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ADDITIONAL INFORMATION FOR

BEAVER VALLEY UNIT 2 INDIVIDUAL PLANT EXAMINATION

Question 1. a)
]
b)
Response 1. a)
b)
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Describe briefly the peer review performed on the Individual
Plant Examination (IPE) to help ausure the analytic
techniques used in the back-end analysis vere correctly
applied. ldentify specific aveas revieved, expertise of the
revievers, and characterize the peer review findings and any
significant comments.

As an example of the internal reviev performed, provide a
copy or summary of peer veviev comments and resolutions (as
appropriate) for aspects of the Probabilistic Risk
Assessment involving the "“Emergency Switchgear Ventilation"
from system analysis through event tree quantification,
plant improvements and conclusions.

The analytical techniques used in the back-end analysis of
the Beaver Valley Unit 2 1IPE wvere developed by PLG, Inc.,
and applied using results from previous NRC and industry
analyser. Particularly heavy emphasis was placed on the
Surry analysis in NUREG-1150, since Beaver Valley and Surry
are similar plants. The back-end analysis vas revieved
wvithin Duguesne Light by the Radiological Engineering group
and Nuclear Engineering group to assure that the parameters
used in the input appropriately described the Beaver Valley
plant. The analysis wvas also revieved with Sandia, the
principle contributors to the back-end analysis for the
NUREG-1150 analysi- of Surry. Their comments were to
include provisions within the model to reduce the Reactor
Coolant System pressure prior to ve~sel break by vay ot
stuck open PORVs and Reactor Coolant Pump seal leaks. Ve
had previously only modeled induced steam generator tube
ruptures and induced hot leg failures, as pressure reducing
mechanisms.

The internal review focused mainly on system desi,. and
operation, and on Emergency Operating Procedures. Thers
vere no specific comments on the Emergency Swvitchgea:
Ventilation System in the formal internal review, hovever,
the system model, and the success criteria, were discussed
with plant personnel during the development of the system
analysis. Proposed plant improvements were discussed with
the Unit 2 Operations Manager and General Manager.
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No specific containment loads were calculated fur Top Event CE
vhich addresses containment failure within four (4) hours of
vessel breach, due to hydrogen burne wvithin that time period, ;
including those that occurred at vessel breach in the absence of |
HPME. MAAP analysis performed for BV-2 indicated that the amount :
of hydrogen generated in-vessel for most BV-? sequences vas

typically of the order of 700 1bm (equivalent to the oxidation of |
approximately 40% of the core Zircaloy). MAAP also indicated
that the quantaty of hydrogen generated ex-vessel in this time

T period vas relatively small. Therefore, the primary source of ;
; hydrogen in this four (4) hour time frame is that which is :
produced in-vessel, Furthermore, the concern regarding

significant hydrogen burns during this tire period applies only
to scenarios in vhich the steam concentrations in the containment
atmosphere are lov (i.e., vhen containment sprays are in
operation).

For scenarios in wvhich the contairnsent sprays ave operating, it
is likely that hydrogen burns vill occur at lov concentrations if
hydrogen is "slowly" released into the containment. Only vhen .
the hydrogen is suddenly released into the containment (e.g., due '
to an induced failure of the hot leg or at vessel breach) will
the hydrogen concentrations achieve significant wvalues. When |
vessel breach is accompanied by HPME, the containment loads
discussed for Top Event C2 include the contribution of hydiogen

burns. Hovever, for ‘"pour" type vessel breaches at high l
pressure, there could be a sudden release of hydrogen into the '
reactor cavity and then into the containment. For those

scenarjos in vhich there was a suddrn rclease of hydrogen into a
non-steam inerted containment atmosphere, it vas assumed that if
the global concentration exceeded 12%, a burn would occur which
would, in turn, fail the containment. The intermediate logic |
implicit in this assumption is as follows: ~

1. A deflagration at a 12X hydrogen concentration, is not i
likely to fail the BV-2 containment (based on peak
containment pressures determined using the adlabatic burn
assumption).

2.  Although MAAP simulations showed that the containment was
I vell mixed wvhen sprays were in operation, it vas assumed \
that local concentrations could be 20X higher than the
global concentration.

3.  Although the BV-2 containment configuration is not
necessarily amenable to a Deflagration to Detonation
Transition (DDT), it was assumed that a DDT would occur if :
local concentrations exceeded a value of 15% (minimum value
reported in Reference 4-8).
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TABLE 7-1. Split Fraction Importance for Large, Early Containment Failures and Bypasses

MODEL Name: BVZLVL2
Split fraction importance for Growp * LECFBY
Sorted by importance
Group Frequency = B.0195€-06 '

16:31:28 26 MG 1992

Page 5
P SF Kane, .. lmportance..... Achievement, . Reduction... Derivative., SF value....... Frequency., . ...
241, o 1.4177€-04 1.0273€+00 9.99866-01  2,2004E-07 5.1670£-03 1.136%-09
2. AW 1.3909€ - 04 1.2989€+00 9.99866-01  2.3981E-086 4.65126-04 1. 1154€-09
243, PRy 1.3640€ - 04 1. 0004E+00C 9.99896-01 4. 0ABSE-09  2.12406-01 1.0938e-09
264,  SAT7 1.2098¢ - 04 1.0077€+00 9.9991E-0"  6.22056-08 1,1740£-02 9.7019€-10
265, SBy 1.2098€ - 04 . DO33E+00 9.99886-01 2.7791E-08  3.4910¢ 02 9.7019¢-10
26, G.5981E-05 1.0959E+00 9.99906-01  7.69726-07 1.0000€-03 7.69726-10
7. 27 9.59B1E-05 1.0000E+00 0.0000e+06  0.0000E+00  1.0000E+00 7.69726-10
8. AsY T.9922¢- 05 1. 00796 +00 §.9992E-01  6.40936-08  1.0000€-02 6.4093E-10
9. ofn 6.9267%-05 9.9520€-01 1.0000€+00 -3.8578E-08 1.2100£-03 §.5549€ - 10
050. SAS 6.3032¢-05 1.0008E+00 L.99996-01  6.7T637E-09 1.39108-02 5.0548E-10
2851, 5132348 368708 -01 1.00026+00 -5, 0645E-06 3.4241E-Uk 4.11586-10
252.  sBE 4. 9E633E - 7% 1.0004¢+00 9 9995E-01  5.23458-09  7.4390£-02 3,9803¢-10
25%.  f8S 3.8592-05 1.0012€+00 9.9996E-01  9.6309€-08 3.21406-02 3.0954¢-10
254, E83 3.5644€ 05 1.N014E+CC Q.9996E-01  1.1285€-08 2.53%"¢-02 2.85845-10
255, 182 2.5¢B1E-05 1.04T8E«00 G.999TE-01  3.834BE-07 5.287UE-04 2.02748-10
2%6. 1712 2.1019¢ 05 1.0000€+00 0.0000e+00  0.0000E+00  1.0000€+00 1.6856€-10
B7. L3k 1.84786-0% 1., 00006+ 00 0.0000€+00 0.0000E+00 1.0000E+00 1.6818E- 10
258. C3c 1.8478E - 05 1,0000£ 00 9.9998¢-01 S.B996E-10  3.8000¢-01 1.64818e-10
259, M3 1.8478E-05 1.00008+00 0.00008+00 0.00006+00  1.000GI+00 1.4818E-10
260.  WNE 1.8215€-05 0.,0000€+00 9.99986-01 C.00006+00 6.7642E-07 1.4607E-10
261, o7 1. 74208 -0% 9.5973¢-01 1.0001E+00 -3.2349€-07 1.6470£-03 1.3970€-10
262. 3BA 1.7203€-05 9.9995¢ - 01 1.00006+00 -4.0083E-10 3.5820¢6-7" 1.3796€-10
263. SBC 1.5854¢E-05 9.97536-01 1.0000€+00 -2.0053c-08 1.3550¢- 1.27%E-10
264, cco 1.5537€-05 1.0371g+00 9.9999c-01 2 .9778E-07 2 B030€-04 1.2460€-10
265. RI4 1.51756-05 0.0000€+00 9.99996-01  0.00006+00 &.3000£-06 1.2170€-10
266, L) 0.0000E+00 9.93726-1 1.0002€400 -5.1975€-08 3.0970€-02 0. 0000€+00
a7, oot 0. 0000E +00 0.0000€+00 1.00006+00 0.0000E+00 2.8%3€-05 0.0000g+00
268,  Af7 0.0000€+00 9. 9963E 01 1.00008400 -2.997BE-09 2.2947€-04 0.0000£+00
269,  Ms) ¢.0000F « 70 9.93816-01 1.00006+00 -4.9671E-08 7.1010€-04 0.0000€+00
270.  AFC 0.0000c+00 9.9972e-0 1.0000E+00 -2.2749€0-09 4.86T%:-04 0.0000£+00
27i. PRI 0.0000€+00 9.9987E-01 1.00000+00  -1.1964€-09 1.0200€-01 0,0700€+00
&re. o7 0, 0000€ +00 9. 999%E-01 1.00006+00  -4.9264E-10 2.58256-04 0.0000€+00
T3, ntA 0,0C00€+00 0.0000£+00 1.G000F+00 D0.00D0E+CU & .0554E-0S 0 .0000E+00
274, cc2 0.0000€+00 0. 0000 +00 1.0000E+00 O.0000€+00 3.1228£-05 0.0000€+00
Zrs.  of2 0.0000E+00 9.5983F -0 1.00006+00 ~1.3919€-09 3.31306-04 0.0000E+00
276.  PRX 0.0000€+00 9.9879¢-01 1.6300E+00  -1,TOV6E-09 2.0.706-03 0. 0000E+00
er?. 18} 0.0000E<«00 0.0000€+00 1.0000E+N0  0.0Q00E+00  0.0000E+00 0.0J00E+00
278, 13 0.0000€+00 9. 9996E - 01 1.0000+00 -2.9063€-10 1.66406-02 0.0000¢ +00
2y, ™ 0.0000€+00 9.8300E-02 1.0000E+00 -7,.2315€-06 $5.0560€-05 0.0000¢+00
280, ¥ 0. 0000€ +00 0, N000E+0C 1.00006+00 0.0000€+00 0.0000E+00 0.0000€+00
28, 080 0.0000¢ +00 0, 0000€+00 1.00006+0C  0.0000€+00 ©.0000E+00 €. 0000€+00
282. 71§ 0.0000€+00 0. 0D00E+08 1.0000E+00  C.00006+00  0.0000€E+00 0.0000€+00
283, MEY 0. 0000€+00 0.0000¢ +00 1.00008+00 0.0000E+00 0,0Q00E+00 0.000CE+0D
28, spY 0. 0000e+00 0. 0000€+00 1.0000E+00 0.0000€+00 0.00008+00 0.0000€E+00
285. ArB 0.0000E+00 0, 0000€+00 1.00006+00 0.0000E«00 1.2482¢-05 0.0000€+00
286, MSC 0.0000&+00 0. 0000E+00 1.00006+00  0.0uD0E+00  0.0000E+00 0.0000€+00
287. N 0, 00008+ 00 0.0N00E+00 1.0000€-0C 0.00008+0C 0.0000E+00 0.0000€+00
288, OCB 0. 0000 +00 5.766TE- 01 1.00018+00 -1.8755E-07 2.2960-03 0.0000¢+00
289. 0.0000€+00 9.9509¢ - 01 1.00006+00 -3.9380€-08 2.0000¢-04 0.0000E+00
29C.  IAZ 0. UOCOE +00 8.6336€-01 1.00016+00  -1.0964E-06 5.8650€-04 0.00C0E+00
291, oo1 0.0000£+00 9.996(€ - 01 1.00006+00 -3.2138E-09 1.1950€-03 0.0000E+00
274, P1s 0.0000E+00 0.,0000€+00 1.00008+00 ©.0000E+00 0.00D0E+00 0. 0000E+00
293. PRO 0.0000€&+ 00 0.0000E+00 1.000Cc+00  0.0000E+00  ©.0000E+00 0. 0000€ +00
294, pR2 0. 0000€+00 2.9298E -1 1.0000€+00 -5.6298£-08 5.22408-04 0.0000E+00
295. Cs6 0.0000¢+00 9. 9987 -0t 1.00006+0C -1.0699€-09 3,5740€-02 C.0000€+00
296. Fil2 0. 0000€ +00 B.ARBEE -1 1.0060-+00  -1.2438E-06 2.54708-02 0.0000¢+00
297. o3 0.00V0E +0C ?.9998¢€ -1 1.00C0€+00  ~1.5598E-10 S5.0000F-02 0.0000E+00
298, ss 0.0000€+00 9.9996E-01 1.0000E+00 -4.88212-10 &, 7728E-04 0.0000€+00
29%. PRS 0.0000E+00 9.9905¢-0 1.0000€+00 ~7,7924E-09 2.5930E-02 0.0000€+00
300. il 0. COD0E +0U Q.G - 1.0000F+00 -4.08B9e-08 3,2777¢-04 C.0000E+00
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TABLE 7-1. Split Fraction Importance for Large, Early Containment Failures arid Bypasses

. lmpartance

0.0000€+00
0.0000€ +00
0. 0000€+00
0. 0000 +00
©.0000E+00
0.0000€+00
0.0000€ +00
0.0000€ +00
0.0000€ «0C
0.0000¢ «00
0.0000€+00
0.0000€+00
0. 0000€+00
0. 0000€+00
0.0000€+00
0.0000€+00
0.0000€ «00
(). 0000 + 00
0.5000€ +60

Split fraction lepartence for Group : LECFEY

Achievement .

9.6026E -0
7.9321-01
9. 7979E -0
0. 0000E+00
9.9768e-01
9.9857% -0V
9.9522. -0
0.0000€ +00
0.0000€ «00
9.9994E - 01
¥.9455E -0
Q.9G4E-O1
745743 -01
0.0000E+00
0. 0000E +00
A 81906 -0
9.97868 -0
0.0000€+00
9.5622e-01
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MODEL Mame: BV2LVLZ

Sorted by Importance
Group Freqercy = B, 0195€-06

16:31:49 26 A 1992

. 0000€ +00
LQOGDE+GO
.0000€+00
0000+ 00
. D000E+00
.0000E+D0
L0000 +00
.0000E+00
.0000€ +00
LDONJE+00
.GOGOE+Q0
.DOCOE +00
.DOOOE+D0
. D000E +00
. D000E +00
LO001E+00
.DOGOE+00
.0O00E+00
. 0000E «00

Pajge &

Derivarive,

~&.7919€-07
-5.4508¢-08
-1.6228¢€-07
0.0000€+00
2. 0448E - 08
-1,1526¢ -08
-3.83568-08
0. 0000E+00
0.C0oN0x+00
4. 9067610
4. 37408-08
4. 53248 09
+2.0394€ - 06
1. 0000€+00
0, D000E +00
9. LTS6E-07
“1.72136-08
0., 0000€ «00
-3.5115€-07

SF value.....

1,834 7E- 04
5.104UE 04
1.39396-03
0.0000£+00
1.2250€-02
&.4980E-03
9.98356-04
0.0000€ «00
0.00008+00
2. T4E3E- 04
3.4410E-04
1,6030¢ -03
1.81208 -04
0.0000€+00
0. 0000E+00
5. 1510606
1.2900€-03
0.0000E+00
S.6721E-0%
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a) 1f the recommended value(s) were used,

b) 1f value(s) cther than the recommended vaive(s) vere used,
and the basis for the choice; or

¢) 1f the sensitivity study indicated vas not performed,
provide the reasons for omitting the recommended analyses.

Response 9. Calculations were performed with MAAP-3.0B, Revisions 14 and 16.
The analysis for Surry described in NUREG-1150 was used as the
basis for the PRA quantification and no sensitivity studies were

petformed by DLC.

Guestion 10, Discuss briefly the quantification results for each containment
isolation failure mode (including common-mode failure).

Regponse 10, (LATER)

Guestion 11. The Table vu Pages 2.4 1 and 2, identifying valk-throughs, does
not explicitly identify any specific system wvaikdowns by analysts
to account for the impact of plant modifications prier to wvalk-
throughs, or modifications conducted during the time frame of the
YPE. 1In addition, in the list of information sources (Table

' 2.4-1), there is no mention of Engineering documents used ro

control plant modifications.

Vhat is the "FREEZE" date used for the plant configuration
analyzed in the IPE?

Since there is usuall; a lag time between docuwents that request
plant modifications and revision to documents that were used to
base the models on, were any modifications incorporated in the
plant that were being done just before the freeze dare that wvere
not incorporated in the medel?

Response 11.  (LATER)
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Question 12.

Renponse 12.

Question 13.

Resvonse 13,

Questio. 14.

Regponse 14.
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Duquesne Light Company (DLC) has stated that the PRA for B\ - 5
originally performed by Pickard, Lowe and Garrick, Inc. (PLG, and
Stune & Webster HKngineering Corperation (58W), and that DLC
personnel incorporated plant-specific data and requantified the
wodel. Hovever, iable 5.3-1 shows minimal involvement of the DLC
organization in reviewving the quantification.

3ince expertise in the methods is important to ensure that the
technigques are correctiy applied, please discuss DLC pexsonnel
participation in the update of vhe BV-2 Model and the completion
of the Beaver Valley Unit 1 (BV-1) PRA.

( LATER)

Section 5.4 resolution of comments indicates that the review
comment/resolutions wece documented in accordance with the PLG-
0223, "Quality Assurance Program". Does conformance with this
prograw comply with the DLC in-house reguirements for
documentation?

Will comment/resolution for BV-1 use PLG's program or DLC's?

The PLG Quality Assuvance Program requirements for documentation
meet or exceed the DLC program requirements. BV-1 Comment
resolution; wily be documented per the DLC program.

Table 3.1.1-2 identifies Instrument Air as being captured under
Initiating Event "TLMFW". Hovever, there is no discussion in
Section 3.1.1 (Initiating Events) which indicates that the
frequency of this event wvas added to the "TLMFV". Please
identify the frequency of Loss of Instrument Air (LOIA), and the
source, i.e., vhether the frequency wvas obtained from generic or
plant-specific data.

Loss of Instrument Air (LOIA) was not explicitly added to the
Total Loss of Main Feedvater (TLMFV) Initiating Event frequency
because the frequency of LOIA is a small percentage of TLMFV.
The frequeancy of LOIA from gegsric sources reported in Ib.
Reference 3.3.1-3 is 2.0 x 10 per year. This frequency
corresponds to total Losses of Instrument Air. It is seen to be
very small compared to the Total Loss of Main Feedvater frequency
of 0.12 per year. Partial losses of air to individual components
(e.g., MFW valves) are alr. y accounted for in the frequencies
assigned to such ipitiating events, i.e., such events are
included in the derivation of initiating event frequencries for
partial and total losses of Main Feedwvater.

S !
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Cuestion 15.

Rzsponse 15.

Discuss the impact of LOIA on frort line and support systems
designed to mitigate the effects of failures sustained during or
after a trip, and the rationale used in combining the event with
TLMFV as opposed to treating it as a unique Initlating Event.

The impact of LOIA on systems 1. described in IPE Sectiuvn 3.2:2,
dependency tables. Both the intersystem dependencies associated
vith instrument air and the containment instrument air systems
are identified. The first page of the Support-to-Frontline
System Dependency Table, Tahle 3.2.3-2, vas inadvertently omitted
from the submittal. This first page of the table is attachud as
Page 18 of this submittal,

The loss of containment instrument air would cause the aiv-
operated containment isolation valves inside containment to fail
to the "fail-safe" position, As indicated in Yable 2.1.1-2, this
would cause the CCP jsolation valves for the RCP thermal barviey
cooling tn fail closed, but RCP seal injection and RTP moter
cooling would remain available. Therefore, loss ot this system
vould not cause a plant trip.

The immediate impact on the plant of a losx of Instrument air
weirld be closure of the feedwater control valves, the condenser
steam dump valves, the isolation of lerdown, and the loss of
control for ncrmal pressurizer cpray. The MSIVs will eventually
close when their accumulators are exhausted; i.e., after
approximately thirty (30) minutes.

The most significant impact of a loss of Iustrument Air on
systems designed to mitigate a plast trip is the loss of Main
Feedwater and the Main Condenser. The TLMFV Ini:iating Event
includes the sawe impact on main feedvater and the condenser as
the LOIA, Treating LOIA as a unique Initiating Event wonld add a
minor contribution to the total core damage ‘requency. This
ennciusion is based on the fact that the Auxiliary Feedwater flow
valves and the pressurizer PORVs are not dependent on compressed
alr at Beaver Valley Unit 2, as they are at sume other plants.
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Response 18.

Question 19.

i.
l_
;

Response 19,

a) Provide a iisting of the frequency of Initiating Events
(e.g., Turvine Trip, Reactor Trip, Lloss of Offsite
Pover/Main F.¥W./Instrument Air) that wvere obtained from
plant cperating experience, as opposed to thoo srrived at
through system analysis.

b) 1nclude a discussion of the updating procesc for the
Initiating Events and a discussion of the frequency of those
events vhose total freguency is made up of multiple events
(e.g., TLMFV).

Section 1.1 states that in 1991 DLC developed a plant-specific
database and used it tc reguantify the Unit 2 PRA model.
However, Sectiom 3.3.2.1 indicates that the plant-specific data
presented and discussed in Section 2.3.2 vas collected betveen

11/87 and 12/88.

¢) Has the data presented been captured througn 1988 or 19917

d) 1s the PRA mcdel quantified using plant-specific data
different from what is presented in the IVE?

e) If the PRA medel has been guantified using plant-specific
data through 1988, please provide a discussion of any plans
to update the database and the PRA model. arl any componant
tailures or Initiating Bvents occurring since 1988, which
would impact the IPE vesults.

(LATER)

Generir Letter 88-20 end  NUREG-1335 vequest that the TIPE
submittal provide a list of all generic plant data for equipment
and Initiating Events, including origin and method of analysis.

Sinee Section 3.3.1 indicates that for a majority »f componentis
the generic component failnre rates vere taken from "ualabase for
PRA of Light Water Nuclear FPower Plants", PLu-0300, 1989, and
¢ince this document is not in the public domain, please provide a
lieting of the generic component failure rates used for the BV-D
IPE (or the PLG database uced in the analysis). This list should
include those generic values used as a basis for updated values.

(LATER)

D o [ i ¥ [ -
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Quastion 20.

Pesponse 20.

Question 21.

In verifying that the sutnittal contained a listing of Initiating
Event frequuncies, it vas noted:

That the system Initiating Event frequencies in Table 3.1.31-3
vere ditferent from the values provided in Table 3.3.5-2.

A constant value is displayed for all parameters of the
distribution for Initiating Events. WAX, WBX, and WXE.

Explain these apparent discrepancies, and provide a discussion
vegerding any possible impacts on the results presented in the
1PE, due to these discrepancies.

Table 3.3%.5-2 used Beaver Valley Unit 2 plant-specific data for
obtaining the Initiating Event frequencies derived from system
models, while Table 3.1.1-3 used PLG generic component failure
rates. The values from Table 3.3.5-2 are correct and were the
ones used to quantifv the Event Tree=, Table 3.1.1-3 should have
been updated to reflect these values.

When developiug the Service Vater System models for Riskman, it
vas necessary to break the system up into szvecel different
smaller Top Esents in order to generatc the cutsets. The values
for the WAX, WBX, and VXB initiators were derived from equations
that used mean valuer from the initiuting uncectainty
distributions for these smaller Top Events, and are, therefore,
only point values bused on the means of the smaller Tops
initiating Event frogquencies. This, however, has nu eftect on
the core damage frequency, since Riskman only uses the mean
values of the Iriiiating Event distributions to quantify the
Eveur Trees.

The Internal Flooding Analyeis indicated tiat mitigating features
such ae reJundancy and separation were considered. However,
astual npeiating experience has demonstrated that separate rooms
do not necessarily provide protection because of drain systems
that are pligged or allov backflow, unsealed docrs, or
maintenance actlons or sicuations., Discuss how vonsideration vas
given to these conditions in the flooding analysis, ant how they
impacted the choice or quantification of Initiating Events.
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Response 21,

Question 22.

T R R — B T T o ——

The choice, quantification and Jmpact of internal flood
Initiating Events is based on evaluation of actual flood sources
at each location, as well as potential propagation into the
location. In considering propagation, the number and size of
drains vas considered, vhether there are seals on the door was
considered, and whether the door opens out of the room or into
the room was considered. In addition, backflow through drains
wvas reviewed, These considerations were checked in the field
during walk-throughs. In general, if there were several drains
in & room, it was assumed that most were functional {(unplugged)
and a large flood wnource was required to impact equipment.
Maintenance actions weire considered with regard to flooed
Initiating Events and are included in the Initiating Fvent
darabase. Maintenance was not explicitly considered with regard
to open doors or plugged drains. Most * srs are fire doors vhich
require frequent inspections or fire tches when open. Door
seals vere yualitatively considered with regard to the most
likely propagation path for smaller floods. Hovever, door seals
alone were pot the basis for scresning out propagation to an
adjoining location.

As an example, the Cable Vault Flood Initiating Event (CVFL) is
haved on a flood that occurs in Room CV-2 where there is only one
(1) floor drain. The flood collects in this room, failing one
train of MCCs, and eventnally fails the door that opens into Room
CV-1. The flood is ar 'med to fail redundant MCCs in CV-1. A
potential floud even: . CV-1 is assumed to be enveloped by the
initiator in CV-2 because there are several drains in CV-1, there
is less flood potential in CV-1, the area is much larger in CV-1,
aud the more likely propagation path is into stairvells and tu
the pipe tunnel There are doors that open into CV-1 from the
Emergency Switchgear Room, however, the drains and floor areas in
the Svitshgear rooms were judged to be sufficient to handle
leakage into the rooms.

Sections 1.4 (Summary of *ajor Findings), 3.3.8 (Interior
Flooding Analysis), and 4.8 (Back-End Results) do uot
characterize the impact of internal flooding events, either as
important or not significant. Hovever, Figure 4.8-1 shows that
Control Building Flood (CBFL) events contribute approximately
6.6% of the "small early containment failures or bypasses", which
is the third largest contributing initiator.

Provide a discussion of the flooding analysis addressing vhether
the process yields non-conservative, realistic or conservative
estimates, and DLC's assessment of the IPE conclusions in light
of this, especially with regard to CBFL.
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Response 22,

Section 1.4 is a brief executive summary of the major findings
vhich did not include a summary of internal flood contributions.
However, Section 1.4 does describ. the dominant core damage
sequences (Level 1) and early large release sequences (Level 2),
which indicate that internal floods are not dominant sequences.
Section 3.4 summarizes the Level 1 results, and as shown in this
section, internal floods provide a minor contribution to core
damage frequency.

Section 3.2.8 provides a qualitative summary of the internal
flood analysis, the resulting initiators identified from the
study, and insights from the study. The final results from
including th: initiators in the overall accident sequence model
are included in Sections 3.4 and 4,.8.

Section 4.8 indicatez that internal floods contribute, but do not
dominate releases. CBFL's contribution to small early
containment failure s based on a service water flood in the Fan
Room next to the Mzin Control Room, and a fire vater flood in the
Coble Tunnel. Beth floods are assumed to propagate to Elevation
707 of the Contrel Buiiding which houses process racks and other
electrical equipmwent. This will likely cause a plant trip and
could spuricusly operate eguipment. A detailed analysis of the
impact wvas not performed. It was assumed that solid state
protection would fail after the plant trip and, if the operators
fail to initiate safety injection, they would also fail to
isolate containment (small early release in Level 2), resulting
in core damage. There are potential conservatisms in that the
service vater flood would most likely propagate through double
donts in the Fan Room to the outside, Hovever, it was
cons .vatively assumed that the flood would push the stairvell
door open to Elevation 707. Credit was given to operator
detection arni isolation for the service water flood. This vas
not the case for the fire water flood. Another potential
conservatism could be the human error rate used for responding to
this flood. As mentioned above, a detailed analysis . the
impact of the flood was not performed, and a detailed analysis of
the timing of operator resporse was not performed. The
conditionél probability of operator failure to initiate safety
injection and isolate ghe containment used for this Initiating
Event was 1.04 x 10 ", This process is considered to hc
conservative since the quaranteed failure of operators to isolate
containment 2fter failure of SSPS results in a large percentage
of its end-states to be assigned to the small containment bypass
release group. Therefore, CBFL shows minor contribution to core
damage frequency, bt indicated some importance ro the Release
Category Group II frequency
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Question 23. It is noted that in the discussion of Top Events DG, pp, 1E, 18,
IV and 1Y, the time that pover is specified to b~ available is
dependent on "How Long The Batteries Last", and is identified as
either 3.5 or 8 hourse. However, the system’s description for DC
Bl.ciric Power (Section 3.2.1.2.9) states the assunption that
folloving a loss of AC powver DC power is evaluated for a mission
time of just 2 hours, The BV-2 FSAR Chapter 8 also indicates
that the 1'fe of the batteries under design loads is 2 hours.

Discuss the technical basis, or provide a veference for the
assumption of battery life longer than 2 hours, as relates to the
Top Events above.

Response 23. ( LATER)

Question 24, In Section 3.1,3,1 (General Transient/Small LOCA Tree) under the
description provided for Top Event CI (Containment Isolation), a
discussion is provided which relates to the Seal LOCA Model.
However, the discussion and Section 3.3.3 (Human Failure Data),
which is referred to therein as containing the 5eal LOCA Model,
do nct explicitly describe the Model used for the IPE submittal.

Provide a discussion of the Seal LOCA Model, as used in the BV-I
submittal including the various leak rates, timing of seal
failure, and the prabability of their occurrence with and wvithou!
the seal return line isolated.

In addition, discuss the impact on Core Damage Frequency (CDF),
if the assumption is incorrect that the low pressure seal leakofl
pipe vill withstand high pressure on failure of the number one
seal.

Response 24. The General Transient/5mall LOCA Event Trees are described in
Section 3.1.3.1. Section 3.3.3 provides a summary of the
electris pover recovery approach. The electric powver recovery
results are also summarized in Table 3.3.3-11.
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Table B.2-1. Seal LOCA Flow Rates (GPM) per Pump with and without Prir  ry
Depressurization
Time after Station Blackout (hours)
Probability Cumulative
Probabliity 0-1.0 1.0-1.5 1.5-2.5 2535 4.5-55 3.5+
(gpm) | (gpm) (gpm) (gpm) (gpm) (gpm)
0.2712 2112 21 21 21 21 21 21
0.0151 2863 21 21 21 61 61 681
0.0161 3024 21 21 61 61 61 61
0.0181 .3205 21 61 61 81 61 61
0.0120 3325 21 61 108 108 108 108
0.0059 3384 21 61 108 108 120 175
0.1120 1504 21 61 250 250 250 250
0.0136 4640 21 120 250 250 250 250
0 5302 9942 21 250 250 250 250 250
0.0016 .9958 21 308 308 308 308 308
0.0042 1.0000 21 480 480 480 480 ! 480
NSW1IN0043 042531 PLG
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Questior 25.

Response 25.

Question 26.

Response 26.

Section 3.4.3 of the submittal provides information on the
importance of the five (5) systems that perform Decay Heat
Removal (DHR) functior~, and indicates that no particnlar
vulnerabilities have ~euv. found. Hovever, the values provided in
Table 3.4.3-1 as th~ "percentage of CDF in which event is
failed", shov a non-negligible contribution for some Top Events
dus to loss of support (e.g., MPF 9.7% and AFF 20.2%). A value
for HHF (High Head Safety Injection Pumps, Support Unavailable)
is not provided; however, Table 3.4.2-1 shovs the percentage of
CDF with this split fraction as 62X.

Generic Letter B88-20 and Appendix 5 therein, indicate that
support systems are important to the DHR Function and suggests
that they be considered in the search for DHR related
vulnerabilities. Therefore, please discu = the impact of support
systems on these five (5) systems, d*¢’ _centiating betveen the
contribution from Loss of Pover (uLOSP and BVX), and cther
supports such as Service Vater, Primary Component Cooling Vater
and Instrument/Containment Instrument.

( LATER)

Table 3.4.3-1 shows the percentage of CDF in which the Event AFF
is fajled as 20.2% (2.84B-5) identifying it as due to Large Flood
in Safeguards Area. Hovever, Figure 3.3.8.2 (comparative
contributions to core damage from floods) shows that only 16.6%
of the CDF from all flood. (7.32E-6 x 0.166 = 1.22E-6) is due to
safeguards floods. Provide a discussion of this apparent
discrepancy and other values in the table which may likevise
impact the results of the IPE

(LATER)
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Question 27. As indicated in the paragraph on Feed and Bleed Cooling, the BV-2
design "minimizes the frequency of sequences involving failure of
AFV and Bleed and Feed Cooling, relative to other PWRs previously
studied", because of credit taken for realigning the electric
motor-driven MFW pumps. It would appear that this capability is
of significant benefit to BV-2.

Discuss the benefit derived from this capability in terms of CDF
with and without this capability. In concert with this, please
provide the benefit derived from the capability to feed and bleed
upon loss of all secondary cooling (i.e., MF and AF) in terms of
CDF with and without this capability.

Response 27. ( LATER)

Question 28. Provide a list of the types of Initiating Events identified as
"other” in Figure 3.4.0-2, and the breakdovn of their

contributions to CDF.

Response 28, See attached Table 28-1 for the breakdown on all or the Beaver
Valley Unit 2 Initiating Event contributions to the total core
damage frequency.
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Question 30,

Response 30.

Question 31.

Response 31.

The PV-2 submittal has identified loss of Emergency Switchgear
Room FVAC as a significant contributor to CDF, due to the
relatively rapid rise in room temperatures that will exceed the
qualification temperature of equipment in the room. Hovever,
experiences of other plants have indicated that temperature rise
determined by test on loss of HVAC is not as rapid as determined
by calculation.

The possible prediction by calculation of temperature rise
significantly more rapidly than wmight be experienced and could
cause a distortion in the identification of contributors to CDF
and subsequent misapplication of resources. Is DLC giving
consideration to verification of the rate of temperature rise
determined for the Emergency Switchgear Room on loss of HVAC, to
establish if the contribution from this event is zppropriate?

(LATER)

Section 6.1 indicates that the two (2) rirk factors of merit that
have been considered are CDF and early release frequency. In
addition, Section 6.3.1 states that in order to determine
vulnerabilities the major accident "CATEGORIES" were evaluated
along with top ranking seguences.

a) Provide the definition of vulnerability, and describe the
process used in conjunction with the above to identify the
vulperabilities as requested by NUREG-1335.

b) Discuss the findings telated teo identifying potential
vulnerabilities vith respect to containment failure or by-
pass, and assessing any associated plant modifications.

¢) Discuss the anticipated benefit (decrease in CDF or impact
on release category), the rationale by which the listed
option was chosen from the potential options, anu the
respective timing, if implementation for those '"under
reviev".

d) Discuss the consideration given to independent failure of
the Service Water Headers (WA and WB involved in 13.7% CDF,
and in top ranking sequences involving small LOCAs which
contribute 21% to CDF), and the common check valve in the
suction of the HHSI pumps (VL-1, involved in approxinately
15% CDF, and also in top ranked sequences involving less of
vital bus and small LOCA) as vulnerabilities.

(LATER)
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