognizant Engineer (Print Name)
_— - Y L Date: _jﬂféZZ%?
Cognizant Engineer (Signature) '

€ correct by means of
Checklists o of QaM-31031.
4%2&22/42 é;giééAL 52222@::2 595;{%?
Name
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8ONGB 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES
ENGINEERING LIMIT BASES DOCUMENT

Module: 08 Group: 17

Parameter: f Pressurizer Pressure
8tep Value(s): Use(s):
Controlled To verify RCS pressure controlled.

< 2380 PSIa

Controlled 1740 To verify expected post-trip reactor pressure

to 2380 psia response (PZR pressure between 1740 psia and
2380 psia).

Engineering Limit(s):

Upper Limit 2375 psia

Lower Limit 1740 psia

Bases for Engineering Limit(s):

The upper limit is based on the High Pressurizer Pressure Reactor
Trip setpoint (Ref. 1 and 2).

The lower 1limit is based on the Low Pressurizer Reactor Trip
setpoint and the Safety Injection Actuation Signal (s1as)
Pressurizer Pressure Low setpoint (Ref. 1 and 2). The step

value specified is the current setpoint for these signals (Ref. 3
and 4).

Assumptions:

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15,

provided. The reference noted below is formail engineering
correspondence between the design principals (e.g., NSsSs
vendor architect, etc,) and SCE. TIts use as reference
material is justified when the basis. for the engineering



Pile No: 009-0P892-200
Revision: 01
Page: 3 of 3

Commented on by the Nrc. | rev.
Ref: 2 - - | rev.
In accordance witp NES&L Quality Procedure S023-XXIV-7-15,
he referenceg noted below are considered to be Secondary
énsuring that the engineering limit is consistent with the
Current design basis and operating license. | rev.

Ref: 3 and 4 | rev.

Reterences:

1.

SONGSs "Emergency Procedure Technical Guidelines," Revision

01, June 1984,'Appendix A, Paragraphs 2.13, 2.14, 4.17 and
4.31.

"Emergency Procedure Guidelines," CEN-152, Revision 3, Bases
for spra Step 5, ang Reactor Trip Step 4 ang SFsc 4.

SONGS Units 2 Technicai Specifications, through Amendment
84, Table 2.2-1,

SONGSs Units. 3 Technical Specifications, through Amendment
2-1.

01

01

01

01

a1

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT

COVER SHEET
CLIENT: Southern California Edison PLANT:

San Onofre 2&3
PROJECT: ISOPS 1T Support

\

PARAMETER:

éroup 18 Engineering Limit ang Basesg
PRESSURIZER PRESSURE

PREPARED BY:

—_—L. A. Wilg
Cognizant Engineer (Print Name)

47, / Date: 9275,
Cognizant Engineer (Signature) :

VERTFICATTON STATUS: coMprrre
The Safety-Related desj

' 5%%?4/%:
Signature
Independent-Reviewer

J. R. Con don
____,____~£L_x - .
Cognizant Englneerlng Manager (Prin

= Ea,/,1%§;,zégi52;;;22742;——

t Name)

ry
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8ONGS 2§3 INSTRUMENT SUITABILITY 8TUDY
.EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: og | Group: 18

Parameter: PRESSURIZER PRESSURE

8tep Value(s): Use(é):

> 1740 To verify pzr Pressure jis greater

< 1740 To ensure s1as ig actuated if pzRr
Pressure < 1740 psIA.

Bngineering Limit(s):

Lower limit = 1740 pPs1a

Bases for Engineering Limit(s):

The basis for the step value is the Safety Injection Actuation
Signal (SIAS) Pressurizer Pressure - 1oy Setpoint as listeq in
References 1 & 2,

Assumptions:

1. The engineerj

01
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Revision: 03
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References:,

1)

2)

SONGS énit 2 Technical Specifications, Table 3.3-4,
Amendmgnt 88.

SONGS ﬁnit 3 Technical Specifications, Table 3.3~¢4,
Amendment 7g,
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

c 2 Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C=~-E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 19 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: L. A. Wild
Cognizant Engineer ( 7:‘411: Name)

Z d wy,

Cognizant Engineer (Signature) -

Date: _i/.é_"._/fj_

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/p ¢ of oaM-101.

MorTn _Grigh —  22leudt Jiew _2‘__9.4!4 Z
Name Signature Date
Independent Reviewer

APPROVED BY: J. R. Congdon
Cognizant Engineering Manager (Print Name)

J o 3
// Dake
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8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 : Group: 19

Parameter: Pressurizer Pressure

Step Value(s): Use(s):

TRENDING TO: To verify expected post-trip RCS pressure

2000 TO 2275 psia response (PZR pressure trending to between
2000 psia and 2275 psia).

Engineering Limit(s):
Upper Limit 2300 psia

lLower Limit 2200 psia

Bases for Engineering Limit(s):

There are normally no associated Engineering Limits for the
trending of parameters, since no value is specified in the trend.
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.

The engineering limits are based on the normal controcl span for
sprays and heaters, including the backup heaters, which are used
to control pressurizer pressure (Ref. 1). If the RCS pressure is
being controlled by the pressurizer pressure control system, then
the pressure should be trending to the band specified for that
system. (Ref. 1 through 3)

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 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



File No: 009-~-0PS92-208
Revision: 01
Page: 3 of 3

limit is "operational experience" or "engineering judgement",

and no Primary or Secondary Design Document exists. | zev.
Ref: 1 | | rev.
2. The reference noted below is assumed to be a Secondary Design
docunment. This assumption is justified based on the fact
that it describes strategies which have been reviewed and
commented on by the NRC. } rev.
" Ref: 3 1', . | rev.
References:
1. San Oncfre Unit 2 & 3, Instrument Setpoint Study, Document
No. 1370-ICE-9901~09, dated March 22,1984, CDCC #59383
(Category 2). :
2. Control System Setpoint Requirements for San Onofre
Generating Station, Unit 2, 1370-PE-ST, Rev. 00, April 2,
1984, CDCC # 25220 (Category 2).
CEN-152, Rev. 03, Emergency Procedure Guidelineé, Bases,

pages 2-14, 4-24, and 4-32.

0l

01

(131

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C=E_JOB_NUMBER: 2001216

DOCUMENT: Module 08 Group 20 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: 1. A. Wild

COgnlz?Englneer (I%n‘t Name)
Date: _"féZZZ?

Cognizant Engineer (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 Qoi of QAM-101.

Mo Greme et e Hha/fs

Name . Signature Date
Independent Reviewer

APPROVED BY: J R. Congdon
izant Engineering Manager (Print Name)

n(/)% / / /‘//é;??

Cog 1z Englneerlng Ma ger (Slgnature)
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 Group: 20

Parameter: Pressurizer Pressure

8tep Value(s): Use(s):

>20 <200 SATURATION MARGIN To verify that PZR Pressure is
LIMITS (POST ACCIDENT between the 20°F and 200°F Post
PRESSURE/TEMPERATURE Accident P/T limit curves.
LIMITS)

To maintain saturation margin while
performing controlled primary plant
depressurization and cooldown.

To assist in the PZR pressure
reduction during cooldown.

To verify that PZR pressure is
within the Post Accident P/T limits
to determine success path

performance.
> RCP NPSH CURVE (POST To confirm available NPSH for
ACCIDENT operating the RCP(s).
PRESSURE/TEMPERATURE
LIMITS)

Engineering Limit(s):

Not Applicable (See Bases)

Bases for Engineering Limit(s):

ABB-CE has been directed by SCE not to supply engineering limits
for curves similar to the ones referenced in the applicable EOI
steps. See References 1 through 3.

Assumptions:

1. In accordance with NES&L Quality Procedure S023-XX1IV-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
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limit is "operational experience" or "engineering judgement",

and no Primary or Secondary Design Document exists. : | rev. o1
Ref: 1, 2, and 3 L] zev. 01
References:

1. Message, Minimum Expected Hot/Cold Leg Injection Curves, P.
Curry to W. Watson, 11/4/92.

2. Message, RCP NPSH CURVES, W. Watson to P. Curry, 10/30/92

3. Message, RCP NPSH CURVES, P. Curry to W. Watson, 11/2/92
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" ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET
CL H Southern. California Edison PLANT: San onofre 2&3

PROJECT: ISOPS IIfSupport C~E_JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 21 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

PREPARED BY: L. A. Wild
Cognizant Engineer/}?rint Name)

{ 4 4/«'&/ Date: /(//ZZZ
Cognizant Engineer (Signature) L

APPROVED BY: J. R. Congdon
C izant Engineering Manager (Print Name)

Manager (Signature) ’ géte
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'8ONGS 2&3 INSTRUMENT SUITABILITY STUDY

Module: 08

Parameter:

8tep Value(s):
Stop Lowering

Lowering

Acceptable Rate
of Change

Stable or Rising

Stable or Rising
and Contreolled

Stable

Maintained

Rapidly Lowering

Lowering

EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Group: 21

Pressurizer Pressure

Use(s):

To prevent void formation.

To verify PZR pressure is being reduced to
within 50 psi of the isolated (ruptured) S/G
pressure.

To determine if the rate of PZR pressure
change is acceptable during PZR spray or
heater operation.

To confirm LOFW diagnosis.

‘To verify that RCS pressure is controlled.

To achieve control of CET Sat Margin by
stabilizing pressurizer pressure and level.

To verify that RCS pressure is controlled.

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

To verify expected RCS depressurization as
S/G steaming and feeding continue.

Engineering Limit(s):

None
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Bases for BEngineering 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.

Assumptions:

None

References:

None
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLYENT: Southern California Edison PLANT: San Onofre 2&3

BROJECT: ISOPS II Support C=~E JOB NUMBER: 2001216

DOCUMENT: Module 08 Group 22 Engineering Limit and Bases

PARAMETER: Pressurizer Pressure
PREPARED BY: L. A. Wild
Cognizant ;:ngineer (Print Name)

Cognizant Engineer (Signature)

VERIFICATION STATUS: COMPLETE

" The Safety-Related design information contained in this
document has been verified to /%e correct by nmeans of
Design Review using Checklists 2 Z of QAM~101.

MART o ersbr  2otad e 55/

Nanme : Signature Date
Independent Reviewer

APPROVED BY: J. R. Conadon :
' CQinizant Engineering Manager (Print Name)

/)43
@ i Engineering i
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S8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 A Group: 22

Parameter: Pressurizer Pressure

S8tep Value(s): ﬁse(s):

Per Table To verify adequate HPSI flow during hot and cold
leg injection.

Engineering Limit(s):

Not Applicable (see bases)

Bases for Engineering Limit(s):

ABB-CE has been directed by SCE not to supply engineering limits
for this table. See Reference 1.

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. 1Its 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. o1
Ref: 1 | rev. 01
References:

1. E-Mail Message, Subject: Minimum Expected Hot/Cold Leg
Injection Curves, from Paul Curry to Bill Watson, 11/4/92.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Soixthern California Edison PLANT: San Onofre 2&3
PROJECT:  ISOPS II Support C-E_JOB_NUMBER: 2001216

DOCUMENT: Module 08 Group 23 Engineering Limit and Bases
PARAMETER: Pressurizer Pressure

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

) 4
Z/. 07( é{, Date: MZE
Cognizant Engineer (Slgnature) P

VERIFICATION STATUS: COMPLETE

The Safety-Related design information contained in this
docunent has been verified to be correct by means of

Design Review using Checklists Vo 9 _ of QaM-1i01.
MAZIin GrEER  DHand e /5 of 3

‘Name . Signature ‘Date
Independent Reviewer :

APPROVED BY: _J. R. Congdon
: Cognizant Engineering Manager (Print Name)

A\ %>/¢3

er (Signature) </ Date

) 1z Engineering Ma




File No: 009-0PSS3-004
Revision: 00
Page: 2 of 3

SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 Group: 23

Parameter: Pressurizer Pressure

Step Value(s): Use(s):

< 2275 psia Ensure normal and auxiliary spray valves closed.
and decreasing

Engineering Limit(s):

Upper Limit 2275 psia

Bases for Engineering Limit(s):

The engineering 1imit is based on the normal signal for the operation of the
sprays which are used to control pressurizer pressure (Ref. 1). If the RCS
pressure is being controlled by the pressurizer pressure control system, then
the pressure should be trending to the band specified for that system. (Ref.
1 and 2.) When the pressure decreases to the 1imit shown the spray valves
should be closed.

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
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 and 2
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References:

1. San Onofre Unit 2 & 3, Instrument Setpoint Study, Document No. 1370 ICE-
9901-09, dated March 22,1984, CDCC #59383 (Category 2). :

2. Control System Setpo1nt Reguirements for San Onofre Generating Station,
Unit 2, 1370-PE-ST, Rev. 00, April 2, 1984, CDCC # 25220 (Category 2).
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ABB COMBUSTION ENGINEERING
INSTRUMENT USE AND BASES TABLE COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C-E JOB NUMBER: 2001216

MODULE: 09 REACTOR HEAD SATURATION MARGIN
SATURATION MARGIN
SATURATION MARGIN BY CET

PREPARED BY: Joseph R. Congdon :
Cognigzant E?ineer (fint Name)
J?@_MJ/ /. Detrptlor - vave: #%4{3

Cijzany Engineer (S i?iature)

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 @z 4_ of QaM-101.

Mprdip Grgrr, — Z2Plat. e 4/&7?3

Name Signature Date
Independent Reviewer

APPROVED BY: J.R. Congdon
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NOT A _Q.A, DOCUMEN]

GRP | PARAMETER

STEP VALUE/
ENG. LIMIT

SONGS 2/3 ISOP 11 PHASE 1}
INSTRUMENT USE AND BASES TABLE

Module #: 09

BASES

DATE: 04/27/93
REVISION: 01

HOT A Q.A, DOCUMENT

USE

——.'

[

01 | REACTOR HEAD SAT MARGIN

|
|
I
02 | REACTOR HEAD SAT MARGIN
|
|
|

I
l
I
02 | SATURATION MARGIN

I
I
l
!
|
l
I

03 | SATURATION MARGIN

|
|

|

I

|

|

01 | SATURATION MARGIN BY CET

I .
|

I

|

|

|

| >160 degF & RiSNG
| UL 200 deg F

|

|

|

|

|

| > 20 deg F
|l.l1l.ll.200de9F
|
|
|
|
|

| Saturation margins greater than 0 deg F equate to
| unsaturated (subcooled) coolant. Therefore 1 deg F is
| the lower engineering Limit.

| Saturation margins greater than 0 deg f equate to
| subcooled cootant (i.e. verification of level),

| Therefore, it can be inferred that the absence of
| subcooted coolant in the Rv head is indicative of
| reactor vessel level less then 100%.

| Saturation margins greater than 0 deg F equate to

| subcooted coolant (f.e. verification of level).

| Therefore, it can be inferred that the absence of

| subcooted cootant in the hot legs is indicative of RV
| Plenum tevel being < 82x.

| This Limit provides a convenient way to define

| acceptable combinations of tow temperature and high

| pressure to avoid Pressurized Thermal Shock (PTS) the
| RCS. 200 deg F s based on existing plant

| thermal -hydraulic and fractyre mechanics anslyses.

| sat margins > 0 deg F equate to subcooled coolant,

| Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTS).

To check saturation mergin in the reactor vessel head
region s > 0 deg F to prevent void formation.

Used for alternate reactor vessel tevel indication.

Used for alternate reactor vessel level indication.

To determine if RCS repressurization needs to be
limited to prevent pressurized thermal shock (PTS).

To ensure reactor coolant is in the desired state (> 20
deg F subcooled) to remove core heat.
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SONGS 2/3 vS0P 11 PHASE 1}
INSTRUMENT USE AND BASES TABLE

DATE: 04727793
REVISION: 09

S

NOT A 9.A. DOCUMENT Module #: 09 NOT A 0.A N
| | STeP vaALue/ |
GRP | PARAMETER | ENG. LMY | BASES USE
— I I
I

|
01 | SATURATION MARGIN BY CEY
|
|
|

|
|
|
01 | SATURATION MARGIN BY CET
]
]
|

01 | SATURATION MARGIN BY CET

01 | SATURATION MARGIN BY CETY

I
!
I
l
[
l
I
I
I
I
|
I
I
|
|
|
I

|

| > 20 deg F | sat margins » 0 deg F equate to subcooled coolant.

| Lt 1w 200 deg F | Therefore, only 1 deg F margin is needed to provide
| ’ | subcooled coolant in the RCS. 200 deg F is based on
| l engineering Jjudgement and existing plant analysis to
| | avoid Pressurized Thermal shock (PT8).

|

I

| 20 10 200 deg f | sat margins > 0 deg f equate to subcooled coolant.

| LL 1 uL 200 deg F | Therefore, onty 1 deg F margin is needed to provide
| | subcooted coolant in the Rcs. 200 deg F is based on
| | engineering judgement and existing plant analysig to
| | avoid Pressurized Thermal Shock (PTS).

> 20 deg F
L 1 UL 200 deg F ] Therefore, only 1 deg F margin is needed to provide
| subcooled cootant in the Res. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avoid Pressurized Thermal shock (PTS).

I
|
I
I
I
|
[ I
I I
I
|
|
I
!
|
l

| sat margins > 0 deg F equate to subcooled coolant.

-~

< 200 deg f | sat margins > 0 deg f equate to subcooled coolant.
LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the Res. 200 deg F is based on
| engineering judgement end existing plant analysis to
| avoid Pressurized Thermat shock (PTS).

I
I
I
I
|
I
|
|
I
N
|
I
|
I
I
I
I
!

I

|

|

| To ensure Res is > 20 deg F subcooled as indication
| that single phase natural circulation is establ{shed,
|
]
|
|
|

| To ensure RCS pressure control by veri fying Saturation
| Margin maintained between the minimum and max { mum
| values (20 deg F and 200 deg F).

Used as criteria for Hps] throttle/stop (CET sat margin
> 20 deg F, RVLMS >= 82x).

To verify that saturation margin is being maintained
less than the 200 deg F concern for PTS.
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INSTRUMENT USE AND BASES TABLE

DATE: 04/27/93
REVISION: 01

NOT A Q.A. DOCUMENT Module ¥: 09 0T A Q OCUMEN
| STEP vALLE/ | |
GRP | PARAMETER | ENG. LIMIT | BASES | USE
| | |
I | |
01 | SATURATION MARGIN BY CET | > 20 deg F | sot margins > 0 deg F equate to subcooled coolant. | To verify RCS inventory control Safety Function Status
|

01 | SATURATION MARGIN BY CET
01 | SATURATION MARGIN BY CEY
01 | SATURATION MARGIN BY CEYV

LL 1 UL 200 deg ¥ | Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F s based on
| engineering judgement and existing plant analysis to
| evoid Pressurized Thermal Shock (PT1S).

> 20 deg F | Sat margins > 0 deg F equate to subcooled coolant.

LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to

| avoid Pressurized Thermal Shock (PTS).

|

|

[

|

l

I

!

I

|

|

I

|

| | sat margins > 0 deg F equate to subcooled coolant.
| LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| | subcooled coolant in the RCS. 200 deg F is based on
| | engineering judgement and existing plant anslysis to
| | avoid Pressurized Thermal Shock (PTS).

l

|

l

I

|

|

l

l

| sat margins > 0 deg F equate to subcooled coolant.
LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| subcooted cootant in the RCS. 200 deg F is based on
| engineering judgement and existing ptant analysis to
| avoid Pressurized Thermal Shock (PTS).

| Checklist (SFSC) criteria are satisfied and the core
| remains covered.

To verify appropriate Shutdown Cooling entry conditions
(e.g. 20 deg F subcooling, RVLMS = 100X, etc.).

To verify CET saturation mergin is >20 deg F to enhance
natural circulation.

| When EOG s loaded, to direct overriding and energizing
| Class 1E Pressurizer Backup Heaters to maintain Core
| Exit saturation Margin >20 deg F.
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SONGS 2/3 1SOP 11 PHASE I

-DATE: 04/27/93

| LL 1 UL 200 dep F | Therefore, only 1 deg f margin is needed to provide

i8 < 20 deg F.

PAGE NO: 6 OF 13 INSTRUMENT USE AND BASES TABLE REVISION: 01
NOT A Q.A. DOCUMENT Hodule #: 09 OT A 0.A. DOCM
| | ster vaves | |
GRP | PARAMETER | ENG. LINMIT | BASES | USE
| | I [
I I I I :
01 | SATURATION MARGIN BY CET | <20 deg F | Sat margins > 0 deg F equate to subcooled coolant. | To determine actions to be taken if saturation margin
[
I

01 | SATURATION MARGIN BY CEY
!
I
|
!
I
!
01 | SATURATION MARGIN BY CET
!
l
[
I
I
l
01 | SATURATION MARGIN BY CET
l
I
l
l
|
I

| | subcooled coolant in the RCS. 200 deg F is based on
| | engineering judgement and existing plant analysis to
| | avoid Pressurized Thermal shock (PTS).

I I

I |

I

> 20 deg F | Sat margins > 0 deg F equate to subcooled coolant.

LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F s based on
| engineering judgement and existing plant analysis to

| avoid Pressurized Thermal Shock (pTs).

>= 20 deg F
LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
l engineering judgement and existing plant analysis to

!

I

I

|

I

l

| | Sat margins > 0 deg £ equate to subcooled coolant.
I

I

I

| | avoid Pressurized Thermal Shock (PTS).
l

|

!

l

!

|

|

l

l

> 20 deg F | sat margins > 0 deg F equate to subcooled coolant.

LL 1 UL 200 deg F | Therefore, onty 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering Judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTs),

To maintain saturation margin while performing
controlled primary plant depressurization and cooldown.

To maintain safurltlon margin while performing
controlled primary ptant depressurization and cooldown,

Used as the minfmum indication that the core is covered
with subcooled tiquid.
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NOT A _Q.A, DOCUMENT

GRP | PARAMETER

{
SONGS 2/3 1SOP 11 PHASE 1)

INSTRUMENT USE AND BASES TABLE

Modute #: 09

STEP VALUE/

I
| ene. Limir BASES

DATE: 04/27/93
REVISION: 01

NOY A 0.A. DOCUMENT

USE

—

01 | SATURATION MARGIN BY CEY

|
I
|
I

I
I
01 | SATURATION MARGIN BY CET
I
|
I

01 | SATURATION MARGIN BY CET

01 | SATURATION MARGIN BY CET

|
|
I
I
I
I
I
I
I
I
I
I
[
I
|
I
!

|

| > 20 deg F | sat margins » 0 deg F equate to subcooled coolant,
| LL 1 UL 200 deg f | Therefore, only 1 deg F margin is needed to provide
' .
|

| subcooled coolant in the Res. 200 deg F is based on
| engineering Iudgemeng and existing plant analysis to
| | avoid Pressurized Thermal Shock (PTS).

|
> 20 deg F | Sat margins > 0 deg ¢ equate to subcooled coolant.

I

I

! |

| tL1 UL 200 deg ¢ | Therefore, only 1 deg F margin is needed to provide
| | subcooled coolant in the RCS. 200 deg ¢ is based on
| | engineering judgement and existing plant analysis to
| | avoid Pressurized Thermal shock (P185),

I
l

< 20 deg F | Sat margins » 0 deg F equate to subcooled coolant.
LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| subcooted cootant in the Res. 200 deg F is based on
| engineering judgement and existing plent analysis to

| avoid pressurized Thermal Shock (P15).

I

|

!

|

I

I

I

| |

I I

| | Sat margins > 0 deg ¢ equate to subcooled coolant.

| LL 1 UL 200 deg l Therefore, only 1 deg F margin is needed to provide
| | subcooled coolant in the Res.. 200 deg F is based on
| | engineering judgement and existing plant analysis to
| | avoid Pressurized Thermal Shock (P1S).

!

I

| To determine it saturation margin is being maintained
| above the minimum acceptable (>20 deg F) to determine

| f PZR heaters need to be"energized during diesel

| generator loading operations.

|
|
|
| To determine if the operator should go to the
| Functionat Recovery procedure.

|

To determine if CET Sat Margin requires $it makeup to
the RCS (< 20 deg F specified).

To verify charging and/or si pumps are maintaining Core
Exit Saturation Margin - greater than 20 deg F,
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NOT A Q.A, DOCUMENY

GRP | PARAMETER

SONGS 2/3 1SOP 11 PHASE )|
INSTRUMENT USE AND BASES TABLE

Module #: 09

| STEP VALUE/

ENG. LIMIY BASES

DATE: 04/27/93
REVISION: 01

NO Q OCUMEN

|
| USE
|

—_'

01 | SATURATION MARGIN BY CET

01 | SATURATION MARGIN BY CET
I
|
!
]
|
I
01 | SATURATION MARGIN BY CET
I
|
l
I
l
|
01 | SATURATION MARGIN BY CEY
I
|
I
|
I
l

|
I |

I I

I I

| > 20 deg f | Sat margins > 0 deg F equate to subcooled coolant.

| Lt 1 UL 200 deg ¢ | Therefore, onty 1 deg F margin is needed to provide
| | subcooled cootant in the RCS. 200 deg F is based on

| | engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (P1S),

|

| ]

| |

| > 20 deg f | set marging > 0 deg F equate to subcooled coolant,

| LL 1 UL 200 deg ¢ | Therefore, only 1 deg F margin is needed to provide
| | subcooled coolant in the Res. 200 deg F is based on
| | engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (P18).

|

|

|

| > 20 deg ¢ | sat mergins > 0 deg F equate to subcooled coolant.

| LL 1 UL 200 deg F | Therefore, onty 1 deg F margin is needed to provide
| | subcooled coolant in the RcS. 200 deg F is based on
| | engineering judgement and existing plant analysis to
| | avoid Pressurized Thermal Shock (PTS).

| l

| I

| l Sat margins > 0 deg F equate to subcooled coolant.

| tL 1 UL 200 deg £ | Therefore, only 1 deg f margin is needed to provide
| | subcooled coolant in the RCS. 200 deg F is based on
| | engineering judgement and existing plant enalysis to
| | avoid Pressurized Thermal Shock (P15).

|

I

| To maintain cET Saturation Margin > 20 deg f by
| operating AfW and available Apvs.
|

To determine whether or not to stay with the present
success path (f.e. CET sat margin > 20 deg F, RVIMS
plenun >= 82%).

To evaluate the performance of the success path (i.e.
CET sat margin > 20 deg F, RVLMS plenum >= 82%).

To verify charging pump throttiing criterfa.
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i'\

SONGS 2/3 1SOP 11 PHASE 1}
INSTRUMENT USE AND BASES TABLE

DATE: 04/27/93
REVISION: 01

-_._..’

NOT A _Q.A. DOCUMENY Module #: 09 NOT A 0.A, DOCUMENT
| STEP vALGE/ | |
GRP | PARAMETER | ENG. LIMIY | BASES | USE
I ! [
I !
01 | SATURATION MARGIN BY CET > 20 deg F | sat margins > 0 deg F equate to subcooled coolant. | To verify adequate RCS heat removal.
I
l

I
I
01 | SATURATION MARGIN BY CET
|
|
|

01 | SATURATION MARGIN BY CET

1| SATURATION MARGIN BY CET

| subcooted coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| | avoid Pressurized Thermat shock (P15).

]

|

| > 20 deg ¢ | sat margins > 0 deg F equate to subcooled coolant.
|

]

|

|

| LL 1 UL 200 deg F | Therefore, onty 1 deg F margin is needed to provide
|

|

LL 1 UL 200 deg ¢ l Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F s based on
} ] engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (P15).

|

|

|

| > 20 deg ¢ | sat margins > 0 deg ¢ equate to subcooled coolant.

| LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| | subcooled coolant in the rcs. 200 deg F is based on
| | engineering judgement and existing plant analysis to
| | avoid Pressurized Thermat Shock (PTS),

| |

| | sat margins » 0 deg F equate to subcooled coolant.

| LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| | subcooled coolant in the RCS. 200 deg F is based on
| | engineering judgement and existing plant analysis to
] | avoid Pressurized Thermal shock (P18),

|

I

To vertfy shutdown cooling conditions are met (CET
saturation margin > 20 deg F, RVLNS = 100%).

To verify saturation margin is above the minfmum
acceptable value during RCS void elimination.

]
|
I
|
I
|
|
|
|
|
|
I
|
|
|
|
I
|

| To alert operator not to initiate Degas or Letdown any
| time Core Exit Saturation Margin has lowered below 20
| deg F white conducting a Cooldown/Depressuraton

| evotution,
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NOT A Q.A. DOCUMENT

GRP | PARAMETER

(

SONGS 2/3 1S0P 11 PHASE 1
INSTRUMENT USE AND BASES TABLE

Module #: 09

| STEP VALUE/

| Ewe. LiMIT BASES

DATE: 04/27/93
REVISION: 01

NO Q.A. DOCUMEN

USE

—_.l

01 | SATURATION MARGIN BY CEY

SATURATION MARGIN BY CET

I
I
I
I
|

02 | SATURATION MARGIN BY CEY

|
|
|
|
!
|
02 | SATURATION MARGIN BY CET
]
|
|
|
|
I

I
|
I I

I [

| 20 deg | Sat margins > 0 deg F equate to subcooled coolent,

| Lt 1 uL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| | subcooled coolant in the Recs. 200 deg F is based on
I

| engineering Judgement and existing plant analysis to
| | avoid Pressurized Thermal shock (P1S).

|
]

I
|
| < 160 deg F | saturation margins > 0 deg F equate to subcaoled

| tL 1 uL 200 deg F | coolant, Therefore 1 deg F is the lower eng Limit.

| | The upper Limit is baged on avoiding P1S of the RCS.
| | 80 to 160 is the optimat post -shutdown band and 20 to
| | 160 is the optimal band during SGIR.

< 80 deg F | Saturation margins > ¢ deg F equate to subcool ed

LL 1 UL 200 deg F | coolant. Therefore 1 deg F is the lower eng Limit.

| The upper Uimit is based on avoiding PTS of the RCS.
| 80 to 160 is the optimal post-shutdown band and 20 to

| 160 is the optimal band during SGIR.

|

|

|

|

|

I

|

| |

| |

| | saturation margins > 0 deg F equate to subcooled

| tL 1 uL 200 deg F | coolant. Therefore 1 deg F is the lower eng limit.
| | The upper Limit is based on' svoiding PTS of the RCS.
| | 80 to 160 is the optimal post-shutdown band end 20 to
| | 160 is the optimal band during SGIR.

|

I

| To determine during an serr (With T-hot <530 F and pzr
| press >1000 psia) if rapidly inc /G level requires

| shifting from maintaining Rcp NPSH and CET SAT Margin
| >20 F to reducing PZR Pres to +/-50 of S/6

| Yo verify cer Saturation Margin is less than 160 deg ¢
| and if not, to initiate corrective action to reduce ft.

To verify CET Saturation Margin is > 80 deg F, and if
it is not, to initiate corrective action to raise jt.

To determine actions to be taken if saturation margin
is > 160 deg F.
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SONGS 2/3 ISop 1) PHASE 11
INSTRUMENY uSE AND BASES TABLE

DATE: 04/27/93
REVISION: 01

NOT A Q.A, DOCUMENT Modute ¥: 09 O A Q.A. DOCUMENT
~=-0 =.2. UOCUMENT
| | STEP VALUE/ | |
GRP | PARAMETER | ENG. LiMIT | BASES | usg
— ] — |
I ]

02 | SATURATION MARGIN gy CET

I
]
|
I
I
I
I

02 | SATURATION MARGIN BY CeT

SATURATION MARGIN BY CEY

|
]
]
]
]
02 |

]
I
I
]
,
2 | SATURATION MARGIN BY CEf
|
]
I
|
|
!

I

l > 80 deg F l Saturation marging » @ deg F equate to subcooled

| wrw 200 deg F l coolant. Therefore 1 deg F is the lower eng limit,

| | The upper timit s based on avoiding Prs of the Res.
| | 80 to 160 is the optimal post-shutdown band and 20 to
| | 160 is the optimat band during sgrR.

| |

] |

| < 80 deg ¢ | saturation marging > 0 deg f equate to subcooled

| Lt 1oL 200 deg F | coolant. Therefore 1 deg f ig the tower eng {imit.

| | The upper timit is based on svoiding PTS of the RCS.
| | 80 to 160 is the optimal post-shutdown band and 20 to
| | 160 is the optimai band during sGrR.

I

I

I

| 20 10 160 deg ¢ | saturation margins » o deg F equate to subcooled

LL 1 UL 200 deg f | coolant. Therefore 1 deg f is the loer eng limit.
| The upper timit is based on avoiding PTS of the Res.
| 80 to 160 is the optimal post-shutdown band and 20 to
| 160 is the optimal band during scra,

]

|

|

|

|

] I

| 80 10 160 deg F | Saturation marging > 0 deg F equate to subcooled

| tt 10 200 deg F | coolant. Theretore 1 deg f is the lower eng Limie.
| | The upper Limit is based on avoiding PTS of ‘the RCS.
| | 80 to 160 is the optimal post-shutdown band and 20 to
| | 160 is the optimal band during SGTR,

|
|

o verify CET Saturation Margin is > 80 deg F, and if
t is not, to inftiate corrective action to raise f{t.

-y

o determine actions to be taken if saturation margin
$ < 80 deg F.

- ang

To determine actions to be taken if saturation margin
is not within the optimal band of 29 deg F to 160 deg F,

l

I

I

I

I

I

I

I

| .

| To determine actions to be taken if saturation margin

| is not within the optimal band of 8o deg F to 160 deg F,
I

I
I
I
I
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NOT A Q.A. DOCUMENT

GRP | PARAMETER

SONGS 2/3 150P 11 PHASE B
INSTRUMENT USE AND BASES TABLE

Module #: 09

STEP VALUE/

I
| en. LMty BASES
l

DATE: 04/27/93
REVISION: 0%

HOT A @.A, DOCUMENT

|
| USE
I

—_.'

02 ’ SATURATION MARGIN BY CET

02 | SATURATION MARGIN BY CET
|
|
]
|
03 | SATURATION MARGIN BY CET
]
|
|
|
03 | SATURATION MARGIN BY CEY
|
]
|
|
03 | SATURATION MARGIN BY CET
|
|
|
|

I
I
|
I
| 80 10 160 deg F | saturation margins > o deg F equate to subcooled
| Lt 1L 200 deg F | coolant. Therefore 1 deg F is the lower eng limit.

| | The upper Limit fs based on avoiding PTS of the Rrcs.
| | 80 to 160 is the optimal post-shutdown band and 20 to
I

I

| 160 is the optimal band during SGIR.

|
I

I
| PER ATT 24 | seturation margins > o deg F equate to subcooled

| LL 1 uL 200 deg F | coolant. therefore 1 deg F is the lower eng limit.

| | The upper timit is based on avoiding PTS of the RrCs.
| | 80 to 160 is the optimal post-shutdown band and 20 to
| 160 is the optimel band during SGTR.

]

| |

| MAINTAIN | There are no engineering limits for the trending or

| NoNE | monitoring of parameters. Since no value fs specified
| in the trend, no engineering Limits apply.

I
]

|

|

|

| STEADY OR RISING | There sre no engineering Limits for the trending or

| Nowe | monitoring of Paremeters. Since no velue is specified
| | in the trend, no engineering limits apply.

| |

| |

| | There are no engineering Limits for the trending or

| NONE | monitoring of parameters. Since no vatue is specified
| | in the trend, no engineering limits apply.

|

I

To determine if Core Exit Saturation Margin is within
the optimal band (80 - 160 deg F) specified.

| To evatuate the required trend for PZR pressure to
| determine subsequent course within the procedure.
[
|

| To maintain saturation margin while performing
| controtled primary plant depressurization and cooldown.

To maintain saturation margin while performing
controlled primary plant depressurization and cooldown,

To verify proper core heat removal (via trending the
parameter). .

I
[
I
I
I
I
[
I
I
I
I
I
I
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STEP VALUE/

GRP | PARAMETER ENG. LIMIT
—

|
04 | SATURATION MARGIN BY CEY > 20 deg Ff

]

05 | SATURATION MARGIN BY CceT

05 | SATURATION MARGIN BY ceT

I
I
I
I
]
I
I
I
[
I

I
I
I
I
|
| LL 1 deg ¢
|
I
I
I
I

| > RCP NPSH cuRvE
| NoT AppLICABLE

I
I

| > ReP WPSH curve
| NOT APPLICABLE

{,

SONGS 2/3 1SO0P 11 pHAsE 1y
INSTRUMENT USE AND BASES TAgLE

Hodule #: 09

]
]
]

DATE: 04727/93
REVISION: 03

OT A Q.A. N

USE

l Seturation marging » deg ¢ equate to subccoled

| cootant (i.e. verification of tevel). Therefore, it

| con be inferred that the absence of subcooled coolant
| 8t the elevation of the CETs is indicative of the core
| being uncovered.

| ABB-CE has been directed by SCE not to supply
| engineering timits for this curve or tabte.

| ABB-CE has been directed by SCE not to supply
| engineering limits for this curve or table. -

Used for al

To confirm

I
I
]
I
I
|
]
|
I
]
I
I

ternate reactor vessel level indication.

available HPSH for operating the RCP(s).

| To maintain rep NPSH for given temperature and pressure

| conditions.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 09 ) Group: 01
Parameter: REACTOR HEAD SAT MARGIN
Step Value(s): Use(s):
| rev. 01
> 0 deg F To check saturation margin in the

reactor vessel head region is > 0 deg
F to prevent void formation.

Engineering Limit (s):
Lower limit = 1 deg F
Bases for Engineering Limit(s):

Among the indications to monitor for voids in the RCS, Reference
1 contains the following bracketed statement:

"HITC unheated thermocoupie temperature indicates saturated
conditions in the reactor vessel upper head."

Saturation margins greater than 0°F equate to unsaturated

(subcooled) cooclant. Therefore 1°F is the lower engineering
limit.

Reference 2 justifies the step value selection of > 0°F by
stating:
"If the saturation margin is greater than 0°F, then
saturation conditions do not exist and voiding does not
exist in the reactor vessel head. "

Assumptions:

The lower engineering limit of 1°F does not include instrument
uncertainties, process uncertainties, or operating margin.

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.

| rev.

01



Ref: 2

References:

1) CEN-152,
Guideline

2)

Rev.
S, pa

. with NEssr Qualit
t are

not Primary

File No: 009-0P892-094
Revision: 03
Page: 3 of 3

| rev.

Y Procedure SOZB-XXIV-?-lS,
Or Secondary Design documents may
if justification is provigeqd, The

03, Combustion Engineering Emergency Procedure

ge 5-22,

~14-3, Rev. 0, Bases ang Deviation
62.

01
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SONGSs 253 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERTNG LIMIT BASES pocuMent

Module: 09 Group: g2

Parameter: REACTOR HEAD sar MARGIN

Step Value(s): Use(e):

> 20 deg F Used for alternate reactor vVessel
level indication

All of the Optimal Eoz1sg contain 3 floating Step for "Determining
RVIMs Operability"(example, Reference 3 Page 38 of 84). 1If both

Verification" (example, Reference 1, page s¢ of 84) which

contains the Step value for Reactor Head Saturation Margin of
greater than 20°F,

Reference 2 states:

"If the Reactor Head Saturatjiopn Margin ig less than 20°F,

then Reactor Vessel level (head) would pbe confirmed at less
than 100¢. »

Although no further eXplanation for the Step valye Selection jg
given, it can be inferreq that the absence of Subcooleq Coolant

in the reactor vVessel heag is indicative of reactor vessel leve]
less than 100%.

Since Saturation margins greater than 0°F equate to Subcooled
coolant (j.e. Verification of level), 1°F is the lower
engineering limit,
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Assumptions:
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Revision:
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The lower engineefing limit of j-p does not include instrument
uncertaj

Ref: 2

References:

1) Emergency
Feedwater

Purposes

Process uncertainties, OFr operating margin.

with NES&L Quality Procedure 80237XXIV-7-15,

Operating Ins
bages 38 ang
only).

truction 5023-12-¢, Rev. os, Loss of
56 of g4 (includegqg for example

2) Operating Instruction 8023-14-6, Rev. o, Bases ang Deviation
2.
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8ONGs 233 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

BNGINEBRING LIMIT Baggs DocuMENT

ModQuie: 08 Group: g3
Parameter: SATURATION MARGIN

8tep Value(s): Use(s):

> 20 deg F Used for alternate reactor vVessel

level indication.
Engineering Limit(s).
Lower limit = 1l deg r
Bases for Engineering Limit(g) .

TTAll of the Oobtimal Eor1s contain a floating Step for "Determining
RVIMs Operability"(example, Reference 1, page 38 of 84). 1f both
RVIMs channelg are found to be inoperable, the Operator is
directeq to an attachment for "Alternate Reactor Vessel Leve]l
Verification" (example, Reference 1, page s¢ of 84) which

Sontains the step valye for Res Saturation Margin of greater than
20°F, _

Reference 2 states:

Since Saturatjion margins greater than O°F €quate to Subcooleg
Coolant, j-p is the lower engineering limit,
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Assumptions:

"For Alternate Reactor Vessel Level Verification (Referenge }j, an
'RCS saturation Margin greater than 20°F was selected to indicate
subcooled coolant in the plenum.

The lower engineering limit of 1°F does not inc}ude insprument
uncertainties, process uncertainties, or operating margin.

| rev.

In accordance with NES&L Quality Procedure S023-XXIV-7-135,
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

Reférences:

11) ? Emergency Operating Instruction $023-12-6, Rev.‘os, Loss of

Feedwater, pages 38 and 56 of 84 (included for example
purposes only). | rev

2) Operating Instruction S023-14-6, Rev. 0, Bases and Deviation
Document for Loss of Feedwater, page 132 of 162.

01

. 01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
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DOCUMENT: Moguie 09  Group 03 Engineering Limit ang Bases
PARAMETER: SATURATION MARGIN

PREPARED BY: Joseph R. Con don
Cognizant Engineer (Print Name)
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80ONGS8 2&3 INSTRUMENT SUITABILITY STUDY
: EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 09 Group: 03
Parameter: | SATURATION MARGIN
8tep vValue(s): Use(s):

> 160 deg F and To determine if RCsS repressurization
RISING needs to be limited to prevent
pPressurized thermal shock (PTS).

Engineering Limit(s):

Upper limit = 200 deg F

Bases for Engineering Limit(s):

avoid Pressurized Thermal Shock (PTS) of the RCS. The value of
200°F is based on existing plant thermal-hydraulic and fracture
mechanics analyses ang is judged to provide a sufficient
operating band in order not to interfere with the operator's

From Reference 2, 160°F corresponds to the upper value of
saturation margin measurements that would be seen during a normal
post-shutdown RCS cocldown to shutdown cooling entry conditions.

Reference 2 also notes that 160°F jis well within the Reference 1
limit of 200°F.

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

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. wWhere the trending of a single
barameter 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:

be used ag 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

Ref: 2

References:

1) CEN-152, Rev. 03, Combustion Engineering'Emergency Procedure
Guidelines, bPages 13-22 through 13-27.

2) Operating Instruction 5023-14-5, Rev. 0, Bases and Deviation
JoCument for Excess Steam Demand Event, bPage 35 of 1s4.

. 01
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ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS 1T Support C-E _JOB NUMBER: 2001216

DOCUMENT: Module og Group 01 Engineering Limit ang Bases
PARAMETER: SATURATION MARGIN BY CET

PREPARED BY: Joseph R. Congdon

Date: .L;é ;é 3

VERIFICATION STATUS : COMPT.ETE
The Safete p—>—2.US: COMPIETE

- The Safety-Relategd design information contained in this
document has been verifieg to be correct by means of
Design Review using Checklists Ap ¢ of QAM-31p1.

988700 Gy Dlp b e ufirss
Name Signature Date

Independent Reviewer

APPROVED BY: I[, /171/(2, Q/D/J

Cognizant Engine ing nager (Print Name)

_,/——j\7ﬁu4636z 721 (ol 2SVF2
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80ONGS 253 INSTRUMENT SUITABILITY 8TUDY
' EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BaAgEs DocuMeNnT

Module: g9 . Group: 03

Parameter: SATURATION Margry BY CET

Step Value(s): Use(s):

> 20°F - When EDG jg loaded, to direct
overriding ang énergizing cClass 1E

Pressurizer Backup Heaters t+o
maintain Core Exit Saturation Margin
> 20°F,

To maintain Saturation margin while
performing controlled Primary plant
depressurization and cooldown.

Used ag the minimum indication that
the core is Covered with Subcooled
liquigd.

being maintajineq above the minimum
acceptable (> 20°F) to determine jif
PZR heaters need to pe energized
during diesel generator loading
Operations.

To evaluate the pPerformance of the
Success patp (i.e. cET sat margin >
20°F, RVIMS Plenun > gz3



S”

20°F

0°F

Pile No: 009-0P892-087
Revision: 01
Page: 3 of 5

> 20°F (continued)

To verify charging pump throttling

Criteria.
To verify adequate Reg heat Temoval.

To ensure reactor coolant jig in the
desired state (> 20°F subcooled) to
remove core heat.

Used as Criteria for HpsT
throttle/stop (CET sat margin > 20°F,
R -

To determine if cer Sat Margin
Tequires sy makeup tg the Res (<
20°F Specifieq),
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To determine actions to be taken irf
Saturation margin is < 20°F,

To alert oberator not to initiate
Degas or Letdown any time Core Exit
Saturatien Margin ig below 20°F while

Conducting Ccoldown/Depressuration
€volution,

20°F To 200°F To ensure RCs Pressure control by

< 200°F To Verify that Saturation margin jis

) °F To determine during 3 SGTR (with T-hot <« 530°F
and RzZr Pressure - 1000 pPsia) if'rapidly
increasing S/G level requires Shifting from
maintaining RCP NPSH ang CET sar Margin > 2¢-p
to reducing pggr Pressure to within */- 50 psi
) of s/G Pressure. r

- | rev. 01
;ineering Limit(g)-
'er limit = 1°F

er limit = 200°F

®sS for Bngineering Limit(s),

lration margins greater than O0°F equate to Subcooled Coolant.
‘efore 1°p is the lower engineering limit,

rical value is baseq on engineering judgement. According to

rences 2 and 3, Subcooled margin should pe maintaineg greater
_20°F (plus inaccuracies) during Cooldown. Reference 3
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avoid Pressurizeg Thermal Shock (PTS) of the RCS. The value of
200°F was Selected by collective engineering judgement based on

Not to interfere with the operator's ability to control the
bPlant. There ig No supporting Calculation for the value of 200°F
saturation margin.

Assumptions:

The 20°F Numerical value used in Reference 3 provides operating
margin only.

The lower engineering limit does not include instrument.
uncertainties, Process uncertainties, Or operating margin.

No,instrument inaccuracies are accounted for in the upper
engineering limit,

Ref erences:

1) CEN-152, Rev. 03, Combustjon Engineering Emergency Procedure
Guidelines, Pages 13-3> through 13-27.

2) CEN-259, an Evaluatijon of the Natura]l Circulation Cooldown
ed at the San o

Test Perform nofre Nuclear Generating Station,
bPages 82 ang 109.

3) CE-NPSD-154, Natura} Circulation Cooldown Task 430 Final
Report, bage s5-2¢,
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- SONGS 2§3 INSTRUMENT SUITABILITY STUDY
; EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT Bases DOCUMENT

Module: 05 . Group: 02

Parameter: ' sarturarTON MARGIN BY CET

Btep Value(s): Use(s):

> 80°F To verify cEr Saturation Margin is >
80°F, and if it is not, to initiate

Corrective action to raise it.

< 80°F To determine actions to be taken if
saturation-margin < 80°F.

To verify cer Saturation Margin is >
80°F, and if it is not, to initiate
corrective action to raise it.

> 160°F To determine actions to be taken if
saturation margin > 160°F. :
80°F TO 160°F To determine actions to be taken if

saturation margin is not within the
Optimal band of 80°F to 160°F.

To determine if Core Exit Saturation
Margin is within the optimal bang (80
=~ 160°F) specified.

< 160°F To verify cET Saturation Margin is
less than 160°F and if not, to
initiate Corrective action to reduce

it.
PER ATT 24 To evaluate the required trend for
(of Functional PZR pressure to determine subsequent
Recovery Proc.) Course within the procedure.
20°F TO 160°F To determine actions to be taken if

saturation margin is not within the
optimal band of 20°F to 160°F.
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Engineering Limit(s):
Lower limit = j°F

Upper limit = 200°F

Bases for Engineering Limit(s):

Saturation margins greater than 0°F equate to subcooled coolant.
Therefore 1°F is the lower engineering limit.

The lower limit on Subcooling contained in the EPGs is, ]
nominally, 20°F (Reference 1). Reference 1 explains that this
numerical value is based on engineering judgement. According to
References 2 ang 3, subcooled margin should be maintained greater
than 20°F (pilus inaccuracies) during cooldown. Reference 3
Provides the following basis for this limit:

path. Technically, only 1°F margin is needed to provide
Subcooled coolant ip the RCs. "

not to interfere with the operator's ability to control the

plant. ' There is RO supporting calculation for the value of 200°F
saturation margin.

Reference 5 states an optimal band of 20°F to 160°F for the steam
generator tube rupture scenario. The associated Bases and
Deviation Document (Reference 6é) explains that a preferred core
exit saturation margin of as low as 20°F is allowed in order to

minimize the Pressure differential between the isolated affected
Steam generator and the Res.

Attachment 24 of the Functional Recovery procedure (Reference 7)
also defines an optimal band of 20°F to 160°F.
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fAssumptions:

‘The 20°F numerical Value useqd in Reference 3 Provides operating
margin only. N

No instrument inaccuracies are accounted for in the upper
engineering limits, ,

The Deviation and Bases document for Reference 7 does not explain
the Selection of 20°F to 160 °F for an optimal bang of core exit

Saturation margin. 71t jig assumed these values were Selected for

inventory control Concerns as jip Reference 5.

The references noted below are assumed to be Seccndary Design
documents, This assumption jis justifieq based on the fact that
i i hic i

Ref: 4 and 6

| rev.

References:

1) CEN-152, Rev. 03, Combustjion Engineering Emergency Procedure
Guidelines, Pages 13-23 through 13-27.

2) CEN-259, an Evaluation of the Naturai Circulation Cooldown
Test Performed at the san Onofre Nuclear Generating Station,
Pages 82 ang los.

3) CE-NPSD-154, Natural Circulaticn Cooldown Task 430 Final
Report, bage 5-20,

- 4) Operating Instruction 3023—14-6, Rev. o, Bases ang Deviation
Document for lLosg of Feedwater, Page 34 of 142.

. 01

01
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| rev. 01
Emergency 0perating Instruction S023-312-4, Rev. o3, Steanm
Generator Tube Rupture, step 17k (includeq for example

Purposes only).

Operating Instruction S023-14-4, Rev. 0, Bases and Deviatjion
Document, bage 59 of i8s.

_ | rev. 01
Emergency Operating Instruction S023-12-9, Rev. 05,
Functiona) Recovery, Attachment 24, Core Exit Saturation
Margin CQntrcl (includeqg for example Durposes only).
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BONGS 2g3 INSTRUMENT SUITABILITY 8TUDY
GENCY OPERATING PROCEDURES

ENGINEBRING‘LIMIT BASES DOCUMENT

Module: g9 Group: 03

Parameter: SATURATION MARGIN BY CET

Step Value(s): Use(s):

STABLE To verify Proper core heat removal (via
trending the bParameter) .

STEADY OR To maintain Saturation margin while performing

RISING controlled Primary plant depressurization and

MAINTAIN Cooldown. :

Engineering Limit(s):

None

Bases:

There are no associated engineering limits for the trending of
Parameters. sjince no value is Specified in the trend, no value
will be assigned to the engineering limit, Usually, when an
Ooperator is instructeg to trend an indication, the indication is
used in conjunction with other Parameters to Corroborate the

Assumptions:
None

References:
None
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DOCUMENT: Module g9 Group 04 Engineering Limit ang Bases
PARAMETER: SATURATION MARGIN BY CET

PREPARED BY: Joseph R. Congdon
Cognizant Engineer (Print Name)

Date: 44%5_3
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Nane . Signatu;e Date
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8S80ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 09 ; Group: 04

Parameter: SATURATION MARGIN BY CET
8tep Value(s): Use(s):

> 20°F  Used for alternate reactor vessel
level indication. -

Engineering Limit(s):
Lower limit = 1°F
Bases for Engineering Limit(s):

All of the optimal EOIs contain a floating step for "Determining
RVLMS Operability“(example, Reference 1, bage 38 of 84). If both
RVIMS channels are found to be incperable, the operator is
directed to an attachment for "Alternate Reactor Vessel Level
Verification" (example, Reference 1, page 57 of 84) which

contains the Step value for CET Saturation Margin of greater than
20°F.

From Reference 2, the purpose of this value is to confirm core
exit subcooling. Since saturation margins greater than O°F

The lower gngineering limit of 1°F does not include instrument
uncertainties, Process uncertainties, or operating margin.



Pile No: 009-OP392-154
Revision: 01 :
Page: 3 of 3

Their use ag reference material is Justified when the basis for
the engineering limit jg "operational experience" or "engineering
Judgement",;and No Primary or Secondary Design

Document exists. | rev. 01

Ref: 2 :

Refereneea:?

1) Emergeécy Operating Instruction 8023-12—6, Rev. o0s, Loss of
Feedwater (includeg for example Purposes only). | rev. 01

2) Operating Instruction 8023—14-6, Rev. 0, Bases and Deviatjon
Document for Loss of Feedwater, bage 132 of 1432,
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DOCUMENT: Module 09 Group 05 Engineering Limit and Bases
PARAMETER: SATURATION MARGIN BY CET

PREPARED BY: George P. Berntsen

Cogniz

?Print Name)
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Name . Signature Date
Independent Reviewer
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APPROVED BY: A gm/q&éu/

Cognfzant Engimeéring Manager (Print Name)
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BONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 09 Group: 05
Parameter: SATURATION.MARGIN BY CET

Step Value(s): Use(s):

> RCP NPSH CURVE To confirm available NPSH for
(Post Accident operating the RCP(s).
Pressure-Temperature

Limits) To maintain RCP NPSH for given

temperature and Pressure conditions.

Engineering Limit(s):

Not Applicable (see bases)

Bases for Engineering Limit(s):

ABB-CE has been directed by SCE not to Supply engineering limits
for this curve. see References 1 and 2.

References:

1) E-Mail from J. Congdon to P. Curry, RCP NPSH Curves,
10/30/92.

2) E-Mail from P. Curry to w. Watson, 11/2/92.
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ABB COMBUSTION ENGINEERING
INSTRUMENT USE AND BASES TABLE COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOoPrPs II Support C~E JOB NUMBER: 2001216

MODULE: 10 REACTOR POWER
CEA POSITION
REACTOR VESSEL LEVEL (HEAD)
REACTOR VESSEL LEVEL (PLENUM)
REACTOR VESSEL UPPER HEAD TEMPERATURE
STARTUP RATE

PREPARED BY: J. Flaherty
Cognizant Enginee (Print Name) ,

Cognizany Engineer (S:#nature)

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 3 of QamM-1io01.

TRoese X e TSeudSEg dladas
Name S

ignature Date
Independent Reviewer L _

APPROVED BY: J.R Congdon
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RFV Date Pages Prepared b Reviewed b Approved b

00 11/19/92
01 04/26/93

ALL J. Flaherty

K.Faulkner J.R.Congdon
ALL J. Flaherty

R.Kirkpatrick J.R.Congdon
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DOCUMENT NO:'  >592-153
PAGE NO: 3 uF 10

Q.A. APPROVED TABLE

GRP | PARAMETER

SONGS 2/3 11 PHASE 1}
INSTRUMENT USE AND BASES TABLE

Hodule #: 10

BASES

DATE: 04/26/93
REVISION: 01

Q.A, APPROVED VABLE

USE

__l

01 | CEA POSITION

REACTOR POWER
REACTOR POVER

02 | REACTOR POMER

REACTOR POWER

03 | REACTOR POWER

| INSERTED EXCEPT 1
UL INSRTD EXCPT 1§

| <1€-4%& sTBL,LWRG
| LNRG,STBLE<1E-4%

This engineering limit was chosen because it s one of
the General Design Criteria. It is also contained in
the 1.S. definition for shutdown margin and the LCO for
reactivity control.

There sre 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.

1E-4X power was chosen based on engineering judgement.
1E-4X is sufficiently below the point of adding heat to
the RCS to permit operator response prior to
significant heat addition for anticipated occurrences
involving a return to criticality.

There are no engineering (Vlmits 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 timits apply.

| To determine if all but one CEAs are inserted as part
| of the verification of adequate reactivity control.

To confirm that the reactor is under control.

To confirm that the reactor is under control.

To confirm that the reactor is under control,

o verify boron sddition via decreasing reector power
ndication,

To verify boron addition via decreasing reactor power
indication.

————_—.—-_—_—.———_————-—_
-y




DOCUMENT NO: 0 ’2-153

PAGE NO: L' 10

Q.A. APPROVED TABLE

GRP | PARAMETER

| STEP VALUE/
| ENG. LIMIT

;

SONGS 2/3". «| PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 10

BASES

JATE: 04/26/93
REVISION: 01

Q.A. APPROVED VABLE

USE

_.I

01 | REACTOR VESSEL LEVEL (HEAD)
|
|
|
|
|
|
01 | REACTOR VESSEL LEVEL (HEAD)
|
|
|
|
|
|
01 | REACTOR VESSEL LEVEL (HEAD)
|
|
|
I
|
|
01 | REACTOR VESSEL LEVEL (HEAD)
|
|
I
|
|
|

| A lower Limit of 100X is based on the physical location
| of the highest HITCS sensor, which s 39 inches from

| the top of the RV Heed. When the highest sensor is

| covered (i.e. 100X indicated level), no significant

| voiding exists in the RV Head region.

| A lower timit of 100X is based on the physical location
| of the highest HJTCS sensor, which s 39 inches from

| the top of the RV Head. When the highest sensor is

| covered (i.e. 100% indicated level), no significant

| voiding exists in the RV Head region.

| A lover timit of 100X is based on the physical location
| of the highest HJTCS sensor, which is 39 inches from

| the top of the RV Head. When the highest sensor is

| covered (i.e. 100X indicated level), no significant

| voiding exists in the RV Head region.

| A lower Limit of 100X is based on the physical tocation
| of the highest HITCS sensor, which is 39 inches from

| the top of the RV Heed. When the highest sensor is

| covered (i.e. 100X indicated level), no significant

| voiding exists in the RV Head region.

| To.ensure.no substantial void formed in the head and

| evaluate charging requirements follouin'y an RCP restart,
|

|

To determine if steps to collapse a void in the reactor
vessel should be initiated.

To determine if steps to collapse a void in the reactor
vessel should be initiated.

To determine {f pressurizer level needs to be raised
proir to RCP restart to compensate for void collapse,




/
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DOCUMENT NO: L. 392-153
PAGE NO: 5 OF 10

Q.A. APPROVED TABLE

GRP | PARANETER

STEP VALUE/

ENG. LIMIT -

SONGS 2/3 1. 11 PHASE I
INSTRUMENT USE AND BASES TABLE

Module #: 10

BASES

DATE: 04/26/93

REVISION: 0t

Q.A. APPROVED TABLE

USE

._...l

02 | REACTOR VESSEL LEVEL (HEAD)

02 | REACTOR VESSEL LEVEL CHEAD)
o
b
|
|
|
|

02 | REACTOR VESSEL LEVEL (HEAD)
|
|
|
|
|
|

02 | REACTOR VESSEL LEVEL (HEAD)
|
|
|
|
|
|

| In developing the correlation between PZR level and RV
| tevel, the latter is the independent variable upon

| which the required PZR level depends. Therefore, no

| eng timits can be assigned. See File #009-0P$92-070

| for the corresponding P2R tvi eng timits.

| In developing the correlation between PZR level and RY
| tevel, the latter is the independent variable upon

| which the required PZR level depends, therefore, no

| eng lLimits can be assigned. See File #009-0p$92-070

| for the corresponding PZR (vt eng timits.

| In developing the corretation between P2R level and RV
| tevel, the tatter fs the independent variable upon

| which the required PZR level depends. Therefore, no

| eng limits can be assigned. See File #009-0P$92-070

| for the corresponding PZR vl eng limits.

In developing the correlation’between PZR level and RV
| tevel, the tatter is the independent variable upon

| which the required PZR level depends. Therefore, no

| eng timits can be essigned. See File #009-0PS92-070

| for the corresponding PZR tvl eng Limits.

To verify thet Pressurizer inventory is sufficient to

indicated by the RVLNS.

|
|
|
|
|
| compensate for RCP restart void collapse with a void
|
I
|
|
|

| To verify that Pressurfzer inventory 1s sufficient to
| compensate for RCP restart void collapse with a void
| indicated by the RVLMS.

| To verify that Pressurizer inventory is sufficient to
| compensate for RCP restart void collapse with a void
| indicated by the RVLMS.

| 'to verify that Pressurizer fnventory is sutficient to
| compensate for RCP restart void collapse with a void
| indicated by the RviMs,
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PAGE NO: 6.. 10

Q.A. APPROVED TABLE

GRP |

——_.'

PARAMETER

STEP VALUE/
ENG. LIMIY

.

SONGS 2/5 11 PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 10

BASES

- —'\\

DATE: 04/26/93
REVISION: 01

Q.A. APPROVED TABLE

i

USE

03 | REACTOR VESSEL LEVEL (HEAD)

04

05

01

0t

I

REACTOR VESSEL LEVEL (HEAD)

REACTOR VESSEL LEVEL (HEAD)

REACTOR VESSEL LEVEL (PLENUM)

REACTOR VESSEL LEVEL (PLENUM)

< 100%
NONE

< 100X
| uL 48%

RISING OR STABLE

NONE

>
L

=

L

= 82%
L 82%

82%
L 82X

|
|
| RV level can be estimated using SM4 and temp sensors in
| the RV and hot legs to draw a correlation to RV level.

| There is no eng limit for the correlation between these

| parameters since no specific operator action is
| included in the use statement.

| The HITCS provides descrete Level indications depending..

| on which of its 8 sensors (3 in the head) are

| uncovered. When sensor #1 is uncovered, the Reactor
| Vessel Level Monitoring System provides a reactor

| vessel head tevel indication of 48X.

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

| CEN-152 requires that the Reactor Vessel level be at

| least at the top of the hot leg nozzles in addition to
| > 30% tevel in the PZR to demonstrate that inventory

| control has been established prior to allowing Hpsi

| flow to be throttled or stopped.

| CEN-152 requires that the Reactor Vessel tevel be at

| teast at the top of the hot leg nozzles in addition to
| > 30X level in the PZR to demonstrate that inventory

| control has been establ ished prior to allowing HPS]

| flow to be throttled or stopped.

Used for alternate reactor vessel level indication.

l
I
I
I
I
I
I

|

|

|

]

-To verity thet a void exists in the reactor vessel
prior to raising pressure to collapse the void.

|
|
|
|
]
Yo verify SiTs are injecting water.

Used as criteria for HPSi throttle/stop (CET sat margi
> 20 deg F, RVLMS >= 82%),

To verify charging and/or SI pumps are maintaining
Reactor Vessel level (plenum) >= 82%.
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Q.A. APPROVED TABLE

GRP | PARAMETER

STEP VALUE/
ENG. LIMIT

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

Module #: 10

DATE: 04/26/93
REVISION: 01

Q.A. _APPROVED TABLE

USE

——...‘

O1 | REACTOR VESSEL LEVEL (PLENUM)

I
l
02 | REACTOR VESSEL LEVEL (PLENUM)

02 | REACTOR VESSEL LEVEL (PLENUM)

I
|
|
|
|
|
02 | REACTOR VESSEL LEVEL (PLENUM)
|
|
|
|
[
|

]

| BASES
|

|

| CEN:152 requires that the Reactor Vessel level be at

| teast at the top of the hot leg nozzles in addition to
| > 30% tevel in the P28 to demonstrate that inventory

| controt has been established prior to allowing HPsi

| flow to be throttted or stopped. '

l

[

| sensor #5 in the Harcs i located at the top of the hot
| teg Lip and indicates that the plenum level is >=82%.
l The engineering limit is based on the requirement to

| keep the RCS loops filled so thet subcooled natural

' circulation may proceed normally.

| Sensor #5 in the HJTCS fs located at the top of the hot
| teg lip end indicates that the plenum level is »=82%,

| The engineering timit is based on the requirement to

| keep the RcS loops fitled so that subcooled natural

| circulation may proceed normatty,

I
|

| Sensor #5 in the HJTCS fs tocated at the top of the hot
| lteg Uip and indicates that the plemm level is >=82%,

| The engineering timit is based on the requirement to

| keep the RCS loops filled so that subcooled natural

| circulation may proceed normally,

l

I

|
!
| To verity charging pump throttling criteria,
l .

I
I
|
|

| To verity absence of voids in reactor vessel head and
| plenum region which could stop single phase naturst
| circulation flow.

l

I

|

!

| To verify that reactor vessel level (plenum) is

| adequste to support single phase natural circulation
| ©=82%).

I

I

l

| To determine when to inititate steps to collapse a void
| in the reactor vesset during a natural circutation

| cooldown while depressurizing to enter shutdown cooling.
I

I
|
I
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Q.A. APPROVED TABLE

GrP | PARAMETER

STEP VALUE/
ENG. LIMIT

SONGS 2/3 " 11 PHASE 1}
INSTRUMENT USE AND BASES TABLE

Module #: 10

BASES

" DATE: 04726793
REVISION: 01

9.A. APPROVED JABLE

I
| USE

-___l

03 | REACTOR VESSEL LEVEL (PLENUM)

03 | REACTOR VESSEL LEVEL (PLENUM)
|
I
I
I
I
I
04 | REACTOR VESSEL LEVEL (PLENUM)
I
I
|
I
I
I
04 | REACTOR VESSEL LEVEL (PLENUM)
I
|
|
I
l
I

| RV level can be estimated using S and temp sensors in
| the RV and hot legs to draw a correlation to RV level.
| There is no eng Limit for the corretation between these
| parameters since no-specific operator action is

| included in the use statement.

| RV level can be estimated using SMM and temp sensors in
| the RV and hot legs to draw 8 correlation to RV level.
| There is no eng Limit for the correlation between these
| parameters since no specific operator action is

| included in the use statement.

|

|

| Sensor #8 is the lowest sensor tn the HJTCS and is

| tocated just above the fuel alignment plate. 1f sensor
| #8 is covered with water, the RVLMS will show that the
| tevel is >=21X. »>=21% i positive indication that the
| core is covered.

!
I

| Sensor #8 fs the lowest sensor in the HJICS and fs

| tocated just above the fuel. alignment plate. If sensor
| #8 is covered with water, the RVLMS will show that the
| tevel is >=21X. >=21% is positive indication that the
| core is covered.

Used. for. atternate.reactor vessel level indication.

Used for alternate reactor vessel level indication.

|
[
I
l
[
I
|
I
I
|
I
I
I
I
I
I

| To verify RCS inventory controt Safety Function Status
| Checklist (SFSC) criteria are satisfied and the core
| remains covered.

To determine whether or not to stay with the present
success path (i.e. CET sat margin > 20 deg F, RVLMS
plenum >= 82X).




/
DOCUMENT NO: ° '§92-153
PAGE NO: Yo 10

Q.A. APPROVED TABLE

GRP |

STEP VALUE/

-—_'

|
PARAMETER | enG. LMt
|
04 | REACTOR VESSEL LEVEL (PLENUN) | >= 82%
t 21%

|
|
|
05 | REACTOR VESSEL LEVEL (PLENUM)
|
|
|

I
I
I
I

05 | REACTOR VESSEL LEVEL (PLENUN)

l
I
|
I
I
I
I

05 | REACTOR VESSEL LEVEL (PLENUM)

1
LL 100X (PLENUM)

1
LL 100X (PLENUM)

LL 100X (PLENUN)

SONGS 273 11 PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 10

BASES

DATE: 04727/93
REVISION: 01

Q.A. APPROVED TABLE

USE

|
|
|
[
| Sensor #8 is the lowest sensor in the HITCS and is

| tocated just above the fuel alignment plate. 1f sensor
| #8 is covered with water, the RVLMS will show that the

| tevel is >=21%. >s21% is positive indication that the
| core is covered.

| Sensor #4 of the RVLMS is tocated approxomately 5

| inches below the bottom of the UGSSP. If sensor #4 is
| covered, then the indicated Plenum level will be 100%.
| An indication of 100X plenun tevel indicates that the

| plerum is tree of voids.

I

I

| Sensor # of the RVLMS is located spproxomately 5

| inches below the bottom of the ugssp. If sensor #4 is
| covered, then the indicated Plenum level will be 100X.
| An indication of 100X plenum level indicates that the

| plenum is free of voids.

| Sensor #4 of the RVLMS s located spproxomately 5

| inches betow the bottom of the UGSSP. If sensor # is
| covered, then the indicated Plenun tevel will be 100X,
| An indication of 100X plenum level indicates that the

| plemm is free of voids.

I

I

|

I

| To evatuate the performance of the success path (i.e.
| CET sat margin > 20 deg F, RVLMS plenum >= 82X).
l

I

I

|

l

| To ensure no void formed in the Plerum and evaluate
| charging requfrements-follouino an RCP restart.

To determine if steps to collapse a void in the reactor
vessel should be initiated.

| To determine {f pressurizer level needs to be rafged

prior to RCP restart to compensate for void collapse.




{
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SONGS 2/3 Isu. 11 PHASE 11

DATE: 04726/93

| UL <0 oPM

| decreasing and that the reactor is subcritical.

reactor is subcritical.

DOCUMENT NO: 00.  ,2-153
PAGE NO: 10 OF 10 INSTRUMENT USE AND BASES TABLE REVISION: 01
Q.A. APPROVED TABLE Module #: 10 G.A. APPROVED TABLE
| | sTEP vauEs | |
GRP | PARAMETER | ENG. LIMIT | BASES | USE
- | I |
I | | |
06 | REACTOR VESSEL LEVEL (PLENUM) | 82X | tn developing the correlation between PZR (evel and RV | To verify that Pressurizer inventory is sufficient to
| | NONE | level, the latter is the tndependent variable upon | compensate for RCP restart void collapse with a void
| | | which the required PZR level depends, Therefore, no | indicated by the RVLMS.
| | | eng timits can be assigned. See File #009-0P$92-070 |
} | | tor the corresponding PZR (vl eng limits. |
| | | |
| | | I .
07 | REACTOR VESSEL LEVEL (PLENUM) | 100% | 82X is based on a recommendation that the indicated | To verity appropriate Shutdown Cooling entry conditions
) | L 82x | reactor vessel level be at least 82X in the plenum, | te.g. 20 deg § subcool fng, RVLMS = 100X, etc.).
| | | which corresponds to a level at the top of the hot |
| | | legs, prior to entering shutdown cooling, |
| | | |
I | | : |
07 | REACTOR VESSEL LEVEL (PLENUM) | 100% | 82X is based on a recommendation that the indicated | To verify shutdown cooting conditions are met (CET
) | LL 82% | reactor vessel level be at least 82X in the plenum, | saturation margin > 20 deg F, RVLMS = 100X).
| | | which corresponds to a Level at the top of the hot |
| | | legs, prior to entering shutdown cooling. |
| I | |
| | | |
01 | REACTOR VESSEL UPPER HEAD TEMP | 100 deg F/HR | The maximum cooldown rete for the RCS fs 100 deg F/hr | To ensure that the maximum cooldown rate for the
| | UL 100 deg §/HR | when RC cold leg temperature is greater than 145 deg f | Resctor Vessel Upper Head is not exceeded.
| | | as defined by the Technical Specifications. |
[ | | |
| | | |
01 | STARTUP RATE | NEGATIVE | A negative SUR is an indication that reactor power is | To verify reactivity control is estsblished and the
I I
| |
| I
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: SOuthern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C~-E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 01 Engineering Limit and Bases
PARAMETER: CEA POSITION

PREPARED BY: John M. Flaherty

Cognizant Enginger (Print Name) ‘ .
%ﬁ/\ V‘/;/JJJ/V%? Date: ’j/ZZ!"Z;S

Cognizant Engineer (S&fénature)

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 4 of QaM-ioC1.

TReca: Kiwmtior TR : x,  4)zelax

Name ' Signature Date
Independent Reviewer

“

APPROVED BY: vy p{, a5 oons
Cogniz\ant Engineefing Manager (Print Name)
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— ‘/’/é a4 /é‘z,y,/l{\. JV/7 7/‘?3
<<6gniz ant /Engineering Mangger (Signature) Date

.
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F 8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
g EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 Group: 01

Parameter: CEA POSITION
Step Value(s): Use(s):

INSERTED EXCEPT 1 To deterﬁine if all but one CEAs are inserted

Engineering Limit(s):

Upper Limit:  The highest WOTth CEA fully withdrawn and all
other CEas fully inserteg

Bases for Engineering Limit(s):

highest reactivity worth wWhich is assumed to be fully withdrawn.
Ref. 5 provides a Procedure for determining shutdown margin and
is based on data found in Ref. ¢ & 7. The data included in Ref.
6 & 7 considers the POssibility of the worst rod stuck out and
provides the necessary data accordingly.
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Assumptions:

1.

Ref: 1
| rev,
2. In accordance with NES&L Quality Procedure SOZ3-XXIV-7-15,
the references noted below are considered;to be Secondary
Design documents. Their use ag reference documents for the
engineering limit basis is assumed to be justified based on
ensuring that +he engineering limit is consistent with the
current design basis and operating license.
Ref: 2,3,4
References:
1. CEN-152, Rev. 03, Combustion Engineering Emergency Procedure
Guidelines, .
2. San Onofre 2 & 3 FSAR, Updated, Para. 4.3.1.9, 4.3.1.10,
3.1.3.7, 3.1.3.8.
. | rev.
3. San Onofre 2 Technical Specifications, Amendment 94, Section
3.1.1 and Bases, anq Definition 1.27.
| rev
4. San Onofre 3 Technical Specifications, Amendment 84, Section
3.1.1 andg Bases, ang Definition 1.27.
| rev
5. Surveillance Operating Instruction 5023-3-3. 29,
Determination of Reactor Shutdown Margin.
| rev
6. Plant Physics Data Book, Ssan Onofre Unit 2, Document #
M38097, Rev. i9.
| rev
7. Plant Physics Data Book, san Onofre Unit 3, Document #

The references noted below are assumed to be Secondary
Design documents, This assumption jis justified based on the

fact that they describe Strategies which have been revieweq
and commented on by the Nrc.

M38098, Rev. 13.

. 01

01

01

. 01

. 01

.0

01
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8ONGS 243 INSTR

SUITABILITY ETUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT Basgs DOCUMENT

Module: 10

| Group: o3
Parameter: REACTOR POWER

8tep Value(s): Use(s):
Lowering To confirm

the Teactor jig

under control.
Lowering/stable

To confirm the Teactor jis under control.

Bngineering Limit(s):

None
32 3 for Bngineering Limit(s);
‘here are n

Sumptionsg:
ne
‘erences:

1=}
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, ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 02 Engineering Limit and Bases

PARMAMETER: REACTOR POWER

PREPARED BY: John M. Flaherty
Cognizant Engipeer (Print Name)

W i) Date: /ZZI(?"’
(gignature) :

Cognizgnt Engineer

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-i01l.

?m 'te\(l.‘.&&&s& - &= ,;’.%2\9:: & 4[ 243

Name . Signature Date
Independent Reviewer Lo :

APPROVED BY: . /Z Aﬂ«é%f?
Cognizant Engineefing Manager (Print Name)

,xﬁf: ya /eé J/r;z___.- o/ F3

Co@.jdntﬁngineering Mghager (Signature) Dite’
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8ONG8 253 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 Group: 02

Parameter: REACTOR POWER

8tep Value(s): Use(s):

< 1x10™% ang Stable or Lowering To confirm that the reactor jis

under control.

Bngineering Limit(s):

Reactor Power Level Lowering, or Stable ang < ixlo*%

Bases for Engineering Limit(s):

Success of any emergency Procedure, the reactor
ust be controlled to minimize the heat input jinto the RCs.
Verification of reactor control can be accomplished by observing
the power level ang its rate of Cchange. However, the acceptance

Criteria for this safety function varies depending on the elapsed
time since the reactor trip.

Immediately following a reactor trip, pPower decrease is rapid.
Power level following a trip is governed by the rate of decay of
delayed neutron Precursors ang the effects of source neutrons.
Source neutron effects will not be discgrnable until reactor



File No: 009-0PS92-045
Revision: 01
Page: 3 of 3

A decreasing power level is always an indication that the reactor
is under control. A stable power level is only acceptable when
the power level has decreased substantially. The point at which
a stable power level is an acceptable indication of a controlled
reactor is 1x10%%. This power level is chosen based on

-

engineering judgement. 1x10 % is sufficiently below the point of
adding heat to the RCS to permit operator response prior to

significant heat addition for anticipated occurrences involv}ng a
return to criticality. 1In addition, the power level of 1x10°% of

Assumptions:

1.

| rev.

In accordance with NES&L Quality Procedure SOZ3-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 Technical Specifications, Amendment 94, Table
2.2-1.

2. San Onofre .3 Technical Specifications, Amendment 84, Table

2.2-1.

01
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'ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern 'California Edison PLANT: San Onofre 2&3
PROJECT: ISops 11 Support C=E_JOB NUMBER: 2001216

DOCUMENT: Module 10° Group 03 Engineering Limit and Bases
PARAMETER: REACTOR POWER

PREPARED BY: 'QEV\ M P{k\f\erkj
Cognizant Enginee (Pr:]nt Name)

Date: L‘)?/ﬁ__

rified to be correct by means of
of QAM-101.

Kennehn £, gg!zgkug( &’ﬁmﬁ'ﬁ é‘;g. ‘ﬂ cata zgté‘g [tz
Name signatt;re Date

Independent Reviewer |

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

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 ; Group: 03
Parameter: . REACTOR POWER
8tep Value(s): Use(s):

STABLE OR LOWERING To verify boron addition via decreasing
reactor power indication.

LOWERING To verify boron addition via decreasing
reactor power indication.

Engineering Limit(s):

None

Bases for Engineering Limit(s):

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

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 Ooperating limits are
evaluated for their engineering limits.

Assumptions:

None

References:

None
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT S San Onofre 2&3

PROJECT: ISOPS II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 01 Engineering Limit and Bases

PARAMETER: REACTOR VESSEL LEVEL HEAD

PREPARED BY: John M. Flaherty
Cognizant Engipeer (Print Name)

Date: ﬁ_-[[ Z.’_.,_/ e

VERIFICATION STATUS: COMPLETE :

The Safety-~Related design information contamed in this
document has been verified to be correct by means of
Design Review using Checklists ) of QAM-101.

"'—\)éc'»r&- !2\24&.&«2—\@».. g_g# !h: ; S ‘23,‘ ‘{iz_{‘,!sg

Name Signature Date
Independent Reviewer

PROVED BY: ~-/. Zxﬁ«,«a/ Lnq
Cognizant Enginee¥ing Manager (Print Name)

//4/4—4 =

hgineering Marfager (Signature) te
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8ONGSs 2&3 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

BNGIRBBRIHG LIMIT Basps DOCUMENT

Module: 39 : Group: o3
Parameter: REACTOR VESsEy, LEVEL HEap
Step Value(s): Use(s):

. Trev,
100% To ensure no Substantiajl void formed in the

: [ rev.
1.00% To determine if steps to Collapse a void in
_ : ' € reactor Vessel shoulq be initiateqg
S~ | rev.
< 100% To determine if steps to Collapse g void in
the reactor vessel shoulg be initiateq.
: rev.
100% To determine if Pressurizer level neegs to be
raised Prior to RCP restart to Compensate for
void Collapse.
Engineering Limit(s).
Lower Limjt; 100%
Bases for Englneerzng L1m1t(s)'
| rev.

The Heategq Junction Thermocouple System (HITCcs) is designed to
detect vojqs in the reactor vesse] head. r7The HITCS provides
discrete level indications based on the number of sensors Covered
by water (Ref, 1). 1f the highest Sensor ig Covered, then the
indicateqd level wijz be 100%. However, it is possible for a voig
to exist with the highest Seénsor covereqg Since the highest sSensor
is locateq 39 inches below the top of the Teactor Vessel heag
(Ref. 2, Since the Saturatiopn Margin Monitor (SMM) depends on
Y} unheateg thermocouples in the HITCS to determine Saturation

01

01

01

01

01



margin in the ubber head, it is also limiteqg by the location of
the highest Sensor. Therefore, it is Possible for the RVIMS to
indicate 100% reactor vesse] level while a void exists in the
reactor vVessel heaq. However, 4 Vvoid smaller than the Volume

the pilant is negligibie. Therefore, no action by the Operator ig
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required to elimate 3 botential voig of this size nor is there a

ll

| rev.

Ref: 3

Referenoes:

1.

2.

San Onofre > & 3, Updateq Final Safety Analysis Report,
Revision 8, Section 7.5.3.3,

Dwg. J-1370-165-502, HITC Probe Installation, Rev. 01.

. 01

01
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; ABB
BNGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Soutnern California Edison PLANT. San Onofre 2&3
PROJECT: ISOP§ IT Support C=-F JOB NUHBER: 2001216

DOCUMENT Module 34 Group 0> Engineering Limit ang Basesg
RARAMETER: REACTOR VESSEL LEVE], HEAD

PREPARED BY:

Date: //Z/LZ /ﬁ 4
VERIFICATION STATUS » COMPLETE '

The Safety-Related design information Containeqg in this
docx_unent has been vVerifieg to

be Correct by eans of
Design Reviey Using Checklists 3 of QAM-107 .

&émnd!b E.‘:autghtvr ,F /g(/@/?l
Name Signature Date
r

Independent Reviewe

PROVED BY:
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SONGs 253 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

-ENGINEERING LIMIT BasSgks DOCUMENT

Module: ip : Group: 02
Parameter: REACTOR VESSEL_LEVEL HEAD

Step Value(s): Use(s):

100% To verify that Pressurizer inventory is

20% To verify that Pressurizer inventory is
sufficient to Compensate for Rep restart voig
Collapse with a voiqQ indicated by the RVIMS.

o
o\o

To verify that Pressurizer inventory is
Sufficient to compensate for RCP restart void
collapse with 2 void indicateqd by the RvVIMS.
Engineering Limit(s):

None

Bases for Engineering Limit(s):

not been establisheq for this use of reactor Vessel level

indication. See File #009—0P392-070 for the Pressurizer levej
engineering limits.
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Assumptions:

None

References:

None
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SEEET

CLIENT: Southern California Edison PLANT San Onofre 253
PROJECT ISops 171 Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 10  Group 03 Engineering Limit and Bases
PARAMETER: REACTOR VESSEL LEVEL HEAD

PREPARED BY:

Date: f/f; 7/07 T

VERIFICATION STATUS: COMPILETE
The Safety-Related design information contained in this

document has been verifieqg to be correct by means of

Design Review using Checklists 9 of QAM-101.
Kenunetth E. Foulboer Lot ¢ Colle. s /i7{53
Name Signature Date

Independent Reviewer

APPROVED By: TA. / Ql/qém
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SdNGS 2&3 INSTRUMENT SUITABILITY STUDY
: EMERGENCY OPERATING PROCEDURES

' ENGINEERING LIMIT Bagps DOCUMENT

Module: 10

Group: o3
Parameter: REACTOR VESSEL LEVEL HEAD
Step Value(s): Use(s):
< 100%

Used for al
indication.

ineering Limit(s):
~
None

Bases for Engineering Limit (s):

Qetermiped by the Correlation between Saturation margin and RviMs
1nd;catlon has many specific uses, However, there is no
*Ngineering limit for the cor 1

Ssumptions:

one

eferences:

M



File No:
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Revision: 01
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ABB COMBUSTION BNGINEERING
BNGINEERING LIMIT po COVER~SKBET
CLIENT:

Southern california Edison
PROT

PLANT .
ECT. ISops IT Support

San Onofre 253
C~E_JOB NUMBER: 2001216
C=E JOB NUMBER:

Group 04

Engineering Limit ang Basesg
REACTOR VESSEL, LEVE

L HEAD

John M. Flaherty
Cognizant Engimeer Print Name)
_ [[lf.«« VW lfu[uzﬂfm ),

- Date: ‘7'/1’3/9_3
Cognifant Engineer bﬁ}gnature) '

€ correct by means of
i Checklists g of QamM-1p31 o
?oc»zg \2.

- ) A S.. ‘;f/Zt'.i“\'B
Name ~ Signature
Independent Reviewer o

Date

—_—

'ROVED By:.

— /7. /{%béijéh/

Cognizant Englneering Manager

(Print Name)

- géétzéﬁ?
ogni Engineer; 9 Manager (Signature) at
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S8ONGS 253 INSTRUMENT SUITABILITY grupy
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT Basgs DOCUMENT

Module: 3¢ Z Group: 04
Parameter: REACTOR VESSEL LEVEL HEAD
Step Value(s): Use(s):
< 100% To verify that a veig exists in the reactor
vessel prior to raising Pressure to collapse
the voig

*Bngineering Limit(s);

Upper Limit: 48%

Bases for Engineering Limit(s):

by the HJITCS. Therefore, in order to have a Positive indication
°f a void in the reactor vessel heagq, Sensor #1 must be
Uncovered. When Sensor #1 isg uncovered, the Reactor Vessel Level
Monitoring Systenm Provides a reactor vessej head 1leve] indication
of 48% (Ref. 2 & 3), Therefore, the upper engineering limit is
48% level in the heaq.



Assumpticns:
1. In accordance with NEsgyz, Quali
e references noted pe oW are

File No:
Revisicn:
Page:

- 008-0Ops9
01
3 of 3

2-057

. 01
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: ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET
CLIENT: VSOUthérn California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS; II Support C-E _JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 05 Engineering Limit and Bases

PARAMETER: REACTOR VESSEL LEVEL (HEAD)

PREPARED BY: John M. Flaherty
Cognizant Enginge qprint Name)

/’Afm V‘/( W‘M Date: l//laH 2.

Cognifant Engineer (Sjignature)

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.

Kennetu B, Eoulkuec  Koetlh £, Codlirun 0 /uls 2

Name Signature Date
Independent Reviewer

APPROVED BY: .-f / f

nzant En

ering Manager (Print Name)

e

ir (Signature)
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8ONGB 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 10  Group: 05
Parameter: REACTOR VESSEL LEVEL (HEAD)
8tep Value(s): Use(s):

RISING OR STABLE To verify SITs are injecting water.

Engineering Limit(s):

None

Bases for Engineering Limit(s):

parameter by itself in the EOIs. Where the trending of a
pParameter is combined with specifieg operating limits on that
barameter, the valyes given for the obperating limits are
evaluated for their engineering limits.

Assumptions:

None

References:

None
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern cCalifornia Edison PLANT: San Onofre 2&3

PROJECT: ISOPS ITI Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 01 Engineering Limit ang Bases
PARAMETER: REACTOR VESSEL LEVEL PLENUM

PREPARED BY: John M. Flaherty
Cognizant Engfineer |(Print Name) .
"‘M,VV‘ ) Date: "{/ZZ/YZ

Cognigant Engineer (%ignature)

VERIFICATION STATUS : ;
The &-f—fo—=2=aiUS: COMPLETE

The safety-Relateg design information contained in this
document has been verified to be correct. by means of
Design Review using Checklists 5 of QaM-101.

g.ac.g °(&mm.~u; [ oD D ~ /z.c.[gs
Nam Signature Date

Independent 'Reviewer

APPROVED BY: . /7. //n ,
Cognjzant Engi eering Manager (Print Name)

oo, /i /f"%/ém, é/é 2/5.3
-@ a% Engineering/ﬁanager (Signature) te




M-

File No: 009-0PS92~-127
Revision: 01
Page: 2 of 4

S8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 : Group: 01

Parameter: REACTOR VESSEL LEVEL PLENUM
Step value(s): Use(s):

: | rev.
2 82% Used as criteria for HPST throttle/stop (CET

sat margin > 20°F, RVIMS >= 82%).

| rev.

2 82% To verify Charging and/or sI pumps are

maintaining Reactor Vessel level (pPlenum) >=

82%.
2 82% To verify charging pump throttling criteria. | rev.

Engineering Limit(s):

Lower Limit: 82%

Bases for Engineering Limit(s):

restore RCS inventory, Pressure or heat removal, the termination
Criteria for each should be similar, (Ref. 3)

01

01

01
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1. The generic limit of pPressurizer levei greater than (100"
2. The.references noted below are assumed to be Secondary

and commented on by the NRc.
Ref: 1

exists.

Ref: 2,3

. 01

. 01
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References:

1.

2.

CEN-152, éombustion Engineering Emergency Procedure
Guidelines. ‘

Letter S-CE-9434, V. C. Hall to M. L. Merilo, Transmitta] of
Revision 01 to the Southern California Edison songg Units 2
and 3 Emergency Procedure Technicaji Guidelines, July 1,
1984.

Letter S-CE-s704, v, C. Hall to p. p. Brieg, c-g Review of

Upgradeg Emergency Operating Instructions, November 21,
1s84.

Calculation 1470-ICE-36181, HITCS Reactor Vessel Level
Constants for songs Unit 3 QSPDs, Rev. o0, (Catego;x 3)
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
ggggggzi ISors 1T Support C~-E JOB NUMBER 2001216

DOCUMENT: Module 30 Group 02 Engineering Limit ang Bases
PARAMETER. REACTOR VESSEL LEVEL PLENUM

PREPARED BY: John M. Flaherty
Cognizant

En;i eer (Print Name)
M N

cOgn' Zant Enginee

77 Date: ‘!iZZ’ {C[“g
d’/ (Signature ) :

YERIFICATION STATUS : _COMPLETE ' '

€ Safety-Relateq design informatjon contained in this
document has been verified +tp be correct by means of
Design Reviey using Checklist of QAM-101.

S
== . ‘% —i‘iﬁz_*% 1240
Name Signature ‘ -Date

Independent Reviewer

APPROVED By: 7, / A/
Cognizant Engi eering Manager (Print Name)
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8ONGS 23 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 B Group: 02
Parameter: REACTOR VESSEL LEVEL PLENUM
8tep Value(s): Use(s):
: | rev
2 82% To verify absence of voids in reactor vessel
h. d and plenunm region which coculd sto

| rev.

v

82% To verify that reactor vessel level (Plenum)
is adequate to support single phase natural
circulation (2 82%). -

Engineering Limit(s):

Lower Limit: 82%

Bases for Bngineering Limit(s):

Plenum level jig 2 82% (Ref. 3 g 4). Therefore, an RVIMS
indication of 2 82% in the Plenum isg ga Positive indication that

. 01

01

. 01
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Assumptions: |

1.

Ref: 1

References:

1. Letter S-CE-9434, V. cC. Hall to M. L. Merlo, Transmittal of
Revision 01 to the Southern California Edison SONGS Units 2
and 3 Emergency Procedure Technical Guidelines, July 1s,
1984. . v

2. Drawing J=-1370-165-502, HITC Probe Installation,

Rev. 01.

3. Calculation 1370-ICE-36181, HITCS Reactor Vessel Level
Constants for SONGS Unit 2 QSPDS, Rev. 02. (Category 3)

4. Calculation 1470-ICE—36181, HITCS Reactor Vessel Level

ordance with NESL Quality Procedure S023-XXIV-7-15,

)

| rev. 01

In acc
documents that are not Primary or Secondary De51gn dgcuments

Constants for SONGS Unit 3 QSPDS, Rev. 00. (category 3)
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 253
PROJECT: ISOPS II Support C=E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 03 Engineering Limit and Bases
PARAMETER: REACTOR VESSEL LEVEL PLENUM

PREPARED BY: John M, Flahertv
——dJohn M. Flahert

Cognizant Eng/tn er |(Print Name)
/ l[l"m l’/‘\ V{JJ"W/;‘ : Date: “/{ZZ’% <

Cognizant Engineer { Fignature) -,

Design Review using Checklists 3 of QAM-101.
Ky

Ebé“‘&qg;WﬁiQ.gm A S 2} i ]33
Name :

. Si¥nature Date
Independent Reviewer

APPROVED BY: ~. Z/ o»/f-;c‘/wJ

Cognazant Engineerin Manager (Print Name)

| /’/ / s / géj[i”
gniZant, Engineering anager (Signature) t
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8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

Module: 10

Parameter:

Step Value(s):

2 82%

< 82%

ENGINEERING LIMIT BASES DOCUMENT

Group: 03

REACTOR VESSEL LEVEL PLENUM

Useis):

| rev. 01

Used for alternate reactor vessel level

indication.

Used for alternate reactor vessel level

indication.

Engineering Limit(s):

None

Bases for Engin

engineering lim
action is an en
action is provi
specified.
Assumptions:

None

References:

None

eering Limit(s):

reactor vessel and the hot legs. The level
determined by the correlation between saturation margin and RVIMS

any specific uses. However, there is no

it for the correlation between these two
parameters. Only when a parameter is used to direct an operator
gineering limit provided. Since no specific

ded in this use,

No engineering limit can be
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: ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT:  Southern California Edison PLANT: San Onofre 2&3
PROJECT: Isops ;I Support C~-E JOB NUMBER: 2001216

DOCUMENT: Moduie 10 Group 04 Engineering Limit and Bases
PARAMETER: REACTOR VESSEL LEVEL PLENUM

PREPARED BY: John M. Flaherty
Cogni j

zant Engjneer Print Name)

A

~ Date: ﬂ!@/:} {
CogniZant E gineer (#’ignature) :

VERIFICATION STATUS : COMPLETE
The Saroro o—=lUS: COMPLETE

The Safety-Related design information contained in this
document hasg been verified to be correct by means of
Design Review using Checklists a of QAM-1D1.

Rowes. KA Pt i g §z= DD S, q’zu(qs
Name Signature Date

Independent. Reviewer

APPROVED BY:
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% 8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 Group: 04
Parameter: REACTOR VESSEL LEVEL PLENUM
8tep Value(s): Use(s):
| rev.
> 82% To determine whether or not to stay with the

pPresent success path (i.e. CET sat margin >
20°F, RVIMS Plenum > 82%) .

| rev.

v

82% To evaluate the performance of the success
path (i.e. CET sat margin > 20°F, RVIMS
Plenum > g82%).

v

82% To verify RCs inventory control. Safety
Function Status Check (SFSC) criteria are
satisfied and the Core remains covered.

Engineering Limit(s):

Lower Limit: 21%

Bases for Engineering Limit(s):

reflected in.the acceptance criteria for the Inventory Control

with'indications that the level is above the core, Ref. 1

Thermocguple Systenm (HJTCS) and is located above the top of the
fuel alignment plate (Ref. 2). The Reactor Vessel level.

| rev.

01

01

01
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Monitoring System (RVIMS) provides an indication of level based
on which sensors are covered with water. If sensor #8 is
covered, the RVIMS will show that the level is 2 21% (Ref. 3 &
4) . Therefore, an RVIMS indication of 2 21% is a positive
indication that the core is covered. Therefore, the safety
function acceptance criteria and the performance of the success
Paths in the Functional Recovery are satisfied if the reactor
vessel plenum level is > 21%.

Assumptions:

' | rev. 01
1. 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: 1

References:

1. CEN-152, Combustion Engineering Emergency Procedure
Guidelines.

2.  Drawing J-1370-165-502, HJTC Probe Installation,
Rev. 01.

3. Calculation 1370-ICE-36181, HJTCS Reactor Vessel Level
Constants for SONGS Unit 2 QSPDS, Rev. 02. (Category 3)

4. Calculation 1470-ICE-36181, HJTCS Reactor Vessel Level
Constants for SONGS Unit 3 QSPDS, Rev. 00. (Categoxry 3)
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT San Onofre 2&3
PROJECT: ISOPS IT Support C=E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 05 Engineering Limit and Bases

PARAMETER: REACTOR VESSEL LEVEL PLENUM

PREPARED BY: John M. Flahertvy

Cognizant Engine (Print Name)
AAM!/V( /;/AINFD Date: ﬁ/ZZ/jCZ 3

Cognigant Engineer (S}'gnature)

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 4 of QAM-101.
e T S.. ’i[zz. {ax

‘Name Signhature Date
Independent Reviewer , :

e —————————————

APPROVED BY: S/ //Pz./g O/m

Cognizant Engingering Manager (Print Name)

Cognizant /Engineeri g
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S8ONGS :2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

BNGiNEBRING LIMIT BASES DOCUMENT

Module: 10 é Group: 05
Parameter: REACTOR VESSEL LEVEL PLENUM
S8tep Value(s): :Use(s):
lo0% To determine if steps to collapse a void in
the reactor vessel should be initiated. | rev.
100% To ensure no void formed in the Plenum and

evaluate charging requirements following an
RCP restart.

100% To determine if pressurizer level needs to be
raised prior to RCP restart to compensate for
void collapse.

Engineering Limit(s):

Lower Limit: 100% Plenum level

Bases for Engineering Limit(s):

Support Plate (UGSSP) to provide discrete indications of the
level in the plenum. The level indication changes only when a
sensor becomes uncovered. Variations of level between sensors
are not detected by the RVLMS (Ref. 1).

Sensor #4 is located approximately 5 inches below the bottom of
the UGSSP (Ref. 2), (Note: the sensor location is determined by
the location of the heated thermocouple, Ref. 3) 1If sensor #4 is
covered, then the indicated Plenum level will be 100% (Ref. 4 &
5). Although it is possible that a void could form in the space

| rev.

01

01
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between the UGSSP and sensor #4 without uncovering the sensor,
the safety significance of a void in this small space is
negligible. This is true since any use which required the plenum
to be completely full would also require an indicated level > 0%
in the head region. Therefore, an indication of 100% plenum

level indicatés that the plenum is free of voids.

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 angd operating license.

Ref: 1

References:

1. San Onofre 2 & 3 Updatedq Final safety Analysis Report,
Revision 8, Section 7.5.3.3.

2.  Drawing J-1370-165-502, HITC Probe Installation, Rev. 01.

3. Drawing E-1370-165-501, Heated Junction T/C Probe Assy, Rev.
07.

4. Calculation 1370-ICE-36181, HJITCS Reactor Vessel level
Constants for SONGS Unit 2 QSPDS, Rev. 02. (Category 3)

5. Calculation 1470~ICE-36181, HJITCS Reactor Vessel Level
Constants for SONGS Unit 3 QSPDS, Rev. 00. (Category 3)

| rev.

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C=-E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 06 Engineering Limit and Bases

PARAMETER: REACTOR VESSEL LEVEL PLENUM

PREPARED BY: John M, Flaherty
CogniZf t Engin (Brint Name)
/ /| IR Date: fff/z/s 2

Cognizant Eng{Aeer (Si%ﬁature)

VERIFICATION STATUS: COMPLETE
The oo o= 2lAIUS: COMPLETE

The safety-Related design information contained in this
document has been verifieg to be correct by means of
Design Review using Checklists 9 of QAM-101.

Keauctn B, Feulboer gt lh,, ulizfe >
Name Signature Date

Independent Reviewer
APPROVED BY: j—l. 47”4%/5/
%Ztg

Cognjzant Engineaxing Manager (Print Name)
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SONGE 2%3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 Group: 06

Parameter: REACTOR VESSEL LEVEL PLENUM

Step Value(s): Use(s):

82% Plenum To verify that Pressurizer inventory is

sufficient to compensate for RCP restart void
collapse with a void indicated by the RVLMS.

Engineering Limit(s):

None

Base$ for Engineering Limit(s):

RVIMS level may be correlated to a minimum pressurizer level to
compensate for void collapse following a reactor coolant pump
restart. In developing this correlation, reactor vessel level is
taken as the independent parameter upon which the required
pressurizer level depends. Therefore, engineering limits have
not been established for this use of reactor vessel level

ind%cation. See File #009-0PS92-070 for the pressurizer level
engilneering limits.

Assumptions:

None

References:

None
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"ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS IT Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 07 Engineering Limit and Bases

PARAMETER: REACTOR VESSEL LEVEL PLENUM

PREPARED BY: John M. Flahertyvy
izant E

Cogn ngineer, (Print Name) J
. [ = |02
AAn ‘/‘ l/}; )/ Ui/!/.!) Date: ol

Cognizant Ehgineer "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 a of QaM-101.

Riczz Rateo . . ﬂ{zu\qs

Name . Signature Date
Independent Reviewer

APPROVED BY: I L. gféﬁéggéa/
Cognizant Eni}{ee ing ,Manager (Print Name)
a/




Module: 10

SONGS 253 INSTR
. EMERGENCY o

File No: 009-0PS92-126

Revision: 01

Page: 2 of 3

UMENT SUITABILITY 8TUDY
PERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Parameter: REACTOR VE
Step Value(s): Use(s
l100%
100%

Engineering Limit(s):

Lower Limit:

82%

Group: 07
SSEL LEVEL PLENUM

)

To verify appropriate
entry conditions (e.qg.
RVIMS = 100%, etc.).

To verify shutdown coo
are met (CET saturatio

Bases for Engineering Limit(s):

Ref.

1 recomm

least 82% in
of the hot 1le

ends that th
the Plenum,
gs. (Note:

Shutdown Cooling
20°F subcooling,

ling. conditions
D margin > 20°F,

e indicateg reactor vessel level be at

which corresponds to a

level at the top

| rev.

| rev.

01

01



Assumptions:
1. In accordance wi
documents that a

may be useqg

Provided.

Ref: 3

References:

1. Letter g-

th NEsg1,
re not pr

Pile No:
Revision:
Page:

009-0P892~126
01

3 of 3

Quality Procedure SOZB-XXIV-7-15,
imary or Secondary Design documents

OCuments if justification is

+ V. C. Hall to M. 1. Merlo, Transmittal of

Uthern California Edison SONGS Units 2

Technical Guidelines, July 1s,

| rev. 01
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Revision: 01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISoPS 1T Support C=E_JOB NUMBER: 2001216

DOCUMENT: Module 10 Groﬁp 01 Engineering Limit and Bases
PARAMETER: REACTOR VESSEL UPPER HEAD TEMP

PREPARED BY: John M. Flaherty
—dJohn M. Flahe

Cognizant Enginee (Print Name) - (
P VIA;ZAIL\J]JZ\) Date: ‘_—_f’l’f G4

Cognizant Engineer (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 4 of QAM-1D1.

’RM"!{ e ’ E Y ) o« ‘ zuix 3

Name : Sx natu-re Date
Independent Reviewver

-_—

APPROVED BY: ~ /’4 ‘ (/ Vo 2/ BN

CogRrizant Engir}efer'}g Manager (Print Name)




Pile No: 009-0P592-123
Revision: 01
Page: 2 of 2

SONGS 253 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 3p - Group: 01

Parameter: REACTOR VESSEL UPPER HEAD TEMP

Step Value(s): Use(s):

100°F/HR To ensure that the maximum cooldown rate for the

Reactor Vessel Upper Head is not exceedeqd.

Bngineering Limit(s):
Upper Limit: 100°F/hr

leg temperature 1ls greater than 145°F (Unit 2) or greater than
126°F (Unit 3) as defined by the Technical 8pec1fications (Ref. 1
& *

| rev. 01
1. In accordance with NES&L Quality Procedure SOZB-XXIV-7-15,

Ref: 1,2

References:

1. San Onofre 2 Technicajl Specifications, Amendment 94,
Section 3.4.8.1.

>, San Onofre 3 Technical Specifications, Amendment 84, Section
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Revision: 00
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: ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Sou?;hern California Edison PLANT: San Onofre 2&3
PROJECT s ISO?S II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 10 Group 01 Engineering Limit and Bases
PARAMETER: STARTUP RATE

PREPARED BY: John M. F1 herty

Date: i/ “e[‘i‘z,

: E
The Safety-Relateg design information contained in this

document has been verified to bpe correct by means of
Design Review using checklist‘s of QaM-101.

auety € Bolloeor Yol &, P e (/1714 =
Name Signature Date

Independent Reviewer

APPROVED BY:
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Revision: 00
Page: 2 of 2

8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 310 Group: 01
Parameter: STARTUP RATE

8tep Value(s): Use(s):

NEGATIVE To verify reactivity control is established

and the reactor is subcritical.

Engineering Limit(s):

Upper Limit: < 0 DPM

Bases for Engineering Limit(s):

decreasing and that the reactor is subcritical., Increasing
reactor power following a reactor trip indicates that reactivity

cont;o} has not been established. Reactor power being stable in .
the initia}l Post-trip stages of an event is also an indication

tha? reaqtlvi?y.control has not been established. Therefore, the

Assumptions:

None

References:

None



FPile No: 009-0PS92-077
Revision: 03
Page: 1l of 7

. ABB COMBUSTION ENGINEERING
INSTRUMENT USE AND BASEs TABLE COVER SHEET

CLIENT: Sout?ern California Edison PLANT: San Onofre 2§3
PROJECT: ISOPS II Support C-E JOB NUMBER ¢ 2001216

MODULE: 131 S/G PRESSURE

PREPARED BY: John Flaherty
———+02in Flahert '
Cognizant En neery (Print Name)

Qeian 14 A Date: 4 23/53

A
CogniZzant Engineerffsignature)

VERIFICATION STATUS: COMPIETE
—‘-\. .

document has been verified to be Correct by means of

Design Review using Checklists -9 . of QAM-101,
R. Kirkpatrick £ ) 0 ( 2313
Nanme Sighature - Date

Independent Reviewer

-_—— —_——

APPROVED BY: Joseph R. Con don

Cognizant Eng'néjging »Aanager (Print Name) .
Yz _f14i éf f/{ﬂz,—f : 3
, c : - - T
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DOCUMENT NO: | 92-077

\

PAGE NO: 3.

Q.A. APPROVED TABLE

GRP | PARAMETER

| STEP VALUE/
ENG. LIMIT

s

SONGS 273" .1 PHASE 11
INSTRUMENT USE AND BASES TABLE

Hodute #: 11

BASES

OATE: 04/26/93
REVISION: 03

Q.A, APPROVED TABLE

USE

—_.l

I

01 | S/G €-088 PRESSURE

|
|
I
01 | S/G E-0B8 PRESSURE
|
]

01 | /G E-089 PRESSURE

01 | S/G E-089 PRESSURE

!
I
I
I
I
I
I
I
I
I
I
I
|
I
I
l
I
I

I

|

l

| > 740 ps1A
| LoV LM 741 psia
|

STABLE OR RISING
LOW LIM 741 PSIA

> 740 PSIA
LOW LIN 741 PSIA

STABLE OR RISING
LOW LIM 741 pPSIA

The lower engineering Limit is based on the 1.5,
setpoint (s.p.) for MSIS and low S/6 pressure trip
§.p., >=741 psia. The T.S. 8.p is based on the
engineering analysis value and includes instrument
uncertainty and response times,

!
I
I
I
!
I
|

The lower engineering limit is based on the 1.5.
setpoint (s.p.) for MSIS and low $/G pressure trip
8.p., >=741 psia. The 71.S. s.p is based on the
engineering analysis value and includes instrument
uncertainty and response times.

|
A
|
|
| The tower engineering Limit is based on the 1.s.
| setpoint (s.p.) for MSIS and low S/G pressure trip
| s.p., >=741 psia. The I.s. 8.p is based on the
| engineering analysis value and fncludes instrument
| uncertainty and response times.
|
|
|
|

The lower engineering limit ig based on the 71.5.
setpoint (s.p.) for MSIS and low §/G pressure trip
| 8.p., >=741 psia. The 1.s. 8.p is based on the
| engineering enalysis value and fncludes instrument
| uncertainty and response times.

To confirm LOFW diagnosis.

T6 confirm LOFY diaymsls.

To confirm LOFN diagnosis.

To confirm LOFW diagnosis.




SbNGS 2/3 (

TE: 04/26/93

DOCUMENT NO: 00° 2-077 , PHASE 11
PAGE NO: 4?_ INSTRUMENT USE n... BASES VABLE REVISION: 03
Q.A. APPROVED TABLE Module #: 11 Q.A. APPROVED VABLE
2. ATFROVED TABLE 2.0. APPROVED YVABLE
| STEP VALUE/ |
GRP | PARAMETER ENG. LIMIT | BASES USE
> 740 PSIA The lower engineering limit is based on the 1.8, To verify expected post-trip $/6 pressure response or

01 | S/G PRESSURE

|
!
02 | S/G PRESSURE
|
I
|
]
|
|
03 | S/G PRESSURE
|
|
|
|
|
|
04 | S/G PRESSURE
|
I
|
|
|
|
05 | S/G PRESSURE
|
|
|
|

LOW LIM 741 PSIA

APPROX 1000 PSIA
U=1088,L=741 PSIA

| ABNORMALLY Low
| LOW LIM 741 PSIA

| <50 PSID PZR PRES
| S/G +/-50 pSI PR

|

|

|

|

| LOWERING
| NoNE

|

|

|

S.p., >=741 psia. The T.S. s.p is based on the
engineering analysis value and includes instrument

|
|
I
| setpoint (s.p.) for MSIS and low $/G pressure trip
|
|
| uncertainty and response times.

The UL is based on the lowest 1ift pressure of the
MSSVs, 1089 psia (1100 -1X). The LL is based on the
MSIS Trip Setpoint, >=741 psia. The SBCS {s designed
to control S/G pressure at ~1000 psia. The UL & LI,
occur where automatic functions take over.

The lower engineering limit is based on the 1.8,
setpoint (s.p.) for SIS and low $/6 pressure trip
5.p., >=741 psia. The 1.S. s.p is based on the
engineering analysis value and includes instrument
uncertainty and response times.

| Xeeping RCS pressure about equal to S/G pressure will
| 1) minimize RCS to $/G (eak rate, 2) minimize the

| amount of unborated water flowing from the S/Gs to the
| RCS. Since it is difficult for the operator to

| maintain 0 psid, CEN-152 recommends +/-50 psid.

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

I
I

progress and to initiate MSIS.

|
|

|

|

[ oy

| to alert the operator that an over-cooling event is in
|

!

'.

|

|

| To ensure an operable SG for controtled heat removal by
' verifying SBCS operational and controlling at setpoint
| €1000 ps1a).

| To identify the type of event and location shen
| Pressurizer pressure is rapidly decreasing, using the
| “Break Identification Chart®,

To verify PZR pressure is reduced to within 50 psi of
the isolated (ruptured) S/ pressure, °

To verify isolated S/G pressure decreases ag plant
cooldown continues.

I
I
I
|
l
!
l
!
I
l
I
I
l
|
I




SONGS 2/3 (”

ATE: 04726793

DOCUMENTY NO: oo’ R-077 » PHASE 11
PAGE NO: 5{ INSTRUMENT USE' n.w BASES TABLE REVISION: 03
Q.A. APPROVED TABLE Module #: 11 Q.A. APPROVED JABLE
| | STEP VALUE/ | |
GRP | PARAME TER | ENG. LIMIT | BASES | USE
— I l I
| I I I
05 | S/G PRESSURE | MoniTOR | There are no engineering limits for the trending or | To ye.‘rf!_fy__igql”ateq.S/G pressure decreases as plant
| | NoNE | monitoring of parameters. Since no value is specified | cooldown continues. """ - o

06 | S/G PRESSURE
|
|
|
|
07 | S/G PRESSURE
|
|
|
|
|
|
08 | S/G PRESSURE
|
|
|
|
19 | $/G PRESSURE
|
|
|
I
|
I

|
I
| /6> Pz p
| $/G 50 pSI >pzR p
l
l

|

I

I

| > 740 psiA
| 741 ps1A

I

STABLE OR RISING
NONE

< MFP DISCH
$/G<MFP+26.88 pS|

!
l
I
I
I
I
l
I
I
I
I
I
I
I
I
!

| in the trend, no engineering limits apply,

| The operator is normally instructed to attempt to

| eontrol s/ pressure about equal to PZR Pressure (+/-50
| psid). 1f $/6 overfitl is probable, CE-NPSD-407 shows
| that -50 psid will not threaten the maintenance of

| adequate shutdown margin,

I
l

| The lower engineering timit is based on the T1.s.

| setpoint (s.p.) for MSIS and low S/G pressure trip
| s.p., »>=741 psia. The 1.8, 5.p is based on the

| engineering analysis value and includes instrument
| uncertainty and response times.

I
l

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

!
I

| Flow into $/6 will occur vhenever MFP disch > s/g

| pressure by an emount = elevation head. The elevation
| difference between the MFP and $/G feedring is 62 feet.
| 62 feet head = 26.88 ps;. Therefore, MFP must exceed
| $/G by > 26.88 PSI to have flow.

|
l

To monitor lowering RCS Pressure to < S/6G Pressure to
restore the isolated §/6 level to less than 80X NR.

To determine if s/6 pressure is above the Msis
setpoint, or ensure MSIS ig actuated.

l
I
I
I
|

To determine (by trending) if an ESDE is isolated.

I
|
|
|
|
|
|
|
|
|
| To verify urw Pump operating and feeding s/g.
|
|
|
|
I
|




DOCUMENT NO: 00!  12-077
PAGE NO: 4/

Q.A. APPROVED TABLE

GRP | PARAMETER

| sTEP vALug/
| ENG. LMt
I

SONGS 2/3 ( { PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 1%

BASES

JATE: 046/26/93
REVISION: 03

Q.A. APPROVED TABLE
el DLTROVED TABLE

USe

-—_..'

10 | s/G PRESSURE

$/G PRESSURE
|

12 | s/6 PRESSURE

|
|
|
]
]
]
3 | S/G PRESSURE
|
|
|
]
I
]

!
| APPROX 1100 pPsig
1089 - 1139 psiA

I
| <50 psia
UL 69.76 psia

< 300 PSIA
662.67 PSIA

]
|
]
I
| i or Lo s/ pressure may be indicative of improper(y

| operating Mssvs. Tech Specs allow operation with the 4
| towest Lifting MSSVs isolated. The max lift setting of

| the #5 Mssv = 1128 41y - 1139 psia. Lowest Lifting
| Mssv = 1100 -1X = 1089 psia.

| The engineering limit ig based on the condensate punp

| developing sufficient head to overcome the combined

| resistance from the Steam generator pressure and the

| elevation difference between the feedwater spargers and
| the condensate hotwel( level.

< COND PLMP DSCHG | Flow into $/G wii( occur whenever cond purp disch > s/G

| press by an fmaunt = elev head. The elevation

| ditference betueen cond Putp and S/G feedring is 62

| feet. 62 feet heod = 26.88 PSI. Therefore, cond pump
| must exceed s/6 by > 26.88 PSI to have flow,

I
I

To verify the NSSvs are controlling s/g pressure in the
] event that $/G pressure can not be controlied using the

To permit use of slternate (ow pressure feedwater
source,

]
To permit use of alternate (ow pressure feedwater
pe
| source.

To verify feeduater supply to s/gs.

I
l
I
I
I
I
I
I
I
|
I
I




JOCUMENT NO: 009-r 077
'AGE NO: 7 ol

1.A. APPROVED TABLE

RP | PARAMETER

STEP VALUE/ |
ENG. LIMIT |
I

SONGS 2/3 lii PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 11

BASES

T

E: 04726793
REVISION: 03

EFEE

9.A, APPROVED TABLE

USE

14 | $/G PRESSURE

15 | $/G PRESSURE

I
I
I
|
l
|
I
|
I
I
I

> 100 pSIA

< PZR PRESSURE

|
|
|
| |
| |
| |
| |
] |
| |
| |
] |
| $/G +/-50 ps1 pzR }
| |
| |
| |
| |
| |

The FSAR states that the stesm driven AFW pump can
operate at a steam inlet pressure of as low as 60 psia.
This engineering limit does not guarantee a minimum
tlow into the S/G, only that the turbine witl operate.

Keeping RCS pressure about equal to S/G pressure will
1) minimize RCS to $/G teak rate, 2) minimize the
amount of unborated water flowing from the $/Gs to the
RCS. Since it is difficult for the operator to
maintain 0 psid, CEN-152 recommends +/-50 psid,

I
|
|
|
| o
| of
|
|
I
|

verify adequate steam supply pressure for operation
steam driven AFW pump.

| Yo ensure RCS pressure remains higher than ruptured $/6
|--pressure in order to minimize RCS dilution due to
| backflow.




Pile No: 009-0P892-022
Revision: 01
Page: 1 of 4

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT : San Onofre 2&3

PROJECT: Isops 11 Support C~E JOB NUMBER: 2001216

DOCUMENT: Module 13 Group 01 Engineering Limit and Bases

PARAMETER: Steanm Generator Pressure

PREPARED BY: John M. Flahertvy
——=2un M. Flahert -
Cognizant Eng jfer (Print Name)

A

ViR Date: j/Z’.Z/G,?;
neer'ysignature)

t
zant Engi

VERIFICATION STATUS:: COMPLETE
The Safety-Related design information contained in this
document has been verifieg to be correct by means of

Design Review using Checklists of QAM-ip1.

ﬂui%
Date

Independent Reviewer

-_—

APPROVED BY: i [{4’/7&»044

Cognizant Engtnéering Manager (Print Name)

e g/éié_fs
er (Signature) a




File No: 009-0PS92-02>
Revision: 031
Page: 2 of 4

SéNGB 2&3 INSTRUMENT SUITABILITY 8TUDY
. EMERGENCY OPERATING PROCEDURES

; ENGINEERING LIMIT BASES DOCUMENT

Module: 13 Group: 01

Parameter: S/G E-088 PRESSURE
S/G E-089 PRESSURE
S/G PRESSURE .
Step Value(s): Use(s):
> 740 PSIA To confirm rory diagnosis,

~—STABLE OR RISING

To verify expected pPost-trip s/¢ Pressure
response or to alert the operator that an

over-cooling event is in Progress and to
initiate Msig.

Engineering Limit(s):

Lower Limit: 741 psia ang Stable or Rising

Bases for Engineering Limit(s):

#



Pile No: 009-0P892~022
Revision: 03
Page: 3 of 4

The basig for the Rrps Setpoint States that this Setpoint jg
sufficiently below the full loag oPerating point of approximately
1 not to j i

and the MsIs Setpoint are identica} and they are designeqg to
Protect the Plant for the same type of évent, it jis assumed that

the basig for the Ms1s Setpoint is the same since the MSIS basis
is not specifically Stateqd.

Assumpticns:

1. It is assumed that the bases for the RPS ang the MsIs
Setpointg are the same.

2. In accordance with NESsL Quality Procedure SOZ3-XXIV-7-15,
a x ,

vendor a@rchitect, etc,) ang SCE. Their use as reference
material jig Justifieqg when the basis for the engineering
limit jig "Operationa] €Xperience" or "engineering

judgement", and no Primary or Secondary Design Document
exists,

. 0

. 01



File No: 009-0P892-022

Revigion:
— Page: 4 of 4
Réferences: ;
1. J. G. Pigott, "Plant Protection Systenm Setpoints Used in:

Plant Englneering AnalyseS", Memo S~PSA-224 to P. c.

Calculation 1370-TS-096, 1470-TS—043, Rev, 01, SONGs, Units
2 and 3, Plant Protection Systenm Setpoints Calculation,
8/22/89 (Category 3) .
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Revision: 03
Page: 1 of 4

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT . San Onofre 2&3
PROJECT: IsSops IT Sﬁpport C-E JOB NUMEBER ¢ 2001216

DOCUMENT: Module 17 Group 02 Engineering Limjt and Bases

PARAMETERS Stean Generator Pressure

PREPARED BY: John M. Flahertvy

Design Revieyw using Checklists ﬁ of QAM-103].

< 3 :d%BL?b
Name Sigrature Date

Independent Reviewer

_

APPROVED By: 7 K 4/{;444




File No: 009-0PS92-023
Revision: 01
Page: 2 of 4

SONGS 253 INSTRUMENT SUITABILITY STUDY
. EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BasSEes DOCUMENT

ModQule: 13 fGroup: 02

Parameter: S/G PRESSURE

Step Value(s): Use(s):

APPROX 1000 PSIA To ensure an operable SG for controlled heat

Engineering Limit(s):
Upper Limit: 1088 psia

Lower Limit: 741 psia

Bases for Engineering Limit(s):

The steanm bypass control System (SBCs) is designed to maintain
Steam generator Pressure at the Zero power value during hot

The SBCS is designed to avoig opening of the MSSVs. fThe lowest
relief setting on the MSSVs is 1100 psia (Ref. 3 g 4). The
tolerance of this relief setting is *1%. Therefore, the lowest
pPossible relieving pressure is 1089 psia and the upper
engineering limit is 1088 psia.



File No: 009-0PS92~-023
Revision: 01
Page: 3 of 4

The SBCS is alse designed to remove decay heat ang sensible heat
(Ref. 4) without overcooling the ReCS. A properly Ooperating SBCs
will prevent the steam generator pressure from dropping below the
point where excess cooling can occur. The setpoint used in the
plant engineering analyses for MSIS and RPS trip is 678 psia
(Ref. 5 & 6) and the safety analyses determined that this
setpoint was adequate to brevent overcooling of the RCS. The
Technical Specification setpoint, which is based on the
engineering analysis value and includes instrument uncertainty
and response times, is > 741 psia (Ref. 3 & 4) for MSIS and RPS
trip. If the steam generator pressure drops below the MSIS trip
setpoint (2741 Psia), the steam generator will be isolated and
the operator will lose the condenser as a heat sink. Since this
is not desirable, the lower engineering limit for a properly
operating SBCS is equal to the minimum MSIS setpoint as defined
by the Technical Specifications (741 psia).

The basis for the RPS setpoint states that this setpoint is
sufficiently below the full load operating point of approximately
900 psia so as not to interfere with nermal operation, but still
high enough to Provide the required protection in the event of
excessively high steam flow (Ref. 3 & 4). Since the RPS setpoint
and the MSIs Setpoint are identical and since they are designed
to protect the Plant for the Same type of event, it is assumed
that the basis for the MSIS setpoint is the same since the MSIS
basis is not specifically stated. :

Assumptions:

1. It is assumed that the bases for the RPS and the MSIS
setpoints are the same.

| rev.

2. In accordance with NES&L Quality Procedure S023-XX1V-7-15,
the references noted below are considered to be Secondary
Design documents. Their use as reference documents for the

Ref: 1,2,3,4

provided. The references noted below are formal engineering
correspondence between the design principals (e.g., NSSS
vendor architect, etc,) and ScCE. Their use as reference
material is justified when the basis for the engineering

01



Pile No: 009-0PS92-022
Revision: 01 :
Page: 4 of 4

limit is "operational experience" or "engineering
Judgement", and no Primary or Secondary Design Document
exists.

Ref: 6

References:

1. San Onofre 2 & 3 FSAR, Updated, Volume 15, Section
7.7.1.4.1, Page 7.7-5.

2. San Onofre 2 & 3 FSAR, Updated, Volume 17, Section 10.2,
Figure 10.2-1. ’

3. San Onofre 2 Technical Specifications, Amendment 94, Section
3.7.1.1, Table 3.7-1, Section 3.3.2, Table 3.3-4, Table
2.2-1, and Bases for Safety Limits and Limiting Safety
System Settings.

4, San Onofre 3 Technical Specifications, Amendment 84, Section
3.7.1.1, Table 3.7-1, Section 3.3.2, Table 3.3-4, Table
2.2-1, and Bases for Safety Limits and Limiting Safety
System Settings.

5. Calculation 1370-TS-096, 1470-TS=-043, Rev. 01, SONGS, Units
2 and 3, Plant Protection System Setpoints Calculation,
8/22/89 (Category 3).

6. J. G. Pigott, "Plant Protection System Setpoints Used in

Plant Engineering Analyses", Memo S-PSA-224 to P. C.
Newcomb, December 19, 1978.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

C-E JOB_NUMBER:

: 2001216

PROJECT: ISOPS II Support

DOCUMENT: Module 11 Group 03 Engineering Limit and Bases

PARAMETER: Steam Generator Pressure
PREPARED BY: John M. Flaherty
Cognjzant Engjineer ,(Print Name)
J/‘fL’J Date=:/fL/’-3

Cognizant gineer @Signature)

\

VERIFICATION STATUS: COMPLETE
—=R2Z ol LUN SIAIUS: COMPIETE

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

“Roea Ltioncn o , al2a\zz

Name Sigriature Date
Independent Reviewer

APPROVED BY: ST L //-/,mz,/

Cognlzcnt Englgéérlng Manager (Print Name)

//ﬂ 2”%%'%2:—_— %ﬁégzzz
ngijf7nt gineering Maquer (Signature) at




Pile No: 009-0PS92-029
Revision: 01
Page: 2 of 4

? 8ONGSs 2&3 INSTRUMENT SUITABILITY STUDY
g EMERGENCY OPERATING PROCEDURES

f ENGINEERING LIMIT BASES DOCUMENT
Module: 11 Group: 03
Parameter: S/G Pressure

Step Value(s): Use(s):

ABNORMALLY LOW To identify the type of event and location
when the Pressurizer Pressure is rapidly

decreasing, using the "Break Identification
Chart",

Engineering Limit(s):
Lower Limit: 741 psia

Bases for Engineering Limit(s):

which is based on the engineering analysis value and ipcludes
instrument uncertainty and response times, is > 7431 psia (Ref. 3
& 4) for MSIS and RPS trip. since the MsIs setpoint can not be

the engineering limit chosen for this use is equal to the
Technical Specification limit.
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The basis for the Rpg setpoint states that this setpoint ig
sufficiently below the full load operating point of approximately
900 psia so as not to interfere with normal operation, but stil}l
high enough to provide the required Protection in the event of
excessively high steanm flow (Ref. 3 & 4). Since the RPS setpoint
and the MSIS Setpoint are identical ang since they are designed
to protect the plant for the Same type of event, i? is assumed

Assumptions:

1. It is assumed that the bases for the RPS and the MSIs
setpoints are the same.

2. In accordance with NES&L Quality Procedure 8023-XXIV-7-15,
documents that are not Primary or Secondary Design documents

correspondence between the design Principals (e.g., NSsSsS
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", ang no Primary or Secondary Design Document
exists.

Ref: 2

| rev.

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: 3,4

. 01

01
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. References:

1.

Calculation 1370~Ts-09s6, 1470-TS-043, Rev. 01, SONGS, ﬁnits

2 and 3, Plant Protection System Setpoints Calculatioen,
8/22/89 (Category 3).

J. G. Pigott, "Plant Protection System Setpoints Used in
Plant Engineering Analyses", Memo S-PSA-224 to P. C.
Newcomb, December 19, 197s. ‘

San Onofre 2 Technical Specifications Amendment 94, Section
3.3.2, Table 3.3-4, Table 2.2.1, and Bases for Safety Limits
and Limiting Safety System Settings.

San Onofre 3 Technical Specifications Amendment 84, Section

3.3.2, Table 3.3-4, Table 2.2.1, and Bases for Safety Limits
and Limiting Safety System Settings.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: 1ISOPS II sﬁpport C-E JOB NUMBER: 2001216

DOCUMENT: Module 11 Group 04 Engineering Limit ang Bases

PARAMETER: Steam Generator Pressure

PREPARED BY: John M. Flahertv

Cognjzant E )gine (Print Name)

ocument has been verified to be correct by means of
Design Review using Checklists 4 of QAM-101.

"Raem z-wm«.‘% ’R%la MR S s s_{u(q:',
Nane Signature Date

Independent Reviewer

e

APPROVED BY: o) A /4’;’76}/67/7

Cognizant Engi‘t@;’ring Manager (Print Name)
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86NGS 283 INSTRUMENT SUITABILITY 8TUDY
: EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 04

Parameter: s/G Pressure

8tep Value(s): Use(s):

< 50 PSID PZR PRESSURE To verify PZR pressure is reduced to

within 50 psi of the isolated'(ruptured)
S/G pressure.

Engineering Limit(s):
Lower Limit: S/G PRESSURE = P2ZR PRESSURE - 50 PST

Upper Limit: S/G PRESSURE = PZR PRESSURE + 50 PSI

Bases for Engineering Limit(s):

Maintaining the RCS pressure approximately equal (+ 50 psi) to
the isolated steam generator pressure will accomplish two goals:
1) minimize the loss of primary fluid to the secondary side and

concentration. Ref. 1 recognized that maintaining the
differential pressure at the tube break at exactly 0 psid would
be impossible given the limitations of the instrumentation and
the availability of personnel. Therefore, based on analyses
described in Ref. 2, a tolerance on the differential pressure of
* 50 psi was recommended in Ref. 1 (which has received interim
approval by the NRC). Therefore, based on Ref. 1 and Ref. 2, the
lower engineering limit for steam generator pressure is 50 psi
less than the pPressurizer pressure and the upper engineering

" limit is 50 psi greater than pressurizer pressure. :
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Assumptions:

| rev. 01
1. The references noted below are assumed to be Secondary

Design documents. This assumption is justified basegd on the

fact that they describe Strategies which have been reviewed
and commented on by the NRcC.

Ref: 1,2

References:

1. CEN-152, Rev. 03, Combustion Engineering Emergency Procedure
Guidelines. :

1. CE-NPSD-407, NSSS Response to Operator Actions During
Postulated Events for Resolution of C-E Emergency Procedure
Guidelines SER Items, March, 1987.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison "PLANT: San Onofre 253
PROJECT: ISOPS I1II Support C~-E JOB NUMBER: 200121s6

DOCUMENT: Module 11 Group 05 Engineering Limit and Bases

PARAMETER: Steam Generator Pressure

FREPARED BY: C;?izgnt/[ll:nggimjga‘f‘»?ht Name)
[ i l/lA A}M»ﬂf\& Date: (a/ B ]C.Z_

Coqhizanﬁ Engineer {Signiture)

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 g of QAM-101.

ﬁf""’iﬁ‘h’l E F&u[k\dt" &ﬂ &:ﬁg F&ML’L.«-;,‘/ /0"/“‘/97—
Name

Signature Date
Independent Reviewer

e

APPROVED BY: Jpeery I, / SN L oS

Cognizant Engineering Manager (Print Name)

A /2 Aropon— Lot
t EpSineering Managgf'(signature) Ddt

gogniza
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SONGS 253 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 13 Grcup} 05

Parameter: S/G PRESSURE
Step Value(s): Use(s):

LOWERING and MONITOR. To verify isolated S/G pressure
decreases as Plant cooldown continues.

Engineering Limit(s):

None

Bases for Engineering Limit(s):

bParameters. since no value is specified in the trend, no value
will be assigned to the engineering limjt. Usually, when an

operator is instructegd to trend an indication, the indication is
used in conjunction with other parameters to corroborate the

pParameter by itself in the EOIs. Where the trending of a

parameter is combined with specified operating limits on that

Assumptions:

None

References:

None
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CLIENT: sapthern California Edison PLANT: San Onofre 23

EROJECT: ISOPS IT Support C-E_JOB NUMBER:

2001216

DOCUMENT: Module 11 Group 06 Engineering Limit and Bases

PARAMETER: Steam Generator Pressure
PREPARED BY: John M. Flaherty
Cognizant Engjineer (Print Name)

", Date: ‘// Z{i/ 3
Cognizant E gineei‘t’fsignature)

VERIFICATION STATUS: COMPLETE

The Safety-Relateg design information contained in this
document has been verified to be correct by means of

Design Review using Checklists - of QAM-101.

. QQ S . 4Iz‘slq3
Name Signature Date

Independent Reviewer

APPROVED BY: vy /jedc} «réx/

Cognizant Enginéering Manager (Print Name)

a



File No: 009-0?592-030
Revision: 01
Page: 2 of 3

8ONGB 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 06

Parameter: S/G Pressure

8tep Value(s): Use(s):

> PZR PRESSURE To monitor lowering RCS Pressure to < S/G

Pressure to restore the isolated S/G level to
less than 80% NR. .

Engineering Limit(s):

Upper Limit: S/G PRESSURE = PZR PRESSURE + 50 PSI

Bases for Engineering Limit(s):

the availability of personnel. Therefore, based on analyses
described in Ref. 2, a tolerance on the differential pressure of
* 50 psi was recommended in Ref. 1 (which has received interim
approval by the NRC) .
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.damage to the main steam lines and main steam safety valves.:
.Ref. 2 presents calculations which demonstrate that, if the RCS
.could be instantly and homogeneously diluted by the entire mass
of a non-borated steanm generator, other effects on reactivity
would prevent a reactor. restart. Ref. 2 concludes that the
flowrate established by a 50 psid differential pressure will not

Assunmptions:

1. The references noted below are assumed to be Secondary
Design documents. This assumption is justified basegq on the

fact that they describe strategies which have been reviewed
and commented on by the NRcC.

Ref: 1,2

Re:erences:

1. . CEN-152, Rev. 03, Combustion Engineering Emergency Procedure
Guidelines.

2. CE-NPSD-407, NSSs Response to Operator Actions During
Postulated Eventsg for Resolution of C-E Emergency Procedure
Guidelines SER Items, March, 1987.

| rev.

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern éalifornia Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C-F JOB NUMBER: 2001216

DOCUMENT: Module 11° Group 07 Engineering Limit and Bases

PARAMETER: Steam Generator Pres sure

PREPARED BY: John M. Flaherty

Cognizant Endineer (Print Name)
% h/' 102&7,471/‘/)’ Date: "//ZZ’JSZ

Cognizant Engineer’ [( Signature)

ocument has been verified to be correct by means of
Design Review using Checklists 4q of QAM-101.

?bc&?. ﬂz-ﬁwm‘g E LN e ﬂ‘m(ss
Name Si ture Date
Independent Reviewer

APPROVED BY: I 1L /ﬂ/e’yd/e’i

i1zant Engine?‘ring anager (Print Name)

ﬂ) /7 /7,%///’/1 3%?7'&/}

ogniz nt /Engineering M?ﬁé’g’er (Signature)
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8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
: EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 fGroup: 07

Parameter: S/b Pressure
8tep Value(s): Use(s):

>740 PSIA To determine if s/G pressure is above MSIS
setpoint, or ensure MsSIS is actuated.

Engineering Limit(s):

Lower Limit: 741 PSIA

Bases for Engineering Limit(s):

The MSIS setpoint, as defined by the Technical Specifications, is
2 741 psia (Ref. 1 & 2).

Assumptions:

| rev.

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 Technical Specifications Amendment 94, Table
3.3-4,

2. San Onofre 3 Technical Specifications Amendment 84, Table
3.3-40

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS 11 Support C-E JOB NUMBER: 2001216

DOCUMENT: Moduile 11 Group 08 Engineering Limit and Bases

PARAMETER: Steanm Generator Pressure

PREPARED BY: | ghx M. p(sz—Jf ,
Ci7rizant Engineer (Print Name)

Qw\ V\/‘% . Date: go{iZ/‘IZ

Cogﬁizant Engineer k?}gnature)

document hasg been verified to be correct by means of
Design Review using Checklists 9 of QAM-101.

! . .
Lenweh, £ e lk g e &mmi’ écf:gﬁ@' . 18/13/¢ 2
Name Signature Date

Independent Reviewer

-_—

APPROVED BY: Sesefy 2, éoa/‘pon/

Cogni l.nt Engineering Manager (Print Name)
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SONGE 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 08

Parameter: S/G Pressure

Step Value(s): Use(s):

STABLE JR RISING To determine (by trending) if an ESDE is
isolated.

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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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Snpport C-E JOB NUMBER: 2001216

DOCUMENT: Module 11 - Group 09 Engineering Limit and Bases
PARAMETER: Steam Generator Pressure

PREPARED BY: John M. Flaherty

.

Cognijizant E g

negr (Print Name)
Vl/ J];/’ Da'te:‘ j‘/ 2,2‘73

Coggizant ngineey (Signature)

VERIFICATION STATUS: ‘
The 6o r———=220llUS: COMPLETE

The sSafety-Related design information contained in this
document has been verified to be correct by means of
Design Review using Checklists ot of QAM-101.

Py

"Rocsg {&QMLL : NS =, 12z}
Name Sighature Date

Independent Reviewer

—_—

APPROVED BY: 3. 0 / ?/‘ﬂﬁaé’V?

Cognizant Engir/)éerin Mangger (Print Name)

C

Cqgnizant ngineering Ma
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SéNGS 2&3 INSTRUMENT SUITABILITY STUDY
- EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 09

Parameter: s/G Pressure

Step Vvalue(s): Use(s):

< MFP DISCH To verify MFW Pump operating and feeding S/G.

Engineering Limit(s):

Upper Limit: S/G PRESSURE < MFP Disch + 26.88 psi | rev

Bases for Engineering Limit(s):

Flow into the steanm generator will be present if the main
feedwater pump discharge pressure is greater than the steam
generator pressure plus the head losses due to elevation
differences and flow. At the point where flow commences, the
flow losses will be zero. Therefore, flow will occur whenever

10' (Figure 1.2-10, Ref. 1) elevation and the feedwater sparger
is at approximately the 72! (Figure 5.1-4, Ref. 1) elevation.
Therefore, the elevation difference between the pump and the
sparger is 62 feet. The differential pressure (psi) created by
the elevation difference can be determined by the following
expression: Ap = (1/v:) *g*h/144 where g=1 and h is the
difference iy elevation (ft). at 41°F, the specific volume (vy)

= .01601% ft'/lbm (Ref. 2). From this, Ap = 26.88 psi.

Therefore, the main feedwater pump discharge pressure must exceed

the steam generator pressure by more than 26.88 psi in order for
any flow to exist.

| rev.

. 01

01
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Assumptions:

1.

Ooutside temperature.

In accordance with NESsarL Quality Procedure SOZB-XXIV-?-lS,
the references noted below are considered to be Secondary
Design documents. Their use as reference documents for the

current design basis and operating license.

Ref: 1

References:

l’

2.

San Onofre 2 & 3 Final Safety Analysis Report
Figure 1.2-10, Figure 5.1-4. :

ASME Stean Tables, Thirg Edition.

. 01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern california Edison PLANT : San Onofre 2&3

PROJECT: ISOPS II Support C=E JOB NUMBER: 2001216

DOCUMENT: Module 11 Group 10 Engineering Limit and Bases

PARAMETER: Stean Generator Pressure

PREPARED BY: John M. Flaherty

i gineer (Print Name)
2ealll 75/7:\ Date: i/zz’/cz:s’

Cogrizant ﬁdinéé?;(Signature)

document has been verified to be correct by means of
Design Review using Checklists = of QAM-101.

’g‘:& =0 gﬁ,g,‘gm,m alzzlan
ame SigHlature Date

Independent Reviewer

T / J
APPROVED BY: - 1@ / ey
Cognizant Engine7tin Man eiﬁéprint Name)
L / 7 :”2./ 1 :!,/, /
CoQnizant E gineasring Managg? (Signature) t
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80ONG8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

BXGINEBRING LIMIT BASES DOCUMENT

Module: 11 Grdup: 10

Parameter: S/G Pressure

B8tep Value(s): Use(s):

APPROX 1100 PSIG To verify the MSSV's are contrelling sS/G
Pressure in the event that S/G pressure can
not be controlled using the ADV's.

Engineering Limit(s):
Upper Limit: 1139 PSIA

Lower Limit: 1089 PSIA

Bases for Engineering Limit(s):

An excessively high or low steam pressure may be indicative of
improperly operating MSSVs. Therefore, the engineering limits
must be the highest and lowest possible steam generator pressures
expected with properly operating MSSVs.

denerator. Section 3.7.1.1, Ref. 1 & 2, indicates that one MSSV
per steam generator is capable of Providing adequate decay heat
removal. Table 3.7-1, Ref. 1 & 2, shows that the fifth MSSV (the
lowest setpoint, unisolated MSSV) lift setting (% 1%) is 1128
pPsia. This table also shows that the setpoint has a tolerance of

* 1%3. Therefore, this Yields a maximum possible 1ift setting of .
1139 psia.
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In determining the lower limit, the most extreme case will have
the Mssv with the lowest setpoint relieving system pressure.
Table 3.7-1, Ref. 1 & 2, lists this pressure at 1100 PSIA.

Again, this Lift setting could be 1% lower. Therefore, the lower
limit is 1082 PSIA.

Assumptions:?

1. It is assumed that sufficient steam can pass through the
safety valves at their relief setpoint. Ref. 3 states that
the MSSVs have an accumulation of 3%, which means that the
valve does not fully open until the pressure in the line is
3% greater than the setpoint. Not including the
accumulation is conservative because it results in a
harrower acceptable pressure range.

| rev.

2. In accordance with NES&L Quality Procedure S023-XXIV-7-15,
the references noted below are considered to be Seccondary
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 ang operating license. :

Ref: 1,2,3

References:

1. San Onofre 2 Technical Specifications Amendment No. 94,
Section 3.7.1.1 Bases, Table 3.7-1, and Table 3.7-2.

2. San Onofre 3 Technical Specifications Amendment No. 84,
Section 3.7.1.1 Bases, Table 3.7-1, and Table 3.7-2.

3. San Onofre 2 & 3 FSAR, Section 10.3.2.2 and Table 10.3-1,
Vol 17.

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: 1ISOPS II Support C-E JOB NUMBER: 2001216

DOCUMENT: Module 11 Group 11 Engineering Limit and Bases

PARAMETER: Steam Generator Pressure
PREPARED BY: John M. Flaherty
Cogni ant Engineer, (Print Name)

MY "% . Date: 4 / Tc (92

Cognifzant Ehgineer (Bignature)

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.

Mm ‘*‘U\“@
Name

Signature Date
Independent Reviewer

APPROVED BY: ~J /L' @ /?747;&7{“7/’7
Cognigant Engidé%fin Mapager (Print Name)
n ;//;ﬂ b,

Cggnizan ineering Managér Signature) a
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8ONGS 2&3:INSTRUHBNT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group:
Parameter: S/G Pressu
Step Value(s): Us
< 50 PSIA To
fe

Engineering Limit(s):

Upper Limit: 69.76 P

Bases for Engineering

Flow into the steam ge
transfer pump develope
resistance from the st

storage tank level. 2
losses will be zero.
almost empty, the leve
approximately the 29!
is at approximately th
elevation difference b
- and the sparger is 43°
(Ref. 2). Therefore,
conditions is 127'. T

11

re’
e(s):

permit the use of a
edwater source.

SIA

Limit(s):

nerator will be pres
d head is greater th

feedwater spargers
t the point where f1
Assuming the condens
1 in the condensate
elevation (Ref.1).
e 72' elevation (Ref
etween the condensat
+« The shutoff head
the net available he
his net available he

lternate low pressure

| rev.

| rev.
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an the combined
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ow commences, the flow
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The feedwater sparger

. 1). Therefore, the

e storage tank level
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ad at no flow

ad is converted to psi -

using the following expression: Ap = (1/v,)*g*h/144 where g=1
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able head (ft). At

41°F, the specific

volume (v,) = .016019 ft’/l1bm (Ref. 3). From this, Ap = 55.06

psi. Assuming the pre
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ate storage tank is
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14:7 psia, the steam generator pressure must be less than 69.7¢

PSla 1in order for flow from the condensate transfer pumps to
reach the steam generator.

Assumptions:

: | rev. 01
1. The temperature of the feedwater is conservatively assumed
to be 41°F, which is approximately the temperature at which
the density of water is the highest. The temperature of the
water in the .condensate storage tank is dependent on the
outside temperature.

2. It is conservatively assumed that the condensate storage
tank is empty in order to determine the maximum possible
System resistance due to elevation differences. NPSH
requirements were not considered in this analysis.
. | rev. 01
3. In accordance with NES&L Quality Procedure S5023-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

References:

1. San Onofre 2 & 3 Final Safety Analysis Report, Updated,
Revision 8, Figures 1.2-11 and 5.1-4.

2. Bechtel Centrifugal Pump Data Sheet, Condensate Transfer
Pump, Job No. 10079-003.

3. ASME Steam Tables, Third Edition.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: SOuthern California Edison PLANT:

PROJECT: ISOPs II Support

San Onofre 2&3

C-E JOB NUMBER: 2001216

DOCUMENT: Module 11 Group 12
PARAMETER:

Engineering Limit and Bases

Steam Generator Pressure

PREPARED BY: John M. Flaherty

Cognl nt E/7i er ,(Print Name)
An /I/1 ,{a/? b Date: fﬂ@/o HE

Cognikzant Englneer tF ignature)

VERIFICATION STATUS COMPILETE
s _SIATUS: COMPLETE
The Safety-Related desi
document has been verified

“Roezt. W@ prtud qlzzlqa
Name Sinhature ' Date

Independent Reviewer

APPROVED BY: a0 11, // /’V’/,,Jm
Cognlza t Engineeri g Man er (Print Name)
70 /77@lé;n/

Cogniza t 1neer1ng Ménaq7? (Signature) Date
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8ONGS 2&3 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 12

Parameter: S/G Pressure

8tep Value(s): Use(s):

< 500 PSIA To permit use of alternate low pressure
feedwater source.

Engineering Limit(s):
Upper Limit: 662.67 PSIA

Bases for Engineering Limit(s):

| rev. 01
Flow into the steam generator will be present if the condensate -
pump developed head is greater than the combined resistance from
the steam generator pressure and the elevation difference between
the feedwater spargers and the condensate hotwell level. At the
point where flow commences, the flow losses will be zero.
Assuming the condenser hotwell level is at the bottom of the
hotwell (11' elevation, Ref. 1) and the feedwater sparger is at
approximately the 72! (Ref. 2) elevation, the elevation
difference between the hotwell level and the sparger is 61'. The
total developed head from the pump is 1600' (Ref. 3, See
Assumption 2). Therefore, the net available head at no flow
conditions is 1539°', Assuming a perfect vacuum in the condenser,
the maximum steam generator Pressure for allowing condensate pump
flow into the steam generator can be determined by the following
expression: Ap = (1/v) *g*h/144 where g=1 and h is the net
available head (gt). At 99.3°F (Ref. 4), the specific volume

(vi) = .016128 ft'/1bm (Ref. 5). From this, Ap = 662.67 psia.
Therefore, the steam generator pressure must be less than 662.67

psia in order for flow from the condensate pump to reach the
steam generator.
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QAssumptions:

The condenser hotwell leve] is conservatively assumed ﬁb be
at the bottom of the hotwell. NPsH requirements for the
condensate pumps are not included in this analysis. '

References 3 ang 4 provided different values for the
condensate pump shutoff head. The more conservative number
from the pump curve was chosen for this analysis.

In accordance with NES&L Quality Procedure S023-XXIV-7-15,
the references hoted 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

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: 3

References:

l.

2.

Ingersoll Rand Dwg N4-96RBB4-501X1, Rev. 26, General
Arrangement of Tandem 96-RBB4-49.17 S.P.V.D. Surf. Cond.

San Onofre 2 & 3, Final Safety Analysis Report, Updated,
Revision 8, Figure 5.1-4.

Letter BC-778, J. D. Houchen to R. W. Devane, FSAR Data-

Mass/Energy Source Terms for Containment Analysis, August
26, 1975,

Bechtel Centrifugal Pump Data Sheet, Condensate Pumps, Rev.
1, 6-26-81, Job #10079.

ASME Steam Tables, Third Edition.

| rev.

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southerﬁ California Edison PLANT San Onofre 2&3

PROJECT: ISOPS IT Support C~E JOB NUMBER: 2001216

DOCUMENT: Module 11 Group 13 Engineering Limit and Bases

PARAMETER: Steam Generator Pressure
PREPARED BY: John M. Flahertvy
Cognjzant E (Print Name) /
"ﬂ/‘ //J ;7‘,/, Date: * /3363
Cognizant Efgineer] (Signature) :
-

VERIFICATION STATUS: COMPLETE
==l e LUN o IAlUS: COMPIETE

The Safety-Related deszgn information contained in this
document has been verified to be correct by means of
Design Review using Checklists of QAM-lOl.

bb R
Name ature Date

Independent Reviewer

APPROVED BY: 7. f‘ ‘ / /r/niﬂ

Cognizant Englneef//g'njfager Print Name)

/lﬁ/ 22— 1124
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‘8ONGE 2&3 INSTRUMENT SUITABILITY STUDY
: EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 13

Parameter: s/G Pressure

Step Value(s): Use(s):

< COND PUMP DSCHG To verify feedwater supply to S/Gs.

Engineering Limit(s):

Upper Limit: S/G PRESSURE < Cond Pump Disch + 26.88 psi | rev.

Bases for Engineering Limit(s):

Flow into the steam generator will be present if the condensate
pump discharge Pressure is greater than the steam generator
pressure plus the head losses due to elevation differences and
flow. At the point where flow commences, the flow losses will be
zero. Therefore, flow will occur whenever the condensate pump
discharge pressure is greater than the steam generator pressure
by an amount equal to the elevation head. The condensate pump
discharge is at approximately the 10' (Figure 1.2-12, Ref. 1)
elevation and the feedwater sparger is at approximately the 72°'
(Figure 5.1-4, Ref. 1) elevation. Therefore, the elevation
difference between the pump and the sparger is 62 feet. At 41°F,
the specific volume (V) = .016019 ft'/lbm (Ref. 2). The
differential pressure (Psi) created by the elevation difference
can be determined by the following expression: Ap=(1/va*g*h/}44
where g=1 and h is the difference in elevation (ft). From this:
equation, Ap = 26.88 psi. Therefore, the condensate pump
discharge pressure must exceed the steam generator pressure by
more than 26.88 psi in order for any flow to exist.

| rev.

01

01
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Assumptions:

l.

The temperature of the feedwater is conservatively assumed
to be 41°F, which is approximately the temperature at which
the density of water is the highest. The temperature of the

water in the condensate storage tank is dependent on the
outside temperature.

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 ang operating license.

Ref: 1

References:

1.

20

San Onofre 2 & 3 Final Safety Analysis Report, Updated,
Figure 1.2-12, Figure 5.1-4. ’

ASME Steam Tables, Third Edition.

| rev.

| rev.

01

01
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ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C=E JOB NUMBER: 2001216

DOCUMENT: Module 11 Gr¢up 14 Engineering Limit and Bases

PARMBMETER: Steam Generator Pressure

PREPARED BY: John M. Flaherty

Cogn?@ nt Engfneer ,(Print Name)
/j:,m [/‘/F /;w&f/ n Date: '4{22’./‘2'3

Cogni/zant Engineer (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 Q of QAM-101.

’E. ,é_;_,gg;g Qi 4‘7_3\43
Name Signature Date

Independent Reviewer

APPROVED BY: v /é’%éz_

Cogniaant Enginsgfing Manager (Print Name)

. P L
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S8ONGS8 2&3 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 14

Parameter: s/G Pressure

Step Value(s): Use(s):

> 100 PSIA | To verify adequate steam supply pressure for

operation of steam driven AFW pump.

Engineering Limit(s): > 60 PSIA

Bases for Engineering Limit(s):

Ref. 1 states that the turbine driven auxiliary feedwater pumps
can operate at a steam inlet pressure of as low as 60 psia. This
engineering limit dces not guarantee a minimum flow into the
steam generator, only that the turbine will operate. The

adequacy of the auxiliary feedwater pump operation is verified in
the safety function status checks.

Assumptions:

1.

20

Pressure drop due to velocity losses in the steam turbine
supply line are not included in the engineering limit. -01
| rev.
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

References:

1.

San Onofre 2 & 3 FSAR, Updated, Rev. 8, 10.4.9.2.2.2.
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: ABB COMBUSTION ENGINEERING
: ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: I§OPS II Support C~-E _JOB NUMBER: 2001216

DOCUMENT: Module 11 Group 15 Engineering Limit and BRases

PARAMETER: Steam Generator Pressure

PREPARED BY: John M. Flaherty
Cognizant Epgineer (Print Name)

, iAiid Date: 4_—/!2’2//'?3

Cognizant Engineef (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 Cj of QAM-101.

/Qac.:ﬂ- ?{&—u-i’k-ﬁ-u-w— - : br- S 4 ‘1-3 \‘:g )
Name Sighature Date

Independent Reviewer

APPROVED BY: J, /’& / VI2 s

Cognizant Eng;?érintj’ Mangger (Print Name)
\
/z§7>14/ Vo /) 7/{’/)/4//7/.\
@?ﬁt Eyéiné'ering M’anag}r’ (Signature)
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SONGS8 2&3 INSTRUMENT S8UITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 15

Parameter: S/G Pressure

Step Value(s): Use(s):

< PZR PRESSURE To ensure RCS pressure remains higher
than ruptured S/G pressure in order to
minimize RCS dilution due to backflow.

Engineering Limit(s):

Lower Limit: S/G PRESSURE = PZR PRESSURE - 50 PSI

Bases for Engineering Limit(s):

Maintaining the RCS pressure approximately equal (¢ 50 psi) to
the isoclated steam generator Pressure will accomplish two goals:
1) minimize the loss of primary fluid to the secondary side and
the possibility of overfilling the isolated steam generator: 2)
minimize the amount of unborated water flowing into the RCS from
the steam generator which could reduce the RCS boron
concentration. Ref. 1 recognized that maintaining the
differential pressure at the tube break at exactly 0 psid would
be impossible given the limitations of the instrumentation and
the availability of personnel. Therefore, based on analyses
described in Ref. 2, a tolerance on the differential pressure of

* 50 psi was recommended in Ref. 1 (which has received interim
approval by the NRC).

This use allows the operator to maintain pressurizer pressure

greater than the steam generator pressure in order to minimize

backflow and the potential of boron dilution. Ref. 2 concludes

that the maintainance of the differential pressure (pressurizer -
— steam generator pressure) less than 50 pPsi in conjunction with
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occasional, deliberate backflow will prevent the overfill of the

; steam generator secondary side. Therefore, the lower engineering

. limit is a steam generator pressure 50 psi less than the
pressurizer pressure.

Assumptions:

l.

| rev. O1
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: 1,2

References:

1. CEN-152, Rev. 03, Combustion Engineering Emergency Procedure
Guidelines.

2..'

CE-NPSD-407, NSSS Response to Operator Actions During

- Postulated Events for Resolution of C-E Emergency Procedure

Guidelines SER Items, March, 1987.



