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INTRODUCTION TO FINAL ISOPS II REPORTS

Volumes I, II, and III contain the final reports for Phases 2
of the Instrument Suitability Study (ISOPS) for Emergency Operating
Procedures for Songs 2 & 3. The Instrument Use and Bases Tables
for all eleven modules have been revised (Revision 01). All
affected Engineering Limit Bases Documents have also been revised
(next sequential revision).

Tab #1 contains a complete print out of all ISOPS II Phase 2
Priority One data. The report 1is arranged alphabetically by
parameter. Note that the bases description contained in this
report is a- synopsis of the complete bases. The file number
located below the parameter name refers to the associated
Engineering Limit and Bases Document which contains the complete
bases document. To locate an individual Engineering 1limit and
Bases Document, find the parameter on the following list (next
page) and go to the TAB for the associated module. The Engineering
Limit and Bases Documents are located following the Instrument Use
and Bases Table for the respective module.
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Phase ITI Priority 1 Parameters
plus those raised from lower priority

TAB MODULE PARAMETER

3 1 AFW FLOW
S/G LEVEL (NR)
S/G LEVEL (WR)
TOTAL FW FLOW

4 . 2 . coLD LEG HPSI FLOW
CLOD LEG SI FLOW
HOT AND COLD LEG HPSI FLOW
HOT AND COLD LEG SI FLOW
HOT LEG HPSI FLOW
HPSI FLOW (TRAIN A/B)
HPSI/LPSI FLOW

SI FLOW
5 3 ' COLD LEG TEMP
6 4 CONTMT EMERG SUMP LEVEL

CONTMT H/R RAD MONITORS
CONTMT HUMIDITY

CONTMT HYDROGEN CONC
RWST LEVEL

7 5 CONTMT PRESSURE
. CONTMT TEMP
CONTMT SPRAY FLOW

8 6 : "HOT LEG TEMP
HOT LEG TEMP - COLD LEG TEMP
HOT LEG TEMP - REPCET

REPCET

9 7 PZR LEVEL

10 s PZR PRESSURE

11 9 REACTOR HEAD SAT MARGIN

SATURATION MARGIN
SATURATION MARGIN BY CET

12 10 REACTOR POWER

‘ CEA POSITION "
REACTOR VESSEL LEVEL (HEAD)
REACTOR VESSEL LEVEL (PLENUM)
REACTOR VESSEL UPPER HEAD TEMP
STARTUP RATE

13 11 S/G PRESSURE
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PAGE NO:' 3 OF 91 o SONGS 2/3 ISOP 11 PHASE 11 : , DATE: 05/05/93

DOCUMENT NO: 009-0PS93-005 INSTRUMENT USE AND BASES TABLE REVISION: 00

Q.A. APPROVED TABLE - By Parameter - Q.A. APPROVED TABLE
PARAMETER / STEP VALUE/

DOCUMENT # USE

|

ENG. LIMIT | BASES
|
I

AFW FLOW
009-0P$92-214

> 200 GPM | Based on engineering judgement, supported by a hand

200 GPM PER 8/G | calculation. 200 gpm per $/G is approximately equal to
| the required flow to maintain S/G level constant with
| 2% decay heat ioad.

To verify minimum required AFW flowrate for RCS Heat
Removal (> 200 gpm to each S/G).

AFW FLOW
009-0Ps92-214

HOT > 200 GPM
200 GPM PER S/G

Based on engineering Judgement, supported by a hand
calculation. 200 gpm per S/G is approximately equal to
the required flow to maintain $/8 level constant with
2% decay heat load.

To initiate sterting elternate AFW pumps and
controlling flow manually if flow to either $/G is NOT
> 200 GPM.

130 70 150 GPM | The lower limit is based on refilling the /G feedring

AFW FLOW
009-0P$92-210

I |

| |

| I

I I

I I

| |

| I

| I

I I

| |

| I

I |

I |

I |

I I

I I

| | To verify reduced AFW flow (130 GPM TO 150 GPM) is
| LL 70, UL 150 ] in a5 min period. The upper limit is based on | established to the isolated SG.
| | preventing feedring damage due to excessive refill flow |
| | to 8 drained feedring. 5 min duration is based on 2X |
| | the refitl time for the 350 gal feedring. |
| I
I I
I I
I |
l I
I |
I I
I |
I I
I |
I I
I |
8 |
I I
I I

ESTABLISHED | Based on engineering judgement, supported by a hand

200 GPM PER S/G | calculation. 200 gpm per $/G is epproximately equal to
| the required flow to maintain $/G level constant with -
| 2% decay heat load.

130 YO 150 GPN | The tower Limit is based on refilling the S/G feedring
LL 70, UL 150 | in a8 5 min period. The upper limit {s based on
| preventing feedring damage due to excessive refill flow
| to a drained feedring. 5 min duratfon is based on 2X
| the refill time for the 350 gal feedring.

AFW FLOW
009-0PS92-214

o verify feedwater flowrate to the S/G sfter resetting
FAS.

AFW FLOW

T

E

To verify AFW flowrate between 130 gpm and 150 gpm (for
009-0P592-210 5

minutes) during restoration of feed to a S/G.
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Q.A. APPROVED TABLE

PARAMETER/
DOCUMENT #

(

pod

SONGS 2/3 1SOP 11 PHASE I1
INSTRUMENT USE AND BASES TABLE

- By Parameter -

STEP VALUE/

ENG, LIMIT BASES

i !
~iard”

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

A B LA PSR SAN

USE

AFW FLOW
009-0P592-214

AFW FLOW
009-0Ps92-214

AFW FLOW
009-0PS92-214

CEA POSITION
009-0Ps92-031

COLD LEG HPSI FLOW
009-0Ps92-134

!
|
I
|
< 200 GPM

200 GPM PER $/G

| Based on engineering judgement, supported by a hand

| catcutation. 200 gpm per $/G is approximately equal to
| the required flow to maintain S/G level constant with

| 2% decay heat load.

|

|

> 200 GPM

200 GPM PER S/G

| Based on engineering judgement, supported by a hand

| cateutation. 200 gpm per $/G is approximately equal to
| the required flow to maintain S/G tevel constant with

| 2% decay heat load.

|

|

I

|

I

|

|

I

I

I

|

|

[

|

I I

| |

| 200 GPM | Based on engineering judgement, supported by a hand
| 200 GPM PER S/G | calculation. 200 gpm per S/G fs approximately equal to
| | the required flow to maintain 5/G level constant with -
| | 2% decay heat load.

| | ~

I
I
|
l
|
l
I
|
I
I
|
|
I
|

INSERTED EXCEPT 1 | This engineering Limit was chosen because it is one of
UL INSRTD EXCPT 1 | the General Design Criteria. [t is also contalned in
| the 1.S. definition for shutdown margin and the LCO for
| reactivity control.

>300 GPM PER PUMP | A minimum of 30 GPM flow is required through each HPSI
LL 30 GPM/PUMP | pump to removed pump heat and avoid damage to the pump.
| Since there {s no direct indication of flow through the
| pump, pump flow fs determined using the injection

| header flowmeters.

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

To verify > minimum required FW flow to at least one
$/G to afd in promoting natural circutation.

I

I

I

I

I

I

|

I

I

I

I

|

I

|

I

[ .

| To verify minimum required AFW flowrate for RCS Heat
| Removal (> 200 gpm to each S/G).

I

l

I

I

| To determine if all but one CEAs are inserted as part
|
!
I
I
I
|
!
|
I
I
I
I

of the verification of adequate reactivity control.

To verify flow through the operating HPSI pump is >
minimum flow required to prevent pump damage.
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DOCUMENT NO: 009-0P$93-005

Q.A. APPROVED TABLE

PARAMETER/
DOCUMENT #

STEP VALUE/
ENG. LIMIT

v
e

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

- By Parameter -

o
ineanit

DATE: 05705/93
REVISION: 00

Q.A. APPROVED TABLE

USE

COLD LEG HPS] FLOW
009-0Ps92-128

COLD LEG HPSI FLOW
009-0P§92-131

COLD LEG HPSI FLOW
009-0rs92-151

COLD LEG HPSI FLOW
009-0Ps92-151

COLD LEG HPSI FLOW
009-0P§92-151

COLD LEG HPSI FLOW
009-0P592-134

FLOWS APPROX =
NONE

REDUCE FLOW "1/2
NONE

|
|
|
|
I
|
|
|
|
|
|
|
I
|
|
|
I
| SUM >= MIN EXP
| NOT APPLICABLE
I

|

| > MIN EXP FLOW
| NOT APPLICABLE
|

|

| > MIN EXP FLOW
| NOT APPLICABLE

| > 300 GPM
| LL 30 GPM/PUNP

I
| BASES
|
|

| There are no associated engineering limits for the

| comparison of parameters. Since no value is specified
l in the comparison, no value can be assigned to the

| engineering Limit.

| since the step value is only “approximate", the

| assigning of an engineering timit fs not appropriate.
| Engineering Limits for minimum expected hot and cold
| teg HPSI flow rates and maximum allowable flow rate

| have been determined elsewhere.

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

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

' .

|

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

| A minimum of 30 GPM flow is required through each HPSI
| pump to removed pump heat and avoid damage to the pump.
| since there is no direct indication of flow through the
| pump, pump flow is determined using the injection

| header flowmeters.

[
|
|
|
| To verify that flow is equally distributed through all

| four cold leg injection lines during simultanious hot
| and cold leg injection.

I
|
I
| Yo monitor reduction of cold leg injection (by

| approximatly 1/2), to establish required conditions for
| fnitiating simultainious hot and cold lteg injection.

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

To verify adequte HPSI flow during cold leg injection.

| Yo verify adequate safety injection flowrate for RCS
| Inventory Control.

| Yo verify flow through the operating HPSI pump is >
| minimum flow required to prevent pump damage.
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DOCUMENT NO: 009-0P$93-005

Q.A. APPROVED TABLE

PARAMETER/
DOCUMENT #

STEP VALUE/

.

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

- By Parameter -

" BASES

"

' DATE: 05/05/93

REVISION: 00

Q.A. APPROVED TABLE

USE

COLD LEG HPSI FLOW
009-0r$92-151

COLD LEG SI FLOW
009-0PS92-149

COLD LEG SI FLOW
009-0P$92-149

COLD LEG SI FLOW
009-0P$92-149

© COLD LEG S1 FLOW
009-0PS92- 149

COLD LEG SI FLOW
009-0P§92- 149

COLD LEG S FLOW
009-0PS92-149

COLD LEG SI FLOW
009-0PS92-149

l
| Eng. LIMIT
|
l

| > MIN EXP FLOW
| HOT APPLICABLE

| > MIN EXP FLOM
| NOT APPLICABLE

I
I

| > MIN EXP FLOW
| NOT APPLICABLE

| > MIN EXP FLOW
| NOT APPLICABLE

| > MIN EXP FLOW
| NOT APPLICABLE

| > MIN EXP’ FLOW
| NOT APPLICABLE

| »= MIN EXP FLOW
| NOT APPLICABLE

| > MIN EXP FLOW
| NOT APPLICABLE

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

engineering Limits for this curve or table.

ABB-CE has been directed by SCE not to supply

I

I

|

I

I

I

|

| . .

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

|

|

|

| engineering timits for this curve or table.
I

|

| 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
| engineerfng limits for this curve or table.

| 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 timits for this curve or table.

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

To verify adequate safety injection.flow for RCS
Pressure Controtl.

To verify adequte HPSI flow during éold leg injection.

To verify adequate cold leg safety injection flow for
RCS inventory Contol and RCS Pressure Control (SFSC)

To verify adequate SI flow during cold leg injection.

To verify adequate safety injection flow for RCS
Pressure Control.

To verify adequate safety injection flowrate for core
heat removal.
T

o verify adequate safety injection flowrate for core
heat removal.

To verify adequate cold leg sefety injection flow for
RCS Heat Removal (SFSC).
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Q.A, APPROVED TABLE

PARAMETER/
DOCUMENT #

STEP VALUE/
ENG. LIMIT

/"
o

Kos

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

« By Parameter -

BASES

Cangd¥

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

USE

COLD LEG TEMP
009-0Ps92- 133

COLD LEG TEMP
009-0pPs92-177

COLD LEG TEMP
009-0r$92-158

COLD LEG TEMP
009-0Ps92-133

COLD LEG VEMP
009-0ps92-133

COLD LEG TEMP
009-0rs92-157

COLD LEG TEMP
009-0P$92-168

|

|

|

|

| NOT RISING
| NoNE

|

[

|

| > 500 deg F
] LL 488 deg F

| > RCP NPSH CURVE
| NOT APPLICABLE

| NOT RISING
| MONE

STABLE OR DEC

NONE

< 500 deg F

>=5DM REQUIREMENT

PER CURVE

I
|
|
| s
l
|
|
|
| <
| HL < 555 deg F
|
|
|
|
|
|
|
|

monitoring of parameters. Since no value is specified

I
|
|
|
| There are no engineerfng Limits for the trending or
|
| in the trend, no engineering timits apply.

|

I

| 488 deg F {s based on maintaining core uptift forces
| within allowable timits.

l .

|

| 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
| §n the trend, no engineering limits epply.

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

|

| C

| 555 deg F is based on keeping cold leg temperature less
| than the saturation temperature for the lowest Main

| Steam Safety Valve Lift setting pressure (1089 psia).

I
I

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

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

To ensure less than four RCPs are operating when less
than 500 deg F to prevent core lift.

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

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

Yo verify cold leg temperatures constant or decreasing
as indication that single phase natural circulation is
establ ished. '

Yo ensure Tc of the least affected S/G is maintained
less than Tsat to avoid lifting MSSVs on isolated S/G.

To ensure RCS temperature {s equal to or greater than
the temperature required for shutdown margin based on
tast boron ssmple,
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Q.A. APPROVED TABLE

PARAMETER/
DOCUMENT #

STEP VALUE/
ENG. LIMIT

!

.
s’

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

- By Parameter -

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

USE

COLD LEG TEMP
009-0Ps92-158

COLD LEG YEMP
009-0ps92-133

COLD LEG TEMP
009-0Ps92-133

COLD LEG TEMP
009-0r$92-159

COLD LEG TEMP
009-0PS92-133

COLD LEG TEMP
009-0pPs92-166

COOLDOWN PLOT
NOT APPLICABLE

STABLE OR RISING
NONE

STABLE OR LOWRNG
NONE

> 300 deg F
LL >287 degF(u-2)

LWRG & NOT CNTRLD
NONE

ALL < 470 deg F
HL < 494 deg F

|
| BASES
|
|

| ABB-CE hes 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 epply.

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

|
|
|
|
|
|
|
| The Technical Specifications require at least one

| overpressure protection system operable whenever cold
| teg temperature is tess than or equal to 287 deg F

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

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.

| Less that 494 deg F is based on engineering judgement.
| Restricting Cold Leg Temperature to < 494 deg F will

| prevent exceeding the design pressure (650 psi) for the

| intermediate pressure letdown piping. T sat for 650
| PSIA is 494.89 deg F.

— —— —— —— — —— T — A S — — —— — S W T T —— —— S— — A — — — — — ——— — —— — ———

To monitor the cooldown rate of the plant,

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

To determine, along with adequate $/G level, if Cold
Leg Temperature requires exiting the LOFW EOl and
entering the FR EOl.

To indicate when to evaluate placing LTOP in service.

To monitor and correct for RCS overcooling.

To verify criteria for letdown restoration is met (Tc <
470 F).
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Q.A. APPROVED TABLE

PARAMETER/
DOCUMENT #

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

- By Parameter -

STEP VALUE/

ENG. LINMIT - BASES

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

USE

COLD LEG TEMP
009-0rs92-158

COLD LEG TEMP
009-0P$92-133

COLD LEG TEMP
009-0P§92- 133

COLD LEG TEMP
009-0Ps92- 159

COLD LEG TEMP (1A)
009-0Ps92-165

COLD LEG TEMP (1A)
009-0Ps92- 164

>20<200 SM CURVES
NOT APPLICABLE

LOWERING
NONE

STABLE OR CONTRLD

NONE | monitoring of parameters. Since no value is specified
| in the trend, no engineering limits apply.
I
|

> 300 deg f | The Technical Specifications require at least one

LL >267 degF(U-3)

L
N

< §/G E-089 TEMP
NONE

OWEST LOOP TC
ONE

|
| engineering Limits for this curve or table.
I
|

| in the trend, no engineering limits apply.

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

engineering limit.

| engineering limit.

ABB-CE has been directed by SCE not to supply

] There are no enginéerlng timits for the trending or
| monitoring of parameters. Since no value is specified

There are no engineering limits for the trending or

| overpressure protection system operable whenever cold
| leg temperature is less than or equal to 287 deg F

There are no assocfated engineering timits for the
comparison of parameters. Since no value is specified
in the comparison, no velue witl be assigned to the

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

Yo verify that RCS temperature s within P/T limits.

To determine if unisolated (least affected) $G is
removing decay heat.

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

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

|
l
|
|
|-
|
I
|
|
I
|
|
I
|
|
I
|
I
| To indicate when to evaluate placing LTOP in service.
|
I
I
I
|
I
I
I
I
|
[
| To identify the most affected S/G.
I
I
|
|
I
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Q.A. APPROVED TABLE
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SONGS 2/3 1SOP 11 PHASE 11
INSTRUMENT USE AND BASES TABLE

- By Parameter -

o

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG, LIMIT | BASES USE
|
I
COLD LEG TEMP (1B) LOWEST LOOP TC | There are no associated engineering limits for the To determine which cold leg has the lowest delta T with
009-0PS$92-165 NONE | comparison of parameters. Since no value fs specified respect to S/G temperature (S/G temp - Tc), to

COLD LEG TEMP (18)
009-0P$92-164

COLD LEG YEMP (2A)
009-0P$92- 165

COLD LEG TEMP (2A)
009-0pP592- 164

COLD LEG TEMP (2B)
009-0PS92- 165

N

< $/G E-0B9 TEMP
NONE

LOWEST LOOP TC
NONE

< §/G E-088 TEMP
NONE

LOWEST LOOP TC
NONE

"] in the comparison, no value will be

| engineering timit..

| There are no associated engineering
| comparison of parameters. Since no
| in the comparison, no vatue witl be
| engineering timit.

| There are no associated engineering
| comparison of parameters. Since no
| in the comparison, no value will be
| engineering limit,

| There are no associated engineering
| comparison of parsmeters. Since no
| in the comparison, no value will be
| engfneering Limit.

| There are no associated engineering
| comparison of paremeters. Since no
| in the comparison, no value will be
| engineering timit.

assigned to the

limits for the
vatue is specified
assigned to the

Limits for the
value is specified
assigned to the

timits for the
value is specified
assfgned to the

limits for the
value is specified
assigned to the

—— ——— —— — — — — ——— — Y, —— ———— — —— — — —— E—— . ——— T — —— — —— — — — —

determine which RCP should be started first.

To identify the most affected S/G.

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

To identify the most affected S/G.

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




PAGE NO:' 11 OF 91
DOCUMENT NO: 009-0PS93-005
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PARAMETER/
DOCUMENT #

STEP VALUE/
ENG. LINMIT
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SONGS 2/3 1SOP 1§ PHASE I
INSTRUMENY USE AND BASES TABLE

- By Parameter -

BASES

DATE: 05/05/93

REVISION: 00

Q.A. APPROVED YABLE

USE

COLD LEG TEMP (28)
009-0Ps92-164

CONTMY EMERG SUMP LEVEL
009-0ps92-037

CONTMT EMERG SUMP LEVEL
009-0Ps92-037

CONTMT EMERG SUMP LEVEL
009-0ps92-038

CONTMT EMERG SUMP LEVEL
009-0P592-038

< $/G E-088 TEMP
NONE

> 18 FT 8 IN
LL 18,359 FTY

> 18 FT 8 IN
LL 18.359 FY

RISING
NONE

RISING
NONE

comparison of parameters. Since no value is spec{fied
n the comparison, no value will be assigned to the

|

I

|

|

| There are no associated engineering limits for the
|

| 1

| engineering timit..

|

[

| Based on ensurlng that the level in the CONTMT EMERG
| SuMP witl provide sufficient NPSH for the CS and HPsi
| pumps after shutting the RWST isotation valves. The
| limit is conservative besed on assumed pump

| combinations, flow rates and head losses.

| Based on ensuring that the level in the CONTMT EMERG
| suMp will provide sufficient NPSH for the CS and HPSI
| pumps after shutting the RWST isolation valves. The
| Uimit §s conservative based on assumed pump

| combinations, flow rates and head losses.

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

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

To identify the most affected S/G.

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

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

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

Yo verify RWST is feeding S1, which is spilling onto
the containment floor.




k&a"i

12 OF 9N

PAGE NO:'

DOCUMENT NO: 009-0P$93-005

Q.A. APPROVED TABLE

PARAMETER/
DOCUMENT #

STEP VALUE/
ENG. LIMIY

-

{

[N
o

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

« By Parameter -

BASES

Lo
L

DATE: 05/05/93

REVISION: 00

Q.A. APPROVED TABLE

PR LAl B AL AL Y a1

USE

CONTMT EMERG SUMP LEVEL
009-0P$92-039

CONTMT EMERG SUMP LEVEL
009-0P$92-040

CONTMT EMERG SUMP LEVEL
009-0PS92-041

CONTMY EMERG SUMP LEVEL
. 009-0P592-042

CONTMT EMERG SUMP LEVEL
009-0Ps92-038

CONTMT EMERG SUMP LEVEL
009-0Ps92-040

NORMAL
NONE

NOT RISING
NONE

NOT RISING
HONE

> 17 FT
LL 18.359 FT

RISES
NONE

NOT RISING
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.

|

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.

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

| Based on ensuring that the level in the CONTMT EMERG
| suMp witl provide sufficient NPSH for the CS and HPS]
| pumps after shutting the RUST isolatfon valves. The
| timit is conservative based on assumed pump

| combinations, flow rates and head losses.

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

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

To determine if containment conditions indicate an
event other than SGIR is in progress,

To verify Containment Emergency Sump not rising end
re-diagnose the event {f it is. :

To verify conditions inside containment to be normal.

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

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

To determine that Containment Emergency Sump level is
not rising as RWST level decreases and evaluate methods
to maintain RWST level > 19%.
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| increase in hydrogen concentration above the minimum
| detectible level (0.5%) is indication that an event
| other than a LOFW (f.e. LOCA) is occurring.

PARAMETER/ |  step vae/ | |
DOCUMENT # | ENG. LIMIT | BASES I USE
| | I
l I |
CONTMT H/R RAD MONITORS ] < 40 R/HR | This limit is based on engineering judgement. 1In the | To evaluate initiating CSAS for fodine removal if
009-0P$92-081 | LL 20 R/HR | event of a LOCA in containment, 20R/HR is > the - | containment High Range Area Radiation Monitor is NOY
| | expected dose rate, assuming 100% realease of maximum | reading < 4OR/HR.
| | RCS activity. This would be indication that some fuel |
| | failure had occurred with the LOCA. |
I | I
I I I
CONTMT HUMIDITY | NOT RISING | There are no engineering limits for the trending or | To verify conditions inside containment to be normal.
009-0PS92-091 ] NONE | monitoring of parameters. Since no value is specified |
| | in the trend, no engineering limits apply. |
I | I
I I . I
CONTMT HYDROGEN CONC | <0.5% | The LL is based on keeping the H2 concentration as low | To determine if the hydrogen recombiners need to be
009-0PS$92-055 | LL 0% UL 4% | as possible by placing the H2 recombiners in service | operating (H2 concentration > or = 0.5%).
| | when it is first detected. The UL is based on ensuring |
| | that & H2 burn or explosion does not take place when |
| | the recombiner {s placed in service. |
I I |
I | I
CONTMT HYDROGEN CONC | < 4% | 4% is based on the flammability limit of hydrogen in | Yo determine if the present CG control success path is
009-0pP$92-095 | 4% | dry air. Energizing the recombiners when hydrogen | adequate (hydrogen < 4%) or a different one must.be
| | concentration is <= 2% ensures that the hydrogen | used.
| | concentration will not reach 4X. 4% is also the limit |
| | at which the recombiners must be secured. |
I I - I
I | |
CONTMT HYDROGEN CONC | <0.5% | 0% (actual) hydrogen is the normally expected | To confirm that an event other than an LOFW is not
009-0P592-096 j 0% | concentation in containment. An event resulting in an | teking place.
I I
I I
| I
I I
I !
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USE

CONTMT HYDROGEN CONC
009-0ps92-088

CONTMT HYDROGEN CONC
009-0PS92-097

CORTMT HYDROGEN CONC
009-0P$92-062

CONTMT HYDROGEN CONC
009-0P592-097

w A
.
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|
| BASES
|
|

| 3.5% is based on a design requirment that a single
| train of hydrogen removal equipment will be able to
| remove hydrogen at a rate such that actuation of the

| system is not required until hydrogen is within 0.5% by

| volume of the flammabitity limit (4.0%).

| 3.5% is based on maintaining the containment hydrogen
| concentration below the flemmabitity limit (4X). The
| Hiydrogen Purge system is only used if the recombiners
| fail. In this case, starting to purge at 3.5% will

| maintain the hydrogen concentration < 4X.

| 4% is based on the flammsbility limit of hydrogen in

| dry air. Energizing the recombiners when hydrogen

| concentration is <= 2% ensures that the hydrogen

| concentration will not reach 4X. 4% is also the limit
| at which the recombiners must be secured.

| 3.5% is based on maintaining the containment hydrogen
| concentration below the flammability limit (4%). The
| Hydrogen Purge system is-only used if the recombiners
| fail. In this case, starting to purge at 3.5% witl

| maintain the hydrogen concentration < 4%.

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

To evaluate the need to continue hydrogen purge
operation,

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

To evaluate the need to continue hydrogen purge

I
|
I
I
l
I
I
|
I
I
I
|
I
I
I
|
I
I
I
I
I
!
I
I
I
I
I
I
|
I
I
I
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| Wydrogen Purge system is only used if the recombiners
| fail. In this case, starting to purge at 3.5% will
| maintain the hydrogen concentratfon < 4%.

PARAMETER/ |  STEP VALUE/ | |
DOCUMENT # | ENG. LIMIT | BASES ] UsE
| I I
| | v l
CONTHY HYDROGEN CONC | < &% ] 4% is based on the ftammability limit of hydrogen in | To determine if the hydrogen concentration requires the
009-0P§92-095 | 4% | dry eir. Energizing the recombiners when hydrogen | operator to go to the Functional Recovery EOI (>4X).
| | concentration is <= 2% ensures that the hydrogen |
| | concentration will not reach 4%, 4% is also the Limit |
| | at which the recombiners must be secured. |
I | |
| I |
CONTMY HYDROGEN ‘CONC | < 4% | 4% is based on the flammability limit of hydrogen in | To determine if hydrogen concentration requires the
009-0P$92-095 | 4% | dry air. Energizing the recombiners when hydrogen | event to be re-diagnosed (>=4.0%).
| | concentration is <= 2% ensures that the hydrogen |
| | concentration will not reach 4%. 4% is also the limit |
| | at which the recombiners must be secured. |
| | l
I | . |
CONTMT HYDROGEN CONC | RISING | There are no engineering limits for the trending or | To evatuate the need for hydrogen purge of containment.
009-0P$92-099 | NONE | monitoring of parameters. Since no value is specified |
| | in the trend, no engineering limits apply. i
| | I
l l I .
CONTMT HYDROGEN CONC | < 4% | 3.5% is based on maintaining the contafnment hydrogen | To evaluate the need to continue hydrogen purge
009-0P§92-097 | 3.5% | concentration below the flemmability limit (4%). The | operation.
| | Hydrogen Purge system is only used if the recombiners |
| | fail. In this case, starting to purge at 3.5% will |
| | maintain the hydrogen concentration < 4X. |
I l I
| | : |
CONTMT HYDROGEN CONC | < 2% | 3.5% is based on maintaining the containment hydrogen | To determine if use of the Hydrogen Purge System is
009-0P$92-097 | 3.5% | concentration below the flammability limit (4%). The | required to satisfy the present CG control succes path.
| |
I I
l I
| I
| I
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PARAMETER/ |  step vAawes | [
DOCUMENT # | ENG. LIMIT | BASES | USE
| | |
I | |
CONTMT PRESSURE | < 1.5 psi6 | This vatue was selected to verify that contmt pressure | To verify expected post-trip containment pressure
009-0P592-060 | 1.5 psiG | remains below the upper Limit for normal contmt | conditions.
| | pressure. 1.5 PSIG coincides with the upper Limit for |
| | 7.5, 3.6.1.4 LCO for contmt pressure, which along with |
i | cR alarms, defines normal contmt pressure |
I I l
I I |
CONTMT PRESSURE | » 14 psig | 14 psig is based on the ESFAS trip value for the CSAS. | To verify CSAS actuation,
009-0Ps92-071 | w14 psic | The trip value was established based on the 20 psig |
| | setpoint used in the safety enalysis, with a 6 psi |
| | channel accuracy factor included. |
| I |
I | l
CONTMT PRESSURE | » 3.4 pSIG | 3.4 PSIG s coincident with and therefore based on the | To verify CIAS actuation if containment pressure is

009-0P$92-063

CONTMT PRESSURE
009-0Ps92-063

CONTMT PRESSURE
009-0P$92-072

| uL 3.4 psiG

' > 3.4 PSIG
| uL 3.4 psic

| < 14 psiG
| uL 15 psic

| ESFAS trip value.

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

l 15 pSIG is based on the T.S. ALLOWABLE VALUE for CSAS.
| The CS system may be secured, and the CSAS reset when

| contmt pressure is reduced to <=25% (15 PSIG) of design
| contmt pressure (60 psig). The fan cooters are then

| capable of further lowering pressure

| »3.4 psiG.

| To verify CCAS actuation if containment pressure is
| >3.4 psiG.

To evaluate containment spray termination.
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PARAMETER/
DOCUMENT #

STEP VALUE/

ENG. LIMIT BASES USE

CONTMY PRESSURE
009-0P$92-071

CONTMT PRESSURE

009-0PS92-063

CONTMT PRESSURE
009-0PS92-063

CONTHMT PRESSURE
009-0P592-063 -

CONTMT PRESSURE

009-0P$92-071

CONTMT PRESSURE

009-0PS92-063

CONTHT PRESSURE
009-0P$92-064

< 14 PSIG

|
|
|
|
|
| uL 14 pstG
|
|
|
|

| < 3.4 PSIG
| uL 3.4 psiG

| < 3.4 pSiG
| UL 3.4 psia
|

I

| < 3.4 psiG
| u 3.4 psiG

|

|

| > 14 psic
| UL 14 psiG
|

|

|

|

| > 3.4 pPsiG
] ut 3.4 psie

| INCREASING
| NoKE ‘

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

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

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

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

|
|
|
|
[
|
|
|
|
l
I
|
|
|
|
|
|
|
|
I
I
I
| 14 psig is based on the ESFAS trip value for the CSAS.
| The trip vatue was established based on the 20 psig

| setpoint used in the safety analysis, with a 6 psi

| chennet accuracy factor included.

I

|

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

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

To determine if CSAS has actuated or should have
actuated, '

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

|
|
|
|
|
|
|
|
I
|
|
|
|
|
| To determine if containment pressure < SIAS setpoint or
| verify SIAS actuation if > setpoint.

I .

|

| To verify CIAS actustion if containment pressure is

| >3.4 PSIG.

| To determine if CSAS has actuated or should have
| actuated.

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

| To identify the type of event and location when
| pressurfzer Pressure is repidly decreasing, using the
| "Break identification Chart".




)
o

@&*'

PAGE NO:+ 18 OF 91
DOCUMENT NO: 009-0PS93-005

Q.A. APPROVED TABLE

o

“eson

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

« By Parsmeter -

RN

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

PARAMETER/ STEP VALUE/ .

DOCUMENT # ENG, LIMIT BASES USE
CONTMT PRESSURE < 1.5 PSIG This pressure coincides with the 7.5 limit on To determine if containment conditions indicate an
009-0P$92-065 Ut 1.5 PSIG event other than SGIR is in progress.

CONTMT PRESSURE
009-0P$92-071

CONTMT PRESSURE
009-0P$92-073

CONTMY PRESSURE
009-0P$92-060

CONTMT PRESSURE
009-0P$92-115

< 14 PSIG NOT INC
uL 14 psi6

< CCW PRESSURE
NONE

< 1.5 PSIG
1.5 PSIG

| < 3.4 psIG
| Not yet available

normal containment pressure. 1.5 psig is based on
engineering judgement as the maximum pressure which

I

I

|

I

I

| containment pressure. It defines the upper limit for
I

I

| witl be observed with no energy release to contmt.
I

I

| 14 psig {8 based on the ESFAS trip vatue for the CSAS.
| The trip value was established based on the 20 psig

| setpoint used in the safety analysis, with a 6 psi

| channel accuracy factor inctuded.

I
|

| There are no associated engfneering limits for the

| comparison of parameters. Since no value s specified
| in the comparfison, no value can be assigned to the

| engineering limit.

| This value was setected to verify that contmt pressure
| remains below the upper Limit for normal contmt

| pressurée. 1.5 PSIG coincides with the upper limit for
| 7.5. 3.6.1.4 LCO for contmt pressure, which along with
| CR alarms, defines normal contmt pressure

I
I
| Bases data not yet available,
I
|
l

I
I
|
I
I
I
I
I
I
I
I
I
|
I
|
I
I
I
|
I
|
I
I
I
|
I
|
I
|
I
I
I
I
I

Yo verify Containment Pressure < 14 PSIG and not
increasing and rediagnose the event if it is not.

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

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

To confirm that an event other than an LOFW is not
taking place.
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PARAMETER/ |  ster vawves | |
DOCUMENT # | ENG. LIMIT | BASES | USE
I I I
| | . I
CONTMT PRESSURE | NOT RISING | There are no engineering limits for the trending or | To verify conditions inside containment to be normal.
009-0PS92-061 | NONE | monitoring of parameters. Since no value is specified |
| | in the trend, no engineering limits apply. |
| I |
I I I
CONTMT PRESSURE | < 1.5 psta | This vatue was selected to-verify that contmt pressure | To verify Containment Pressure < 1.5 PSIG and direct
009-0PS92-060 | 1.5 psIG | remains below the upper limit for normal contmt | event re-diagnoses if it is not.
| | pressure. 1.5 PSIG coincides with the upper limit for |
| | T.5. 3.6.1.4 LCO for contmt pressure, which atong with |
| | cR atarms, defines normal contmt pressure |
I I |
| I |
CONTMT PRESSURE | < 3.4 psiG | The engineering limit is based on the maximum expected | To determine {f event re-diagnosis is required during
009-0ps92-106 | 9.2 psiG | containment pressure during a SBO with a four hour | performance of the SBO procedure.
| | duration. In this case, containment pressure |
| | increasing to > 9.2 PSIG is an indication that an event |
| | other than an SBO Is occurring. |
I | |
I I I
" CONTHT PRESSURE | < 3.4 psiG | 3.4 PSIG is coincident with and therefore based on the | To determine if containment pressure s less than the
009-0P§92-063 | uL 3.4 PsiG | ESFAS trip value. | CIAS setpoint and determine the appropriate success
| | | path to be. used.
I I I
I I I
CONTMT PRESSURE | > 3.4 PSIG | 3.4 PSIG is coincident with and therefore based on the | To evaluate the need for manual contairnment isolation.
009-0P$92-063 | uL 3.4 psiG | ESFAS trip value. |
! I |
| I |
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CONTMT PRESSURE
009-0P$92-079

H
N

TABLE OR LOWRNG
/A

I in the trend, no engineering limits apply.
I .
| Use of the Mini-Purge System to vent containment in the
| event that the CS system does not operate is no longer

| applicable to the EOls. SCE has directed that ABB-CE
| need not address this issue in this study.

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

PARAMETER/ | ster vAawE/ | |
DOCUMENT # |  ENG. LIMIT | . BASES | USE
| - |
| | I
CONTMT PRESSURE | < 14 PSIG | 14 psig is based on the ESFAS trip value for the CSAS. | To evaluate the need to {nitiate containment spray
009-0P$92-071 | uL 14 psig | The trip value was established based on the 20 psig | operation.
| | setpoint used in the safety analysis, with a 6 psi |
| | channetl accuracy factor included. |
I | |
| ! |
CONTMT PRESSURE | » 14 pSIG | Use of the Minf-Purge System to vent contaimment in the | To evaluate the effectiveness of the present success
009-0P592-079 | N/A | event that the CS system does not operate fs no longer | path for control of containment temperature and
I | spplicable to the EOls. SCE has directed that ABB-CE | pressure.
| | need not address this issue in this study. |
I I I
| I I
CONTMT PRESSURE | RISING | Use of the Mini-Purge System to vent contairment in the | To evaluste the effectiveness of the present success
009-0pP$92-079 | N/A | event that the CS system does not operate is no longer | path for control of containment temperature and
| | applicable to the EOls. SCE has directed that ABB-CE | pressure.
| | need not address this issue in this study. |
I I ‘ I
I I I
CONTMT PRESSURE | STABLE OR LOWRNG | There are no engineering limits for the trending or | To evaluate the need to initiate containment spray
009-0P$92-071 | NONE | monitoring of parameters. Since no value is specified | operation.
I I
I l
| l
I
I
I
I
I
|
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009-0ps$92-063

CONTMT PRESSURE

009-0P§92-075

CONTMT PRESSURE
009-0Ps592-076

CONTMT PRESSURE
009-0PS92-083

] uL 3.4 PSIG

| CONSTANT OR LOWER
| N/A

STABLE OR LOWERIN
NONE

CONSTNT, STBL, LWRG
NONE

| EsFAS trip value.

| Use of the Mini-Purge System to vent containment in the
event that the CS systei does not operate §s no tonger
appticable to the EOls. SCE has directed that ABB-CE
need not address this issue in this study.

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

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

——— — — — ——— — . ————— . —————— ———v oW— —
—— —— — —— — — — — — — — —— —— — —— — — ——

PARAMETER/ | sTeEP vALUE/ |
DOCUMENT # | ENG. LIMIT | BASES USE
| |
l | _ .
CONTMT PRESSURE | < 14 PSIG | 14 PSIG fs determined to be the engineering limit Yo indicate if containment spray (and/or emergency
009-0P$92-085 | w 1 esic | because it coincides with the ESFAS trip value, 14 fans) should be operating based on containment pressure.
] | psig fs sufficiently high to prevent inadvertent
| | actuation of the CS system, but low enough to minimize
| | sterting delay time.
| [
_ | I
CONTMT PRESSURE | < 3.4 PSIG | 3.4 PSiG is coincident with and therefore based on the To verify expected post-trip containment pressure
009-0P§92-074 | UL 3.4 PSIG | ESFAS trip value. conditions.
| [
: | I .
CONTMT PRESSURE | < 3.4 PSIG | 3.4 PSIG is coincident with and therefore based on the To evaluate the need for containment isotation,

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

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

To evaluate the effectiveness of the present success
path for control of containment temperature and
pressure.-
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Q.A. APPROVED TABLE

PARAMETER/ STEP VALWUE/ |
DOCUMENT # ERG. LIMIT | BASES USE
I
I .
CONTMT PRESSURE < 14 PSIG | 14 psig is based on the ESFAS trip value for the CSAS. To determine if event re-diagnosis is required.
009-0P$92-071 UL 14 pSIG | The trip value was established based on the 20 psfg

CONTMT PRESSURE
009-0P592-071

CONTMT SPRAY FLOW
009-0Ps92-090

CONTMT SPRAY FLOW
009-0Ps92-090

CONTMT SPRAY FLOW
009-0P$92-090

CONSTNT OR LOWRNG
NONE

> 1750 GPM
1750 GPM

> 1750 GPM
1750 GPM

> 1750 GPM
1750 GPM

| setpoint used in the safety enalysis, with a 6 psi
| channel accuracy factor included.

[ There are no engineering limits for the trending or

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

|

I

| 1750 GPM s the value of CS flow assumed in the

| Containment Peak Pressure Analysis for the containment .

| design besis accident. This vatue is the minimm
| acceptable vatue for a single train of CS. 1750 gpm CS
| + two containment Fan Coolers is acceptable.

|
|
| 1750 GPM is the value of CS flow assumed in the

| Contafrment Peak Pressure Analysis for the containment
| design basis accident. This value is the minimum

| acceptable value for a single train of CS. 1750 gpm CS
| + two containment fan Coolers is acceptable.

|
|

| 1750 GPM s the value of CS flow assumed in the

| Containment Peak Pressure Analysis for the containment
| design basis accident. This value is the minimum

| acceptable value for a single train of CS. 1750 gpm €S
| + two containment Fan Coolers is acceptable.

To determine if containment pressure is constant or
lowering and if it is not, to direct use of snother

| success path.

To determine {f containment spray flow i{s adequate to
meet SFSC criteria (> 1750 gpm per train).

Yo 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).

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

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

USE

CONTMT TEMP
009-0r§92-092

CONTMT TEMP

009-0pP$92-173

CONTMY TEMP
009-0P$92-173

CONTMT TEMP
009-0P§92-092

CONTMT TEMP
009-0Ps92-148

CONTMT TEMP
009-0pP$92-078

< 120 deg F
UL 120 deg F-

——— —— —— —— ——— — —

| <215 deg F

I
|
|
|
| 120 deg F is based on engineering judgement as the max
| temp which will be observed without an energy release

| to the contmt. This vatue coincides with the contmt
| temp Uimit specified in 7.S. 3.6.1.5 LCO.

| Bases data not yet available.

| Not yet available |

l
I

| <215 deg F

| Mot yet availabte

| < 120 deg F
| UL 120 deg F

| < 145 deg F

| Not yet available

| NOT RISING
| NONE

Bases data not yet available.

I
|
|
|
|
|
| 120 deg F is based on engineering Judgement as the max
| temp which will be observed without an energy release
| to thé contmt. This vatue coincides with the contmt

| temp limit specified in 7.S. 3.6.1.5 LCO.

I

|

I

|

|

I

Bases data not yet available.

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

l
I
|
I
I
|
I
I
|
I
|
I
I
I
I
I
I
I
I
I
I
l
I
|
I
I
I
I
I
I
I
I
I

To verify expected post-trip containment temperature
conditions.

Yo determine if event re-diagnosis is required during

performance of the ‘$BO procedure.

To determine if CSAS has actuated or should have
actuated.

To determine {f containment conditions indicate an
event other than SGTR is in progress.
To confirm that an event other than an LOFY is not

taking place.

To verify conditions inside confainment to be normal,
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Q.A. APPROVED TABLE

USE

CONTMT TEMP
009-0Ps92-092

CONTHT TEMP

009-0PS92-148

CONTHY TEMP
009-0PS92- 148

CONTMT TEMP
009-0PS92-173

CONTMT TEMP
009-0PS92-173

CONTNT TEMP
009-0P$92-138

|

|

|

|

| < 120 deg ¢
| UL 120 deg F.
l

|

|

l

| < 145 deg F

|
| BASES
|
|

| 120 deg F is based on engineering judgement as the mex

| temp which will be observed without an energy release
| to the contmt. This value coincides with the contmt
| temp limit specified in V.S. 3.6.1.5 LCO.

| Bases data not yet available.

| Limit not entered |

| < 145 deg F

| Bases data not yet available.

| Not yet available |

| <215 deg F

| Mot yet available

| > 215 deg F

| Not yet available

NONE

Bases data not yet available.

Bases data not yet available,

| monitoring of parameters. Since no value is specified

| in the trend, no engineering limits apply.

I
l
l
| CONSTNT OR LOWRNG | There are no engineering limits for the trending or
|
|
I
|

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

To determine if event re-diagnosis is required,

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

| To evaluate the need to initiate containment spray
| operation.

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

| To evaluate the effectiveness of the present success
| path for control of containment temperature and
| pressure.
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REVISION: 00

Q.A. APPROVED TABLE

USE

CONTMT TEMP
009-0P$92-073

CONTMT TEMP
009-0P§92-138

CONTMY TEMP
009-0Ps92-138

CONTMY TEMP
009-0Ps92-138

CONTMT TEMP
009-0P$92-073

CONTMT TEMP
009-0P$92-173

NONE
RISING
NONE
NONE

NONE

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

| < 145 deg F

| Not yet available

| < 215 deg F

| Not yet availabte

CONSTNT OR LOWRNG

STABLE OR LOWRNG

STABLE OR LOWRNG

|
|
|
|
| There are no engineering limits for the trending or

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

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

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

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

Bases data not yet available,

Bases data not yet available.

| To determine if containment pressure is less than the
| C1AS setpoint and determine the appropriate success
| path to be used.

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

To evaluate the need to initiate containment spray
operation,

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

To verify expected post-trip containment temperature
conditions.
To verify that CCAS is the appropriate success path

operator to a different success path.

(via containment temp < 215 F and stable) or direct the
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Q.A. APPROVED TABLE

USE

CONTMT TEMP
009-0P$92-079

CONTMT TEMP
009-0P$92-138

CONTMT TEMP
009-0Ps92-173

* CONTMT TEMP
009-0P$92-092

CONTMT TEMP
009-0P592-173

CONSTANT OR LOMER

=
sy
>

STABLE OR LOWERIN
NONE

STABLE OR LOWERIN
NONE

< 120 deg F
UL 120 deg F

<215 deg F
Limit not entered

Use of the Mini-Purge System to vent containment {n the
event that the CS system does not operate is no longer
| appticable to the EOls. SCE has directed that ABB-CE

| neéd not address this issue in this study.

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

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

120 deg F s based on engineering judgement as the max
temp which will be observed without an energy release
to the contmt. This value coincides with the contmt
temp limit specified in 7.5, 3.6.1.5 LCO.

Bases data not yet avaifable.

| To determine if the containment purge success path is
| performing adequately by observing containment

| temperature constant or lowering.

l

| To determine if containment temperature is stable or

| towering in order to allow continued use of the present
| success path, or direct the operator to a different

| success path.

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

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

To determine if event re-diagnosis is required.

|
l
|
I
I
I
|
|
!
I
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DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

USE

HOT AND COLD LEG HPS1 FLOW
009-0P592-130

HOT AND COLD LEG HPSI FLOW
009-0PS92-129

HOT AND COLD LEG SI FLOW
009-0P$92-139

HOT AND COLD LEG SI FLOW
009-0PS$92-139

HOT AND COLD LEG SI FLOW
009-0P592-139

HOT AND COLD LEG S1 FLOW
009-0P592-139

HOT AND COLD LEG SI FLOW
009-0P$92-139

UL 1000 GPM .

LL 30 GPM/PUMP

| > MIN EXP FLOW
| MOT APPLICABLE

| > MIN EXP FLOW

| NOT APPLICABLE

I
|
I
| > MIN EXP FLOW
| NOT APPLICABLE

| > MIN EXP FLOW
| MOT APPLICABLE

| > MIN EXP FLOW
| NOT APPLICABLE

<=910GPM PER PUMP

»>450 GPM PER PUMP

I
|
I
I
| The engineering Limit is based on not exceeding runout
| conditions for the HPS! pumps.

l

|

I

| A minimum of 30 GPM flow is required through each HPSI
| pump to removed pump heat and avoid damage to the pump.
| since there is no direct indication of flow through the
| purp, purp flow is determined using the injection

| header flowmeters.

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.

engineering limits for this curve or table.

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

|
|
|
I
I
|
!
|
I
I
|
| ABB-CE has been directed by SCE not to supply
I
|
I
|
I
|
|
(
| engineering timits for this curve or table.
|
|

I
|
|
I
| To verify operating HPSI pumps do not exceed run-out

| conditions (910 GPM) during simuttaneous Hot/Cold Leg
| injection.

| To verify flow through the operating HPSI pump is >
| minimum flow required to prevent pump damage.

To verify adequate HPS! flow during hot and cold leg

|
|
|
|
|
|
| injection.
|
|
|
|
|
|
|

To verify adequate hot and cold leg safety injection
flow for RCS Inventory Control and RCS Pressure Control
(SFSC).

| To verify adequate cold leg safety injection flow for
| RCS inventory Contol and RCS Pressure Control (SFSC)

| To verify adequate safety injection flowrate for RCS
| tnventory Control.

| To verify adequate safety injection flow for RCS
| pressure Control.,
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PARAMETER/
DOCUMENT #

STEP VALUE/

ENG. LIMIT BASES USE

|
|
|
|
HOT AND COLD LEG SI FLOW
009-0P§92-139

| SUM >= MIN EXP ABB-CE has been directed by SCE not to supply

I

|

|

|

| To verify adequate safety injection flowrate for core
| NOT APPLICABLE | engineering limits for this curve or table.

| .

|

|

|

|

I

heat removal.

| > MIN EXP FLOW
| NOT APPLICABLE

| >450 GPM PER PUMP | A minimum of 30 GPM flow is required through each HPSI
| LL 30 GPM/PUMP

HOT AND COLD LEG SI FLOW
009-0P$92-139

ABB-CE has been directed by SCE not to supply Yo verify adequate hot and cold leg safety injection

engineering timits for this curve or table. flow for RCS Heat Removal (SFSC).

HOT AND COLD LEG SI FLOW
009-0p$92-137

To verify flow through the operating HPSI pump is >

| | since there is no direct indication of flow through the
| | pump, pump flow is determined using the injection

| | header flowmeters.
|
I

HOT LEG HPSI FLOW
009-0PS92-135

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

To verify adequate HPS! flow during hot and cold teg
fnjection.

| suM >= MIN EXP
| NOT APPLICABLE
l .

I

HOT LEG HPS! FLOW
009-0Ps92-135

HOT LEG TEMP
009-0P§92-147

| > MIN EXP FLOW
| NOT APPLICABLE

| HOT RISING
| NONE

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

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

|
|
|
I
I
I
l
I
I
I
|
|
|
| pump to removed pump heat and avoid demage to the pump. | minimum flow required to prevent pump damage.
I
|
I
I
I
I
|
I
|
I
|
|
|

To verify adequate HPSI flow during hot and cold leg
fnjection,

| To verify hot leg temperatures constant or decreasing
| as indication that single phase natural circulation is
| established.
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
|
HOT LEG TEMP < 350 deg F | When T ave is < 350 deg F the Tech Specs require only To initiate reducing the number of available HPSI pumps

009-0Ps92-142

HOT LEG TEMP
009-0P$92-143

HOT LEG TEMP
009-0PS92-143

HOT LEG TEMP
009-0PS92-163

HOT LEG TEMP
009-0PS92- 161

UL < 350 deg. F

< 385 deg F
UL 400 deg F

< 385 deg F

|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
| UL 40D deg F
|
|
|
|
l
|
|
|
|
|
|
|
|
|
I
l

< 580 deg F

<583 degF & CNTLD

> 325 deg F

LL >287 degF(U-2)

| one ECCS subsystem to be operable. It fs

| conservatively assumed that T hot = T ave. Therefore,
| the UL for disabling & HPSI pump to prevent challenging
| the LYOP retief is < 350 deg F.

|
I
| The Engineering limit is based on not exceeding the

| design temperature (400 deg F) of the Shutdown Cooling
| system.

!

I

| The Engineering limit is based on not exceeding the

| design temperature (400 deg F) of the Shutdown Cooling
| system.

I

I

| The engineering limit is based on the minfimm MSSV

| setpoint plus the maximum loop delta T coincident with
| initiation of natural circulation following a reactor
| trip. Thus, the Mssvs should not cycle open and

| control of RCS temperature {s maintained.

| The Technical Specifications require at least one

| overpressure protection system operable whenever cold
| teg temperature is less than or equal to 287 deg F

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

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 <340 psia
specified).

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

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

Yo indicate when to evaluate placing LTOP in service.
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Q.A., APPROVED TABLE

PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
|
|
HOT LEG TEMP HOT RISING |‘There are no engineering limits for the trending or Yo verify that this paremeter fs not rising, in the
009-0P592-147 NONE | monitoring of paremeters. Since no-value is specified verification of adequate natural circulation.

HOT LEG TEMP
009-0P$92-163

HOT LEG TVEMP
. 009-0Ps92-160

HOT LEG TEMP
009-0pPS92-163

HOT LEG TEMP
009-0P592-160

<580 &STBL OR DEC
<583 degF & CNTLD

< 530 deg F
UL 540 deg F

<580 degf & CNTLD
<583 degF & CNTLD

< 530 deg F
UL 540 deg F

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

| The engineering Limit is based on the minimum HSSV

| setpoint plus the maximum loop delta T coincident with
| fnitiation of natural circulation following a reactor
| trip. Thus, the MSSVs should not cycle open and

| control of RCS temperature is maintained.

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

| The engineering Limit fs based on the minimum MSSV

| setpoint plus the moximum loop delta T coincident with
| initiation of natural circulation following a reactor
| trip. Thus, the MSSVs should not cycle open and

| control of RCS temperature is maintained.

| Based on the possible Lift pressure of the lowest MSSV
| €1089 PSIA/555 deg F. Post $/G fsolation, T hot in

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

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

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

| possibility of Lifting the Main Steam Stafty Valves
| (HssVs) after isolating the affected §/G, thus

| minimizing the chance of an urmonitored release.

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

To determine when corresponding $/6 pressure ard RCS
heat removal requirements are low enough to allow
placing a gag on the Main Steam Safety Valve(s) (MSSVs).
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Q.A. APPROVED TABLE

design temperature (400 deg F) of the Shutdown Cooling
System.

PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT ' BASES USE
I
|
HOT LEG TEMP < 385 deg F | The Engineering limit {s based oh not exceeding the To evaluate sufficiency of the shutdown cooling success
009-0P§92-143 UL 400 deg F. | path, the need to go to another heat removal method.
I
[
|

HOT LEG TEMP
. 009-0P$92-205

HOY LEG TEMP

009-0P$92-161

HOT LEG TEMP - COLD LEG TEMP
009-0PS92-186

HOT LEG TEMP - COLD LEG TEM
009-0P$92-152 :

>20<200 SM CURVES
NOT APPLICABLE

>325 deg F
LL >267 degF(U-3)

< 10 deg F
UL 10 deg F

< 58 deg F
UL 58.2 deg F

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

| The Technical Specifications require at least one

| overpressure protection system operable whenever cold
| leg temperature is less than or equal to 287 deg F

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

| The engineeering timit is based on engineering

| judgement. The value chosen s based on the maximum
| delta T expected fotlowing an uncomplicated reactor
| trip followed by cooldoun with one S/G available and
| some allowance for other unavailable equipment.

| Based on full power del{a T derived from design T hot
| at 100% power = 611.2 deg F and design T cold at 100%
| power = 553 deg F. Loop delta T less than full power
| delta T is one fndication that single phase natural

| elrcutation is established.

l
|

I

|

I

I

l

|

I

I

| _

| To verify that RCS temperature is within P/T limits.
!

|

|

| To indicate when to evaluate placing LTOP in service.
I

I

I

I

l

|

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

| Yo verify loop delta T is less than full power delta ¥
| (<58 deg F) when single phase natural circutation is

.| established.
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
|
I
HOY LEG TEMP - COLD LEG TEMP < 10 deg F | The engineeering limit is based on engineering To verffy adequate (forced circulation) success path
009-0PS92-186 | judgement. The value chosen is based on the maximum performance via Th - Tc < 10 deg F and not rising,

HOT LEG TEMP - COLD LEG TEMP
009-0pPs92-152

HOT LEG TEMP - COLD LEG TEMP
009-0Ps92-186

HOT LEG TEMP - REPCET
009-0pP592-185

UL 10 deg F .

<58degF &NOT RSNG
UL 58.2 deg F

<10degF &NOT RSNG
UL 10 deg F

16 deg F
0 deg F

| detta T expected following an uncomplicated reactor

| trip foltowed by cooldown with one $/G available and
| some allowance for other unavailable equipment,

l .

|

' Based on full power delta T derived from design T hot
| at 100% power = 611.2 deg F and design T cold at 100%
| power = 553 deg F. Loop delta T less than full power
| delta T is one indication that single phase natural

| circulation is estabtished.

| 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/G avaflable and
| some ailowance for other unavailable equipment.

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

| there should be no.abnormal differences between T hot
| R1Ds and the CETa when single phase nat circ flow is
| established in at least one loop. The hot leg RTDs

| should be approximately equal to the CETs.

T-avg < 555 deg F and not rising, etc.

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

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

| To verify no abnormal diferences between Hot leg RTDs
| and CETs as indication that single phase natural
| circutation is established.
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PARAMETER/ STEP VALUE/ | |
DOCUMENT # ENG. LIMIT | BASES | USE
| I
| I
HOT LEG TEMP - REPCEY < 16 deg F | The eng limit is based on CEN-152 which states that | To verify no abnormal diferences between Hot leg RTDs
009-0P592-185 0 deg F | there should be no abnormal differences between T hot | and CETs as indication that single phase natural
| RTDs and the CETs when single phase nat circ flow is | circulation is established.
| established in at least one loop. The hot leg RTDs |
| should be approximately equal to the CETs. |
l ' |
I , |
HOT LEG TEMP - REPCET <= 16 deg F | The eng Limit is based on CEN-152 which states that | Yo verify no abnormal diferences between Hot leg RTDs
009-0P$92-185 0 deg F | there should be no abnormal differences between T hot | and CETs as indication that single phase natural
' | RTDs and the CETs when single phase nat circ flow is | efrcutation is established.
| established in at least one loop. The hot leg RIDs ]
| should be approximately equal to the CETs. |
I I
I I
HPSI FLOW (TRAIN A) = 300 GPM | A minimum of 30 GPM flow s required through each HPSI | To initiate corrective action to prevent HPSI pump

009-0ps92-141

HPST FLOW (TRAIN B)
009-0P§92-141

<
LL 30 GPM/PUMP

< 300 GPM
Lt 30 GPM/PUMP

| purp to removed pump heat and avoid damage to the pump,
| Since there 13 no direct indication of flow through the
| pump, pump flow is -determined using the injection

| header flowmeters.

| A minimum of 30 GPM flow is required through each HPSI
| pump to removed pump heat end avoid damage to the pump.
| since there is no direct ‘indication of flow through the
| pump, pump flow is determined using the injection

| header flowmeters.

| damage resulting from pump operation with less than
| minimum required flow.

To initiate corrective action to prevent HPS! pump
damage resulting from pump operation with less than
minimum required flow.




L

PAGE NO:+ 34 OF 91
DOCUMENT NO: 009-0PS93-005

Q.A. APPROVED TABLE

giﬁu;v

SONGS 2/3 I1SOP Il PHASE I1
INSTRUMENT USE AND BASES TABLE

- By Parsmeter -

{" .

Saegd

DATE: 05/05/93

REVISION: 00

Q.A. APPROVED TABLE

e s e et e e

PARAMETER/ STEP VALUE/ |
DOCUMENT # © ENG. LIMIY | . BASES USE
|
I
HPSI/LPS] FLOW > 40 GPM | 7.5.3.1.1.1 requires that with SDM tess than the To verify Emergency Boration is in progress to obtain
009-0P$92-155 LL 40 GPM | required value, boration must be inititated and adequate shutdown margin per Tech. Spec. requirements.
| continued at greater than or equal to 40 gpm until the
| required SDM is restored. 40 gpm is based on the
| cepacity of one Charging Pump.
I
I
PZR LEVEL 10X YO 70% | 78% is based on engineering judgement to establish a To verify expected post-trip RCS inventory response
009-0pPS92-107 UL 78% LL 2% | Uimit that will avoid solid water operations and (PZR level = 10% to 70%).

PZR LEVEL
009-0Ps92-109

PZR LEVEL
009-0P$92-107

> 30% & NOT LWRG

10% 10 70%
UL 78% LL 2%

| provide sufficient steam space to assure normal
| pressure control. 2% is intended to be theoretical
| minimm detectabte level.

| 21X is based on the minimum pressurfzer levet required
| to keep the peripheral(outside) pressuriler heaters

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

| 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.

To verify adequate RCS inventory control when checking
HpS1 Termination Criteria.

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

!
l
|
|
I
I
|
I
I
!
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
|
l
I
I
|
|
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| the pressurizer be OPERABLE with a water volume of <=
| 900 cubfc feet, when fn Modes 1, 2 and 3.

PARAMETER/ | sTEP VALUE/ | |
DOCUMENT # | ENG. LIMIT I BASES | USE
I | [
| | |
PZR LEVEL | 30% T0 60% | 59% is based on ensuring that PZR water vol < T.S. | To determine if PZR level is within the appropriate
009-0PS92-110 J UL 59% LL 21% | 3/4.4.3 Uimit requiring that the PZR be OPERABLE with a | band for starting an RCP, without Reactor Vessel
I ' | water volume of <=900 cubic ft (Modes 1, 2 and 3). 21% | voiding and likely to remain there.
i | is based on keeping the PZR heaters covered to preserve | :
| | normat means of pressure control. |
| I I
| | I :
PZR LEVEL | 30X 1O 60% | 59% is based on ensuring that PZR water vol < T.S. | To verify PZR level is being controlled in the normal
009-0PS92-108 | ut 59% L 21X | 3/6.4.3 timit requiring that the PZR be OPERABLE with a | operating band of 30% to 60%.
| | 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. |
| | I
| | b
PZR LEVEL | > 70% | 76% is based on engineering judgement such that solid | To remind operator that the maximum PZR level of 70%
009-0PS92-111 | uL 78% | water operation is avoided, sufficient steam space is | may be exceeded {f necessary to maintaining 20 deg F
| | maintained, and spray response time and other | saturation margin or to compensate for void collapse.
| | uncetainties are accounted for. Also, it bounds the |
| | highest PZR levels observed in best est anal. |
| I I
| I I
PZR LEVEL | < 33% | 59% is based on ensuring that pressurizer water volume | To evaluate the capability of the PZR to absorb the
009-0P$92-103 | UL 59% | is within the 7.5, limit. TY.S. 3/4.4.3 requires that | possible fnsurge when starting the first RCP after all
| | the pressurizer be OPERABLE with a water volume of <= | RCPs have been tripped if Tsg > Tc.
| | 900 cubic feet, when in Modes 1, 2 and 3.
| I
| | :
PZR LEVEL | < 60% | 59% is based on ensuring that pressurizer water volume To meintain PZR level below 60% while purging the VCT.
009-0Ps92-112 | uL 59% | is within the 7.S. limit. T.S. 3/4.4.3 requires that
I
I
|
|

I
|
I
!
I
I
|
I
I




{

PAGE NO:* 36 OF 91
DOCUMENT NO: 009-0PS93-005

Q.A. APPROVED TABLE

1

o
Sopsdt’

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

- By Parameter -

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

PARAMETER/ STEP VALUE/ | |
DOCUMENT # ENG. LIMIT | BASES | USE
I |
l I
PZR LEVEL < 60% | 59% is based on ensuring that pressurizer water volume | Yo verify maximum desired Pressurizer Level during the
009-0P$92-112 uL 59% | §s within the 7.S. limit. T.S. 3/4.4.3 requires that | raising of Core Exit Saturation Margin . '
| the pressurizer be OPERABLE with a water volume of <= |
| 900 cubic feet, when in Modes 1, 2 and 3, |
| I
I I
PZR LEVEL < 61% | 59% is based on ensuring that pressurizer water volume | To evaluate the capability of the PZR to absorb the
009-0P$92-103 uL 59% | is within the T.s. timit. T.S. 3/4.4.3 requires that | possible insurge when starting the first RCP after all
| the pressurizer be OPERABLE with a water volume of <= | RCPs have been tripped if Tsg > Tc.
| 900 cubic feet, when in Modes 1, 2 and 3.
I
|
PZR LEVEL > 30% | 59% is based on ensuring that PZR water vol < 1.5. To determine if PZR level is within the appropriate
009-0Ps92-110 UL 59% LL 21% . ] 3/4.4.3 Limit requiring that the PZR be OPERABLE with a band for starting an RCP, without Reactor Vessel

PZR LEVEL
009-0P$92-051

PZR LEVEL
009-0P$92-109

> 30% & NOT LWRG
LL 21%

>30% & CONTROLLED
L 21%

— —— ——— — — — —— — —— —— — — —— T —— — —— —— ——— — T —— ————— ——— — — ———ns ~atm em——

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

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

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

| 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.

I
I
I
|
I
I
I
!
I
I
I
.| cutoff (procedure specified value = 30%) and controlled.
I
|
I
|
l
I
I
I
I
I

voiding and likely to remain there.

To verify PZR level is above the heater low {evel

To verify gdequate RCS inventory control when checking
KPS1 Yermination Criteria.
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PZR LEVEL
009-0Ps92-110

PZR LEVEL
009-0Ps92-070

PZR LEVEL
009-0Ps92-070

PZR LEVEL
009-0P$92-070

> 30% & NOY LWRG

UL 59% LL 21%

|
| . BASES
|
|

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

| 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
| P2R 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 vofd 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 sufflc!ént inventory to compensate for RCP
| restart void collapse with a known void in the reactor
| vessel. The engineering limit is calculated to prevent
| P2R heaters from uncovering.

|
| USE
|
|

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

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

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

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

l
I
l
I
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USE

PZR LEVEL
009-0pP$92-070

PZR LEVEL
009-0P$92-070

PZR LEVEL
009-0P$92-054

WNG/RSNG - CHARG

!
!
|
I
| 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 cotlapse with a known void in the reactor
| vessel, The engineering Llimit 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.

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

compensate for RCP restart void collepse 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.

I
I
|
|
[
|
|
I
|
|
|
| To verify that Pressurizer fnventory is sufficient to
I
|
|
|
|
I
|
|
|
|
|

PZR LEVEL LWNG/RSNG - SPRAY | There are no engineering limits for the trending or | To determine if a void exists in the reactor vessel by
009-0PS92- 049 NONE | monitoring of paremeters. Since no value is specified | observing PZR level behavior while using aux spray or
| in the trend, no engineering limits apply. | charging to the toop.
| _ S |
I |
PZR LEVEL STABLE | There are no engineering limits for the trending or | To verify that this parameter is adjusted correctly to
009-0P$92-050 HONE | monitoring of parameters. Since no value is specified | control Core Exit Saturation Margin,

| fn the trend, no engineering limits

apply.
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LINMIY | . BASES USE
|
|
PZR LEVEL < 60% | 59% is based on ensuring that PZR water vol < T.S. To verify PZR levél is being controlled in the normal

009-0Ps92-108

PZR LEVEL
009-0ps92-108

PZR LEVEL
009-0Ps92-051

PZR LEVEL
009-0Ps92-052

PZR LEVEL
009-0Ps92- 107

UL 59% LL 21%

> 30%
UL 59% LL 21%

> 30%
LL 21%

STABLE OR RISING
NONE

10% 10 70%
UL 78% LL 2X -

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

| 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,

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

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

| There are no engineering limits for the trending or
| monftoring of paremeters. Since no value is specified
| in the trend, no engIneerIng limits apply.

| 78% s based on engineering judgement to establish a
| Uimit 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.

operating band of 30% to 60X.

To verify PZR level is being controlled in the normal
operating band of 30% to 60%.

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

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

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

I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
|
I
I
I
|
I
|
I
|
|
I
I
I
|
I
|
I
I
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| maintained, and sprey response time and other and drain method.

| uncetainties are accounted for. Also, it bounds the

| highest PZR levels ‘observed in best est anal. i

| |

> 30% | 21% is based on the minimum pressurizer level required | To verify desired Pressurizer Level during the raising
LL 21% | to keep the perIphenaI(ougsIde) pressurizer heaters | of Core Exit Saturation Margin using PZR heaters.

| covered to prevent heater burn-out end maintain normal |

| RCS pressure control. |

I I

l !

PZR LEVEL .
009-0P$92-051

PARAMETER/ | STEP vALUE/ | |
DOCUMENT # ] ENG. LIMIT | BASES | USE
| I I
| I I
PZR LEVEL | 10% o 70% | 78% is based on engineering judgement to establish a | To verify charging and letdoun are maintaining PzR
009-0Ps92-107 | UL 78% LL 2%, | limit that will avoid solid water operations and | level between 10% and 70%.
| | provide sufficient steam space to assure normal |
| | pressure control. 2% is intended to be theoretical ]
| | minimun detectable level. |
| [ !
I l I
PZR LEVEL | 30% | 59% is based on ensuring that PZR water vol < 1.S. | To monitor corrected PZR level > 30% during PZR
009-0P592-108 ] UL 59% LL 21% | 3/6.4.3 Uimit requiring that the PZR be OPERABLE With a | cooldown using the fill and drain method.
| | 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, |
| I |
I I I
PZR LEVEL | 65% 10 T0% | 78% is based on engineering judgement such that solid | To maintain corrected PZR level within the appropriate
009-0P592-053 | uL 78% : | water operatfon is avoided, sufficient steam space is | range (65% - 70%) during PZR cooldown using the fill
I I
I I
I |
I !
| I
I
l
I
I
|
l
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USE -

PZR LEVEL
009-0pP592-108

PZR LEVEL
009-0Ps92-108

PZR LEVEL
009-0P592-051

PZR LEVEL
009-0PS92-051

PZR LEVEL
009-0ps92-108

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

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

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

30%
Lt 21%

>30% &STBL,RISING
Lt 21%

30X 1O 60X
UL 59% LL 21%

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

| 3/4.4.3 Uimit requiring that the PZR be OPERABLE with a
| water volume of <=900 cubic ft (Modes 1, 2 end 3). 21%

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

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

| 374.4.3 limit requiring that the PZR be OPERABLE with a
| water votume of <=900 cubic ft (Modes 1, 2 and 3). 21%
| is based on keeping the PZR heaters covered to preserve
| normal meens of 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% 1s 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. '

| 59% {s based on ensuring that PZR water vol < 1.S.

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

Yo verify PZR level is trending to the normal post-trip
control band (30X to 60%).

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

above the low level heater cutoff (30% specified).

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

To verify the maintenance of normat post-trip PZR level

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| To verify that corrected PZR level is being maintained
|
|
|
|
|
|
|
|
|
|
|
|
| control (30% to 60%).
|
|
|
|
|
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| covered to prevent heater burn-out and maintain normal
| RCS pressure control.

| pressure controt capabitity.

PARAMETER/ | steP vALuE/ | |
DOCUMENT # | ENG. LIMIT | BASES | st
| | |
I I |
PZR LEVEL | < 70% | 78% s based on engineering judgement to establish a | To verify charging and/or S! pumps are maintaining PZR
009-0PS92-107 | uL 78% LL 2%. | Uimit that will avoid solid water. operations and | level between 10X and 70%.
| | provide sufficient steam space to assure normal |
| | pressure contrel, .2% is intended to be theoretical ]
| | minimum detectable level. |
I I I
| I I
PZR LEVEL | < 70% | 78% 1s based on engineering judgement such that solid | To determine if the plant should be in "solid" pressure
009-0P592-035 | uL 8% | water operation is avoided, sufficient steam space is | control operations, or whether the present success path
| | maintained, and spray response time and other | can be utitized.
] | uncetainties are accounted for. Also, it bounds the ]
] | highest PZR levels cbserved in best est anal. |
I I I
| | I
PIR LEVEL | > 10% | 78% is based on engineering judgement to establish a | To verify that the charging pumps are maintaining PZR
009-0P$92-107 | uL 78% LL 2% | Uimit that witl avoid solid water operations and | level for RCS inventory control (>10%), to determine
| | provide sufficient steam space to assure normal | whether or not to stay with the present success path.
| | pressure control. 2X is intended to be theoretical | :
| | minimum detectable level. |
I I |
: I I |
PZR LEVEL | 30% | 21% is based on the minimum pressurizer level required | To allow PZR level to lower to assist in PZR pressure
009-0P$92-036 | L 21% | to keep the peripheral(outside) pressurizer heaters | reduction during cooldown without further compromlsing
I
I
|
I

|
I
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PARAMETER/ STEP VALUE/ |
_DOCUMENT # ENG. LIMIY | BASES USE
I
|
PZR LEVEL < 100X | 100% is based on engineering judgement. 100% indicated To determine if the plant should be in "solid" pressure
009-0Ps92-032 uL 100% | tevel is the moximum level that can be used to control operations, or whether the present success path
| determine if solid plant operations should be used for can be utflized.
| pressure control. If PZR tevel is <100% then means
| other than solid plant ops may be used.
I .
I
PZR LEVEL < 70% | 78% is based on engineering judgement such that solid To determine §f sprays can be used to controt PZR
009-0P592-033 UL 78% | water operation is avoided, sufficient steam space is pressure.
| maintained, and spray response time and other
| uncetainties are accounted for. Also, it bounds the
| highest PZR levels observed tn best est anal.
I
|
PZR LEVEL > 30% | 21% is based on the minimum pressurizer tevel required
009-0ps92-051 LL 21X | to keep the peripheral(outside) pressurizer heaters

PZR LEVEL
009-0pP$92- 109

PIR LEVEL
009-0P592-051

530% & STBL,RSNG
L 21%

> 30%
Lt 21%

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

| 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 controt.

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

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

I
I
|
|
|
|
|
I
|
|
|
|
|
I
|
|
I
|
l Verify PZR level is above the heater low level cutoff.
|
I
|
I
|
|
|
I
|
|
I
|
I
I
|
|
|

To verify charging pump throttling criteria.

To verify that corrected PZR level is being maintained
above the low level heater cutoff (30% specified).
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
|
|
P2R LEVEL > 30% | 42X is based on preventing the shutdown cooling relief To to ensure Shutdown Cooling System operational limit
009-0PS92-034 UL 42% | valve PSV-9349 from Lifting when pldacing the SDC system is met. :
| in service,
|
|
PZR LEVEL <= 70% | 78% is based on engineering judgement to establish a To verify charging and/or SI pumps are maintaining PZR
009-0PS92-107 UL 78% LL 2% | timit that witl avoid solid water operations and level between 10% and 70X.
| provide sufficient steam space to assure normal
| pressure control. 2% is intended to be theoretical
| minimum detectable level.
I
| .
PZR LEVEL > 10 % | 78% is based on engineering judgement to establish a To verify charging and/or SI pumps are maintaining PZR
009-0P592-107 UL 78% LL 2% | timit that will avoid solid water operations and

PZR LEVEL
009-0PS92- 109

PZR LEVEL
009-0PS92-140

LL 2%

RISING
NONE -

>30% & CONTROLLED

| provide sufficient steam space to assure normal
| pressure controt. 2% is intended to be theoretical
| mintmum detectable levet.

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

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

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

Used as criteria for HPSI throttte/stop (CET sat margin
> 20 deg F, RVLMS >= 82%).

To vérify S1Ts are {njecting water.

|
|
I
I
|
|
|
|
|
|
|
|
|
|
I
|
|
| tevel between 10% and 70%.
|
|
|
|
|
|
|
l
|
|
|
|
|
I
|
|
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A A ELEULL AL AN 4.1

009-0P$92-144

PZR PRESSURE
009-0Ps92-200 -

| HOT APPLICABLE

| CNTLD 1740 - 2380
| UL 2375, LL 1740

| engineering limits for this curve or table.

| .

|

| 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 tnjection Actuation Signal (SIAS).

injection.

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

PARAMETER/ | S$tep vaues | |
DOCUMENT # | ENG. LIMIY | BASES | USE '
| I I
I | |
PZR LEVEL | > 70% | 78% is based on engineering judgement to establish a | To compensate for void collapse.
009-0P$92-107 | L 78% LL 2% | timit that will avoid solid water operations and |
] | provide sufficient steam space to assure normal |
| | pressure control. 2% is intended to be theoretical |
| | minfmum detectable level. |
| I |
| I |
PZR PRESSURE | <= 500 pSIA | The eng limit was selected because at RCS pressures | To verify adequate HPSI flow during hot and cold leg
009-0P$92- 132 -] 500 psIA | 500 PSIA, indicated HPSI flow is expected to be very | injection.
| | tow 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. |
| I I
: I I I
PZR PRESSURE | > 500 PSIA | The eng limit was selected because at RCS pressures | To aid in the selection of the appropriate lineup when
009-0Ps92-132 | 500 PSIA | >500 PSIA, indicated HPSI flow s expected to be very | initiating hot and cold leg fnjection.
| | 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. |
I I I
I I I
PZR PRESSURE | PER YABLE | ABB-CE has been directed by SCE not to supply | To verify adequate HPSI flow during hot and cold leg
I
I
I
I
I
I
I
I
I
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Q.A. APPROVED TABLE

USE

PZR PRESSURE
009-0P592-208

PZR PRESSURE
009-0pP$92-200

PZR PRESSURE
009-0P592-162

PZR PRESSURE
009-0PS92-175

PZR PRESSURE
009-0P592-175

< 1400 PSIA

< 340 PSIA
UL 376 PSIA

< 340 PSIA

TREND:2000-2275
uL 2300, LL 2200

CNTRLD <2380 PSIA
UL 2375, LL 1740

UL 1514.7 PSIA

UL 376 PSIA

I

|

|

|

| The eng Limits are based on the normal PZR pressure

| control band using sprays and heaters, including the

| backup heaters. 1f RCS pressure is being controlled by
| the PzR Pressure ControI System, then pressure should
| be in or trending to the specified band.
I

|

I

|

I

| t

|

|

The upper timit 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).

| The eng timit is based on the capacity of the

| intermediate pressure letdown relfef valve which is

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

| The eng limit is based on a permissive signal which
| prevents opening SDC suctfon line isolation valves

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

| intended to prevent exceedlng the design pressure of
| the SDC system.

| The eng limit is based on & permissive signal which
| prevents opening SDC suction line isolation valves

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

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

— — —— ——— —— —— — — —— — — S — —— —————— ———— —— ———_ —— — — —— —— — ——— — —— —— ———

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

To verify that PZR pressure is controlled.

To verify Pressurizer Pressure is < 1400 PSIA, which is
a prerequisite for aligning both letdown flow controtl
valves during a Cooldown/Depressurization.

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

To verify shutdown cooling entry conditions are met
(T-hot <385 deg F, PZR pressure <340 psia).
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIY | BASES USE
I
| ,
PZR PRESSURE < 395 PSIA | To prevent an unwanted SIAS during forced cooldown. Yo verify criteria for bypassing S1AS (395 psia).

009-0rS92-136

UL <400 LL §=300

| Tech. Specs. and FSAR state that the low pressure trip
| signat can not be bypassed until PZR Pressure <400

| PSIA. Tech. Specs. also state that the lowest allowed
| trip setpoint is 300 PSIA.

PZR PRESSURE < 395 PSIA | To prevent {nadvertent discharge of the SIT water To verify that PZR pressure is < 395 to allow isolation
009-0PS92-170 LL 370 PSIA | votume to the RCS followed by SIT Hitrogen cover gas of the SITs.

| 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 cooldoun.

|
PZR PRESSURE < 395 PSIA | The eng timit s based on the S.P. of the LTOP relief To initiate reducing the number of available HPSI pumps

009-0P§92-183

PZR PRESSURE
009-0P§92- 187

UL 420.7 PSIA

< 395 PSIA
UL 400 PSIA

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

| €406 +/- 10 psig). 1t 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.

| 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. :

to within the design caspacity of the LTOP relief valve.

To specify the setpoint to allow lowering the charging
pump discharge dampener pressure to 200 psig.




.

{

PAGE NO! 48 OF 91
DOCUMENT NO: 009-OPS93-005

Q.A. APPROVED TABLE

PARAMETER/
DOCUMENT #

STEP VALUE/
ENG. LIMIT

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

- By Parameter -

" BASES

e’

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

USE

PZR PRESSURE
009-0r$92- 169

PZR PRESSURE
009-0P$92-193

PZR PRESSURE
009-0P$92-167

PZR PRESSURE
009-0P§92-194

PZR PRESSURE
009-0PS92- 192

PZR PRESSURE
009-0P$92-172

< 715 PSIA
LL 655 PSIA

> 100 PSIA
LL 165 PSIA

> 200 PSIA & CONT

uL 200 PSIA

>20<200 SM CURVES

NOT APPLICABLE

STOP LOWERING
NONE

< 1000 PSIA .
UL 1088 PSIA

|

|

|

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

| injection fnto RCS or overpressurization of the SDC

| system during RCS cooldown/depressurization, RCS

| pressure sould be maintained > SIT pressure.
I

I

I

|

|

I

I

The eng limit is based on seal manufacturer requirement
to provide at least 50 PS1 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 detivery.

|

| .

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

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

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

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

Yo avoid inadvertent discharge of the SIT¥s (below 650
psia).

To verify PZR pressure is high enough (> 100 psia) 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
pumps (200 psia stated) and controlled.

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

To prevent void formation.

| 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.

I

I
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| The specific limit for each tank which will result in
| flow to the RCS is dependent on the actual pressure in
| that tank.

PARAMETER/ | sTEP VALE/ | |
DOCUMENT # | ENG. LIMIT | BASES | USE

| | I

| | : I : _
PZR PRESSURE | < 1000 psiA | The purpose of the engineering limit is to reduce the | To verify PZR pressure is < 1000 psia to minimize the
009-0Ps92-172 | uL 1088 PSIA | probability of a ruptured and isolated S/Gs MSSV(s) | possiblity of Lifting the Main Steam Safety Valves

| | opening. It is based on the nominal setpoint for the | (Mssvs) on the isolated S/G.

| | towest set MSSV (1100 psia +/-1X). ]

I I |

| I : I
PZR PRESSURE - | LOWERING | There are no engineering limits for the trending or | To verify PZR pressure is reduced to within 50 psi of
009-0P$92-192 | NOME | monitoring of parameters. Since no vatue is specified | the isolated (ruptured) S$/G pressure.

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

I I |

I I I
PZR PRESSURE | < 395 psiA | Yo prevent inadvertent discharge of the SIT water | To initiate action to isolate SITs to prevent
009-0P$92-170 | LL 370 PsSIA | volume to the RCS followed by SIT Nitrogen cover gas | inadvertent discharge.

| | entering the RCS. The Eng limit is based on the upper |

| | end of the SIT Nitrogen overpressure control band |

| | required to be established during a cooldown. ]

I I |

| | I
PZR PRESSURE | < 715 PSIA | The eng limit is based on the highest allowed Nitrogen | To determine when to depressurize the SITs.
009-0P$92-169 | LL 655 PSIA | cover-pressure in the SiTs. To prevent Nitrogen |

| | injection into RCS or overpressurization of the SDC |

] | system during RCS cooldown/depressurization, RCS |

| | pressure sould be maintained > SIT pressure. |

I I ' |

| | I
PZR PRESSURE | <= 615 PSIA | The engineering Limit {s based on the lowest pressure | To check PZR Pressure < 615 PSIA to ensure flow from
009-0PS92-195 | UL 615 PSIA | allowed in the SITs by the Technical Specifications. | s1Ts to RCS.

I |

I |

I I

I I

I I
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PARAMETER/ STEP VALVE/ |
DOCUMENT # ENG. LIMIT | BASES USE
|
| ] .
PZR PRESSURE < 250 PSIA | The engineering limit is based on the shutoff head of To verify PZR pressure is below the shutoff head of the
009, 0p$92-203 UL 270 PSIA | the €S pumps which is 575 feet. This is equivalent to containment spray pumps (250 psia stated).
, | 255.26 psig (270 psia nominal).
| . '
. |
PZR PRESSURE > 1400 PSIA | The eng Limit is based on the capacity of the To confirm that only one letdown flow control valve is

009-0r§92-162

PZR PRESSURE
009-0PS92-176

PZR PRESSURE
009-0PS92- 184

PZR PRESSURE
009-0P592-167

PZR PRESSURE
009-0P$92-192

> 1430 PSIA
LL 1361 PSIA

< 1500 PSIA
UL 1493 PSIA

< 200. PSIA
UL 200 PSIA

NONE

UL 1514.7 PSIA

ACCEP RATE OF CHG

| intermediate pressure tetdown relief valve which is
| equal to the capacity of one letdown control valve in
| the wide open position during normsl operation.

| The eng Limit {s 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 s based on results of a 3410 MWt
| plant best estimate analysis.

| The engineering limit is based on the maximum HPS1 pump
| shutoff head per pump specifications and does not
| eccount for any uncertainties.

3
I : .

| The eng timit {s based on the shutoff head of the LPSI
| punps (200 PSIA). Operation of the LPSI pumps at RCS

| pressures above this value will not result in delivery.

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

Used in the determination to trip all RCPs in the event

|
|
|
|
|
I
l
|
|
|
| unisotated (> 1400 psia).
|
|
|
|
|
| of a LacA.
|
|
|
I
|

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

|

|

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

I

I

|

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

I

|
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | © BASES USE
|
I
PZR PRESSURE > 1430 PSIA | The eng limit is derived from CEN-268 which describes To determine {f two RCPs must be stopped.

009-0P$92-176

PZR PRESSURE
009-0rs92-189

PZR PRESSURE
009-0rs92-189

PZR PRESSURE
009-0rs92-172

PZR PRESSURE
009-0pPs92- 192

Lt 1361 PSIA

< 1740 PSIA
LL 1740 PSIA

LL 1740 PSIA

> 1000 PSIA
UL 1088 PSIA

STABLE OR RISING

NONE

|
I
|
I
l
!
|
I
I
I
I
I
I
|
I
I
I
!
| > 1740 PSIA
|
|
|
I
I
|
|
|
I
I
I
I
I
l
I
I
I

| the strategy for tripping all four RCPs following a

| small break LOCA to avoid a degradation in core

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

I

|

| The eng limit is based on the Safety Injection

| Actuation Signal (SIAS) and Pressurizer Pressure - Low
| trip setpoint. Uncertainties associated with the

| actuatfon function of the pressure channel are

| included, those associated with the indicator are not,

| The eng timit 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.
| .
I
| The purpose of the engineering Limit is to reduce the
| probability of a ruptured and fsolated S/Gs MSSV(s)

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

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

To ensure SIAS is actuated {f PZR Pressure < 1740 PSIA.

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

| To determine during an $GTR (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 $/G d/p +/-50 psid.

| To confirm LOFW diagnosis in conjunction with EFAS
| actuation and feedwater less than the minimum required
| flow.
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
|
I
PZR PRESSURE <= 1430 PSIA | The eng limit is derived from CEN-268 which describes To determine {f at least one RCP in each loop must be

009-0PS92-176

PZR PRESSURE
009-0Ps592-192

PZR PRESSURE
009-0P$92-192

PZR PRESSURE
009-0Ps92-176

PZR PRESSURE
009-0PS92-194

tL 1361 PSIA

STBL/RSNG & CNTRL
NONE

NONE

> 1430 PSIA
LL 1361 PSIA

> RCP NPSH- CURVES
HOT APPLICABLE

|
I
|
|
|
I
|
I
l
I
I
I
I
|
|
|
| RAPIDLY LOMERING
|
I
|
|
|
|
|
|
|
|
|
|
i
|
I

| the strategy for tripping all four RCPs following a

| smatl break LOCA to avoid a degradation in core

| cooling. 1361 PSIA is based on results of a 3410 MWt
| plant best estimate analysis.

| 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.

| The eng limit {s 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 MWt
| ptant best estimate analysis,

| ABB-CE has been directed by SCE not to supply
| engineering Limits for this curve or table,

stopped.
To verify that RCS pressure is controlled.

Pressurizer Pressure {s rapidly decreasing, using the
"Break Identification Chart".

Yo verify the number of RCPs allowed to be running.

I

|

|

|

|

l

|

|

|

|

I

I

I

[

|

|

| To identify the type of event and location when
|

I

|

|

|

l

|

l

|

|

{

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

PZR PRESSURE
009-0Ps92-122

PZR PRESSURE
009-0ps92-122

PZR PRESSURE
009-0Ps92-122

PZR PRESSURE
009-0P$92-192

PZR PRESSURE
009-0PS92-194

l
ENG. LIMIT | BASES
|

I .

<50 PSID RUPT S/G | The eng limit is based on the maintaining the RCS

+/- 50 PSI of S/G | pressure approx equal (+/-50 psi) to the isolated S/G
' | pressure. This witl minimize primary to secordary

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

I

|

|

I

I

|

l

|

|

I

I

| > $/6 PRESSURE | The eng timit is based on the maintaining the RCS

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

| | leakage and possible $/G overfill, as well as minimize
| | Rcs boron ditution by the secondary fluid.

| | '

l |

| PZR P < S/G P | The eng Limit is based on the maintaining the RCS

| #/- 50 PS1 of S/G | pressure approx equal (+/-50 psi) to the isolated S/6
| | pressure. This will minimize primary to secondary

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

| .

I

I

|

|

l

I

l

|

I

I

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

>20<200 SH CURVES | ABB-CE hes been directed by SCE not to supply

NOT APPLICABLE | engineering limits for this curve or table.

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

To ensure RCS pressure remains higher than ruptured $/G
pressure in order to minimize RCS dilution due to
backflou.

To monitor lowering RCS Pressure to < $/G Pressure to
restore the {solated $/G level to less than 80% NR.

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

To maintain saturation margin while performing
controlled primary plant depressurization and cooldown.
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USE -

PZR PRESSURE
009-0P$92- 194

PZR PRESSURE
009-0PS92- 194

t

PZR PRESSURE
009-0P592-192

PZR PRESSURE
009-0pP592- 192

PZR PRESSURE
009-0Ps92-122

PZR PRESSURE
009-0PS92-169

>20<200 SM CURVES
Nor APPL!CABLE

»20<200 SM CURVES
NOT APPLICABLE

LOWERING
NONE

NONE

+/- 50 PS1 ISO SG
+/- 50 PSI of S/G

< 650 PSIA
LL 655 PSIA

I
|
|
I
I
|
|
|
l
I
|
I
I
|
|
I
|
I
| MAINTAINED
I
|
I
|
|
|
I
I
I
I
I
|
I
I
|
|
I
|

|

|

|

| .

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

I

|

I

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

| There are no engineering timits for the trending or
| monftoring of parameters. Since no value is specified
| in the trend, no engineering limits epply.

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

| The.eng Limit is based on the maintaining the RCS

| pressure approx equal (+/-50 psi) to the isolated §/G
| pressure. This will minimize primary to secondary

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

| The eng limit is based on the highest allowed Nitrogen
| cover-pressure in the S1Ts. To prevent Nitrogen

| injection into RCS or overpressurization of the SDC

| system during RCS cooldown/depressurization, RCS
| pressure sould be maintained > SIT pressure.

reduction during cooldown without further compromising

I
I
I
I
| 7o allow PZR level to lower to assist in PZR pressure
I
| pressure control cepability.

|

|

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

| To verify expected RCS depressurization as $/G steaming
| and feeding continue.

To verify that RCS pressure is controlled.

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

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

— . ———— ———— — — — — — ——— —— — A S — — —— ——
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USE

PZR PRESSURE
009-opsfRy 0os

REACTOR HEAD SAT MARGIN
009-0P$92-093 -

REACTOR HEAD SAT MARGIN

009-0P592-094

REACTOR POWER
009-0P592-043

REACTOR POVWER
009-0P§92-043

REACTOR POWER
009-0P$92-044

uL 2275 PSIA

> 20 deg F
LL 1 deg F

> 0 deg F
LL 1 deg F

LOWERING
NONE

NONE

NONE

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

< 2275 PSIA & DEC

STABLE/LOWERING

STABLE OR LWRNG

|
] BASES
|
|

| The engineering limit is based on the Pressurizer

| Pressure Control System (PPCS) signal for operation of
| the Pressurizer Sprays. Spray valves receive a signal
| to close when PZR pressure decreases below 2275 psia.

I

|

I Saturation margins greater than 0 deg F equate to
| subcooled coolant (i.e. verification of level).
I Therefore, it can be inferred that the absence of
| subcooled coolant in the RV head is indicative of
| reactor vessel level tess then 100X,

|
I

| saturation margins greater than 0 deg F equate to
| unsaturated (subcooled) coolant. Therefore 1 deg F is
| the tower engineering limit.

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

| There are no enginéering‘lim'ts for the trending or
| monftoring of paremeters. Since no value is specified
| in the trend, no engineering limits apply.

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

—— — — — — — —— A S — I — S —— — — ——— — — — —— — —— —— — S — — —— — — ——

To ensure normal and auxitiary spray valves are closed.

Used for alternate reactor vessel level indication.

To check, saturation margin in the reactor vessel head
region is > 0 deg F to prevent void formation.

To confirm that the reactor is under control.

Yo confirm that the reactor is under control.

To verify boron addition via decreasing reactor power
indication.
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USE

REACTOR POWER
009-0PS92-045

REACTOR POMER
009-0P592-064

REACTOR VESSEL LEVEL (HEAD)
009-0PS$92-059

REACTOR VESSEL LEVEL (HEAD) .

009-0P592-059

REACTOR VESSEL LEVEL (HEAD)
009-0P§92-059

<1E-4%& STBL,LURG
LMRG, STBL&<1E-4X

LOWERING

=
o
=
m

™= -
(=3
o
X

L 100%

= -
o
o
X

L 100%

< 100%
LL 100%

|
| BASES
|
|

| 1E-4% power was chosen based on engineering judgement.
| 1E-4% is sufficiently below the point of adding heat to
| the RCS to permit operator response prior to

| significant heat addition for enticipated occurrences

| involving a return to criticality.

| There are no engineering limits for the trending or
| monttoring of paremeters. Since no velue is specified
| in the trend, no engineering limits apply.

| A lower Limit of 100X is based on the physical location
| of the highest HJTCS sensor, which is 39 inches from

| the top of the RV Head. When the highest sensor is

| covered (i.e. 100X indicated level), no significant

| voiding exists in the RV Head region.

| A lower Limit of 100X is based on the physical location
| of the highest HJTCS sensor, which is 39 fnches from

| the top of the RV Head. When the highest sensor is

| covered (f.e. 100% indicated level), no significant

| voiding exists in the RV-Head regfon.

| A tower limit of 100% is based on the physical location
| of the highest HJTCS sensor, which is 39 inches from

| the top of the RV Head. When the highest sensor is

| covered (i.e. 100% indicated level), no slgnificant

| voiding exists in the RV Head region.

Yo confirm that the reactor is under control.

To verify boron addition via decreasing reactor power
|nd|cot!on

To ensure no substantial void formed in the head and
evaluate charging requirements following an RCP restart.

To determine {f steps to collepse a void in the reactor
vessel should be initiated.

To determine if steps to collapse a void in the reactor
vesgel shoutd be initiated.
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PARAMETER/ - STEP VALUE/ | |
DOCUMENT # ENG. LINITY ' BASES | USE
| |
: | , I :
REACTOR VESSEL LEVEL (HEAD) 100% | In developing the correlation between PZR tevel and RV | To verify that Pressurizer inventory is sufficient to A
009-0PS92-086 NONE | level, the tatter 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 Uimits cen be assigned. See File #009-0PS92-070
| for the corresponding PZR tvl eng limits.
|
|
REACTOR VESSEL LEVEL (HEAD) < 100% | RV level cen be estimated using SMM and temp sensors in | Used for alternate reactor vessel level indication.
009-0P$92-058 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
REACTOR VESSEL LEVEL (HEAD) % | A lower limit of 100% {s based on the physfcal location
009-0P592-059 LL 100% | of the highest HJTCS sensor, which is 39 inches from prior to RCP restart to compensate for void collapse.

REACTOR VESSEL LEVEL (HEAD)

| the top of the RV Head. When the highest sensor is
| covered (i.e. 100X fndicated level), no significant
| voiding exists fn the RV Head region.

| There are no engineering Limits for the trending or

|
I
|
|
I
|
|
|
l
I
|
| To determine if pressurizer level needs to be raised
|
I
I
I
|
[
| To verify S1Ts are injecting water.
l
I
I
|

009-0P$92-056 NONE | monitoring of parameters. Since no vatue is specified
| in the trend, no engineering limits apply.
I
. | ‘
REACTOR VESSEL LEVEL (HEAD) 48% | In developing the correlation between PZR level and RV | To verify that Pressurizer inventory is sufficient to
009-0P$92-086 NONE | tevel, the latter is the independent veriable upon

| which the required PZR level depends. Therefore, no
| eng limits can be assigned. See File #009-0PS92-070
| for the corresponding PZR lvl eng limits.

| compensate for RCP restart void collapse with a void
| indicated by the RVLMS.
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| The engineering Limit is based on the requirement to
| keep the RCS loops filled so that subcooled natural
| etrcutation may proceed normatly,

circulation flow.

PARAMETER/ | sTeP values | |
DOCUMENT # | ENG. LIMIY | BASES | USE
| I |
C | I - I
REACTOR VESSEL LEVEL (HEAD) | 20% | In developing the correlation between PZR level and RV | To verify that Pressurizer inventory is sufficient to
009-0P$92-086 | NONE | tevel, 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 #009-0PS92-070 |
| | for the corresponding PZR vt eng limits, |
| I I
I I I
REACTOR VESSEL LEVEL (HEAD) | 0% | In developing the correlation between PZR level and RV | To verify that Pressurizer inventory is sufficient to
009-0Ps92-086 | NOME | tevet, 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 #009-0P$92-070 |
| | for the corresponding PZR Lvl eng limits. |
! | - I
| ! I
REACTOR VESSEL LEVEL (HEAD) | < 100% | The HJTCS provides descrete level indications depending | To verify that a void exists in the reactor vessel
009-0pr$92-057 J uL 48% | on which of its 8 sensors (3 in the head) are | prior to raising pressure to collapse the void.
] | uncovered. When sensor #1 is uncovered, the Reactor |
| | Vessel Level Monitoring System provides a reactor |
| | vessel head level indication of 48%. |
g I P I
I I I
REACTOR VESSEL LEVEL (PLENUM) | >= 82% | Sensor #5 in the HITCS is located at the top of the hot | To verify absence of voids in reactor vessel head and
009-0pP$92-119 | LL 82x | leg Uip and indicates that the plenum level is >=82%, | plenum region which could stop single phase natural
I I
I I
I |
I I
! I




PAGE NO:' 59 OF 91

DOCUMENT NO: 009-0PS93-005

Q.A. APPROVED TABLE

{

i’

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

- By Parameter -

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

e et e —————

PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
I
I
REACTOR VESSEL LEVEL (PLENUM) >= 82% | CEN-152 requires that the Reactor Vessel level be at Used as criterfa for HPSI throttle/stop (CET sat margin
~ 009-0Ps92-127 LL 82% | Least at the top of the hot leg nozzles in addition to > 20 deg F, RVLMS >= 82X).

REACTOR VESSEL LEVEL (PLENUM)
009-0Ps92-121

REACTOR VESSEL LEVEL (PLENUM)
009-0Ps92-121

REACTOR VESSEL LEVEL (PLENUM)
009-0Ps92-120

100%
LL 100% (PLENUM)

100%
LL 100% (PLENUM)

< 82%
NONE

| > 30X tevel in the PZR to demonstrate that inventory

| controt has been estabtished prior to allowing HPSI

| flow to be throttled or stopped.

I

I

| Sensor #4 of the RVLMS is located approxomately 5

| inches betow the bottom of the UGSSP. If sensor #5 is
| covered, then the indicated Plenum level witl be 100%,

| An indication of 100X plenum level indicates that the
| plenun {s free of voids.

| sensor #4 of the RVLMS is located approxomately 5

| inches below the bottom of the UGSSP. 1f sensor #4 is
| covered, then the indicated Plenum level will be 100%,
| An indication of 100% plenum level indicates that the

| ptenum is free of voids.

| RV level can be estimated using SMM end temp sensors in
| the RV and hot legs to draw a correlation to RV level,
| There is no eng Limit for the corretation between these
| parameters since no specific operator action is

| included in the use statement.

To ensure no void formed in the Plenum and evaluate
charglng requirements following an RCP restart.

To determine {f steps to collapse a void in the reactor
vessel should be inftiated.

Used for alternate reactor vessel level indication.
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| There is no eng timit for the correlation between these
| paremeters since no specific operator action is
| included in the use statement.

PARAMETER/ |  STEP VALUE/ | |
DOCUMENT # | ENG. LIMIT | BASES i USE
I I |
I I , |
REACTOR VESSEL LEVEL (PLENUM) | >= 82% | Sensor #8 i3 the lowest sensor in the HJITCS and is | To verify RCS inventory control Safety Function Status
009-0P$92-125 | tL 21% | located just above the fuel alignment plate. If sensor | Checklist (SFSC) criteria are satisfied and the core
| | #8 is covered with water, the RVLKS will show that the | remains covered.
] | tevel is >=21X. >=21% {s positive indication that the |
| | core is covered. N : |
I I |
| | . I
REACTOR VESSEL LEVEL (PLENUM) | 100% | 82% is based on a recommendation that the indicated | To verify appropriate Shutdown Cooling entry conditions
009-0PS92- 126 | LLoB2% | reactor vessel level be at least 82% in the plenum, | Ce.9. 20 deg F subcooling, RVLMS = 100%, etc.).
| | which correspands to a level at the top of the hot |
| | legs, prior to entering shutdown cooling. |
I l I
I | I
REACTOR VESSEL LEVEL (PLENUM) | >= 82% | sensor #5 in the HJTCS is located at the top of the hot | To verify that reactor vessel level (plenum) is
009-0pPs92-119 | L o82% } teg lip and indicates that the plemum level is >=82%, | edequate to support single phase naturat circulation
| | The engineering limit is based on the requirement to | (>= 82%).
| | keep the RCS loops filled so that subcooled natural |
] | circulatfon may proceed normally. |
| I I
I | l
REACTOR VESSEL LEVEL (PLENUM) | >= 82% | RV level can be estimated using SMM and temp sensors in | Used for alternate reactor vessel tevel indication.
009-0Ps92-120 | NONE | the RV and hot legs to draw a correlation to RV level. |
I I
| I
I I
I !
I I
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT ] BASES USE,
' .
| . ,
REACTOR VESSEL LEVEL (PLENUM) 82% | In developing the correlation between PZR level and RV To verify that Pressurizer inventory is sufficient to
009-0Ps92-080 NONE | tevel, the latter is the fndependent variable upon compensate for RCP restart void collapse with a void
| which the required PZR tevel depends. Therefore, no indicated by the RVLMS.
| eng Limits cen be assigned. See File #009-0PS92-070
| for the corresponding PZR vl eng limits.
|
|
REACTOR VESSEL LEVEL (PLENUM) 100% | Sensor #4 of the RVLMS is located approxomately 5 To determine if pressurizer level needs to be raised
009-0ps92-121 LL 100X (PLENUM) | fnches below the bottom of the UGSSP. 1f sensor #4 fs prior to RCP restart to compensate for void collapse.

REACTOR VESSEL LEVEL (PLENUM)
009-0Ps92-127

REACTOR VESSEL LEVEL (PLENUM)
009-0P$92-125

| covered, then the indicated Plenun level will be 100%.
| An indication of 100X plenum level indicates that the
| ptenum is free of voids.

| CEN-152 requires that the Reactor Vessel tevel be at

| least at the top of the hot leg nozzles in addition to

| > 30% level fn the PZR to demonstrate that fnventory
| control has been established prior to atlowing HPSI
| flow to be throttled or stopped.

I

|

| Sensor #8 {s the lowest sensor fn the HJTCS and is

| located Just above the fuel alignment plate. If sensor
| #8 s covered with water, the RVLHS will show that the
| level is >=21%, »>=21% fs positive indication that the
| core is covered.

Yo verify charging and/or SI pumps are maintaining
Reactor Vessel level (plenum) >= 82%.

To determine whether or not to stay with the present
success path (i.e. CET sat margin > 20 deg F, RVLMS
plenum >= 82%).
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REACTOR VESSEL UPPER HEAD TEMP
009-0pPs92-123

100 deg F/HR
UL 100 deg F/HR

| The engineering limit is based on the requirement to
| keep the RCS loops filled so that subcooled natural
| cireutation may proceed normally.

| The maximum cootdown rate for the RCS is 100 deg F/hr
| when RC cold teg temperature is greater than 145 deg F
| as defined by the Technical Specifications.

cooldown while depressurizing to enter shutdown cooling.

To ensure that the maximum cooldown rate for the
Reactor Vesse! Upper Head is not exceeded.

PARAMETER/ | STEP VALUE/ | |
DOCUMENT # |  ENG. LIMIT | - BASES | USE
I | |
. | | |
REACTOR VESSEL LEVEL (PLENUM) | >= 82% | sensor #8 is the lowest sensor in the HJTCS and is | To evaluate the performance of the success path (i.e.
009-0P592-125 | L 21% | tocated just above the fuel alignment plate. If sensor | CET sat margin > 20 deg F, RVLMS plenum >= 82%).
] | #8 is covered with water, the RVLMS will show that the |
| | tevel is >=21X. >=21% is positive indication that the |
| | core is covered. |
| | |
| | |
REACTOR VESSEL LEVEL (PLENUM) | >= 82% | CEN-152 requires that the Reactor Vessel level be at | To verify charging pump throttling criteria,
009-0pPs92-127 | w82 | 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 throttied or stopped. |
| I |
| | I
REACTOR VESSEL LEVEL (PLENUM) | 100% | 82X is based on a recommendation that the indicated | To verify shutdown cooling conditions are met (CET
009-0P592-126 | LL 82% | reactor vessel level be at teast 82% in the plenum, | saturation margin > 20 deg F, RVLMS = 100%).
| | which corresponds to a level at the top of the hot | '
| | tegs, prior to enteriihg shutdown cooling. |
I I I
: | | |
REACTOR VESSEL LEVEL (PLENUM) | 82% | Sensor #5 in the HJITCS is located at the top of the hot | To determine when to inititate steps to collapse a void
009-0Ps92-119 | LL 8% | teg Uip and indicates that the plenum level is >=82X. | in the reactor vessel during a natural circulstion
| I
| |
| |
| I
| I
I I
| I
I I
| I
I I
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PARAMETER/ STEP VALUE/
DOCUMENT # ENG. LIMIT BASES USE
REPCET TEMP < 700 deg F Based on maximum expected CET with core covered. CET To verify RCS inventory control Safety Function Status

009-0pP592-171

REPCET TEMP
009-0Ps92-171

REPCET TEMP
009-0PS92-171

REPCET TEMP
009-0P§92-171

REPCET TEMP
009-0Ps92- 145

— — v — — —— — — — — — — — — —— ——— —

<666 &STBL OR DEC

> 700 deg F
<666 &STBL OR.DEC

< 600 deg F
<666 &STBL OR DEC

> 650 deg F
<666 &STBL OR DEC

STABLE OR RISING
NOKE

§.P.). If core uncovers, the upper core region becomes
superheated and CET will increase rapidly to > T sat

|

|

|

|

|

| should always be <666 deg F (based on PZR safety valve
|

| .

| for the existing PZR pressure.
|

|

| Based on maximum expected CET with core covered. CET

| should alweys be <666 deg F (based on PZR safety valve
| S.P.). 1f core uncovers, the upper core region becomes
| superheated and CEY 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
| $.P.). [If core uncovers, the upper core regfon becomes
| superheated and CET will increase rapidly to > T sat

| for the existing PZR pressure.

|
l
| Based on maximum expected CET with core covered. CET

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

| for the existing PZR pressure,

|

'

| There are no engineering limits for the trending or

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

Checklist (SFSC) criteria are satisfied and the core
remains covered.

To determine if the operator should go to the
Functional Recovery procedure.

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

To determine if the operator should go to the
Functional Recovery procedure.

To determine (by trending) {f an ESDE is isolated.

" — E— —— — — — — — — —— — — — — —— — —— —— ———— —— —— —— — ——————— — — ——
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT BASES | USE
|
!
REPCET TEMP < 700 deg F Based on maximum expected CET with core covered. CET | To determine if the “ECCS + S/G" success path

009-0rs92-171

REPCET TEMP
009-0PS92-145

REPCET TEMP
009-0P§92-145

- REPCET TEMP
009-0PS92- 145

RWST LEVEL
009-0P$92-046

<666 &STBL OR bEC

LOWERING
NONE

STABLE OR LOWRNG
NONE

STABLE OR LOWRNG
NONE

< 19%
UL=26.8%,LL=11.0%

should always be <666 deg F (based on PZR safety valve
§.P.). If core uncovers, the upper core region becomes
superheated and CET will increase rapidly to > T sat
for the existing PZR pressure.

I
I
|
|
|
|
|
|
|
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.

I

|

|

I

|

I

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.

| The UL ensures that sufficient volume is transferred

| from the RWST and that 20 min of volume remains in the
| RWST prior to RAS. The LL ensures that sufficient

| volume remains in RWST to prevent air entrainment

| during transfer from RWST to Contmt sump.

performance is adequate based upon REPCET Temperature <
f is ad based EPCE
700 deg F.

To determine if unisolated (least affected) SG is
removing decay heat,

I
|
I
I
l
|
I
I
!
I

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

Yo verify core heat removal.

l
|
I
l
l
I
l
| To verify RWST level < RAS accuation set point (19%
| specified in €Ols),

|

|

l

I

!
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | * BASES USE
|
|
RWST LEVEL > 19% | The UL ensures that sufficient volume is transferred To verify RUST level is above the RAS actuation

009-0Ps92-046

RWST LEVEL
009-0PS92-047

RWST LEVEL
009-0ps92-048

RWST LEVEL
009-0Ps92-048

RWST LEVEL
009-0PS92-048

LL >4.65%

UL=26.8%,LL=11.0% | from the RWST and that 20 min of volume remains in the

| RWST prior to RAS. The LL ensures that sufficient
| volume remains in RWST to prevent air entrainment

| during transfer from RWST to Contmt

| The lower limit of > 4.65% is based

sump.

on ensuring that

| the RWST has sufficient inventory to provide a source
| of water to the suction of the charging pumps. The

| level specified is expressed as a percent of tap to tap

| span.
|
I

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

I
l

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

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

the trending or
value is specified

apply.

the trending or
value is specified

apply.

the trending or
value is specified

apply.

setpoint (19% specified in EOls).

To determine when charging punp suction should be
transferred to another borated water source, or to
determine that they should be stopped.

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

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

To verify that RWST level is falling.
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PARAMETER/ STEP VALUE/ l |
DOCUMENT # ENG. LIMIT | BASES | USE
I I
| |
RWST LEVEL > 2% | The lower limit is applied to ensure that adequate | To determine if RWST level is adequate when the ECCS
009-0P592-098 LL 0.26% | suction is maintained to ECCS pumps. The Engineering | pumps are alligned to take suction on the RWST.
| timit is based on the water tevel at the top of the
| ECCS suction nozzle in the RWST. This level equates to
| 0.26% of span.
|
|
RWST LEVEL 6% | The Eng Limit is based on having sufficient water in To determine when charging pump suction should be

009-0Ps92-100

RWST LEVEL
009-0P$92-100

RWST LEVEL
009-0Ps92-102

~ v

L 4.65% OF SPAN

~ v
o
b

L 4.65% OF SPAN

> 6%
LL 0.26%

| the RUST to provide suction to the §1 and/or chg pumps.
| The water level at the top of the ECCS suction nozzle

| fs 0.26% of span. The water level to the top of the

| cves suctfon Line is 4.65% of span,

| The Eng Limit is based on having sufficient water in

| the RWST to provide suction to the SI and/or chg pumps.
| The water level at the top of the ECCS suction nozzie

| s 0.26% of span. The water level to the top of the

| cves suction line is 4.65% of span.

| The lower Limit is applied to ensure that adequate

| suction is maintained to ECCS pumps. The Engineering

| Limit is based on the water level at the top of the

| ECCS suction nozzle in the RWST. This level equates to
| 0.26% of span.

|

|

transferred to another borated water source, or to
determine that they should be stopped.

source for the charging pumps or ECCS pumps.

To determine if it is necessary (at 6% level) to

I
I
l
|
I
l
|
I
!
|
|
l
| To verify RWST level is available (> 6%) as a water
l
|
I
|
l
I
|
| initiate makeup water to the RWST.
|
|
I
|
l
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
|
I
RWST LEVEL > 19% | The lower timit is applied to ensure that adequate To determine if the RWST level is adequate to supply
009-0P$92-101 LL 0,26% | suction is maintained to ECCS pumps. The Engineering the containment spray pumps (> 19%).

RWST LEVEL
009-0P$92-100

RWST LEVEL
009-0pPs92-101

RWST LEVEL
009-0Ps92-101.

> 6%
LL 4.65% OF SPAN

MAINTAIN > 19%
LL 0.26%

> 19%
LL 0.26%

| timit is based on the water level at the top of the
| ECCS suction nozzle in the RWST, This level equates to
| 0.26% of span.

| The Eng Limit is based on having sufficient water in

| the RWST to provide suction to the SI and/or chg pumps.
| The water level at the top of the ECCS suctfon nozzle

| 1s 0.26X of span. The water level to the top of the

| cves suction line is 4.65% of span.

| The lower Uimit is applied to ensure that adequate

| suction is maintained to €CCS pumps. The Engineering

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

| ECCS suction nozzle in the RWST. This level equates to
| 0.26% of span.

' .

| |

| The lower limit is applied to ensure that adequate

| suction is maintained to ECCS pumps. The Engineering

| Uimit is based on the water level at the top of the

| ECCS suction nozzle in the RWST. This level equates to
| 0.26% of span.

To determine the availability of alternate borated
Water sources,

To determine if the RWST level is adequate to supply
the containment spray pumps (> 19%).

To verify sufficient RWST level to start emergency
boration with ECCS pumps.
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
I
I
$/G E-088 PRESSURE > 740 PSIA | The lower engineering limit is based on the T.S. To confirm LOFW diagnosis in conjunction with EFAS

009-0P$92-022

S/G E-088 PRESSURE
009-0P$92-022

$/G €-089 PRESSURE
009-0pPs92-022

$/G E-089 PRESSURE
009-0PS92-022

LOW LIM 741 PSIA

STABLE OR RISING
LOW LIM 741 PSIA

> 740 PSIA
LOW LIM 741 PSIA

.

STABLE OR RISING
LOW LIM 741 PSIA

| setpoint (s.p.) for MSIS and low $/G pressure trip
| s.p., >=741 psia. The 1.S. s.p fs based on the

| engineering analysis value and includes instrument

| uncertainty and response times.

| The lower englineering Limit {s based on the T.S.

| setpoint (s.p.) for MSIS and low S/G pressure trip
| s.p., »s741 psta. The T.S. s.p {8 based on the

| engineering analysis value and includes instrument
I uncertainty and response tfmes.

| The tower engineering limit is based on the T.S.

| setpoint (s.p.) for MSIS and low $/6 pressure trip
| s.p., >=741 psia. The T.S. s.p fs based on the

| engineering analysis vatue and includes instrument
| uncertainty and response times.

| The lower engineering Limit is based on the T.S.

| setpoint (s.p.) for MSIS and low $/G pressure trip
| s.p., >=741 psia. The 1.5, s.p is based on the

| engineering analysis value and includes instrument
| uncertainty and response times.

actuation and feedwater less than the minimum required
flow.,

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

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

To confirm LOFQ dfagnosis in conjunction with EFAS
actuation and feedwater less than the minimm required
flow.

|
A
I
!
|
I
I
|
I
!
l
I
I
I
I
l
I
I
|
I
I
I
|
!
I
I
I
I
I
I
I
|
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009-0pP$92-207

$/G LEVEL (NR)
009-0P$92-211

UL 81.5% LL 43.3%

< 90%
<100%

| level in the normal operating band. Upper limit is
| based on maintaining S/6 level below the "Can Deck".
| Lower limit is based on preventing the feedring from
| draining. '

Based on the desirability to make the $/G available for
heat removal as soon as possible after the level drops

lines is drained.

To initiate action to stop feedwater flow to $/Gs if
level »80% (NR).

To provide guidance to lower high S6 levels and reset
MS1S. :

PARAMETER/ | swep vaes | |
DOCUMENT # | ENG. LIMIT | BASES | USE
| ' | |
| I | .
$/G LEVEL (NR) | < 40% | 1f EFAS has actusted and S/G level is < the LL of the | To confirm LOFW diagnosis in conjunction with EFAS
009-0ps92-219 | 43.3% | normal op range, then the event can be considered a | actuation and feedwater less than the minimum required
| | LOFW event. The eng Uimit for the LL is 43.3% which is | flow.
] | based on not draining the feedring and preventing water |
I | hammer on reinftiation of feedflow. |
I | |
I | |
$/G LEVEL (NR) | LOWERING | There are no engineering limits for the trending or | To determine the affected S/G in the event of a MFW
009-0P$92-178 | NONE | monitoring of parameters. Since no value is specified | line rupture inside containment.
| | in the trend, no engineering limits apply. | :
| I : |
| | I
$/6 LEVEL (NR) | < 22% | Based on the minimum allowable value for the Emergency | To ensure EFAS actuation if SG level decreases below
009-0p592-180 | >= 20% | Feedwater Actuation Signal (EFAS) as defined in the | 22% (NR).
| | Technical Specifications. This level is a percentage |
| | of the distance between the lower tap and the upper tap ]
| | of $/6 NR level instrumentation. |
| | I
: | | I
$/6 LEVEL (NR) | > 8o% | Based on maintaining $/6 tubes covered and controlling |
| |
I I
| |
I |
| |
| |
| |
[ |
| |
I |
I |
| |

|
|
|
I
| below 100% and once any water present in the main steam
I
l
|




PAGE NO¥ 70 OF 91
DOCUMENT NO: 009-O0PS93-005

Q.A. APPROVED TABLE

1
‘ \.y.'v."
SONGS 2/3 ISOP I1 PHASE 11
INSTRUMENT USE AND BASES TABLE

- By Parameter -

DATE: 05/05/93

REVISION: 00

Q.A. APPROVED VABLE

PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG, LIMIT | BASES USE
I
|
S/G LEVEL (NR) > 26% | The EFAS may be reset anytime that the steam generator To evaluate if $/G level is high enough to reset EFAS.
009-0P592- 181 > 21% | level is > the trip setpoint. Therefore, the minimum
| EFAS reset level is > the minimum EFAS trip setpoint
| ¢>21%). this level is a percentage of the Narrow Range
| tep to tap span,
I
I _
§/G LEVEL (NR) < 80% | Based on maintaining $/6 tubes covered and controtling To verify both $/G levels are < 80% NR for adequate

009-0P$92-207

$/G LEVEL (NR)
009-0pPs92-215

§/G LEVEL (NR)
009-0Ps92-207

$/G LEVEL (NR)
009-0Ps92-216

UL 81.5% LL 43.3%

< 80X
UL 81.5% LL 43.3%

40 10 80%
UL 81.5% LL 43.3%

< 80%
UL 100%

| level in the normat operating band. Upper limit is
| based on maintaining S/ tevel below the “Can beck".
| Lower timit is based on preventing the feedring from
| draining.

|

I

| Based on maintaining $/6 tubes covered and controtling
| level in the normat operating band., Upper limit is

| based on maintaining /G level below the “Can Deck".

| Lower Limit is based on preventing the feedring from

| draining.

I

I

| Based on maintaining S/G tubes covered and controlling
| tevel in the normal operating band. Upper limit is

| based on maintaining S/6 -level below the "Can Deck",

| Lower limit {s based on preventing the feedring from

| draining.

| The UL iIs based on preventing S/G overfill which coutd
| resutt in carryover to the turbine or water reaching
| the M5 lines.

control of RCS heat removal.

To take action (via controlling S/G levels) to enhance
natural circutation.

To verify $/G level in the optimal band to provide
adequate heat removal.

To maintain the isolated S/G level. < 80% NR,
event of a SGTR.

in the
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG., LIMIT | BASES USE
I
|
S$/G LEVEL (NR) < 40% | The engineering Limit is based on preventing the To determine if AFW flow should be restored at a
009-0pS$92-212 43.3% | feedring from draining by initiating feedwater flow reduced rate to prevent feedring damage.
| before the level drops below the feedring. It is
| conservetively assumed that the feedring must be
| completely covered in order to prevent draining.
$/G LEVEL (NR) < 80% sed on maintaining $/G tubes covered end controlling To verify level in the isolated $/6 is < BO% to provide

009-0P§92-207

$/G LEVEL (NR)
009-0pP$92-216

$/G LEVEL (NR)
009-0P§92-217

$/G LEVEL (NR)
009-0Ps92-212

Ba

level in the normal operating band. Upper limit is
based on maintaining $/G level below the "Can Deck",
Lower limit is based on preventing the feedring from
d ‘ .

raining.

| The UL s based on preventing $/G overfill which could
| result in.carryover to the turbine or water reaching
| the s Lines.

| Based on preventing $/G overfill and avoiding the

| associated undesireble consequences. The upper level
| tap is located well below the top of the $/G. Water
| level above of upper tap can not be observed,

| therefore, 100X of tap to tap span is the maximum,

| The engineering Limit is based on preventing the
| feedring from draining by initfating feedwater flow
| before the level drops below the feedring. It is
| conservatively assumed that the feedring must be
| completely covered in order to prevent draining.

adequate heat removal.

To monitor restoration of isolated §/G level to <BOX
following initiation of corrective action to do so.

| To determine during an SGTR (with T-hot <530 F and PZR
| press >1000 psia) if repidly inc S/G level requires

| shifting from maintaining RCP MPSH and CET SAT Margin
| >20 F to reducing PZR Pres to +/-50 of 5/

To initiate action to restore AFW flow to an isolated
SG to maintain level within the normal operating band.
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PARAMETER/ |
DOCUMENT # ENG. LIMIT | BASES USE
!
I :
$/G LEVEL (NR) >= Q0% | Based on preventing 5/6 overfill and avoiding the Yo alert operators of consequences associated with
009-0rs92-218 100% | associated undesirable consequences.’ The upper level

$/6 LEVEL (HR)
009-0P$92-213

$/G LEVEL (NR)
009-0pP592-178

$/G LEVEL (NR)
009-0PS92-215

$/G LEVEL (NR)
009-0Ps92-215

RAPID TREND > 90%
100%

CHANGING
NONE

40% TO 80%
UL 81.5% LL 43.3%

< 80%
UL 81.5% LL 43.3%

| tep is located well below the top of the S/G. Water
| level above of upper tap can not be observed,
| therefore, 100% of tap to tap span is the maximum.

| Based on preventing S/G overfill and avoiding the

| associated undesirable consequences. The upper level
| tap is located well below the top of the S/G. Water

| level above of upper tap can not be observed, .

| therefore, 100% of tap to tap span is the maximum.

' .

|

| There are no engineering limits for the trending or

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

| Based on maintaining $/G tubes covered and controlling
| tevel in the normal operating band. Upper limit is

| based on maintaining /6 level below the "Can Deck".

| Lower limit is based on preventing the feedring from

| draining. )

Based on maintaining S/6 tubes covered and controlling
level in the normal operating band. Upper Limit is
based on maintaining $/G level below the "Can Deck".
Lower (imit is based on preventing the feedring from
draining.

|
[
|
|
I
| direct water relief through AdVs of isolated S/G.
[
|
|
|
|

| To determine during an SGTR (Wwith T-hot <530 F and PZR
| press >1000 psia) if rapidly inc $/G level requires

| shifting from maintaining RCP NPSH and CET SAT Margin
| >20 F to reducing PZR Pres to +/-50 of $/G

To verify isolation of the most affected S/G.

To monitor /G levels in the optimal band (40% - 80%
NR) for adequate heat removal via single phase natural
circulation.

To monitor raising available S/G level to the maximum
tevel < 80X NR {f establishment of natural circulation
can not be confirmed,
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009-0Ps92-207

UL 81.5% LL 43.3%

| level in the normal operating band. Upper limit is

| based on maintaining $/G tevel below the “Can Deck". -
| Lower limit is based on preventing the feedring from
| draining.

T
heat removal.

PARAMETER/ | sTep values | |
DOCUMENT # |  enG. LIMIT | BASES | USE
l l l
I I I
$/G LEVEL (NR) | < 90% | Based on the desirability to make the S/G avaitable for | To monitor lowering the affected S/6 level to < 90 % NR.
009-0PS92-211 | <t00% | heat removal as soon as possible after the level drops |
| | below 100% and once eny water present in the main steam |
| | lines is drained. ' |
l I ' !
I I !
§/G LEVEL (NR) | < 100% | Based on preventing $/G overfill and avoiding the | To determine when to initiate MSIS direct use of the
009-0P§92-218 | 100% | essociated undesirable consequences. The upper level | Functional Recovery procedure if at least one S/G is
| | tap is tocated well below the top of the $/G. Water | not < 100%
| | level above of upper tap can not be chserved, |
| | therefore, 100X of tap to tap span is the maximum. |
| I |
| I : l
/6 LEVEL (NR) | < 100% | Based on preventing S/G overfill and avolding the | To determine when to initiate MSIS and direct
009-0pPs92-218 | 100% | associated undesirable consequences. The upper level | initiation of $/G drain down procedures, if both S/Gs
| | tap is located well below the top of the S/G, Water | are not < 100%,
| | level above of upper tap can not be observed, |
| " | therefore, 100% of tap to tap span is the maximum. |
| I | I
l P I
$/G LEVEL (NR) | > 40% | Based on maintaining $/6 tubes covered and controlling | To maintain S$/G levels >40% NR to enable control of RCS'
| l
| |
I I
| l
I I
l I
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USE

§/G LEVEL (NR)
009-0ps92-212

$/G LEVEL (NR)
009-0pP$92-218

$/G LEVEL (NR)
009-0pPs92-212

§/G LEVEL (NR)
009-0P§92-216

§/G LEVEL (NR)
009-0rs92-178

> 40%
43.3%

< 100%
100%

< 40X
43.3%

> 80%
UL 100%

MONITOR

=
o
=
m

—— . —— — — T — —— — T — —— — — ——— ——— —— S— — — — ——— —- S——— — —r— —

I
| BASES
I
|

| The engineering limit is based on preventing the
| feedring from draining by fnitiating feeduater flow
| before the level drops below the feedring, It is
| conservatively assumed that the feedring must be
| completely covered fn order to prevent draining.

- | Based on preventing $/G overfill and avoiding the

| associated undesirable consequences. The upper level
| tap fs located well below the top of the S/G. Water
| level above of upper tep can not be chserved,

| therefore, 100% of tap to tap span is the maximum.

| The engineering limit is based on preventing the
| feedring from draining by initiating feedwater flow
| before the level drops below the feedring. It is
| conservatively assumed that the feedring must be
| completely covered in order to prevent draining.

| The UL s based on preventing S/G overfill which could
| result in carryover to the turbine or water reaching
| the Ms Llines.

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

To determine if any AFW pumps need to be started or
stopped.

To verify both $/G levels < 100% and to evaluate
initiation of MSIS if the tevels are >=100%

To ensure AFW flow to any available $/G to restore and
maintain level within the normal operating band.

To direct actions to be taken if the isolated affected
8/6 (in a SGTR event) has > 80X water level,

To determine when to take action (with one $/G level >
or = 100%) to reduce affected S/G level.

I
I
I
I
I
I
I
I
I
I
I
|
|
|
I
|
I
I
I
I
I
I
I
I
|
I
I
|
I
I
I
bo
I
|
|
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tap is located well below the top of the $/G. Water
tevel above of upper tap can not be observed,
‘therefore, 100% of tap to tap span is the maximum.

PARAMETER/ | steP vawes | |
DOCUMENT # |  ENG. LIMIT | BASES | USE
I I il
I | |
S/G LEVEL (NR) | < 90% | The eng limit is based on preventing the MS lines from | To determine if actions need to be taken to prvent
009-0p$! 3003 | < 100% | filling with water. The upper S/G level taps are | excessive water level in the affected S/G during
] | substantially below the top of the S/G. Therefore, | cooldown of the RCS.
| | level indication below the upper tap indicates that the |
| | MS lines are not being filled from the $6 |
| | I
I l |
§/G LEVEL (NR) | <80% | The UL is based on preventing $/G overfill which coutd | To provide quidance to the operator regarding the point
009-0rs92-216 | uL 100% | result in carryover to the turbine or water reaching | at which a decreasing steam generator level will no
| | the MS lines. | tonger adequately remove heat and will cause the RCS to
| | | rapidly repressurize.
I | |
! | |
$/G LEVEL (NR) | <= 100% ] Based on preventing $/G overfitl and avoiding the | To determine if actions need to be taken to prvent
009-0P592-218 | 100% | associated undesirable consequences. The upper level | excessive water level in the affected $/G during
| | tap is located well below the top of the S/G. Water | cooldown of the RCS.
| | level above of upper tap can not be observed, |
| | therefore, 100% of tap to tap span fs the maximum. |
| | I
I | |
§/G LEVEL (WR) | RISING | There are no engineering limits for the trending or | To determine if any AFW pumps need to be started or
009-0P$92-182 | NONE | monttoring of parameters. Since no value is specified | stopped.
| | in the trend, no engineering Limits apply.
I .
I
$/G LEVEL (WR) | < 100% Based on preventing $/G overfill and avoiding the To determine when to take action (with one $/G level >
009-0pP$92-198 ] uL 100% associated undesirable consequences. The upper level or = 100%) to reduce affected S/G level.
I
I
I
I
I
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | . BASES USE
l
|
$/G LEVEL (WR) > 100% | Based on preventing $/G overfill and avoiding the To determine when to take action (with one S/G level »
009-0p$92-198 uL 100% | associated undesirable consequences. The upper level or = 100X) to reduce affected $/G level.
A | tap is located well betow the top of the §/G. Water
| level above of upper tap can not be observed,
| therefore, 100% of tap to tap span is the maximum.
S/G LEVEL (WR) 7% 10 92% Based on maintaining S/6 tubes covered. and controlling To establish appropriate $/G level band when using a

009-0P$92-199

$/G LEVEL (WR)
009-0Ps92-206

$/G LEVEL (WR)
009-0pP592-198

> 50%
LL 28%

< 100%
uL 100%

UL 92.9%,LL 78.4%

tevel in the normal operating band. Upper Uimit fs

based on maintaining S/G level below the “Can Deck".
Lower limit is based on preventing the feedring from
draining.

Based on the minimum percentage (45) of $/G' tube
coverage required to provide for adequate primary to
secondary heat transfer during natural circulation.
This equates to an elevation of 153.1 inches above the
tube sheet or 28% (WR).

Based on preventing $/G overfill and avoiding the
associated undesirable consequences. The upper level
tap s located well below the top of the S/G.. Water
level sbove of upper tap can not be observed,
therefore, 100X of tap to tap span is the maximum.

fill and drain procedure to eliminate voids in the S/G
tubes,

To verify the availability of at least one S/G for RCS
Heat Removal (specified minimum tevel = 50%).

To determine when to initiate MSIS direct use of the
Functional Recovery procedure {f at least one $/G is
not < 100%
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PARAMETER/ STEP VALUE/

DOCUMENT # ENG, LIMIT BASES USE
S/G LEVEL (WR) < 100% Based on preventing S/G overfill and avoiding the To determine when to initiate MSIS ard direct
009-0PS92-198 uL 100% associated undesirable consequences. The upper level initiation of $/G drain doun procedures, if both §/Gs

$/G LEVEL (WR)
009-0PS93- 002

$/G PRESSURE
009-0pP$92-022

$/G PRESSURE
009-0p$92-023

-

> 740 PSIA
LOW LIM 741 PSIA

APPROX 1000 PSIA
U=1088,1=741 PSIA

tap is located welt belew the top of the S/G.
level above of upper tap can not be observed,
therefore, 100% of tap to tap span is the maximum.

Water

|

I

|

|

I

I

I

I

I

I

I -

| The engineering limit is based on the min SG level
| required to sustafine adequate primary to secondary heat
| transfer during natural circulation which is 153.1
| inches above the tube sheet or 28% (WR).

|

I

I

I

I

I

|

I

I

I

I

The lower engineering limit is based on the T.§,
setpoint (s.p.) for MSIS and low S/G pressure trip
8.p., >=741 psia. The 1.S. s.p is based on the
engineering snalysis value and includes instrument
uncertainty and response times,

The UL is based on the lowest lift pressure of the
MSSvs, 1089 psie (1100 -1X). The LL is bagsed on the
| Ms1s Trip Setpoint, >=741 psia. The SBCS is designed
| to control S/G pressure at 1000 psia, The UL & LL

| occur where automatic functions take over.

are not < 100%.

To provide quidance to the operator regarding the point
at which a decreasing steam generator level witl no
longer adequately remove heat and will cause the RCS to
rapidly repressurize.

To verify expected post-trip $/G pressure response ot
to alert the operator that an over-cooling event is in
progress and to initiate MSIS.

To ensure an operable $G for controlled heat removal by
verifying SBCS operational end controlling at setpoint
(1000 PSIA).
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A P S AL AR Al Y

USE

$/G PRESSURE
009-0r$92-029

$/G PRESSURE
009-0P592-066

$/G PRESSURE
009-0P592-028

$/G PRESSURE
009-0P592-024

$/G PRESSURE
009-0P$92-030

ABNORMALLY LOW
LOW LIM 741 PSIA

< PZR PRESSURE
S/G +/-50 PSI PZR

<50 PSID PZR PRES
$/G +/-50 PS] PZR

LOWERING
NONE

S/G P > PR P
$/G 50 PSI >PZR P

|

|

|

|

| tThe tower engineering limit {s based on the T.S.
| setpoint (s.p.) for MsiS and low $/G pressure trip
| 8.p., >=741 psfa. The Y.S. s.p {is based on the

| engIneerInQ analysfs value and includes instrument
| uncertainty end response times.

|
I

| 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 $/Gs to the
| RCS. since ft fs difficult for the operator to

| maintain 0 psid, CEN-152 recommends +/-50 psid.

| Keeping RCS pressure about equal to S/G pressure wi{l
| 1) minimize RCS to /G leak rate, 2) minimize the

| emount. of unborated water flowing from the S/Gs to the
| RCS. Since it is difficult for the operator to

| maintain 0 psid, CEN-152 recommends +/-50 psid.’

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

| The operator s normally instructed to attempt to

| control $/G pressure about equal to PZR Pressure (+/-50
| psid). If S/G overfill is probable, CE-NPSD-407 shows
| that -50 psid will not threaten the maintenance of

| adequate shutdown margin.

|
|
I
I
| To identify the type of event and location when .
| Pressurizer Pressure is rapidly decreasing, using the ‘
| "8reak 1dentification Chartt.

I

|

|

I

| To ensure RCS pressure remains higher than ruptured S$/G
| pressure in order to minimize RCS ditution due to
| backflow.

To verify PZR pressure {s reduced to within 50 psi of
the isolated (ruptured) S/G pressure.

cooldoun continues.

To monitor lowering RCS Pressure to < S/G Pressure-to

|

I

I

|

|

|

|

|

|

|

|

l To verify isolated S/G pressure decreases as plant
|

I

|

|

|

| restore the isolated §/G level to less than 80% NR.
|
I
I
|
|
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PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | - BASES USE
|
|
$/G PRESSURE > 740 PSIA | The tower engineering limit is based on the T.S. To determine {f S/G pressure {s above the MSIS
009-0pP$92-026 741 PSIA | setpoint (s.p.) for MSIS and low $/G pressure trip setpoint, or ensure MSIS {s actuated.

$/G PRESSURE
009-0P592-025

$/G PRESSURE
009-0PS92-068

§/G PRESSURE
009-0p592-027

$/G PRESSURE
009-0P$92-069

STABLE OR RISING

< MFP DISCH
$/G<MFP+26.88 PS!

APPROX 1100 PSIG
1089 - 1139 PSIA

< 50 PSIA
UL 69.76 PSIA

| s.p., >=741 psia. The T1.S. s.p is based on the
| engineering analysis vatue 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 engfneering timits apply.

| Flow into $/G will occur whenever MFP disch > $/G

| pressure by an amount = elevation head. The elevation
| difference between the MFP and S/G feedring ts 62 feet.
| 62 feet head = 26.88 PSI. Therefore, MFP must exceed

| §/6 by > 26.88 PSI to have flow.

| Hi or Lo $/G pressure may be indicative of improperly

| operating MSSVs. Tech Specs allow operation with the 4
| lowest Lifting Mssvs isolated. The max lift setting of
| the #5 MsSV = 1128 +1X = 1139 psfa. Lowest lifting

| MSSV = 1100 -1% = 1089 psia.

| The engineering Limit is based on the condensate

| transfer pump developing sufficient head greater than

l the combined resistance of steam generator pressure and
| the etevation difference between the feedwater spargers
| and the condensate storage tank level.

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

To verify MFW Pump operating and feeding S/G.

To verify the MSSVs are controlling S/G pressure in the
event that S/G pressure can not be controlled using the
AbVs.

To permit use of alternate tow pressure feedwater
source,
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PARAMETER/ STEP VALUE/ |
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|
|
S/G PRESSURE < 500 PSIA | the engineering limit is based on the condensate pump To permit use of alternate low pressure feedwater
009-0p§92-116 662,67 PSIA | developing sufficient head to overcome the combined source.

$/G PRESSURE
009-0pP$92-067

$/G PRESSURE
009-0pPs92-220

$/G PRESSURE
009-0P$92-024

SATURATION MARGIN
009-0r592-117

< COND PUMP DSCHG
$/G<CP+26.88 pS!

> 60 PSIA

MONITOR
NONE

> 20 deg F
LL 1 deg F

I
|
I
|
I
I
|
|
|
I
|
I
I
I
I
|
I
|
| > 100 PSIA
|
|
|
I
I
|
[
|
|
I
I
I
I
I
I
I
I

| resistance from the steam generator pressure and the
| etevation difference between the feeduater spargers end
| the condensate hotwell level.

| Flow into $/G will occur whenever cond pump disch > §/G
| press by an amount = elev head. The elevation

| difference between cond pump and $/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.

| The FSAR states that the steam driven AFW pump can

| operate at a steem inlet pressure of as low as 60 psia.
| This engineering Limit does not guarantee a minimum

| flow into the $/G, only that the turbine will operate.

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

| Saturation margins greater than 0 deg F equate to

| subcooled coolant (i.e, verification of level).

| Therefore, it can be inferred that the absence of

| subcooled coolent in the hot legs is indicative of RV
| Plenum level being < 82%.

To verify feedwater supply to S/Gs.

To verify adequate steam supply pressure for operation
of steam driven AFW pump.

To verify isolated S/6 pressure decreases as plant
cooldown continues,

Used for alternate reactor vessel level indication.
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S —————— e it

USE

SATURATION MARGIN
009-0ps92-118

SATURATION MARGIN BY CEY
009-0P592-087

SATURATION MARGIN BY CET
009-0pP592-087

SATURATION MARGIN BY CET
009-0pPs92-087

>160 degF & RISNG | This limit provides a convenient way to define

UL 200 deg F | acceptable combinations of low temperature and high
| pressure to avoid Pressurized Thermal Shock (PTS) the
| RCS. 200 deg F is based on existing plant
| thermal-hydraulic and fracture mechanics analyses.
|
|
> 20 deg F | Sat margins > 0 deg F equate to subcooled coolant.

I

|

|

|

|

|

|

I

|

|

I

|

| LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| | subcooled coolent in the RCS. 200 deg F fs based on
| | engineering judgement and existing plant analysis to
| | avoid Pressurized Thermal Shock (PTS).

I . l

| |

| > 20 deg F | sat margins > 0 deg F equate to subcooled coolant.

| LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
] | subcooled coolant in the RCS. 200 deg F is based on
| | engineering judgement and existing plant analysis to
| | avoid Pressurized Thermal Shock (PTS).

l

|

|

|

|

|

|

|

I

20 TO 200 deg F | Sat margins > 0 deg F equate to subcooled coolant.
LL 1 UL 200 deg F | Therefore, only 1 deg F margin is needed to provide
| subcooled coolent in the RCS, 200 deg F is based on
| engineering Judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTS).

To determine {f RCS repressurization needs to be
limited to prevent pressurized thermal shock (PTS).

To ensure reactor coolant i{s in the desired state (> 20
deg F subcooled) to remove core heat.

Yo ensure RCS is > 20 deg F subcooled as indication
that single phase natural circulation is established.

To ensure RCS pressure control by verifying Saturation
Margin maintained between the minimum and maximum
values (20 deg F and 200 deg F). '

—— A ———— ———— - ——— —— ——— — —— — — — ——. ——— — _— —— — —— — —— d—  — —
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PARAMETER/ STEP VALUE/
DOCUMENT # ENG., LIMIT BASES USE
SATURATION MARGIN BY CET < 160 deg f To verify CEY Saturation Margin fs less than 160 deg f

009-0PS592-084

SATURATION MARGIN BY CEY
009-0P$92-084

SATURATION MARGIN BY CET
009-0PS92-084

SATURATION MARGIN BY CET
009-0ps92-087

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

LL 1 UL 200 deg F

<80 deg F
LL 1 UL 200 deg F

> 160 deg F
LL 1 UL 200 deg F

> 20 deg F
LL 1 UL 200 deg F

Saturation margins > 0 deg F equate -to subcooled
coolant. Therefore 1 deg F is the lower eng limit.
The upper limit is based on avoiding PTS of the RCS.
80 F to 160 F is the optimal post-shutdown band and 20
F to 160 F {s the optimal band during SGTR.

|
I
|
|
|
I
|
|
|
I
|
| Saturation margins > 0 deg F equate to subcooled

| cootant. Therefore 1 deg £ fs the lower eng limit.

| The upper timit {s based on avolding PTS of the RCS.

| 80 F to 160 F is the optimal post-shutdoun band and 20
| ¥ to 160 F is the optimal band during SGIR.

|

|

| Saturation margins > 0 deg F equate to subcooled

| coolant., Therefore 1 deg F is the lower eng limit.

| The upper limit is based on avolding PTS of the RCS.

| 80 F to 160 F is the optimal post-shutdoun band and 20
| F to 160 F is the optimal band during SGIR.

I .

|

| sat margins > 0 deg F equate to subcooled coolant.

j Therefore, only 1 deg F margin is needed to provide
| subcooled cootant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PYS).

and if not, to initiate corrective action to reduce it.

To verify CET Saturation Margin is > 80 deg F, and if
it is not, to initiate corrective action to raise it.

To determine actions to be taken if saturation margin
is > 160 deg F.

Used as criteria for HPS1 throttle/stop (CET sat mérgIn
> 20 deg F, RVLMS >= B2%).
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PARAMETER/ STEP VALUE/
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SATURATION MARGIN BY CET > 80 deg F Saturatfon margins > 0 deg F equate to subcooled

009-0Ps92-084

SATURATION MARGIN BY CET
009-0P$92-087

SATURATION MARGIN BY CEY
009-0P$92-084

SATURATION MARGIN BY CET
009-0Ps92-087

LL1 UL 200 deg F

< 200 deg F
LL 1 UL 200 deg F

< 80 deg F
LL 1 UL 200 deg F

>20 deg F
tL t UL 200 deg F

The upper Limit fs based on avoiding PYS of the RCS..
80 F to 160 F is the optimal post-shutdown band and 20

|
|
|
|
|
| coolant. Therefore 1 deg F is the lower eng limit.
|
|
| F to 160 F is the optimat band during SGIR.

|

|

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing ptant analysis to
| avoid Pressurized Thermal Shock (PTS).

| saturation margins > 0 deg F equate to subcooled

| coolant. Therefore 1 deg F is the lower eng limit.

| The upper Limit is based on avoiding PTS of the RCS.

| 80 F to 160 F is the optimal post-shutdown band and 20
| F to 160 F {s the optimal band during SGIR.

l

|

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin {s needed to provide

| subcooled coolant in the RCS. 200 deg F is based on

| engineering judgement and existing ptant analysis to
| avoid Pressurized Thermal Shock (PTS).

l
I

To verify CET Saturation Margin is > 80 deg F, and if
it is not, to initiate corrective action to raise it,

To verify that saturation margin is being maintained
less than the 200 deg F concern for PTS.

To determine actions to be taken if saturation margin
is < 80 deg F.

— ——— — —— — — — — — ——— — —— — — —— — — — — — ———

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

SATURATION MARGIN BY CET
009-0P$92-154

SATURATION MARGIN BY CET
009-0P592-087

SATURATION MARGIN BY CEY
009-0PS92-087

SATURATION MARGIN BY CET
009-0pP$92-087

SATURATION MARGIN BY CET
009-0P592-174

> 20 deg F
LL 1 deg F

> 20 deg F
LL 1 UL 200 deg F

> 20 deg F
LL 1 UL 200 deg F

> 20 deg f
LL 1 UL 200 deg F

| > RCP NPSH CURVE
| MOT APPLICABLE

I

|

I

|

| saturation margins > 0 deg F equate to subccoled

| coolant (i.e. verification of level). Therefore, it
| can be inferred that the absence of subcooled coolant
| at the elevation of the CETs is indicative of the core
| being uncovered.

I

|

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin {s 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 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).

|

I , o

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 dag F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plent analysis to
| avoid Pressurized Thermal Shock (PTS).

| ABB-CE has been directed by SCE not to supplf
| engineering timits for this curve or table.

Used for alternate reactor vessel level indication.

To verify appropriate Shutdown Cooling entry conditions
(e.g. 20 deg F subcooling, RVLMS = 100%, etc.).

To verify CET saturation margin is »20 deg F to enhance
natural circulation.

——— e —— — — — — — ——— — —. T S ——— — — — — . ————

| when EDG {8 loaded, to direct overriding and energizing
| class 1E Pressurizer Backup Heaters to maintain Core
| Exit Saturation Margin >20 deg F.

To confirm available NPSH for operating the RCP(s).
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PARAMETER/ STEP VALUE/ |
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|
N :
SATURATION MARGIN BY CET MAINTAIN | There are no engineering timits for the trending or To maintain saturation margin while performing

009-0Ps92-082

SATURATION HARGIN BY CET
009-0pP592-084

SATURATION MARGIN BY CET
009-0pP592-087

SATURATION MARGIN BY CET
009-0PS92-087

SATURATION MARGIN BY CET
009-0PS92-087

NONE

20 10 160 deg F
LL 1 UL 200 deg F

< 20 deg F
LL 1 UL 200 deg F

> 20 deg F
LL 1 UL 200 deg F

>= 20 deg F
LL 1 UL 200 deg ¥

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

| Saturation margins > 0 deg F equate to subcooled

| coolant. Therefore 1 deg F is the lower eng limit.

| The upper limit is based on avoiding PTS of the RCS.
| 80 F to 160 F fs the optimal post-shutdown band and 20
| F to 160 F is the optimal band during SGTR.

| .

|

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avold Pressurized Thermal Shock (PTS).

|

|

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg f margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing ptent analysis to
| avoid Pressurized Thermal Shock (PTS).

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing ptant analysis to
| avoid Pressurized Thermal Shock (PTS).

controlled primary plant depressurization and cooldown.

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 i{f saturation margin
fs < 20 deg F.

To maintain saturation margin while performing
controlled primary plant depressurization and cooldown,

To maintain saturation margin while performing
controlled primary plant depressurization and cooldoun.
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USE

SATURATION MARGIN BY CET
009-0P$92-084

SATURATION MARGIN BY CET
009-0P592-087

SATURATION MARGIN BY CET
009-0Ps92-087

SATURATION MARGIN BY CET
009-0Ps92-087

80 TO 160 deg F
LL 1 UL 200 deg F

> 20 deg F
LL 1 UL 200 deg F

> 20 deg F
LL 1 UL 200 deg F

> 20 deg F
LLT UL 200 deg F

|
| BASES
|
|

| saturation margins > 0 deg F equate to subcooled

| coolant.” Therefore 1 deg F is the lower eng limit.

| The upper Limit is based on avoiding PTS of the RCS.

| 80 F to 160 F is the optimal post-shutdown band and 20
| F to 160 F is the optimal band during SGIR.

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTS).

| Sat margins > 0 deg F equate to subcooled coolant.

| Therefore, onlf 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).

| Sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTS).

To determine actions to be taken if saturation margin
is not within the optimal band of 80 deg F to 160 deg F.

Used as the minimum indication that the core is covered
with subcooled |iquid.

| To determine if saturation margin is being maintained
| above the minimum acceptable (>20 deg F) to determine
| if PZR heaters need to be energized during diesel

| generator toading operations.

To determine {f the operator should go to the
Functional Recovery procedure.
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PARAMETER/
DOCUMENT #

STEP VALUE/
ENG. LIMITY

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

- By Parameter -

A

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

USE

SATURATION MARGIN BY CET
009-0pP592-084

SATURATION MARGIN BY CEY
009-0rs92-087

SATURATION MARGIN BY CET
009-0ps92-087

SATURATION MARGIN BY CET
009-0P$92-087

80 7O 160 deg F
LL 1 UL 200 deg F

< 20 deg F
LL 1 UL 200 deg F

> 20 deg F
LL 1 UL 200 deg F

> 20 deg F
LL 1 UL 200 deg F

I
| BASES
|
l

| saturation margins > 0 deg F equate to subcooled
| coolant, Therefore 1 deg F is the lower eng limit.
| The upper Limit is based on avoiding PTS of the RCS..

| 80 F to 160 F is the optimal post-shutdown band and 20

| F to 160 F {s the optimal band during SGIR.

| Sat margins > 0 deg F equate to subécoled coolant,

| Therefore, only 1 deg F margin is needed to provide
| subcooled cootant in the RCS. 200 deg F is based on
] engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTS).

| sat margins > 0 deg F equate to subcooled coolant.
| Therefore, only 1 deg F margin is needed to provide

| subcooted coolant in the RCS. 200 deg F s 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 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTS).

|.

|

To determine if Core Exit Saturation Margin is within
the optimal bard (80 - 160 deg F) specified.

To determine if CET Sat Margin requires SIT makeup to
the RCS (< 20 deg F specified).

To verify charging and/or §I pumps are maintaining Core
Exit Saturation Margin - greater than 20 deg F.

To maintain CET Saturation Mergin > 20 deg F by
operating AFW and available ADVs.
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SONGS 2/3 ISOP Il PHASE I1
INSTRUMENT USE AND BASES TABLE

- By Parameter -

RN

bt T

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG. LIMIT | BASES USE
|
|
SATURATION MARGIN BY CEY > 20 deg F | Sat margins > 0 deg F equate to subcooled coolant. To determine whether or not to stay with the present

009-0P592-087

SATURATION MARGIN BY CET
009-0Ps92-087

SATURATION MARGIN BY CET
009-0Ps92-087

SATURATJON MARGIN BY CET
009-0P§92-084

SATURATION MARGIN BY CET
009-0Ps92-082

LL 1 UL 200 deg F

> 20 deg ¢
LL 1 UL 200 deg F

> 20 deg F
tL 1 UL 200 deg F

PER ATT 24
LL 1 UL 200 deg F

STEADY OR RISING
NONE

| Therefore, only 1 deg ¥ 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 t deg F margin is needed to provide
| subcooted coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plent enalysis to
| avoid Pressurized Thermal Shock (PTS).

| Sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTS).

| Saturation margins > 0 deg F equate to subcooled

| coolant. Therefore 1 deg F is the lower eng limit,

| The upper limit is based on avoiding PTS of the RCS.

| 80 F to 160 F is the optimal post-shutdown band and 20
| F to 160 F is the optimal band during SGTR.

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

success path (i.e. CET sat margin > 20 deg F, RVLMS
plenum >= 82¥%).

To evaluate the performance of the success path (i.e.
CET sat margin > 20 deg F, RVLMS plenum >= 82%).

To verify charging pump throttiing criteria.

To evaluate the required trend for PZR pressure to
determine subsequent course within the procedure.

To maintain saturation margin white performing
controlled primary plant depressurization and cooldown,
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INSTRUMENT USE AND BASES TABLE
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o~

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED TABLE

PARAMETER/ STEP VALUE/ |
DOCUMENT # ENG, LIMIT- | BASES USE
|
. _ |
SATURATION MARGIN BY CEY > 20 deg F | sat margins > 0 deg F equate to subcooled coolant, To verify adequate RCS heat removal.

009-0P$92-087

SATURATION MARGIN BY CET
009-0pP$92-087

SATURATION MARGIN BY CET
009-0Ps92-082

SATURATION MARGIN BY CEY
009-0P$§92-174

SATURATION MARGIN BY CET
009-0Ps92-087 '

LL 1 UL 200 deg F

> 20 deg F
LL 1 UL 200 deg F

TABLE

x
o
=
m

| > ‘RCP NPSH CURVE
| NOT APPLICABLE

| > 20 deg F
| LL 1 UL 200 deg F

| Therefore, only 1 deg F margin fs needed to provide
| subcooled coolant in the RCS. 200 deg F fs 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 1 deg F margin is needed to provide
| subcooled cootant in the RCS. 200 deg F is based on
| engineering judgement and existing plant analysis to
| avoid Pressurized Thermal Shock (PTS).

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

|

|

| ABB-CE has been directed by SCE not to supply
| engineering Limits for this curve or table,
|
I

| sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg ¥ margin is needed to provide
| subcooted coolant in the RCS. 200 deg f is based on
| engineering judgement and existing plant snalysis to
| avoid Pressurized Thermal Shock (PTS).

Yo verify shutdown cooling conditions are met (CET
saturation margin > 20 deg F, RVLMS = 100%).

To verify proper core heat removal (vis trending the
parameter),

To maintain RCP NPSH for given temperature and pressure
conditions,

Yo verify saturation margin is above the minimum
acceptable value during RCS void elimination.
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SONGS 2/3 1SOP 11 PHASE It
INSTRUMENT USE AND BASES TABLE

- By Parameter -

DATE: 05/05/93
REVISION: 00

Q.A. APPROVED YABLE

PARAMETER/ STEP VALUE/ | |
DOCUMENT # ENG. LIMIT . | ‘BASES | USE
| |
. | I
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

009-0ps92-087

SATURATION MARGIN BY CET
009-0pP$92-087

SI FLOW
009-0Ps92-156

SI FLOW
009-0Ps92-156

S1 FLOW
009-0Ps92- 156

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).

20 deg F
LtL 1 UL 200 deg F

LOWER
NONE

RAISE
NONE

THROTTLE
NONE

| Sat margins > 0 deg F equate to subcooled coolant.

| Therefore, only 1 deg F margin is needed to provide
| subcooled coolant in the RCS. 200 deg F is based on
| engineering Judgement and existing ptant analysis to
| avold Pressurized Thermal Shock (PTS).

| There are no engineering Limits for the trending or
| monitoring of parameters. Since no value s specified
| tn 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.

| time Core Exit Saturation Margin has lowered below 20
| deg F while conducting & Cooldown/Depressuration
| evolution.

|

|

I

| To determine during an SGTR (with T-hot <530 F and PZR
| press >1000 psia) if rapidly inc $/G level requires

| shifting from maintaining RCP NPSH and CET SAT Margin
| >20 F to reducing PZR Pres to +/-50 of /G

To verify that this paremeter is adjusted correctly to
control Core Exit Saturatfon Margin.

control Core Exit Saturation Margin,

Yo verify that this parameter is adjusted correctly to

|
|
|
|
|
I
|
I
| To verify that this parameter is adjusted correctly to
I
|
l
|
I
| control Core Exit Saturation Margin,

|

|

|




009-0pP$92-213 | 200 GPM PER S/G | calculation. 200 gpm per S/G is approximately equal to
: | ) | the required flow to maintain S/G level constant with
| | 2% decay heat load.
[ |
1 [

PAGE NO:' 91 OF 91 . SONGS 2/3 1SOP Il PHASE 11 - R DATE: 05/05/93
DOCUMENT NO: 009-0P$93-005 INSTRUMENT USE AND BASES YABLE REVISION: 00
Q.A. APPROVED TABLE - By Parameter - Q.A. APPROVED TABLE
PARAMETER/ | STEP VALUEr | |
DOCUMENT # | ENG. LIMIY | BASES | USE
I | |
| I , | '
S! FLOW | LOWER | There are no engineering limits for the trending or | To verify HPS! flow decreases after throttling of HPSI.
009-0P$92-156 | NoNE _ | monitoring of parameters. Since no vatue is specified |
| | in the trend, no engineering limits apply. |
| | o |
| | |
STARTUP RATE | NEGATIVE | A negative SUR is an indication that reactor pouer is | To verify reactivity control is established and the
009-0Ps92-124 | ut <0 ppM | decreasing and that the reactor is subcritical. | reactor is subcritical.
| I I
I | ‘ | .
TOTAL FW FLOW | > 200 GPM | Based on engineering judgement, supported by a hand | To determine if any AFW pumps need to be started or
| stopped.
I
I
|
|
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DATE: 04/27/93
REVISION: 01

200 GPM PER S/6

| calculation, 200 gpm per S/G is spproximately equal to
| the required flow to maintain S/G tevel constant with
| 2% decay heat toad.

§/G to aid in promoting natural circulation.

Q.A. APPROVED TABLE Module #: 01 Q.A, APPROVED TVABLE
| | STEP vALUE/ | : |
GRP | PARAMETER | ENG. LIMIT | : BASES | USE
—l | | |
| | | |
01 | AFW FLOW | > 200 GpM | Based on engineering judgement, supported by a hand | To verify minimum required APV flowrate for RCS Heat
| | 200 GPM PER S/G. | celculation. 200 gpm per S/G s approximately equal to | Removal (> 200 gpm to each S/G).
] | | the required flow to maintain S/G levet constant with - |
] | | 2% decay heat load. |
| | | I
| l | |
01 | AFM FLOW | NOT > 200 GPM | Based on engineering judgement, supported by a hand | To initiate starting alternate AFW pumps and
| | 200 GPM PER $/G | calculation. 200 gpm per S/G is approximately equal to | controlting flow manually if flow to either S/G is NOT
| | | the required flow to maintain S/G levet constant with | > 200 GPM.
| ] | 2% decay heat load. |
[ | | |
| | | I
01 | AFW FLOM | ESTABLISHED | Based on engineering judgement, supported by a hand | To verify feedwater flowrate to the $/G after resetting
| | 200 GPM PER $/G | calculation. 200 gpm per S/G is spproximately equal to | EFAS.
| | | the required flow to maintain S/G level constant with |
] | | 2% decay heat load. i
N l | |
| I | |
01 | AFW FLOW | < 200 cpM | Based on engineering judgement, supported by a hand | To confirm LOFW diagnosis in conjunction with EFAS
| | 200 GPM PER S/G6 | catculation. 200 gpm per $/G is spproximately equal to | actuation and feedwater less than the minimum required
] | | the required flow to maintain $/G level constant with | flow.
| | | 2% decay heat load. |
| | | |
| | . | l
01 | ARV FLOW | > 200 GPM | Based on engineering judgement, supported by a hand | To verffy > minimum required FW flow to at least one
| | |
| | |
| I l
| | |
| | |
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02
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01

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

Module #: 01

DATE: 04/27/93
REVISION: 01

Q.A. APPROVED TABLE

| Technical Specificatfons. This level is a percentage
| of the distance between the lower tap and the upper tap
| of S/G MR level instrumentation.

! |
PARAMETER | ENG. LIMIT | BASES : USE

I I |
| | I

AFY FLOV | 200 GPM | Based on engineering judgement, supported by » hand . | To verify minimum required AFW flowrate for RCS Heat
| 200 GPM PER S/G. | calculation. 200 gpm per $/G is approximately equal to | Removal (> 200 gpm to each S/G).
| | the required ftow to maintain $/G level constant with . |
| | 2% decay heat load. |
| | l
! l |

AFY FLOV | 130 10 150 GPM | The lower limit is based on refilling the S/G feedring | To verify reduced AFW flow (130 GPM TO 150 GPM) is
| tL 70, UL 150 | in a5 min period. The upper limit is based on | estabtished to the isolated $G.
| | preventing feedring damage due to excessive refill flow |
| | to a drained feedring. 5 min duration is based on 2x |
| | the refill time for the 350 gal feedring. |
| | I
l I | .

AFW FLOW | 130 70 150 GPH | The lower limit is based on refilling the §/G feedring | To verify AFY flowrate between 130 gpm and 150 gpm (for
| LL 70, UL 150 | in 8 5 min period. The upper limit is based on | 5 minutes) during restoration of feed to a S/G.
| | preventing feedring damage due to excessive refitl flow |
| | to a drained feedring. 5 min duration is based on 2Xx |
| | the refill time for the 350 gal feedring. |
I I l
l. I l

$/G LEVEL (NR) | < 22% | Based on the minimum allowable value for the Emergency | To ensure EFAS actuation if SG level decreases below
| »= 20% | Feedwater Actuation Signal (EFAS) as defined in the | 22% (NR).
I l

A I

I I
I |
I |
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Q.A. APPROVED TABLE

STEP VALUE/

i
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SONGS 2/3 1SOP 11 PHASE [}
INSTRUMENY USE AND BASES TABLE

Module #: 01

e

2
Ve’

DATE: 04/27/93
REVISION: 0%

Q.A. APPROVED TABLE

UL B81.5% LL 43.3X

| tevel in the normal operating band. Upper limit is
| based on maintaining S/G level below the "Can Deck".
| Lower limit is based on preventing the feedring from
| draining.

adequate heat removal.

| |
GRP | PARAMETER | ENG. LIMIY | BASES : USE
— | I |
| I | |
02 | §/G LEVEL (MR) | > 26% | The EFAS may be reset anytime that the steom generator | To evaluate if $/G level is high enough to reset EFAS.
| | » 21% | level is > the trip setpoint. Therefore, the minimum |
| - | | EFAS reset tevel is > the minimum EFAS trip setpoint |
| | | (>21%). This tevel is a percentage of the Narrow Range |
| | | tap to tap span. |
| | I I
! | | |
03 | $/G LEVEL (NR) | > 8ox | Based on maintaining S/G tubes covered and controlling | To initiate action to stop feedwater flow to $/Gs if
| ] UL 81.5% LL 43.3% | tevel in the normal operating band. Upper limit is | level >80% (NR).
| | | based on maintaining $/G level below the “Can Deck". |
] | | Lower limit is based on preventing the feedring from |
| | | draining. |
| | | |
| I ! I
03 | S/G LEVEL (NR) | < 80% | Based on maintaining S/G tubes covered and controlling | To verify both S/ levels are < 80X NR for adequate
] ] UL 81.5% LL 43.3% | level in the normal operating band. Upper limit is | control of RCS heat removel.
| | | based on maintaining S/G tevel below the "Cen Deck". |
| | | Lower limit is based on preventing the feedring from |
| | | draining. |
| | I I
l | I I
03 | S/G LEVEL (NR) | 40 10 80X | Based on maintaining $/G tubes covered and controlling | To verify S/G tevel in the optimal band to provide
I I |
| I I
| I I
| I I
I I I
I I I
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SONGS 2/3 ISOP 11 PHASE 11
INSTRUMENT USE AND BASES VABLE

Module #: 01

BASES

s

A
it

DATE: 04/27/93
REVISION: 01

Q.A. APPROVED TABLE

USE

03 | $/6 LEVEL (NR)

03 | S/G LEVEL (NR)
04 | S/G LEVEL (NR)
04 | $/6 LEVEL (NR)

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

< 80%
UL B1.5X% LL 43.3%

> 40%
UL 81.5% LL 43.3%

< 40%
43.3%

> 40X
43.3.%

I
I
|
I
| Based on maintaining $/G tubes covered and controlling
| tevel in the normal operating band. Upper limit is

| based on maintaining $/G level below the "Can Deck®..

| Lower Limit is based on preventing the feedring from
| draining. '

| Based on maintaining $/6 tubes covered and controtling
| level in the normal operating band. Upper limit is

| based on maintaining $/G level below the "Can Deck".

| Lower Limit is based on preventing the feedring from

| draining,

| The engineering timit is based on preventing the
| feedring from draining by initiating feedwater flow
| before the level drops below the feedring. It is
| conservatively assumed that the feedring must be
| completely covered in order to prevent draining.

| The engineering limit is based on preventing the
| feedring from draining by initiating feedwater flow
| before the tevel drops below the feedring. It is
| conservatively assumed that the feedring must be
| completely covered in order to prevent draining.

To verify level in the isolated S/G is < 80% to provide .
adequate heat removal,

To maintain S/G levels >40% NR to enable control of RCS
hedt removat.

To determine if AFW flow should be restored at a
reduced rate to prevent feedring demage.

To initiate action to restore AFW flow to an isolated
SG to maintain level within the normal operating band.
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Q.A. APPROVED TABLE

GRP |
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STEP VALUE/
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IMSTRUMENT USE AND BASES TABLE

Module #: 01
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DATE: 04/27/93
REVISION: 01

Q.A. APPROVED TVABLE

I I
PARAMETER ENG. LIMIT | BASES | USE
| |
| |
04 | S/G LEVEL (NR) > 40% | The engineering limit is based on preventing the | To determine if any AFW pumps need to be started or
43.3% | feedring from draining by initiating feedwater flow | stopped. '
| before the level drops below the feedring. It is ]
| conservatively sssumed that the feedring must be |
| comptetely covered in order to prevent draining. |
| |
| |
$/G LEVEL (NR) < 40% | The engineering limit is based on preventing the } To ensure AFM flow to any available S/G to restore and
43.3% | feedring from draining by initiating feedwater flow | maintain level within the normal operating band.
| before the level drops below the feedring. It is |
| conservatively assumed that the feedring must be
| completely covered in order to prevent draining.
|
|
$/G LEVEL (NR) < 80X | Based on maintaining $/G tubes covered and controlling To take action (via controlling $/G levels) to enhance

05

05

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

S/G LEVEL (NR)

UL 81.5X LL 43.3%

40X 70 80%
UL 81.5X LL 43.3X

| level in the normal operating band. Upper limit is
| based on maintaining S/G level below the "Can Deck".
| Lower limit is based on preventing the feedring from
| draining.

| Based on maintaining §/G tubes covered and controlling
| level in the normal operating band. Upper limit is

| based on maintaining $/G level below the "Can Deck".

| Lower (imit s based on preventing the feedring from

| draining.

naturat circulation.

To monitor S/G levels in the optimal band (40X - 80X
NR) for adequate heat removal via single phase natural
circulation.
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INSTRUMENT USE AND BASES TABLE

Module #: 01
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DATE: 04/27/93
REVISION: 01

Q.A. APPROVED TYABLE

USE

05 | S/G LEVEL (NR)

|
|
|
|
|
06 | $/G LEVEL (NR)
|
|
I
|
' .
06 | S/G LEVEL (NR)
|
|
|
|
N
07 | S/G LEVEL (NR)
I
|
|
|
07 | S/G LEVEL (NR)
|
|
|
|

< BOX
UL B1.5% LL 43.3X

P-4
7

<100X

< 90%
<100%

< B0%
UL 100%

< 80X
Ut 100%

|
[ BASES
|
|

| 8ased on maintaining S/G tubes covered and controlling
| level in the normal operating band. Upper timit is
| based on maintaining $/G level below the "Can Deck".

} | Lower limit is based on preventing the feedring from

| draining.

| Based on the desirability to make the $/G available for
| heat removal as soon as possible after the level drops
| below 100% and once any water present in the main steam
| lines is drained.

| Based on the desirability to make the $/G available for
| heat removal as soon as possible after the level drops
| below 100X and once any water present in the main steam
| lines is drained.

The UL is based on preventing $/G overfill which could
result in carryover to the turbine or water reaching
the MS lines.

The UL is based on preventing S/G overfill which could
result in carryover to the turbine or water reaching
the MS lines.

To monitor raising availabte S/G level to the maximum
level < 80X NR if establishment of natural circulation
can not be confirmed.

To provide guidance to lower high SG tevels and reset
MSIS. )

To monitor lowering the affected S/G level to < 90 % NR.

To maintain the isolated $/G level < 80% NR, in the
event of a SGIR. '

To monitor restoration of {solated S/G level to <B0X
following initiation of corrective action to do so.
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Q.A. APPROVED TABLE

STEP VALUE/

i
(‘\"‘mv"
SONGS 2/3 ISOP 11 PHASE 1!

INSTRUMENT USE AND BASES TABLE

Module #: 01

DATE: 04/27/93
REVISION: 01

Q.A. APPROVED TABLE

tap is located well below the top of the §/G. Water
level above of upper tap can not be observed,
therefore, 100X of tap to tap span is the maximum.

| |
GRP | PARAMETER l ENG. LIMIT I BASES : USE
— | I |
I | | I
07 | $/G LEVEL (NR) | > 80x% | The UL is based on preventing $/G overfill which could | To direct actions to be taken if the isolated affected
) ] vt 100% | result in carryover to the turbine or water reaching | S/G (in & SGTR event) has > 80X water level.
] | | the MS lines. |
| l | |
| | l . |
07 | $/G LEVEL (NR) | <gox | The UL is based on preventing $/G overfill which could | To provide quidance to the operator regarding the point
| | uL 100% | result fn carryover to the turbine or water reaching | at which 8 decreasing steam generator levet witl no
| ] | the MS lines. | tonger adequately remove heat and will cause the RCS to
] | | | rapidly repressurize,
| | | I
I | | |
08 | S/G LEVEL (NR) | < 90x | Based on preventing S/G overfill and avoiding the | To determine during an SGTR (with T-hot <530 F and PZR
| | 100% | associated undesirable consequences. The upper Level | press >1000 psia) if rapidly inc $/G level requires
| | | tap is located well below the top of the §/G. Water | shifting from maintaining RCP NPSK and CET SAT Margin
| | | tevet above of upper tap can not be observed, | >20 F to reducing PZR Pres to +/-50 of $/G
| | | therefore, 100% of tap to tap span is the maximum. |
| | | ' |
| | l |
08 | S/G LEVEL (NR) | RAPID TREND > 90X | Based on preventing S/G overfill and avoiding the | To determine during sn SGTR (with T-hot <530 F and P2R
| | 100% | associated undesirable consequences. The upper level | press >1000 psia) if rapidly inc S/G level requires
| | | tep is tocated well below the top of the §/G. Water | shifting from maintaining RCP NPSH and CET SAT Margin
| | | tevel above of upper tap can not be observed, | >20 F to reducing PZR Pres to +/-50 of §/G
| | | therefore, 100% of tep to tap span is the maximum. i
| | |
| | |
09 | /6 LEVEL (NR) | >= 90% | Based on preventing S/G overfill and avoiding the To alert operators of consequences associated with
| | 100% | essociated undesirable consequences. The upper level direct water relief through ADVs of isolated $/G.
| | I
| I l
| | I
I l l
| | |
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GRP

09

09

09

STEP VALUE/

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

Modute #: 0%

e

DATE: 04/27/93
REVISION: 01

Q.A. APPROVED TABLE

tap is located well betow the top of the $/G. Water
level above of upper tap can not be observed,
therefore, 100% of tep to tap span is the maximum.

| cooldown of the RCS.

| | |
PARAMETER | ENG. LIMIY | BASES | USE
| | I
| | : |
09 | S/6 LEVEL (MR) | < 100% ] Based on preventing $/G overfill and avoiding the | To determine when to initiate MSIS direct use of the

| 100% | associated undesirable consequences. The upper level | Functional Recovery procedure if at least one $/G is
| | tap is located well betow the top of the S/G. Water . | not < 100%
| | tevel above of upper tep can not be observed, |
| | therefore, 100% of tap to tap span is the maximum. |
| | |
| | |

$/6 LEVEL (NR) | < 100% | Based on preventing $/G overfitl and avoiding the | Yo determine when to initiate MSIS and direct
| 100% | associated undesirable consequences. The upper level | initiation of $/G drain down procedures, if both S/Gs
] | tap s located well below the top of the S/G. Water | are not < 100X.
| | tevel above of upper tap can not be observed, |
| | therefore, 100% of tap to tap span is the maximum. |
| | : I
I | |

§/G LEVEL (NR) | < 100% | Based on preventing $/G overfill and avoiding the | To verify both $/G levels < 100X and to evaluate
| 100% | associated undesirable consequences. The upper tevel | initiation of MSIS if the levels are >=100%
| | tap is located wetll below the top of the S/G. Water | '
| | level above of upper tep can not be cbserved, |
| ‘ | therefore, 100% of tap to tap span {s the maximum. |
| | |
| | |

$/G LEVEL (NR) | <= t00% | Based on preventing $/G overfill and avoiding the | To determine if actions need to be taken to prvent
] toox | essociated undesirable. consequences. The upper level | excessive water level in the affected S/ during

N |

| |
| [
| i
I |
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Q.A. APPROVED TABLE

STEP VALUE/

.

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

Module #: OV

DATE: 04/27/93
REVISION: O1

Q.A. APPROVED TABLE

substantially below the top of the $/G. Therefore,
level indication below the upper tep indicates that the
MS lines are not being fitled from the SG

cooldown of the RCS.

| |
GRP | PARAMETER | ENG. LIMIT 1 BASES : USE
— | | |

| | | |

10 | $/6 LEVEL (NR) | < 40X | 1f EFAS has ectuated and $/G level Is < the LL of the | To confirm LOFW diagnosis in conjunction with EFAS
] | 43.3% | normal op range, then the event can be considered a | actuation and feedwater less than the minimum required
| | | LOFW event. The eng limit for the LL s 43.3X which fs | flow.
| | | based on not draining the feedring and preventing water ]
| | | hammer on reinitiation of feedflow. |
| | | |
| I | |

11 | S/G LEVEL (NR) | LOWERING | There are no engineering Limits for the trending or | To determine the affected $/G in the event of a MFW
| | NoNE | monitoring of paremeters. Since no value is specified | line rupture inside containment.
| | | in the trend, no engineering limits apply. |
| l | I
| | | | :

11 | S/G LEVEL (NR) | CHANGING | There are no engineering Limits for the trending or | To verify isolation of the most affected $/G.
| | NONE | monitoring of parameters. Since no value is specified |
| | | in the trend, no engineering limits apply. | ’
| | | |
| l | |

11 | $/G LEVEL (NR) | MONTTOR | Theré are no engineering limits for the trending or | To determine when to take action (with one $/G level >
| | Nowe | monitoring of paremeters. Since no value is specified | or = 100X) to reduce affected $/G level.
| { ] in the trend, no engineering Limits apply. |
| | | [
| | | | _

12 | S/G LEVEL (NR) | < 90X | The eng timit is based on preventing the MS lines from | To determine if actions need to be teken to prvent
| | < 100% | fitling with water. The upper $/G level taps are | excessive water Level in the affected $/G during
| | I |
| | | I
l | | I
I | | |
I | I |
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SONGS 2/3 ISOP 11 PHASE (1
INSTRUMENT USE AND BASES TABLE

Module #: 01

DATE: 04/27/93
REVISION: 01

in the trend, no engineering timits apply.

Q.A, APPROVED TABLE Q.A. APPROVED TABLE
| |  STEP vAuE/ | |
GRP | PARAMETER | ENG. LIMIT | BASES | USE
I | I |
| | | : |
01 | S/G LEVEL (WR) | < 100% | Based on preventing $/G overfill and avoiding the | To determine when to teke action (with one S/G level »
| | uL 100% | associated undesirable consequences. The upper level ] or = 100X) to reduce affected $/G level.
| | | tap is located well betow the top of the S/G. Water |
| | | level above of upper tap can not be observed, |
| | | therefore, 100X of tap to tep span is the maximum. |
| | | |
| | | [
0% | S/G LEVEL (WR) | > 100% | Based on preventing $/G overfill and avoiding the | To determine when to take action (with one $/G level >
| | ut 100% | associated undesirable consequences. The upper level | or = 100%) to reduce affected $/G Level.
| | | tep is located well below the top of the S/G. Water ]
| | | tevel above of upper tap can not be observed, ]
| | | therefore, 100% of tap to tap span is the maximum. |
| | | |
| | | |
01 | $/G LEVEL (WR) | < 100% | Based on preventing $/G overfill and avoiding the | To determine when to initiate MSIS direct use of the
| | uL 100% | associated undesirable consequences. The upper tevel | Functional Recovery procedure if at least one S/G is
| | | tep is located well below the top of the S/G. Water | not < 100%
] | | level above of upper tap can not be observed, |
| | | therefore, 100% of tap to tap spsn is the maximum. ]
| | | ‘ I
| | | |
01 | S/G LEVEL (WR) | < 100% | Based on preventing $/G overfill and avolding the | To determine when to initfate MSIS and direct
| ] uL 100% | associated undesirable consequences. The upper tevel | inttietion of S/G drain down procedures, if both §/Gs
| | | tap is tocated well below the top of the $/G. Water | are not < 100X.
| ' | | level above of upper tap can not be observed, |
| i | therefore, 100% of tap to tsp span is the maximum. |
! | | |
| I | |
02 | S/G LEVEL (WR) | RISING | There are no engineering limits for the trending or | To determine if any AFW putps need to be started or
| | NONE | monitoring of parameters. Since no vatue is specified | stopped.
| | l |
| | | |
I l | |
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Q.A. APPROVED TABLE

GRP |

PARAMETER

STEP VALUE/
ENG. LIMIT

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

Modute #: 01

g Q;'V

DATE: 04/27/93
REVISION: 01

Q.A. APPROVED TABLE

e e

USE

03 | S/6 LEVEL (WR)

04

05

01

$/G LEVEL (WR)

$/G LEVEL (WR)

TOTAL FW FLOW

7% 10 92X
UL 92.9%,LL 78.4X

> 50%
Lt 28%

83
3 5

> 200 GPM
200 GPM PER S/G

|
| . BASES
|
I

| Based on maintaining $/G tubes covered and controlling
| tevel in the normal operating band. Upper Limit is

| based on maintaining S/G level below the “Can Deck",

| Lower timit is based on preventing the feedring from

| draining.

Based on the minfmum percentage (45) of $/G tube
coverage required to provide for adequate primary to
secondary heat transfer during natural circulation.
This equates to an elevation of 153.1 inches above the
tube sheet or 28X (WR).

the engineering limit is based on the min $6 level
required to sustaine adequate primary to secondary heat
transfer during natural circulation which is 153.1
inches above the tube sheet or 28% (WR).

Based on engineering judgement, supported by a hand
calculation, 200 gpm per $/G is spproximately egqual to
the required flow to maintain S/G tevel constant with
2% decay heat load,

To esteblish appropriate $/G level band when using a
fitl and drain procedure to eliminate voids in the $/6
tubes.

To verify the availability of at least one S/G for RCS
Heat Removal (specified minimum level = 50X).

| To provide quidance to the operator regarding the point
| at which a decreasing steam generator level witl no

| longer adequately remove heat and will cause the RCS to
| rapidly repressurize.

| To determine 1§ any AFW pumps need to be started or
| stopped.
|
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Module: 01 Group: 01
Parameter: AFW FLOW
Step Value(s): Use(s):
| rev.
> 200 GPM To verify minimum required AFW flowrate for

Not > 200 GPM

< 200 GPM

> 200 GPM

200 GPM

Established

Engineering Limit(s):

Lower Limit:

File No: 009;0P892-214
Revision: 01
Page: 2 of 3

BONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

RCS Heat Removal (> 200 gpm to each S/G).

To initiate starting alternate AFW pumps and
controlling flow manually if flow to either
S/G is not > 200 gpm.

To confirm LOFW diagnosis in conjuncton with
EFAS actuation and feedwater to both S/Gs
less than the minimum required flow.

To verify > minimum required FW flow to at
least one S/G to aid in promoting natural
circulation.

] rev.

To verify minimum required AFW flowrate for
RCS Heat Removal (> 200 gpm to each S/G).

To verify feedwater flowrate to the S/G after
resetting EFAS.

200 GPM per Steam Generator

01

01
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Bases for Engineering Limit(s):

The engineering limit is based on engineering judgement and is
supported by Ref. 1. In addition, a hand calculation was
performed to verify the conclusions of Ref. 1. Ref. 1 states
that 200 gpm per steam generator will approximately equal the
flow required to maintain steam generator level constant with 2%
decay heat.

Feedwater flow in the diagnosis of the event is used in
conjunction with level indication below the normal band and EFAS
actuated. If EFAS has actuated and level is still below the
normal band, then the feedwater flowrate should be greater than
the minimum flowrate required to at least maintain level.
Therefore, the engineering limit for confirming a LOFW event is
200 gpm per steam generator for the same reasons as stated above.

Assumptions:

1. The determination of 200 gpm does not include heat input
into the RCS from the RCPs or sensible heat removal during
an RCS cooldown.

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

Ref: 1
References:
1. Letter S-CE-7529, V.C. Hall to D. Nunn, Response .to

Auxiliary Feedwater System (AFWS) Automatic Flow Control
Action Items, May 12, 1982. '

| rev.

01
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 02
_Parameter: AFW FLOW
Step Value(s):  Use(s):
130 TO 150 GPM To verify reduced AFW flow (130 GPM

TO 150 GPM) is established to the
isolated SG.

To verify AFW flowrate between 130

gpm and 150 gpm (for 5 minutes)

during restoration of feed to a S/G.
Engineering Limit(s):

Lower limit = 70 gpm

Upper limit = 150 gpm

Bases for Engineering Limit(s):

The lower limit is based on refilling the steam generator
feedring in a five minute period. From Reference 1, the feedring
volume is 350 gallons. Therefore,

350gallons
Sminutes

=70gpm

The purpose of the upper limit is to prevent - feedring damage due
to excessive refill flow to a drained feedring. Reference 1
gives the following bases to the 150 gpm value:

"There is no analytical correlation between feedwater flow
rate and the conditions to preclude failure. Nor is it
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File No: 009-0PS92-210
Revision: 01
Page: 3 of 3

known what maximum flow rate could be tolerated without
failure. A flow rate of 150 gpm has been recommended as a
procedural limit based on the fact that no significant water
hammer has been observed during testing or operation with
flow rates of that order. Additionally, 150 gpm has been
traditionally accepted as a flow limit by industry and the
NRC for water hammer protection. The five minute duration
of this limited flow is conservatively based on twice the
refill time for the 350 gal. feedring."

Assumptions:
As stated in Reference 1, if refilling of portions of the main
feedwater piping must be considered, the 5 minute refill time

would have to be adjusted accordingly.

The engineering limits do not include any instrument
uncertainties.

| rev.

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

Ref: 1
References:

1) S-PSA-402, 'AFWS Operation Guidance for San Onofre Units 2
. and 3, September 3, 1981.

01
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ABB COMBUSTION ENGINEERING .
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

PROJECT: ISOPS II Support c-E JOB_NUMBER: 2001216

DOCUMENT: Module 01 Group 01 Engineering Limit and Bases

PARAMETER: S/G LEVEL (NR)

PREPARED BY: John M. Flaherty
Cognizant Engineer, (Print Name)

'VERIFICATION ¢ STATUS: COMPL
The Safety-Related -design
document has been verlf’

“Name : ¥ &
'Independent Rev1ewer"””

APPROVED BY:
ering Manager (Print Name)

o S Lne gt Yfer/75
Engineering Meézgg; (Signature) a '




—
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Revision: 01
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SONGE 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

| rev. 01

Module: 01 , Group: 01

Parameter: S/G LEVEL (NR)

Step Value(s): Use(s):

< 22% ‘ To ensure EFAS actuation if S/G level

decreases below 22% (NR).

Engineering Limit(s):

> 20%

‘Bases for Engineering Limit(s):

The Technical Specifications (Ref. 1 & 2) define the minimum
allowable value for the Emergency Feedwater Actuation Signal
(EFAS) as 2 20%. This level is a percentage of the distance
between the lower tap and the upper tap of the narrow range steam
generator level instrumentation. Therefore, the engineering
limit for ensuring EFAS has actuated is > 20%.

Assumptions:

| rev.

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

Ref: 1,2

01
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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.
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QUALITY ASSURANCE PROCEDURES MANUAL
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17.  Are the scceptance crieris incorporated in the design documents sufficient 1o aliow
verffication that design requiremnents have been satisfactorly accomplished? L

18 mw.wwwwummmw
propriately speciied?

19. Anodoqnomnmdwhgmmmmw

Are adequate identification requirements specified?

Has an approprigte tile page been used?

Are sl pages sequentially numbersd and marked with a valid number? .

NN

bmprmbgu.m\dnpmducblo?
24. Htwdmorm“hﬂudocmmbnboonhlwmwadby

the author of the change?
25. Are requirements for record preparation review, approval, retention. stc., sdequately
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%
e
[
v/

w

Comments /Remarks:

Mt ergzrn 7 _ e ?/4/ 2¢ %

independert Reviewer: Name/Signaturé/Date

EXHIBIT 3.10-1
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s Revision: 01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

PROJECT: ISOPS II Support C-E _JOB NUMBER: 2001216

DOCUMENT: Module 01 Group 02 Engineering_Limit and Bases

PARAMETER: S/G LEVEL (NR)

PREPARED BY: John M. Flaherty
Cognlzant E

(Print Name)
—3 ' 4{»/‘ W Mi Jl// Date: :ZEZJ 13

Cognizant Eﬁglneer/T81gnature)

<VERIFICATION STATUS: COMPLETE L
- The Safety-Related -design informatlon contalne'. G o o B
.document. -has  been verified “to -be correct by "zneans of

Design Review using Checkllsts Ao & of- QAM-101. -

Moo Gresn M /é&«,

-“Name ~ . 51gna ure'” B
;;Independent Rev1ewer

APPROVED BY: > A / /(/Qgéy )

Cognizant Englneer}ﬂg Manager (Print Name)

a
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 02
Parameter: S/G LEVEL (NR)
Step Value(s): Use(s):
| rev. 01

> 26% To evaluate if S/G level is high enough to
: reset EFAS.

Engineering Limit(s):

> 21%

Nepals

Bases for Engineering Limit(s):

The Emergency Feedwater Actuation System (EFAS) may be reset
anytime that the steam generator level is greater than the trip
setpoint. Therefore, the minimum EFAS reset level is greater
than the minimum EFAS trip setpoint. The Technical
Specifications (Ref. 1 & 2) define the minimum trip setpoint for
the Emergency Feedwater Actuation System (EFAS) as = 21%. This
level is a percentage of the distance between the lower tap and
the upper tap of the narrow range steam generator level
instrumentation.

Assumptions:

| 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: 1,2
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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.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

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

DOCUMENT: Module 01 Group 03 Engineering Limit and Bases

PARAMETER: 'S/G LEVEL (NR)
PREPARED BY: John M. Flaherty
Cognigant (Print Name) o
.t / 14, I/V/J Date: ';/(Z:’J‘i 4
s . Cognjzant Englneer" /(SJ.gnature) .

'_VERIFICATION STATUS: COMPLETE '

The Safety-Related design 1nformatlon'COnta1ned 4n thls
document -has been verified “to ‘be: correct by :means af

Design Review using Checkllsts_ S 7 of QAM=-101..
Mrrrn GREZ m__c-/%“'_;x_ 5’/’/46,/1‘

- Name_ - - - -$Signature .. . - Date
~'-'Independent Rev:.ewer Rt

APPROVED BY: 7. ///Zééh B

Cognizant Engineering Manager (Print Name)

22 /77 ﬂ/// %%f;/ "// 27/ Z3
Cognizant Ehgineering Man}éer (Signature) e’/
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Module: 01

Pile No: 009-0PS92-207
Revision: 01
Page: 2 of 4

SBONGE 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Group: 03

Parameter: S/G LEVEL (NR)

Step Value(s): Use(s):

< 80% To verify both S/G levels are < 80% NR for
adequate control of RCS heat removal.

> 80% To initiate action to stop feedwater flow to
S/G's if level > 80%.

< 80% .To verify level in the isolated S/G is < 80%
to provide adequate heat removal.

> 40% To maintain S/G levels > 40% NR to enable
control of RCS Heat Removal.

40% to 80% To verify S/G levels in the optimal band to

provide adequate heat removal.

Engineering Limit(s):

Upper Limit:

Lower Limit:

81.5%

43.3%
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Pile No: 009-0PS92-207
Revision: 01
Page: 3 of 4

Bases for Engineering Limit(s):

The acceptance criteria for RCS heat removal success paths

- involving a steam generator require that at least one steam

generator must have level within the normal operating band with
feedwater available to maintain level, or level being restored to
its normal band (Ref. 1). Based on these requirements, the
engineering limits for these uses will be equal to the upper and
lower engineering limits for normal operation.

During normal operation, the level must be maintained below the
steam separators in order to maintain steam quality less than 2
percent. Steam quality greater than 2 percent can damage the
turbine. Although the turbine is not used during accident
conditions, it is still beneficial to minimize the amount of
moisture carryover into the main steam lines. Therefore, the
upper engineering limit is based on a steam generator level below
the "can deck". Based on Ref. 2:

Upper Level Tap is 33.5 inches above the can deck
Tap-to-Tap Span is 180.844 inches
% span (level) = (180.844 - 33.5)/(180.844) = 81.5%

Ref. 3 describes the potential for damaging the feedring due to
water hammer when the feedring has been drained. Aalthough
guidance is provided in the procedure to minimize this potential
(Ref. 4), the lower engineering limit is based on preventing the
potential for damage. Therefore, the lower engineering limit is
based on preventing the feedring from draining. The information
provided in Ref. 3 and 4 does not specify whether the feedring
must be completely covered or partially covered in order to
prevent water hammer damage. Therefore, it is conservatively
assumed that the feedring must be completely covered. The top of
the feedring, as a percentage of the stean generator level tap-
to-tap span, is determined as follows (dimensions are from Ref.
2):

Feedring centerline is 72.344 inches above the lower tap
The inside diameter is 12 inches

Tap~to-Tap span is 180.844

% span = (72.344 + 6)/180.844 = 43.3%
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Assumptions:

l.

2. The feedring must be completely covered in order to preclude
water hammer damage.

3. The dimensions provided in Ref. 2 do not include thermal
expansion of the vessel at elevated temperatures.

| rev.

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

| rev.

5. 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
judgenment", and no Primary or Secondary Design Document
exists.
Ref: 3,4

References:

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

2. Dwg. E-234-5%0, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator, Rev. 04.

3. Letter S-PSA-412, R. S. Turk to F. Bevilacgqua, SONGS
Feedring, October 1, 1981. .

4. Letter S-PSA-402, R. S. Turk to E. Guenther, AFWS

Configuration of Unit 2 and Unit 3 steam generators are
identical.

Operational Guidance, September 3, 1981.

01

01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET
CLIENT: Southern California Edison PLANT: San Onofre 2&3

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

DOCUMENT: Module 01 Group 04 Engineering Limit and Bases

PARAMETER: S/G LEVEL (NR)

PREPARED BY: ' John M. Flaherty

cOgn:Lzant En %] (Print Name) ‘
C .

zant ﬁ'lglneerﬂ( Signature)

VERIFICATION STATUS: COMPLETE o IR
The .Safety-Related design :Lnformatlon conta:.ned in- “fhis
document has been verified to be gorrect by means of
Design Review using Checklists Ao 5 of QAM-101. '

LMpRTIR eriire W | %ue = ae/ﬁ

"Name ~‘Signature .. -:. Date

"Independent Reviewer R

APPROVED BY: A %’A/dy(/& o

Cognigzant Engineefing Manager (Print Name)

s 7
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SONGS 2&3 INSTRUMENT SUITABILITY S8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 04

Parameter: S/G LEVEL (NR)

Step Value(s): Use(s):

> 40% To initiate action to restore AFW flow to an

isolated S/G to maintain level within the
normal operating band.

< 40% To determine if AFW flow should be restored
at a reduced rate to prevent feedring damage.

< 40% To ensure AFW flow to any available S/G to
restore and maintain level within the normal
operating band.

> 40% ‘ To determine if any AFW pumps need to be
started or stopped.

Engineering Limit(s):

Lower Limit: 43.3%

Bases for Engineering Limit(s):

Ref. 1 describes the potential for damaging the feedring due to

water hammer when the feedring has been drained. Although

guidance is provided in the EOI to minimize this potential

(Ref. 2),. the lower engineering limit is chosen to ensure that
the feedring is not damaged. The engineering limit is based on

‘preventing the feedring from draining by initiating feedwater

flow before the level drops below the feedring. It is
conservatively assumed that the feedring must be completely
covered in order to prevent draining. The top of the feedring,
as a percentage of the steam generator level tap-to-tap span, is
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determined as follows (dimensions from Ref.3):

Feedring centerline is 72.344 inches above the lower tap
The inside diameter is 12 inches

Tap~to-Tap span is 180.844

% span = (72.344 + 6)/180.844 = 43.3%

Assumptions:

1.

2.

Configuration of Unit 2 and Unit 3 steam generators are
identical.

The feed ring must be completely covered in order to
preclude possible water hammer.

The dimensions provided in Ref. 3 do not include thermal
expansion of the vessel at elevated temperatures.

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

Ref: 1,2

References:

1.

2’

Letter S-PSA-412, R. S. Turk to F. Bevilacqua, SONGS
Feedring, October 1, 1981.

Letter S-PSA-402, R. S. Turk to E. Guenther, AFWS
Operational Guidance, September 3, 1981.

Dwg. E-234-590, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator, Rev. 04.



BB ABE COMBUSTION ENGINEERING NUCLEAR POWER QAP 3.10
QUALITY ASSURANCE PROCEDURES MANUAL REVISION 1
ASEASROWN SOVER  OAM-101 . PAGE 4« OF §

CHECKUST NO. 9

1. Wmmmmmmmm.dnomw7 !/}

2 sthe muﬂw«dduﬂﬂuﬂymutom. method, assumptions,
teferences, and units? ]

§
i
g
|
3
§
\

|
é
|
|
|
5
E

X

mmqmwm.m.muwmmmmw
applied?

10. hhmx(mmwﬂ%)rwwmkwﬂ

]

é

1
NIANEANANN

13K mu»;pocﬁodmm.mmmbmmdlp-
plication : :

AY

12 Mhmchdmﬂsmmmwwmﬂuww
mwmmm«unuw

K

A~

13. mmmmmmmw

N

14, mmmmmmm.famdw-
maiitenance and repeir? o

\

18. MWOMMMMMWWW
cpododwbonq.mdmmoplu:m?

16. Mhd&bﬂ#@oﬂymwndhtbnmmemmp(.ﬂbandﬁam
personnal?

NBNANE N

EXHIBIT 3.10-1

\



i

"(;Q;r ,

ABE ABB COMBUSTION ENGINEERING NUCLEAR POWER
: QUALITY ASSURANCE PROCEDURES MANUAL

ASEA SAOWN SOVEN QAM-101

QAP 3.10

REVISION 1
PAGE S OF §

QOG-0 PCE2 ~ 2./ 0 flev. @)
17. mmmm«ammwhmwmwmwdow
mmma«mmmammmwmwyw
18 MW.WMWWbMWMMm
propristely specified?
18. M‘doq.amdmduﬁ\gmdﬂpphgrmmw
mmmmmw
fhcmmowommbonm
m-mmymmm.dm-wuw .
bﬂnprmbouoamwme?
24. &wdwamuhvudoamuzbnboenuhlwmdcwdby
mmdth.chmg.?
2s. Mmsbrncordmmbn feviow, approval, retertion. etc.. adequately

BRey

<L/
4

S
4

e
s
1
o
o
v

Comments /Remarks:

EXHIBIT 3.10-1



File No: 009-0PS592-215
Revision: 01
Page: 1 of 4

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

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

DOCUMENT: Module 01 Group 05 Engineering Limit and Bases

PARAMETER: S/G LEVEL (NR)
PREPARED BY: John M. Flahertv
er ;(Print Name)
Wi, Date: 4 ZZ//(;:S

~VERIFICATION STATUS: COMPLETE _ R ‘ ‘

The Safety-Related design- :.nformatlon contalned in. thls
- document has been wverified  to be- correct by means of
Design Review using Checklists _ o Z of QAM-lOl.

Jger) GRE A %a« ' s//«i/?z

‘Name y 81gnature ' Date
“Independent Rev:.ewer SRR '

APPROVED BY: / /*7 i/ N

Cognjzant Eng.yﬁeerlng Manager (Print Name)

&W/ A /{74//@‘_, S >/7

Cogn zani Engineering Maféger (Signature) DAte”’



Sawe

File No: 009-0PS92-215
Revision: 01
Page: 2 of 4

S8ONGS 2&3 INSTRUMENT SBUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 05

Parameter: S/G LEVEL (NR)

Step Value(s): Use(s):

40% to 80% To monitor S/G levels in the optimal band

(40% - 80% NR) for adequate heat removal via
single phase natural circulation.

< 80% . To take action (via controlling-S/G levels)
to enhance natural circulation.

< 80% 'To monitor raising available S/G level to the
maximum level < 80% NR if establishment of
natural circulation can not be confirmed.

Engineering Limit(s):
Upper Limit: 81.5%

ILower Limit: 43.3%

Bases for Engineering Limit(s):

The acceptance criteria for RCS heat removal succéss paths which
involve the use of a steam generator require the availability of
at least one steam generator with a steam flow path, level within
the normal operating band and feedwater available to maintain
level or level being restored (Ref. 1).

In order to ensure single phase natural circulation, the level in
the unisolated steam generator(s) should be above the. steam
generator tubes to maximize the heat transfer area in the steam
generator. Increasing steam generator level above this lower
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limit provides added assurance that the tubes are covered.
However, increasing the level beyond the upper end of the normal
operating range imposes several potential problems without
substantially improving the potential for sustaining natural
circulation.

Since the normal operating range envelopes the requirements to
ensure natural circulation, the engineering limits for these uses
will be equal to the upper and lower engineering limits for
normal operation.

During normal operation, the level must be maintained below the
steam separators in order to maintain adequate steam quality and
prevent turbine damage. Although the turbine is not used during
accident conditions, it is still beneficial to minimize the
amount of moisture carryover into the main steam lines.
Therefore, the upper engineering limit is based on maintaining
the steam generator level below the "can deck". Based on Ref. 2:

Upper lLevel Tap is 33.5 inches above the can deck
Tap-to-Tap Span is 180.844 inches
% span (level) = (180.844 - 33.5)/(180.844) = 81.5%

Ref. 3 describes the potential for damaging the feedring due to
water hammer when the feedring has been drained. ZAlthough
guidance is provided in the EOI to minimize this potential
(Ref. 4), the lower engineering limit is chosen to ensure that
the feedring is not damaged. The engineering limit is based on
preventing the feedring from draining by initiating feedwater
flow before the level drops below the feedring. It is
conservatively assumed that the feedring must be completely
covered in order to prevent draining. The top of the feedring,
as a percentage of the steam generator level tap~to-tap span, is
determined as follows (dimensions from Ref. 2):

Feedring centerline is 72.344 inches above the lower tap
The inside diameter is 12 inches

Tap-to-Tap span is 180.844

% span = (72.344 + 6)/180.844 = 43.32%
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Assumptions:

1. configuration of Unit 2 and Unit 3 steam generators are
identical.

2. The feed ring must be completely covered in order to
preclude possible water hammer.

3. The dimensions provided in Ref. 2 do not include thermal
expansion of the vessel at elevated temperatures.
| rev.
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
| rev.

5. 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: 3,4

References:

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

2. Dwg. E-234-590, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator, Rev. 04.

3. letter S-PSA-412, R. S. Turk to F. Bevilacqua, SONGS
Feedring, October 1, 1981.

4. Letter S-PSA-402, R. S. Turk to E. Guenther, AFWS
Operational Guidance, September 3, 1981.
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8ONGS8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 06

Parameter: S/G LEVEL (NR)

‘Step Value(s): Use(s):

< 90% To provide guidance to lower high S/G levels
and reset MSIS.

< 90% ' To monitor lowering the affected S/G level to
< 90 % NR.

Engineering Limit(s):

< 100%

Bases for Engineering Limit(s):

The EOIs direct that a MSIS be manually initiated for high steam
generator level conditions in order to minimize the amount of
water that can flow into the main steam lines. It is desirable
to prevent the main steam lines from filling for the following

‘reasons: 1) pressure control in a solid steam generator is more

difficult; 2) filling the main steam lines could damage the pipe
supports due to the weight of the water; 3) an uncontrolled
release of radioactive water could result if the MSSVs opened or
the ADVs were opened.

As shown in Ref. 1, the upper taps of the steanm generator level
indicators are substantially below the top of the steanm
generator. Therefore, any indication of steam.generator level
less than 100% is an indication that a bubble is present in the
steam generator and that the main steam lines are not being
filled with water. Since, the operator may need the steam
generator for RCS heat removal, the MSIS should be reset as soon
as possible after the level drops below 100% and once any water
present in the main steam lines is drained.
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aAssumptions:

1. The configuration of the Unit 2 and Unit 3 steam generators
are assumed to be the same.

2. The dimensions provided in Ref. 1 do not include thermal
expansion of the vessel at elevated temperatures.

References:

1. Dwg. E-234~590, Rev. 04, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator
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8ONG8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING'LIKIT BASES DOCUMENT

Module: 01 Group: 07

Parameter: S/G LEVEL (NR)
8tep Value(s): " Use(s):
: ' | rev.
< 80% To maintain the isolated S/G level < 80% NR,
' in the event of a SGTR.
> 80% To direct actions to be taken if the isolated
affected S/G (in a SGTR event) has > 80%
water level.
< 80% To monitor restoration of isolated S/G level
to < 80% following initiation of corrective
action to do so.
' | rev,
< 80% To direct actions to be taken if the isolated
- affected S/G level is not < 80%.
Engineering Limit(s):

Upper Limit: 100% | rev.

Bases for Engineering Limit(s):

It is desirable to prevent the steam generators from over
filling, and subsequently the main steam lines from filling, for
the following reasons: 1) pressure control in a solid steam
generator is more difficult; 2) filling the main steam lines
could damage the pipe supports due to the weight of the water; 3)
an uncontrolled release of radiocactive water ¢ould result if the
MSSVs opened or the ADVs were opened. Therefore, operator action
should be taken to prevent the main steam lines from £illing. &as
shown in Ref. 1, the upper taps of the steam generator level
indicators are substantially below the top of the steanm
generator. Therefore, it is possible to have an indication of >
100% and still have a bubble in the steam generator. However,

| rev.

01

01

01

01
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the operator has no means of determining the actual steam
generator level when the level is above 100%. Therefore,
operator actions to prevent water from filling the main steam
lines or to minimize the consequences of water filling the main
steam lines must be initiated prior to the level exceeding 1:00%.

Assumptions:

1. The configuration of the Unit 2 and Unit 3 steam generators
are assumed to be the same.

2. The dimensions provided in Ref. 1 do not include thermal
expansion of the vessel at elevated temperatures.

References:

1. Dwg. E-234-590, Rev. 04, General Arrangement and Assembly -

Elevation, San Onofre II Steam Generator
| rev. 01
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8ONGS8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES
ENGINEERING LIMIT BASES DOCUMENT
Module: 01 Group: 08
Parameter: S/G LEVEL (NR)
Btep Value(s): Use(s):
< 90% To determine during an SGTR (with T-hot <

530°F and PZR press >1000 psia) if rapidly
increasing S/G level requires shifting
priority from maintaining RCP NPSH and CET
SAT Margin > 20°F to reducing PZR Pressure to
+50 psi of S/G pressure.

Rapid Trend > 90% To determine during an SGTR (with T-hot <
530°F and PZR press >1000 psia) if rapidly
increasing S/G level requires shifting
priority from maintaining RCP NPSH and CET
SAT Margin > 20°F to reducing PZR Pressure to
50 psi of S/G pressure.

Engineering Limit(s):

100%

Bases for Engineering Limit(s):

It is desirable to prevent the steam generators from over
£illing, and subsequently the main steam lines from filling, for
the following reasons: 1) pressure control in a solid steam
generator is more difficult:; 2) filling the main steam lines
could damage the pipe supports due to the weight of the water; 3)
an uncontrolled release of radiocactive water could result if the
MSSVs opened or the ADVs were opened. To prevent the direct
release of RCS water into the environment, operator action should
be taken to prevent the main steam lines from filling. As shown
in Ref. 1, the upper taps of the steam generator level indicators
are substan?ially below the top of the steam generator.
Therefore, it is possible to have an indication of 2 100% and
still have a bubble in the steam generator. However, the
operator has no means of determining the actual steam generator
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level when the level is above 100%. Therefore, operator actions
to prevent water from £illing the main steam lines or to minimize
the consequences of water filling the main steam lines must be
initiated prior to the level exceeding 100%.

Assumptions:

1. The configuration of the Unit 2 and Unit 3 steam generators
are assumed to be the same.

2. The dimensions provided in Ref. 1 do not include thermal
expansion of the vessel at elevated temperatures.

References:

1. Dwg. E-234-590, Rev. 04, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

| rev. O1

Module: 01 : Group: 09

Parameter: S/G LEVEL (NR)

Step Value(s): Use(s):

2 90% To alert operators of consequences associated
with direct water relief through ADVs of
isoclated S/G.

< 100% To determine when to initiate MSIS and go to
the Functional Recovery EOI if at least one
'8/G is not < 100%

< 100% To determine when to initiate MSIS and
perform S/G drain down procedures, if both
S/Gs are not < 100%.

< 100% To verify both S/G levels < 100% and to

o evaluate initiation of MSIS 1f the levels are

> 100%.

< 100% | To instruct the operator to maintain feeding

and steaming control of the steam generator
with ‘level < 100%.
Engineering Limit(s):

100%

Bases for Engineering Limit(s):

It is desirable to prevent the steam generators from over
filling, and subsequently the main steam lines from filling, for
the following reasons: 1) pressure control in a solid steam

| rev. 01
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generator is more difficult; 2) filling the main steam lines
could damage the pipe supports due to the weight of the water; 3)
an uncontrolled release of radiocactive water could result if the
MSSVs opened or the ADVs were opened. Therefore, operator action
should be taken to prevent the main lines from filling. As shown
in Ref. 1, the upper taps of the steam generator level indicators
are substantially below the top of the steam generator.
Therefore, it is possible to have a level 2> 100% (i.e., above the
upper tap) and still have a bubble in the steam generator. '
However, the operator has no means of determining the actual
steam generator level when the level is above 100%. Therefore,
operator actions to prevent water from filling the main steam
lines or to minimize the consequences of water filling the main
steam lines must be initiated prior to the level exceeding 100%.

Assumptions:

1. The configuration of the Unit 2 and Unit 3 steam generators
are assumed to be the same.

2. The dimensions provided in Ref. 1 do not include thermal
expansion of the vessel at elevated temperatures.
References:

1. Dwg. E-234-590, Rev. 04, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator
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BONGE 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 10
Parameter: S/G E-088 LEVEL (NR)
S/G E-089 LEVEL (NR)
Step Value(s): - Use(s):
< 40% To confirm LOFW diagnosis in conjunction with

EFAS actuation and feedwater less than the
minimum regquired flow.

Engineering Limit(s):
43.3%
Bases for Engineering Limit(s):

If EFAS has actuated and the steam generator level is less than
the lower limit of the normal operating range, then feedwater
flow should be greater than the minimum flowrate required to
maintain level. If there is insufficient flow, then the event
can be considered a LOFW event. Therefore, the engineering limit
for this use is the lower engineering limit for the normal
operating range.

Ref. 1 describes the potential for damaging the feedring due to
water hammer when the feedring has been drained. Although
guidance is provided in the procedure to minimize this potential
(Ref. 2), the engineering limit for the normal operating range is
based on preventing the potential for damage. The information
provided in Ref. 1 and 2 does not specify whether the feedring
must be completely covered or partially covered in order to
prevent water hammer damage. Therefore, it is conservatively
assumed that the feedring must be completely covered. The level
at the top of the feedring, as a percentage of the steam
generator level tap-to-tap span, is determined as follows
(dimensions from Ref. 3):

Feedring centerline is 72.344 inches above the lower tap
The inside diameter is 12 inches

Tap-to-Tap span is 180.844 '

% span = (72.344 + 6)/180.844 = 43.3%
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Assumptions:

10

2.

{
“h}‘,.;\-,.

Configuration of Unit 2 and Unit 3 steam éenerators are
identical.

The feed ring must be completely covered in order to
preclude possible water hammer.

The dimensions provided in Ref. 3 do not include thermal
expansion of the vessel at elevated temperatures.

| rev. Q1

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

Ref: 1,2

References:

1.

2.

Letter S-PSA-412, R. S. Turk to F. Bev11acqua, SONGS
Feedring, October 1, 1%81.

Letter S$-PSA-402, R. S. Turk to E. Guenther, AFWS
Operational Guidance, September 3, 1981.

Dwg. E-234-590, General Arrangement and Assembly -

‘Elevation, San Onofre II Steam Generator, Rev. 04.
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 11
Parameter: S/G E-088 Level (NR)

S/G E-089 Level (NR)

S/G Level (NR)

Step Value(s): Use(s):

LOWERING To determine affected S/G in the event of a MFW
' line rupture inside containment.
CHANGING To verify isolation of the most affected S/G. | rev.
MONITOR To determine when to take action (with one S/G
Level 2 100%) to reduce affected steam generator
level.

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 glven for the operating llmlts are
evaluated for their engineering limits.

Assumptions:
None.
References:

None.

01
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S8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 05

Parameter: S/G LEVEL (NR)

Step Value(s): _Use(s):

< 90% ' To determine if actions need to be taken to

prevent excessive water level in the affected
S/G during cocldown of the RCS.

Engineering Limit(s):
< 100%
Bases for Engineering Limit(s):

It is desirable to prevent the main steam lines from filling for
the following reasons: 1) pressure control in a solid steam
generator is more difficult; 2) filling the main steam lines
could damage the pipe supports due to the weight of the water; 3)
an uncontrolled release of radioactive water could result if the
MSSVs opened or. the ADVs were opened.

As shown in Ref. 1, the upper taps of the steam generator level
indicators are substantially below the top of the steam
generator. Therefore, any indication of steam generator level
less than .100% is an indication that a bubble is present in the
steam generator and that the main steam lines are not being
filled with water. Since, the operator may need the- steam
generator for RCS heat removal, the MSIS should be reset as soon
as possible after the level drops below 100% and once any water
present in the main steam lines is drained.
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Assumptions:

1. The configuration of the Unit 2 and Unit 3 steam generators
are assumed to be the same.

2. The dimensions provided in Ref. 1 do not include thermal
" expansion of the vessel at elevated temperatures.

References:

1. Dwg. E-234-590, Rev. 04, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator.
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S8ONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Group: 01

Parameter: S/G LEVEL (WR)

Step Value(s): Use(s):

< 100% To determine when to initiate MSIS and direct
the use of the Functional Recovery procedure
if at least one S/G is not < 100%

< 100% To determine when to initiate MSIS and direct
initiation of S/G drain down procedures, if
both S/Gs are not < 100%.

< 100% To determine when to take action (with one
S/G level > or = 100%) to reduce affected S/G
level.

> 100% To determine when to take action (with one

S/G level > or = 100%) to reduce affected S/G
- level.

Engineering Limit(s):

100%

Bases for BEngineering Limit(s):

Ty

It is desirable to prevent the steam generator from over filling,
and subsequently the main steam lines from filling, for the
following reasons: 1) pressure control in the solid steam
generator is more difficult; 2) filling the main steam lines
could damage the pipe supports due to the weight of the water; 3)
an uncontrolled release of radiocactive water could result if the
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Flle No: 009-0PS92-198
Revision: 00
Page: 3 of 3

MSSVs opened or the ADVs were opened. Therefore, operator action
should be taken to prevent the main steams lines from filling.

As shown in Ref. 1, the upper tap of the steam generator level
indicators is substantially below the top of the steam generator.
Therefore, it is possible to have an indication of 2 100% and
still have a bubble in the steam generator and the main steam
lines not filled. However, the operator has no means of
determining the actual steam generator level when the level is
above 100%. Therefore, operator actions to prevent water from
filling the main steam lines or to minimize the consequences of
water filling the main steam lines must be initiated prior to the
level exceeding 100%.

Assumptions:

1. The configuration of the Unit 2 and Unit 3 steam generators
are assumed to be the same.

References:

1. Dwg. E-234-590, Rev. 04, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator
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DOCUMENT: Module 01 Group 02 Engineering Limit and Bases

PARAMETER: S/G LEVEL (WR)
PREPARED BY: Will B. Dawes
Cognizant Engineer (Print Name)
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Cognizant Engineer (Signature)

VERIFICATION STATUS: COMPILETE

The Safety-Related design information contained in this
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 02

Parameter: S/G LEVEL (WR)

Step Value(s): Use(s):

RISING To determine if any AFW pumps need to be started
or stopped.

Engineering Limit(s):

None.

Bases for Engineering Limit(s):

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

Assumptions:

None.

References:

None.
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17. Are the acceptance criteris incorporated in the design documents sufficient 10 allow
verffication that design requirements have been satistactorlly accomplished?

18. Have adequate pre-operational and subsequent periodic test requirements been ap-
propriately specified? _ ¢

Are sdequate handiing, storage, cleaning and shipping requirements speciied? c

Are adequate identification requirements specified? .

Has an appropriate tite page been used?

Are ol pages sequentially numbered and marked wih s valld number? .

is the presentation legible and reproducibie? )

24. Mdmamnhwdmmmnwmwwby
the author of the change?

25. Are requirements for record preparation review, approval, retertion. stc., adequately v

speciied?

BR2yg

COMmrn/Rmrks Monp . (lieck!'sT | ‘s W/A.

Kevmm"h E, FLLAngr/W; FQJLW /1.;[4/47_

hdepmdent Reviewer: Name/Signature/Date
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Revision: 01
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ABE COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET
CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support c-F JOB NUMBER: 2001216
DOCUMENT: Module 01 Group 03 Engineering Limit and Bases
PARAMETER: S/G LEVEL (WR)
PREPARED BY: John M. Flahertv
Cognizant Engiheer y rint Name)
-t ot /] 1A Date: ﬂ!Zqu‘ <
.-/' -

Cognitant Engineer ngnature)

VERIFICATION STATUS: COMPLETE ' a S
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APPROVED BY: | ~J . ﬂ / e, Gé’l\/

Cognlzant Engineerying Manager (Print Name)
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Revision: 01
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 ‘ Group: 03

Parameter: S/G LEVEL (WR)

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

77% to 92% To establish appropriate S/G level band when

using a fill and drain procedure to eliminate
voids in the S/G tubes.

Engineering Limit(s):
Upper Limit: 92.9%

Lower Limit: 78.4%

Bases for Engineering Limit(s):

The potential for a void in the steam generator tube is greater
when the steam generator water level is below the top of the
tubes, particularly when the steam generator pressure is greater
than the RCS pressure. . In order to maximize the heat transfer
across the tubes, and thus help to collapse the void, the steam
generator level must be above the tubes. In addition to-
collapsing the void, other considerations must be taken into
account during accident situations including the integrity of the
feedring and preventing main steam lines from filling. The
normal operating band envelopes all these considerations and
therefore, will be used for the engineering limits for this use.

During normal operation, the level must be maintained below the
steam separators in order to maintain steam quality less than 2
percent. Steam quality greater than 2 percent can damage the
turbine. Although the turbine is not used while the EOIs are
being implemented, it is advantageous to the operators to
minimize the moisture carryover into the steam lines during an
accident. Therefore, the upper engineering limit is based on a
steam generator level below the "can deck".
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The Wide Range level indication can be determined by the
following formula:

Rw = (L - 19.5)/4.77 (Ref. 1)

where . RWw = wide range level indication
L = level of water above the tube sheet

The Can Deck is 462.625 inches above the tube sheet (Ref. 2)
Therefore, the indication corresponding to a water level at
the can deck is 92.9%

Ref. 3 describes the potential for damaging the feedring due to
water hammer when the feedring has been drained. Although
guidance is provided in the procedure to minimize this potential
(Ref. 4), the lower engineering limit should be established which
eliminates the potential of damaging the feedring. Therefore,
the lower engineering limit is based on preventing the feedring
from draining. The information provided in Ref. 3 and 4 does not
specify whether the feedring must be completely covered or
partially covered in order to prevent water hammer damage.
Therefore, it is conservatively assumed that the feedring must be
completely covered. The top of the feedring, as a percentage of
the steam generator level tap-to-tap span, is determined as
follows:

The feedring centerline is 387.625 above the tubesheet

The inside diameter of the feedring is 12 inches

Therefore, the level which guarantees the feedring is filled
is 387.625 + 6 = 393.625 inches above the tube sheet

The corresponding level indication is 78.4%
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Revision: 01
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Assumptions:

1.

2.

Configuration of Unit 2 and Unit 3 steam generators are
identical.

The feed ring must be completely covered in order to
preclude possible water hammer.

The dimensions provided in Ref. 2 do not include thermal
expansion of the vessel at elevated temperatures.

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: 3,4

References:

1.

2.

Calc. S-PEC-379, S/G Wide Range and Narrow Range Level
Correlation at Hot Standby, Rev. O, April 28, 1982.

Dwg. E-234-590, General Arrangement and Assembly -
Elevation, San Onofre II Steam Generator, Rev. 04.

Letter S-PSA-412, R. S. Turk to F. Bevilacqua, SONGS
Feedring, October 1, 1981.

Letter S-PSA-402, R. S. Turk to E. Guenther, AFWS
Operational Guidance, September 3, 1881.

| rev.
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ENGINEERING LIMIT DOCUMENT COVER SHEET

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

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

DOCUMENT: Module 01 Group 04 Engineering Limit and Bases

PARAMETER: S/G LEVEL (WR)

PREPARED BY:

cOgnijzrnt Engj r [Print Name)

o i Mikess

4 CogniZant Engineer "(Signature)
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SONGS8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

- ENGINBERING LIMIT BASES DOCUMENT

Module: Ol _ Group: 04

Paranmeter: S/G LEVEL (WR)

Step Value(s): Use(s):

> 50% To verify the availability of at least one

S/G for RCS Heat Removal (specified minimum
level = 50%)

Engineering Limit(s):

28%

Bases for Engineering Limit(s):

The minimum steam generator level required to provide for
adequate primary to secondary heat transfer during natural
circulation conditions is 153.1 inches above the tube sheet
(Ref. 1). The Wide Range level indication can be determined by
the following formula (Ref. 2):

Rw = (L - 19.5)/4.77

where Rw = wide range level indication
L = level of water above the tube sheet

Rw = 28% .
Therefore, the minimum level for sustaining sufficient primary to
secondary heat transfer during natural circulation is 28%.

If there is inadequate primary to secondary heat transfer, then
the RCS is not being adequately cooled and the Heat Removal
safety function is not being satisfied.
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Assumptions:

1. The analysis performed in Ref. 1 specified a minimum level
of 153.1 inches based on two steam generators available. It
is assumed that the conclusions of Ref. 1 are conservative
for natural circulation heat removal through one steam
generator.

2. The scope of Ref. 1 is limited to Unit 2. However, since
the units are essentially the same, it is assumed that the
conclusions of Ref. 1 are valid for Unit 3.

3. The bases above does not account for the reduction of heat
transfer area due to steam generator tube plugging.

References:

1. Ccalculation S-PEC-371, SONGS Tech Specs: Minimum Steam
Generator level, Rev. 0, December 15, 1981.

2. Calculation S-PEC-379, Rev. 0, S/G Wide Range and Narrow
Range Level Correlation at Hot Standby, April 29, 1l1982.
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17.  Are the acceptance criteria incorporated in the design documents sufficient to aliow
verffication that design requirements have been satisfactorly accomplished?

18. Have adequate pre-operational and subsequent periodic test requirements been ap-
propriately specified?

Are adequate handiing, storage, cleaning and shipping requirements specified?
Are adequate identification requirements specified?
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

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

DOCUMENT: Module 01 Group 05 Engineering Limit and Bases

PARAMETER: S/G LEVEL (WR)

PREPARED BY: John M. Flaherty

Cognlzant142?737257(Pr1nt Name)
' fon i st s Date: %Z?&i

Co zant Eng1neeY’(S1gnature)

. VERIFICATION STATUS COMPLETEw
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 05

Parameter: S/G LEVEL (WR)

Step Valne(s): . Use(s):

10% To provide guidance to the operator regarding

the peint at which a decreasing steam
generator level will no longer adequately
remove heat and will cause the RCS to rapidly
repressurize.

Engineering Limit(s):
28%
Bases for Engineering Limit(s):
The minimum steam generator level required to provide for
adequate primary to secondary heat transfer during natural
circulation conditions is 153.1 inches above the tube sheet
(Ref. 1). The Wide Range level indication can be determined by
the following formula (Ref. 2):

Rw = (L - 19.5)/4.77

where Rw
L

wide range level indication
level of water above the tube sheet

Rw = 28%

Therefore, the minimum level for sustaining sufficient primary to
secondary heat transfer during natural circulation is 28%.

If there is inadequate primary to secondary heat transfer, then
the RCS is not being adequately cooled. As a result, RCS
temperature and pressure will begin to increase. The rate of
pressure increase is dependent on the heat removal rate, which is
dependent on the steam generator level. The point at which the
pressure begins to increase "rapidly" is subjective. Therefore,
engineering limit is the point at which the pressure increase is
initiated.
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Assumptions:

1. The analysis performed in Ref. 1 specified a minimum level
of 153.1 inches based on two steam generators available. It
is assumed that the conclusions of Ref. 1 are conservative
for natural circulation heat removal through one steam
generator.

2. The scope of Ref. 1 is limited to Unit 2. However, since
the units are essentially the same, it is assumed that the
conclusions of Ref. 1 are valid for Unit 3.

3. The bases above does not account for the reduction of heat
transfer area due to steam generator tube plugging.

References:

1. Calculation S-PEC-371, SONGS Tech Specs: Minimum Steam
Generator Level, Rev. 0, December 15, 1981.

2. Calculation S-PEC-379, Rev. 0, S/G Wide Range and Narrow
Range Level Correlation at Hot Standby, April 29, 1982.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SEHEET

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

PROJECT: ISOPS II Support C-E_JOB NUMBER: 2001216

DOCUMENT: Module 01  Group 01 Engineering Limit and Bases

PARAMETER: TOTAL FW FLOW

PREPARED BY: John M. Flaherty
Cognizant Engigeer fPrint Nane)

) pate:_4zzliz

(glgnature)

VERIFICATION STATUS: COMPLETE T :

The Safety-Related design 1nformatlon contalned in thls
document has been verified to be correct by zneans of
'De51gn Rev1ew using Checkllsts /¢4> oFf QAM-IOl.
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Name 'Sigp’turei’” ST | Date jgﬁ.
, Independent Rev1ewer LR R R R
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gl I3
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BONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 01 Group: 01

Parameter: TOTAL FW FLOW

Step Value(s): Use(s):

> 200 GPM To determine if any AFW pumps need to be

started or stopped.
Engineering Limit(s):

200 GPM per Steam Generator

Bases for Engineering Limit(s):

The engineering limit is based on engineering judgement and is
supported by Ref. 1. In addition, a hand calculation was
performed to verify the conclusions of Ref. 1. Ref. 1 states
that 200 gpm per steam generator will approximately equal the
flow required to maintain steam generator level constant with 2%
decay heat. '
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Assumptions:

1. The determination of 200 gpm does not include heat input
into the RCS from the RCPs or sensible heat removal during
an RCS cooldown.

: .} rev. 01

2. In accordance with NES&L Quality Procedure S023-XXIV-7-15,

documents that are not Primary or Secondary Design documents

may be used as reference documents if justification is

provided. The references noted below are formal engineering

correspondence between the design principals (e.g., NSSS

vendor architect, etc,) and SCE. Their use as reference

material is justified when the basis for the engineering

limit is "operational experience" or "engineering

judgement", and no Primary or Secondary Design Document

exists.

Ref: 1

$»4§ References:

EL
———

1. Letter S-CE-7529, V.C. Hall to D. Nunn, Response to
Auxiliary Feedwater System (AFWS) Automatic Flow Control
Action Items, May 12, 1982.
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ABB COMBUSTION ENGINEERING
INSTRUMENT USE AND BASES TABLE COVER SHEET

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

MODULE: 02 Cold Leg HPSI Flow
Cold lLeg SI Flow
Hot and Cold Leg HPSI Flow
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OCUMENT NO: 009-0P$92-190
AGE NO: 30f8

L

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

DAYE: 04/09/93
REVISION: 01

SUM >= MIN EXP
NOY APPLICABLE

| assigning of an engineering limit is not appropriate.
| Engineering timits for minimm expected hot and cold
| leg HPSI flow rates and maximum alloweble flow rate

| have been determined elsewhere.

ABB-CE has been directed by SCE not to supply

| approximatly 1/2), to establish required conditions for
| inttisting simultainious hot and cold leg injection.

To verify adéquate HPS1 flow during hot and cold leg
fnjection, '

+As APPROVED TABLE Module #: 02 Q.A. APPROVED TABLE
| |  STEP VALUE/ | |
RP ' PARAMETER ' ENG. LIMIY | BASES | USE
— | | |
| | I |
71 | COLD LEG HPSI FLOW | 300 GPM PER PUMP | A minimum of 30 GPM flow is required through each HPS1 | To verify flow through the operating HPSI pump is >
| | LL 30 GPM/PUMP | pump to removed pump heat and avoid demage to the pump. | minimum flow required to prevent pump damage.
| | | Since there 18 no direct indication of flow through the |
| i | purp, pump flow is determined using the injection |
i | | header flowmeters. |
| | I I
| | | |
31 | COLD LEG HPSI FLOW | > 300 GPM | A minimum of 30 GPM flow is required through each HPS1 | To verify flow through the operating HPSI pump is >
| | LL 30 cPM/PUMP | pump to removed pump hest and avoid.damage to the pump. | minimum flow required to prevent pump demage.
| | | since there is no direct indication of flow through the |
| | | pump, pump flow is determined using the injection ]
| | | header flowmeters, |
| | | |
| | 1 |
92 | COLD LEG HPSI FLOW | FLOWS APPROX = | There are no associated engineering limits for the | To verity that flow is equally distributed through alt
| | NONE | comparison of parameters. Since no value is specified | four cold leg Injection lines during simultanious hot
| | | in the comparison, no value can be assigned to the | and cold leg injection.
| | | engineering timit. |
| | | |
l | | . |
03 | COLD LEG HPSI FLOW | REDUCE FLOM "1/2 | Since the step value is only "approximate", the | Yo monitor reduction of cold leg injection (by
I |
| |
|
|
|
|
|
|
|
|

|
|
[
|
04 | COLD LEG HPST FLOM
|
|
l

|
|
|
| engineering Limits for this curve or table.
|
|
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ICUMENT NO: 009-0PS$92-190

\GE NO: 4 0F 8

A, APPROVED TABLE

P | PARAMETER

STEP VALUE/
ENG. LIMIT

{

A
e

SONGS 2/3 1S0P 11 PHASE 11
INSTRUMENT USE AND BASES TABLE

Module #: 02

BASES

eadd?”

DATE: 04/09/93

REVISION: 01

Q.A. APPROVED TABLE

USE

.
8
% | COLD LEG HPSI FLOW
|
I
I

% | COLD LEG HPS! FLOW

COLD LEG HPSI! FLOW

4

1 | COLD LEG SI FLOW

1 | COLD LEG SI FLOW

COLD LEG SI FLOM

-~

1 ] coLD LEG SI FLOW

—

1 | COLD LEG SI FLOW

| > MIN EXP FLOW
| NOT APPLICABLE

| > MIN EXP FLOW
| NOT APPLICABLE
|
I

| > MIN EXP FLOW
| NOT APPLICABLE

| » MIN EXP FLOW
| NOT APPLICABLE

| > MIN EXP FLOW
| NOT APPLICABLE

| > mIN EXP FLOW
| NOT APPLICABLE
I
l

| > MIN EXP FLOW
| NOT APPLICABLE

| > HIN EXP FLOW
| NOT APPLICABLE

| 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.

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

| 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
| ergineering limits for this curve or teble,

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

l .
|

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

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

To verify adequte HPSI flow during cotd leg fnjection.

| To verify adequate safety injection flowrate for RCS
| tnventory Control.

| To verify adequate safety injection flow for RCS
| Pressure Control.

To verify adequte HPS! flow dﬁrlng cold leg injection,

To verify adequate cold leg safety injection ftow for
RCS fnventory Contol and RCS Pressure Control (SFSC)

To verify adequate S1 flow during cold leg injection.

To verify adequate safety injection flow for RCS
Pressure Control.

To verify adequate safety fnjection flowrate for core
heat removal.
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OCUMENT NO: 009-0P$92-190 SONGS 2/3 1SOP Il PHASE 11 ‘ DATE: 04/09/93
AGE NO: 5 0F8 INSTRUMENT USE AND BASES TABLE REVISION: 01
«A._APPROVED VABLE Module #: 02 . Q. PPROVED TABLE

STEP VALUE/
ENG. LIMIT

p | . PARAMETER BASES USE

|
71 | coLb LEG SI FLOW
!
|
|

71 | COLD LEG SI FLOW | > MIN EXP FLOM
| | NOT APPLICABLE
I I
| |

M | HOT AND COLD LEG HPSI FLOW | <=910GPM PER PUMP | The engineering limit is based on not exceeding runout | Yo verify operating HPSI pumps do not exceed run-out
| uL 1000 GPM | conditions for the HPSI pumps. | conditions (910 GPM) during simultaneous Hot/Cold Leg
| | Injection,

I ' I

I I

>450° GPM PER PUMP | A minimum of 30 GPM flow is required tIIrough each HPSI | To verify flow through the operating HPSI pump is >

>= MIN EXP FLOW ABB-CE has been directed by SCE not to supply

|

|

|

|

| o verify adequate safety injection flowrate for core
NOT APPLICABLE - | engineering limits for this curve or table.

' .

|

|

|

|

|

T
heat removal.

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

To verify adequate cold leg sefety injection flow for
RCS Heat Removal (SFSC),

flow for RCS Inventory Control and RCS Pressure Control
(SFSC). .

| NOT APPLICABLE | engineering Limits for this curve or tabte.
| |
| !
| |

I
|
|
)2 | HOT AND COLD LEG HPSI FLOM |
| LL 30 GPM/PUMP | pump to removed pump heat and avoid demage to the pump. | minimum flow required to prevent pump demage.
] | since there is no direct indication of flow through the |
| | pump, purp flow is determined using the injection |
] | header floumeters, |
| I |
| | |
)1 | HOT AND COLD LEG SI FLOW | > MIN EXP FLOW | ABB-CE has been directed by SCE not to supply | To verify adequate HPSI flow during hot end cold leg
| NOY APPLICABLE | engineering timits for this curve or table, | tnjecttion,
I I S |
| I I
)1 | HOT AND COLD LEG SI FLOW | > MIN EXP FLOM | ABB-CE has been directed by SCE not to supply | To verify edequate hot and cold leg safety {njection
|
I
|
|

- ——— — — —— —— — — ———— —— —— — —— ——— — —
\
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OCUMENT NO: 009-0PS92-190

AGE NO: 60F 8

'+A._APPROVED TABLE

re | PARAMETER

STEP VALUE/
ENG. LIMIT

%

W

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

Module #: 02

BASES

L
/

. i“

W o

Siowsd

DATE: 04/09/93
REVISION: 01

Q.A. APPROVED TABLE

USE

.._..'

|

01 | HOT AND COLD LEG SI
|
|
|

01 | HOT AND COLD LEG SI
|
|
|

01 | HOT AND COLD LEG SI
|
|
I

01 | HOT AND COLD LEG SI
|
|
|

01 | HOT AND COLD LEG SI
|
|
I

02 | HOT AND COLD LEG SI

01 | HOT LEG HPSI FLOW

FLOW

FLOW

FLOW

FLOW

FLow

FLOW

-

"] > MIN EXP FLOM

| >450 GPM PER PUMP

NOT APPLICABLE

> MIN EXP FLOW
NOT APPLICABLE

> MIN EXP FLOW
KOV APPLICABLE

SUM >= RIN EXP
NOY APPLICABLE

> RIN EXP FLOW

NOT APPLICABLE

LL 30 GPM/PUMP

SUM >= MIN EXP
NOT APPLICABLE

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 Llimits for this curve or table,

|

' , .

| 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.

|

|

| ABB-CE has been directed by SCE not to supply
| engineering timits for this curve or tebte.

|

I

| A minimm of 30 GPM flow is required through each HPSI
| pump to removed pump heat and avoid damage to the pump.
| since there is no direct indication of flow through the
| pump, pump flow is determined using the injection

| header flowmeters,

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

To verify adequate cold leg safety injection flow for
RCS inventory Contol and RCS Pressure Control (SFSC)

To verify adequate safety injection flowrate for RCS
Inventory Control.

To verify adequate safety injection flow for RCS
Pressure Control.

To verify adequate safety injection flowrate for core
heat removal.

To verify adequate hot and cold leg safety injection
flow for RCS Heat Removal (SFSC).

To verify flow through the operating HPSI pump is >
minimum flow required to prevent pump damage.

To verify adequate HPS! flow during hot and cold leg
injection.
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'OCUMENT NO: 009-0P$92-190
‘AGE NO: 70F8

1.A,_APPROVED TABLE

RP | PARAMETER

STEP VALUE/

(

e’

SONGS 2/3 ISOP 11 PHASE I1
INSTRUMENT USE AND BASES TABLE

Modute #: 02

BASES

(

Nt

4

DATE: 04/09/93
REVISION: 01

Q.A. APPROVED TAB

USE

01 | HOT LEG WPSI FLOW

l
I
01 | HPSI FLOM (TRAIN A)
l
I
|
I
l
I
01 | HPS1 FLOW (TRAIN B)
l
|
I
!
l
|
01 | HPSI/LPSI FLOM
I
|
l
I
|
I
01 | st FLoM
I
!
l
|

.

I
| ENG. LIMIT
|
I

| > MIN EXP FLOW
| NOT APPLICABLE

| <= 300 GPN
| LL 30 GPH/PUMP

<= 300 GPM
LL 30 GPM/PUMP

>4o§m
LL 40’ GPM

22
=

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

" | engineering limits for this curve or table.

| A minimum of 30 GPM flow is required through each HPS1
| pump to removed pump heat and avoid damage to the pump.
| since there is no direct indication of floi through the
| pump, purp flow is determined using the injection

| headér flommeters.

|

|

| A minimun of 30 GPM flow is required through each KPS}
| pump to removed pump heat and avoid damage to the pump.
| Since there is no direct indication of flow through the
| pump, pump flow is determined using the injection

| header flowmeters.

| 1.5.3.1.1.1 requires that with SOM less than the

| required value, boration must be inititated and

| continued at greater than or equal to 40 gpm until the
| required SDM is restored. 40 gpm is based on the

| capacity of one Charging Pump.

|

|

| There are no engineering limits for the trending or

| monitoring of paremeters. Since no value is specified

| in the trend, no engineering limits apply.

l
I
|
l
| To verify adequate HPS1 flow during hot end cold leg
| injection.

|

|

| To initiate corrective action to prevent HPS! pump
| demage resulting from purp operation with less than
| minimum required flow.

To initiate corrective action to prevent HPS! pump
demage resulting from pump operation uith less then
minimum required flow.

adequate shutdown margin per Tech. Spec. requirements.

To verify that this parasmeter {8 adjusted correctly to

|
|
|
|
|
|
|
|
|
|
|
| To verify Emergency Boration is in progress to obtain
|
|
l
|
|
l
|
| controt Core Exit Saturation Margin,
I
|
|
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SONGS 2/3 1SOP 11 PHASE )1
INSTRUMENT USE AND BASES TABLE

DATE: 04709/93
REVISION: 01

Q.A, APPROVED TABLE

in the trend, no engineering limits apply.

A. APPROVED TABLE Module #: 02
| |~ STEP VALUE/ | |
(Y PARAMETER | ene. LMIT | BASES | USE
- [ | |
| | | |
1] st FLOW | RAISE | There are no engineering limits for the trending or | To verify that this paremeter is adjusted correctly to
| | NONE | monitoring of parameters. Since no value is specified | control Core Exit Saturation Margin.
| | | in the trend, no engineering Limits apply. |
| | | |
| | | |
1| st FLOM | THROTTLE | There are no engineering Limits for the trending or | To verify that this parameter {s adjusted correctly to
| | NONE | monitoring of parameters. Since no value is specified | control Core Exit Saturation Margin.
] | | in the trend, no engineering limits apply. |
| | I I
| | | | ~
1 | SI FLow | LowER | There ere no engineering limits for the trending or | To verify HPSI flow decreases after throttling of HPSI.
| | NONE | monitoring of parameters. Since no value is specified |
| | | |
| | | |
I | | I
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QUALITY ASSURANCE PROCEDURES MANUAL - REVISION 1
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CHECKLIST NO. 9
BEVIEW OF OTHER DESIGN DOCUMENTS

Checidist 1 (Exhibit 3.3-1 of QAP 3.3) shall be considersd whenever this Checidist is used, and ¥ applicable.
the independent Reviewsr shall inciude R in the ruviews’s stafement.

Document Thie/Number/Revision: _ 00 $- 0/S 92 —/5 O Loy /@//

3. muwwwwmummmdyw
and ressonsbile? Mmmy.mﬂnwuﬂhdlorw
reverfications when the detaled design activities are completed? ]

Mhqutyw“lymww

L)

|
&
|
|
|
|
g

anwuoddmwm

P e

Have the adjustment factors, uncertainties. and empirical correlations been comectly e
appiied?

10. Is the output (results and conciusions) reasonable comparsd 10 Inputs’;

11. manapocn.dmmmmmu.uum»
plicstion?

12. mumm:mmmmmhmw
mwmumuuw

14. A accessbity end other design provisions adequate for performance of nesded
maintenance end repair? W

18, hm.mnbmmtomﬂmhhmw
c:poacdtobomdutqthophullo?

v

v

v

13.  Heve adequate maintenance festures and requirements been specified? A
v

S

v

16. Phshdubnpropmymedndhtbnoxpoantoﬂnwlcmdphm
personnel?

EXHIBIT 3.10-1
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A
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10.  Ars adequate handiing. storage. leening and shipping requirements specified?
Are adequate identiication requirements specified?
Fhsmmwombommod?

Are all pages sequentially numbersd and marked with & valld number? X

hﬂnmbnhqu.mdnpmduchlo?

2¢. muwamahundmmmmuwmamby
the author of the change?

2. Are requirements for record preperation review, approval, retention. etc.. adequately
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|
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Revision: 01
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 24&3

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

DOCUMENT: Module 02 Group 01 Engineering Limit and Bases

PARAMETER: COLD LEG HPSI FLOW

PREPARED BY: Joseph R. Congdon

"Name .
ndependent_Rev ewer

APPROVED BY: Trertd R, LondDoy/

Cognizant Engineering Manager (Print Name)
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File No: 009-0PS92-134
Revision: 01
Page: 2 of 3

SONGS8 2&3 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 ' Group: 01

Parameter: COLD LEG HPSI FILOW

step Value(s): Use(s):

> 300 GPM PER PUMP To verify flow through an operating

> 300 GPM HPSI pump is greater than the minimum

flow required to prevent pump damage.
Engineering Limit(s):

Lower limit = 30 gpm per pump-

Bases for Engineering Limit(s):

From Reference 1, the minimum HPSI pump flowrate required to
remove pump heat and aveid pump damage is 30 gpm.

Reference 1 also states that since there is no direct indication
of flow through the pump, pump flow is determined using the
injection header meters. There are four of these meters for cold
leg injection and two for hot leg injection. At flowrates less
than 75 gpm, the accuracy of the of each flow meter is
undeterrmined. Therefore, for cold leg injection, if the total
flowrate through the four indicators is greater than 300 gpm, the
HPSI pump protection criterion is met. In Reference 1, the 300
gpm value is applicable to operation with either one or two HPSI
pumps.

Assumptions:

The engineering limit contains no instrument inaccuracies.

| rev.

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.

01



Leard

W«uﬂ"’,’

File No: 009-0PS92-134
Revision: 01
Page: 3 of 3

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) SONGS Units 2&3 Emergency Procedure Technical Guidelines,
Rev. 01, Page 5-44.
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CHECKLIST NO. 9

BEVIEW OF OTHER DESIGN DOCUMENTS

Mi(Exhhla.a-idW:.S)MhMWNMhM.“IWWo.
the independent Reviewsr shall include & I the reviewer's statement.
/’Mﬁ/

Document ThieNumber Revision: OO 7 ~ OFS 92 — /3¢
FPCL . = ed 0L bpoi
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\

1. anmmmwmmwnomm7

and reasonable? Mmmy.nhw&ln-dbrm
mmummm-»w

MNMM“MWWW

»

muwm.mwmwmm nd
mmm.mmmmmuwm *

™

|
i
!
i
} ]
§ |
5
NENANANNG

mwmmmwmw

mmwnmmmbmw

Was an appropriste design methad used? '

PPN

N

10. hhm(mmmmu)wmmm:
1. mum‘mmmmmummm

12 mummmmmmmuymm
condions to which the material wil be e&posed?

13. mmmmmwmw

", MMNMWMM.MWJ“
maintenance and repeir?

15 mmommmmmmmw
®&pected to be required during the plant We?

AMMNMNNNANENNSEN

16. Fhsﬂndulgnproponym.dndmbnmunoﬂnwbﬂcmdphm
personnel?

EXHIBIT 3.10-1
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17.  Are the scceptance criteria incorporated in the design documents sufficient to allow o
verification that design requirements have been satisfactorly accomplished?

18. Have adequate pre-operational and subsequent periodic test requirements been ap-
propristely specified? i
1. Ars adequate handiing. atorage, clesning and shipping requirements speciied? 1
Ars adequate identification requirements specified? )
&mmmmbmm /‘*_
Are all pages sequentially numbered and merked with 8 vaiid number? . \/
is the presentation legible and reproducibie?
24. Mdmamuhmmmmwwwby
the author of the change? Vv
. MW&WWWWMMQ@ sdequately
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Yol éf-«zef’
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independert Rcvbwer Name/Signature /Date

BENS

v

el

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

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

DOCUMENT: Module 02 Group 02 Engineering Limit and Bases

PARAMETER: COLD LEG HPSI FLOW

PREPARED BY: J oseph R. Congdon

izant Engineer (Print Name)
<c

“_.'iVERIFICA'I’ION STA‘I‘US COMPLETE

Date: ;2 34 /2.3
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Prtymer”
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gh ¥zant Engineer

: '”’Independent Reviewer

APPROVED BY: ‘.__2?9‘5// f ///’/-’A_Z;é,
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File No: 009~-0P592-128
Revision: 01
Page: 2_of 3

SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 02

Parameter: COLD LEG HPSI FLOW

Step Value(s}: Use(s):

FLOWS APPROX = To verify flow through all cold leg

injection points are balanced during
simultaneous hot and cold leg
injection.

Engineering Limit(s):

None

Bases for Engineering Limit(s):

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

From Reference 1, the step value is used to ensure approximately
equal flow injection to the four cold legs during simultaneous
hot/cold leg injection. The EOI states that injection to both
sides of the reactor vessel is used to prevent the precipitation
of boric acid in the reactor vessel. It can, therefore, be
inferred that it is desired to equalize the flow into the four
cold leg injection points to enhance the uniform removal of fluid
containing concentrated boric acid.

Assumptions: '

The necessary degree of cold leg flow equalization is
sufficiently broad as to obviate the specification of a step
value. Therefore, the assigning of an engineering limit is not
appropriate.
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File No: 005-0PS92-128
Revision: 01
Page: 3 of 3

| rev. 01

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

Ref: 1

References:
| rev. 01

1) SONGS Units 2&3 Emergency Procedure Technical Guidelines,
Rev. 01, Page 5-46.
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AB' ABB COMBUSTION ENGINEERING NUCLEAR POWER

QAP 3.10
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PAGE 4 OF §

CHECKLIST NO. 9

BREVIEW OF OTHER DESIGN DOCUMENTS

Checidist 1 (ExhibX 3.3-1 of GAP 3.3) shall be considersd whenever this Chiecidist Is used, and ¥ appiicabl.

“WW“_WII‘I“MI“M '
Document Tile /Number /Revision: QOG- PSS - 2§ /Q.w—¢/

Jo965 fwhsz 2 Mz x>y .4”;—7- Gpoz

MhWMNMWWW

-

MhMM.M“M&yWMMW

mmm.mmmmmamm
Have the design interface requirements been satisfied?
Was an appropriate design method used?

L - B

applled?
10. umm(mwm)mmmmt
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ENGINEERING LIMIT DOCUMENT COVER SHEET

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

DOCUMENT: Module 02 Group 03 Engineering Limit and Bases

PARAMETER: COLD LEG HPSI FLOW

PREPARED BY: Joseph R. Congdon
Cggnizant Engineer (Print Name)

Date: ; Z %4 g3
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Cogﬁr:. Engineering 7ager (Print Name)
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File No: 009-0PS92-131
Revision: 01
Page: 2 of 3

SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 A Group; 03

Parameter: COLD LEG HPSI FLOW

Step Value(s): Use(s):

REDUCE FLOW TO To monitor reduction of cold leg
APPROX %, injection (by approximately %), to

establish required conditions for
initiating simultaneous hot leg
injection.

Engineering Limit(s):

None

Bases for Engineering Limit(s):

From Reference 1, the step value is used in the Action/Expected
Response for establishing and balancing simultaneous hot/cold leg
flow. The operator reduces total cold leg flow by approximately -
one half in order to divert half of the total HPSI flow to the
hot leg.

Since the step value is only “approximate", the assigning of an
engineering limit is not appropriate. Specific values for
minimum expected hot and cold leg HPSI flow rates and maximum
allowable flow rate are given elsewhere in the step and are
evaluated for their bases separately.

Assumptions:

The necessary degree of cold leg flow reduction is sufficiently

broad as to obviate the specification of a precise step value or
tolerance.

| rev.

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

begween the design principals (e.g., NSSS vendor architect, etc,)
and SCE. :

01
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Pile No: 009-0PS92-131
Revision: 01
Page: 3 of 3

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) Emergency Operating Instruction S023-12-3, Rev. 07, Loss of
Coolant Accident, pages 78 to 80 of 116.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

DOCUMENT: Module 02 Group 04 Engineering Limit and Bases

PARAMETER:? COLD LEG HPSI FLOW

PREPARED BY: George P. Berntsen

Cognizant Enginee (Print Name)
' ,%l Date: (2:5[ 2z

zant Engineer (Signature)

fﬂVERIFICATION STATUS' COMPLETE S :

.. The Safety-Related design 1nformat10n contalned 4n thls
5bdocument has ‘been 'verified to be . correct by means: of
}QDe51gn Rev1ew n51ng Checkllsts L of QAM—lOl. B

¥ 2/ 4’/?2_

Date

;fName

i B - .-Slgnature__..V::.:;_,..__
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s Revision: 00
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SONGS8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 04

Parameter: COLD LEG HPSI FLOW

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

> Minimum Expected Flow To verify adequate HPSI flow

during cold leg injection.

To verify adequate safety
injection flowrate for RCS
Inventory Control.

L

= To verify adequate safety
: injection flow for RCS Pressure
Control. :

SUM >= Minimum Expected Flow To verify adequate HPSI flow
during hot and ceold 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 curve. See Reference 1. ’

Y
References:

1) E-Mail from P. Curry to W. Watson, 11/4/92.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

DOCUMENT: Module 02 Group 01 Engineering Limit and Bases

PARAMETER: = COLD LEG SI FLOW

PREPARED BY: George P. Berntsen
En 1neef (Print Name)

Date: Y&

' VERIFICATION STAng- COMPLETE . - . _
- The Safety-Related’ -design. 1nformat10n contalned 1n; hls

" "document has 'been verified: to ‘be correct by means . of '
- Design Rev1ew ‘using Checklists . 9. of QAM-lOl._ :

"v 12{2/?2- .

Date o

?fIndependent Rev1ewer
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Pile No: 009-0PS592-14S
Revision: 00
Page: 2 of 2

BONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 01
Parameter: COLD LEG SI FLOW
8tep Value(s): Use(s):

>= Minimum Expected Flow To verify adequate safety injection
. flow for core heat removal.

> Minimum Expected Flow To verify adeguate HPSI flow during
cold leg injection.

To verify adequate SI flow during
- cold leg injection. '

To verify adequate safety injection
flow for RCS Pressure Control.

To verify adeguate cold leg safety
injection flow for RCS inventory
Contol and RCS Pressure Control
(SFSC) .

To verify adequate safety injection
flowrate for core heat removal.

To verify adequate cold leg safety
injection flow for RCS Heat Removal
(SFsC) .

Engineering Limit(s):

Not Applicable (see bases)

Bases for Bngineering Limit(s):

ABB-CE has been directed by SCE not to supply engineering limits
for this curve. See Reference 1.

References:

1) E-Mail from P. Curry to W. Watson, 11/4/92.



[2] From: PAUL CURRY at G48 11/4/92 2:32PM (1909 bytegi 36 1n)

To: BILL WATSON at AWSS :
€ }ect: Minimum Expected Hot/Cold Leg Injection Curves.
R Message Contents -

TREAT THIS ONE JUST LIKE MODULE #9... N/A THIS ONE.

Paul, -

We have the same situation in Module # 02 that we had with
the Post Accident P-T Limits curve of Module # 09. The
SONGS Units 2 & 3 EOIs reference a graph titled "Minimum
Expected HPSI Flowrates puring Cold Leg Injection" and a
table titled "Minimum Expected HPSI Flowrates During

Hot/Cold Leg Injection".

As with the P-T Limits curve, the calculations for this
curve and table have been superseded by new SONGS
calculations which are not in our possession. The same two
questions/options that arose with the P-T Limits Curve apply

here: :

1) Does SCE believe it is worth while having ABB-CE
spend time backing out the instrument
uncertainties from the present curve and then
generate a new curve which does not include

uncertainties?

, 2) Does SCE wish to have ABB-CE "N/A" this one and
w4 wait until the new curve which includes instrument

uncertainties is generated by SCE?

Please provide us with an answer to this question -as soon as
possible. Also, note that if SCE chooses to have ABB-CE
perform option #1 we will need the calculations that support
this curve and table sent to us as soon as possible. '

Thank yoﬁ,
Joe Congdon
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[2] From: PAUL CURRY at G48 11/4/92 2:32PM (1909 bytes. 36 1ln)

To:. BILL WATSON at AWSS .
Subject: Minimum Expected Hot/Cold Leg Injection Curves.
P Message Contents --—-==—-=—-—-----—-c--=—-—-s—ooooomsmTs
S TREAT THIS ONE JUST LIKE MODULE #9... N/A THIS ONE.
Paul,

We have the same situation in Module # 02 that we had with
the Post Accident P-T Limits curve of Module # 09. The
SONGS Units 2 & 3 EOIs reference a graph titled "Minimum
Expected HPSI Flowrates During Cold Leg Injection" and a
table titled "Minimum Expected HPSI Flowrates During

Hot/Cold Leg Injection".

As with the P-T Limits curve, the calculations for this
curve and table have been superseded by new SONGS
calculations which are not in our possession. The same two
questions/options that arose with the P-T Limits Curve apply
here:

1) Does SCE believe it is worth while having ABB-CE
- spend time backing out the instrument o
uncertainties from the present curve and then
generate a new curve which does not include

uncertainties?

2) Does SCE wish to have ABB-CE "N/A" this one and
wait until the new curve which includes instrument
uncertainties is generated by SCE?

N

Please provide us with an answer to this guestion as soon as
possible. Also, note that if SCE chooses to have ABB-CE -
perform option #1 we will need the calculations that support
this curve and table sent to us as soon as possible.

Thahk you,
Joe Congdon
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

DOCUMENT: Module 02 Group 01 Engineering Limit and Bases

PARAMETER: HOT AND COLD LEG HPSI FLOW

PREPARED BY: Joseph R. Congdon
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b Date.#é_
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Pile No: 00%-0PSS$2-130
Revision: 01
Page: 2 of 2

SONGS8 2&3 INSTRUMENT SUITABILITY 8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 01
Parameter: HOT AND COLD LEG HPSI FLOW
Step Value(s): Use(s):

<= 910 GPM PER PUMP To verify operating EPSI pumps do not
exceed run-out conditions (910 GPM)
during simultaneous Hot/Cold Leg
Injection.

Engineering Limit(s):

Upper limit = 1000 gpm

Bases for Engineering Limit(s):

As stated in the SONGS 2&3 UFSAR (Reference 1), the maximum not-
to-exceed flowrate (pump runout) for a HPSI pump is 1,000 gpm.

Assumptions:

No instrument uricertainties are accounted for in the engineering
limit. :

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

Ref: 1

References:

1) San Onofre 2 & 3 Updated FSAR, Table 6.3-2, Safety
Injection System Components Parameters, Rev. 5, 2/89.
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

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

DOCUMENT: Module 02 Group 02 Engineering Limit and Bases

PARAMETER: HOT AND COLD LEG HPSI FLOW

PREPARED BY: -Joseph R. Congdon
Copnizant Engineer (Print Name)

. Date: ;ZSZ%£§
(Signature) .

ijndependeht%leVL :

APPROVED BY: Segrtd K. df—waé/fh
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SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 02
Parameter: HOT AND COLD LEG HPSI FLOW
Step Value(s): Use(s):

> 450 GPM PER PUMP To verify flow through an operating
HPSI pump is greater than the minimum
flow required to prevent pump damage.

Engineering Limit(s):

Lower limit = 30 gpm per pump

Bases for Engineering Limit(s):

From Reference 1, the minimum HPSI pump flowrate reguired to
remove pump heat and avoid pump damage is 30 gpm.

Reference 1 also explains that since there is no direct
indication of flow through the pump, pump flow is determined
using the injection header meters. There are four of these
meters for cold leg injection and two for hot leg injection. At
flowrates less than 75 gpm, the accuracy of the of each flow
meter is undetermined. Therefore, for simultaneous hot/cold leg
injection, six flow meters are used, resulting in a recommended
total flowrate value of 450 gpm. In Reference 1, the 450 gpn
value is applicable to operation with either one or two HPSI
pumps.

Assumptions:

M

The engineering limit contains no instrument inaccuracies.

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.

| rev.

01
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Revision: 01
Page: 3 of 3

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) SONGS Units 2&3 Emergency Procedure Technical Guldellnes,
Rev. 01, Page 5-44.
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FPile No: 009-0PSS2-139
Revision: 00
Page: 1 of 3

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: ISOPS II Support C=-E JOB NUMBER: 20Q1216

DOCUMENT: Module 02 Group O1 Engineering Limit and Bases

PARAMETER: HOT AND COLD LEG SI FLOW

PREPARED BY: George P. Berntse Berntsen

: @ eT (Print Name)
3 Date: |2 (.S(ég

d ghizant Engineer (Signature)

VERIFICATION ‘STATUS: COMPLETE

m_;"I'he Safety-Related design 1nformatlon contained in this

“.document has been verified to be correct by means of
< '.‘Des:Lgn Review us:.ng Checkllsts : "7 __of QAM-lOl.

Name - : s:.gnature : . Date
s Independent ReV1ewer L o

74, [ ydm |
APPROVED BY: A,

Cognigant Enginefring anager (Print Name)

7 ger (Signature) D




. (
s U

Vgt

3

"Pile No: 009-0PS592-139
Revision: 00
Page: 2 of 3

S8ONGS 2&3 INSTRUMENT SUITABILITY S8TUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 01
Parameter: HOT AND COLD LEG SI FLOW
Step Value(s): Use(s):

SUM >= Minimum Expected Flow

> Minimum Expected Flow

Engineering Limit(s):

Not Applicable (see bases)

To verify adeguate safety
injection flowrate for core heat
removal.

To verify adegquate HPSI flow
during hot and cold leg
injection.

To verify adequate hot and cold
leg safety injection flow for
RCS Inventory Control and RCS
Pressure Control (SFSC).

To verify adegquate cold leg
safety injection flow for RCS
inventory Controcl and RCS
Pressure Control (SFSC).

To verify adeguate safety
injection flowrate for RCS
Inventory Control.

To verify adequate safety
injection flow for RCS Pressure
Control.

To verify adeguate hot and cold
leg safety injection flow for
RCS Heat Removal (SFSC).
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File No: 009-0PS92-139
Revision: 00
Page: 3 of 3

Bases for Engineering Limit(s):

ABB-CE has been directed by SCE not to supply engineering limits
for this curve.  See Reference 1.

References:

1) E-Mail from P. Curry to W. Watson, 11/4/%2.
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Pile No: 009-0PS92-137
Revision: 01
Page: 1 o0of 3

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJEéT: ISOPS II Ssupport C-E JOB NUMBER: 2001216

DOCUMENT: Module 02 Group 02 Engineering Limit and Bases

PARAMETER: HOT AND COLD LEG SI FLOW

PREPARED BY: Joseph R. Congdon
Cégnizant Engineer (Print Name)

CogniZant Engineer ASignature)

APPROVED BY: 'J CSe AW 1/2\ é.,ﬁ/:/ & A
Cognizant Engineering Manager (Print Name)

fMM A7k A
e

anegér (Signature)

tant/ Engineering
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File No: 009-0PS92-137
Revision: 01
Page: 2 of 3

SONG8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 02
Parameter: HOT AND COLD LEG SI FLOW
Step Value(s): Use(s):

> 450 GPM PER PUMP To verify flow through an operating
HPSI pump is greater than the minimum
flow required to prevent punp damage.

Engineering Limit(s):

Lower limit = 30 gpm per pump

Bases for Engineering Limit(s):

From Reference 1, the minimum HEPSI pump flowrate required to
remove pump heat and avoid pump damage is 30 gpm.

Reference 1 alsoc states that since there is no direct indication
of flow through the pump, pump flow is determined using the
injection header meters. There are four of these meters for cold
leg injection and two for hot leg injection. At flowrates less
than 75 gpm, the accuracy of the of each flow meter is
undetermined. Therefore, for simultaneous hot/cold leg
injection, six flow meters are used, resulting in a recommended
total flowrate value of 450 gpm. In Reference 1, this value is
applicable to operation with either one or two HPSI pumps.

Assumptions:

The engineering limit contains no instrument inaccuracies.

| rev.

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.

0l
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Pile No: 009-0PS92-137
Revision: 01
Page: 3 of 3

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:
References:

i) SONGS Units 2&3 Emergency Procedure Technical Guidelines,
Rev. 01, Page 10-97.
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Revision: 00
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ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

CLIENT: Southern California Edison PLANT: San Onofre 2&3
PROJECT: IsSOPS 11 Support ' C-FE JOB NUMBER: 2001216

DOCUMENT: Module 02 Group 01 Engineering Limit and Bases

PARAMETER: = HOT LEG HPSI FLOW

PREPARED BY: George P. Berntsen

gniza eer, (Print Name)
QMA Eu( é‘é%s,, Date‘E—L%L?Z—

zant Englneer (Signature)

VERIFICATION STATUS COMPLETE

,The SafetyiRelated de51gn 1nformatlon contalned 1n thls

::De51gn Rev1ew uslng checkllsts q - of QAM-lOl._‘

"Zkkwmgih E; F&Jkuﬁr ;  7 ag;;f%;g&qpe_ f1244ﬁ292—

- Name e 81gnature
"Independent Rev1ewer B

ﬁDate(;m

APPROVED BY: 3. A lhfdJﬂ/

Co -'zant Eng:néerlng anager (Print Name)

12/y/fe~




Pile No: 009-0PSS2-135
Revision: 00
Page: 2 of 2

SONGB 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 01

Parameter: HOT LEG HPSI FLOW

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

SUM >= Minimum Expected Flow To verify adequate HPSI flow

> Minimum Expected 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 curve. See Reference 1.
References:

1) E-Mail from P. Curry to W. Watson, 11/4/92.
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ABB COMBUSTION ENGINEERING NUCLEAR POWER QAP 3..
QUALITY ASSURANCE PROCEDURES MANUAL REVISION

ASEASROWNBOVN  OAM-101 PAGE § OF

17. Are the acceptance criteria incorporated in the design documents sulficient to allow
verffication that design requirements have been satisfactorlly accomplished?

18. Have adequate pre-operational and subsequent periodic test requirements been ap-
propriately specified? . “
18. Are adequate handiing. storage, cieaning and shipping requirernents specified? &

Are adequats identification requirements specified?

Has an appropriste tile page been used?

Are sl pages sequentially numbered and marked with a valid number? .

is the presentation legible and reproducible?

24, Have s Cross-outs or overstrikes in the documentation been inkialed and dated by
the author of the change?

25.  Are requirements for record preparation review, approval, retention. etc., sdequately o
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Independent Reviewer: Name/Signature/Date
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File No: 009-0PS92-141
S Revision: 01 '
: Page: 1 of 3

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

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

DOCUMENT: Module 02 Group 01 Engineering Limit and Bases

PARAMETER: HPSI FLOW (TRAIN A/TRAIN B)

PREPARED BY: Joseph R. Congdon
Cognizant gineer (Print Name)

R Ll #ﬁi’ S
) Date: ¢ 7
e ////’7zizant‘;ﬁglneé‘—TS'§nature) ' '

VERIFICATION:STATUS -COMP TE.

"Independéﬁt Revn_wer

APPROVED BY: -->A>,., PH lc- éo“ﬂv/(Lﬂ,

Cognizant Englneerln Manager (Print Name)

) - ol AT M e 7/43

Cognizignt/Engineering Manzger (Signature) ate
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File No: 009-0PS92-141
Revision: 01
Page: 2 of 3

BONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 : Group: 01

Parameter: ~ HPSI FLOW (TRAIN A/TRAIN B)
Step value(s): Use(s):
<= 300 GPM To initiate corrective action to

prevent HPSI pump damage resulting
from pump operation with less than
ninimum required flow.

Engineering Limit(s):

Lower limit = 30 gpm per pump

Bases for Engineering Limit(s):

From Reference 1, the minimum HPSI pump flowrate required to
remove pump heat and avoid pump damage is 30 gpm per pump.

Reference 1 also states that since there is no direct indication
of flow through the pump, pump flow is determined using the
injection header meters. There are four of these meters for cold
leg injection and two for hot leg injection. At flowrates less
than 75 gpm, the accuracy of the of each flow meter is . -
undetermined. Therefore, for cold leg injection, if the total
flowrate through the four indicators is greater than 300 gpm, the
HPSI pump protection criterion is met. In Reference 1, the 300
gpm value is applicable to operation with either one or two HPSI
pumps.

Assumptions: “

The engineering limit contains no instrument inaccuracies.

| rev.

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.

01
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File No: 009-0PS592-141
Revision: 01
Page: 3 of 3

Their use as reference material is justified when the basis for
the engineering limit is "operational experience" or "engineering
judgement®, and no Primary or Secondary Design

Document exists.

Ref: 1 and 2

References:

1) SONGS Units 2&3 Emergency Procedure Technical Guidelines,
Rev. 01, Page 5-44.

2) Enmergency Operating Instruction S$023-12-9, Rev. 05,
Functional Recovery - Heat Removal, page 309 of 448.
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Pile No: 009-0PS92-155
Revision: 01
Page: 1 of 3

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

DOCUMENT: Module 02 Group 01 Engineering Limit and Bases

PARAMETER: HPSI/LPSI FLOW

PREPARED BY: Joseph R. Congdon
Cognizant Engineer (Print Name)

AL, Zéfﬁt//é———/ Date: %‘54}43

gniZanﬂ’EngiﬁEér')Signature)

APPROVED BY: Ny 22%/4 .72 . / mp;A

Cognyzant Engineering Mafiager (Print Name)

.zg;iéz/h_ /L Lol s,
Cognlpa Engineering Mayéger (Signature) ate
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File No: 009-0PS92-155
Revision: 01
Page: 2 of 3

BONGE 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

uodulé: 02 Group: 01

Parameter: HPSI/LPSI FLOW
Btep Value(s):  Use(s):
> 40 GPM To verify Emergency Boration is in

progress to obtain adequate shutdown
margin per Tech. Spec. requirements.

Engineering Limit(s):

Lower Limit = 40 GPM

Bases for Engineering Limit(s):

From Reference 1, the step value is based on Technical
Specification Limiting Condition for Operation 3.1.1.1
(References 2 and 3). References 2 and 3 specify that with
shutdown margin less than the required value, boration must be
initiated and continued at > 40 gpm until the required shutdown
margin is restored. .

From Reference 4, the step value equates to the minimum boron
addition rate. When accompanied by decreasing reactor power, the
minimum boration assures reactor shutdown.

Assumptions:

Since the engineering limit is the minimum boration rate, it is
inferred that it is based on the capacity of one charging pump,
44 gpm (Reference 5).

The 4 gpm difference between the engineering limit and the
capacity of one charging pump may account for instrument
uncertainty.

| rev. 01

In accordance with NES&L Quality Procedure S023-XXIV-7-15, the
references noted below are considered to be Secondary Design
docunments.
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File No: 009-0PS92-155
Revision: 01
Page: 3 of 3

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 5

| rev.

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

Ref: 1

| rev.

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

Ref: 4

References:

1) Operating Instruction S023-14-9, Functional Recovery
Procedure Deviation and Bases Document, Rev. 0, page 94 of
771.

2) SONGS Unit .2 Technical Specifications through Amendment 94.

3) SONGS Unit 3 Technical Specifications through Amendment 94.

4) CE§-152, Rev. 03, Combustion Engineering Emergency Procedure
Guidelines, page 11-87.

5) San Onofre 2 & 3 Updated FSAR, page 15.4-22, Rev. 3, 2/87.
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File No: 009-0PS92-156
Revision: 00
Page: 1 of 2

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

DOCUMENT: Mcdule 02 Group 01 Engineering Limit and Bases

PARAMETER: SI FLOW

PREPARED BY: George P. Berntsen
er ,(Print Name)

Date: /19 /72

. VERIFICATION STATUS: COMPLETE o L
. The Safety-Related design 1nformatlon conta1ned in thls
document has been verified to be correct by means of

f'De51gn Rev1ew u51ng Checkllsts =9 of QAM-101. . .
Smde'n/ C »?YDE;? B ' A2 y /z a/z.
'-Name — - Date

Independent Rev:.eﬁer o

APPROVED BY: M. dznl &éll

Cogrizant EnGtheering Manager (Print Name)

/ Hger (Signature) Dsté.

anyy Englneering MapgH




File No: 009-0PS82-156
Revision: 00
Page: 2 of 2

SONGS8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 02 Group: 01

Paranéter: SI FLOW

Step Value(s): Use(s):

LOWER To verify that this parameter is adjusted
RAISE correctly to control Core Exit Saturation
THROTTLE - ‘Margin.

LOWER To verify HPSI flow decreases after

throttling of HPSI.

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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17.  Are the acceptance crieris incorporated in the design documents sufficient 1o allow
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propriately specified? .
Are adequate handiing, storage, cieaning and shipping requirements specified?

Has an appropriste tie page been used?

NATA

Are all pages sequertially numbered and marked with a valid number? R
Is the presentation legible and reproducibie?
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Revision: 01
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ABB COMBUSTION ENGINEERING
INSTRUMENT USE AND BASES TABLE COVER SHEET

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

MODULE: 03 Cold Leg Temperature

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

__Q:u.p 6 «k;gﬁzh% .[. Date: ’Z/z /é 123
Cognizant Engineer (Signature)

. VERIFTCATION STATUS: COMPLETE .. - .
“The ‘Safety-Related design "informati
‘document. has been verified to ‘be
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Nage .. 8
‘Independent Reviewer . '

APPROVED BY: J.R. Condgdon

Cognizaiht Engineering Mayer (Print Name)
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DOCUMENT NO: 009-0pS92-188
PAGE NO: J0Fr7

NOT A Q.A. DOCUMENT

GRP |

PARAMETER
| )

STEP VALUE/
ENG. LIMIT

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

Module #: 03

BASES

J

Neprm

DATE: 04/15/93
REVISION: 01

NOT A Q.A, DOCUMENT

USE

01 | COLD LEG TEMP

|
|
|
01 | COLO LEG TEMP
|
|
|
I
01 | COLD LEG TEMP
|
|
|
|
01 | COLD LEG TEMP
|
|
|
|
01 | COLD LEG TEMP
|
|
|
|
01 | COLD LEG TEMP
|
|
I
I

NOT RISING
NOKE

NOT RISING
NONE

STABLE OR DEC
NONE

STABLE OR RISING
NOKE

STABLE OR LOMRNG
NONE

LWRG & NOT CNTRLD
NONE

_ | There are no engineering Limits for

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

| There are no engineering limits for
| mnitoring of paremeters. Since no
| in the trend, no engineering limits

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

| There are no engineering limits for
| monitoring of paremeters. Since no
] in the trend, no engineering limits

| There are no engineering limits for
| mnitoring of parsmeters. Since no
| fn the trend, no engineering limits

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

the trending or

value is specified

apply.

the trending or
value is specified
apply.

the trending or
value is specified

apply.

the trending or
value is specified

opply.

the trending or
value is specified
apply.

the trending or
value is specified

apply.

|
|
|
|
| To verify cold leg temperatures constant or decreasing
| a8 indication that single phase natural circutation is
| established.

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

|
I
|
| To verify cold leg temperatures constant or decreasing

| as indication that single phase natural circulation is
| established.

To determine (by trending) if an ESDE is {solated.

To determine, along with adequate $/G level, if Cotd
Leg Temperature requires exiting the LOFW EOI and
entering the FR EOL,

To monitor and correct for RCS overcooling.




JOCUMENT NO: 009-0P592-188
AGE NO: 4 OF 7.
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SONGS 2/3 1SOP Il PHASE 11
INSTRUMENT USE AND BASES TABLE

DATE: 04715793
REVISION: 01

| HOT APPLICABLE | engineering limits for this curve or table.

| <500 deg ¢ | 555 deg F is based on keeping cold leg temperature less
| HL < 555 deg F | then the saturation temperature for the lowest Main
| | Steam Safety valve lift setting pressure (1089 psia).

To ensure Tc of the least affected $/G is maintained
Less than Tsat to avold lifting MSSVs on isolated $/G.

10T _A_Q.A, DOCUMENT Module #: 03 NOT A Q.A. DOCUMENT
| | STEP vALUE/, | |
RP | PARAMETER | ENG, LINIT | BASES ] USE
—I I I I
I I I I
01 | COLD LEG TEMP | LOvERING N There are no engineering limits for the trending or | To determine if unisolated (least affected) SG is
| | NONE | monitoring of parameters. Since no vatue is specified | removing decay heat.
| | | in the trend, no engineering limits apply. '|
I | I ' |
[ | | : |
01 | COLD LEG TEMP | STABLE OR CONTRLD | There are no engineering limits for the trending or | To determine (by trending) if an ESDE is isolated.
| | NONE | monitoring of parameters. Since no value is specified |
| ] | in the trend, no engineering timits epply. |
I I I I
I I I I
12 | cotb LEG TEMP | > 500 deg ¢ | 488 deg F is based on maintaining core uplift forces | To ensure less than four RCPs are operating when less
| | LL 488 deg F | within allowable limits, | than 500 deg F to prevent core Lift.
I I ' | I
| | | |
13 | COLD LEG TEMP | > RCP NPSH CURVE | ABB-CE has been directed by SCE not to supply | To contirm available NPSH for operating the RCP(s).
| | NOT APPLICABLE | engineering Limits for this curve or table. ]
| ! I I
| I I |
3 | CoLb LEG TEMP | cooLoowm PLOT | ABB-CE has been directed by SCE not to supply | To monitor the cooldown rate of the plant.
| | NOT APPLICABLE | engineering limits for this curve or table. |
l I I |
I I | |
3 | COLD LEG VEMP | >20<200 SM CURVES | ABB-CE has been directed by SCE not to supply | To verify that RCS temperature is within P/T limits.
|
I
I
|
|
I
l
!

|
|
|
| COLD LEG TEMP
I
|
|
I




OCUMENT HO: 009-0P$92-188

AGE NO: SOF 7

Q

RP

05

06

o7

o7

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

DATE: 04/15/93
REVISION: 01

Q.A. DOCUMENT Module #: 03 NOT_A Q.A, DOCUMENT
STEP VALUE/ | '
PARANETER ENG. LIMIT | BASES USE
i
!
COLD LEG TEMP > 300 deg F | The Technical Specifications require at least one Yo indicate when to evaluate placing LTOP in service.

COLD LEG TEMP

COLD LEG TEMP

COLD LEG TEMP (1A)

COLD LEG TEMP (1B)

LL >287 degF(U-2)

>3

LL >267 degF(U-3)

ALL < 470 deg F

HL

00 deg F

< 494 deg F

LOWEST LOOP TC
NONE

LOWEST LOOP TC

NON

E

| overpressure protection system operable whenever cold
| leg temperaturé is less than or equal to 287 deg F
| (Unit 2) or 267 deg F (Unit 3).

| The Technical Specifications require at least one

| overpressure protection system operable whenever cold
| leg temperature is less than or equal to 287 deg F

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

| Less that 494 deg F s based on engineering judgement.
| Restricting Cold Leg Temperature to < 494 deg F will

| prevent exceeding the design pressure (650 psi) for the

| intermediate pressure letdown piping. T sat for 650
| PSIA i8 494.89 deg F.

| There are no associated engineering limits for the

| comparison of parameters. Since no velue is speciffed
| in the comparison, no value will be assigned to the

| engineering Limit. -

_| There ere no sssoctated engineering Limits for the

| comparison of parsmeters. Since no value is specified
| in the comparison, no value will be assigned to the

| engineering limit.

|

|

To indicate when to evaluate ptacing LTOP in service.

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

To determine which cold leg has the losest delta T wit!
respect to 5/G temperature (S$/G temp - Tc), to
determine which RCP should be started first.

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




YOCUMENT NO: 009-0PS92-188

SAGE NO: 6 OF 7

JOT A _Q.A, DOCUMENT

QII

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

Hodule #: 03

ferpvs

DATE: 04/15/93
REVISION: 0%

NOT A _Q.A. DOCUMENT

08 | COLD LEG TEMP (1A)

NONE

< $/G E-089 TEMP
NONE

| comparison of parameters. Since no value is specified
| in the comparison, no value will be assigned to the

| engineering timit. :

l

I

| There ere no associated engineering limits for the

. | comparison of parameters. Since no value {s specified

| in the comparison, no vatue will be assigned to the
| engineering limit,

To identify the most affected S/G.

| |  stEP VAWEZ | |
iR | PARAMETER |  ENG. LIMIT | BASES | USE
— | | |
| I I : |
07 | COLD LEG TEMP (2A) | LOWEST LOOP TC | There are no associated engineering limits for the | To determine which cold leg has the lowest delta T with
| | NONE | comparison of paremeters. Since no value is specified | respect to S/G temperature ($/G temp - Tc), to
| | | in the comparison, no value will be assigned to the ' | determine which RCP should be started first.
| | | engineering timit. |
| | I |
| | | |
07 | COLO LEG TEMP (28) | LOWEST LOOP YC | There are no associated engineering limits for the | Yo determine which cold leg has the lowest delta T with
| | NONE | comparison of parameters. Since no velue is specified | respect to $/G temperature (S/G temp - Tc), to
| ] | in the comparison, no value will be assigned to the | determine which RCP should be started first.
| | | engineering Limit. : |
[ | | I
I | | |
08 | COLD LEG TEMP (2A) | < $/G E-088 TEMP | There are no associated engineering limits for the | To identify the most affected S/G.
| | NONE | comparison of paremeters. Since no value is specified |
| | ] in the comparison, no value will be assigned to the |
| ] | engineering Limit. |
| | I I
| | | |
08 | COLD LEG VEMP (28B) | < /G €-088 TEMP | There are no associated engineering limits for the | Yo identify the most affected $/G.
| | |
| | |
| | |
| | [
| | |
| | |
| | |
| | |
| | |
| | |
| | |




CUMENT NO: 009-0PS92-188
GE NO: TOF7

LA Q.A, DOCUMENT

. PARAMETER

1

ant

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

Module #: 03

STEP VALUE/

ENG. LIMIT BASES

(

hagae

DATE: 04/15/93
REVISION: 01

NOT_A Q.A. DOCUMENT

USE

3 | COLD LEG TEMP (18)

? | coLD LEG TEMP

NONE

PER CURVE

< /G E-089 TEMP .| There are no associated engineering limits for the
| comparisen of parameters. Since no value is specified
| in the comparison, no value will be assigned to the

| engineering timit.

>»SDM REQUIREMENT | The limiting temperature is a function of the current
| boron concentration, the method used to calculate SOM,

| and the current ptant physics condition.

To identify the most affected S/G.

To ensure RCS temperature is equal to or greater than
the temperature required for shutdown margin based on
last boron sample.
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CHECKLIST NO. 9

REYIEW OF OTHER DESIGN DOCUMENTS

Checidist 1 (Exhibi 3.3-1 of QAP 3.3) shall be considersd whenever this Chiecidist s used, and ¥ appiicable.
the independent Reviewer shal inchuds R In the rvviewer's statement.
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mnwm.mwmaywwmm-w
mmwmmmmmfawm

o

N\

Have appilcable constrixtion and operating experience been considersd?

\

AN

Have the design interface requirements been satisfied?
Was an appropriste design method used?

N (AN

\

e PN

mhqmm«xm,wmmmmmm
applied?

AY

10. hunm(mmwmmnwmmmm

N

" mwmhmmmmmmummm
plication?

\~

12 mmwmmmwmmmmm
condtions 1o which the material will be exposed?

T

13. mmm-nammmmmw

~

14. Mmmmwmmﬂamdw
. tnaintenance and repair? '

AN

18. Phdqnomwmmmﬂmﬂnmw
®pected to be required during the piant He?

NS S e KK

16. Has the design properly considered radiation oxposure {0 the public and plant
personnel?
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File No: 009-0PS92-133
Revision: 00
Page: 1 of 3

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET
CLIENT: Southern California Edison PLANT: San Onofre 2&3

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

DOCUMENT: Module 03 Group 01 Engineering Limit and Bases

PARAMETER: COLD LEG TEMPERATURE

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

3 pQ”Q. R. &MO«&L Date: (117} %2

Cognizant Engineer (SiQﬁature)

VERIFICATION STATUS: COMPLETE

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

Patriede 3 Fesmell ExANE S 1-{3-72
Name ‘ Signature Date _
Independent Reviewer

APPROVED BY: ﬂ. K;A/ 7T

/4
Dat

pnt Ehgineering Managgf (Signature)



File No: 009-0PS92-133
Revision: 00 :
Page: 2 of 3

SONGS 2&3 INSTRUMENT SUITABILITY STUDY

EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 03

Parameter:

Step Value(s):
NOT RISING

NOT RISING

STABLE OR
DECREASING

STABLE OR RISING
STABLE OR

CONTROLLED .

STABLE OR
LOWERING

LOWERING & NOT
CONTROLLED

 LOWERING

Orir

Group: 01

COLD LEG TEMPERATURE

Use(s):

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

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

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

To determine, along with adequate S/G
level, if Cold Leg Temperature requires
exiting the LOFW EOI and entering the FR
EOI.

To monitor and correct for RCS overcooling.

To determine if unisolated (least affected)
SG is removing decay heat.
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File No: 009-0PSS2-133
Revision: 00
Page: 3 of 3

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 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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CHECKLIST NO. 9

BEVIEW OF OTHER DESIGN DOCUMENTS

H7
Checidist 1 (Exhibk 3.3-1 of QAP 3.3) shall be considersd whenever this Checidist is used, .ndlapplicable

hmmmwm:hmmcum
. " / - P2 ~/7 ° o
Document Title/Number /Revision: ”hﬂ,ajé 232 Sioo lpo /oo? 0 Ps $2 ;/

-

1. Were the inputs correctly selected and incorporated into the design? &~

2 s the material presented sufficiently detalied as to purpose, method, assumptions, s
releronces, and unks?

3. Are the assumptions necessary to perform the design actvty adequately described
and reasonabie? Where necessary, are the assumptions identified for subsequent
reverffications when the detaled design activities are compieted?

4. Are the appropriate quality and quallty assurance requirements specified?

V[V N

Are the appiicable codes, standards and reguiatory requirements inciuding issue and
addenda properly identified, and are their requirements for design met? -

mwmwmtmmmm

Have the design interface requirements been satisfied?

Was an appropriate design method used?

© P N o
N RRYA

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

10. s the output (results and conclusions) reasonable compared 1o inputs’

11.  Are the specified parts, equipment, and processes sultable for the required ap-
plication?

12 Are the specified materiais compatibie with each other and the design environmental
condiions to which the material will be exposed?

13. Have adequate maintenance festures and requirements been specified?

NARA

14.  Are accessbilty and other design provisions adeqguste for performance of nesded
maintenance and repair?

15. mmowqwmwtommmmm
expected 1o be required during the plart We?

\

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

)

EXHIBIT 3.10-1
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17.  Are the acceptance criteria incorporated in the design documents suficient 1o allow
verification that design requirements have been satisfactorlly accomplished?

18. mmomopu:ﬂudandw”iodbwmmbomnp-

propriately specified?

19. mm.m.mnmmmmmw
Are adequate identification requirements specified? ‘

Has an appropriate thtie page been used?

NAYA

mqmwmmmmwwm.mw .
is the presentation legible and reproducibie?

BR»Bn

24. Mdmamuhmambnmnwwwodby

the author of the change?
25. Are requirements for record preparation review, approval, retention. etc.. adequately

w

Comments /Remarks: ‘Y‘"""‘Jt»gic—lls‘#‘ | a0 eouﬂzg._azc;, Lot

é,vgcﬁ do_et—be applicalle

‘ )

Independem Reviewer: Name/Slgnature/Date

@aﬁ'mcic A\ Fenwell /@JJ%FJ/#’/? 72.
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File No: 009-0PS92-177
Revision: 01
Page: 1 o0f 2

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

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

DOCUMENT: Module 03 Group 02 Engineering Limit and Bases

PARAMETER: COLD LEG TEMPERATURE

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

_&‘u‘é’“—w\oé K Date :MJ_

Cognizant Englneel‘ (Signature)

'-“*document ‘has been
Des:Lgn Rev.xew usm

V/}/’T ) @w/_
~Name. - .7 .
Independent Rev:l.ewer ;

APPROVED BY: T A éﬁk/@a/&*/?




Pile No: 009-0PS92-177
Revision: 01
Page: 2 of 2

BONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 03 Group: 02

Parameter: COLD LEG TEMPERATURE

Step Value(s): Use(s):

> 500°F To ensure less than four RCPs are operatihg when
less than 500 °F to prevent core lift.

Engineering Limit(s):

Lower Limit = 488°F

Bases for Engineering Limit(s):

488°F is based on maintaining core uplift forces within allowable

limits, per ref. 1.

Assumptioné:

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

Ref: 1

References:

1) Letter S~-FPE-050, Fuel Assembly Uplift Margin for SONGS,
Kogan to Smith, May 31, 1990.

| rev.

01

01
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CHECKLIST NO. ¢

BEVIEW OF OTHER DESIGN DOCUMENTS

Checidist 1 (Exhibit 3.3-1 of QAP 3.3) shall be considersd whenever this Chiecidist fs used, and I applicable,
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Pile No: 009-0P$92-158
Revision: 00
Page: 1 of 2

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET
CLIENT: Southern California Edison PLANT: .San Onofre 2&3

PROJECT: ISOPS II Support C-E_JOB NUMBER: 2001216

DOCUMENT: Module 03 Group 03 Engineering Limit and Bases

PARBMETER: COLD LEG TEMPERATURE

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

Qew.,aﬁ m—ﬁﬂ—\b‘aﬂh ' Date: n‘sol%z_

Cognizant Engineer (83ignature)

VERIFICATION‘ STATUS: COMPLETE A

The Safety-Related design information contained in this
document has been verified to be correct by means of

Design Review using Checklists 9 of QAM-101.

S7ev/ed C  RYDER ,‘4ég;:_22/£2éﬂ——__ ‘ng/gtf
Name : Signatur€7 Daté
Independent Reviewer

APPROVED BY: : .Ijz__évh/léﬂ/ ]

Cognjzant Engineerilg Manager (Print Name)

Cognizant gineering Mangger (Signature)
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File No: 009-0PS92-158
Revision: 00
Page: 2 of 2

SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUHENT

Module: 03 Group: 03

pParameter: COLD LEG TEMPERATURE

Step Value(s):

> RCP NPSH CURVE
(POST ACCIDENT TEMPERATURE
LIMITS)

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

COOLDOWN PLOT (Tcold VS. Time)

Engineering Limit(s):

Not Applicable (see bases)

Bases for Engineering Limit(s):

Use(s):

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

To verify that RCS temperature
is within P/T limits.

To monitor the cobldown rate
of the plant.

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, 11/2/92
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17.
verffication that design requirements have been satisfactorlly .886_!.!5

18. Have adequate pre-operational and subsequent periodic test requirements been ap-
propriately specified?

19. sggnssgigégg

20. Are adequats identificstion requirements specified?

21. Has an appropriste thie page been used?

9.!!.51:89-33.
25. Are requirements for record preparation review, approval, retention. etc., aoﬁl.
§

Comments Remarks: Cheedof 1 wus pat \\.\F&N % KN\Q\S«L ,

NAYAN

S7TEE) C. @%m\\%\%& \kg\r

independerx Reviewer: Name/Sighature /Date

EXHIBIT 3.10-1
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CLIENT:

PROJECT:

DOCUMENT:

PARAMETER:

File No: 009-0PS92-157
Revision: 01
Page: 1 0of 3

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET

Southern California Edison PLANT San Onofre 2&3
ISOPS 1II Support C-E JOB NUMBER: 2001216

Module .03 Group 04 Engineering Limit and Bases

COLD LEG TEMPERATURE

PREPARED BY: Paul B. Xramarchvk

Cognizant Engineer (Print Name)

Qa,op o) K/v/wudu L l?ate: sz le /93

Cognizant Engineer (Sdignature)

9%iﬁdépéﬁdent eviever:

APPROVED BY: Tl{» / Z lﬂ 4/77], )

Cognizant Englneer g Mapager (Print Name)




e} | " pile No: 009-0PS92-157
e Revision: 01
Page: 2 of 3

SONGS 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 03 Group: 04

Parameter: COLD LEG TEMPERATURE

Step Value(s): Use(s):

< 500 DEG F To ensure Tc of the least affected S/G is

maintained less than Tsat to avoid lifting
MSSVs on isolated S/G.

Engineering Limit(s):

Vs

HIGH LIMIT less than 555°F

Bases for Engineering Limit(s):

555°F is based on keeping cold leg temperature less than the
saturation temperature for the lowest Main Steam Safety Valve
1ift setting pressure (1089 psia per ref. 1&2, see table below).

CAUTION:

. 555°F does not provide allowance for instrument error or
subsequent RCS heatup after the affected steam generator is
isolated. Therefore, any factors that have a potential for
raising cold leg temperature above 555°F must be considered
before establishing an allowable operational value.

MAIN STEAM SAFETY SATURATION TEMPERATURE
LOWEST LIFT SETTING i
1089 psia . | 555°F Tsat

(1089 psia = 1100 psia minus 1% offset | (interpoclated, ref. 3)
per SONGS T.S. ref. 1&2)
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Pile No: 009-0PS92-157
Revision: 01
Page: 3 of 3

Assumptions:

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

Ref: 1, 2

References:

1) SONGS UNIT 2 Technical Specification, | rev.

TURBINE CYCLE SAFETY VALVES, LCO 3.7.1.1
AMENDMENT NO. 94

2) SONGS UNIT 3 Technical Specification, ' | rev.

TURBINE CYCLE SAFETY VALVES, LCO 3.7.1l.1
AMENDMENT NO. 84

3) ABB STEAM TABLES
SEVENTEENTH PRINTING

| rev.
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01
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Pile No: 009-0PS92~-159
Revision: 01
Page: . 1l of 3

ABB COMBUSTION ENGINEERING
ENGINEERING LIMIT DOCUMENT COVER SHEET
CLIENT: Southern California Edison PLANT: San Onofre 2&3

PROJECT: ISOPS II Support C-E _JOB NUMBER: 2001216

DOCUMENT: Module 03 Group 05 Engineering Limit and Bases

PARAMETER: COLD LEG TEMPERATURE

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

_Q,_{_O & . )4/\/"%&/(’][( ' pate:_j{égztg

Cognizant Engineer (Signature)

. ‘VERIFICATION STATUS: COMPLET
iThe Safety-Related des. )

7 / o )
APPROVED BY: S e Cpmsam

Cognizant Engineeping Manager (Print Name)

Y fos s

Date /

gnizant Efijgineering Manag

(Signature).



TN,
o4

File No: 009-0PS592-15¢9
Revision: 01
Page: 2 of 3

80ONGE8 2&3 INSTRUMENT SUITABILITY STUDY
EMERGENCY OPERATING PROCEDURES

ENGINEERING LIMIT BASES DOCUMENT

Module: 03 Group: 05
Parameter: COLD LEG TEMPERATURE

Step Value(s): Use(s):

| rev.

> 300°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). Therefore, the engineering limits are the minimum
allowable cold leg temperatures at which the need for Low
Temperature Overpressure Protection (LTOP) must be evaluated
before proceeding with a cooldown. :

| rev.

01

01
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File No: 009-OPS92-159
Revision: 01
Page: 3 of 3

Assumptions:

- | rev. 01
In accordance with NES&L Quality Procedure S023-XXVV-7-15, the
references noted below are considered to be Secondary Design
documents. Their use as reference documents for the engineering
limit basis is assumed to be justified based on ensuring that the
engineering limit is consistent with the current de51gn basis and
operating license.

Ref: 1, 2

References:

1) SONGS UNIT 2 Technical Specification,
TURBINE CYCLE SAFETY VALVES, LCO 3.4.8.3.1 | rev. ©O1
AMENDMENT NO. 94

2) SONGS UNIT 3 Technical Specification,
TURBINE CYCLE SAFETY VALVES, LCO 3.4.8.3.1 | rev. O
AMENDMENT NO. 84 .
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