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435 Sixth Avenve
. Pa
15219

November 30, 1979

Director of Nuclear Reactor Regulation
United States Nuclear Regulatory Commission
Attn: A. Schwencer, Chief
Operating Reactors Branch No. 1
Division of Operating Reactors
Washington, DC 20555

Reference: Beaver Valley Power Station, Unit No. 1
Docket No. 50-334
Auxiliary Feedwater/Containment Pressure Analysis

Gentlemen:

Enclosed are six (6) copies of tlie results of an analysis of the
response of containment pressure to a stezm break accident inside containment
with extended auxiliary feedwater flow to the affected steam generator.

This analysis was performed as a result of questions asked by members
of your staff during the month of September, 1979.

The results of this analysis indicate that the postulated event will

not result in a containment pressure greater than that for which the structure
has been designed.

Very truly yours,

C. N; Dunn
Vice President, Operations

Enclosures
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STONE & WEBSTER ENGINEERIN CORPORATION

to
%hﬂm“ - (enc)
EPJones(enc)

e POOR ORIGINAL

AThompson(enc)
SBurke/job book
JCarey(enc)

Mr. Gilbert W. Moore November 7, 1979
Duquesne Light Coupany

435 Sixth Avenue J.0. NO. 133%52.03
Pitteburgh, PA 15219 DLS- 15169

Dear Sir:

BEAVER VALLEY POWER STATION - ONIT NO. 1
J.0. 0. 13352.0
ATXILIARY

This transmittal completes a Stone & Webster analysis effort relative
to the effects of a main steamline break (MSLB) on containment pressure
considering unisolated auxiliary feedwater system (AFS) flows for up
to thirty (30) minutes after initiation, as Tequestad by the NRC staff
in a recent meeting.

At Duqueene's st, S&W attended an MRC Deeting on the above subject
in Bethesda on 9/21/79. In addition to S&W and Duquesne, VEPCO repre-
sentatives were in attendance. As a result of the 9/21/79 meeting, S&w
has completed analys s that demonstrate the acceptability of the existing
EV-1 AFS wvith respect to a MSLB and the resulting contaimment pressure
transients.

The results of the completed analyses are preeented in Attachment 1.

These results are similar to the preliminary results telecopied by S&W to
the MRC on 10/1/79 and lemented by additicnal information conce
analysis parameters on 1-3%:/‘79 Both of the telecopied transmittals

are included as Attachment 2. The final results (Attschment 1) showv a
lover peak containment pressure than the preliminary results (Attachment 2).
m.muonnduwtbonumumntmmmorguo\dm

that vas added to containment from the two intact steam generators in

the preliminary analysis.

Attachment 2 also contains the important assumptions used in the analyses.
Attachment 3 presents the more significant plant parameters for BV-1 that
might be useful as a basis to Judge the applicability of the BV-1

analysis to similar plants. Attachment 4 shows a simplified sketch of the

Auxiliary Feedwater system functional arrangement.
1497 25



Attachaent 1 demonstrate that ths contailmment
s not exceeded by the continued unisolated
30 min. assuming that the «'fluent discharged
The analysis also demcnstrates that for

analysis calculates the decrease in
coefficient assumed constant) until

Sk requests DIC approval to forward /ttachment 3 to VEPCO for use as
part of their activities related ‘o tiis same concern for the Surry

planta. A of EV-1 and Surry 1 & 2 parameters wvas requested
by ERC at the 9/21/79 meeting atterded by Duquesne and VEPCO.

Following telepbone conversation with Mr. J. Carey of Duquesne Light Co.,
34V has re-evaluated the unisolated feedwater piping volume and the feed-
vatar control valve closure time used in the preliminary analyasis and
the appropriatemsss of both parameters to Beaver Valley Unit 1. S&W
utilisod a feedvatsr control valve closure time corregponding to greater
than the average of the Beaver Valley 1 test results. However, main feed
flovs consistent vith a depressurised steam generator vere assumed.

Thus, the mass of main feedwater entering the affected generator has been

enveloped in the analysis.
If you have any questions, do not hesitate to call us.

Very truly 5:“".
-’:’u/‘ F M//:—

|
R.M. Stark u
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ATTACHMENT 1

FPage 1 of €
=3 % | & v Y P a
Initial Time of
. Steamline Reactor Peak Initial Pressure
S.G. Blowdown Bre Fower Pressure Peak %1 18C0 sec
Data (£2€) %) (PSIC) {sec.) (PSIC)
Westinghouse 1.4 102 (1) 28.4 330 35.3
\
Al BTN 650 38.9
0 (1) I P 4.1
11
SV - LOCTIC 4.5 102 (1) 2.9 7 16.2
k') (1) 6.0 7¢ 18.9
(1)
g™ 36.2 72.5 20.3
. ,
o (2 38,2 73.5 16.3
(1) Initiel Conditicns - 10.4 PSIA, Service Water T = 3¢°F, 7o = 105° (SaT)
(2) Initial Conditions - 11.° PSIA, Service Water T = 32°F, Te = 102° (347)
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ATTACHMENT 2

NCTZS OF TELZPHONZ CONVERSATION

Date of Call: October 1, 1979 J.0.No. 13352,03
Subject:. SV-l MAIN STEAM BREAX ANALYSIS
Participants:
Ducuesne Light Company - Cil Moore
Clifford Dunn
Jack Carey
Nuclear Regulatory Commission - David Wiggenton

Janice Kerriga:
Elinor idensem
David Shum

Stone & Webster Zngineering Corp. - W, ¢C. Drotlef~
E. A. Warmarn
R. M. Stark
C. E, Ader
F. A, Elis, Jr.
E. A. Thomas
B. F. Jones

AS requested by the NRC at their Reetling, September 21, 1973, DLC and &4 reperted
the status of the SV-l main stear line break (in the containment) analys:s,

Assumptions used in the analysis and the Preliminary results of the ZV.l
aralysis are attached,

Calculated auxiliary feedwater Pump rn-out flow for the broken locp is approxi-
mately 1600 gpm, for the two intact loops is aPproximately 200 gpm each, 300 gpm
coming from the turbine driven puzp and 550 gpm eeming from each motor driven
Pump. A containment backpressure of 20 P8ig was included in the broken loep
system resistance. In respense to the NRC's Questicn regarding the change in
sucliary leedwvater Pump-runout flow, SEW stated that 2800 gPm was based on pump
chu'lctoriaticl, whereas the 2000 EPM was based or a more detailed analysis
including calculated system resistance,

The NRC asked ropr & telecopy of the attached assumptions and tables which are to
be marked preliminary in!'omtion, not for docketing,

In addition, the NRC Gsked for a response to the following questions:
1. What main feedwater isclation valve closing time was used in the analysis?

<. What ig the Zaxinmum main steam line volume between the broken steam
generator and the nearest main steam line stop valve?

J. What is the maximum main steam line volure between the damaged steanm
generator stop valve and th: othepr stean generator stop valves?

“e What is the total of > and 3 above? ] 497 333



5. Wrat is the maximum feedwater volume between the main feedwater
isclation valve and the steam generator?

6. Provide Westinghouse furnished mass/energy release for the 1.’ sq ft
break for all power levels available.

A copy of S&kW's respcnses to the above questions is attached. The responses were

sent to NRC, attention Elinor Adensam, 301-4(92-76€17, telecopier number 7371, on
October 3, 1979.

1497 534



TELECUPIED
TIME. sk 6//’ B
-

CATE : >
/7

10, £

Assumptions: - =

2.

3.

A

5.

6.

7.

9.
10.

Main steam non-return valve functions instantaneously to isolate the
taulted steam generator break from reverse main steam flow.

Blowdown rate of the faulted steam gene: ‘tor is calculated by S&i /W,
feedvater flov control valve goes to full open, zero pressure drop
through the steam generator for 30% and '03% cases.

The two intact steam generators stay pressurized.

Steam generstors are isclated by controls sensing the break.

Auxiliary feedwater flow is available within ten seconds, with run-out
flow going preferentially to the faulted steam generator per system
hydraulics.

Heat transfer coefficient is ccnstant, heet transfer vs. time per
computer code. (~~ 1200 BTU/1b)

Containment backpressure is 20 pesig for all cases.

Single active failure is one CIB resulting iz minimum safeguards;
_.e., failure of one-half of the containment sprays.

No operator action is assumed.

All auxiliary pumps operational.

Footnotes

(1.
(2).

Initial Conditions - 10.4 PSIA, Service Water T = 86°F, Tc = 105° (3aT)
Initial Conditions = 11.6 PSIA, Service Water T = 32°F, Tc

"
©
wn

1497 335
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NOT FOR DOCKETING)



1.

2.

3.

5e

V.0 . AMp. 13352 .03

What main feedwater isnlation valve closing time was used in the
analysis?

Ansver: 7.5 sec.

What is the maximum main steam line volume between t. < uroken steam
generator and the nearest main steam line stor valve?

Ansver: 985 ft.J(Loop A)

Wnat is the raximum main steam line volume betiween the damaged stean
generator stop valve and the other steam generator stop valves?

Answer: 8,000 £4°(0 used in the analys‘s)
What is the total of 2 and 3 above?
Ansver: 8,985 tt3 (985 used in the analysis)

What is the maximurm feedwater volume between the main feedwater
isclation valve and “he steanm generator?

Answver: 283 f‘.3

Provide the Westirghcuse furnished mass and erergy release data for
the 1./ sq. ft. break for all pover levels available,

"ersponse:

Yestinghouse data as inputted to our analvsis are given in the
2ttached sheets,

Tececory 1o WNRC (10/3/79)

ATENTION ! ELINCR G. APENSAM

JOl-%F2-7G17 x 737/
1497 436

( PRELIMINARY INFCRMATION - =T/ oF
NCT FCR DOCKETING) SHeE 7 &



PRELIMINARY

Summary of Results of B.V. ! Cont. Pressure Analyses

( PRELIMINARY INFORM
»
NCT FCR DOCKETING)

P ey
SALaviy -

Initial Time of
Steamline Reactor Peak Initial Pressu—e
S.G. Blowdown Bru5 Power Pressure Peak @ 1800 sec
' Data _(£¢°) (2) (PSIG) (sec.) (PSIG) -
Westinghouse 1.4 102 () 33.0 305 8.0 |
30 (V) 39.1 650 | 2.4 |
0 (1) e — : b
|
S& - LOCTIC 4.9 102 (7 34.3 56 I 32.8
‘ !
30 (V) 4.8 65 ; 36.5
o (1) 42.2 63 | 6.7 |
(2)
. b 63 31.2 !
I
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PARAMETERS RELATED TO MSLB IN CONTAINMENT

Bresk Sizes Considered

S.eam Generator Inventory
0% power
30% power
102% power

Main Feedwater added
to affected Steam Generator

Mein Steam line backflow
to break

AFS runout flowv to
affected Steam Generator

Quench Spray Flow Rate

Recirculation Spray Flow Rate

Quench Spray Heat. Removal Rate
Recirculation Spray Heat Removal Rate
Spray Start Time

Containment Free Volume

BTU's available above 32°F
(excluding decay heat)

Heat sinks
Surface Area
Liner
Steel
Concrete
Steel Mass

4.9, 1.4 £1°

150,000 1b @ 1020 psia, 1192 BTU/1b
136,000 1b @ 929 psia, 1195 BTU/1b
108,000 1b @ 782 psia, 1200 8TU/1b

28,836 1b @ 416 BTU/1b
2254 1b @ 1192 BTU/1b

1594 gpm @ 35 pasia backpreisure

2030 gpm/train @ 55 péia containment pressure, full RWST

6800 gpm/train

3.42 X 100 BTU/min/train @ 270°F containment

6.35 ¥ 106 BTU/min/train @ 270°F containment, 240°F sump

QS-! min., RS-5 min.
1,800,000 Ft3

649.8 X 106 BTU

73,300 ft
156,800 £t
152,400 f

2,65 X 106 1b

-
2

700 GPM
@ 2696 FT. TOH
TURBINE DRIVEN

BEAVER VALLEY-!
GASED ON 8700-RN-124A



