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Washington Public Power Supply System
P.O. Box 968 3000 George Washington Way Richland, Washington 99352 (509) 372-5000

December 9, 1982
G02-82-975
SS-L-02-CDT-82-110

Docket No.
50-397'r.

A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Schwencer:

Subject:

Reference:

NUCLEAR PROJECT NO. 2
RESPONSE TO NRC QUESTION
010.066, NUREG-0803

Letter, A. Schwencer (NRC) to R.L. Ferguson
(SS), "WNP-2 FSAR - Request for Additional
Information", dated August 10, 1982

Enclosed are sixty (60) copies of the response to NRC guestion 010.066,
which was transmitted to us via the reference letter. This response
addresses open item number. 20, "Pipe Break in BWR Scram System".

The responses to the remaining guestions 010.067 - 010.074 will be
submitted under separate cover during December 1982.

Very truly yours,

G..D. Bouchey
Manager, Nuclear Safety 'and Regulatory Programs

CDT/jca
Enclosure

cc: R Auluck - NRC

WS Chin - BPA

R Feil - NRC Site

8 ~ll
82f2i70173 82i209
PDR ADOCK 05000397
A .

PDR



t

I'

~ V

'I

1



Et~CLOSUPE

hJ.";E"=-OBO: states that "'.pe breaks in the control
;vc c U i i c svstefi and he . esU i 'ng envi l on ie a l

be ve. ifiec on a pllar. s:eciiic b=-sis. ir; order
.h guidelines o NUTMEG-O<O, provide infcrmatibn
fo l 1 o~-, nc concerns:

rod drive
ffec.s srould

to Conii0 ril to
to address the

. akino»
c. the
a Cti Oii

i onia i

b
il, st

n" cred-' o r s ea
coii ~ Ql roopi, ~ c.
ou.s-,'de o, the cc
cC.ion)i D»ovlCe

in :h CRD piping
isola-ion vcl ve.

anC c=~ ~ ... r~e c Ol c . Ons ins Ge
~ .,inu.=s,'. r„.; .. = .Or trie -,ii. s-. operator

.-.:-.ci roon plus,=- miri -es,or each ad"'i-

.";eaC Or Coo lcn Yiass » ~ ~ r ~ v
Oi i ii ~ i i ill /

CQ, pa, tmie. "
l o»oo»=-'U»e - r (i)

- Temperature = (t)
- Pressure = f (.)

HUPiii d i".v = f (t)
Airborne Radioactivi y level c (r)

Provide the assumptions used in de ermining .he above in orma ion.if a compu.er was used, provide the compu.er printout and the
follow'ina in ormation:

l. 'With respect to he pi pe to b brok n:

a. Type of ,luid (water or s.earn);

b. Temperature;

c. Pressure;

c. SOUi ce o I he

e. "iow rate {or cssU...ed flog, c e);

Pipe internal d',ameter;
i

g. ''e ed pe»'iriie e» o=.'the b»eck { ceca )
.

;o.cl pipe iriter. c! volume;

< ~ s c i ~

Cescr i ber abQVc.
I I 'iC "re= 4 8'as liot 1 n . rie p I pe i ius

Area 0 i i 1 oh', es:, ": ior, ii i cl y;

k. Di; eren.ial ele",a:.On ;r".-..:rie sou.ce Q ~h



/4~



«g«

1. total flow resistance (only ':;;-. -,;„-; -:,s .;a„e, ) ~

mi ~ ieans to stop f1ul d, low (A=-G, cate va, ve Q I oge '
y G G )

~

aAd

h. lf l.tt. is a valve, the; -..'":=- .=-;G's ";=; -',".-.:=-".t I

low coe,, icient, Ya I ve c I" s ."= . ime, GA" ce I av
initiatior, oi valve closure ~

fc,l 00G.,
im~ uh"il

M- th respect .0 the co™part..>G,",-.s
4

iiu...be, 07 compal tmeh afla i." =; a. 0

b. Fol

I ~

1 i.
11

1V.
v.

Vi.

each compartmert

ini.ial tempera.
initiial pressu. G

ini ial humidi:y
,ree ai. Volume
Aumo.', ~; VGAts
veri-:; anc
minimum pressure
(psia).

Ore

(CRIM i

and ~ ~ Q«

« '
i.o . I0W 0

~ 4 g I V ««Il

".he Aex-. cc.-.."ar-.ment

All assumptions usod, includ',n" '.: "„".: I'„-,',-~<:0 the:

a. Orifice coef,icient for he "Gn" e, Gc.s",or the discharge
fluid; and

b. Fl ui d expans ion f ac or,

Veri',y tha all electrical and mie=hanical equip;, nt neeced to'mitigate
the event is qualified .o the ehv r"n.»ental ondi.ions ce.ermined in

'par't l. Verify that no pump cav:a:ion will occur when

pumping 212'F water.

'rovidea discussion oi the
he br ak in he CP,D pipe a.''.'".=

V CG = Commil men to tii in 1 h 0..
ouip-...ent and materials. Disc =-=-

periodicallv .he exis.ence and ".

I« I c tii<5
« ~ it ««« ~ ~

« ii
~ 4»

«V

ac" ~

«C C '
« ~ ~

I ~ «Pt ot i / ~ «« ~ « ~

i ci'v V « ~ ««'»

70 V~~1

G iakeh «0 isola G

nic brea!.'.."I 0



~ Q»

(sino I ey are no
liaxl " h'a l leve
required to br'nc
resvl. of 1r.erral

sumps are ii r>

t selsm1 I"
I 1 n «l1e C Oi>.

> 1 oociin c.
due «c wecii >I-

OC r

~»
L l ""

Ii
« ~ tc

CONG i

~ IC «

I ~

:he eve... -,;..Part .

r fv -.ria: nc eq>uipmen:
-.ion will fc-;1 as -.he

I»l I OC1

Verify .hiat
includes -.',m

Pe Sonne I cc
requi>res mi" l

cll
>0

«I I ~

« I O>I

analysis per-.cr.-,:=
:he items ';'=-==

00;;. sl>""i" be
nn» ~ ~

I »»+»c C«v I >>c ~ ~

aCI IGIIS gus

J

e l oh'. I "e
»

lee
\ ~

~ IIl «'L

V

»Q«»»»II ~ ~ ~ ~ I rI y

I ~ ~ s
CC

~ ~ «I «»'
IC a I ~ .I

~ \I I
»
» ~ I

cc ior. Ou «Si Ce
C

~ I I «

1. HP survey c= the ar ~ a-.. '=-"-a--c -;0; ~

2 "-s"ab'1shi"=n- o= "-G cc v= = e " ~ ~r

3.
0""- c ~a~ e C i~3 Sa l

n cesscr. Garb .o .ne ar a -.--.
c>:

~ I R Q»I ~ » AfC ~ I» « ~ Ii v«I ~ iC» los ~

I I A
~

4. ."-Ollovina all HP procedures;

5. Peview o, repa'ir procedures.

Assume tha ~ the event occurs w-;..".

available on any shift.
=he minimum plant personnel



RESPONSE TO NRC QUESTION 10.66(4.6)

INTRODUCTION

Following the Supply System submittal responding to NUREG 0803 concerns
(Reference 1 and 2), the NRC is requesting, via NRC guestion 10.66(4.6),
that the Supply System evaluate a single CRD withdrawal line break at a
specified location. However,- according to the NRC's own NUREG 0603:

From page 2-2 . . . This assessment is based on the fact that the CRD
withdraw lines penetrating the containment and routed to the HCUs are
'small in diametei (3/4 in.) and are conservatively designed and of high
quality. Nevertheless, even if the sta, postulated a break in one o
these lines during reactor operation (including scr..m):

(1) The leakage through this break is witnin the reactor coolant
makeup capabilities (feedwater and reactor core isolation cooling)
since, as required by GDC 14, "Reactor Coolant Pressure Boundary,"
the CRD system contains redundant CRD seals and a restricted flow
area that limits the reactor coolant leakage to a very small value;

(2) The reactor ca" be shut down and c"oled dow." '.". an ."rderly manner;
and

(3) No leakage from the SDV, where flow from all other CRD withdraw
lines is accumulated following scram, will occur through the br eak
because of the existence of a check valve between the SDV and the
withdraw line manual isolation valves.

and from page 4-27. . . Breaks upstream from the isolation valves in
the 3/4 in. piping were judged to be minor in size and with no
potential short-term effects on the core cooling capability.

The Supply System agr ees that a single CRD withdrawal line rupture event is
minor and fully enveloped by existing analyses. For example, an Instrument
Line Rupture, FSAR Sections 15.6.2 and 6.3.3 presents a similar type break,
but with larger leak flow and more severe consequences. However, as
requested in NRC guestion 10.66 (4.6), evaluation of the single CRD
Mithdrawal Line Rupture is presented in the following paragraphs to provide
the NRC reviewers with quantification. of the event to support the already
recognized .conclusions stated above.

guestion 10.66 (4.6) contains five parts (I through V) and each section or
part is addressed separately below:
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NRC (}UESTION 10.66, PART I

I. Taking no credit for seals and assuming no operator actions inside o
the control room for 20 minutes (30 minutes for the first opera. or
action outside of the control room plus five minutes for each
additional action), provide the following information for a non
isolable break in the CRD piping be. ween the containment penetration
and the first isolation valve.

Compartment

Provide the, assumptions used in determining the above information.
a computer was used, provide the computer printout and the following
informati on:

Reactor Coolant - Bass flow rate out of the break as a function of
time ( = f (t))
Temoerature = f '(t)
Temperature = f (t)
Pressure .= f (t)
Humidity = f (t)
Airborne Radioactivity level = ; (t)

With

a ~

respect to the pipe to be broken:
1

Type of fluid (water or steam);

b. Temperature;

c ~ Pressure;

d. Source of the fluid;
e. Flow rate (or assumed flow rate);

f. Pipe internal diameter;

g,

3 ~

Wetted perimeter of the break (feet);

Total pipe internal volume;

Exit flow area, if the break was not in the pipe, just
described above;

Area. of flow restriction, if any;

k. Di ferential elevation =from the source to the pipe break;

Total f1 ow res i stance (only if the f1ui d i s water );
l
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m. Means to stop fluid flow (none, gate valve, globe valve,
etc.); and

n. If l.m is a valve, then the valve's ooen throa. area, full
open flow coefficient, valve closure .ime, and delay time
until initiation of valve, closure.

2. Mith respect to the compartments being analyzed:

a. tlumber of compartment analyzed; and

b. For each compartment:

i. initial temperatureii . initial pressu. eiii. initial humidity
iv. free air volume (cubic feet)
v. number of vents and vent areas {square feet) for each

vent; and
vi. minimum pressure to initiate flow to the next

compartment (psia).

3.. All assumptions used, including but not lim .ed to the:

a. Orifice coefficient for the "end ef,ects" for the discharge
fluid; and

b. Fluid expansion factor .





RESPONSE TO PART I

A simplified diagram of the postulated line rupture is shown in Figure 1.
'It is assumed that a complete severence of a withdrawal line occur s,
following a reactor scram, at a location between the Reactor Containment and
-he first isolation valv (in HCU). There is no back-flow through the break
due to a check valve be. ween the break location and the scram discharge
volume (SDV). Therefore, the only leak out of the break is the reactor
coolant "hat can leak around the CRD piston seals. This leakage is normally
a"o;t 2 gpm and can be as high as 5 gpm with badly worn se ls. The
stipulation in the guestion 10.66 above that no credit for seals be taken is
an unrealistic conservatism. However, GE tests show that with seals
completely missing, at operating pressure, the leakage is a maximum of 10
opm. This value is used as the initial leak rate.

The scenario can be defined as follows:

Time Event Description

20 min.

240 mins
(3.8 hr)

Reactor scrams. Complete severence of a single CRD
withdrawal line occurs.

Operator initiates cooldown at 100oF/h. due to
leakage exceeding tech spec valu s.

Reactor on RHR with RC temp< 200oF.

The analysis assumptions and results are presented below in the same order
and numbering system used in the question.

1. a. Type of fluid: Water

b. Temperature:
See Figure 2

c. Pressure:

d. Source of fluid: Reactor vessel

e. Flow Rate: See Figure 3

f. Pipe internal diameter:

g. Wetted Perimeter:

h. Total pipe internal volume:

i. Exit flow area:

j. Area of flow restriction:

Not applicable,
See Item 1.j below.

1.19 x 10-4 ft2 - equiva-
lent area for 10 gpm leak at
1000 psia.
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k. Differential elevation: See Figure 1.

~ ~

l. Total Flow Resistance:

m. Means to stop fluid flow:

Total pipe resistance was neglected
for the low low rates encountered.
The hydrostatic analysis accounted
for orifice pressure drop at the
CRD, see Item 3.a below.

Mech.nica,l plugging at
op rator's discretion, see
Part !II below.

n. Not applicable.

2. With respect to the compartments being analyzed:

aP Compartment pressure and emperature wer e not analyzed for two
bj reasons. First, as stated in our original response to NUR":6

0803, no equipment necessary to achieve cold shutdown
following a scram is located at the 522'evel; therefore,
compartment conditions for equipment qualifica-'.ion is not a
concern. Secondly, the integrated leak mass at 3.8 hours is
only 9370 ibm which, even i h id to the 622'ompartment,
would not si nificantly a,fec. pressure or temperature.
After 3.8 hours, any leakage (c 2 gpm) is at a temperature of
less than 200oF and has negligible effect.

3. All assumptions used, including but not limited to the:

a ~ Orifice Coefficient: Moody critical flow was assumed out
to 3.8 hours for an area equivalent
to no seals and 10 gpm initial
flow. For the hydrostatic pressure
difference analysis, an orifice
equation was used with a discharge
coefficient of 0.7.

b. Fluid expansion factor: Not applicable.

NRC QUESTION 10.66, PART II
II. Verify that all electrical and mechanical equipment needed to mitigate

the event is qualified to the environmental conditions determined in
Part I. Verify that no pump cavitation will occur when pumping 2I2oF
water.

Response to Part II
As stated in Part I.2 above, no equipment necessary for safe shutdown
following scram is located in this area, therefore, environmental
qualification is not an issue. The Supply System interprets ". . . no
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pumo cavitation . . ." to refer to the sump pump to which the reactor
leakage drains {see Figure 1). If the total leakage (assuming no
lashing) drains to the sump, its water level viould be 0.2".

The. efore, pump cavitation is not an issue as the sump ~umps are not
required to prevent flooding.

NRC QUESTION 10.66, PART III
III. Prov'e a discussion of the procedural steps to be t ken to isolate .he

br=- k '.n the CRD pipe at the outside sur, ace penetr =-:-'on of containment
to terminate the small pipe LOCA accident. Identify all equipment and
materials required to isolate the break. Provide a comnitment to
maintain on site these items as dedicated equipment nd materials.
Discuss your procedure to verifv periodically the existence and
condition of these dedicated items.

Response to Part III:
After 3.8 hours the leak is reduced to < 1.7 gpm and 200oF water from
tne severed withdrawal line. It should be noted tha+ a leak of 1.7 gpm
is possible only by neglecting all withdrawal line '.osses and assuming
no CRD piston seals exist. The realistic , low rate would be much less.
~ :emporary fix could be effected easily by plugging or freeze sealin

he tube. Since a permanent fix becomes a question of availabili+v and
the total scenario given in Part I indicates no safety questions oer-
tain to'he incident, the Supply System does not feel a commitmen to
main.ain and verify the existence of the equipment necessary to fix a
leak of less than 1.7 gpm is prudent nor necessary.

NRC QUESTION 10.66, PART IV:

IV. Assuming that the sumps are inoperative for" the event in Part I {since
they are not seismic Category I, Class 1E), provide maximum water level
in the compartment. Verify that no equipment required to bring the
plant to a safe condition wi 11 fail as the result of internal
flooding. Verify that no personnel radiation hazard will exist due to
wading through reactor coolant.

Res onse to Part IV:

See Response to Part II of this question regarding water level and
equipment necessary to achieve a cold shutdown. Wi+h the leak at

< 2 gpm and floor drains available, no personnel wi 11 oe required to
'wade'hrough reactor coolant. As was true, for Part III of this
ques-ion, it is a matter of plant availability, not public health and
sa:ety, as to when personnel would en er. Access to the area can be
controlled since no time constraints are imposed for stopping a leak of
this magnitude.
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Response;
Title From
Alarm
Within:

Total Fire
Loading
BTU/FT ~

[Including
Transient (3)]

T e of Combustibles
No. of Safety
Related Cables
Protected

Ga ons o
Oi,l/Lbs. of
Grease/Cu.Ft.
Charcoal

s.of Ca e
Insu1 ati on

RemarksElevationFi.re Area

RADWASTE 5 CONTROL BUILDING

219 (1)CABLE SPREADING ROOM (RC-II) 448'-0" 78,500 50,000 2 Min.

CABLE CHASE (RC-III)
170 (')467'-0"

to 525'-0" 182,300 10,292 2 Min.

.:3 -(2)(4)
REMOTE SHUTDOWN ROOM (RC-IX) 467'-0" 455000

29,620

1,507 2 Min.

~NN2,0542 (2)SWITCHGEAR ROOM81 (RC-XIV) 467'-0"

TURBINE GENERATOR BUILDING

26 (1)75,780CORRIDOR (TG-1)

REACTOR BUILDING

441 '-0" 7,808 3 Min.

GENERAL FLOOR AREA (R-I) 471 '-0"

501'-0"

23,260

-.29,230

17,218 Oil in Electro-Hydr. Operators2.60 Gal. 2 Min.

14,762

19,365

2 Min.

153 (33,320522'-0" Two RRC Hydr. Fluid
Reservoirs, Se arated and Curbed

220.00 Gal.
2 thin.

7,600548'-0" 4,230 Oil in Pump Motor 8

Electro-Hydr. Operators
5.40 Gal.

3 Min

3 Min.
572'-0" 23,613 8,438 Oil in Electro-Hydr. Operators

Grease in Valve Operators
Charcoal in SGT Units (5)

16.50 Gal.
57.5 Lbs.
179 Cu. Ft.

NOTES:
4

(1) Cable raceway systems protected by 1-hour rated fire barrier/envelopes, automatic sprinkler protection, ionization-type smoke detectors, and ma 1
hose/standpipe systems.

(2) Cable raceway systems protected by 3-hour rated fire barrier/envelopes, ionization-type smoke detectors, and manual hose/standpipe systems.
(3) A transient 55-gallon drum of lubricating oil was considered in all areas.

(4) Eight cables currently identified as requiring fire barrier/envelope protection; 24 cables under analysis.
'5) Protected by fixed water spray fire suppression system.

~{6) For further details refer to WNP-2 FSAR, App. F. Fire Protection EvalI,ation.
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