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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 05 

Parameter: 

Step Value(s): 

CONSTANT OR 
LOWERING

< 145 °F

Group: 07 

Containment Temperature 

Use(s): 

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

To verify expected post-trip containment 
temperature conditions.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s):

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

Assumptions: 

None 

References: 

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

ENGINEERING LIMIT BASES DOCUMENT 

Module: 05 Group: 01 

Parameter: Containment Spray Flow 

Step Value(s): -Use(s): 

> 1750 GPM To determine if containment spray flow is 
adequate to meet SFSC criteria (> 1750 gpm 
per train).  

To determine if containment spray flow is 
adequate to meet the containment 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 acceptability of this 
flowrate when combined with the heat removal capacity of two 
Containment Fan Coolers (CACs). Two CACs operating in the 
emergency mode or another CS train at minimum flow must be 
functioning in addition to the one CS train delivering flow at 
the engineering limit in order to provide the total required heat 
removal capacity.
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Assumptions: 
rev. 01 

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

Ref: 1 
rev. 01 

2. 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 (Engineered 
Safety Features).

2. CEN-152, Emergencv Procedure Guidelines, Rev. 3.
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SONGS 2/3,.r 

INSTRUMENT 6

II PHASE II 
BASES TABLE

9ATE: 04/23/93 
kEVlSloN: 01

Q.A. APPROVED TAKLE Module 0. 06 O.A. APPROVED TABLE

PARAMETER

01 NOT LEG TEMP

01 HOT LEG TEMP 

02 HOT LEG TEMP 

03 HOT LEG TEMP 

03 HOT LEG TEMP 

03 HOT LEG TEMP

01 HOT LEG TEHP

BASES

- - ISE

STEP VALUE, 
ENG. LIMIT 

NOT RISING 

NONE 

NOT RISING 

NONE 

4 350 deg F 
UL 4 350 deg F 

- 385 dng F 
UL 400 deg F 

4 385 deg F 
UL 400 deg F 

-c 385 deg F 
UL 400 deg F

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

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

When T eve is < 350 deg F the Tech Specs require only 
one ECCS subsystem to be operable. it is 
conservatively assumed that T hot T eve. Therefore, 
the UL for disabling a HPSI pump to prevent challenging 
the LTOP relief is 4 350 deg F.  

The Engineering limit is based on not exceeding the 
design temperature (400 deg F) of the Shutdown Cooling 
System.  

The Engineering limit Is based on not exceeding the 
design temperature (400 deg F) of the Shutdown Cooling 
System.  

The Engineering limit is based on not exceeding the 
design temperature (400 deg F) of the Shutdown Cooling 
System.

To verify hot leg temperatures constant or decreasing 
as indication that single phase natural circulation is 
established..  

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

To initiate reducing the nutebr of available HPSI pumps 
to within the design capacity of the LTOP relief valve.  

To monitor cooldown and depressurization of the RCS to 
get on Shutdown Cooling (<385 deg F and 4340 psla 
specified).  

To verify shutdown cooling entry conditions are met 
I(T-hot 4385 deg F, PZR pressure 4340 pals).  

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

USE
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Q.A. APPROVED TABhc

hd( - eU4
SONGS 2/3 / 

INSTRUMENT USL
A PHASE Ii 

JASES TABLE

0-8- APPROVEp TABEO
Module 0: 06

. APR.. VAUEE GRP PARAMETER ENG. LIMIT j BASES U I (use I I - I 04 HOT LEG TEMP < 580 deg F The engineering limit is based on the minimumn SSV To verify the existence of adequate RCS heat removal I <583 degF & CNTLD setpoint plus the maximum loop delta T coincident with via at least one S/G CT-hot < 580 deg F and controlled).  I 
Jinitiation of natural circulation following a reactor I I trip. thus, the MSSVs should not cycle open and I Jcontrol of RCS temperature is maintained.  

II II II II 
04 HOT LEG TEMP q580 &STBL OR DEC The engineering limit is based on the minimum MSSV to verify the existence of adequate RCS heat removal 4583 degF & CNTLD setpoint plus the maximum loop delta T coincident with via at least one S/G CT-hot < 580 deg F and controlled).  

I I initiation of natural circulation following a reactor 
trip. Thus, the MSSVs should not cycle open and 
control of RCS temperature is maintained.  II II 

04 J HOT LEG TEMP <580 degF & CNTLO The engineering limit is based on the minimum MSSV To verify the existence of adequate RCS heat removal 4583 degF & CITLD setpoint plus the maximum loop delta T coincident with via at least one SfG CT-hot c 580 deg F and controlled).  
I, I I initiation of natural circulation following a reactor 
SI I trip. Thus, the MSSVs should not cycle open and 

control of RCS temperature is maintained.  
II II II II 

05 HOT LEG TEMP j 325 deg F The Technical Specifications require at least one To indicate when to evaluate placing LTOP in service.  I LL ,28T degF(U-2) overpressure protection system operable whenever cold I I leg teirpereturels less than or equal to 287 deg F II 
J (Unit 2) or 267 deg F (Unit 3).  

II II II II 
15 HOT LEG TEMP >325 deg F The Technical Specifications require at least one To indicate when to evaluate placing LTOP in service.  LL >267 degF(U-3) overpressure protection system operable whenever cold I I leg temperature is less than or equal to 287deg F SI 

I (Unit 2) or 267 deg F (Unit 3).  
II II II II

TE: 04/23/93 
EIiSlON: 01

I
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INSTRUMENT US[

O.A. APPROVED TABLE Module #: 06 G.A. APPROVED TABLE

PARAMETER

HOT LEG TEMP

HOT LEG TEMP 

HOT LEG TEMP 

HOT LEG TEMP - COLD LEG TEMP 

HOT LEG TEMP - COLD LEG TEMP

E/ 
TGRP

-i
BASES

06

STEP VALU 

ENG. LIMI 

I 530 deg F 

UL 540 deg F 

< 530 deg F 

UL 540 deg F 

*20<200 SM CUa 

NOT APPLICABLI 

, 10 deg F 

UL 10 deog F 

< 10 deg F 

UL 10 deg F

� I

USE

To verify T Hot is < 530 deg F to minimize the 
possibility of lifting the Main Steam Stafty Valves 
(MSSVs) after isolating the affected S/G, thus 
minimizing the chance of an unmonitored release.

Based on the possible lift pressure of the lowest MSSV 
(1089 PSIA/555 deg F. Post S/0 isolation, T hot in 
both loops is expected to rise about 15 deg F). T hot 
c540 deg F before isolation will ensure MSSVs will not 
open after subsequent temp increase.  

Based on the possible lift pressure of the lowest MSSV 
(1089 PSIA/555 deg F. Post S/C isolation, T hot in 
both loops is expected to rise about 15 deg F). T hot 
<540 deg F before isolation will ensure NSSVs will not 
open after subsequent temp increase.  

ABB-CE has been directed by SCE not to supply 
engineering limits for this curve or table.

rVES 
I

The engineeering limit is based on engineering 
Judgement. The value chosen Is based on the maximum 
delta T expected following an uncomplicated reactor 
trip followed by cooldown with one S/6 available and 
some allowance for other unavailable equipment.

"I PHASE II 

1ASES TABLE

/ J• TE: 04/23/93 
.VISION: 01

The engineeerlng limit is based on engineering 
Judgement. The value chosen Is based on the maximum 
delta T expected following an uncomplicated reactor 
trip followed by cooldown with one S/a available and 
some allowance for other unavailable equipment.

USE

To determine when corresponding S/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 limits.  

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

To verify adequate (forced circulation) success path 
performance via Th - Tc -10 deg F and not rising, 
T-avg 4 555 deg F and not rising, etc.
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Q.A. APPROVED TABLt Module N: 06 Q.A. APPROVED TABLE

GRP PARAMETER 

01 HOT LEG TEMP - COLD LEG TEMP 

02 HOT LEG TEMP - COLD LEG TEMP 

02 HOT LEG TEMP - COLD LEG TEMP 

31 HOT LEG TEMP - REPCET

* VALUE/ 
LIMIT

STEP 
ENG.  

(lOdegF 

UL 10 d 

S58 de, 
UL 58.2 

.c58degF 

UL 58.2 

16 deg F 
0 deg F

iNOT R 
deg F

BASES

&NOT 
g F 

gF 
deg F

USE

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

RSNG The engineeering limit is based on engineering 
judgement. The value chosen is based on the maximum 
delta T expected following an uncomplicated reactor 
trip followed by cootdown with one S/G available and 
some allowance for other unavailable equipment.  

Based on full power delta T derived from design T hot 
at 10O power - 611.2 deg F and design T cold at 1OOX 
power z 553 deg F. Loop delta T less than full power 
delta T is one indication that single phase natural 
circulation is established.  

SNG Based on full power delta T derived from design T hot 
at 1O0 power = 611.2 deg F and design T cold at O0OX 
power - 553 deg F. Loop delta T tess than full power 
delta T is one Indication that single phase natural 
circulation Is established.  

The eng limit is based on CEN-152 which states that 
there should be no abnormal differences between T hot 
RTDs 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.

SONGS 2/3 V 
INSTRUM4ENT USL

I PHASE II 

ASES TABLE

To verify loop delta T is less than full power delta T 
(458 deg F) when single phase natural circulation is 
established.  

To verify adequate (natural circulation) success path 
performance via Th - Tc 4 58 deg F and not rising, 
T-avg < 580 deg F and not rising, etc.  

To verify no abnormal diferences between Hot leg RTDs 
end CETs as indication that single phase natural 
circulation is established.

TE: 04/23/93 
/ISlOli: 01

USE
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O.A. APPROVED TABLE

92-204 SONGS 2/3, 

INSTRUMENT U(

Il PHASE II 

IASES TABLE
( ¶•TE: 04/23/93 

":VISION: 01 

O.A. APPROVED TABLEModule 0: 06

PARAMETER

01 HOT LEG TEN 

01 NOT LEG TEN 

01 REPCET TEMP 

01 REPCET TEMP

IP - REPCET 

P " REPCET

STEP VAL 

ENG. LIN 

- 16 deg F 

0 deg F 

<a 16 deg F 

0 deg F 

c 700 deg F 
<666 &STBIL 

I 700 deg F 

<666 ASTIL 0

LUE/ 
IT BASES

The eng limit Is based on CEN-152 which states that 
there should be no abnormal differences between T hot 
RTDs 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.  

The eng limit is based on CEN-I52 which states that 
there should be no abnormal differences between T hot 
RTDs 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.

4 DEC

f DEC

Based on maximum expected CET with core covered. CET 
should always be v666 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.  

Based on maximum expected CET with core covered. CET 
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.

USE

To verify no abnormal diferences between Not leg RTD8 
and CETs as Indication that single phase natural 
I circutarie~iif estabtished.  

To verify no abnormal diferences between Hot leg RTDs 
and CETs as Indication that single phase natural 
circulation is established.  

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

To determine If the operator should go to the 
Functional Recovery procedure, based on inadequate core 
heat removal via two phase natural circulation.
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Q.A. APPROVED TABLE Module 0: 06 Q.A. APPROVED TABLE

GRP PARJ 

01 REPCET TEMP 

01 REPCET TEMP 

01 REPCET TEMP 

01 REPCET TEMP 

02 REPCET TEMP

AMETER

STEP VALUE/ 

ENG. LIMIT BASES USE

I.

IL 
IN

TABLE OR RISING 
ONE 

OIERING 

ONE

< 600 deg F 
<666 ASTBL 

-650 dog F 
66 &STBL C 

< 700 deg F 
<666 &STBL o

OR DEC 

A DEC 

SDEC

core

Based on maximum expected CET with core covered. CET 
should always be '666 dog 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.  

Based on maximum expected CET with core covered. CET 
should always be 4666 dog 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.  

Based on maximum expected CET with core covered. CET 
should always be 4666 dog 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.

SONGS 2/3 

INSTRUMENT USI.
I PHASE II 

ASES TABLE

I

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

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

TE: 04/23/93 
IISlON: 01

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

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

To determine if the "ECCS + W/0" success path 
performance is adequate based upon REPCET Temperatur 
700 deg F.  

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

To determine if unslolated (least affected) SO Is 
removing decay heat.

a <
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SONGS 
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41 PHASE II 

BASES TABLE

Q.A. APPROVED TABLE Module 0: 06 q.A. APPROVED TABLE

PARAMETER

I I
02 REPCET TEMP 

02 REPCET TEMP

STEP VALUE/ 

ENG. LIMIT

I -- ASES

STABLE OR LOWRNG 

NONE 

STABLE OR LOURNG 

NONE

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

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

To evaluate sufficiency 
path, the need to go to 

To verify core heat rsc

of the shutdown cooling success 
another heat removal method.

ATE: 04/23/93 
EVISION: 01

BASES USE
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SONGS 2&3 INSTRME-NT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 

Parameter: 

Step Value(s): 

NOT RISING

NOT RISING

Group: 01 

HOT LEG TEMP 

Use (s): 

To verify hot leg temperatures constant or 
decreasing as indication that single phase 
natural circulation is established.  

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

"•agingering Limit (a): 

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.  

Ussumptions: 

I.one 

ae&.-ences:

lone
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 06 Group: 02 

Parameter: HOT LEG TEMP 

Step 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 T. a 350"F, the Technical Specifications (Ref. 1 & 2) require that two ECCS subsystems be operable. When Tavo < 350-F, the Technical Specifications define as acceptable one operable ECCS subsystem. It is conservatively assumed that the hot leg temperature is equal to T.... Therefore, the upper engineering limit for disabling a HPSI pump to prevent challenging the LTOP 
relief is < 3500F.  

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 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. I & 2).



File No: 009-0PS92-142 
Revision: 01 
Page: 3 of 3 

Assumptions: 

1. Ta = Hot Leg Temp 

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

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.  
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.

rev. 01
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 

Parameter: 

Step Value(s): 

< 385"F

< 385°F

< 385°F

Group: 03 

HOT LEG TEMP 

Use(s): 

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 <3850F, PZR pressure <340 psia).  

To evaluate sufficiency of the shutdown cooling success 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 accident conditions, the shutdown cooling system may be placed in operation at a hot leg temperature of 4000F. It should be noted that this temperature limit does not include considerations for instrument error.  Additionally, if the shutdown cooling system is unable to maintain the temperature in the hot leg below the design limit, then the shutdown cooling success path must be terminated and another success path chosen.
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Assumptions:

I 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.



Pile No: 009-OPS92-163 
Revision: 01 
Page: I of 4 

PABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison

PROJECT: ISOPS II Support

DOCUMENT: Module 06 Group 04

PLNT- San Onofre 2&3

C-E 0OB NUMBER: 2001216 

Engineering Limit and Bases
PARAMETER: 

PREPARED BY:

HOT LEG TEMP

Paul B. Kramarchvk 
Co izant Engineer (Print -Name) 

Coniat E r SDate: 
Cognizant Enineer (Signa ure)t

VERIFICIO STATUS: 'OPETE The Safety-Related design information contained .i this document has been verified to be correct. by means of Design Review using Checklists •of"Q"M--...  

.Name -:;Signature . .*.. Date.  
,IT'ndependent. Reviewer.

APPROVED BY:

�Z4Y



File No: 009-OPS92-163 
Revision: 01 
Page: 2 of 4 

SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

E...NGINEERING LIMIT BABES DOCUMENT

Module: 06 

Parameter: 

Step Value(s):

Group: 04 

HOT LEG TEMP 

Use(s):

< 580"F and CONTROLLED

< 580 °F and 
STABLE OR DECREASING

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

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

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

I rev. 01

rev. 01

I rev. 01

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 environment 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 psia. 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 = 5830F.  

It is possible that the hot leg temperature could be maintained less than 583 OF 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 5830F.  

Assumptions: 

1. TsG = TcoLd during natural circulation.  

2. The maximum AT will be 280F

rev. 01 
rev. 01

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 Design 
documents. Their use as reference documents for the engineering 
limit basis is assumed to be justified based on ensuring that the 
engineering limit is consistent with the current design basis and 
operating license.  
Ref: 2, 3 

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.  

5. 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 

,ENGINEERING LIMIT BASES DOCUMENT 

Module: 06 Group: 05 

Parameter: HOT LEG TEMP 

Step 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): 

The Technical Specifications (Ref. 1 & 2) require at least one overpressure protection system operable whenever cold leg 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. 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, 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.

I rev. 01
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EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 

Parameter: 

Step Value(s):

< 5306F 

< 530"F

Group: 06

HOT LEG TEMP 

Use(s):

To verify hot leg temperature is < 530°F to 
minimize the possibility of lifting the Main 
Steam Safety Valve(s) (MSSVs) after isolating 
the affected S/G, thus minimizing the chance 
of an unmonitored release.  

I rev. 01 
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: < 5400F

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 5559F (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 5556F.  

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 unisolated steam generator.  
Best estimate analyses have shown this rise may be as much as
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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 isolation which will ensure 
the MSSVs do:not open after the subsequent increase in hot leg 
temperature "is < 540"F.  

Gagging the MSSVs is permissible as long as the pressure in the 
steam 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: 

1. 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, 5 

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

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

3. ABB Steam Tables, 17th Printing.  

4. SONGS 2 & 3 Emergency Procedure Technical Guidelines, Rev.  
01.  

5. San Onofre Updated Final Safety Analysis Report, Rev. 8, 
Table 5.4-4.
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SONGS 2£3 INSTRUMENT SUITABILITY STUDY 

E]MERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Nodule: 06 

Parameter:

Group: 07

HOT LEG TEMP

Step Value (s) :

> 20 < 200 Saturation Margin 
Curves (Post Accident 
Temperature Limits)

To verify that RCS temperature 
within P/T limits.

Engineering 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 

References: 

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

Use (s) :
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 06 Group: 01 

Parameter: HOT LEG TEMP - COLD LEG TEMP 

Step 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 (< 104F) that would 

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

"< 100F 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: 106F 

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. In 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: 
C I 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-128, Response of Combustion Engineering Nuclear Steam 
Supply Systems to Transients and Accidents, April, 1980.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 

Parameter: 

Step Value(s): 

< 580F

58"F & 
jt Rising

Group: 02 

HOT LEG TEMP - COLD LEG TEMP 

Use(s): 

To verify loop AT is less than full power AT 
(58"F) when single phase natural circulation 
is established.  

To verify adequate (natural circulation) 
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 58.20F.
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Assumptions: 
rev. 01 

1. In accordance with NES&L Quality Procedure S023-XXIV-7-15, 
the references noted below are considered to be Secondary 
Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the 
current design basis and operating license.  
Ref: 5 

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, 2, 3, 4 

References: 

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

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

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

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

5. San Onofre Updated Final Safety Analysis Report, Revision 8, 
Table 5.1-2.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 06 Group: 01 

Parameter: HOT LEG TEMP - REPRESENTATIVE CET 

Step Value(s): Use(s): 

: 166F To verify no abnormal differences between Hot 
leg RTDs and CETs as indication that single 
phase natural circulation is established.  

S160F 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): 

O0F 

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 
thermocouple. Adequate 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 

1ccuracies."
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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: 

I. Ref. 1 has received interim approval from the NRC. The 
conclusions of this document are assumed to be valid.  

I 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 

leferences: 

1. CEN-152, Revision 3, Combustion Engineering Emergency 
Procedure Guidelines.
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Independent ."Reviewer

APPROVED BY: 92/7( /44 

Cogrf ant Engineering Man er (Print Name) 

Cogni ant Ingineering Mana r(Sgntue
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 06 

Parameter: 

Step Value (s): 

< 7006F

> 700"F

< 7000F

< 600°F

> 650°F

Group: 01 

REPCET 

Use(s): 

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

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

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

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

rev. 01 
To determine if the operator should go to the 
Functional Recovery procedure based on 
inadequate Core Heat Removal via two phase 
natural circulation.
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Engineering Limit(s): 

Upper Limit: < 666"F and Stable or Decreasing 

Bases for Engineering 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 setpoint of 2500 psia (± 
1%) (Ref. 2 & 3). Conservatively assuming the maximum negative 
tolerance, the minimum opening pressure is 2475. The saturation 
temperature at this pressure is 666"P (Ref. 4). Therefore, any 
temperature indication greater than 666"F is an indication of 
superheated conditions and core uncovery.  

Core uncovery can also 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 6660F. However, since the fuel cladding temperature 
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 rapidly. 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. Ref. 1 ;has received interim approval from the NRC. The conclusions of this document are assumed to be valid.  
2. It is assumed that the pressure in the RCS is limited by the pressurizer safety valves. During certain hypothesized Anticipated Transient Without Scram 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. In addition, in any accident scenario, if the RCS pressure is above the design pressure, the core is not being adequately cooled.  

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 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 

Irev. 01 4. 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, Rev. 03.  

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

3. San Onofre 3 Technical Specifications, Amendment 84, Section 
3.4.2.

4. ABB Steam Tables, 17th Printing.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BABES DOCUMENT

Module: 06 

Parameter: 

Step Value (s): 

STABLE OR RISIf

LOWERING

Group: 02

REPCET 

Use(s): 

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

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 Engineering Limit(s): 

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

None 

Referenoes: 

None
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SONGS 2/3 i. ii PHASE II 
INSTRUMENT USE AND BASES TABLE

dATE: 05/03/93 
REVISION: 01

O.A. APPROVED TABLE
O.A. APPROVED TABLE

GRP P 

01 PZR LEVEL 

01 PZR LEVEL 

01 PZR LEVEL 

01 PZR LEVEL

ARAMETER
UE/ 
IT

I

BASES

78% is based on engineering judgement to establish a 
limit that will avoid solid water operations and 
provide sufficient steam space to assure normal 
pressure control. 2X is intended to be theoretical 
minimum detectable level.

STEP VAL 
ENG. LIN 

I10% TO 70% 
IUL 78% LL 21 

I10% TO 70% 
UL M8 LL 2% 

I10% TO M0 
UL 78% LL 2% 

I 10% TO 70% 
UL 78% LL 2%

78% Is based on engineering judgement to establish a 
limit that will avoid solid' water operations and 
provide sufficient steam space to assure normal 
pressure control.. 2X Is intended to be theoretical 
minimum detectable level.

USE

78% Is based on engineering Judgement to establish a 
limit that will avoid solid water operations and 
provide sufficient steam space to assure normal 
pressure control. 2% is Intended to be theoretical 
minimum detectable level.  

78% Is based on engineering judgement to establish a 
limit that will avoid solid water operations and 
provide sufficient steam space to assure normal 
pressure control. 2% Is Intended to be theoretical 
minimum detectable level.

Mtodule 0: 07

USE

To verify expecte. pest-trip RCS inventory response 
(PZR level a 10% to 70M).  

To verify charging and/or SI pumps are maintaining PZR 
level between 10% and M0.  

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

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

I



DOCUMENT NO: 00, )2-105 
SONGS 2/3 1b4 a, PHASE It 

DATE: 05/03/93 PAGE NO: 4 OF 13 
INSTRUMENT USE AND BASES TABLE 

REVISION: 01 
O.A. APPROVED TABLE 

Module 0: 07 
G.A. APPRO VE TABLE 

STEP VALUE/ GRP PARAMETER ENG. LIMIT BASES USE 

01 PZR LEVEL 701 78% Is based on engineering Judgement to establish a To verify charging and/or SI pumps are maintaining PZR UL 78% LL 22 limit that will avoid solid water operations and level between 1OX end 701.  provide sufficient steam space to assure normal 
pressure control. 2X1 is intended to be theoretical minimum detectable 

level.  

01 PZR LEVEL I 101 782 is based on engineering judgement to establish a To verify that the charging pumps are maintaining PZR UL 781 LL 21 limit that will avoid solid water operations and level for RCS inventory control (>lOX). to determine provide sufficient steam space to assure normal whether or not to stay with the present success path.  pressure control. 21 is Intended to be theoretical minimum detectable level.  

01 PZR LEVEL 
7- 701 71 is based on engineering Judgement to establish a To verify charging end/or SI pumps are maintaining PZR UL 78% LL 2X limit that will avoid solid water operations and level between 101 and 701.  provide sufficient steam space to assure normal 
pressure control. 21 is intended to be theoretical minimum detectable level.  

01 PZR LEVEL I 10 1 X 782 is based on engineering Judgemant to establish a To verify charging and/or SI pumpys are maintaining PZR UL 78% LL 2X limit that will avoid solid water operations and level between 101 and 702.  provide sufficient steam space to assure normal 
pressure control. 21 is intended to be theoretical 
minimum detectable level.
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SONGS 2/3 1I PHASE It 
INSTRUMENT USE AND BASES TABLE

Q.A APPROP TABLE

)ATE: 05/03/93 
REVISION: 01

Module 0: 07
G.A. APPROVED TABLE

I I STEP VALUE/ GRP PARAMETER ENG. LIMIT BASES 

I ~I 
01 PZR LEVEL I ) 702 78X is based on engineering Judgement to establish a I UL 782 LL 2X limit that will avoid solid water operations and 

I Iprovide sufficient steam space to assure normal SI pressure control. 22 Is intended to be theoretical 
I minimum detectable level.  

I I 
02 PZR LEVEL j 302 TO 602 59X is based on ensuring that PZR water vol 4 T.S.  

UL 592 LL 21% 3/4.4.3 limit requiring that the PZR be OPERABLE with a I water volume of <=900 cubic ft (Hodes 1, 2 and 3). 212 SI is based on keeping the PZR heaters covered to preserve 
normal means of pressure control.

02 PZR LEVEL 

02 PZR LEVEL

4602 

UL 592 LL 21X 

3 302 
UL 592 LL 21X

US

-i

592 Is based on ensuring that PZR water vol c 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). 21% 
is based on keeping the PZR heaters covered to preserve 
normal means of pressure control.  

59X is based on ensuring that PZR water vot 4 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). 21% 
is based on keeping the PZR heaters covered to preserve 
normal means of pressure control.

To compensate for void collapse.  

To verify PZR level Is being controlled in the normal 
operating band of 302 to 602.  

To verify PZR level I1 being controlled In the normal 
operating band of 30X to 602.

To verify PZR level Is being controlled In the norml 
operating band of 30X to 602.

USE
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SONGS 2/3 Ib.- II PHASE II 
INSTRUMENT USE AND BASES TABLE

DATE: 05/03/93 REVISION: 01

C.A. APPROVED TABLE
Module #: 07

I I STEP VALUE/ I GRP PARAMETER ENG. LIMIT BASES USE 

02 PZR LEVEL 302 592 is based on ensuring that PZR water vol < T.S. To monitor corrected PZR level > 30% during PZR 
UL 59X LL 21% 3/4.4.3 limit requiring that the PZR be OPERABLE with a cooldown using the fill and drain method.  water volume of <'900 cubic ft (Nodes 1, 2 and 3). 21i is based on keeping the PZR heaters covered to preserve 

normal means of pressure control.

02 PZR LEVEL 

02 PZR LEVEL 

02 PZR LEVEL

TREND 30X TO 

UL 592 LL 21: 

TREND 302 TO 
UL 592 LL 21% 

30% TO 60 
UL 592 LL 21X

60% 

60

592 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 (Nodes 1, 2 and 3). 21% 
is based on keeping the PZR heaters covered to preserve 
normal means of pressure control.  

592 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 4=900 cubic ft (Hodes 1, 2 and 3). 21X 
is based on keeping the PZR heaters covered to preserve 
normal means of pressure control.

592 Is based on ensuring that PZR water vot - T.S.  
3/4.4.3 limit requiring that the PZR be OPERABLE with a 
water volume of 4=900 cubic ft (Nodes 1, 2 and 3). 21% 
is based on keeping the PZR heaters covered to preserve 
normal means of pressure control.

To verify PZR level Is trending to the normal post-trip 
control band (302 to 602).  

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

To verify the maintenance of normal post-trip PZR level 
control (302 to 602).
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SONGS 2/3 '1 if PHASE II 
INSTRUMENT USE AND BASES TABLE

OATE: 05/03/93 
REVISION: 01

oA. APPROVED TABL Module 0: 07 Q.A. APPROVER TABLE

GRP F 

03 PZR LEVEL 

* I 

03 PZR LEVEL 

03 PZR LEVEL 

03 j PZR LEVEL 

04 PZR LEVEL

'ARAMETER
STEP VALUE/ 

ENG. LIMIT BASES

USE I I ________________ I

I' 

I

) 302 & NOT LURG 
LL 21X 

)302& CONTROLLE 
LL 21% 

>30% & STBL,RSNG 
LL 212 

>30X & CONTROLLED 
LL 21% 

30% TO 602 
UL 592 LL 21%

-I

To verify adeqTatq .NS inventory control when checking 
HPSI Termination Criteria.

21% is based on the minimum pressurizer level required 
to keep the peripherai(outside) pressurizer heaters 
covered to prevent heater burn-out and maintain normal 
RCS pressure control.  

D 21% 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.  

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.  

212 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.  

592 is based on ensuring that PZR water vol c 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 
is based on keeping the PZR heaters covered to preserve 
normal means of pressure control.

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

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 F, RVLMS >- 822).

USE
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O.A. APPROVED TABLE

-.FE: 05/03/93 
REVISION: 01

C.A. APPROVED TABLEModule 0: 07

GRP Pi 

04 PZR LEVEL 

04 PZR LEVEL 

051 1PZR LEVEL 

06 PZR LEVEL

ARA1ETER

07 PZR LEVEL

/STEP VALUE 
ENl. LIMIT 

S302 
UL 59% LL 21% 

I 302 & NOT LI 
UL 592 LL 21% 

IMT0 
UL 782 

RISING 
NONE 

<160% 
UL 592

BASES

592 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). 212 

is based on keeping the PZR heaters covered to preserve 

normal means of pressure control.  

59% Is based on ensuring that PZR water vot < T.S.  
3/4.4.3 limit requiring that the PZR be OPERABLE with a 

water volume of <=900 cubic ft (Hodes 1, 2 and 3). 21% 

is based on keeping the PZR heaters covered to preserve 

normal means of pressure control.  

782 it based on engineering Judgement such that solid 

water operation is avoided, sufficient steam space is 

maintained, and spray response time and other 

uncetainties are accounted for. Also, it bounds the 

highest PZR levels observed in best est anal.  

There are no engineering limits for the trending or 

monitoring of parameters. Since no value is specified 

in the trend, no engineering limits apply.  

592 is based on ensuring that pressurizer water volume 

is within the T.S. limit. 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 and 3.

To determine if PZR level is within the appropriate 

band for starting an RCP, without Reactor Vessel 

voiding and likely to remain there.  

To determine if PZR level is within the appropriate 
band for starting an RCP, without Reactor Vessel 

voiding and likely to remain there.  

To remind operator that the maximum PZR level of 702 

may be exceeded if necessary to maintaining 20 deg F 

saturation margin or to compensate for void collapse.  

To verify SITs are injecting water.  

To mintain PZR level below 602 while purging the VCT.

aRG
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Q.A. APPROVED TABLE

GRP P 

07 PZR LEVEL 

08 PZR LEVEL 

08 PZR LEVEL 

09 PZR LEVEL 

09 PZR LEVEL

Module 0: 07

ARAMETER
P VALUE/ 

LIMIT BASES

O.A. APPROVED TABLE

USE

I I

STEI 

ENG 

< 60% 

UL 59X 

S332 
UL 592 

< 61X 

UL 592 

41X 

LL 21X 

46% 
LL 41X

The engineering limits for minimum PZR level are based 

on providing sufficient inventory 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.

The engineering limits for minimum PZR level are based 
on providing sufficient inventory to comrpensete for RCP 
restart void collapse with a known void In the reactor 
vessel. The engineering limit is calculated to prevent 
PZR heaters from uncovering.

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

592 is based on ensuring that pressurizer water volume 
is within the T.S. limit. T.S. 3/4.4.3 requires that 
the pressurizer be OPERABLE with a water volume of a 

900 cubic feet, when in Modes 1, 2 and 3.  

592 is based on ensuring that pressurizer water volume 
is within the T.S. limit. T.S. 3/4.4.3 requires that 
the pressurizer be OPERABLE with a water volume of <a 
900 cubic feet, when in Modes 1, 2 and 3.

I 

I

JATE: 05/03/93 

REVISION: 01

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

To evaluate the capability of the PZR to absorb the 
possible insurge*hen starting the first RCP after all 
RCPs have been tripped if Tsg > Tc.  

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 > Tc.  

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 
comypensate for RCP restart 

indicated by the RVLMS.

inventory is sufficient to 
void collapse with a void
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SONGS 2/3 a II PHASE II 
INSTRUMENT USE AND BASES TABLE

DATE: 05/03/93 
REVISION: 01

OA. APPROVED TABLE Module #: 07 Q.A. APPROVED TABLE

GRP P 

09 PZR LEVEL 

09 PZR LEVEL 

09 PZR LEVEL 

10 PZR LEVEL 

11 PZR LEVEL

ARAMETER
P VALUE/ 

LIMIT BASES

USE

STEP 

ENG.  

62% 

LL 54% 

74X 

LL 681 

87% 

LL 81% 

LUNG/RSN 

NONE 

LUNG/RSNI 
NONE

0 - SPRAY

To verify that Pressurizer inventory is sufficient to 
compensate for RCP restart void collapse with a void 
Indicated by the RVLNS.

The engineering limits for minimum PZR level are based 
on providing sufficient inventory 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.  

The engineering limits for minimum PZR level are based 
on providing sufficient inventory 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.  

The engineering limits for minimum PZR level are based 
on providing sufficient inventory to compensete 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 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.

DOCUMENT NO: 

PAGE NO:

To verify that Pressurizer inventory is sufficient to 
compensate for RCP restart void collapse with a void 
indicated by the RVLNS.  

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

To determine if a void exists in the reactor vessel by 
observing PZR level behavior while using aux spray or 
charging to the loop.  

To determine if a void exists in the reactor vessel by 
observing PZR level behavior white using aux spray or 
charging to the loop.

0 - CHARG

(i

USE
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SONGS 2/3 Ib,.. II PHASE if 

INSTRUMENT USE AND BASES TABLE
OATE: 05/03/93 
REVISION: 01

O.A. APPROVED TABLE

GRP p 

12 PZR LEVEL 

13 PZR LEVEL 

13 PZR LEVEL 

13 PZR LEVEL 

13 PZR LEVEL

ARAHETER
P VALUE/ 
. LIMIT BASES

USE I I

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

STEI 
ENG 

STABLE 
NONE 

I 30K 1 
LL 21% 

I 30% 
LL 21% 

I 30% 
LL 21X 

30% 
LL 21%

the trending or 
value is specified 
apply.

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.  

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.  

21% 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.  

21% is based on the minimm pressurizer level required 
to keep the perfoheral(outside) pressurizer heaters 
covered to prevent heater burn-out and maintain normal 
RCS pressure control.

a

QA. APPROVED TABLE Module 0: 07

0To verify that this parameter Is adjusted correctly t( 
control Core Exit Saturation Margin.  

To verify PZR level Is above the heater low level 
cutoff (procedure specified value - 30K) and controlle 

To verify maximum 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 PZR level is being maintained 
above the low level heater cutoff (30K specified).

NOT LWRG

USE
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PAGE NO: 12 .. 13 

Q.A. APPROVED TABLE

SONGS 2/3(. 11 PHASE II 
INSTRUMENT USE ^ND BASES TABLE

)ATE: 05/03/93 
REVISION: 01

Module 0: 07
9.A. APPROVER TABLE

GRP F 

13 PZR LEVEL 

13 PZR LEVEL 

13 PZR LEVEL 

14 PZR LEVEL 

15 PZR LEVEL

'ARAMETER
ALUE/ 

IMIT

L,RISIN

STEPV 

ENG. L 

>30X &STBI 

LL 21% 

> 30X 
LL 21% 

> 30X 

LL 21% 

STABLE OR 

NONE 

65% TO 70M 

UL 782

BASES

IG 21 is based on the mnnu pressurizer level recuiri 

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

212 is based on the minimum pressurizer level require 
to keep the peripheral(outside) pressurizer heaters 
covered to prevent heater burn-out and maintain norms 
RCS pressure control.  

21% Is based on the minfmuu pressurizer level require 
to keep the peripheral(outside) pressurizer heaters 
covered to prevent heater burn-out and maintain norma 
RCS pressure control.  

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

782 Is based on engineering judgement such that solid 
water operation is avoided, sufficient steam space is 
maintained, and spray response time and other 
uncetainties are accounted for. Also, it bounds the 
highest PZR levels observed in best est anal.

IS

ed 

at iI 

ci

To verify PZR level is above the heater low level 
cutoff (procedure specified value a 302) and controlled.  

Verify PZR level Is above the heater low level cutoff.  

To verify that corrected PZR level is being maintained 
above the low level 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 level within the appropriate 
range (65% - 702) during PZR cooldown using the fill 
and drain method.

I

RISING

USE



DOCUMENT NO: 00. j92-105 
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SONGS 2/3 I1. !1 PHASE It 

INSTRUMENT USE AND BASES TABLE
OATE: 05/03/93 
REVISION: 01

O.A. APPROVED TABLE Module 0: 07 O.A. APPROVED TABLE

GRP P 

16 PZR LEVEL 

17 PZR LEVEL 

18 PZR LEVEL 

19 PZR LEVEL 

20 PZR LEVEL

ARAMETER

VALUE/ 
LIMIT BASES

I -- I

USE

STEP 

ENG.  

UL 782 

1304 

LL 211 

-C' 1002 
UL 1002 

( 702 

UL 78M 

>30% 

UL 422

78% is based on engineering judgement such that solid 
water operation is avoided, sufficient steam space is 
maintained, and spray response time and other 
uncetaintles are accounted for. Also, it bounds the 
highest PZR levels observed In best est anal.  

212 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.  

1002 is based on engineering Judgement. 1002 Indicated 
level is the maximum level that can be used to 
determine if solid plant operations should be used for 
pressure control. If PZR level Is <1002 then means 
other than solid plant ops may be used.  

M78 is based on engineering Judgement such that solid 
water operation is avoided, sufficient steam space Is 
maintained, and spray response time and other 
uncetaintles are accounted for. Also, it bounds the 
highest PZR levels observed in best eat anal.  

42% 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 determine if sprays can be used to control PZR 
pressure.  

To to ensure Shutdown Cooling System operational limit 
Is met.

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

I al(low PZR level to lower to assist in PZR pressure 
reduction during cooldown without further compromising 
pressure control capability.

["
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Revision: 01 
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison 

PROECT: ISOPS II Support

PLANT: San Onofre 2&3

C-9 JOB NUMBER: 2001216

DOCUMENT: Module 07 Group 01 Engineering Limit and Bases

PARAMETER: 

PREPARED BY:

PZR LEVEL 

Paul B. Kramarchvk 
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 us-Ang Checkists - of .QA lO.".  

Name •qjnature :-Date 
Independent Reviewer ... ...

APPROVED BY:
Cogn'zant Engine ing Mana r (Print Name) 

Ct Foginee-ring Managq" (Signature)

Date:

D•te /
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Revision: 01 
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SONGS 2 £3 INSTRU1ENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 07 Group: 01 

Parameter: PZR LEVEL 

Step Value(s): Use(s): 

10% TO 70% To verify expected post-trip RCS inventory 
response (PZR Level = 10% to 70%).  
To verify charging 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 Control SFSC, and direct event re-diagnosis if it is not.  
To verify charging and letdown are maintaining PZR level between 10% and 70%.  

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

> 10% 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.  

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

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

> 70% To compensate for void collapse. I rev. 01
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Engineering Limit(s):

Upper Engineering Limit = 78% 

Lower Engineering Limit = 2%

Bases for Engineering 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

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) 

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. 01 

rev. 01

rev. 01 

rev. 01
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Revision: 01 
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Assumptions: 

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.  

In accordance with NES&L Quality Procedure S023-XXIV-7-15, the rev. 01 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 

In accordance with NES&L Quality Procedure S023-XXIV-7-15, I rev. 01 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

I rev. 01
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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 94p 
4) San Onofre Unit 3 Technical Specifications, 

Amendment 84 
5) NES&L Calculation Sheet Calc No. J-BBB-021 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

I rev. 01



File No: 009-OPS92-I.08 Revision: 01 
Page: 1 of 4 

IBB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT.  

PROqECT:

Southern California Edison 
ISOP$ I1 Support

DOCUMENT: Module 07 Group 02

San Onofre 2&3 

C-1 TOA NUMB•R• 2001216

Engineering Limit and Bases
PZR LEVEL

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

Conia0Egi /Date: 4 04 a CogiatEgne

VERTFICAMAKTON STATUS: CoMPJE7 Th aft...eltd eig nformation contained. in -this, 
doCw,~ent has been verified to be correct.. by.*.m:eans. of 
Design Review using Chclsts 

ofQlx-o.  

Name Sgnature.  -Independent Reviewer 
. .Dt

APPROVED BY:

iýtýe

l

W.

-

..:i :.:. ... .. ." ..... : •!::/ .• ..z •i•:!.•: .:
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S3ONGS 2&3 INSTRtMENT SUITABILITY S3TUyD E"ME'RENCY OPERAT=G PP.OCEDM~s 
ENGINEERING LIMIT BASES DOCUiMUT 

Module: 07 
Group: 02 

Parameter: 
PZR LEVEL 

Step Value(s): 
Use(s): 30% TO 60% To verify PZR level is being controlled in <60the 

normal operating band of 30% to 60%.  
To verify 

pZR level is bei the normal is bei - ng controlled in >30% 
n o perating band of 30% to 60%.  TO verify pZR level is being controlled in 

the normal operating band of. 30% to 60%.  
To monitor corrected PZR leve .PZ cooldown using the fjil an > 30% durine 

TREND: 30% TO 601% To veif p ve1 and drain 'method.  
To verify PZR level is trending 

to the normal TREND: 30t To 60% POst-trip control band (30% to 60%).  
To verify that PZR level is in the appropriate band for the RCs Inventory Control SFSC, and direct event re-di if it is not. eagnosis 30% TO 60% 

To verify the maintenance of normal POst-trip PZR level control (30% to 60%).  
Engineering Limit(,): 
7pper Limit 59% 

.Ower Limit 21%
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Bases for Engineering Limit (s): 59% (ref 4) is based on ensuring that Pressurizer water volumesis 
within the Technical Specification 

(T.s.) limit. T.S. 3/4V4.3 
requires that the pressurize.. be op... with a water volume of 
less than or equal to 900 ft, when in 4ODEs 1, 2 and 3. The 
bases for these technical specifications are: 

"The limit On the maximum water Volume in the pressurizer 
assures that the parameter is maintained within the normal 
steady-state envelope of operation assumed in the SAR (900 
ft3 ref. 3). A steam bubble in the Pressurizer ensures that 
the RCS is not a hydraulically solid system and is capable 
of accommodating pressure surges during operation. The 
steam bubble also protects the pressurizer code safety valves against water relief.$'

21% (ref 4) is based on keeping the pressurizer heaters covered 
to preserve normal means of RCS pressure control.  

,Assumptions: 
Engineering Limit(s) are given as indicated level in accordance with the assumptions made in reference 4
The engineering bases assumes the plant is in OPERATIONAL MODE 3, 
4, or 5 as defined in the Technical Specifications.  
In accordance with NES&L Quality Procedure S0 2 3-XXIV-7._l, the 
references noted below are considered to be Seconda 1, Design 
documents. Their use as reference documents for the engineering 
limit basis is assumed to be justified based on ensuring that the 
engineering limit is consistent with the current design basis and operating license.

I rev. 01

rev. o0

Ref: 1, 2 and 3

I rev. 01
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References: 

1) San Onofre Unit 2 Technical Specifications, 
Amendment 94 

2) San Onofre Unit 3 Technical Specifications 
Amendment 84 -

3) San Onofre Unit 2&3 FSAR, Chapter 5 (AppendiX 5-2A) Updated rev. 8

4) NES&L Calculation Sheet Calc No. J-BBB-021 Sheets: 184, 185, 186, 187 188,B189 Subject: 1 188, 189 TLU Calculation 
and Setpoint Verification 

for 
Pressurizer 

Level Originator: B. Katebian, 219-93; IRE: j. Brannon, 2-28-93

I rev. 01
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ABB COMBUSTIOU BNGNEOERSNG 
MG-NEEXNGLIMIT DOCUMjEW COVERn 13EEL

Southern California Edison 
ISOPSIl Support

DOCUMENT: Module 07

PARAMETER: 

PREPARED BY:

Group 03

SSan Onofre 2&3 

C-N JOB NUMBER: 2001216

Engineering Limit and Bases
PZR LEVEL

Paul B. amarchvk 
Cognizant Engineer (Print Name) 

Cognizant nginee at

h Safe" Yelated'.ae do°C Saenth..Rbed desi information cont.. .. - t 
:Des."..... 

contairz i e •• ned:~ . - • B l.: : : g n :' .R e v i e w -u s • . . . . t o b e c o r r e c t .. _ "Desigg 
Ceviw "ing 

by 
Cec io0f I:. QI oz 

atu e. Date.

?PROVED BY:
Cogn ant Enginee.n Na ger (Print Name) 

gniz t gineering Man (Signature)

PROJECT:

Date: 4 ,

D *t' 3
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SONGS 243 ISTRIMT SUITABILITY STUDY EMERGZNCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DocuMlLPN

MOdU1e: 07 

Pnareter: 

Step Value(s): 

> 30% & 
CONTR0OLLED 

> 30% & NOT 
LOWERING 

-- 30% & STABLE 
OR RISING 

> 30% & 
CONTROLLED

Group: 03

PZR LEVEL

Use(s): 
To verify adequate RCS inventory 
control when checking HPSI 
Termination Criteria.  

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

To verify charging pump thrott.ing criteria.  

Used as criteria for HPSI throttle/stop (CET sat margin > 200F, RVLs > 82%).

Engineering Limit(s):

Lower Limit, 21%

I rev. 01

I rev. 01
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BAses for Engineering Limit Cs): r SJ 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 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.  

References:

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

I rev. 01
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT.: Southern California Edison 
PRO-TECT: ISOPS II Support

San Onofre 2&3 

C-Z JOB NUMBER: 2001216

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

PREPARED BY:

PZR LEVEL

Paul B. Kramarchvk 
Cognizant Engineer (Print Name) 

Eng(Signature) Date: Cr

VERIFICATON STATUS: COMPLETE The Safety-Related design information contained - inthis 
document has been verified to be correct .by means of Design Review using Checklists .of Qm-lol.  

Name Reviee e 

Independent 'Reviewer ga

APPROVED BY:

ConjtZEngi neyi ng Ma ger (Print Name) 

ogniza t gineering Man er (Signature)
ivfr31
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 07 

Parameter:
Group: 04

PZR LEVEL

Step Value (s) : Use (s) :
30% to 60% 

> 30% 

> 30% & NOT 
LOWERING

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

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

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

Engineering Limit(s):

Upper Limit, 

Lower Limit,

59%

21%
I rev. 01 

I rev. 01



File No: 00 9 -OPS92-110 
.Revision: 01 
Page: 3 of 4 

Bases for Bngineering Lit(s): 59% (ref 1) is based on ensuring that Pressurizer water volume is 
I rev. 01 

within the Technical Seiiain(~. 
ii. TS /..  

requires _ a Specification (T. .) I • e wa er vo um T that the pressur• bS 3ith 
l e s h _ r ss r z e be OP. . - T S / . .3 less than or equal to 9o0 ft _I e iMBLE 12th a ndt.. T 

bases for these technical when in to ar:lume of "The ec nl a specifications are: l , 2 and 3. The" 

"Telimit On the maximum water volumze in the Pressurizer 
assures that the parameter is maintained within the noral 
steady-state envelope Of operation assumed in the SAR (900 
f r 3). A steam bubble in the pressurizer ensures that 
the R-CS is not a hydraulically solid system and i.s capable 
of accom odating Pressure surges during Operation. The steam bubble also protects the Pressurizer code safety 
valves against water relief.- e 21% (ref 1) is based on keeping the pressurizer heaters covered to preserve normal means of RCS pressure control.



FPle NO: 009-OPS92-1..l0 
Revision: oi 
Page: 4 of 4 

Assumptions: 
Engineering Limit(s) are given as indicated level in a rdn rev. 01 
With the assumptions maade in reference 1. acrevda01 The engineering bases assumes the plant is in OPERATIONL MODE 3, 
4, or 5 as defined in the Technical specificatios. 

O 
In accordance with NES&L Quality Procedure S023-XXIV-.7-.

15 , the re.0 
references noted below are considered to be Seconda D g 

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 and 4

References:

L" :NES&L Calculation Sheet Calc No. J-BBB-02l Sheets: 184, 185, 186, 187, ' - Subject: TL 186. .. , 1878S , 189 S .TL U Calculation 
and Setpoint Verification 

for 
Pressurizer 

Level Originator: B. Katebian, 2-19-93; IRE: J. Brannon, 2-28-93 2) San On0fre Unit 2 Technical Specifications, 
Amendment 94 

3) San Onofre Unit 3 Technical Specifications, Amendment 
84 

San Onofre Unit 2&3 FSAR, Chapter 5 (Appendix 5.2A) Updated rev. a 
Calculation Number S-PEC-157, rev. 01, 8/18/77 Pressurizer Level Control Program (see page 7, and Pressurizer Level vs. Volume Curve)

I rev. 01
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ADD CONDUgTTION ENGINZEBP3G RNG"NZLFR'G LTZ~I DOMMUIj cOVER BRENT

Sout~hern California Edison 
ISOPS 3:1 Support JESMZEL; San Oflofre 2&3 

CýR JOB NMg3MLM: 2001216
DOcvu:NT

1 : Module .07

AR~MUTLPR: 

MPMMAID 137:

Group 05 Engineering Limit an. Bases
PZR LEVEL

CgnIzant, Engin~ I (Print Name) 

cognizant Enier(in ue ae

X~TIC-AT1ION STA'T3is. 
NNW.  The afet .. R lated design inifo r t 0 C n ai i . t s 

Desig~nt as been Verified to be* Correc .y-;n mens o 
Deig Rview Using Che 

4ss jc f Q I( l i eck;1 Al. .oLQAY aan 
.Independent S eviewera 

AeviDate

APPROVED BY: Cogna nt Engn 
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 07

Parameter: 

Step Value(s): 

> 70%

Group: 05 

PZR LEVEL 

Use(s): 

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%

Bases for Engineering Limit(s): 
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 PZR levels observed in best estimate 
analysis (ref. 1) 

Irev. 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)

I rev. 01
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Assumptions:

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

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

In accordance with NES&L Quality Procedure S023-XXIV-7-15, the rev. 01 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

In accordance with NES&L Quality Procedure S023-XXIV-7-15, I rev. 01 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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References: 

1) SONGS Units 2&3, Bases And Deviation Documentation 
2) C-E Letter S-CE-8660C, 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 Calc No. J-BBB-021 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

I rev. 01
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ISOPS 11 Support
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DOCUMENT: Module 07

PAR•M.TER: 

PREPARED BY:

Group 06 Engineering Limit and Bases
PZR LEVEL

Cognizant Engineer (Print Name) 
/,-) - .

Date: 11 2

APPROVED BY:
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SONGSB 2&3 ZNS2TRTWjM BUITASZLITy BTUjDy EMRGENCY OPERATING PROCEDUPES 
ENGIERING LIMIT BASES DOCUXMgT 

Module: 07 
group: 06 

Parameter: PZR LEVEL 

Step Value(s): Use(s): 
RISING 

To verify SITs are injecting water.  

Engineering Limit (s): 

None 

-_es for Engineering Limit(s): 
There are no associated engineering limits for the trending of 
parameters. Since no value is Specified in the re, no value 
will be assigned to the engineering limit. Usually, when an 
operator is instucted 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 • .s. Where the trending of a single 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are evaluated for their engineering limits.  

hasumptions: 

qone 

teferences:

rone
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ABB COMBUBTION ENGINEERING ENGINEERING LZMXT DOCUNT COVER BSHUT

Southern California Edison 

ISOPS II Support

DOCUMENT: Module 07

PARAMIETER: 

PREPARED BY:

Group 07

SSan Onofre 2&3 

C-2 JOB NUMBR: 2001216

Engineering Limit and Bases
PZR LEVEL

Paul B. RKramarchvk 
Cogniz~nt Engineer ,-1!4

~±:::54 U L ame) Dae~ 4 
ngner (signature)

Ve STATS.•-:COMPqp e Safety-Related 
design information. contained in tis 

document has been verified to be correct by means of 
Design Review using Checklists- 

..Of QAc-lel. 

.Nam.e S g" Independent Reviewer 
9Dt

APPROVED BY:
~77i' A/~QK 

COgnjza~ Engine Ing Ma ager (Print xame) 

n fiza' 4ineering ana r (Signat e)
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SONGS 2&£3 IN8?RU~pT SU.ITABILTy STUDy EMERGENCY OPERATING PitocEDURES 
ENGINEERING LIMIT BASES DOCUM: 

Module: 07 
Group: 07 

Parameter: PZR LEVEL 

Step Value(s): Use(s): 
< 60% To maintain PZR level below 60% while purging the VCT.  

60% To verify maximum desired Pressurizer Level during the raising of Core Exit Saturation Margin.  

"•gineering Limit (s): 
,tjper Limit 59% 

rev. 01 

Srev. 01 

Bases for Engineering Lim~it Cs): 59% (ref 5) is based on ensuring that pressurizer water volume is within the Technical Specification (T.S.) limit. T.S. 3/4.4.3 
requires that the pressurizer be OPERANL with a water volume of less than or equal to 900 ft , when in MODEs 1, 2 and 3. The 
bases for these technical specifications are: 

"The limit on the maximum water volume in the pressurizer assures that the parameter is maintained within the normal steady-state envelope of operation assumed in the SAR (900 
ft3 ref. 3). A steam bubble in the pressurizer ensures that 
the RCS is not a hydraulically solid system and is capable 
of accommodating pressure surges during operation. The 
steam bubble also protects the pressurizer code safety valves against water relief."
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Assumptions:

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 OPERATION. MODE 3r 4, or 5 as defined in the Technical Specifications.A AL 
In accordance with NE'S&L Quality Procedure S023-XXIV..7..

15 , the re.0 
references noted below are considered to be Secondary Design 
documents.Their 

use as reference documents for the engineering 
limit basis is assumed to be justified based on ensuring that the 
engineering limit is consistent with the current design basis and Operating license.  

Ref: 1, 2, 3

References: 
_.) San Onofre Unit 2 Technical Specifications, 

Amendment 94 
2) San Onofre Unit 3 Technical Specifications, 

Amendment 84 
3) San Onofre Unit 2&3 FSAR, Chapter 5 (Appendix 5.2A) Updated rev. 8 
4) Calculation Number S-PEC-157, rev. 01, 8/18/77 Pressurizer Level Control Program (pressurizer Level vs.  Volume Curve) 
5) NES&L Calculation Sheet Calc No. J-BBB-0

2 1 
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

I rev. 01

I rev. 01
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison P.LalT: San Onofre 2&3 

-Ez JOB NUMBER: 2001216

DOCUMENT: Module 07 Group 08 Engineering Limit and Bases

PARAMETER: 

PREPARED BY:

PZR LEVEL

Paul B. Kramarchyk 
Cognizant Engineer (Print Name) 

Cogni .z .Engineer..Sir<at, r Cognizant Engineer (Signature)

VERI•CATO STATUS: COMP.ET
The Safety-Related design information .Contaied in in:t s document has been verified to be correct -by •..means of 
Design Review us' ng Chec istsofA-l.  

Name 
Date-ur Independent Reviewer

APPROVED BY:

CLIENT:

PROJECT: ISOPS II Support

Date:

IJd.  
T, 3l, ~ ~ ,
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 07 

Parameter:

Step Value(s):

< 61% 

< 33%

Group: 08

PZR LEVEL

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 > Tc.  

< 10 *F (Tsg-Tc) delta temperature 
10"F to 200F (Tsg-Tc) delta temperature

Bases for Engineering Limit(s): 

rev. 01 
S9% (ref 5) is based on ensuring that pressurizer water volume is within the Technical Specification (T.S.) limit. T.S. 3/4.4.3 requires that the pressurizef 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 technical specifications are: 

"The limit on the maximum water volume in the pressurizer assures that the parameter is maintained within the normal steady-state envelope of operation assumed in the SAR (900 ft3 ref. 3). A steam bubble in the pressurizer ensures that the RCS is not a hydraulically solid system and is capable of accommodating pressure surges during operation. The steam bubble also protects the pressurizer code safety valves against water relief."

rev. 01
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"ABlumptiouls: stmpt ons:i! 
I 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.  

In accordance with NES&L Q .uality Procedure S023-XXI`V-.7-J.
5, the Ire,0 

references noted below are considered to be Secondary Designre 

documents. Their use as reference documents for the engineer"g 
limit basis is assumed to be justified based on ensuring that the 
engineering limit is consistent with the current design basis and operating license.  

Ref: 1, 2, 3

References: 
San Onofre Unit 2 Technical Specifications Amendment 94 

2) San Onofre Unit 3 Technical Specifications, Amendment 
84 

3) San Onofre Unit 2&3 FSAR, Chapter 5 (Appendix 5.2A) Updated rev. 8Chpe5(Aeni5.) 
4) Calculation Number S-PEC-157, rev. 01, 8/18/77 Pressurizer Level Control Progra (Pressurizer Level vs.  Volume Curve) 
5) NES&L Calculation Sheet Calc No. J-BBB-021 Sheets: 184, 185, 186, 187 188 

Subject: T U C -. - . , 188 189 : TU Calculation and Setpoint Verification for Pressurizer Levelfo Originator: B. Katebian, 2-19-93; IRE: J. Brannon, 2-28-93

I rev. 01
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ADD COMBUSTION ENGINEERING ZN'-INEERING LIMIT DOCUMEN COVER SHEET

Southern California Edison 
ISOPS II Support

DOCUMIENT Module 07

PARAMETER: 

PREPARED BY:

Group 09

C-2 JOB UMMBER: 2001216

Engineering Limit and Bases
PZR LEVEL

Paul B.Ka rcv 
Cognizant Engineer (Print Name) 

Cognizant Engineer ignatu)

The s ITICON STATUTS: COM i.ETE document Saety a des ign information contain.* i D cnesi n has been versified to be core iny teanso 
D n Review using h . correct b men o...  

171_ , .4 / / CY isI t? Of c -i---ll O

I 
Independent Reviewer.

Date

"APPROVED BY:

CLITENT 

PROJECT: ZL- AT = San Onofre 2&3

m

S. ... . • ... .- ::Date~ i
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 07 

Parameter:
Group: 09

•PZR LEVEL

Ste Value(8) Use(s): 
41% To verify that Pressurizer inventory is 46 %sufficient to compensate for RCP restart void 4collapse with voids indicated on the RVLMS.  
62 % 

74 * 

87 % 

Engineering Linit(s):

RVLMS 
INDICATED LEVEL 

RVLMS Head 100% 

RVLMS Head 48% 

RVLMS Head 20% 

RVLMS Head 0% 

RVLMS Plenum 82%

rev. 01
ENGINEERING LIMIT MINIMUM PZR LEVEL TO PREVENT HEATER UNCOVERY 

(indicated PZR level per reference 5) 

.. 21 % (assumes no void)* 
___ _ _ 41 % 

_ _ ____ 54 % 

.-- _..__68 % 

~81%

STEP 
VALUE 

41% 

46 % 

62 * 

74 * 

87 %
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Bases for Engineering Limit(s): 
rev. 01 The engineering limit for minimum PZR level is based on providing sufficient inventory to compensate for RCP restart void collapse with a known void in the reactor vessel, &=, keep the PZR heaters covered after the void collapse. 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 (HLTTC) and that the compensation volumes assume these intermediate levels and not 

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 given in reference 4. Then finding the corresponding PZR level in tables 8.21-2 and 8.21-4 in reference 5.  

The PZR level engineering limit must be compensated for fluid density and other configuration discrepancies not in accordance 
with references 4 and 5.  

Twenty-one percent PZR level is given as a minimum level, and assumes no void above sensor no. 1 (the highest level HJTC). A more conservative level should be calculated which assumes that sensor no. 1 is just covered (100% indicated), but the rest of the remaining vessel volume is voided.

Method and Data: I rev. 01

Uncovered Indicated Level. Vessel Void Vessel. Void Vol. Mf 3) PZR Indicated Level Sensor Vot. ft3 + ref. 5, tabLes: (assures higher PZR Heater Vot. (ft3) 8.21-2 Unit 2 CHJTC) numbered sensors (ref. 4) (ref. 5) 8.21-4 Unit 3 
are covered) 

Unit 2 Unit 3 Unit 2 Unit 3 (333.07 ft3) (338.35 ft3) 2LT-0110-1 3LT-0110-1 
1 48 1 276. 609. 614. 411 41% 
2 20 1 466. 799. 804. 54% 541 

0% head 3 ---------------- 677. 1010. 1015. 68% 68% 
100 % pl.enu I 

4 82 1 866. 1199. 1204. 81% 81% 
estizmated estimated
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Method 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 RVLMS 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 ft3 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 ft3 per % 866 ft3 /(14.40 ft3 per %) + 21% heater level = 81 % 

Assumptions: 

Irev. 01 
Engineering Limits are given as indicated level in accordance with the assumptions made in references 4 and 5.  

Irev. 01 Twenty-one percent PZR level engineering limit assumes no void above sensor no. 1 (the highest level HJTC).  

In accordance with NES&L Quality Procedure S023-XXIV-7-15, I rev. 01 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: 3, 4

I rev.-- 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, HZTTCS Reactor Vessel Level 
Constants For SONGS Unit 3 QSPDS, 11/21/83 

3) Letter Southern California Edison Units 2&3 - HJTC Sensor Locations , p. Hellandbrand to G. W. Starkweather, 4/5/82 
4) Letter, S-PSAE-84-012, SONGS 2&3 Void Volumes for RVLMS 

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, 4-14-93; IRE: J. Brannon, 4-14-93

Srev. 01
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C-uJ O BN WI !R: 2001216 
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CUMENT: Module 07

RUMETER: 

'PAR.ED BY:

Group 3.0

PZR LEVEL

Paul. B. Krammarch rk Co-gnzazn Engineer (Print Name) 

Cognizant Engineer (S gnature) Date:_______
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SONGS 2&3 INSTRUMENT sUITABILITy STUDy EMERGENCY OPER1ATING PROCEDURES 
ENGINEERING LIMIT BASES DOCUMENT 

Module: 07 
Group: 10 

Parameter: PZR LEVEL 

Step Value(s): 
Use(s): response While charging To determine if a void exists in the 

- Lowering or Rising reactor vessel by observing PZR level behavior while using aux spray or charging to the loop.  Engineering Limit(s): rev. 01 

e 

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 single 
parameter-is combined with specified operating limits on that 
parameter, the values given for the operating limits are evaluated for their engineering limits.  
kssumptions:

eferences:
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ABS COMBUSTION ENGINEERING ENGINEERING LIMIT DOCuMENT COVER BRENT

Southern California Edison 
ISOPS II Support

DOCUMENT: Module 07

PARAMETER: 

PREPARED BY:

Group 1i

SSan Onofre 2&3 

C-N JOB NUMBER: 2001216

Engineering Limit and Bases
PZR LEVEL

Date:

VERIFICATION STATUS: CO•pLE 
dohe Safety-Related des-ign information contaned in :this 
dOcument has been lerified to. be correct by means of Design Review using Checklists 

O of 

.lndepend -at Reviewer " .ate.

APPROVED BY:

PROJECT:

44;ZD;
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BONGS 2&3 INBTROjNT SUITAI- SD B"•RGENCYS nO PE'J;=A ...... PýR c-EI-XTXY asTUDy BRER~~~1 OPBzATIIG PROCEDURES 
BNGINEBERIG 

LIMIT BASLS DOCM•MT 
Module: 07 

Group: 13 
Parameter: 

PZR LEVEL 

Step Value(s): 
Use(s): response While To determine if a Void exists 
reactor 

vessel by observing 
PZR level 

Lowering or behavior while using aux s pray or 
Rising 

charging to the loop.  

Engineering Limit (s) 
rev. 01 

lases for Engineering Limit(s): 
here are no associated engineering limits for the trending of 

arameters. Since no value is specified in the trend no value 

ill be assigned to the ineering limit.orh Usul 
a 

?erator is instructed 
to trend ant indication 

isuaen an 

_e in conjunction wi• th] 
en indic• .Y hnatin 

;ndition of a...t W.tyun other parameters to coro e iborate t 
irform a of asafet y function. An operator isortroiboran 

rfm sfy related action on the t i roef sin te 

rameter by itself in te. . We the trend ing of a single 
•=m uer is -- -" "' •u s . Wher .. .. tre din Of a si ngle 

rameter is combined with specified operating limits On that 
rameter the values given for the operating lim are for their engineering limits. 9 lmits are 

umptions:

Mrenoes:
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ABB COMBUSTION ENGINEERING 
ENGINEERIG LIMIT DOCUMENT COVER SERET

CALET: 

PrOJCT:

Southern California Edison 

ISOPS II Support

DOCUMENT: Module 07 Group 12

& San Onofre 2&3 

C-3 JOB NUMn•BE.; 2001216

Engineering Limit and Bases
PZR LEVEL

PREPARED BY: PU111 B. Kramarchyk 
Cognizant Engineer (Print Name) 

o 6. -z urL 
Cbgnizant Engineer (signtue) Date: I I W151&.

. .............. .T ' U .... 
. .. .......... .. ... .  

Th e -ýSafýety-Rel-ated :-.des.ign information ntedi.hi document. has been ..:verife ob orc ymaso Design Revew using heckii.t....~ bfeM 11 .  :1) .. ... ..... :C rr c Names 
Date a s SIndpndRentb Re"wz '': n

APPROVED BY:

- - i 

Dfitid
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SONGS 2&3 INBTRUtCRUT BUXTABXIT STUDY MZ"RGZNCY OPBR&TING PROCRDU~tZ 
ZNGINEERING 

LInIaT BASES DOCUNq=I 
mOdule: 

07 

Parameter: PZR LEVEL 

Step Value(s): Use(s): 
S T A B L E T e i y t a 

To verify that this parameter is adjusted correctly to control Core Exit Saturation Margin.  
lngnheering Limit (s): None 

'Paretarers. 
associated engineering limits for the t 

Since no value is Specified in the trendng of 

will be assigned to the engineerinI 
t. tsull, n an 

operator is inst ted toend an indication, the indication is 

Undtdon of n u an•o•n Wih Other parameters to corroborate 
the 

pcran tero o say srelated action An Operator is not required to 
Paramete saty rela c t on the trending of 

pn tWhere 
the trending 

Of a single 

Parameter is combined with Specified ongli 
t on that 

, • , • v a l •• u o e r a t n l i m i t sn g l 

earameter, the values given for the operatingl 
its 

evaluated for their engineering lmitlmts are 

)sSUmptilons: 
None 

References: 
None
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ABS COMBUSTION ENGINEERING ENGINEERING LIMIT DOcU•NT COVER SHEET
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Engineering Limit and Bases
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-- , 1• Vl wusing Checklists • o r ctby Means , of 

Inde 
Sinatn evee 

Date.. -Z Indeend~ Revewer

tOVED BY:

San Onofre 2&3

W

!



Module: 07 

Parameter:

Step Value(s) 
> 30% 

30% 

30% 

> 30% and 
Stable or 
Rising 

> 30% and Not 
Lowering 

> 30% 

> 30% 

Engineering Limil

Pile No: 0 0 9-OPS92-051 
Revisonj: 01 
Page: 2 of 3 

SONGS 2&3 INSTRUXeNT SUITABILITY STUDY ?*C8GDIC OPERATING PROCEDURES 

ZNGIznEERPpNG LIMIT BASES DOCUENgT 

Group: 13 
PZR LEVEL

S.verify desired Pressurizer Level during the using of Core Exit Saturation Margin using -R heaters.

Tc 
rZ 
P2 

To 
ma 
(3

I rev.  verify that corrected PZR level is being intained above the low level heater cutoff 0% specified).

I e.01 Verify PZR level is above the heater low level Cutoff.  cut o f . I rev . 01 
To verify PZR level is above the heater low level cutoff (procedure specifd value 30%) and controlled.  

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

Srev. 
01 To verify that corrected PZR level is being maintained above the low level heater cutoff (30% specified).  

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

I:(a) :

Lower limit = 21%

01



File No: 009-0PS92-051 
Revision: 01 
Page: 3 of 3

Bases for Engineering Limit(s): 

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

Assumptions: 

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

I rev. 01

I rev. 01

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 
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

I rev. 01
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E ADD CONDUBTXON NGInMZRING nMGINpG LIMIT DoCuXRNT COVER MLPT? 
-LzýjNTS Southern California Edison 

San Onofre 2&3 
W KgC2TI ISOPS II Support San 0nJ r 2016 

CO-2 0O2 XMIDER• 2001216 

OCU3U:NT: Module 07 Group 14 Engineering Limit and Bases 
"&RAMETER: PZR LEVEL 

EPREJD DY: P•a- .B. ramarchyk 
Cýnizant Engineer (Print rame) 

V, 10__Cognizant Engier(cDa: 

V •E..I CeTT o N T A T.... ... , , "IC O.P , : ......... ................ ..-....Us n .h c l s . ......... : . . : e ns f ..  ..e S e rmyt on :. .....eig.n o t ied : in thi docue nt h- .been V er if ed -to -be -b mean s f 
Desi n Re iewusing- C.hecj~aist 5  of Q M3 

.............. 
.  

S............ 

e)..  

.................. 
..........  

WVED BY: ___,Ze 
Co;gn ant Engineer ng Manage (Print Name) 

CogniZ nt gineering Manager Sigat .)
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SONGS 2&£3 INSTRMMNT SUITABILIT STUDy EMERGERCY OP1EATING PROCEDMMUS
8 

ENGINERING L.MT BEABES DOCwc 
Module: 07 Group: 14 
Parameter: PZR LEVEL 

Step Value(s): Use(s): 
STABLE OR RISING To confirm LOFW diagnosis.  

Engineering Limit (s): 

None 

".--here 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 cOnJuncti~ 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 single 
parameter is combined with specified operating limits on that 
paramueter the Values given for the Operating limits are 
evaluated for ther engineering limits.  

Assumptions: 

None 

References:

None



File No: 0 0 9 -OPS92-05
3 Revision: 01 

Page: 1 of 4 

ABB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMEN COVER SHEET

PROJ-ECT:.

Southern California Edison 
ISOPS II Support

C-! JOB NUNDt:MI 2001216

DOCUMENT: Module 07 Group 15
PPARACETDR: 

PREPARED BY:

Engineering Limit and Bases
PZR LEVEL

Paul B. * mnarchk Cognizant Enginee fp•-. ..

Cognizant Engineer 
Date: 

Signature

~~ER IF TON STATTJS: Copx~p The Safety-Related design information contain-e doc.umet has been verified to be -or ae • in m this Design.Review using Checlistso corfect .by me 

•Name " S gnatu e Date Indepenient Reviewer S t e-

APPROVED BY:

otýe

PL-AN-- San Onofre 2&3

ll
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SONGS 2&3 INiSTRUMENTj SUITABILITY STUDY 
ERGECY OPERATING PROCEDURES 

NGIXEERING LIMIT BASES DOCUMET

0odU11.: 07 

Parameter: Group: 15
PZR LEVEL

Step Value(s): Use(s): 65% TO 70% To maintain corrected PZR level within the appropriate range (65% 70%) during PZR cooldown using the fill and drain method.  
Engineering Limit(s): 

Upper limit - 78% 

Bases for Engineering Limit(s): 78% is based on engineering judgement References 1, and 2 

luppit that will:.•- 
in ugeet 

Rf 
Support the following rational: 78% is based on establishing a avoid solid water operations provide sufficient steam space to assure normal Pressure 

controls 
ac to a ur -boun 

the highest 
PR1v' 

bnadysis tPZ 
levels observed in best estimate account for spray response and other uncertainties 

In some n •-

I rev. 01

-- It may be necessary to fill the pressuizer solid in order to achieve adequate sth 
e 

limt -n Pesurzer I ..... o .... I. n this cae th Upe 

l te evel may be exceeded i pe se tro is 
accomplished by means other than spray. Prssure control is

NOTE: Per sCE Technical S c c i ,0. f (approx. T9 echia S, • cificat*on (a pr x. 59 % ref. 5) is th e up e I mioornse el i 

MODE I - -_ t " =2 s t e Upper li mit 900 cub ic feet MODE 1, 2, and 3. The ACTION sttmn or pZr 6 hov st 
corc th poblem, essetement provides 6hui 
hourrstt , felse 

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

I rev. 01
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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.  
In accordance with NES&L Quality Procedure S.23-XXV..7..... 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 

In accordance with NES&L Quality Procede S23-XXIV7.
5  rev. 01 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, e ) 
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

I rev. 01
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"f• rences 

SONGS Units 2&3, Bases And Deviation Documentation 
C-E Letter S-CE-866• l Transmittal Of Documentation To 
Support SONGS 2&3 Plant Specific Guidelines, D. E. Nufnn to SCE, July 22, 1983 
San Onofre Unit 2 Technical Specifications, Amendment 94 
San Onofre Unit 3 Technical Specifications, Amendment 84 
NES&L Calculation Sheet Calc No. J-BBB-021 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

I rev. 01 

rev. 01 

I rev. 01
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ABE COMBUSTION ENGINEEING "ZIIG"NMEV=~G Lfl(Z2 DocmX,, COVEz' SNEET

Southern aalifOrnia Edison 
ISOPS 11 S upport

C- 3 3 U3 3ý 2001216

DOCUMENT: Module 07

PARAMETzR: 

PREPARD BY:

Group 1.6
Engineering Limnit and BasesPZR LEVEL

PaulI B. Krama rck 
P . nia~ Bniner (Print Name) 

Cognizant Engineer ( ignature) 
Dae, 6

VEITcATEEON -STATUSi COq~ docuent S ~afty elen esg inform~ation contained in this 
D o uest ha e n Verified to be C r ec b y m a s f 

esgn RevIew uasing Chec ists c orrctb QAm-an o 
Name 

Sga~Dt ndependent Reviewer VJntu 523

'PROVED BY:

t

PR0i7z'C2.: RL-AM-.-
San OnOfre 2&3
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SONGS 2&3 INSTRGMET BUITAB.TY STUDy EMERGENCY OPERATINGQ PROCEDURES 
ENGINEERING LflaT BASES DOCUMUT~

Module: 07 

Parameter:

Step VaLue (s): 

< 70%

Group: 16
IPZR LEVEL

Use(s): 

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

Engineering Limit(s): 
Upper limit 78%

Bases for Engineerin- .i.ts.  78% is based on engineering judgement. 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 account for spray response and other uncertainties

- cases it may be necessary to fill the pressurizer solid 
in order to achieve adequate subcooling. In this case, the upper 
limit on pressurizer level may be exceeded If pes c nroli accomplished by means other than spray. f Pressure control is

I rev. 01

NOTE: Per SCE Technical Specifications, (approx. 59% ref. 5) is the upper limit for PZR level in coDret th 2 r, a e- 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)

I rev. 0 1
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218sunptions: 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.  

In accordance with NES&L Quality Procedure S023-XXIV.q.
1 5 , the rev. 01 

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 
In accordance with NES&L Quality Procedure S023-XXIV--_.5, rev. 01 documents that are not Primary or Secondary Design documents may 
be used as reference documents if justification is provided. The 

Sreferences 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"f or 
"engineering judgementse, and no Primary or Secondary Design Document exists.

Ref:l, 2 

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 Calc No. J-BBB-021 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

Srev. 01 

I rev. 01 

rev. 01

I rev. 01
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"ABB CO1MDSUT ON ENGINOERI G ENGIEPNQ LIMXT DOCU11=T COVER SHEET

Southern California Edison
ROJECT:a" ISOPS II Support San Onofre 2&3 

2-Z JOB Nw-UML_=: 2001216

DOCUMENT: Module 07

PARAMETER.

PREPARED 13y:

Group 17 Engineering Limit and BasesPZR LEVEL

Paul B.* Kr larchv 
Cognizant Engineer (Print Name) 

Cognizant Engineer (S

The Safet .elatea' design foao oniz inti 
document has been e infied t ion be COr by easo Design Review using v eri 5ffedn a M-aol.  

Name 
SR atu e-..te 

Independent Reviewer 1a eDt

APPROVED BY:

ZCognýIzant Engineeri 9 Manager (rn ae 

Cog , ant ngi ering Manager (Si nature)

CLIEN7T.-

Date: -AL3

A 4-3
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SONGS 2 £3 ZNTtIry~SIT 
P I STUDY r-,aGLECY OPLPRATING pR--DIJIS 

NGZNTNRZRNG La.MZT SASE; DOCU[X]

Group: 17
PZR LEVEL

Step Value(s): 
30% 

EZgineering 
Limit (a)

Lower limit

Use(s): 

To allow PZR level to lower to assist in PZR pressure reduction during 
CO~~ldo-n wihoturing 

cooldosu without further compromising pressure control capability.

"--2ase8 for ngineering Limit (s): 21% (ref 1) is based on keeping the pressurizer heaters covered 
to preserve normal means of RCS Pressure control Assumptions: 
Engineering 

Limit(s) with the assuD-- are given as indiae level in acodac wTh- the assrption 
made in reference 1.  

TMe engineering 
bases assumes the Plant is in 

4, or 5 as defined in the Tecncal Specifications 
The engineein1 OMT1NAMDE3

I rev. 01 

Srev. 01

I rev. oi

the Option for no ( assume that it is di lt mn n to protect the PzR e res ssrable to ma"t • pressture Control and therefore attempts 
References:

1) NES&L Calculation Sheet Calc no 
Sheets: 184, 1851 -- Cac N. j 021^ Subject: 184, Tl8 186, 287, 188, 189 S u b j c t : T L U C a l c u l a i o a n d S e tp o in t V r f c t o o 

Pressurizer 

Level 
Originator: B. --teian 2 eiiation for 
.... ina.Kateban, 

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

Nodule: 07 

Parameter:

21%

I rev. 01
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ABB c0iIBU8TIOU BWGzNERINrG BNGInMEEPNG LrXXXTDOCU)MJT COVLP BSNzT

Southern California Edison
Kzsb&VýCT:q ISOPS, 1 Support 

DocuMZN3T: Module 07 G~roup 1.8 
PARANzTER: 

PZR MLEL

PREPAUD BY:

C-N~~~~ .0 N U B R 2001216 

Engineering Limit and Bases

'Paul B. Xrarhv 

Cogniza ~ Entier ( rit N~e 
Cognzlt Eng~ineer (Si~aue Date: l

ZRIF,ýLATCON SZA~TjS:- CoiqP doe S f y.. e a d esign infornaat.io o t j ~ jl t i 
dOcn~ent has been Verified to be correct'.. by, means. of 

Design Review Using ChecklisotsM-oa 

Independent Reviewer

&PPflOVLPD BY:

RL-A"-.-
San OnOfre 2&3
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SONGS 2&3 INsTRUMM SUITABILITDY STUDY EMERGENCy OPERATING PROCEDURES 

28GINEEXRING LIMIT BASgS DOCU~IMT.

£OdUle: 07 

Parameter: Group: 18

PZR LEVEL

Step Value(s): Use(s): 
loot 1To determine if the plant should be in "Solid" pressure control operations, or whether the present success path can be utilized.  

'gineering Limit (s): 
1p' limit = 100% I-,

ses for Enigineering Limit(s):

D% is based on engineering judgement The engineering rgement rational is as follows: 100% indicated level is the 
cimum level that can be used to determine if solid plant ?rations should be used for pesecnrl 

nacrac 
:h_ th us satement, Pre% ssurde control. In accordance 
• tsuruzer level se <100% is a decision Point. If 

riton level IS <100. , then means other than solid plant rations may be used for Plant pressurecotl.Ithlel Ž100%, then solid Plant Pressure controlconrol. If the to 
tore core exit saturation margin to Z:20I ashould be used to S.... •,* as Per reference 1.  NOTE: At 100% indicated level there may still be some steam space volume remaining above the high level tap. Therefore, 

solid water Pressure response wil not occur until this additional free volume is full.

I rev. 01
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Assumptions: 

rev. 01 Egineering Limit(s) are given as indicated level in accordance with the assumptions made in reference 3.  
The engineering bases assumes the plant is in OPERATIONA MODE 3, 4, or 5 as defined in the Technical Specifications, and RCS pressure control can not be established through normal pressure control methods.  

Irev. 01 
In accordance with NES&L Quality Procedure SO23-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 Emergency Procedure Technical Guidelines, rev. 01 Safety Function: RCS Pressure Control Success Path: RCS pressure control using charging system, PC-2 
2) SONGS Functional Recovery Emergency Operating Instruction, rev. 5, Attachment 23, Post Accident P/T Limits
3) NES&L Calculation Sheet Calc No. J-BBB-021 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

I rev. 01
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ABB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMENT COVER SNEET

Southern California Edison 
ISOPS I1 Support

DOCUMENT: Module 07

PARAMETER: 

PREPARED BY:

Group 19

C-A 2O0 NUMNER: 2001216

Engineering Limit and Bases
PZR LEVEL

Paul B. Kramarchvk 
Cognizant Engineer (Print Name) 

"". 
Date: 

Cognizant Engineer (fSi"nature)

VE 1rFC" ON ST-ATUS: C0Mp1 doeumet 
design information document has been 

containedin this DesignReview verifiedto be corlsrrect by mes 
URe iewung -C-clseasof 

Of QAK - 0 .  
Name 

J- 

Date 
Independent Reviewer

APPROVED BY:

CLIENT.  

PROIECT: San Onofre 2&3kP-A"T.



Kodule: 07 

Parameter: 

Step Value(, 

< 70%

File No: 0 0 9 -OPS92-0 3 3 SRevision: 01 
Page: 2 of 3 

SONGS 2&3 INSTRUIMNT SUITABILITY STUDY MEERGENCY OPERATING PROCEDURES 
ENGINEERING LIMIT BASES DOCMM 

Group: 19 

PZR LEVEL 

I) : Use(s): 

To determine if sprays can be used to control PZR pressure.

Engineering Limit (s): 
Upper limit = 78%

8ses for Engineering Limit(s): 78% is based on engineering judgement References 1, and 2 

luppot that Will:rn 
jd m 

suppot the following rational: 78% is based on establishing 
a 

avoid solid Water operations 
provide sufficient steam space to assure normal Pressure 
control 

rs bound the highest PZR levels observed in best esti"te account for spray response and other uncertainties

In -- -- It may be necessar to fillt in order to achieve adequate si I the re ,s the upper 

lii onprsurizer 1ee ub. =_ ing. In this case, =_-

limitconmplishe b leasevel may be exceeded if .... control U e 
accomplished by means Other than spray. f sure control is

NOTE: Per SCE Technical Specifications (approx. 59% ref. 5) is the Upper limit f9r cublc feet 
MODE1rec 2• s...... The ACTION st t for. ZR level in 
coDe 1, h 2, problem ACTIN statement provides 6 hours to 

c6 e -te pr , else enter MODE 4 withn the followingu 
S(ref. 3 & 4, LCO 3.4.3)

I rev. 01

I rev. 01

-w
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Assumptions: Engineering Limit(s) are given as indicated level in accordance 
With the assumptions made in reference 5.

I rev. 01

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

In accordance with NES&L Quality Procedure SO23-IV•.....
1 5  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 theI 
engineering limit is consistent w the n esin b s Operating license. n esgn basis and
Ref: 3, 4

In accordance with NES&L Quality Procedure S 0 23 XXIV-7-15, I 
documents that are not Primary or Secondary Design documents may 

be used as reference documents if Justificati-n 
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 experiencen or 

"engineering Judgemen and no Primary or Secondary Design Document exists.  

Ref: 1, 2

References: 
1) SONGS Units 2&3, Bases And Deviation Documentation 
2) C-E TrZ ..4- .

rev. 01 

rev. 01

- . . • -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 Caic No. J-BBB-02
1 

Sheets: 184, 185, 186, 187, 188, 189 
Subject: TU Calculation and Setpoint Verification 

for 
Pressurizer 

Level Originator: B. Katebian, 2-19-93; IRE: j. Brannon, 2-28-93

rev. oi 

I rev. 01 

Srev. 01
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ABD COMBUSTION ENGINB'EZRNG 
ENGINEERING LIMIT DO•CUME COVER SD3MT

Southern California Edison 
,SOPS 11s.
ISOPS II �fl1w�p�.4-

DOCUMENT: Module 07

PARAMETER: 

PREPARED BY:

Group 20

C-B JOB NUMBER: 2001216 

Engineering Limit and Bases
PZR LEVEL

Cognizant Engineer (Print Name) 

C o g i z a E g i n e (s i n a u e Date: /2cq

VERIFICak,7N SAESc-MLq tRe desgn ..i....  
The afet~ Rel t~ d sign inf rzat ion con i-ned .1 t. i docwaent has been Veri-fied.: -to -be correct-. by" aso "esIgn. Review u aCh 1i.. o_ ..... 1 

Independt Revi•ewer at

"APPROVED BY:

PROJECT:
PLANT:= San Onofre 2&3
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 07 Group: 20 
Parameter: PZR LEVEL 

Step 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 head 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 accordance with ref. 1.
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Revision: 01 
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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 engineering 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 ENGINEEp.ING INSTRUMENT USE AND BASES TABLE COVER SHEET

PROJECT:

Southern California Edison 

ISOPS II Support
,PLANT: San Onofre 2&3 
C-3 JOB N-_BRp: 2001216

MODULE: 08 Pressurizer Pressure 

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

ConDate:___ 
Cogn~i-zant Engineer (SignRature)

[VERFICATON STATUS: COMP...  The Safety-Related 
design document has been verif.ied to bencorrect b-yean: s of Design Review using Checklists ' of'Q* 0. 

Name- Signa•e. - .. ...  Independent Reviewer -e

APPROVED BY:

m

......m
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RECORD OF REVISIONS

Rev Date Panes Prepared by
Reviv~d hi~- --!d -V% hLJ

00 01/12/92 
01 04/29/9.3

ALL L. Wild 
5,13 L. Wild

J. Flaherty 
M. Greer

J.R.Congdon 
J.R.Congdon

Revie~wed hir
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DOCUMENT NO : OOY -ops92 9 SONGS 2/3 ISOP 11 PHASE DATE: 0 
PAGE NO: 3 OF 13 INSTRONMENT USE AND BASES TABLE DATE: 04/30/93 PAGE NO: 3 OF 13 NSTUMEN US AN BASS TBLEREVISION: 01 
Q.A. APPROVED TABLE 

Nodule #: 08 
O.A. APPROVED TABLE 

STEP VALUE/ ' 
GRP PARAMETER ENG. LIMIT BASES USE I I I I 
01 PZR PRESSURE 450 PSID RUPT S/G The eng limit is based on the maintaining the RCS To verify PZR pressure Is reduced to within 50 psi of I/- 50 PSI of S/G j pressure approx equal (+/-50 psi) to the Isolated S/S I the Isolated (ruptured) S/C pressure.  

pressure. This will minimize primary to secondary Ileakage and possible S/0 overfill, as well as minimize 
RCS boron dilution by the secondary fluid.  III I III 

I 
01 PZR PRESSURE ' S/0 PRESSURE The eng limit Is based on the maintaining the ACS J To ensure RCS pressure remains higher then ruptured S/G I/- 50 PSI of S/S pressure approx equal (+/-50 psi) to the isolated S/G pressure In order to minimize RCS dilution due to I pressure. This will minimize primary to secondary beckflow.  

I leakage and possible S/G overfill, as well as minimize R RCS boron dilution by the secondary fluid. I III I III 
I 01 PZR PRESSURE PZR P 4 S/0 P The eng limit is based on the maintaining the RCS To monitor lowering RCS Pressure to 4 S/C Pressure to I/- 50 PSI of S/0 pressure approx equal (t/-50 psi) to the Isolated S/G I restore the isolated S/0 level to less then 802 NR.  JIpressure. This will minimize primary to secondary J leakage and possible S/C overfill, as well as minimize R RCS boron dilution by the secondary fluid. I III 
I 

01 PZR PRESSURE +/- 50 PSI ISO SG The eng limit Is based on the maintaining the RCS To verify PZR pressure is reduced to within 50 psi of I/- 50 PSI of S/G j pressure approx equal (W/-50 psi) to the isolated S/G J the isolated (ruptured) S/I pressure.  
pressure. This will minimize primary to secondary J leakage and possible S/S overfill, as well as minimize R RCS boron dilution by the secondary fluid.  III I III I

,
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INSTRUMENT USE AND BASES TABLE
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REVISION: 01

QA. APPROVED TABLE
Module#: 08 Q.A. APPROVED TABLE

GRP PARA 

-I 

02 PZR PRESSURE 

03 PZR PRESSURE 

03 J PZR PRESSURE 

04 IPZR PRESSURE 

05 IPZR PRESSURE 

05 PZR PRESSURE

METER
PE/
,T

I STEP VAL 
I ENO. LINI 

-I 

I 100 PSIA 

LL 165 PSIA 

> 200 PSIA 
UL 200 PSIA 

I 200 PSIA 

UL 200 PSIA 

'250 PSIA 
UL 270 PSIA 

< 340 PSIA 
UL 376 PSIA 

I 4 340 PSIA 

jUL 376 PSIA

BASES

CONT

USE

To verify PZR pressure Is high enough () 100 pole) to force RCS fluid through the seals prior to opening the 
RCP seal bleedoff path.  

To verify PZR pressure , the shutoff head of the LPSI 
pum~e (200 pSls stated) and controlled.  

To verify Pzr Pressure is less than the shutoff head of 
LPSI pumps to establish LPSI flow into RCS.

The eng limit is based on seal 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 LPSI 
pumps (200 PSIA). Operation 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 LPSI 
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 pales nominal).  

The eng limit Is based on a permissive signel which 
prevents opening SOC suction tine Isolation valves 
until PZR pressure is 4376 PSIA. This action Is 
intended to prevent exceeding the design pressure of 
the SOC system.  

The eng limit Is based on a permissive signal which 
prevents opening SOC suction line Isolation valves 
until PZR pressure is 4376 PSIA. This action Is 
intended to prevent exceeding the design pressure of 
the SOC system.

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

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

To verify shutdown coot an entry conditions are mt 

(T-hot 4385 dog F, PZR pressure 0340 pais).

(

I
USE

I



(DOCUMENT NO: 009-,w$-92-179 
PAGE NO: 5 OF 13

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

(
DATE: 04/30/93 
REVISION: 01
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Q.A. APPROVED TABLE
Module 0: 08

GRP
UE, 

IT

3-300

BASES

To prevent an unwanted SIAS during forced cooldown.  
Tech. Specs. and FSAR state that the Iow pressure trip 
signal can not be bypassed until PZR Pressure 4400 
PSIA. Tech. Specs. also state that the lowest allowed 
trip setpofnt Is 300 PSIA.

PARAMETER

06
To verify criteria for bypassing SIAS (395 pale).

STEP VAL 

ENG. LIN 

I 395 PSIA 

UL (400 LL 

< 395 PSIA 

LL 370 PSIA 

4 395 PSIA 

LL 370 PSIA 

4 395 PSIA 

UL 420.7 PSIA

To prevent Inadvertent discharge of the SIT water 
volume to the RCS followed by SIT Nitrogen cover gas 
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.  

To prevent Inadvertent discharge of the SIT water 
volume to the RCS followed by SIT Nitrogen cover gas 
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.

The eng limit Is based on the S.P. of the LTOP relief 
(406 +/- 10 Palg). It is only applicable when LTOP is 
in service. The number of available HPSI pumps Is 
reduced to one in order to ensure that the design 
capacity of the LTOP relief is not exceeded.

To verify that PZR pressure is < 395 to allow isolation 
of the SITs.

PZR PRESSURE

PZR PRESSURE 

PZR PRESSURE 

PZR PRESSURE

To Initiate action to isolate SITs to prevent 
inadvertent discharge.  

To Initiate reducing the number of available NPSI puxps 
to within the design capacity of the LTOP relief valve.

USE



(
DOCUMENT NO: 009-OPS92-179 
PAGE NO: 6 OF 13

SONGS 2/3 ISOP II PHASE II 
INSTRUMENT USE AND OASES TABLE

DATE: 04/30/93 
REVISION: 01

2,A, APPROVED TABLE Module 0: 08 C.A. APPROVED TAKLE

GRP PARA 

09 PZR PRESSURE 

10 PZR PRESSURE 

10 PZR PRESSURE 

11 PZR PRESSURE

HETER
UE/ 
IT

IT IA E
-I

STEP VALI 

ENG. LIN 

I 395 PSIA 

UL 400 PSIA 

<0 500 PSIA 

500 PSIA 

I 500 PSIA 

500 PSIA 

< 615 PSIA 

UL 615 PSIA

The eng limit is based on operational requirements 
contained in the "CVCS Charging and Letdown" operating 
instruction. No primary references to support a 
technical bases for the procedural requirements could 
be located.  

The eng limit was selected because at RCS pressures 
>500 PSIA, indicated HPSI flow is expected to be very 
low and therefore inaccurate. 500 PSIA Hot and Cold 
Leg HPSI flows can not be accuratly adjusted and are 
not throttled. (500 PSIA they can be.  

The eng limit was selected becouse at RCS pressures 
I 500 PSIA, indicated UPSI flow Is expected to be very 
low and therefore inaccurate. 3100 PSIA Hot and Cold 
Leg HPSI flows can not be accuratly 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 will result in 
flow to the RCS is dependent on the actual pressure in 
that tank.

To check PZR Pressure 4 615 PSIA to ensure flow from 
SITs to RCS.

To specify the setpoint to allow lowering the charging 
puIp discharge dampener pressure to 200 polg.  

To verify adequate HPSI flow during hot and cold leog 
injection.  

To aid in the selection of the appropriate lineup when 
initiating hot and cold leg injection.

,

BASES W•
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PARAMETERI-GRP 

12 I 

12 
I 

12 I 

I 

I 
13I

PZR PRESSURE

PZR PRESSURE 

PZR PRESSURE 

PZR PRESSURE 

PZR PRESSURE

LE/

IT BASES USE 
I _________________

-I.

STEP VAL 

ENG. LIN 

I 715 PSIA 

LL 655 PSIA 

I 715 PSIA 

LL 655 PSIA 

4 650 PSIA 

LL 655 PSIA 

< 1000 PSIA 

UL 108 PSIA 

< 1000 PSIA 

UL 1088 PSIA

I

To avoid 
pSl1).

inadvertent discharge of the SITs (below 650
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 SOC 
system during RCS copldown/depressurization, RCS 
pressure sould be maintained ) SIT pressure.  

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 SOC 
system during RCS cootdownldepressurization, RCS 
pressure sould be maintained ) SIT pressure.  

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 SOC 
system during RCS cooldown/depressurfzation, RCS 
pressure sould be maintained > SIT pressure.

The purpose of the engineering limit is to reduce the 
probability of a ruptured end isolated S/Gs mSSV(s) 
opening. It is based on the nominal setpoint for the 
lowest set MSSV (1100 psla +/-1X).

The purpose of the engineering limit is to reduce the 
probability of a ruptured and isolated SGas MSSV(s) 
opening. It is based on the nominal setpoint for the 
lowest set MSSV (1100lpsia */-PX).

!i

BASES USE

I

To determine when to depressurize the SITs.  

To initiate action to lower SIT pressure to avoid 
inadvertent discharge to the RCS.  

To determine during an SGTR if PZR pressure requires 
shifting from maintaining +/-50 poid (primary to 
secondary), to maintaining RCP NPSH and CET SAT Margin 
%20 F.  

To verify PZR pressure Is < 1000 pals to minimize the 
possiblity of lifting the Main Steam Safety Valves 
(MSSVs) on the isolated S/G.
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M Module #: 08

STEP VALUE/ I GRP PARAMETER ENG. LIMIT BASES I USE 

13 PZR PRESSURE 1000 PSIA The purpose of the engineering limit is to reduce the To determine during an SGTR (w/ T-hot <530 F and S/G UL 1088 PSIA probability of a ruptured and isolated S/Gs MSSV(s) Level rapidly trending )90X ) if PZR press requires opening. it is based on the nominal setpoint for the shifting from maintaining RCP NPSH & CET SAT Margin o20 lowest set MSSV (1100 pale */-I%). F to maintaining S/G dip +/-50 psid.  

14 PZR PRESSURE g 1400 PSIA The eng limit Is based on the capacity of the . To'verify Pressurizer Pressure is 1 1400 PSIA, which is UL 1514.7 PSIA intermediate pressure letdown relief valve which is a prerequisite for aligning both letdown flow control equal to the capacity of one letdown control valve in valves during a Cooldown/Depressurization.  the wide open position during normal operation.  

14 PZR PRESSURE 1400 PSIA The eng limit is based on the capacity of the To confirm that only one letdown flow control valve is UL 1514.7 PSIA intermediate pressure letdown relief valve which is unlsolated (> 1400 pals).  equal to the capacity of one letdown control valve in the wide open position during normal operation.  

15 PZR PRESSURE I 1430 PSIA The eng limit is derived from CEN-268 which describes Used in the determination to trip all RCPs In the event LL 1361 PSIA the strategy for tripping all four RCPs following a of a LOCA.  smelt break LOCA to avoid a degradation in core cooling. 1361 PSIA is based on results of a 3410 MNt plant best estimate analysis.  

15 PZR PRESSURE • 1430 PSIA The eng limit is derived from CEN-268 which describes To determine if two RCPs must be stopped.  
LL 1361 PSIA the strategy for tripping all four RCPs following a small break LOCA to avoid a degradation in core cooling. 1361 PSIA is based on results of a 3410 M~t plant best estimate analysis.
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G.A. APPROVED TABLE

GRP PARA1 

15 PZR PRESSURE 

15 PZR PRESSURE 

16 PZR PRESSURE 

1I PZR PRESSURE 

17 PZRt PRESSURE

METER
IE/ 

IT

STEP VAL( 

ENG. LIMI 

1* 1430 PSIA 

LL 1361 PSIA 

I 1430 PSIA 

LL 1361 PSIA 

< 1500 PSIA 

UL 1493 PSIA 

CNTLD 1740 

UL 2375, LL 1I 

CNTRLD 42380 1 

UL 2375, LL I

'SIA 
P40

BASES USE

The eng limit is derived from CEN-268 which describes 
the strategy for tripping all four RCPs following a 
small break LOCA to avoid a degradation in core 
cooling. 1361 PSIA 1s based on results of a 3410 MWt 
plant best estimate analysis.  

The eng limit is derived from CEN-268 which describes 
the strategy for tripping all four RCPs following a 
small break LOCA to avoid a degradation in core 
cooling. 1361 PSIA is based on results of a 3410 HWt 
plant best estimate analysis.  

The engineering limit is based on the maximum HPSI pump 
shutoff head per pump specifications and does not 
account for any uncertainties.  

The upper limit is based on the High Pressurizer 
Pressure Reactor Trip setpolnt. The lower limit Is 
based on the Low Pressurizer Reactor Trip setpoint and 
the Safety Injection Actuation Signal (SIAS).

8�.  

I.

To determine if at least one RCP in each loop must be

2380 
740

I I
BASES USE

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 specifled number is 1500 
pale).  

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

To verify that PZR pressure Is controlled.
The upper limit is based on the High Pressurizer 
Pressure Reactor Trip setpoint. The lower limit is 
based on the LOW Pressurizer Reactor Trip setpoInt and 
the Safety Injection Actuation Signal (SIAS).

I
I I
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PARAMETER

I 
18 PZR PRESSURE 

18 PZR PRESSURE 

19 PZR PRESSURE 

20 PZR PRESSURE 

20 PZR PRESSURE

IBASES

The eng limit is based on the Safety Injection 
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.

STEP VALUE/ 
ENG. LIMIT 

< 1740 PSIA 
LL 1740 PSIA 

* 1740 PSIA 
LL 1740 PSIA 

TREND:2000-2275 
UL 2300, LL 2200 

)204200 SN CURVES 
NOT APPLICABLE 

-RCP NPSH CURVES 
NOT APPLICABLE

The eng limits are based on the normal PZR pr 
control band using sprays and heaters, inctud 
backup heaters. If RCS pressure is being conti 
the PZR Pressure Control System, then pressuri 
be in or trending to the specified band.  

ABB-CE has been directed by SCE not to supply 
engineering limits for this curve or table.  

ABB-CE has been directed by SCE not to supply 
engineering limits for this curve or table.

-I.

- Low 

not.

essure 
Ing the 
rotted by 
• should

To ensure SIAS is actuated if PZR Pressure c 1740 PSIA.

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

To verify expected post-trip RCS pressure response (PZR 
pressure trending to between 2000 pola and 2275 psla).  

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

to confirm available NPSH for operating the RCP(s).

-- I I

I 
I

The eng limit is based on the Safety Injection 
Actuation Signal (SIAS) and Pressurizer Pressure 
trip setpoint. Uncertainties associated with the 
actuation function of the pressure channel are 
Included, those associated with the indicator are

USE
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I STEP VALUE/GRP PARAMETER ENG. LIMIT BASES USE 

20 PZR PRESSURE 3-20<200 SM CURVES ABB-CE has been directed by SCE not to supply To maintain saturation margin while performing NOT APPLICABLE engineering limits for this curve or table. controlled primary plant depressurization and cooldown.  

20 PZR PRESSURE >20<200 SM CURVES ABB-CE has been directed by SCE not to supply To assist in PZR pressure reduction during cooldown.  NOT APPLICABLE engineering limits for this curve or table.

20 PZR PRESSUR 

21 PZR PRESSURI 

21 PZR PRESSURE 

21 PZR PRESSURE 

21 PZR PRESSURE

>20<200 SM CURVES 
NOT APPLICABLE 

STOP LOWERING 

NONE 

LOIWERING 

NONE 

ACCEP RATE OF CHG 

NONE 

STABLE OR RISING 

NONE n 
I Ii

ABB-CE has been directed by SCE not to supply 
engineering limits for this curve or table.  

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

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

value is specified 
apply.

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

rhere are no engineering limits for the trending or 
ionitoring of parameters. Since no value is specified 
n the trend, no engineering limits apply.

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

To prevent void formation.  

To verify PZR pressure is reduced to within 50 psi of 
the isolated (ruptured) S/O pressure.  

To determine If the rate of PZR pressure change is 
acceptable during PZR spray or heater operation.  

To confirm LON diagnosis in conjunction with EFAS 
actuation and feedwater less then the minimum required 
flow.

nt
E

E

E
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Q.A, APPROVED TABLE

PARAMETER

21 

21 

21 

21 

21 

22

PZR PRESSURE 

PZR PRESSURE 

PZR PRESSURE 

PZR PRESSURE 

PZR PRESSURE 

PZR PRESSURE

I

jN

ABB-CE has been directed by SCE not to supply 
engineering limits for this curve or table.

USE

STEP VALUE/ 

ENG. LIMIT BASES 

STSL/RSNG A CNTRL There are no engineering limits for the trending or 
NONE monitoring of parameters. Since no value is specif 

in the trend, no engineering limits apply.  

RAPIDLY LOWERING There are no engineering limits for the trending or 
NONE monitoring of parameters. Since no value is specif 

in the trend, no engineering limits apply.  

STABLE There are no engineering limits for the trending or 
NONE monitoring of parameters. Since no value is specift 

in the trend, no engineering limits apply.  

LOWERING There are no engineering limits for the trending or 
NONE monitoring of parameters. Since no value is specifi 

In the trend, no engineering limits apply.  

[AINTAINED There are no engineering limits for the trending or 
ONE monitoring of parameters. Since no value is specifi 

in the trend, no engineering limits apply.

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 achieve control of CET Set Margin by stabilizing 
pressurizer pressure and level.

Ifed 

ied 

led 

ed

ed

To verify adequate HPSl flow during hot and cold leg 
Injection.

ER TABLE 
OT APPLICA

To verify expected RCS depressurization as S/0 steaming 
and feeding continue.  

To verify that RCS pressure Is controlled.

BLE
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ENG. LIT 
BASESII .IgA e _ _____ 

__ ___ ____ 

1I-7-- 
USE 

23 PZR PRESSURE 
4 2275 PSIA & E he engineering limit s b s d o t e Pr s u i r o e u e n r al nd u i i ry s r y a v s e e c o e .  

I 
I U.L 2275 PSIA I Pressure Control System (PPCS) Signal for operation of 

Iit based On the Pressurizer 
TO ensure normal and auxiiary spray valves are closed.  

the Pressurizer Sprays. Spray valves receive a signal I.  

to close when PZR Pressure decreases below 2275 psia.  

I I I 
!

DATE: 04/30/93 
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ENGINEERING LIMIT BASES DOCUMENT 

Module: 0S Group: 01 
Parameter: 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/G pressure.  
± 50 psi iso S/G To verify PZR pressure is reduced to within 50 psi of the isolated (ruptured) S/G pressure.  
> S/G Pressure To ensure RCS pressure remains higher than ruptured S/G pressure in order to minimize RCS dilution due to backflow.  < S/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 50 psi greater than S/G Pressure 
Lower Limit 50 psi less than S/G Pressure 

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 
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.  
Reference 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.
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e based On analyses 
descri.,e 

in Reference 
2, a 

tolerance On the differential 
pressure of + 0piws pcfe 

in Aeference I (which has received iiterim 5approv Wal by te N C) 

. . . . _ I v e I n e r i m a pp r o al S c i f i e d 
The upper limit allows toa 

the pressr 
Pressure greater than s the. Operat-- Pr t pri flowof 
RCS fluid steam gene t0  maintain the pres su- e 
apProximat ei-t h • i olatene r-rer to. zer 

• • • = y e--- •. • . Perm it flow o 
ee equal to the isd G Pressure t5 ) miiiethe Ios r olated SI grs s (he RSo s)wl 

1 ) .- A ltern ate o-.s Of P rimary flu i-d to u P e su e r ^ _ P e s 

nresmsure to o ly, toe pressure is do the secondary side (Ref.  

). Altsernatel the presurel s _lowered to less than SIG 
Sontrol level in the steam generator (Ref. 2). This 

is discussed 
further below..  

P r e s s u r e l e s s a n ^ - e a o t - - - • 

This lower limit allows the operator to maintain pressurizer 

pream generato than -steam generator Pressure to permit backfeow of 

stvel. This ra fluid into the RCS to help reduce steam generator 

"dlee l o thi helps prevent steam enerat overfeill and e 

damage to the main steam lines and Main steam safety D vlese.  mRss Of a nP-esents a tion Which demonstrate that, if the 
insanly ndhomogeneously 

diluted by the entire reactivs t o" n borated steam generator, ter fe on eatvt wtOUld pre ent.. a reactor resta . .r effertne 2 ---ue that t flowrte established bya 50 PRderence n )-tu.. will not threaten the maintenance of ad . shu....  ""ill equal the lower engineering limit-fo Pessuri.er -he steamto g 
fo .... •Pressurizer ssumptions: 

enerator pressure less 50 psi.  

The reference noted below is assumed to be a Secondary Design 

documfeent. 
oThi esumto 

documtdescribes 
strmtion .is justified based on the fact commented on by the NRC. which have been reviewed and 

D^A%.

In accordance With NES&I Q t doc um entst NES&L Qualiz .. .  docbeument •sta are no'tt Pry r•ocedure SO23-XXIV-7_I doc me ts h a ar n t Prim ary or Secondary D e ig1oc m e t 
may be used as reference documents if JustifPeicain isumnt 

provided. The reference noted below o rma l enineer..g corr~esponde nce between th d es low P I n i as (eca g., is ~ 
v e n d o r a r c h i t e c t t h=" u e d e s i g - - - _- - .f o r m a l e n g i n_ 
Material arch u etc,) and S- Itus as re ferenc 
l im i t • - = • ] s t i f i e d l • i • = I t s U s e a s -r -•i *' ' S S 

material 
Justified when the basis for the engineerinc 

loperational 

nxperience" or - n eering judgement 

and no Primary or Secondary Design Document exists.  

if: 2

rev. 01 

Vev. 01

I rev. 01 

I rev. 01

. L

I
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Page: 2 of 3 SONGS 2&3 INSTRUMENT 
SUITABIZITy 

STUDY EMERGENCY OPERATING PROCEDURts 
ENGINEERING 

LIMIT BASBES DOCUMENT 
Module: 

08 
Paramte~r:Group: 02 Parameter: 

Pressurizer 
Pressure 

Step Value(s). 
Use(s): 100 Psia To verify PZR pressure is high enough a> 

10 
>~a I00 

enogh1a Psia) to force RCs fluid through the seals prior 
to Opening the RCP seal bleedoff path.  

Engineering 
Limit ts): 

Lower Limit 165 Psia 

_ 5 for Engineering 
Limit(s): The minimum acceptable 
Pressure for the RCP sealsi stage 

(Ref. 
1). 

e rsur 
o 

and the (-four The controlled bleedoff is betwe thir pe pressur would. (vapor seal• • of• betwee third.stager 
-ndbe 150 fpo 

) stage. Therefore the Minimum RCS 

ressumptions: 15 (3 X 50 psi) or 165 PSia (nominal).  
The seals currently 

in reference report. Installed are those specified in the 
In accordance with NES&L Quality Procedure SO23-XTV

7 1 5 

documents that are not Primary or Secondar Design documents 
may be Used as reference documents if justification 

is 

provided 
The reference noted below, isforoni 

corresponence betwee..s.formalwengin...ing vcndor architect etwen the design Principals 
engnSSS 

.material esu tc'. and scE. ts(e.g., Nsss vl doia citecsJu tif e tc ~ ad Sc Its u se as referen ce 

Smateral is - ustf.ed• when the basis for the engineering 
tis "operational 

experience,, 
or "engine. 

judgemernt' 

and no Primar or Secondary Design Document exists. n 
reventRef: 1 1 r ev.

I rev. 01
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURMS 
ENGINEERING LIMIT BABES DOCUMENT 

Module: 08 
Group: 03 

Parameter: .Pressurizer Pressure 

Step Value(s): Use(s): 
> 200 & CONTROLLED To verify pressurizer (PZR) pressure is greater than the shutoff head of the LPSI pumps (200 psia stated) and controlled.  < 200 psia To verify PZR pressure is less than the Irev. 01 shutoff head of LPSI pumps to establish LPSI flow into RCS.  

Engineering Limit(s).: 

Upper Limit 200 psia 

Bases for Engineering Limit(s): 
The Engineering Limit is based on the shutoff head of the LPSI pumps.  
For those EOI steps which require the use of the LPS1 pumps, the 
pressure must be lowered to less than the shutoff head. For 
example if pressure is greater than the shutoff head of the pump 
(nominally 200 psia Reference 1 and 2) then the RCS pressure must 
be lowered to a point where the pumps are effective in fulfilling the safety function involved.  
For those EOI steps in which a decision is required as to whether 
continued operation of the LPSI pumps is desired, the umps are 
stopped if RCS pressure is greater than shutoff and is expected to remain at such pressure. For example, if RCS pressure is 
stable above 200 psia or controlled greater than 200 psia, then 
-.the LPSI pumps should be stopped as specified in the steps which use this value. The pressure specified is essentially the 
shutoff head of the LPSI PUMPS (Reference I and 2). Therefore at 
RCS pressures at or above 200 psia, the LPSI pumps are not 
providing flow to the RCS and are not contributing to maintaining the safety functions.
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Assumptions: 
1. The FSAR (Reference 3) specifies that the shutoff 460 feet (199.43 psi assuming water at 60-; , 200 psi 

toia deemn th shutn wier. 
he. di 

lominae)m An increase in suction pressure above that Used 
nt dete o~ the.. shutOff head of the pump would increase the 

discharge Pressur- Therefore the engineering limit assumes 
that suctionl Pressure does not contribute significantly 

to 
the Output pressure of the LPS3_ uPUMP 2. In accordance with NES&L Quality Procedure SO23 
docmentse that ae n Primary or Secondary Design documents 
may be used as reference documents if justificatlion 

is 

provided The reference noted below is formal engineering 
correspondenc 

between the design Principalsý (e.gNS 

vendor architec, etc,) and SCE. Its use as r neren 
limit is justfied when the basis for the engineering 
aii is "Operational experienc ,, or "engineering judgement#, 

and no Primary or Secondary DesignDocudmente, 

Ref: 1 and 2 exists. rev. 01

In accordance With NES&L Quality Procedure.  
the reference noted below is co erocedtre aS eo-n 

Desin document,. , _wI considered to be a SeIc-n-ar, 
engneering 

limt Its use as a reference document for the 

ensuring that the basis Is assumed to be justified based on 

Crensuringthatthe 
engineerilng limit is consistentbwith 

th 
current design basis and operating license.  
R '• Se n

*-~ .3

rev. 01 

rev. 01

I rev. o1

1. Letter from V. C- Hall CE-8660 , dated July 22, 1983,t Nunanmta ofSDCue ntto to Support SONGS 2 & 3 Plant rSpecific Technical Guidelines.n 
2. SONGS Plant Specific Technical Guidelines Revih ," 

GUideline, pages 5-34 thro",hP =_

References:

3. Updated FSAR, through revision 8, Table 6.3-2.

I

J-, -6UCA
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STUDy BI RGP OPERATING P.. OCZD.  ENGINEERING LIMIT BASES DO=,,,
2 T 

Module: 08• 
GrOUp: 04 

Parameter: 
Pressurizer 

Pressure 

Step Value(s)= 
Use(s)e 

250 Psia To verify PZR pressure is below the 
Of the containment spray (CS) pumps shutoff head Stated). (25o psia 

En1gineering 
Lijzit(s):.  

--,Oper Limit for cS Pumps = 270 Psia.  

Bases for Engineerjzg 
Limit (): The Engineering 

Limit is based On the shutoff head Of the cs 

PUMps. The RCS pressure must be below the shutoff head Of the 

Pump for it to contribute 
to the safety function involved The 

shUtOff head Of the cs pumps is 270 Psia. involved. The 

Assumptions: 

The FSAR (Reference1 the CS (ume ) specifies that the shutoff head of ps is 575 feet. This is equivalent 
to 255.26 Psig 

(270 Psia nominal) using the following relationship:
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Pd = (Shutoff head ÷ Suction head) x 
144 

where: 

Pbz= Pump :discharge Pressure in psig Shutoff head = Head developed across the pump at 
Suction head =ead

P = d e n s it y o f w a t e r a t 6 2 * F { • W v" . . .

144 = C n e s o J• - , . 01 fm/ t ) 1 ominvl15fersto frm square feet to SqUare inches A .nomnal 15 feet was assumed for suction head. This is 

slightly above the maximu NPSH limit shown in the PspR 

(Ref. 2). A suction head other than that assumed w-sis 
Change the discharge pressure ,- 4.,uwn 

tIn accordance With n-S&L Quality Procedure S023-XXIV.
7 15 

the. references noted below are considered to be Secondar 
Design documents. 

Their use as reference documents for the 

"• engineering limit basis i•sassumed to be Justified based on 

ensuring that the engineering limit is consistent with the 
current design basis and operating license.  
Ref: I A .

- 14 A

References: 

1. Updated FSAR, through revision 8 Section 6.2.2.122A and Table 6.2-29.  
6.2-50. 

through revision 8, Figures 6.2-47 through 

2 . Up d at eev.S01

I rev. 01 

Srev. 01

-- w-L-Le, at I-A
suction
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SONGS 2&3 INBTRMENT SUITABILITY STUDy WMERGENCy OPERATING PROCEDURES 
ENGINEERING LIMIT BABES DOCUMEMT 

mOdule: 08 Group: 05 
Parameter: Pressurizer Pressure 

Step Value(s): Use(s): 
< 340 psia To monitor cooldown and depressurization of the RCS to-get on Shutdown Cooling (< 385OF and < 340 psia specified).  

To verify shutdown cooling conditions are met (T-hot < 3850F, PZR pressure < 340 Psia).  

Engineering Limit(s): 

Upper Limit 376 psia 

Bases for Engineering Limit(s): 
The- limit is based on a permissive signal which allows operations 
to open isolation valves in the shutdown cooling suction lines 
when PZR pressure is < 376 Psia (Ref. 1). This prevents 
exceeding the design pressure of the shutdown cooling (SDC) 
system (435 psig) (Ref. 2). Pressure must be reduced to less 
than the interlock setpoint for SDC to be placed in service.  

Additional Discussion 
Pressures above the Engineering Limit would be allowable while 
still remaining within the design pressure of the limiting 
portion of the SDC system (limiting design pressure is 435 psig as shown in Reference 2, Section C-8).  
Assumptions: 
1. In accordance with NES&L Quality Procedure 5023-XXIV-7..5 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. ol 
Ref: 1 and 2

I � 

,�-,
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 08 Group: 06 
Parameter: Pressurizer Pressure 

Step Value(s): Use(s): 
< 395 psia To specify the setpoint to allow bypassing SIAS 

(395 psia). 
rev. 01 

Engineering Limit(s): 

Upper Limit < 400 psia 

Lower Limit Ž 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 previous EOI step in the attachment which uses this step value specifies to reset the pressurizer low pressure trip setpoint during controlled cooldown. The resetting of this trip is as allowed by References I through 4.  
In order to prevent an unwanted SIAS as the cooldown proceeds, the trip must be manually bypassed (or the setpoint must be further lowered)-before reaching the existing setpoint. The lowest setpoint allowed is 300 psia (Ref. 1 through 4). This is the lower limit for bypassing the low pressurizer trip.  
The trip may not be manually bypassed until RCS pressure is less than 400 psia (Ref. 1 through 5). This is the upper limit for bypassing the low pressurizer pressure trip.  

Assumptions: 

I. In accordance with NES&L Quality Procedure S023-XXIV-7-15, the references noted below are considered to be Secondary Design documents. Their use as reference documents for the engineering limit basis is assumed to be justified based on ensuring that the engineering limit is consistent with the current design basis and operating license. rev. oi 
Ref: 1 through 5 

rev. 01
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References: 
1. SONGS Units 2 Technical Specifications through Amendment94, Table 3.3-4.  
2. SONGS Units 3 Technical Specifications, through Amendment 84, Table 3.3-4.  
3. Updated FSAR, through revision 8, Section 7.2.1.1.1.6.  4. Updated FSAR, through revision 8, Section 7.3.1.1.1.  5. Updated FSAR, through revision 8, Section 7.2.1.1.5.1.



File No: 009-OPS92-170 
Revision: 01 
Page: 1 of 3 

ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison 

PROJECT: ISOPS II Support

PLAWT: San Onofre 2&3

C-E JOB NUMBER: 2001216

DOCUMENT: Module 08

PARAMETER: 

PREPARED BY:

Group 07 Engineering Limit and Bases

Pressurizer Pressure 

L. A. Wild 
Cognizant Engineer (Pri' Name) 

Cognizant Engineer (Signature)
Date: L/4

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to .e correct by means of 
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 08 Group: 07 

Parameter: Pressurizer Pressure 

Step Value(s): 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.  

re.01 

Engineering Limit(s): 

Lr"4er 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).  

Lssumptions: 

It is assumed that process uncertainties in Pp. and P,,, 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.  
S.... he actual RCS pressure limit for each tank is dependent on 

the actual pressure in that tank.
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3. In accordance with NES&L Quality Procedure S023-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. rev. 01 

Ref: 1 rev. 01 

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 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: 2 and 3 =V. 01 

.eferences: 

1. "Emergency Procedure Guidelines," CEN-152, Revision 03, Page 
5-111, Bases for LOCA Step 39.  

2. SONGS "Emergency Procedure Technical Guidelines," Revision 
01, June 1984, SGTR Guideline, page 6-34.  

3. SONGS "Emergency Procedure Technical Guidelines," Revision 
01, June 1984, Appendix A, page A-52.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 08 Group: 08 

Parameter: Pressurizer Pressure 

Step Value(s): Use(s): 

< 395 psia To initiate reducing the number of available 
HPSI pumps to within the design capacity of the 
LTOP relief valve.  

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 I 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.Oid S 287°F, 
Unit 2, or S 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 
pumps to one, ensures that if the third HPSI pump is 
inadvertently energized, then this condition will be within the 

iacity of the LTOP relief valve.
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Assumptions: 

1. The available HPSI pumps must be lowered to one to prevent 
challenging LTOP.  

2. It is assumed that process uncertainties in P,, have not 
been accounted for. In particular, the pressure associated 
with the difference in elevation head between the LTOP (SCS 
relief)l: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.  

3. 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.  

4 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: 

1. SONGS Units 2 Technical Specifications, through Amendment 
94, Section 3.4.8.3.1.  

2. SONGS Units.3 Technical Specifications, through Amendment 
84, Section 3.4.8.3.1.  

3. SONGS Units 2 Technical Specifications, through Amendment 
94, Bases Section 3/4.4.8.  

4. SONGS Units 3 Technical Specifications, through Amendment 
84, Bases Section 3/4.4.8.  

5. Updated FSAR, through Revision 8, Section 5.2.2.11.2.2.
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SONGS 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 

Bases 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 I has been identified. Reference 4 
requested additional data to support a bases for this use.  

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. rev. 01 

Ref: 1, 3, and 4 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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Page: 3 of 3 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.aseonsistent 

fit the 

current design basis and operat ise o Ref: 2 i .conse. th th 

References: 
1. SONGS Unit 2 and 3 Operating 

Instruction 
Revision 

ionEfctv S023-3-2.1i, e on12, Effective Date April 2, 1987, "CVCS Charging 
and Letdown.l 

2. Updated FSAR, through revision 8, Table 9.3-7.  3. "SYstem Description for Chemical and Volume Control System 
for Southern California Edison San Onofre Units 2 and 3 

1370-PE-SD20, 
Revision 0o, 1/21/77 (CDCC Number 21622, Category 2). , 

A 
Message, "Request for Charging pump Pulsation Dampener 
Data," Bill Watson (ABB C-E) to Paul Curry (SCE), 12/01/92

rev. 01 

rev. 01
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER GREET

CLIENT: Southern California Edison 
PROi�CT: IS6PS II Support

C-E JOB NUMBER: 2001216

DOCUMENT: Module 08

PARAMETER: 

PREPARED BY:

Group I0 Engineering Limit and Bases
Pressurizer Pressure
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n I t?. 4 Date: _/_/_ 

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 L of QAM-3o01.
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Date

"APPROVED BY:

7Date

m

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

ENGINEERING LIMIT BASES DOCUMENT 

Module: 08 
Group: i0 

Parameter: Pressurizer Pressure 

Step Value(s): Use(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 psia the HPSI 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 a 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 paths 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 is provided in the applicable EOIs to 
specify the flow split between the hot legs and the combined cold leg injection flow paths.  

Additional Discussion 
As discussed in Reference 1, in addition to the accuracy consideration discussed above, at RCS pressures a 500 psia backpressure conditions prevent excessive runout flow and the 
resistance characteristics of the flow paths ensure that the HPSI 
flow split between RCS hot and cold legs is acceptable. As the 
RCS is depressurized, HPSI pump flow and the difference between hot and cold side injection flows will increase. To prevent 
excessive pump flow and ensure acceptable hot leg and cold leg flows, the cold leg injection valves are throttled. (Reference 1, Attachment (2) & (3).)
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Below 500 Psia the flow split is as specified in the Eo s. The 
mnimum hot ancold leg flows are specified in hFgure 5.19 
Provided in Reference 1. The flow rates are required to ensure 
adequate flushing Of the reactor vessel based on pressure in the 
RCS- The figure also specifies that total flow in excess of 910 
gpm is not permitted. The information provided in Figuree5.19 of 
Reference 1 was apparently incorporated in the Eou's as the table 
in the indicated attachments. Reference 2 is consistent with the 
total flow which would be obtained by adding the hot/cold leg 
flows of Figure 5.19 or the table in the EOI's.  

Assumptions: 
I. In accordance with NES&L Quality Procedure S023-XXIV-7-

1 5 , 
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 and 2 

r rev. 01 

References: 
1. Letter V. C. Hall (C-E) to D. P. Brieg (SCE), serial S-CE

9704, dated November 21, 1984, .C-E Review of Upgraded Emergency Operating Instructions, PO M4100001." 2. SONGS "Emergency Procedure Technical Guidelines,," Revision 01, June 1984, LOCA Guideline, Figure 5-20, page 5-94.
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A BB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison PLANT: San Onofre 2&3 

C-E JOB NUMER: 2001216

DOCUMENT: Module 08 Group 12 Engineering Limit and Bases
PARAMETER: 

PREPARED BY:

Pressurizer Pressure 

L. A. Wild 
Cognizant Eineer (Prin Name) 

Co n za t En ee Si n tu e -Date: 
Cognizant Engineer (Signa-t-u-re)

VERIFICATION STATUS: COMPLETE The Safety-Related design information contained in this document has been verified to be correct by means of Design Review using Checklists I(o F of QAM-101.  
Na eS gaZ4- A') _ _ _ _ _ __e 

Name 
TnA= Signature

TwV- e~ - e aJt ELe

APPROVED BY: J. R. Con don 
Cognizant Engineering Manager (PrintName)

CLIENT.

PROAECT: ISOPS II Support

'/bafe

m

/
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY SEMERGENCy OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 08 Group: 1i 
Parameter: $ressurizer Pressure 

Step 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): 
The upper limit on RCS pressure is based on the lowest pressure allowed in the SITs by the Technical Specifications (Ref. 1 & 2).  The specific limit for each tank which will result in flow to the RCS is dependent on the actual pressure in that tank.  

Assumptions: 

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

rev. 01 Ref: 1 and 2 
I rev. 01
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References: 
1. SONGS Units 2 Technical Specifications, through Amendment 94, Section 3/4.5.1. 

1 eV. 01 2. SONGS Units 3 Technical Specifications, through Amendment 84, Section 3/4.5.1. 
1 y. 01
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

RLIýNT-o Southern California Edison 
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FLj~qT: San Onofre 2&3 

C--E 30 NUMBER: 2001216

DOCUMENT: Module 08 Group 12 Engineering Limit and Bases
PARAMETER: 

PREPARED BY:

Pressurizer Pressure 

L. A. Wild 
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Name Signature

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

A att-

m

evendent xeviewer
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

module: 08 
Group: 12 

Parameter: Pressurizer Pressure 

Step Value(s): Use(s): < 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 RCS.  

Engineering Limit(s): 

Lower Limit = 655 psia 

Bases for Engineering Limit(s): 
The lower limit on RCS pressure is based on the pressure in the SITs. References 1, 2 and 3 specify that it is undesirable to 
allow the nitrogen cover gas in the SITs to enter the RCS. In addition, References 4 and 5 specify that the pressure in the tanks is reduced to prevent overpressurization of the shutdown cooling system. In order to prevent inadvertent discharge of the SITs to the RCS the pressure in the tanks must be lowered before the RCS pressure goes below the pressure in the SITs. The pressure in the tanks is 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 PPZ and PsIT 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.
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in the SITs by the Technical Specifications 
(Ref. 6 and 7).  

The actual RCS Pressure limit for each tank is dependent on 
the actual Pressure in that tank.  3. T eferOCUment. ce ThIs assumoteow is assumed to be a Secondary Design 

uat. T u n ijustified 
based on the fact 

that it describes strategies which have been reviewed and 

commented 'on by the NRC. 

r ev. 01 
R e f : 1 3 .. 

0 1 4. In accordance with NES&L Quality Procedure S0 2 3-XXIV-7-
1 1 

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 
corresponden between the design Pri-cpl (eg., NSSI 
vendor architect, etc,) and SC.E Thir use as reference 
material is justified when the basis for the engiference 
limit is Operational experience. 

or "engineering 
Judgementu 

and no Primary or Secondary Desin Docent exis. 
I" e.0 Ref:. 2 and 3n D e xv. 01

accordance 
with NES&L Quality Procedure to be S 

the references noted below are considered to b 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.  

rpg% a d o er t - • o s sn n it h
"* 4thnrough 7

1. "Emergency Procedure Guidelines S5-l, Bases for LOCA Step3 , CEN-1533 Res ..  2. SONGS "Emergency Procedure Technical Guidelines#, 
Revision 

01, June 1984, SGT _ Guideline, page 6-34.  3. SONGS "Emergency 
Procedure Technical Guidelines,,, 

Revision 
01, June 1984, Appendix A, page A-52.  4. Updated FSAR, through revision 8, Section 6.3.2.2.1.  Updated FSAR, through revision 8, Section 6.3.2.9.7.  6. SONGS Units 2 Technical Specifications, 

through Amendment 94, Section 3 

rev. 01

References:

rev. 01

Srev. 0 1 

Srev. 0 1
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ABB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMENT COVER SHEET
CLIET: 

TARIM7C Southern California Edison 
ISOPS II Support

C-2 JOB N ýMBER: 2001216

DOCUMENT: Module 08
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Group 13 Engineering Limit and BasesPZR PRESSURE

L. A. Wild 
Cognizant Engineer (Print Name) 
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doe nt R eted design information contained in t 

cen has been verified to be correc by thms Design Review using Ch bc cs means of Checklists 
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Date

APPROVED BY:

ýteý 5 'ý

RL-A-T:. San Onofre 2&3

I

e''wer Date
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SONGS 2t3 INSTRUMENT SUITABILITY STUDy 
EMERGENCY OPERATING PROCEDUJRES 

ENGINEERING LIMIT BASES DOCUMENT

MOdule: 08 

Parameter: 

Step Value(s): 

< 1000 psia 

> 1000 psia

Group: 13 

PZR PRESSURE 

Use(s): 

To determine during an SGTR if PZR pressure requires shifting from maintaining +/-50 psid (primary to secondary), to maintaining RCP NPSH and CET SAT Margin >20-F.  
To verify PZR pressure is < 1000 psia to minimize the Possibility of lifting the Main Steam Safety Valves (MSSVs) on the isolated S/G.  
To determine during an SGTR (w/ T-hot <530°F and S/G Level rapidly trending >90%) if PZR press requires shifting from maintaining RCP NPSH & CET SAT Margin >20"F to maintaining S/G Ap ±50 psid.

Engineering Limit(s): 
Upper Limit: 1088 psia 

Bases for Engineering Limit(s): 
From Reference 1, the purpose of the step value of 1000 psia is 
to reduce the probability of a ruptured and isolated steam 
generator's Main Steam Safety Valve(s) (MSSV) opening. Such an 
opening would cause a radiological release to the environment.  Reference 1 also states that the basis for the step value is the 
nominal setpoint for the lowest set MSSV. From References 2 & 3, 
the lowest relief setting is 1100 psia ±1%. This results in a lowest Possible relieving pressure of 1089 Psia. The upper 
engineering limit is therefore selected to be 1088 Psia.
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~ N s r u l t r c d r O 3 y 1 . . 1 

do 'J•a:with NES&L Qualityp..  
cmabenUse tat are Procim • =uedure S023dM ciat tbt r not Primary or Secondary e i n d cu e t 

mayvbe Used as reference documents efoficXXIv-7o15,i proviend The reference note beliogn 
documents 

COrresp ondenc between the des ig P usci p als e-,ion is 
vendor * 

foma engineering• 

mate r chit1ect , etc, e des gn principals , n a e r n 
material is just = Land- sCE. zt (e- -:g-, Nsss V e do ar" t c , e c ) a d S E Its u se as reference 

imter is "estified 
when the basis for the engineerin 

a t no ris operational 
experience,, 

or "engineee andnoPrimary or Secondary Design 
Io~~n g exists. ent, Ref: yDocument exists 

_~ 
I = , o

rev. 01
In accordance With NES&L Quality P 
the references noted below are considered to be Seconda D es ig n d o c u m e n t s . P ree au r e Sr2 3 -Xef r n7eo t h engineering 

Ti.rUse a eeec ou 

en i gn asit i -bIs assumed to be justif-nd based on 

eurren tehat the engineering liisconsistent 
with thecurn einbasis and Operating liscnse.bae

Ref 2 a

kReferences:

I rev. 01 

Srev. 01

Operating Instruction S02 3 - 1 4 -4,SeD.i01 
Justification and Bases Document, Rev. i, page 48 of 197.  San n~f 2 echioal t4, RG~ev i ati48On 97 
3.7-1. 

Techni Specification, 
Amendment 

94, Table 
San Onofre Specification 3.7-S1. OSec, 

Amendment 84, Table 

San 
eOnoicati

2

1)

i



NUCLEAR GENERATION SITE 
UNITS 2 AND 3 

EOI STEP: CONTINUE LOW 

DEVIATIONS:

OPERATING INSTRUCTION 
REVISION 0 
ATTACHMENT 1 

TR DEVIATION JUSTIFICATIONAND BASES
ERING RCS PRESSURE

1. EOI step 16b (both A/ER and RNO columns) corresponds to the Pressure-Temperature 
limits of EPG step 13.  

2. A plant specific value of 1000 psia is used for the bracketed value in the EPGs for the. preferred maximum RCS pressure following affected S/G isolation.  

3. EOI Step 16 does not discuss lowering RCS pressure to approximately the isolated steam generator's indicated pressure as EPG step 12 discusses.  

BASES:

S023-14-4 
PAGE 48 OF 197

JUSTIFICATIONS: 

1. In any pressure reduction 
scheme for reducing the steam generator tube rupture leak rate, it remains of primary concern to maintain subcooled conditions in the reactor core.  

2. Lowest set MSSV no l 
setpoint is Tb "s 

reduces the lrobabl-4ty of the affected and isolated S/G's MSSVs opening. Such 
an opening would result in a radiological release to the environment. 1000 psia, as a setpoint, conservatively 
addresses PZR pressure 
instrument inaccuracies and 
MSSV lift setpoint 
inaccuracies.  

3. EOI step 17 which initiates deliberate continued RCS cooldown references 
Attachment 13, PZR Pressure and Level Control Table.  
Attachment 13 includes 
guidance of attempting to establish primary pressure 
in a +50 psi pressure band 
with the isolated S/G. EOI step 20 specifically 
addresses the pressure 
differential across tube ruptures.

Lowering RCS pressure below 1000 psia will reduce the probability of the 
affected and isolated S/G's MSSVs opening. Such an opening would result in 
a radiological release to the environment. This setpoint of 1000 psia is 
adequately below the lowest MSSV setpoint of 1085 psia to address 
inaccuracies in pressurizer level instrumentation and MSSV setpoints.  
However, RCS pressure below 1000 psia are only allowed if core exit 
subcooled margin minimum limits can be maintained. 20"F minimum subcooled 
limit is based on SCE letter AD-20 to NRC, dated October 31, 1986.

ATTACHMENT I PAGE 45 OF 194

EPG STEP: 12 AND 13
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SONGS 2&3 INISTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERING LIMIT BASES DOCUMENT 

Module: 08 
Group: 14 

Parameter: Pressurizer Pressure 

Step Value(s): Use,(s): 
< 1400 psia To verify Pressurizer Pressure is < 1400 PSIA, which is a prerequisite for aligning both letdown flow control valves during cooldown/depressurization.  

> 1400 psia To confirm that only one letdown flow control valve is unisolated (> 1400 psia).  

Engineering Limit(s): 

Upper Limit 1514.7 psia 

Bases for Engineering Limit(s): 
This limit is based on the capacity of the intermediate pressure 
letdown relief valve. The relief valve downstream of the letdown 
control valves protects the intermediate pressure letdown Piping 
and heat exchanger from overpressure. The valve capacity is 
equalto the capacity of one letdown control valve in the wide 
open Position during normal operation. The other letdown control 
valve must pe closed and isolated before plant pressure exceeds 
1500 lb/in. g. The relief valve set pressure is equal to the 
design pressure of the intermediate pressure letdown piping and 
letdown heat exchanger (Ref. 1).  

Assumptions: 
1. In accordance with NES&L Quality Procedure S023-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. nrev. 

o 
Ref: 1

I rev. 01
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References: 
1. Updated FSAR, through revision 8, Section 9.3.4.3-2, "Overpressure Protection.
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison

PROTECT= ISOPS II Support
San Onofre 2&3 

C-2 JOB NBER: 2001216

DOCUMENT: Module 08

PARAMETER: 

PREPARED BY:

Group 15 Engineering Limit and Bases
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L. A. Wild 
Cognizant ngineer (Pr'nt Name) 

Cna zn---e.( ur.,- Date:_ __/ 
Cognizan~ Egnr(Snaure) 

-

VERIFICATION STATUS- COMPLETE The Safety-Related esgn information contained in this document has been verified to be Orrect by means of Design Review using Checklists /a4' of QAM-101.  
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Independne4 Signatureeý

DaJ~ie

APPROVED BY: R
. .- "-.I. U,1 r Cognizant Engineering MaPger (Print Name)
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Reviewer
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERING LIMIT BASES DOCUMENT 

Module: 08 
Group: 15 

Parameter: PRESSURIZER PRESSURE 

Step Value(s): Use(s): 
: 1430 PSIA 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 PSIA Used in the determination to trip all RCPs in the event of a LOCA.  

Engineering Limit (s): 

Lower Limit = 1361 PSIA 

Bases for Engineering Limit(s): 
The engineering limit of 1361 psia is derived from CEN-268 (Reference 1) which describes the strategy for tripping all four 
RCPs following a small break LOCA to avoid a degradation in core 
cooling. The referenced analysis were based on the concept of 
tripping all four RCPs at a pressure setpoint which is lower than 
the Safety Injection Actuation Signal (SIAS) pressure but high 
enough to assure tripping of all RCPs for a LOCA. The setpoint for SONGS 2 & 3 is based on results of a 3410 MWt plant best estimate analysis for the pressure at which RCPs should be tripped using the Trip 2 /Leave 2 RCP trip scheme.  
Reference I specifies that 1361 psia does not include instrument inaccuracies. According to Reference 2, the step value of 1430 psia was determined by adding an approximate 75 psi normal environment instrument uncertainty to the base value of 1361 psia.  

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

.  

Ref: 1 
rev. 01 2. In accordance with nS&L Quality Procedure 
rev. 01 documents that are not primay or Secondaur Desi 

may be used as reference documents if e ustcfica tn isDe 
provided. Tcaef. .tiome t f u ti " .n do us nt 
correspondenThe 

reference noted below is formal engineering 
resnd en ar --ce between the design principals (egneSS 

vendor architect, etc,) and sc . It. (e.g.u Nae n 
material is Justified when the basis for te refelrence 
limit is "operational experience'# or "engineering judgemengt 
and no Primay or Secondar Design Document exists. 

I ren .,, Ref: 2 
rev. 01 

References: 
1) CEN-2

6 8, Justification 
of Tri 

Pump Trip Strategy During TrinP tTWO/Leave Two Reactor a-t and A-2. ansients, March 1984, page °A-1 2) Operating Instruction S023- 1 4 -9, Functional Recoves r Deviation Justification 
and Bases 12 of 771.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 08 
Group: 16 

Parameter: PRESSURIZER PRESSURE 

Step Value (s): Use(s): 
< 1500 PSIA To ensure PZR pressure is at or below the shutoff head of the HPSI pumps (procedure specified number is 1500 

psia).  
Engineering Limit (s): 

Upper Limit = 1493 PSIA 

Bases for Engineering Limit(s): 
According to Reference 1, the step value of 1500 psia is used as 
the shutoff head pressure for the HPSI pumps. It quotes S-CE8 6 6 0(Reference 2) which states, 

"This value is the calculated HPSI shutoff head rounded off in the conservative direction (FSAR Table 6.3-2).  
FSAR Table 6.3-2 (Reference 3) lists the HPSI pump shutoff head as 3450 ft. (maximum). From Reference 4, for water at 680F, converting to psia units yields: 

(3450 ft.)(0. 4 3 2 7 8 1 psi/ft.) = 1493 psia 
From the above, it appears that the step value is less conservative than 1493 psia with regards to HPSI delivery to the 
RCS. Furthermore, 1493 psia is the maximum pump shutoff head per 
the HPSI pump specifications and does not account for situation specific values of suction head, resistance coefficients, or instrument and elevation uncertainties.  
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.
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Assumptions: 

1. The Reference 3 HPSI pump specification for shutoff head (3450 ft.) is based on water at standard temperature (689F).  
2. In accordance with NES&L Quality Procedure SO23-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: l and 2 

j rev. 01 3. In accordance with NES&L Quality Procedure SO23-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. 
rev. 01 

Ref: 3 
I rev. 0 1 

References: 
1) Operating Instruction S023-14-9, Functional Recovery Deviation Justification and Bases, Rev. 0, page 307 of 771.  
2) Letter S-CE-8660, Documentation of SONGS Technical Guidelines,. July 22, 1983.  
3) San Onofre 2 & 3 Updated FSAR, Table 6.3-2, Safety Injection System Components Parameters, Rev. 5, 2/89.  
4) Crane Technical Paper No. 410, Flow of Fluids Through Valves, Fittings, and Pipe, Nineteenth Printing, 1980.  
5) S-LOCA-83-005, ECCA Request for HPSI Delivery Curve Confirmation for SONGS Unit 2 by Plant Engineering, May 18, 1983.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

module: 08 Group: 17 
Parameter: Pressurizer Pressure 

Step 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 control of RCS pressure is indicated by pressure being within the band of the selected step values as indicated in References I and 2. In effect, the pressure band provides a bases for evaluating whether adequate pressure control exists.  
The upper limit is based on the High Pressurizer Pressure Reactor Trip setpoint (Ref. 1 and 2).  
The lower limit is based on the Low Pressurizer Reactor Trip setpoint and the Safety Injection Actuation Signal (SIAS) 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, documents that are not Primary or Secondary Design documents may be used as reference documents if justification is provided. The reference noted below is formal engineering correspondence between the design principals (e.g., NSSS vendor architect, etc,) and SCE. Its use as reference material is justified when the basis for the engineering



Fie. No: 0 09-0PS92- 2 0 0 ROVjun: 03.01 
Page: 3 of 3 limit is "operational experiencesnor "engineering jUdgeme" 

..  a no Primay or -Seconday Desin Document exists. 
rVV. 01 

Ref: 
1 2. The reference noted below is assumed to be a Secondary Design 

2. document. This assumption is justified based on the fact 

that it describes strategies Which have been reviewed and 
commented on by the NRC.

3. In accordance with NES&L Quality Procedure S023-XXIV-7_ 5 
the references noted below are considered to be Secondary 
Design documents. Their use as referedocmn 

fo the 
egr -s asrfrence documents fryth 

engineering limit basis is assumed to be justified based on 

current des th ea engineering limit is consistent with the 
curren design b-asis and operating license.
zer: 3 and 4

References: 
SONGS "Emergency Procedure Technical Guidelines,,, 

Revision 
t June 1984, Appendix A, Paragraphs 2.13, 2.14, 4.17 and 4.31.

I rev. o0 

rezv. 0,1

2. "Emergency Procedure Guidelines,,, CEN-15 2 , Revision 3, Bases 
for SPTA Step 5, and Reactor Trip Step 4 and SFSC 4.  SONGS Units 2 Technical Specificationsthrough 

Amendment 94, Table 2.2-1. 
Specifications 4. SONGS Units 3 Technical Specifications 

through Amendment 84, Table 2.2-1.

Re f: 2 I rev. 01

rev. 01
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SONGS 2&3 INST UMfENT SUITTABILITY STUDY PNERGL"NCY OPERATING PROCEDURES 
ENGINEERING LIMIT BAsES DOCUMET 

mOdule: 08 Group: 18 

Parameter: PRESSURIZER PRESSURE 

Step Value (s): Use(s): > 1740 
To verify PZR Pressure is greater than the low PZR Pressure trip setpoint and SIAS setpoint 
To ensure SIAS is actuated if PZR Pressure < 1740 PSIA.  

Engineering Limit (s): 

Lower limit = 1740 PSIA 

Bases for Engineering LimitCs): 
The basis for the step value is the Safety Injection Actuation 
Signal (SIAS) Pressurizer Pressure - Low setpoint as listed in References 1 & 2.  

Assumptions: 
1. The engineering limit includes the instrument Uncertainties associated with the SIAS actuation function Of the 

Pressurizer pressure channel. fucio f01 
Differences between the SIAS actuation instrument rev. 02 uncertainty and the instrument uncertainty of the indicator 
Portion Of the Pressurizer pressure channel have not been considered.  

2. In accordance with NES&L Quality Procedure SO23-XXIV-
7.. 5 

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

h he 
Ref: 1 and 2 1 rev. 01

I rev. oi
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References:
1) SONGS Unit 2 Technical Specifications, 

Table 3.3-4, Amendment 88.  
2) SONGS Unit 3 Technical Specifications, 

Table 3.3-4, Amendment 78.
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER BSRET

CLIENT: Southern California Edison

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

Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

_____L. A. Wild
Cognizant Engineer (P nt Name) 

e( ,, 7/,!//r Date: ____

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, f of QAM-101.

Name 
Independent Reviewer

Signature Date

J. R. 
Con�don

.J. R. Congdon 
Cog t Engineering Manager (Print Name) 

ogn an nginee aing bnager (Signature)

PREPARED BY:

APPROVED BY:

D4ke



File No: 009-0PS92-208 
Revision: 01 
Page: 2 of 3 

SONGS 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 

Lower Limit 2200 psia 

Rases 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 control 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
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limit is "operational experience" or "engineering judgement", 
and no Primary or Secondary Design Document exists. I rev. 01

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

Ref: 3 I rev. 01

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 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 Guidelines, Bases, 
pages 2-14, 4-24, and 4-32.

Re f: I I rev. 01
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison 

ISOPS II Support

DOCUMENT: Module 08 Group 20

PLAWT: San Onofre 2&3

C-E JOB NUMBER: 2001216

Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

L. A. Wild 
Cogni antngineer (Pr'nt Name) 

Cognizant Engineer (Signature)
Date: ___

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

DateSignature

P: . R. Congdon

CLIENT: 

PROJECT:

PREPARED BY:

Name 
Independent Reviewer

APPROVED BY:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

>20 <200 SATURATION MARGIN 
LIMITS (POST ACCIDENT 
PRESSURE/TEMPERATURE 
LIMITS)

> RCP NPSH CURVE (POST 
ACCIDENT 
PRESSURE/TEMPERATURE 
LIMITS)

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

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.  

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

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-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

Nodule: 08 

Parameter: 

Step Value(s):

Group: 20 

Pressurizer Pressure 

Use(s):
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limit is "operational experience" or "engineering judgement", 
and no Primary or Secondary Design Document exists. reI v. 01 

Ref: 1, 2, and 3 ov. 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 SKEET

OLIEJET: 

PROJECT:

Southern. California Edison

ISOPS II Support
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San Onofre 2&3

C-E JOB NUMBER." 2001216 

Engineering Limit and Bases

PARAMETER:

PREPARED BY:

Pressurizer Pressure

L. A. Wild 
Cognizant Engineer Print Name) 

Cognizant Engineer (Signature)

The. desiinformation contained :.h 
-document- hsben. veiidt e correct by iuean.:of 

•. ,.. .. ...  John ~ ~ ~ ~ ~ ~ .. .( .....rt .As14A I .. izL.

APPROVED BY:

Date:
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SONGS 263 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BABES DOCUMEN

Module: 08 

Parameter: 

Step Value(s 

Stop Lowerin 

Lowering 

Acceptable Ri 
of Change 

Stable or Ri.  

Stable or Ri.  
and Controlli 

Stable 

Maintained

Rapidly Lowering 

Lowering

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.  

ate To determine if the rate of PZR pressure 
change is acceptable during PZR spray or 
heater operation.  

sing To confirm LOFW diagnosis.  

sing To verify that RCS pressure is controlled.  
ed 

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 Engineering Limit(a): 

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

Southern California Edison

ISOPS II Support

DOCUMENT: Module 08 Group 22

PLANT:!. San Onofre 2&3

C-2 JOB NUMBER: 2001216 

Engineering Limit and Bases

PARAMETER: Pressurizer Pressure

L. A. Wild 
cognizant ngineer Name) 

Cognizant Engineer (Signature)
Date: ,_/____

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to 1e correct by means of 
Design Review using Checklists 0 • of QAM-101.  

Name Signature Date 
Independent Reviewer 

iPRVE i: J R onio

APPROVED BY: J. R. Congdon 

Co nizant Engineering Manager (Print Name) 
Cog'izq Engineering nager (Signature)

CLIENT:

PREPARED BY:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 08 

Parameter: 

Step Value (s): 

Per Table

Group: 22 

Pressurizer Pressure 

Use(s): 

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. Its use as reference 
material is justified when the basis for the engineering 
limit is "operational experience" or "engineering judgement", 
and no Primary or Secondary Design Document exists. I rev. 01

Ref: 1

References: 

1. E-Mail Message, Subject: Minimum Expected Hot/Cold Leg 
Injection Curves, from Paul Curry to Bill Watson, 11/4/92.

I rev. 01
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison

PROJECT: ISOPS II Support

DOCUMENT: 

PARAMETER:

Module 08 Group 23 

Pressurizer Pressure

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases

PREPARED BY: L. A. Wild 
Cognizant Engineer 

Cognizait -Engineer

(Prin Name) 

Svnt 
(Signature)

Date: _______

VERIFICATION STATUS: COMPLETE 
The Safety-Related design information contained in this 
document has been verified to be correct by means of 
Design Review using Checklists A/o 9 of QAM-I0O.  

Name Signature Date 
Independent Reviewer

APPROVED BY: J. R. Congdon 
Cognizant Engineering Manager (Print Name)

Dat/493;
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Nodule: 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 limit 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.  
I and 2.) When the pressure decreases to the limit 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: I 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 
Unit 2,

System Setpoint Requirements for San Onofre Generating Station, 
1370-PE-ST, Rev. 00, April 2, 1984, CDCC # 25220 (Category 2).
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ADB COMBUSTION ENGINEERING 
INSTRUMENT USE AND BASES TABLE COVER SHEET

CLIENT: 

PROJECT: 

MODULE:

Southern California Edison 

ISOPS II Support

PLANT?. San Onofre 2&3

C-E JOB NUMBER: 2001216

09 REACTOR HEAD SATURATION MARGIN 
SATURATION MARGIN 
SATURATION MARGIN BY CET

PREPAbED BY: Joseph R. ConQdon 
Cognizant Enrineer (P int Nyne) 

Date: "•///•/_0rg 
C nan Engineer -(Si ature)

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 1/t," ? of QAM-101.  

Name Signature Date 
Independent Reviewer

APPROVED BY:

bAte/

J.R. Conadon 
Cognizapt EngineeringManager (Print Name)
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PAGE NO: 3 OF 13 
INSTRUMENT USE AND BASES TABLE 

DATE: 0 1/27/93 NOT O.A DOC MENIREVISION: 
01 

NOT A Q.A. DOCUMENT 
Module #: 09 

NOT A Q.A. DOCENT 

I 
I STEP VALUE/ GRP PARAMETER ENG. LIMIT 

BASES 
U 

____________________________USE 

01 REACTOR HEAD SAT MARGIN 0 0 deg F Saturation margins greater than 0 dog F equate to To check saturation margin in the reactor vessel head LL I deg F unsaturated (subcooled) coolant. Therefore I deg F is region is * 0 deg F to prevent void formation.  the lower engineering limit.  

02 REACTOR READ SAT MARGIN > 20 dog F Saturation margins greater then 0 deg F equate to Used for alternate reactor vessel level indication.  LL 1 dog F subcooled coolant (i.e. verification of level).  Therefore, it can be inferred that the absence of subcooled coolant in the RV head is indicative of reactor vessel level less then 100%.  

02 SATURATION MARGIN J 20 deg F Saturation margins greater than 0 deg F equate to Used for alternate reactor vessel level Indication.  LL I dog F subcooled coolant (i.e. verification of level).  Therefore, it can be inferred that the absence of 
subcooled coolant in the hot legs is indicative of RV 
Plenum level being 4 82%.  

03 SATURATION MARGIN >160 degF & RISNO This limit provides a convenient way to define To determine if RCS repressurizetlon needs to be UL 200 dog F acceptable combinations of low temperature and high limited to prevent pressurized thermal shock (PTS).  
pressure to avoid Pressurized Thermal Shock (PTS) the RCS. 200 deg F is based on existing plant thermal-hydraulic and fracture mechanics analyses.  

01 SATURATION MARGIN BY CET > 20 deg F Set margins > 0 dog F equate to subcooled coolant. To ensure reactor coolant is In the desired state 0• 20 LL I UL 200 deg F Therefore, only 1 dog F margin is needed to provide dog F subcooled) to remove core heat.  
subcooled coolant in the RCS. 200 deg F is based on engineering judgement and existing plant analysis to avoid Pressurized Thermal Shock (PTS).
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PAGE NO: 4 OF 13 
INSTRUMENT USE AND BASES TABLE 

DATE: 04/27/91 NOT A 
0.A. 

DOCUMEN9 

REVISION: O1 
Module#:09N _OT A o.A, pOCUMENT 

J 
J STEP VALUE/ GRP PARAMETER ENG. LIMIT 

BASES 
USE 

-I r I sES us 01 SATURATION MARGIN BY CET > 20 deg F Sat margins > 0 deg F equate to subcooled coolant. To ensure RCS is 20 deg F sUbcooled as indication ILL I UL 200 deg F Therefore, only 1 deg F margin is needed to provide that single phase natural circulation is established.  
SI 

subcooled coolant In the RCS. 200 deg F Is based on 
engineering Judgement and existing plant analysis to If 

javoid Pressurized Thermal Shock (PTS).  
I 

III 

01 SATURATION MARGIN BY CET J 20 TO 200 deg F Sat margins > 0 deg F equate to sAubcooled coolant. To ensure RCS pressure control by verifying Saturation LL I UL 200 deg F Therefore, only I deg F margin is needed to provide Margin maintained between the minimum and maximum 

I I subcooled coolant in the RCS. 200 deg.F is based on values (20 deg F and 200 deg F).  
I 

J engineering Judgement and existing plant analysis to I I avoid Pressurized Thermal Shock (PTS).  
I 

III 

01 SATURATION MARGIN BY CET > > 20 deg F Sat margins > 0 deg F equate to subcooled coolant. Used as criteria for RPSI throttle/stop (CET sat margin 
I I LL 1 UL 200 deg F Therefore, only I deg F margin is needed to provide > 20 deg F, RVLMS >* 8242).  I I Jsubcooled coolant in the RCS. 200 deg F is based on I j engineering Judgement and existing plant analysis to I I Iavoid Pressurized Thermal Shock (PTS).  
I III 

01 SATURATION MARGIN BY CET < 200 deg F Sat margins • 0 deg F equate to subcooled coolant. To verify that saturation margin is being maintained 
I LL I UL 200 deg F Therefore, only I deg F margin is needed to provide less than the 200 deg F concern for PTS.  II Isubcooled coolant in the RCS. 200 deg F is based on II Iengineering Judgement and existing plant analysis to 

avoid Pressurized Thermal Shock (PTS).  
I III I II

/
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INSTRUMENT USE AND BASES TABLE
DATE: 04/27/93 
REVISION: 01

NOT A O.A. DOCUMENT Module #: 09 NOT A O.A. DOCUMENT

PARAMETER

01 

01 

01 

01

UE/ 
IT

STEP VALI 
ENG. LIN 

> 20 deg F 
LL 1 UL 200 

> 20 deg F 
LL I UL 200 

> 20 deog F 
LL I UL 200 

> 20 dog F 
LL I UL 200 d

BASES

I I

degF

deg

SATURATION MARGIN BY CET 

SATURATION MARGIN BY CET 

SATURATION MARGIN BY CET 

SATURATION MARGIN BY CET

kF

Fl 

Fl 

F1

I

meg

Sat margins > 0 deg F equate to subcooled coolant.  
Therefore, only I dog F margin is needed to provide 
subcooled coolant In the RCS. 200 dog F Is based on 
engineering judgement and existing plant analysis to 
avoid Pressurized Thermal Shock (PTS).  

Sat margins ) 0 dog F equate to subcooled coolant.  
Therefore, only I dog F margin Is needed to provide 
subcooled coolant in the RCS. 200 dog F is based on 
engineering Judgement and existing plant analysis to 
avoid Pressurized Thermal Shock (PTS).  

Sat margins > 0 dog F equate to subcooled coolant.  
Therefore, only I dog 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).  

Sat margins > 0 deg F equate to subcooled coolant.  
Therefore, only I dog 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).

I.

f \I

USE

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

To verify appropriate Shutdown Cooling entry conditions 
(e.g. 20 deg F subcooltng, RVLNS a 100, etc.).  

To verify CET saturation margin is >20 deg F to enhance 
natural circulation.  

When EDG is loaded, to direct overriding and energizing 
Class 1E Pressurizer Backup Heaters to maintain Core 
Exit Saturation Margin >20 dog F.
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REVISION: 01 NOT A O.A. DOCUMENT 

Module N: 09 
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STEP 
VALUE/ 

GRP PARAMETER ENG. LIMIT BASES S __SS 

01 SATURATION MARGIN BY CET I 20 deg F Sat margins > 0 deg F equate to subcooled coolant. To determine actions to be taken If saturation margin LL 1 UL 200 deg F Therefore, only I deg F margin is needed to provide Is < 20 deg F.  
subcooled coolant in the RCS. 200 dog F is based on engineering judgement and existing plant analysis to avoid Pressurized Thermal Shock (PTS).  

01 SATURATION MARGIN BY CET J 20 dog F Sat margins > 0 dog F equate to subcooled coolant. To maintain saturation margin while performing LL I UL 200 dog F Therefore, only I deg F margin is needed to provide controlled primary plant depressurization and cooldomn.  subcooled coolant in the RCS. 200 deg F is based on engineering judgement and existing plant analysis to avoid Pressurized Thermal Shock (PTS).  

01 SATURATION MARGIN BY CET )- 20 deg F Sat margins ) 0 deg F equate to subcooled coolant. To maintain saturation margin while performing LL I UL 200 dog F Therefore, only I deg F margin is needed to provide controlled primary plant depressurization and cooldown.  subcooled coolant in the RCS. 200 deog F is based on engineering judgement and existing plant analysis to 
avoid Pressurized Thermal Shock (PTS).  

01 SATURATION MARGIN BY CET > 20 deg F Sat margins > 0 deg F equate to subcooled coolant. Used as the minimum indication that the core is covered LL 1 UL 200 dog F Therefore, only I dog F margin is needed to provide with subcooled liquid.  subcooled coolant in the RCS. 200 deg F is based on 
engineering judgement and existing plant analysis to avoid Pressurized Thermal Shock (PTS).

/ i
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NOT A-G.A. pOCLUHENT

NOT A G.A. DOCUMENT

I I STEP VALUE/ GRP PARAMETER 
ENG. LIMIT 

._____BASES 

01 SATURATION MARGIN BY CET > 20 deg F Sat margins > 0 dog F equate to subcooled coolant.  LL I UL 200 deg F Therefore, only 1 deg F margin is needed to provide subcooled coolant in the RCS. 200 dog F is based on engineering Judgement 
mnd4 ovwl.....-.f

NUSE

01 

01 

01

SATURATION MARGIN BY CET 

SATURATION MARGIN BY CET 

SATURATION MARGIN BY CET

> 20 deog F 

LL1 UL 200 

< 20 deg F 
LL 1 UL 200 

> 20 deg F 

LL I UL 200

0U
avoid Pressurized Thermal Shock (PTS).  

Sat margins > 0 dog F equate to subcooled coolant.  
dog F Therefore, only I deg F margin is needed to provide 

subcOoled coolant in the RCS. 200 deg F is based o 
engineering judgement and existing plant analysis t 
avoid Pressurized Thermal Shock (PTS).  

Sat margins 0 0 dog F equate to subcooled coolant.  
deg F Therefore, only 1 deg F margin is needed to provide 

subcooted coolant in the RCS. 200 dog F is based on 
engineering Judgement and existing plant analysis to 
avoid Pressurized Thermal Shock (PTS).  

Sat margins > 0 deg F equate to subcooled coolant.  
leg F Therefore, only I dog 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).

n 
0

IUS 
STo determine If saturation margin is being maintained 

above the minimum acceptable 0720 dog F) to determine 
if .PZR heaters need to be energized during diesel 
generator loading operations.  

To determine if the operator should go to the 
Functional Recovery procedure.  

To determine if CET Sat Margin requires SIT makeup to 
the RCS (< 20 dog F specified).  

To verify charging and/or St pumps are maintaining Core Exit Saturation Margin - greater than 20 dog F.

1 

)

d

DATE: 04/27/93 
REVISION: Of

Module #: 09

-- . v ......... • b•BOLIIIU flIRty 6n61 • &--

(
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U S..J U 0 o hrfr,:tie Fmri snee opoieoeai AUE 

01 SATURATION MARGIN BY CET > 20 deg F Sat margins > 0 deg F equate to subcooled coolant. To maintain CET Saturation Margin > 20 deg F by 

ILL I UL 200 deg F Therefore, only I deg F margin Is needed to provide operating AFV and available ADVs.  
subcooled coolant in the RCS. 200 deg F is based on I engineering judgement and existing plant analysis to 

1 avoid Pressurized Thermal Shock (PTS).  

01 SATURATION MARGIN BY CET I > 20 dog F Sat margins > 0 dog F equate to subcooled coolant. To determine whether or not to stay with the present ILL 1 UL 200 deg F Therefore, only I dog F margin is needed to provide success path (i.e. CET sat margin > 20 deg F, RVLMS 
I subcooled coolant in the RCS. 200 deg F is based on plenum - 82X).  I engineering judgement and existing plant analysis to 

avoid Pressurized Thermal Shock (PTS).  

01 SATURATION MARGIN BY CET > 20 deg F Sat margins • 0 dog F equate to Bubcooled coolant. To evaluate the performance of the success path (i.e.  ILL 1 UL 200 deg F Therefore, only I deg F margin is needed to provide CET sat margin > 20 deg F, RVLMS plenum>*= 82%).  
SI subcooled coolant in the RCS. 200 deg F is based on SI engineering judgement and existing plant analysis to I avoid Pressurized Thermal Shock (PTS).  I ~I

DATE: 04127/93 
REVISION: 01

01 SATURATION MARGIN BY CET > 20 dog F 
ILL I UL 200 deg F

Sat margins > 0 dog F equate to subcooled coolant.  
Therefore, only 1 dog 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 verify charging pump throttling criteria.

Module 0: 09
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VALUE/ 

GRP PARAMETER ENG. LIMIT 
BASES 

USE 

01 SATURATION MARGIN BY CET > 20 deg F Sat margins > 0 deg F equate to subcooled coolant. To verify adequate RCS heat removal.  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).  

01 SATURATION MARGIN BY CET > 20 deg F Sat margins > 0 deg F equate to subcooled coolant. To verify shutdown cooling conditions are met (CET LL I UL 200 deg F Therefore, only 1 deg F margin is needed to provide saturation margin > 20 deg F, RVLMS = lOOX).  
subcooled coolant in the RCS. 200 deg F Is based on engineering judgement and existing plant analysis to avoid Pressurized 

Thermal Shock (PTS).  

01 SATURATION MARGIN BY CET > 20 deg F Sat margins ) 0 deg F equate to aubcooled coolant. To verify saturation margin Is above the minimum LL 1 UL 200 deg F Therefore, only 1 deg F margin is needed to provide acceptable value during RCS void elimination.  
subcooted coolant in the RCS. 200 deg F is based on engineering judgement and existing plant analysis to 
avoid Pressurized Thermal Shock (PTS).  

11 SATURATION MARGIN BY CET < 20 deg F Sat margins > 0 deg F equate to subcooled coolant. To alert operator not to initiate Degas or Letdown any LL I UL 200 deg F Therefore, only 1 deg F margin is needed to provide time Core Exit Saturation Margin has lowered below 20 

subcooled coolant in the RCS. 200 deg F is based on deg F while conducting a Cooldown/Depressuration engineering Judgement and existing plant analysis to evolution.  avoid Pressurized Thermal Shock (PTS).
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STEP VALUE/ GRP PARAMETER ENG. LIMIT 
BASES 

USE 

01 SATURATION MARGIN BY CET 20 deg F Sat margins > 0 deg F equate to stbcooled coolant. To determine during an SGTR (with T-hot l530 F and PZR 

LL 1 UL 200 dog F Therefore, only I deg F margin is needed to provide press hifti piae) if rapidly inc S/a level requires 

subcooled coolant in the RCS. 200 deg F is based on shifting frucmaintaig g RCP NPSt and CET SAT Mrgin engineering Judgement and existing plant analysis to >2O F to reducing PZR Pros to +/-50 of S/G avoid Pressurized Thermal Shock (PTS).  
02 SATURATION MARGIN BY CET 160 dog F Saturation margins > 0 dog F equate to subcooled To verify CET Saturation Margin is less than 160 deg F LL I UL 200 dog F coolant. Therefore I deg F is the lower eng limit. and if not, to Initiate corrective action to reduce it.  

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.  

02 SATURATION MARGIN BY CET g 80 deg F Saturation margins > 0 deg F equate to subcooled To verify CET Saturation Margin is > 80 dog F, and if LL I UL 200 dog F coolant. Therefore 1 deg F is the lower eng limit. it is not, to initiate corrective action to raise It.  
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.  

02 SATURATION MARGIN BY CET > 160 dog F Saturation margins > 0 dog F equate to subcooled To determine actions to be taken if saturation margin 
LL I UL 200 dog F coolant. Therefore I dog F is the lower eng limit. is > 160 deg F.  IITho 

it e* Ilmi4 i- k. . - .. •. . .
T Lipper I.'m.. , u-u3 On avoiding PTS of the RCS.  
80 to 160 is the optimal post-shutdown band and 20 to 
160 is the optimal band during SGYR.

! C

DATE: 04/27/93 S. ... . " ;... .."' REVISION: 01
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STEP VALUE/ 

GRP PARAMETER STEN L UMI AS 

-1 - E- --- - BASESUS 
I USE 02 ISATURATION MARGIN BY VET > 80 deg F Saturation margins > 0 deg F equate to subcooled 

To verify CET Saturation Margin Is > 80 deg F, and if 

I LL1 UL 200 deg F coolant. Therefore I deg F is the lower eng limit. it Is not, to Initiate corrective action to raise it.  

I 
I J Tthe upper limit is based on avoiding PTS of the RCS.  

I 
I 80 to 160 is the optimal Post-shutdown band and 20 to 

I 
I 160 is the optimal band during SGTR.  I 

I

02 

02 

2 JSi

SATURATION MARGIN BY CET 

SATURATION MARGIN BY CET 

ATURATION MARGIN BY CET

I 

I

I

' 80 deg F 
LL 1 UL 200 de 

20 TO 160deg F 
LL 1 UL 200 deg

80 TO 160 deg F 
LL 1 UL 200 deg

Saturation margins 0 deg F equate to subcooled 9g F coolant. Therefore 1 deg F is the lower eng limit.  The upper limit is based on avoiding PTS of the RCS.  
80 to 160 is the optimal post-shutdown band and 20 to I 160 is the optimal band during SGTR.  

I 
I Saturation margins o 0 deg F equate to subcooled 

F coolant. Therefore I deg F is the lower eng limit.  The upper limit is based on avoiding PTS of the RCS.  80 to 160 is the optimal Post-shutdown band and 20 to I 160 is the optimal band during SGTR.  

I Saturation margins • 0 deg F equate to sulcooled F coolant. Therefore I deg F is the lower eng limit.  The upper limit is based on hvoiding PTS of the RCS.  1 80 to 160 is the optimal post-shutdown band and 20 to I 160 is the optimal band during SGTR.

To determine actions to be taken if saturation margin 
Is < 80 deg F.  

To determine actions to be taken if saturation margin is not within the optimal band of 20 deg F to 160 deg F.  

To determine actions to be taken if saturation margin is not within the optimal band of 80 deg F to 160 deog F.

DATE: 04/27/93 
REVISION: 01

Module #: 09
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STEP VALUE/ GRP PARAMETER ENG. LIMIT --B ASES USE 
02 SATURATION MARGIN BY CET 80 TO 160 deg F Saturation margins > 0 deg F equate to subcooled To determine if Core Exit Saturation Margin is within 

LL I UL 200 deg F coolant. Therefore I deg F is the lower eng limit. the optimal band (8O - 160 deg F) specified.  
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.  

02 1 SATIIRATIN U I I. 
.

i

03 SATURATION MARGIN BY CET 

03 SATURATION MARGIN BY CET 

03 SATURATION MARGIN By CET

PER ATT 24 
LL 1 UL 200 deg 

MAINTAIN 
NONE 

STEADY OR RISING 
NONE 

STABLE 

NONE

Saturation margins > 0 deg F equate to subcooled 
F coolant. Therefore 1 deg F is the lower eng limit.  The upper limit is based on avoiding PrS of the RCS.  

80 to 160 is the optimal post-shutdown band and 20 to 160 is the optimal band during SGTR.  

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

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

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

To evaluate the required trend for PZR pressure to determine subsequent course within the procedure.  

To maintain saturation margin while performing 
controlled primary plant depressurization and cooldoun.  

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

To verify proper core heat removal (via trending the parameter).

DATE: 04/27/93 
REVISION: 01

Ulm of CET
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I STEP VALUE/ GRP I PARAETER I ENG. LIMIT I 

BASES 
I I I 

.1 04 SATURATION MARGIN By CET I 0 e Saturation margideg F eg F equate to subccoled I Used for alternate reactor vessel level Indication.  

I 
I LL I deg F j coolant (i.e. verification of level). Therefore, It 

I 
J 

I can be inferred that the absence of subcooled coolant 
I 

I at the elevation of the CETs Is indicative of the core I I I being uncovered.  
I I I 

I 
05 I SATURATION MARGIN BY CE? I • RCP NPSH CURVE I ABB-CE has been directed by SCE not to supply I To confimavailable NPSH for operating the RCP(s).  

I NOT APPLICABLE I engineering limits for this curve or table. i 

I I I 
I 

II 
I 

I 
05 SATURATION MARGIN BY CET I RCP NPSM CURVE I ABB-CE has been directed by SCE not to sqpply 

To maintain RCP NPSI for given teMperature and pressure 

I NOT APPLICABLE I engineering limits for this curve or table. 
conditions.  

I I I 
I cntos I I I

I

DATE: 04/27/93 
REVISION: Of

Module #: 09
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DOCUMENT: Module 09 Group 01 Engineering Limit and Bases
PARAMETER: 

PREPARED BY:

REACTOR HEAD SAT MARGIN

VERIFICATION STATUS: COMPLETE The Safety-Related design information contained in this document has been verified to be correct by means of Design Review using Checklists A. 9 of QAM-101.  
Nam2Ze- Snu Date___ 
Name Signature Date
±nIepenaent Reviewer

APPROVED BY:

CLIENT:
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Date:
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Group: 01
Parameter: REACTOR HEAD SAT MARGIN 

Step Value(s): Use(s):

To check saturation margin in the reactor vessel head region is > 0 deg F to prevent void formation.

> 0 deg F

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: "HJTC unheated thermocouple temperature indicates saturated conditions in the reactor vessel upper head.,, 
Saturation margins greater than 0-F equate to unsaturated (subcooled) coolant. Therefore 1oF is the lower engineering limit.  

Reference 2 justifies the step value selection of > 0°F by stating: 
"If the saturation margin is greater than 00F, 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.

I rev. 01

I rev. 0 1



File 1o: 009-OPS92-0
9 4 Revision: 01 

Page: 3 of 3

Ref: 1

In accordancewith NES&L Quality Procedure documents may documents that are not Prima or Secondure S023-XXIV-7- . I rev. 01 
be used as reterence documents if justificatioD 

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 

"basisnforin th gee nt- limit isi 
tfidwe 

h 
basis for th& engineering limit is "operational experience" or 

Dengtneering judjemen and no Primary or Secondary Design 
Document exis'ts.  

Ref: 2 

References: 
1)eCEN-e5

2 , Rev. 03, Combustion Engineering Emergency Procedure Guidelines, page 5-22.  2) Operating Instruction S023-14-3, Rev. 0, Bases and Deviation 
Document for Loss of Coolant, page 122 Of 162.
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DOCUMENT: Module 09

PARAMETER:
REACTOR HEAD SAT MA

Engineering Limit and Bases 
RGIN

PREPARED BY:

Date:

VERIFICATION STATUS. COMPLT The Safety-selated design information conta in this 
document has been verified to be correct means of 
Design Review Using Checkl.i sts e by s Jof 

QAM-i01.  
Name 

Datet/•_/ Independent Reviewer 
Date ----

APPROVED BY:

9t L
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Group 02

Date:•

R
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STUDy 

EMERGENCY OPERATING PROCEDURES 
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Module: 09 

Parameter: 
REACT 

Step Value(s): 

> 20 deg F 

le 
Engineering 

Lijmit(s): 

Lower limit = 1 deg F

'Group: 02 
OR HEAD SAT MARGIN

se(s): 

ed for alternate reactor vessel -vel indication.

Bases for Engineering Limit (s): All Of the Optimal EOI1s AL Opra he Optimal 
c Contain a floating step for "Determining 

Lrechne ls are(exaple 
Reference 1, page 38 of 84).  

di ee d to. an attachment . . o e al , - . . If both 
RVL~ S han els arefound to be Inoperable, the operator is 

drircatedon'# 
aexatcen 

for "Alternate Reactor Vessel Level 

Verifications 
(he ampl Reference I page 56 Of 84) which 

contains the step value for Reactor.Head 
Saturation 

vargin of 
greater than 20p..  
Reference 2 states: 

"-If the Reactor Head Satrto 
"then Reactor Ve Saturatio Margin is less than 20OF, than Reac.to V s e ev (head) would be confirmed at less 

Although no further explanation for the step value selection IS 

given, it can be inferred 
that the absence in the reactor vessel head is indicative of reac vessel alevt e 

less than 100%. 
o ucoe 

rectr vessel level 
Since saturation margins greater than 0OF equate to subcooled 
coolant (i.e. verification of level), F is the lower engineering limit.
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Assumptions: 
For Alternate 

Reaco 
actor Head St actor Vessel Level Verification 

(Reference 1), a 

Recate 
cad Suration Margin greater than 20F wasseece 

nsubcooled coolant in the reactor vessel head.lecte The lower engineering limit of 1OF does not include instrument 
uncertainties, 

process uncertainties, 
or operating margin.  In accordance with NES&L Quality Procedure SO23- _ 1 

documents that are=not Primare or Secondary Design documents may 

be Used as reference documents if justificatin 
is provided.t 

references noted below are formal engineering correspondenc 
The 

between the design principals (e.g., NSSS vendor architect , 

us 
ve• n d or ar c iespond e tc ,) 

and SCE. Their Use as reference material is justified when the 
basis for the engineering limit is. operational 

experience', 
or 

"engineering judgement$, and no Primas or Secondary Design 
Document exists.

-1 : 2

References:

1) Emergency Operating Instruction S023-12-6, Rev. 06, Loss of 

Feedwater, pages 38 and 56 of 84 (included for examnni Purposes only).

2) Operating Instruction S023-14-6 Rev. 0, Bases and Deviation 
Document for Loss of Feedwater, page 132 of 162.

rev. o0

rev. 01

I
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SATURATION MARGIN

PREPARED BY:

/

- O NUMBER. 2001216 

Engineering Limit and Bases 

•gPrinat-Namre-

Date: 4�Z
VERIFICATION STATTS OpT 
Tocument haeyMeent design information 

contained 
in this 

do um nt has been Verified t e or ct by m a s o 

Design Review str 
be contn am/ Using Chec li t o . m fof 

n e e e tei - QAMa101 .  Independent Revj'=Wga ur ý•//•••

nowe

APPROVED BY:

j/ 2 4 &-7
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SONGS 2 &3 INTUETSUITABILITY 
STUDY EMERGENCY OPERATING PROCEDUREs 

ENGINEERING LIMIT BASES DOCUWMNT 

GEoup: 02 
SATURATION MARGIN

Step Value(s): Use(s): 
Fsed for alternate 

reactor vessel level indication.  
Engineering 

Limit(s): 
Lower limit = I deg F 
Sases for Engineering 

Limit (s) All of the optimal E o na 
g step for Determining 

RV.?4 channels (exampe, Reference 
e or"e -

~uq Pere a r falound to Refee -e 1, page 38 Of 84). If both 

VLer •ch n ar ef tb,.inoperable, 
the operator is 

dirnted to an attachment for "Alternate Reactor Vessel Lv 

Verification" 
(example, Reference 1, page 5 ofs84) Level 

20OF.~~~ 
~ ~ ag 5PV~efr C -Y 6 Of 84) which 

contains the step value for RCS Saturation 
Margin of greater than 

Reference 2 states: 
"IR•s Saturation 

Margin is calculated 
f QSDpS o- manua ly 

using' available TH. indications 
adPRPQSr 

ldcto 

If RCS Satuat ti.n •Mca-ins Heand 
tbrom 20ssu r t React..  

e O (aen , in :- i !7 e a t e r th a n 2 0 .-p . I c a __o n. .  
Vessel level (Plenum) is greater than 82 t"hen Reactor 

Although no further explanation 
for the value selection is given, 

it can be inferred that since an RCS Saturation 
Margin greater 

than 2 0 *F indicates subcooled coolant in the plenumRaco 
Vessel level is greater than 82.eactor Since saturation 

margins greater than OOF equate to subcooled 
coolant, I'F is the lower engineering 

limit.
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Assumptions: 

;For Alternate Reactor Vessel Level Verification (Reference 1), an 
RCS Saturation Margin greater than 200F was selected to indicate 
subcooled coolant in the plenum.  

The lower engineering limit of I"F does not include instrument 
uncertainties, process uncertainties, or operating margin.  

I 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: 2 

References: 

1) Emergency Operating Instruction S023-12-6, Rev. 06, Loss of 
Feedwater, pages 38 and 56 of 84 (included for example 
purposes only). I rev. 01 

2) Operating Instruction S023-14-6, Rev. 0, Bases and Deviation 
Document for Loss of Feedwater, page 132 of 162.
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ABB COMBUSTION ENGINEER3NG 
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison
PROTECT:I ISOPS 1it.Support

DOCUMENT: Module 09

PARAMETER: SATURATION MARGIN

C-B JOB NUMBER: 2001216 

Engineering Limit and Bases

PREPARED BY: Joser h R. Conrdon 
Co nizant Engineer (Print Name) 

0Dat

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

Name

APPROVED BY:
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Group 03

e: 
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 09 Group: 03 
Parameter: SATURATION MARGIN 

Step Value(s): Use(s): 
> 160 deg F and To determine if RCS repressurization RISING needs to be limited to prevent 

pressurized thermal shock (PTS).  
Engineering Limit(s): 

Upper limit = 200 deg F 

Bases for Engineering Limit(s): 
The upper subcooling limit has a basis in Reference 1, Section 13.5.2. This limit exists to provide a convenient way to define acceptable combinations of low temperature and high pressure to avoid Pressurized Thermal Shock (PTS) of the RCS. The value of 200OF is based on existing plant thermal-hydraulic and fracture mechanics analyses and is judged to provide a sufficient operating band in order not to interfere with the operator's ability to control the plant.  
From Reference 2, 160'F corresponds to the upper value of saturation margin measurements that would be seen during a normal post-shutdown RCS cooldown to shutdown cooling entry conditions.  Reference 2 also notes that 160"F is 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 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 single parameter is combined with specified operating limits on that parameter, the values given for the operating limits are evaluated for their engineering limits.
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ASsUmptions: 
No instrument inaccuracies are accounted for in the engineering limit.  
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

I rev. 01

In accordance with NES&L Quality Procedure S023-XXIV-7- 1 5 , I rev.01 documents that are not Primary or Secondary Design documents may 
be used as reference documents if justification is provided. The 
references noted below are formal engineering correspondence 
between the design principals (e.g., NSSS vendor architect, etc,) 
and SCE. Their Use as reference material is justified when the 
basis for the engineering limit is "operational experience", or 
"engineering judgement", and no Primary or Secondary Design Document exists.  

Ref: 2 

References: 
1) CEN-152, Rev. 03, Combustion Engineering Emergency Procedure Guidelines, pages 13-22 through 13-27.  2) Operating Instruction S023-14-5, Rev. 0, Bases and Deviation Document for Excess Steam Demand Event, page 35 of 154.



File No: 009-OPS92-0 8 7 Revision: 01 
Page: 1 of 5 

ABB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMENT COVER SINET

Southern California Edison 

ISOPS II Support

DOCUMENT: Module 09
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Engineering Limit and Bases
SATURATION MARGIN BY CET
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SONGs 2&3 INSTRUMENVT SUITABILITY 
STUDy 

EMERGENCy OPERATING PROCEDURES 

LNGINEZRING LIMIT BASEs DOCUIMET
Module: 09 

Pa~rameter: 

Step Value(s): 

> 2 0OF

Group: 01 

SATURATION MARGIN BY CET 

Use(s): 

When EDG is loaded, to direct Overriding and energizing Class IE Pressurizer Backup Heaters to maintain Core Exit Saturation > 20°F. Margin 
To maintain saturation margin while Performing controlled Primary plant depressurizatin 

and cooldown.  
Used as the minimum indication that the core is covered with subcooled liquid.  

To determine if saturation margin is being maintained above the minimu acceptable (> 2 06F) to determine if PZR heaters need to be energized during diesel generator loading Operations.  

To verify charging and/or si Pumps are maintaining Core Exit Saturation Margin - greater than 20°F.  
To maintain CET Saturation Margin > 
2 0'F by operating AFW and available ADVs.  

To determine if the operator must go to the Functional Recovery procedure.  To determine whether or not to stay with the present success path (i.e.  CET sat margin > 200F, RVLMS plenum > 82%).  
To evaluate the performance of the success path (i.e. CET sat margin > 206F, RVLMS plenum > 82%)
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> 209F (Continued)

To verify charging pup throttling criteria.  
To verify adequate RCS heat removal.  To verify shutdown Cooling conditions are met (CET saturation margin > 20*F, RVLMS > 82a).  

To ensure reactor Coolant is in the desired state (> 20oF subcooled) to remove core heat.  
To ensure RCs is > 20•F SUbcooled as indication that single phase natural circulation is established.  

Used as criteria for HPSI throttle/stop (CET sat RVLMs 8 margn 
To verify RCS inventory control Safety Function Status Checklist (SFSC) criteria are satisfied and-the core remains covered.  

To verify CET saturation margin is > 200F to enhance natural Circulation.  To verify appropriate Shutdown Cooling entry conditions (e.g. 20F subcOoling, RVu > 82%, etc.).  
To verify saturation marg . I rev. 01 

th e lnl um cc e t • 1 ar in is ab ov e ? the minimum acceptable value during RCS void elimination.  
To maintain saturation margin while performing controlled primary plant depressurization 

and cooldown.  
To determine if CET Sat Margin requires SIT makeup to the RCS 
2 00F specified).

20 F
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To determine actions to be taken if 
saturation margin is < 20-.  I rev. 01 To alert Operator not to initiate Degas or Letdown any time C e =u~u auzo Mar i • -- • Core Exit 
Saturation 

Margin is below 20F While 
evolution a Cooldown/Depressuration 

2 0"F TO 2 00" To ensure RCs pressure control by verifying Saturation Margin maintained 
between the maxi a 

minimum values a mum and <20o°F (20-p and 200"F).  
To verify that saturation margin is being maintained 

less than the 200OF 
'F concern for PTS.  To determine during a SGTR (with T-hot < 530

and RZRepressure 
> 1000 Psia) if rapidly ineasng 
vS/G el requires shifting from 

maintaining 
RCp NPSH and C A 

to reducing PZR Pressure to SAT Main /- > 0-ps of S/G pressure Withi n > 50 "s 
Tizeering Limit (s): 

,er limit rev. 01 

er limit = 200OF 

is for Engineering 
Limit (s): 'ration margins greater than 0-F equate efore l'F is the lower engineering 

limit lower limit on subcooling 
contained in the EpGs is 

nally, 20"F (Refereince cotand).. 
.  

-nal v (eue is ba 
Reference 1 explains that this 

rences 2 val is sed on engineering 
judgemeant 

tAc t 

2ece (plus , subcooled margin should bemait According to 
20*? (hp us inaccuracies) during cOoldown mR rnen greater 

det lwing basis for this limit: •eference 3 "tThersubc°Oled 
margi va 

"T b ar gin value of20 is based on a minimum 

to le ce man t rgi n below saturation that C elieves shiul 

reachint sainueto preclude the PO•s sh.ait-E believes-eht-y •. •uat~ ion ...... -S sibil lty sho..uld 
reaching Technicallta tio c o ns in the reactor coolaetentl 

Tedcho"~~ •only I p margin is needed to onflo w coolan in the RCs...
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"Page: 5 of 5 lThe Upper subcooling limit has a basis in Reference 1, Section 

ý13.5.2. This limit exists to provide a convenient way 
- .Mbinations 

to definnnew • 

acid Pressurized Thermalcf low temperature and high Pressure to 

a0v 
Shock (PTS) Of the RCS. 

o 

-F wstn selected by collective e•nte€."The value of 
anF wasselectedb-y 

collectiveengineering 
judgement based on 

existing Plant .ug et roin ........ and fracture mechanics analyses 
and was judged to provide a sufficient operating band in order 
not to interfere with the operator's ability to control the 
Plant. There is no supporting calculation for the value of 200psaturation 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.  

The- references noted below are assumed to be Secondary Design 

documents. This assumption is Justified based ondthe fact that they 
describe strategies which have been reviewed and commented on by the 
NRC.  

Ref: 1, 2, and 3

References:

1) CEN-152, Rev. 03, Combustion Engineering Emergency Procedure 
Guidelines, pages 13-22 throuah 1 -37

2) CEN-259, An Evaluation of the Natural Circulation Cooldown 
Test Performed at the San Onofre Nuclear Generating Station, pages 82 and 109.

J) CE-NPSD-1 5 4 , Natural Circulation Cooldown Task 430 Final Report, page 5-20.

d

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

ENGINEERING LIMIT BASES DOCUMENT

Module: 09 

Parameter: 

Step Value(s): 

> 80oF 

< 80"F

> 160OF 

80°F TO 160oF 

< 160OF 

PER ATT 24 
(of Functional 
Recovery Proc.) 

20°F TO 160OF

Group: 02 

SATURATION MARGIN BY CET 

Use(s): 

To verify CET Saturation Margin is > 80°F, and if it is not, to initiate corrective action to raise it.  
To determine actions to be taken if saturation margin < 80"F.  
To verify CET Saturation Margin is > 80"F, and if it is not, to initiate corrective action to raise it.  
To determine actions to be taken if saturation margin > 1600F.  
To determine actions to be taken if saturation margin is not within the optimal band of 80OF to 160OF.  
To determine if Core Exit Saturation Margin is within the optimal band (80 - 160"F) specified.  

To verify CET Saturation Margin is less than 160"F and if not, to initiate corrective action to reduce it.  

To evaluate the required trend for PZR pressure to determine subsequent course within the procedure.  
To determine actions to be taken if saturation margin is not within the optimal band of 20"F to 160OF.
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Engineering Limit (s): 

Lower limit = 

Upper limit = 200°F 

Bases for Engineering Limit(s): 
Saturation margins greater than O0F equate to subcooled coolant.  Therefore I"F is the lower engineering limit.  
The lower limit on subcooling contained in the EPGs is, 
nominally, 20"F (Reference 1). Reference i explains that this numerical value is based on engineering judgement. According to 
References 2 and 3, subcooled margin should be maintained greater than 20"F (plus inaccuracies) during cooldown. Reference 3 provides the following basis for this limit: 

"The subcooled margin value of 20"F is based on a minimum tolerance margin below saturation that C-E believes should be maintained to preclude the possibility.'of inadvertently reaching saturation conditions in the reactor coolant flow path. Technically, only I F margin is needed to provide Subcooled coolant in the RCS. " 

The upper subcooling limit has a basis in Reference 1, Section 13.5.2. This limit exists to provide a convenient way to define acceptable combinations of low temperature and high pressure to 
avoid Pressurized Thermal Shock (PTS) of the RCS. The value of 
200°F was selected by collective engineering judgement based on 
existing plant thermal-hydraulic and fracture mechanics analyses and was judged to provide a sufficient operating band in order not to interfere with the operator's ability to control the plant. There is no supporting calculation for the value of 200"F saturation margin.  
Reference 4 states that the optimal band of 80F to 160F corresponds to saturation margin measurements that would be seen 
during a normal post-shutdown RCS cooldown to shutdown cooling entry conditions. Reference 4 also notes that these values are well within the Reference 1 limits of 20*F and 200 F.  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 6) 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 RCS.  
Attachment 24 of the Functional Recovery procedure (Reference 7) also defines an optimal band of 20OF to 160°F.
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:AssuMptions: 
The 20"F numerical value Used in Reference 3 o margin only. i providesOperating 
The lower engineering lm 
Uncertaintiese, 

r limit does not include instrument 
Srocess uncertainties, 

or operating 
margin.  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 20oF to d60 -F for an Optimal band Of core exit 

saturation margin. It is assumed these values were selected for 
inventory control concerns as in Reference 5.

re.frences noted below are assumed to be Secondar Design 
documents. This assumption is justified based on thefa th 

they describe strategies w hv been rveed an mented on by the NRC. es which

-ezý 1, 2, and 3

in accordance with NES&L Quality Procedure -
rev. 0, 

documents that are not Primay or Secondur 
ItDeiVdc etm 

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 

"basisfeerengineering 

limit is 
forie 

nt 

""lim•it" 
i. operatlonal 

experience" 
or 

Document exists. 
r Secondary Design 

Ref: 4 and 6 

References:

) CEN-l52  Rev. 03, Combustion Engineering Emergency Procedure 
Guidelines pages 13-22 through 13-27.  2) CEN-25 9 , An Evaluation of the Natural Circulation Cooldown 
Test Performed at the San Onofre Nuclear Generating Station, pages 82 and log.  3) CE-NPSD-1

5 4 , Naturai Circulation Cooldown Task 430 Final Report, page 5-20.
4) Operating Instruction S023-14-6, Rev. 0, Bases and Deviation Document for Loss of Feedwater, page 34 of 142.

I rev. 01

I rev. Ol
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Emergency Operating Instruction S023- 1 2 - 4 , Rev. 03, Steam 
Generator Tube Rupture, step 17k (included for example Purposes only).

Operating Instruction S023-14-4, Rev. 0, Bases and Devia 
Document, page 59 of 185.

7) Emergency Operating Instruction SO23- 1 2 9 , Rev. 05, Functional Recovery Attachment 24, Core Exit Saturation Margin Control (included for example purposes only).

5) 

6)

I rev. 01

I rev. 01

W4JL
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERING'LIMIT 

BASES DOCUMENT 
Module: 09 

Group: 03 
Parameter: 

SATURATION MARGIN BY CET 

Step Value(s): Use(s): STABLE 
To verify proper core heat removal (via trending the parameter).  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 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 single 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are 
evaluated for their engineering limits.  

Assumptions: 
None 

References: 
None
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 09 
Group: 04 

Parameter: SATURATION MARGIN BY CET 

Step Value(s): Use(s): 
> 20"F Used for alternate reactor vessel 

level indication.  
Engineering Limit(s): 

Lower limit = 1F 

Bases for Engineering Limit(s): 
All of the optimal EOIs contain a floating step for "Determining RVLMS Operability" (example, Reference 1, page 38 of 84). If both RVLMS channels are found to be inoperable, 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 0"F equate to subcooled coolant, 1 F is the lower engineering limit.  

Assumptions: 

The lower engineering limit of I*F does not include instrument uncertainties, process uncertainties, or operating margin.  
In accordance with NES&L Quality Procedure SO23-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.
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Page: 3 of 3 Their Use as reference material is justified "hen the basis for 

.th engineering limi is elli Jslidh 
tuce .en. n l i "Operational experiencea. or "engineering 

dg e .and no Primar or Secondary Design Document exiIsts. 

Irev. 01 Ref: 2 
References: 

1) Emergency Operating Instruction S023- 1 2 -6, Rev. 06, Loss of 
Feedwater (included for example Purposes only).  

2) Operating Instruction S023- 1 4. 6  Rev. or Bases and Deviation 
Document for Loss of Feedwater, page 132 of 142.
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

IEAýNT:* Southern California Edison 
PROJECT: ISOPS II Support

PLANT. San Onofre 2&3 

C-E JOB NUMBER: 2001216

DOCUMENT: Module 09

PARAMETER:

Group 05 Engineering Limit and Bases
SATURATION MARGIN BY CET

PREPARED BY:

Date:

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

Independent Reviewer Sigature Date

APPROVED BY:

Rttýý
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SONGS 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.



File No: 009-OPS92-153 
Revision: 01 
Page: I of 10 

ABB COMBUSTION ENGINEERING INSTRUMENT USE AND BASES TABLE COVER SHEET

Si z T: Southern California Edison 

PROJECT: ISOPS II Support

MODULE: 

PREPARED B

PLANT:

C-E JOB NUMBER: 2001216

10 REACTOR POWER 
CEA POSITION 
REACTOR VESSEL LEVEL (HEAD) 
REACTOR VESSEL LEVEL (PLENUM) 
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Q.A. APPROVED TABLE

( 
SONGS 2/3 Ii PHASE II 

INSTRUMENT USE AND BASES TABLE
DATE: 04/26/93 
REVISION: 01

O.A. APPROVED TABL0
Module #: 10

II GRP PARAMETER ENG. LIMIT BASES USE 

01 CEA POSITION INSERTED EXCEPT I This engineering limit was chosen because It is one of To determine if all but one CEAs are inserted as part 
UL INSRTD EXCPT I the General Design Criteria. it is also contained in J of the verification of adequate reactivity control.  the T.S. definition for shutdown margin and the LCO for I 

reactivity control. I.  

01 REACTOR POWER LOWERING There are no engineering limits for the trending or To confirm that the reactor is under control.  
NONE monitoring of parameters. Since no value Is specified 

in the trend, no engineering limits apply.  

01 REACTOR POWER STABLE/LOWERING There are no engineering limits for the trending or To confirm that the reactor is under control.  
NONE monitoring of parameters. Since no value is specified in the trend, no engineering limits apply.  

02 REACTOR POWER jIE-4X& STBL,LWRG 1E-4X power was chosen based on engineering judgement. To confirm that the reactor is under control.  LWRG,STBL&<IE-4x IE-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.  

03 REACTOR POWER STABLE OR LWRNG There are no engineering limits for the trending or To verify boron addition via decreasing reactor power NONE monitoring of parameters. Since no value is specified indication.

REACTOR POWER LOWERING 
NONE

ths e trern, no engineering limits apply.  

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

To verify boron addition via decreasing reactor power 
indication.

03

I STEP VALUE/ I
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O.A. APPROVED TABLE 
Module #: 10 

G.A. APPROVED TABLE 

STEP VALUE/ 
GRP PARAMETER ENG. LIMIT BASES 

USE 

01 REACTOR VESSEL LEVEL (HEAD) 100% A tower limit of 100% is based on the physical location To ensure.n.sgj,..anipl yold formed in the head and LL 100% of the highest HJTCS sensor, which is 39 inches from evaluate charging requirements following an RCP restart.  
the top of the RV Heed. When the highest sensor is covered (i.e. 100% indicated level), no significant voiding exists in the RY Head region.  

01 REACTOR VESSEL LEVEL (HEAD) 1001 A lower limit of 100% is based on the physical location To determine if steps to collapse a void In the reactor LL 100% of the highest HJTCS sensor, which is 39 inches from vessel should be initiated.  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.  

01 REACTOR VESSEL LEVEL (HEAD) < 100[ A lower limit of 1001 is based on the physical location To determine if steps to collapse a void in the reactor LL 100X of the highest HJTCS sensor, which is 39 inches from vessel should be Initiated.  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.  

01 REACTOR VESSEL LEVEL (HEAD) I100 A lower limit of 100% is based on the physical location To determine if pressurizer level needs to be raised LL 100% of the highest HJTCS sensor, which is 39 inches from proir to RCP restart to compensate for void collapse.  the top of the RV Head. When the highest sensor is covered (i.e. 1001 Indicated level), no significant 
voiding exists in the RV Head region.

/
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INSTRUMENT USE AND BASES TABLE

Q.A. APPROVED TABLE

DATE: 04/26/93 
REVISION: 01

O.A. APPROVED TABLE
Module #: 10

STEP VALUE/
rARAMRI.K ENG. LIMIT BASES 

02 REACTOR VESSEL LEVEL (HEAD) I100 In developing the correlation between PZR level and RV To' NONE level, the latter is the independent variable upon cow, which the required PZR level depends. Therefore, no indi eng limits can be assigned. See File #009-0PS92-070 for the corresponding PZR Ivi eng limits.  

02 REACTOR VESSEL LEVEL (HEAD) 482 In developing the correlation between PZR level and RV To v I NONE level, the latter is the Independent variable upon corpi which the required PZR level depends. Therefore, no Indic eng limits can be assigned. See File #009-0PS92-070 for the corresponding PZR Ivl eng limits.  

02 REACTOR VESSEL LEVEL (HEAD) 202 In developing the correlation between PZR level and RV To ve NONE level, the latter is the independent variable upon compe which the required PZR level depends. Therefore, no Indic eng limits can be assigned. See File #009-0PS92-070 
for the corresponding PZR Ivt eng limits.  

02 REACTOR VESSEL LEVEL (HEAD) OX in developing the correlation between PZR level and RV To vel NONE level, the latter is the independent variable upon compel which the required PZR level depends. Therefore, no indici eng limits can be assigned. See File /009-0PS92-070 
for the corresponding PZR Ivt eng limits.

'erify that Pressurizer inventory is sufficient to 
ensate for RCP restart void collapse with a void 
cated by the RVLMS.  

erify that Pressurizer inventory is sufficient to 
nsate for RCP restart void collapse with a void 

cated by the RVLMS.  

'rify that Pressurizer inventory is sufficient to 
nsate for RCP restart void collapse with a void 
ated by the RVLMS.  

rify that Pressurizer inventory is sufficient to 
nsate for RCP restart void collapse with a void 
ated by the RVLMS.

/

I I

USE
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PAGE NO:

C.A. APPROVED TABLE 

STEP VALUE/ GRP PARAMETER ENG. LIMIT BASES 
USE 

03 REACTOR VESSEL LEVEL (HEAD) < JOOD RV level can be estimated using SMN and temp sensors in Used for alternate reactor vessel level indication.  
NONE 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. 

I 

04 REACTOR VESSEL LEVEL (HEAD) < 1OO% The HJTCS provides descrete level indications depending.. I. To verify that a'void exists in the reactor vessel UL 48% on which of its 8 sensors (3 in the head) are prior to raising pressure to collapse the void.  uncovered. When sensor 01 is uncovered, the Reactor Vessel Level Monitoring System provides a reactor 
vessel head level indication of 48%.

(
SONGS 2/s II PHASE Ii 

INSTRUMENT USE AND BASES TABLE

'S92-153 
6 -. 10

KtRETOR VESSEL LEVEL (HEAD) 

REACTOR VESSEL LEVEL (PLENUM) 

REACTOR VESSEL LEVEL (PLENUM)

RISING 

NONE 

>= 82% 

LL 82% 

>- 82K 

LL 82%

OR STABLE There are no engineering limits for the trending or 
monitoring of parameters. Since no value is specifiec 
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% level 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 level be at least at the top of the hot leg nozzles in addition to 
> 30% level in the PZR to demonstrate that inventory 
control has been established prior to allowing HPSI 
flow to be throttled or stopped.

To verify SITs are injecting water.  

Used as criteria for HPSI throttle/stop (CET sat margi 
> 20 deg F, RVLNS >= 82%).

To verify charging and/or Sl pumps are maintaining 
Reactor Vessel level (plenum) >= 82%.

DATE: 04/26/93 
REVISION: 01

O.A. APPROVED TABLE

I

U2 

01 

01

Module #: 10

d
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Nodule #: 10 
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I I STEP VALUE/ GRP PARAMETER ENG. LIMIT 
OASES 

U 

_______A__E____USE 

01 REACTOR VESSEL LEVEL (PLENUM) > 82J CEN-152 requires that the Reactor Vessel level be at To verify charging pump throttling criteria.  ILL 822 least at the top of the hot leg nozzles in addition to > 30% level in the PZR to demonstrate that inventory control has been established prior to allowing HPSI flow to be throttled or stopped.  

02 REACTOR VESSEL LEVEL (PLENUM) >= 822 Sensor #5 in the HJTCS is located at the top of the hot To verify absence of voids In reactor vessel head and LL 82% leg lip and indicates that the plenum level is >r82. plenum region which could stop single phase natural 
The engineering limit Is based on the requirement to circulation flow.  keep the RCS loops filled so that subcooled natural circulation may proceed normally.  

2 REACTOR VESSEL LEVEL (PLENUM) >a 822 Sensor #5 in the HJTCS is located at the top of the hot To verify that reactor vessel level (plenum) is LL 822 leg lip and indicates that the plenum level is >=82X. adequate to support single phase natural circulation The engineering limit is based on the requirement to (>= 822).  
keep the RCS loops filled so that subcooled natural 
circulation may proceed normally.  

REACTOR VESSEL LEVEL (PLENUM) 82X Sensor #5 in the HJTCS is located at the top of the hot To determine when to inititate steps to collapse a void LL 82z leg lip and Indicates that the plenum level is -e82%. In the reactor vessel during a natural circulation 

The engineering limit is based on the requirement to cooldown while depressurizing to enter shutdown cooling.  
keep the RCS loops filled so that subcooled natural circulation 

may proceed normally.

DATE: 04/26/93 
REVISION: 01
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GA. APPROVED TABLE 

STEP 
VALUE/ 

GRP PARAMETER ENG. LIMIT 
BASES S~USE 

03 REACTOR VESSEL LEVEL (PLENUM) < 82X RV level can be estimated using SMM and tenp sensors in Used for alternate.reactor vessel level Indication.  NONE the RV and hot legs to draw a correlation to RV level. I There is no eng limit for the correlation between these parameters since no specific operator action is included in the use statement.  

03 REACTOR VESSEL LEVEL (PLENUM) >- 82X RV level can be estimated using SHM and temp sensors in Used for alternate reactor vessel level indication.  NONE 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.  

04 REACTOR VESSEL LEVEL (PLENUM) m 82X Sensor #8 is the lowest sensor in the HJTCS and is To verify RCS inventory control Safety Function Status LL 21X located just above the fuel alignment plate. If sensor Checklist (SFSC) criteria are satisfied and the core 
#8 is covered with water, the RVLMS will show that the remains covered.  level is >=21X. -z21X is positive Indication that the 
core is covered.  

04 REACTOR VESSEL LEVEL (PLENUM) >u 82X Sensor #8 is the lowest sensor In the HJTCS and is To determine whether or not to stay with the present LL 21X located just above the fuel. alignment plate. If sensor success path (i.e. CET sat margin > 20 deg F, RVLHS 
#8 is covered with water, the RVLMS will show that the plenum z 82X).  level is >=21X. >=21X is positive indication that the 
core Is covered.
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REVISION: 01 

H.A. 
APPROVED TABLE Module #: 10 Q.A. APPROVED TABLE 

I I STEP VALUE/ GRP PARAMETER ENG. LIMIT 
BASES 

U S~USE 

04 REACTOR VESSEL LEVEL (PLENUM) >= 822 Sensor #8 is the lowest sensor in the HJTCS and is To evaluate the performance of the success path (i.e.  
LL 21% located just above the fuel alignment plate. If sensor CET sat margin > 20 deg F, RVLMS plenurm >' 822).  #8 is covered with water, the RVLNS will show that the level is -=21%. >-21% is positive Indication that the 

core is covered.  

05 REACTOR VESSEL LEVEL (PLENUM) 100% Sensor #4 of the RVLMS is located approxomately 5 To ensure no void formed in the Plenum and evaluate 
LL 100% (PLENUM) Inches below the bottom of the UGSSP. If sensor #4 is charging requirements foltowfng an RCP restart.  covered, then the indicated Plenum level will be 100%.  

An indication of 1002 plenum level indicates that the 
plenum is free of voids.  

05 REACTOR VESSEL LEVEL (PLENUM) 1002 Sensor #4 of the RVLNS is located approxomately 5 To determine if steps to collapse a void In the reactor 
LL 1002 (PLENUM) inches below the bottom of the UGSSP. If sensor #4 is vessel should be initiated.  covered, then the indicated Plenum level will be 100%.  An indication of 1002 plenum level indicates that the plenum is free of voids.  

05 REACTOR VESSEL LEVEL (PLENUM) 100X Sensor #4 of the RVLMSais located approxomately 5 To determine if pressurizer level needs to be raised LL 100% (PLENUM) inches below the bottom of the UGSSP. If sensor #4 Is prior to RCP restart to compensate for void collapse.  
covered, then the indicated Plenum level will be 1002.  An indication of 100X plenum level indicates that the plenum is free of voids.
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STEP VALUE/ 
GRP PARAMETER ENG. LIMIT BASES 

USE 

06 REACTOR VESSEL LEVEL (PLENUM) 82% In developing the correlation between PZR level and RV To verify that Pressurizer inventory is sufficient to NONE level, the latter is the independent variable upon compensate for RCP restart void collapse with a void which the required PZR level depends. Therefore, no Indicated by the RVLMS.  eng limits can be assigned. See File N009-OPS92-070 
for the corresponding PZR IvI eng limits.  

07 REACTOR VESSEL LEVEL (PLENUM) I100 82% is based on a recommendation that the indicated To verify appropriate Shutdown Cooling entry conditions LL 82% reactor vessel level be at least 82% in the plentin, (e.g. 20 deg F subcooling, RVLMS a 100, etc.).  which corresponds to a level at the top of the hot 
legs, prior to entering shutdown cooling.  

07 REACTOR VESSEL LEVEL (PLENUM) 100% 821 is based on a recommendation that the indicated To verify shutdown cooling conditions are met (CET LL 82X reactor vessel level be at least 82% in the plenum, saturation margin > 20 deg F, RVLMS a 100).  which corresponds to a level at the top of the hot legs, prior to entering shutdown cooling.  

01 REACTOR VESSEL UPPER HEAD TEMP 100 deg F/HR The maximum cooldown rate for the RCS Is 100 deg F/hr To ensure that the maximum cooldown rate for the UL 100 deg F/HR when RC cold leg tenperature is greater than 145 deg F Reactor Vessel Upper Read 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 established and the UL 4O DPN decreasing and that the reactor is subcritical. reactor is subcritical.

/ /
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 10 
Group: 01 

Parameter: CEA POSITION 

Step Value(s): Use(s): 
INSERTED EXCEPT 1 To determine if all but one CEAs are inserted as part of the verification of adequate reactivity control.

Engineering Limit(s):

Upper Limit: The highest worth CEA fully withdrawn . and all other CEAs fully inserted

Bases for Engineering Limit(s): 
No more than one CEA not fully inserted is one of the acceptance rev. 01 
criteria listed in the Standard Post Trip Actions and the Safety 
Function Status Checks in Ref. 1. This acceptance criteria is 
chosen because it is one of the General Design Criteria (Ref. 2).  
The Technical Specifications (Ref. 3 & 4) require that a minimum 
shutdown margin of 5.15 delta k/k be maintained at all times 
while operating in Modes 1 ,23, and 4. Shutdown margin is 
defined in the Technical Specifications (Ref. 3 & 4) as the 
instantaneous amount of reactivity by which the reactor is 
subcritical or would be subcritical from its present condition assuming all full length control element assemblies (shutdown and 
regulating) are fully inserted except for the single assembly of 
highest reactivity worth which is assumed to be fully withdrawn.  
Ref. 5 provides a procedure for determining shutdown margin and 
is based on data found in Ref. 6 & 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. The references noted below are assumed to be Secondary I rev. 01 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. In accordance with NES&L Quality Procedure S023-XXIV-7- 1 5 , 
the references noted below are considered to be Secondary Design documents. Their use as reference documents for the 
engineering limit basis is assumed to be justified based on 
ensuring that the engineering limit is consistent with the current design basis and operating license.  
Ref: 2,3,4

I rev. 01

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.  
3. San Onofre 2 Technical Specifications, Amendment 94, Section 3.1.1 and Bases, and Definition 1.27.  
4. San Onofre 3 Technical Specifications, Amendment 84, Section 

3.1.1 and Bases, and Definition 1.27.r
5. Surveillance Operating Instruction S023-3-3 .29 Determination of Reactor Shutdow Margin.  
6. Plant Physics Data Book, San Onofre Unit 2, Document # M38097, Rev. 19.  
7. Plant Physics Data Book, San Onofre Unit 3, Document # M38098, Rev. 13.

I rev. 01 

I rev. 01 

rev. 01
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'BONGS 2&3 -INBTRMC3II SUI:TABILITYSTD ENERGENCY OPEPRTIMG PROCEDUES 
ENGINEERING 

LIMIT BASES DOCUMNT 
POaule: 10 

Group: 01 Parameter. 
REACTOR POWER 

Step Value(s): 
Use(s): Lowering 
To confirm the reactor is under control.  Lowering/Stable 
To confirm the reactor is under control.  

Engineering 
Limit(s): 

None 

__.. for Engineering Limit(s): 
!here are no associated engineering limits 1arameterss Since no value is specified in the trendinouf 

rato is ns • ... . . ng nee lnathe- trend , no value rjjbe assigned to the engineering limit. Usually, when an 

'perator is in.strcted to trend an indication, 
the indication is 

Sed in conjunction with other parameters to corroborate 
the 

Ondition •f a safety function.' An operator is not required to 

2rfero a safety related action on the trending of a single Irameter b y itslin the EOIs. Where the trending of a 

Is cOMbined with specified operating 
limits on that kraMeteri the values given for the opeaiglmt 

r 

=aluated for their engineering limits.  

sumptions:

!erences:
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SONGS 2&£3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERING LIMIT BASES DOCUIMNT 

Module: I0 
Group: 02 

Parameter: REACTOR POWER 

Step Value(s): 
Use(s): < Ix104 t% and Stable or Lowering To confirm that the reactor is 
under control.  Engineering Limit(s): 

Reactor Power Level Lowering, or Stable and < ix10'% 

Bases for Engineering Limit(s): 
To ensure the success of any emergency Procedure the reactor 
must be controlled to minimize the heat input into the RCS.  
Verification of reactor control can be accomplished by observing 
the power level and its rate of change. However, the acceptance 
criteria for this safety function varies depending on the elapsed time since the reactor trip.  Immediately following a reactor trip, power decrease is rapid.  
Power level following a trip is governed by the rate of decay of 
delayed neutron precursors and the effects of source neutrons.  
Source neutron effects will not be discernable until reactor 
power has decreased to approximately 10.6t power (depending on 
shutdown margin and the amount of source neutrons). At the power 
level at which the effects of source neutrons become discernible, 
the rate of reactor power decrease will slow and reactor power 
will eventually stabilize as a result of subcritical multiplication. The operator should anticipate the stabilization 
of reactor power and not consider this stabilization to be a 
return to power. Therefore, the engineering limit selected is 
dependent on the power level of the reactor.
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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 lx10%. This power level is chosen based on engineering judgement. lxlO % 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. In addition, the power level of ix104 % of rated thermal power (determined by neutron flux and not including decay heat) is the point below which the local power density trip and the low Departure from Nucleate Boiling Ratio (DNBR) trip may be bypassed (Ref. 1 & 2).  

Assumptions:

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

Ref: 1,2 

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.

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

ENGINEERING LIMIT BASES DOCUMENT 

Module: 10 Group: 03 
Parameter: REACTOR POWER 

Step 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 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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SONS &3INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDUREYS 

ENGINEERING LIMIT BASES DOCUMENT

MOdule: 10 

Parameter:

Step Value(s): 

100% 

< 100% 

100% 

Engineerinlg Limit(s):

Group: 01 

REACTOR VESSEL LEVEL HEAD

To ensure no substantial void formed in the 
head and evaluate charging requirements following 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.

I rev. o1 
"-l ermine if pressurizer level needs to be 

raised Prior to-ReP restar to compensate for 
Void Collapse.

I rev. 01 

I rev. oi 

Srev. 01

Lower Limit: 100%

Bases for, Eng~ineering Limit Cs): The Heated Junction Thermocouple 
System (HJTCS)isd 

iedt 
diete lVoid in the reactor vessel head. The HJTCS provides t e.o 

"discrter ee ions based on the number of sensors COVered b y w a e r ( R f . 1 ) f t h e h i g h e ~ ~ s e n o is c o v e r edt e t h 

indicated level will b 0 hevsensor is covered then f av 

to exist with th _ be loot. H•. 
,•e h 

hilo •nghest 
HeoweverI it is sib 

is located 39 Inches b-l snsor coveed sic -_PSble for avoi to xi t w th th h~ hth en o c ve d si e the h igh est sensor 

is located 3Sinc he Satbelow t top of the reactor vessel head i h a e th ne o o u rat] • _ 'Margin M o t . . . .. = ea 

e. 2)..nct eSu in e HjTcs onitor (.MM) depends on to determine saturation

Use (s) :
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Page: 3 of 3 margin in the upper head, it is also limited by 

the highest sensor- Therefore, it is Possible fthe location of 

indicate 100% reactor vessel level While a void exists in the 

reactor vesse h. owever, a void smaller than the Volume 

a eth hest tcoTCS 
sensor will not affect the operator's 

oanbility to cool the core, it will not have a substantial 
effect 

oPressurizer 
level indications 

during changes in Rcs Pressure 
or f l o i g an RCP re tn 

c a g s n 

l ierupted by a vnid of rt , and natural circulation 
can not be 

significance u~ of this size.1 • r u at o a 

sta ted by a... ._void above thi e Therefore, the safety 

stgtn ai ve is negli ibld so the highest sensor for the uses st a te d P a b o v i s f leg l i gi b ~ si n c e a n y e f f e c t o n t e p r a i n f 

the r Plant is negligle. 
Therefore 

no action by the operato 

neequira tok elimatea Potential void o this Siz e n or isthe a 

need for the operator to compensae fthis sze nof it.thr 
a 

- e n s a tu e f o r i t . s" - • n r 
Assumptions: 1. A void smaller than the volume above the highest TCS rev. 01 sensor will not affect the operator's a l to colCh 

core, it will not have a substantial effecty to Coor th e 
level indications during changes in RCOn Pressurizer following an RCP restart, and natural circulation can not be 

in.teruPted by a voi-d of , 9 o n • u al - . . -
significanced bavo of this size. Therefore, the safety 

sigif... 
o a void above the highest sensor for the uses 

stated above is n .egligibe since any effect on the operation 
of the plant is negligibl. 

This assumption is based on 

engineering 
j udgement.  2. In accordance with NES&L Quality Procedure S023 xrev...  the references noted below are considered to be Seconda

engsneering c mets Their use as reference doc. entsco ry 
engineering 

l imit 
Justified based on 

ens rin th t t e e gin eri g l mit is consistent w t h 

current design basis and operating license.  
Ref: 1 

References: 
1. San Onofre 2 & 3, Updated Final Safety Analysis Report, Revision 8, Section 7.5.3.3.  2. Dwg. J-137 0 - 1 6 5 - 5 0 2 , HJTC Probe Installation, 

Rev. 01.
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INABB COMBUSTIO ENINGZEERING BI~zRING LIMIT DOCUMENT COVERSHE

Southern Caiif,,.,
PCOJT: ISO ISpý '- Supporti

a Edison

DOCUMENTi . odul.e 3.0

PARUMETER:
Engine~ REACTOR VESSEL LEVEL HiEAD

C-.E JOB NUMBER 
200121.6
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Cg"atngineer 
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Date
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Dj

ZL-_ANT.-
San OnOfre 25,3

Group 02

Date
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERING LIMIT BASES DOCUMENT 

Module: I0 
Group: 02 

Parameter: 
REACTOR VESSEL LEVEL HEAD 

Step Value(s): 
Use(s): 

100% 
To verify that Pressurizer inventory is sufficient to compensate for RCP restart void collapse with a void indicated by the RVTMS.  

48% 
To verify that Pressurizer inventory is sufficient to compensate for RCP restart void collapse With a void indicated by the RVLMS.  

20% 
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 

inventory 
is sufficient to compensate for RCP restart void 

collapse with a void indicated by the RVLMS.  
Engineering Limit(s): 

None 

Bases for. Engineering Limit (s): RVLMS level may be correlated to a minimu 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 
indication. See File #0 09-OPS92-

0 7 0 for the pressurizer level engineering limits.
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Assumptions: 

None 

References: 

None
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ABB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison
PROJECT: ISOPS I, Support

DOCUMENT: Module i0 Group 03

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases
REACTOR VESSEL LEVEL HEAD

PREPARED BY: __John. _ *F ahe_________ C~gni ant Eg.rprint Name) 

Co n nt Egineer, ( ature) Date:;

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

Name Independent Reviewer Signature
Date

Date

APPROVED BY:

aont~~ Enginee~ ng Manager (Print Name)

CLIENT.

PARAMETER:

San Onofre 2&3

iD60Z

MLANT-:
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SOiNGS 2 &3 INSTRUMIET SU3ITABIIIT STUDy Pja"'RGENCY OPERATING PROCEDUIMS 
-ENGINEERING 

LIMIT BASES DOCUMENT 

Module: 10 
Parametr: iGroup: 03 Parameter: 

REACTOR VESSEL LEVEL HEAD 

Step Value(s): 
Use(s): 
Used for alternate 

reactor vessel level indication.  

SLneering Limit(s).  

None 

Bases for Engineering Limit(s): 
The Reactor Vessel level can be conservatively 

estimated Using 

the saturation-margin 
at the locations of the various temperature 

sensors in the reactor vessel and the hot legs. The level 

determined by the correlation between saturation margin and RVIMS indication has many specific Uses. However, there is no 
rngineering limit for the correlation between these two 

arameters. Only when a parameter is used to direct an operator 
Iction is an engineering limit provided Since no specific 
Iction is provided in this use, no engineering limit can be 
:pecified.  

ssumptions: 

Dne

ýferences:
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EN.NABB COMBUSTION ENGIERN ENGINERINGLINGINRZRING 
BR MT DOCUMENT COVERSET 

Southern California r_4_

PROIYBCT: ISOPs .I Support

DOCUMENT: Module 10
PARAMETER:

REACTOR VESSEL LEVE

C-E JOB NUMlBER 2001216 

Engineering Limit and Bases 
L READ

PREPARED By: John M. Flahegv Cogni ant Eng e r Print Name) 
Cogn-ant En ineer re) Date:_ _ 

T�C S T:g n atu -- ,

doument hated een sgn information contan i t 
d o c e nt h a s b een v er if ied toe be 

tor ct bima s o 
Design Review using .. ec l ists be co f - 1et • • .,• ... • __ Of QAM-_10 1.  
Name Signa .-- , Independent Revi=, Sign~atr

Date

'ROVED BY:

Aa*

son ZLANT.- San Onofre 2&3

Group 04

"7 i 
"1

D a t e -- - -
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERPNG LIMIT BASES DOCUMENT 

Module: 10 
Group: 04 Parameter: 

REACTOR VESSEL LEVEL HEAD 

Step Value(s): 
Use(s) : 

< 100% 
To verify that a void exists in the reactor 
vessel 

ng pressure to collapse the void.rasnPrsuet 

Engineering Limit (s): 
Upper Limit: 48% 

Bases for Engineering Limit(s): The Heated Junction Thermocouple 
System (HJTcS) prOVides dir 

level indications depending on which of iHtCs 8 penorids (3isensor in the head) are uncovered (Ref. 1). Changes in level above the 

highest sensor or between the sensor locations cannot be detected 
by the HJTCS. Therefore in order to have a Positive indication 
of a void in the reactor vessel head, sensor #1 Must be 

Uncovered. When sensor #1 is Uncovered, the Reactor Vessel Level 

Monitoring System provides a reactor vessel head level indication 
of 48%1 (Ref. 2 & 3). Therefore, the Upper engineering limit is 
48%1 level in the head.
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""ASUmtio
3 :

II accordance with NES&L Qu Poer the references noe beSLo Qarecosdeedt 
be Seconda 5 

Z •s l g n d o c u m e n t s .. a r e o n s 7 1 5.  
Desgndom nots d Theirwase a~sireerened 

documents for the 

engineering limit b•_eir use as refererenceSeod ensrinee~g 
lthit basis is assumed to be Justified based on 

ensuring that the engineering 
limit is consistent 

with the 

current design. basis and oPerating 
license.  

Ref: l

References.  
I. San Onofre Units 2 & 3 Final Safety Analysis 

Updated, Revision 8, Section 7.5.33 
Report,

-a .culation 1370-ICE-36181, Reactor Ve 
Constants For SONGS Unit 20 WTC_ Rea

C- Clcl LI/15/8 3 r Cat eg ~~e.l C-F Calculation G470-ICt- 3 6 1 8 1 p iJTCS Reactor Vessel Level 

Constants For SONGs Unit 3 QSPDS, 11/21/83, Cat e _

.2 .

I rev. 01

L
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ASBS COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison 

ISOPS, II Support

DOCUMENT: Module 10 Group 05

PLANT: San Onofre 2&3

C-E JOB NUMBER: 2001216

Engineering Limit and Bases

PARJMETER:

PREPARED BY:

REACTOR VESSEL LEVEL (HEAD) 

John M. Flahertv 
Cognizant Engin e~ Print Name) 

Cognifant Engineer ( 4 .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 I of QAM-101.

Name 
Independent Reviewer

Signature

APPROVED BY:J-,,& ,4 

Cog zant En ering Manager (Print Name) 

Cogni angineering Manafr (Signature)

CLIENT: 

PROJECT:

Date: 116,110f Z_

it,, I A 
Date

ý-/o fit.  'r OC Ir 

56 
4E X&_ 4 1
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERING LIMIT BASES DOCUMENT 

Module: 10 
Group: 05 

Parameter: REACTOR VESSEL LEVEL (HEAD) 

Step Value(s): Use(s): 
RISING OR STABLE To verify SITs are injecting water.  

Engineering Likit(s): 

None 

Bases for Engineering Limit(s): 
There are no associated engineering limits fo 
parameters. Since no value . e the trendino v 
Wil be assigned to the en -•-eYerspei .iein the trend, novau 
uild b a t t eng ring 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 
perfor 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

Southern California Edison 

ISOPS II Support
ST: San Onofre 2&3 

C-E JOB NUMBER: 2001216

DOCUMENT: Module i0
PARAMETER:

PREPARED BY:

Group 1I Engineering Limit and Bases
REACTOR VESSEL LEVEL PLENUM

John M. Flaherty 
Cognizant Eng~nperI(Print Name) IA•i

Date:________

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

Name 
iznature 

Date Independent Reviewer Date

APPROVED BY:
Cognizant Engi erinin Manager (print Name) 

gn a Engineering anager (Signature) A�A3 
I�t�7
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: io Group: 01 
Parameter: REACTOR VESSEL LEVEL PLENUM 

Step Value(s): Use(s): 
> 82% Used as criteria for HPSI throttle/stop (CET rev. 01 

sat margin > 20OF, RVLMS >= 82%).' -
( r ev . 0 1 

> 82% To verify charging and/or SI pumps are maintaining Reactor Vessel level (plenum) >= 82%.  
Ž 82% To verify charging pump throttling criteria. I rev. 01 

Engineering Limit(s): 

Lower Limit: 82% 

Bases for Engineering Limit(s): 
Ref. I requires 'an indication that the Reactor Vessel level is at 
least at the top of the hot leg nozzles. This indication is taken in conjunction with a pressurizer level above the heaters to demonstrate that inventory control has been established sufficiently to allow HPSI flow to be throttled or stopped. In addition to RCS inventory control, Ref. 1 requires a minimum subcooling be indicated by CET (i.e. RCS pressure control) and that at least one steam generator be available for heat removal.  These indications provide assurance that the RCS is stabilized and that once HPSI is terminated, forced or natural circulation can be used to remove heat through at least one steam generator.  (Ref. 2) The criteria used for termination of the charging flow is the same as that for the HPSI flow. When the Safety Injection System and the charging system are both being used to maintain or restore RCS inventory, pressure or heat removal, the termination criteria for each should be similar. (Ref. 3)
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Page: 3 of 4 The Reactor Vessel Level Monitoring System (RVLMS) provides an 
indication of level based on which sensors are covered with 
water. Sensor #5 in the Heated Junction Thermocouple System 
(HJTCS) is located at the top of the hot leg lip (Ref. 4). if 
sensor #5 is covered, the RVUS will show that the plenum level 
is a 82% (Ref. t & 6). Therefore, an RVLMS indication of a 82% 
in the plenum is a positive indication that the hot legs are filled.  

Assumptions: 

1. The generic limit of pressurizer level greater than [100111 
in Ref. 1 can be translated as pressurizer heaters covered.  2. The references noted below are assumed to be Secondar 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 
"3. In accordance with NES&L Quality Procedure SO23-XXIV 7..lS 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., NSs vendor architect, et,) and SCE. Their use as reference 
material is justified when the basis for the engineering limit is "operational experience. . or "engineering judgemenst. and no Primary or Secondary Design Document exists.  

Ref: 2,3

rev. 01

rev. 01
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Revision: page:

References: 
1. CEN-15

2 , Combustion Engineering Emergency Procedure Guidelines.  
2. Letter S-CE-94

3 4 , V. C. Hall to i. L. Me 
Revision 01 to the Souhe Hall foX.. . Erlo, GSa U-t an. EP 

edure Technical Guidelines, July 16, 
3. Letter S-CE-9704, 

V. C. Hall to D. p. Brieg UPgrad18 Emergency Operating Instructions November 2 of 4. Drawing J-1 3 7 0- 1 6 5 - 5 02  HJTC Probe Installation, Rev. 01.  
5. Calculation 13 7 0-ICE-36181, HJTCS Reactor Vessel Level 

Constants for SONGS Unit 2 QSPDS, Rev. 02. (tegoL.3) 6. Calculation 1 4 7 0-ICE-36 1 81, JJTcs Reactor Vessel Level Constants for SONGS Unit 3 QSPDS, Rev. 00. (CAte2or _3)
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ABB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison 
ISOPS II Support

San Onofre 2&3 

C-E JOB NUMBERM 2001216

DOCUMENT: Module 10

PARAMETER: 

PREPARED BY:

Group 02
Engineering Limit and Bases

VESSEL LEVEL PLENUM

John M. Flahert 
Cogn .zant in i ee (Print Name) 

/ / A 1 
Cogn zant Enginee (Signature) Date: L

VERIFICATION STATUS: COMPLETE The Safety-..Related 
design iforation conta in this 

document has been verified t b correct by nean of 
Design Review using Checkists 

means of 
-"•.-.ckist 

-,'!, _Of QAM-I01.

Name 
Independent Reviewer Signature

Date

APPROVED BY:

Cogiz~~ Engi eerjng M~anager (Print Name) 

Cogn za Engineering anager (Signature)Z2

CLIENT.-

Group 02

I

Date



Step Value(s): 

Ž 82% 

Ž 82% 

82% 

Engineering Limit(s)

Lower Limit:

Use (s) :

To verify absence of voids in reactor vessel head and plenum region which could stop single phase natural circulation flow.  
To verify that reactor vessel level (Plenum) is adequate to support single phase natural 
circulation (Z 82%).  

To determine when to initiate steps to collapse a void in the reactor vessel during a natural circulation c•oldown while depressurizing to enter shutdown cooling.

82%

Bases for Engineering Limit(s): 
Reactor Vessel level is required to be greater than or equal to 
the top of the hot leg nozzles in the upper plenum region in 
order to assure that the RCS is filled. The RCS loops being 
filled is an indication that sabcooled natural circulation is 
proceeding normally (Ref. 1). Sensor urai t H edu ncio 
Thermooupl System is located Senor #s- in the Heated Junction 
ThermocopeS 

at the top of the hot leg lip 
(R. 2). The Reactor Level Monitoring system (RVLMS) provides 

an indication of level based on which sensors are covered with 
water. If sensor #5 is covered. the RV'MS will show that the 
plenum level is a 82% (Ref. 3 & 4). Therefore, an RVLMS 
indication of 82% in the plenum is a Positive indication that the hot legs are filled. i
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGINCy OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Group: 02 

REACTOR VESSEL LEVEL PLENUM

MOdUle: 10 

Parameter:

I rev. 01 

I rev. 01 

(rev. 01
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Assumptions: 

1. In accordance with NES&L Quality Procedure S.23-XXIV-75. I rev. 01 
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 

References: 
1. Letter S-CE-9434, V. C. Hall to M. L. Merlo, Transmittal of Revision 01 to the Southern California Edison SONGS Units 2 and 3 Emergency Procedure Technical Guidelines, July 16, 1984.  
2. Drawing J-1370- 1 6 5 - 5 0 2 HJTC Probe Installation, 

Rev. 01.  
3. Calculation 1 3 70-ICE-36181, HJTCS Reactor Vessel Level Constants for SONGS Unit 2 QSPDS, Rev. 02. (Category 3) 
4. Calculation 14 70-ICE-36181, HJTCS Reactor Vessel Level Constants for SONGS Unit 3 QSPDS, Rev. 00. (Category 3)
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ABB COMBUSTION ENGINEERING 
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison
PROJECT: ISOPS II Support

DOCUMENT: Module i0 Group 03

C-E JOB NUMBER: 2001216 

Engineering Limit and Bases
PARAMETER: 

PREPARED BY:

REACTOR VESSEL LEVEL PLENUM 

John M. Flaherty 
Cognizant Engner n (Print Name) 

Cogniant Engineer ignature)

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

Name ' aure Date 
Independent Reviewer

APPROVED BY:
C°gzant :Enine Manager (Print Name) 

gnýadnl Engineering anager (Sigaue

CLIENT.

Date: qIZZA-Z

A?/ziýphi?;

PLAT San Onofre 2&3



File No: 
Revision: 
Page:

009-OPS92-120 
01 
2 of 2

SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: i0 Group: 03 
Parameter: REACTOR VESSEL LEVEL PLENUM 

Step Value(s): Use(s): 
Ž82% Used for alternate reactor vessel level 

indication.

< 82%

I rev. 01

Used for alternate reactor vessel level indication.

Engineering Limit(s): 

None 

Bases for Engineering Limit(s): 
The Reactor Vessel level can be conservatively estimated using the saturation margin at the locations of the various temperature sensors in the reactor vessel and the hot legs. The level determined by the correlation between saturation margin and RVLMS indication has many specific uses. However, there is no engineering limit for the correlation between these two parameters. Only when a parameter is used to direct an operator action is an engineering limit provided. Since no specific action is provided in this use, no engineering limit can be specified.  

Assumptions: 

None 

References:

None
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ABB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison
JLANT: San Onofre-2&3 

C-E JOB NUMBER: 2001216

DOCUMENT: Module 10

PARAMETER: 

PREPARED BY:

REACTOR VESSEL LEVEL PLENuM

Engineering Limit and Bases

.John M. Flaherty 
Cognizant Eng-neer Print Name) 

~nt zi ~ n'A( Date:

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

Name 
Independent Reviewer

Signature D-41

Date

APPROVED BY:

�k�2A�3 
Date'

CLIENT.

PROJEQT: ISOPS II Support

Group 04
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 

Parameter: 

Step Value(s):

Ž 82%

S82%

Ž 82%

Group: 04 

REACTOR VESSEL LEVEL PLENUM 

Use(s):

I rev. 01 To determine whether or not to stay with the present success path (i.e. CET sat margin > 20"F, RVLMS plenum Ž 82%).  

1rev. 01 To evaluate the performance of the success path (i.e. CET sat margin > 20"F, RVLMS plenum Ž 82%).  

To verify RCS inventory control-Safety I rev. 01 Function Status Check (SFSC) criteria are satisfied and the core remains covered.

Engineering Limit(s):

Lower Limit: 21%

Bases for Engineering Limit(s): 
To ensure that the integrity of the fuel cladding is not compromised, the core must remain covered. This requirement is reflected in the acceptance criteria for the Inventory Control Safety Function Status Checks provided in Ref. 1. In conjunction with indications that the level is above the core, Ref. 1 requires that RCS conditions indicate that the inventory has stabilized or is being restored.  
Sensor #8 is the lowest sensor in the Heated Junction Thermocouple System (HJTCS) and is located above the top of the fuel alignment plate (Ref. 2). The Reactor Vessel Level
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Monitoring System (RVLMS) provides an indication of level based on which sensors are covered with water. If sensor #8 is covered, the RVLMS will show that the level is Ž 21% (Ref. 3 & 4). Therefore, an RVLXS indication of a 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 Ž 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-1370-165-50 2 , HJTC Probe Installation, 
Rev. 01.  

3. Calculation 1370-ICE-36181, HJTCS Reactor Vessel Level Constants for SONGS Unit 2 QSPDS, Rev. 02. (Categorv 3) 
4. Calculation 1470-ICE-36181, HJTCS Reactor Vessel Level Constants for SONGS Unit 3 QSPDS, Rev. 00. (Category 3)
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Module: 10

Parameter: 

Step Value(s):

100% 

100%

File No: 009-OPS92-121 
Revision: 01 
Page: 2 of 3 

SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BABES DOCUMENT 

Group: 05

REACTOR VESSEL LEVEL PLENUM 

Use(s):

To determine if steps to collapse a void in 
the reactor vessel should be initiated.  

To ensure no void formed in the Plenum and 
evaluate charging requirements following an RCP restart.

I rev. 01

Irev. 01 100% 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): 

The Reactor Vessel Level Monitoring System (RVLMS) uses 5 sensors between the fuel alignment plate and the Upper Guide Structure 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) If 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



Pile No: 009-OPS92-121 
Revision: 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 indicates 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 and operating license.  

Ref: 1 

References:

I rev. 01

.• i. San. Onofre 2 & 3 Updated Final Safety Analysis- Report, Revision 8, Section 7.5.3.3.  
2. Drawing J-1370-165 _5 0 2 , HJTC Probe Installation, Rev. 01.  
3. Drawing E-1370-165-501, Heated Junction T/C Probe Assy, Rev.  07.  
4. Calculation 1 3 70-ICE-36181, HJTCS Reactor Vessel Level Constants for SONGS Unit 2 QSPDS, Rev. 02. (Cate•Qor 3) 
5. Calculation 1470-ICE-36181, HJTCS Reactor Vessel Level Constants for SONGS Unit 3 QSPDS, Rev. 00. (Cateorv 3)
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 10 

Parameter: 

Step Value(s): 

82% Plenum

Group: 06 

REACTOR VESSEL LEVEL PLENUM 

Use(s): 

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 

Bases for Engineering Limit(s):

RVLMS 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 indication. See File #009-OPS92-070 for the pressurizer level 
engineering limits.  

Assumptions: 

None 

References:

None
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: I0 
Group: 07 

Parameter: REACTOR VESSEL LEVEL PLENUM 

Step Value(s): Use(s):

100% 

100% 

Engineering Limit (s):

Lower Limit:

To verify appropriate Shutdown Cooling entry conditions (e.g. 20"F subcooling, 
RVLMS = 100%, etc.).  

To verify shutdown cooling conditions are met (CET saturation margin > 20"F, RVLMS = 100%).

rev. 03.  

I rev. 01

82%

Bases for Engineering Limit(s): 
Ref. 1 recommends that the indicated reactor vessel level be at 
least 82% in the plenum, which corresponds to a level at the top 
of the hot legs. (Note: No information was found which would support a reactor vessel level less than 82% without the possibility of pump suction vortexing at the flowrates required 
to remove all decay heat six hours following reactor shutdown.)
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Assumptions:

1 n accordance with NES&L Quality Procedure S.23-XXV...7..15 
documents that are not Primary or Secondary Design documents may be Used as reference documentsifjtfcaon 

s 

provided. The re-er-- ifu j• usti ....a-io-.is 
Prespondence betweences noted below are formal engineering 
cmart neral bet nthe design principals (e.g., NSSS 
vendor architect, etc,) and SCE. ThiUs.arernc 
maeia " i• s justrle Theeir use-as referenc 

mt s ifi when the basis for the engineering limit is "Operational experience#' or "engineering 
judgemests, and no Primary or Secondary Design Document exists.  

Ref: 1 

References: 
Letter S-CE-94

34
o V. C. Hall to M. L. Merlo, Transmittal of 

Revision 01 to the Southern California Edison SONGS Units 2 and 3 Emergency Procedure Technical Guidelines, July 16, 
1984.

rev. 01
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Engineering Limit and Bases
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Parameter: 

Step Value(s): 

100 F/HR

File No: 009-OPS92-1
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERING LIMIT BASES DOCUMENT 

Group: 01 
REACTOR VESSEL UPPER HEAD TEMP 

Use(s): 

To ensure that the maximum cooldown rate for the Reactor Vessel Upper Head is not exceeded.
Engineering Limit (s): 
Upper Limit: Inn1-i,

•- Bases for Engineering Limit(s): The maximum cooldow rat 
Io revhe 

Theg tmperatu isol rate for the RCS is 100OF/hr when RCS cold 
leg temperature is greater than 1 45°F (Unit 2) or greater than 
126"F (Unit 3) as defined by the Technical Specifications (Ref. i & 2).

Assumptions:

1. In accordance with NES&L Quality Procedure 
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, Section 3.4.8.1.  
". San Onofre 3 Technical Specifications, 

Amendment 84, Section 3.4.8.1.

I rev. 01



File No: 009-OPS92-12
4 Revision: 00 

Page: 1 of 2 

ABB COMBUSTION ENGINEERING ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison 
PROJECT: ISOPS II Support

MJALJTI San Onofre 2&3 

C-E JOB NUMBER: 2001216

DOCUMENT: Module 10

PARAMETER: 

PREPARED BY:

Group 01 Engineering Limit and Bases
STARTUP RATE

Date: I / iZ'
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Date
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 10 
Group: 01 

Parameter: STARTUP RATE 

Step 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): 
A negative startup rate is an indication that reactor power is 
decreasing and that the reactor is subcritical. increasing reactor power following a reactor trip indicates that reactivity control has not been established. Reactor power being stable in 
the initial Post-trip stages of an event is also an indication that reactivity control has not been established. Therefore, the engineering limit is a startup rate less than zero.  
Assumptions: 

None 

References:

None
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DOCUMENT NO: ( 9 2-077 PAGE NO: 3. 07 SONGS 2/3' .1 PHASE 11 
DATE: 04/26/93 

INSTRUMENT USE AND BASES TABLE 
RE : 0 3 

Q-_A. APPROVED TABLE 
REVISION: 03 

EModule #: i Q.A. APPROVED TABLE 

STEP 
VALUE/ GRP PARAMETER ENG. LIMIT 

BASES 
U I_ I I 
US 

01 S/G E-088 PRESSURE > 740 PSIA The lower engineering limit is based on the T.S. To confirm LOFW diagnosis.  
LOW LIN 741 PSIA setpoint (s.p.) for NSIS and low S/G pressure trip s.p., -u741 psia. The T.S. s.p is based on the 

engineering analysis value and includes instrument uncertainty and response times.  

01 S/0 E-088 PRESSURE STABLE OR RISING The lower engineering limit Is based on the T.S. t'T cohfirm LOFW diagnosis.  
LOW LIN 741 PSIA setpoint (s.p.) for HSIS and low S/0 pressure trip s.p., >-T41 psia. The T.S. s.p is based on the engineering analysis value and includes instrument uncertainty 

and response times.  

01 S/G E-089 PRESSURE > 740 PSIA The lower engineering limit is based on the T.S. To confirm LOFW diagnosis.  LOW LIN 741 PSIA setpoint (s.p.) for MSIS and low S/0 pressure trip s.p., >=741 psia. The T.S. s.p is based on the engineering analysis value and includes instrument uncertainty and response times.  

01 S/G E-089 PRESSURE STABLE OR RISING The lower engineering limit is based on the T.S. To confirm LOFW diagnosis.  LOW LIN 741 PSIA setpoint (s.p.) for HSIS and low S/G pressure trip s.p., >=741 psia. The T.S. as.p is based on the 
engineering analysis value and includes instrument uncertainty and response times.



DOCUMENT NO: OOr 20O7 SONGS '/3 0 P7ASE II PAGE NO: 4 NS N TS E 2/3 BASES T 
INSTRUMENT USE ..- BASES TABLE TE: 04/26/93 

REVISION: 03 
Q.A. APPROVED TABLE Module #: 11 QoA. APPROVED TABLE 

STEP VALUE/ 
GRP PARAMETER ENG. LIMIT BASES 

USE 

01 S/G PRESSURE > 740 PSIA The lower engineering limit is based on the T.S. To verify expected post-trip S/G pressure response or LOW LIN 741 PSIA setpoint (s.p.) for NSIS and low S/G pressure trip to alert the operator that an over-cooling event is In 
s.p., >=741 psia. The T.S. s.p is based on the progress and to Initiate NSIS.  engineering analysis value and includes instrument 
uncertainty and response times.  

02 S/6 PRESSURE APPROX 1000 PSIA The UL is based on the lowest lift pressure of the To ensure an operable So for controlled heat removal by U1088,L=741 PSIA MSSVs, 1089 psia (1100 -1X). The LL is based on the verifying SBCS operational and controlling at setpoint 
ISIS Trip Setpoint, -741 psia. The SBCS Is designed (1000 PSIA).  
to control S/G pressure at -1000 psae. The UL & LL occur where automatic functions take over.  

03 S/G PRESSURE ABNORMALLY LOW The lower engineering limit is based on the T.S. To identify the type of event and location when LOW LIM 741 PSIA setpolnt (s.p.) for MSIS and low S/G pressure trip Pressurizer Pressure is rapidly decreasing, using the 
s.p., >=741 psia. The T.S. s.p is based on the I"Break Identification Chart".  engineering analysis value and includes instrument uncertainty 

and response times.  

04 S/G PRESSURE <50 PSID PZR PRES Keeping RCS pressure about equal to S/G pressure will To verify PZR pressure is reduced to within 50 psi of S/G +/-50 PSI PZR 1) minimize RCS to S/G leak rate, 2) minimize the the isolated (ruptured) SIG pressure.  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 recommnends +/-50 psid.  

D S/G PRESSURE LOWERING There are no engineering limits for the trending or To verify isolated S/6 pressure decreases as plant NONE monitoring of parameters. Since no value is specified cooldown continues.  in the trend, no engineering limits apply.
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Q.A. APPROVED TABLE

)2-077
SONGS 2/3( PHASE II 

INSTRUMENT USE BASES TABLE

O.A. APPROeD AmL

Module #: 11

I.A.STEP VALUE/ GRP PARAMETER ENG. LIMIT 
BASES 

U 
NONEE 

05 S/G PRESSURE 
MONITOR There are no engineering limits for the trending or 

NONE 
To verify isolated S/G pressure decreases as plant 

monitoring of parameters. Since no value is specified cooldown contInue .. eases as, p in the trend, no engineering 
limits apply.

06 S/G PRESSURE 

07 S/G PRESSURE 

08 S/G PRESSURE

S/G PRESSURE

S/G P > PZR P 
S/G 50 PSI >PZR 

> 740 PSIA 

741 PSIA 

STABLE OR RISING 
NONE 

< NFP DISCN 

S/GMNFP.26.a8 PSI

The operator is normally instructed to attempt to P control SIG pressure about equal to PZR Pressure (s/-50 
psid). If S/c overfill is probable, CE-NPSD-407 shows 
that -50 psid will not threaten the maintenance of 
adequate shutdown margin.

The lower engineering limit is based on the T.S.  
setpoint (s.p.) for MSIS and low S/G pressure trip 
s.p., >=741 psia. The T.S. s.p is based on the 
engineering analysis value and includes instrument 
uncertainty and response times.

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

Flow into S/G will occur whenever NFP disch > S/C 
pressure by an amount = elevation head. The elevation 
difference between the NFP and S/G feedring is 62 feet.  62 feet head = 26.88 PSI. Therefore, HiP must exceed 
S/G by > 26.88 PSI to have flow.

To monitor towering RCS Pressure to 4 S/G Pressure to restore the isolated S/i level to less than 80X NR.  

To determine if S/G pressure is above the NSIS 
setpoint, or ensure NSIS is actuated.  

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

To verify NHF Pump operating and feeding s/a.

t
ATE: 04/26/93 

REVISION: 03

F
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O.A. APPROVED TABLE

)2-077
SONGS 2/3 ( d PHASE 11 

INSTRUMENT USE AND BASES TABLE

G.A. APPROVED TABL0

GRP PARAMETER ENG. LIMIT BASES USE 
SI 

STEASAEE 

10 S PRESSURE 
APPROX 1100 PSIG :i or .Lo S/G pressur may be Indicative of improperly To verify the MSSVs are controlling S/G pressure in the 
0 -I I operating 

Specs allow Operation the 4 event that S/G pressure can rot be controlled using the 

Ilowest lifting MSSVs isolated. The max lift setting of ADVs.  

the #5 MSSV = 1128 +1X = 1139 psi&. Lowest lifting MSSV X 1100 -IX = 1089 psia.  

1 50 PSIA The engineering limit is based on the condensate To permit use of alternate low pressure feedwater 
UL 69.76 PSIA transfer pump developing sufficient head greater than source.  

the combined resistance 
of steam generator pressure and 

the elevation difference 
between the feedwater spargers and the condensate 

storage tank level.  

1 500 PSIA The engineering limit is based on the condensate PUI P To permit use of alternate low pressure feedwater 

S R E 
662.67 PSIA developing sufficient head to overcome the combined source.  

resistance 
from the steam generator pressure and the 

elevation difference 
between the feedwater spargersand the condensate 

hotwell 
level.  

3 COND PIMP DSCHG Flow into S/G will occur whenever cond ptmp disch S/G ITo verify $v,,,-,, 

3 s/I PRESSURE 
S/G<CP+26.88 PSI Dress by a .. ...

S.. ,-,m o t o elev head. The elevation 
difference between cond pUmP and S/G feedring is 62 feet. 62 feet head = 26.88 PSI. Therefore, cOnd pump must exceed S/G by , 26.88 PSi to have flow.

.. er sUlppy to S/Gs.

(
JATE: 04/26/93 
REVISION: 03

Module #: 11

I
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I.A. APPROVED TABLE

077
SONGS 2/3 I1 PHASE II 

INSTRUMENT USE AND BASES TABLE E: 04/26/93 
REVISION: 03

R.VA. APPIONED 0A3Module #: 11

RP PARAMETER ENG. LIMIT BASES USE 

14 S/G PRESSURE > 100 PSIA The FSAR states that the steam driven AFW pump can To verify adequate steam supply pressure for operation > 60 PSIA operate at a steam inlet pressure of as low as 60 psla. of steam driven AFW pump.  T his enaineerinn limit bne.^ ...... ..

15 S/G PRESSURE
< PZR PRESS 

IS/fl +/-50 P
URE 
St PZR

- - guarantee a mninimum 
flow into the S/G, only that the turbine will operate.  

Keeping RCS pressure about equal to S/G pressure will 
1) minimize RCS to S/G leak 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.

To ensure RCS pressure remains higher than ruptured S/G 
I-pressure in order'to'minimize RCS dilution due to 

I backflow.

STEP VALUE/ I
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY SEMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: i1 Group: 01 
Parameter: S/G E-088 PRESSUpE 

S/G E-089 PRESSURE 
S/G PRESSURE 

Step Value(s): Use(s): 

S740 PSIA To confirm LOFW diagnosis.  -STABLE OR RISING 
To verify expected Post-trip S/G pressure response or to alert the operator that an over-cooling event is in progress and to initiate MSIS.  

Engineering Limit(s):

Lower Limit: 741 psia and Stable or Rising

Bases for Engineering Limit(s): 
The setpoint used in the plant engineering analyses for MSIS and 
RPS trip is 678 psia (Ref. I & 4). The Technical Specification 
setpoint for MSIS and RPS trip is Ž 741 psia (Ref. 2 & 3). The 
Technical Specification setpoint is based on the engineering 
analysis value and includes instrument uncertainty and response 
times. Since the MSIS setpoint can not be any lower than the 
Technical Specification limit and since the operator actions are 
affected by whether the MSIS has actuated, the engineering limit 
chosen for this use is equal to the Technical Specification Mit.

I rev. 01
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The basis for te p -Page: 3 of 4 
Tuefaisently belf t RSetPoint states that this setpo.nt is 

900ficieaty 
belo- w the full load Operating Point of i m 

90 P•i SO s not to •- • = a i 
t i 

high enough to providetherfequredwt protecp~t of approximately 

90 essovel as oto interfere with normal operation but still 
highe t oIS teion 

in the event of 
excssveY high steam flow (Ref. 2 & 3). Since the RPS setpoint 

andc the 1ssetpoint 
are identical and they are designed to 

protect the Plant for the same type of event i i a that 

the basis for the ,•sIS setpoint is the same s it is assumen thas is not specifically stated. since th at If an excess steam demand event had occurred the trend of stable 

or rising is an indication that it has been terminated.  

Assumptions:

It is assumed that the bases for the RPS and the MRTC setpoints are the same.
2. In accordance with NES&L Quality rocedur document thatn are not Prraocedue S023-XXIV-7_,, 

S e Primay or Secondar Desi may be used as reference 
documents if jsiiaini 

P r o v i d e d .
I__ 

e e c o L m e t = = r . D s g n d o c u lm e n t s 
S correspnd,•• eeence s bte n oth des Justification is -

pod The references noted below are formal engineering vendor architect 
gn princip als 

material is eustcf and SCE. Theas use e.g., NSSS operational when the basis for the engineering 
limit "Operational experience,, or "engineering judgement,,, and no Primary or Secondary Design Document 
exists.  

3. In accordance with NES&L Quality Procedure S023-xxIv-7-
1 5 

the references noted below are considered to be Secondary 

Design documents..  engineering 
limit Their use as reference documents for the 

ensuring that the basis is assumed to be justifie. bae o 
=ngl5neering limit is c ared based on ens rin th t t e e gin eri g l m it is on sistent w ith the 

current design basis and operating license.  
Ref: 2,3

rev. o0 

rev. 01

.1
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SONGS 2&3 INSTRUMEN SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: ii :Group: 02
Parameter: S/G PRESSURE:

Step Value(s): 

APPROX 1000 PSIA

Use(s) :

To ensure an op'erable SG for controlled heat removal by verifying SBCS operational and controlling at setpoint (1000 PSIA)

Engineering Limit(s):

Upper Limit: 

Lower Limit:
1088 Psia 

741 psia

Bases for Engineering Limit(s): 
The steam bypass control system (SBcs) is designed to maintain 
steam generator pressure at the zero power value during hot 
standby (Ref. 1). The steam pressure at zero power is 
approximately 1000 psia (Ref. 2). SBCS is designed to control 
steam generator pressure and to avoid excessively high or low 
steam pressure. The engineering limits establish the high and 
low pressures at which automatic or mechanical pressure controls 
activate to backup SaCS and prevent excessive pressure increases or decreases.  
The SBCS is designed to avoid opening of the MSSVs. The lowest 
relief setting on the MSSVs is 1100 psia (Ref. 3 & 4). The 
tolerance of this relief setting is ±1%. Therefore, the lowest 
possible relieving pressure is 1089 psia and the upper engineering limit is 1088 psia.

I rev. 01
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The SBCS is also designed to remove decay heat and sensible heat (Ref. 4) without overcooling the RCS. A properly operating 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 prevent overcooling of the RCS. The Technical Specification setpoint, which is based on the engineering analysis value and includes instrument uncertainty and response times, is a 741 psia (Ref. 3 & 4) for MSIS and RPS trip. If the steam generator pressure drops below the MSIS trip setpoint (Z741 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 normal 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.

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: 1,2,3,4

I rev. 01

3. In accordance with NES&L Quality Procedure S023-XXIV-7-15, rev. 01 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.  

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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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 1i 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): 
An abnormally low steam generator pressure would indicate an rev. 0.  excess steam demand event which can result in the overcooling of the reactor. The setpoint used in the plant engineering analyses for MSIS and RPS trip is 678 psia (Ref. 1 & 2) and the safety analyses determined that this setpoint was adequate to prevent overcooling of the RCS. The Technical Specification setpoint, which is based on the engineering analysis value and includes instrument uncertainty and response times, is Ž 741 psia (Ref. 3 & 4) for MSIS and RPS trip. Since the MSIS setpoint can not be any lower than the Technical Specification limit and since the operator actions are affected by whether the MSIS has actuated, the engineering limit chosen for this use is equal to the Technical Specification limit.
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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 normal 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: 

I. It is assumed that the bases for the RPS and the MSIS setpoints are the same.

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

Ref: 3,4

rev. 01

rev. 01
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1. Calculation 1370-TS-096, 1470-TS-043, Rev. 01, SONGS, Units 2 and 3, Plant Protection System Setpoints Calculation, 8/22/89 (Category 3).  
2. J. G. Pigott, "Plant Protection System Setpoints Used in Plant Engineering Analyses", Memo S-PSA-224 to P. C.  Newcomb, December 19, 1978.  
3. 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.  
4. 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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SONGS 213 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

"ENGINEERING LIMIT BASES DOCUMENT 

Module: ii Group: 04 

Parameter: S/G Pressure 

Step 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 = PZR PRESSURE - 50 PSI 
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 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. I 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 pressurizer pressure and the upper engineering limit is 50 psi greater than pressurizer pressure.
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Assumptions: 

1. The references noted below are assumed to be Secondary I rev. 01 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.  
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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SONGS 2&3 INSTRUMEN SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 
ENGINEERING LIMIT BASES DOCUMENT 

Module: 1i Group: 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): 
There are no associated engineering limits for the trending of 
parameters. Since no value is specified in the trend, no value 
will be assigned to the engineering limit. Usually, when an 
operator is instructed to trend an indication, the indication is 
used in conjunction with other parameters to corroborate the 
condition of a safety function. An operator is not required to 
perform a safety related action on the trending of a single parameter by itself in the EOIs. Where the trending of a 
parameter is combined with specified operating limits on that 
parameter, the values given for the operating limits are evaluated for their engineering limits.  

Assumptions: 

None 

References:

None
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: II Group: 06 

Parameter: S/G Pressure 

Step 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): 
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 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. I 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 less than steam generator pressure to permit backflow of steam generator fluid into the RCS to help reduce steam generator level. This helps prevent steam generator overfill and possible
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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 steam 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 threaten the maintenance of adequate shutdown margin. Therefore, the upper engineering limit for steam generator pressure will equal the pressurizer pressure plus 50 psi.  

Assumptions: 

1. The references noted below are assumed to be Secondary rev. 01 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-40 7 , NSSS Response to Operator Actions During Postulated Events for Resolution of C-E Emergency Procedure Guidelines SER Items, March, 1987.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: II Group: 07

Parameter: S/G Pressure 

Step Value(s): Use(s):

>740 PSIA To determine if S/G pressure is above MSIS setpoint, or ensure MSIS is actuated.

Engineering Limit(s):

Lower Limit: 741 PSIA

Bases for Engineering Limit(s): 
The MSIS setpoint, as defined by the Technical Specifications, is > 741 psia (Ref. 1 & 2).  

Assumptions:

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

Ref: 1,2 

References: 

1. San Onofre 2 Technical Specifications Amendment 94, Table 
3.3-4.  

2. San Onofre 3 Technical Specifications Amendment 84, Table 
3.3-4.

I rev. 01
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SONGS 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 OR 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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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 1i Group: 09

Parameter: S/G Pressure 

Step Value(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

Bases for Engineering Limit(s): 

rev. 01 
Flow into the steam 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 the main feedwater pump discharge pressure is greater than the steam generator pressure by an amount equal to the elevation head. The main feedwater pump discharge is at approximately the 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/vt)*g*h/144 where g=' and h is the difference in elevation (ft). At 41'F, the specific volume (vj) = .016019 ft 3/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.

I rev. 01
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Assumpti o ns:

1. The temperature of the feedwater is conservatively assumed to be 410F, which is approximately the temperature at whichI rev. 01 
the density of water is the highest. The temperature of the 
water in the condensate storage tank is dependent on the outside temperature.  

2. In accordance with NES&L Quality Procedure S023-XXIV-7-
1 5  i rev. 01 

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, Figure 1.2-10, Figure 5.1-4.  
2. ASME Steam Tables, Third Edition.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT 

Module: 11 Group: i0 
Parameter: S/G Pressure 

Step Value(s): Use(s): 

APPROX 1100 PSIG To verify the MSSV's are controlling S/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.  
From Table 3.7-2, Ref. 1 & 2, it is shown that up to 4 MSSVs can be isolated per steam generator during normal operation. In determining the upper limit, the most extreme case will have the four MSSVs with the lowest relief settings isolated on a steam generator. 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 psia. This table also shows that the setpoint has a tolerance of ± 1%. Therefore, this yields a maximum possible lift 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 10891 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 narrower acceptable pressure range.  

Irev. 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: 1,2,3 

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.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: II Group: 13

Parameter: S/G Pressure

Step Value (s) :

< 50 PSIA

Use (s) :

To permit the use of alternate low pressure feedwater source.

Engineering Limit(s):

Upper Limit: 69.76 PSIA

Bases for Engineering Limit(s): 
Flow into the steam generator will be present if the condensate I rev 01 transfer 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 storage tank level. At the point where flow commences, the flow losses will be zero. Assuming the condensate storage tank is almost empty, the level in the condensate storage tank will be at approximately the 29' elevation (Ref.1). The feedwater sparger is at approximately the 72' elevation (Ref. 1). Therefore, the elevation difference between the condensate storage tank level and the sparger is 43'. The shutoff head from the pump is 170' (Ref. 2). Therefore, the net available head at no flow conditions is 127'. This net available head is converted to psi using the following expression: Ap = (l/v,)*g*h/l44 where g=l and h is the net available head (ft). At 41°F, the specific volume (v,) = .016019 ft 3/lbm (Ref. 3). From this, Ap = 55.06 psi. Assuming the pressure in the condensate storage tank is

I rev. 01
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14.7 psia, the steam generator pressure must be less than 69.76 psia in order for flow from the condensate transfer pumps to reach the steam generator.

Assumptions:

1. The temperature of the feedwater is conservatively assumed I rev. 01 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.  
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.  

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.

I rev. 01

I
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 1i Group: 12

Parameter: S/G Pressure

Step Value(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 = (l/v,)*g*h/144 where g=1 and h is the net available head (ft). At 99.3°F (Ref. 4), the specific volume (v,) = .016128 ft3/lbm (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.

Use(s):
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Assumptions: 

The condenser hotwell level is conservatively assumed to be at the bottom of the hotwell. NPSH requirements for the condensate pumps are not included in this analysis.  
2. References 3 and 4 provided different values for the condensate pump shutoff head. The more conservative number from the pump curve was chosen for this analysis.  

Irev. 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 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 
4. In accordance with NES&L Quality Procedure SO23-XXIV-7-15, rev. 01 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: 3 

References: 

1. Ingersoll Rand Dwg N4-96RBB4-501XI, Rev. 26, General Arrangement of Tandem 96-RBB4-49.17 S.P.V.D. Surf. Cond.  
2. San Onofre 2 & 3, Final Safety Analysis Report, Updated, Revision 8, Figure 5.1-4.  
3. Letter BC-778, J. D. Houchen to R. W. Devane, FSAR DataMass/Energy Source Terms for Containment Analysis, August 26, 1975.  
4. Bechtel Centrifugal Pump Data Sheet, Condensate Pumps, Rev.  1, 6-26-81, Job #10079.

5. ASME Steam Tables, Third Edition.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 

EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: ii Group: 13

Parameter: S/G Pressure

Step Value(s): 

< COND PUMP DSCHG

Use(s): 

To verify feedwater supply to S/Gs.

Engineering Limit(s):

Upper Limit: S/G PRESSURE < Cond Pump Disch + 26.88 psi I rev. 01

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/v,)*g*h/144 where g=l 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
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Assumptions:

1. The temperature of the feedwater is conservatively assumed rev. 01 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.  

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 

References: 

1. San Onofre 2 & 3 Final Safety Analysis Report, Updated, Figure 1.2-12, Figure 5.1-4.

2. ASME Steam Tables, Third Edition.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY 
EMERGENCY OPERATING PROCEDURES 

ENGINEERING LIMIT BASES DOCUMENT

Module: 11 Group: 14

Parameter: S/G Pressure

Step Value (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 does 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. Pressure drop due to velocity losses in the steam turbine supply line are not included in the engineering limit.  
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 

References: 

1. San Onofre 2 & 3 FSAR, Updated, Rev. 8, 10.4.9.2.2.2.

Use(s) :

I rev. 0 1
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SONGS 2&3 INSTRUMENT SUITABILITY 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 isolated 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. . (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 psi in conjunction with
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occasional, deliberate backf low 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: 

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: 1,2 

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.


