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(Bobcook&Wilcox) SGs Arkansas unit 1
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(Combustion Engineering)

Two SGs, Four RCPs

Arkansas unit 2
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(Westinghouse)
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N
IP SCENARIO DESCRIPTION NOTES [EE;-G{ "INMPORTANT"
i T CLASSIFICATION
. : . Flow diversion away from seal injection could be caused by
Spurious opening of . . ST :
i : ) spurious opening of charging mjection valves. Note, spurious
valves causing flow : . T o
T = opentng of #1 seal bypass valve 15 judged to not fail seal
diversion away from L . e = ) )
cenls injection function due to orifice restricting bypass flow to ) . o
Loss of all o ~1zpm (Reference Letter #0G-09-156) B&W 'IMPORTANT'
2 | RCP Seal D CE* o
Cooling - See notes for Scenario #1, Loss of all RCP Seal Cooling. W See Scenario #1
E%E.ﬁ;;;?:;ﬁ:;::;l Westinghouse plant please refer to Letter LTR-EAM-I-10-053
barrier heat exchanger of White Paper on Westinghouse Reactor Coolant Pump Seal
’ ’ s Behavior for Fire Scenarios, Revision 2.
Scenario is assumed to cause RCP seal failure and a
subsequent RCP seal LOCA. challenging the RCS Inventory
Control Function.
Loss of all seal cooling
to any RCP(s). See Westinghouse Tech Bulletin 04-22 Rev. 1 (Reference 11)
Seenarios 1 & 2. provides summary of 1ssue. Tech Bulletin references provide
Thermally D additional detail. B&W "IMPORTANT"
3 | Shocking o - ) R AT LS CE*
RCP Seals Westinghouse plant please refer to Letter LTR-RAM-I1-10-053 W See Scenario £1

Spurious re-mitiation of
seal cooling (1.e | seal
injection or CCW to
TBHX)

of White Paper on Westinghouse Reactor Coolant Pump Seal
Behawvior for Fire Scenarios, Revision 2.

* CE plants generally do not have seal mjection and can lose
seal cooling for an extended peniod of time without increased
seal leakage. These plants can lose all seal cooling due to
spurious isolation of CCW . Refer to WCAP-16175.
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v Scenario #4 0

Generic list (NEI 00-01) CANDU 6 Generic list
Loss of all seal cooling to any RCP(s). See Loss of all seal cooling to any HTS
Scenarios 1 & 2. pump(s). See Scenarios 1.
4 AND 4 AND
Fire prevents tripping, or spuriously starts, Fire prevents tripping, or spuriously
RCP(s) starts, HTS pump(s)
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v Scenario #21 0

Generic list (NEI 00-01) CANDU 6 Generic list

Spurious starting of additional high head

charging pump(s). Not available

21 AND 21a AND

Spurious opening of additional RCS makeup Spurious opening of P&IC system feed
flow paths. flow paths.
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Generic list (NEI 00-01)

CANDU 6 Generic list

Spurious isolation of seal injection header
flow

6 AND

Spurious isolation of CCW flow to thermal
barrier heat exchanger.

6a,

6b,

6¢c

Spurious isolation of seal injection return
line flow

OR

Spurious isolation of RCW flow to heat
exchanger of heat transfer system

OR

Spurious isolation of RCW flow to heat
exchanger of D20 purification system
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v Scenario #5 0

Generic list (NEI 00-01) CANDU 6 Generic list

Loss of all seal cooling to any RCP(s). See

Scenarios 1 & 2, Available

5 AND 1,2 AND

Spurious isolation of No. 1 seal leakoff

valve(s) Not available

(STANDARD)




2 ¥IMo= oI5 YN 0| ZXE AlLlZ|2 B
SIQHHT IS0 WES S 4 s ALI2I20) Chet Qeiat BEr 274 )
C

7Z{0l&

ol

11
=
I
2
10
=2
=2
ro
0x
Ok
>
Ay A
[
AU
rH

6.3 CVCS-1

Description: Loss of RCP Seal Cooling - Loss of Seal Injection with Loss of Thermal Barrer
Cooling
PWROG Scenario No.: 1

This scenario models a loss of all reactor coolant pump (F.CP) seal cooling due to spurious
closure of RCP seal injection header valves concurrent with spurious isolation of component
cooling water (CCW) to the Thermal Barrier Cooling (TBC) heat exchanger. The concern for
this scenario i1s that these events can lead to subsequent RCP seal failure, challenging the Reactor
Coolant System (RCS) inventory control function

A sustained (=13 minute) loss of RCP seal cooling (RCP seal injection and thermal barrier
cooling) can result in the heat-up of RCP seals such that a risk of increased leakage up to 21 gpm
per pump could be experienced. The NRC and Westinghouse have identified that re-introduction
of cooling water to a hot seal package could result in thermal shock and increased leakage rates
beyond those analyzed above. (Ref. 11)
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v Primary MSO analysis matrix =2 0f

o

D20 Feed line level control vavle (63331-LCY)

D20 Feed line level control vavle (63331-LCY

Bleed line isolation valve (3331-PV25)

c -

S a o

e | 5| 5

o o a

[=1
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=3 [N (18

=}

= & o

0 [a} fa]

A E C D E
Spurious Operation 05 (E;IIL:::E) oC ocC ocC
D20 Feed Pump & (3331P1) 05
Failure

D20 Feed Pump B {3331F2) (OR 0S)
D20 Feed line level control vavle (63331-LCV11) oc
D20 Feed line level control vavle {(63331-LCV12) oC
Bleed line isolation valve (3331-PV25) ocC

A A 253t (1/3)

AB CD

AC AD BC ED

AE EE

Key
1 System failure
2 Fails single train or single train +
3 Non-minimal combination
4 No train/system failure (may include individual component failure)
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v Secondary MSO analysis matrix =M 0f
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A B C D E ABC ACD
Spurious Operation Qs (S'EILSE} Qc ocC oC ABC ACD
D20 Feed Pump A (3331P1) & D20 Feed line .
level control vavle (633311LCvV11) AC x = ABD BCD
D20 Feed Pump A (3331-F1) & D20 Feed line AD ¥ 3
level contraol vavle (6333141Cv12) ABD BCD
D20 Feed Pump B (3331-F2) & D20 Feed line BC % 3
level control vavle (633311LCvV11) ’
D23 Feed Pump B (3331F2) & D20 Feed line BD X 3
level control vavle (63331-1CV1Z) ’ [STANDARD\
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v s (MY =3 o

HTS- AB, CD, ABF, ABG

Scenario #1
Scenario #2 HTS- AB, CD, ABF Scenario #1 0| =gt
MFALEIR £
SIS Scenario#2a £ H 9|
Scenario #3 = M EH XA
Scenario #4
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v Phase | : Pre-review of MSOs
v Phase |l : Prepare for Expert Panel
v Phase Ill : Perform the Expert Panel

v Phase IV : Post-Review
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