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Docket No. 50-346
Richard C. DeYoumg, Assistant Director for Pressurized Water Reactors, L.

REQUEST POR ADDITIONAL INFORMATION FOR DAVIS-BESSE

Plant Name: Davis-Besse

Licensing Stage: OL

NSSS Supplier: Babcock and Wilecox

Architect Engineer: Bechtel

Contaimment: Dual

Docket Yo.: 50-346

Respomsgible Pranch & Proiect Mamager: PWR {4, I. Peltier
Requested Completion Date: July 6, 1973
Applicant's Response Date: October 12, 1973
Description of Response: Additiomal Informatioum
Review Status: Awaiting Information

The enclosed request for additional information for the Davis-Tesse
Nuclear Power Station operating license review has been prepared by
the Contaimment Systems Branch after having reviewed the applicable
sections of the FSAR.

The following comments are based on our review:

1. The applicant has not performed a complete pipe break spectrum
analysis vhich would identify the break ~{ize and locatiom that
results in the highest calculated containment pressure.

2. The applicant has not discussed the conservatisms in the analysis
of the core flooding rate or preseanted curves of core flooding
rate as a function of time.

3. The applicant has not described the core reflood model.

4. The applicant has wot provided sufficient informatiom to permit us
to perform confirmatory containment response analyses.

5. The applicant proposes to repressurize the containrent following

a2 loss-ef-coolant accident as a meams for diluting possible hydrogen
evelution from metal-water reactors or radiolizers. Since the

8002030114

) : PN

O t ................ t ................ L ................ fom e L
| - i |
GRS }-.. ........... }
!

- S ormatesee s, - o] 2 S oI I et et by
Farm AEC-J18 (Rev. 9-31) AECM “ T U S GOVERNMENT PRINTING OFF CE 19 3—ae9. I8

o ——— ] . - S — ———n o el M i s e i e e A N B -




LT L e ——

;

e SR WS o S -

e

S —— - w— . W

"""’X '?-rmgs”w»}-w '"W@ W‘My‘ep- Py
CiagmSsesh C. o ’{ 0‘

- *‘ . - .-
L T N x -
e Y “ » 'v-: i

?

Besse plant predates the guidelines of RG 1.7, the concept
of a purge system could be acceptable as a means of hydrogea
coutrol based on the Supplement to RG 1.7.

igned bY:
opigioal ST I

Robert L. Tedesco, Assistamt Director

for Contaioment Safety
Directorate of Licensing

Enclosure:
Request for Additional Informatio.
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6.1 The FSAR indicates that cold leg, pump suction and pump discharge
breaks have not besen analyzed, and it is sot appareant that the
3 £t hot leg break results im the higheet calculated containment
pressure; therefore, provide the results of containment pressure
response anmalyses for a specirum of break areas for a cold leg
(pmp suction) pipe and a cold leg (pump discharge) pipe to
identify the break size and locatiomn that results in the highest
concaiument pressure, Include the following ianformatiom for
each case analyzed: Dbreak area, break locatiom, pesn contain—-
sent pressure, time of peak pressure, and energy released to the
containment up to the time of peak pressure. For che loss-of-
coclant accident at eacia of the assumed break locations, {.e.,
the hot leg and cold leg, pwap suction and pump discharse pipes,
that results i{n the highest calculated contaimment pressure, pro-
vide a table of mwss release rate (lb,/hr) and entnalpy (Btu/lby)
as a function of time (hr) throughout the blowdown and core reflood
phases of the accideants,.

6.2 Provide an analysis of the containment pressure response for a
spactrum of stsam gemerator, steam line and feedwater pipe
ruptures. Specify the postulated break sizes and locations and
initial plant conditiomns. Provide justification for the assumed
initial plant conditions. Desecribe tae analytical wmodel used ia
the analysis. Discuss the couservatism in the snalysis with regard
to maximizing the enerzgy release to the contalnment. Provide a
table of mass release rate (lby/ur) and eathalpy (Btu/lby) <«s a
functiom of time (hr) for the secondary system pipe rupture thac
results ia the highest containment pressure.

6.3 The FLASH computer code is used to predict the mass and energy
release to the contaimxant during blowdowm. Discuss the assump-
tions made to obtain comservatively high energy release rates
from the core for comtainment evaluation studies. Discuss the
criterion uwsed to establish the time to DNB counsidering tiat a
conservative approach would be to delay UNB until the core was
voided by staam.
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gensrators to the primary coclaat by comduction through
the tube walls. Discuss the heat trmmsfer correlations
wsed for beth the primary asnd secondary sides of the steam

lowdown. Give the additional energy that
the containment i{f UNB wvas delayed om
the stesm generator tubes.

(1) Discuss the assumptione made regarding the vater remsaining
in the reactor vessel at the end of blowdown., Wa believe
a comservetive approach for coutainment analyses would be
to assume Chat the water remaining in the reactor vessel
is saturated and at the bdottom of the core.

(2) PMacuss the assumpticas made regarding the core floodiag
rate., ¥We balieve a conservative approach for comtainmeat
analyses would de to assune full ECCS operatiom.

(3) Discuss the assumptions uade regardiag the core quench
beight snd carryout fraction. We believe a conservative
approsch for coatailnment sualyses would be to assums a
carryout fractiom of U.3 and that the core would be
quenched at the 10-foot level.

(4) Provide a tabulation of the svstem resistances wmed in the
reflood snalysis. If these resistances were determined
for noruwal system operating conditions, describe the method
usad to extrapolate them to raflood conditious.

After the core has besn recovered with water following a pump
saction break, beiling will occeur to cool the core, and a

two-phase uixture of steam mad vater will be gencrated. Provide

aa analysis showiag the beight that the two-pacse mixture will
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surface areas represent the surface area of one side or both
sides. Also, provide the exposed surface area of the wmis-
cellsnsous sheathed coucrete (item 7 ia Table 6-1).

6.8 Discuss the method(s) wnd the accuracy of the method(s) used
to determine the free comtainment volume. Provide a semsici-
vity study of the effect of the uncertaiaty in csleculating the
full voluse om the countaioment vessel pressure raspounse wader
loss-of -coolant aceident conditiouns. OJiscess how the con-
taioment full volume will ba verified.

6.9 For the subcompartment analyses, provide assuraucs taat thers
sre ao flow restrictions within a subcospartmeat that could
cause prassure differences. UViscuss the difference between
the orifice flow area and the miscellanecus flow area that
are given for each subcompartment, and Low the areas are
treatad by the computer code COPRA.

.10 The arrangement drawings of the plant indicate that the
containment esergency sump is not at the lowest elswatiou in
the plant, and that a significant amount of water could be
retainsed below the elevation at which water would begia to
overflow iato the emergency sump. The reactor vesael cavity,
sormal sump, refueling canal, incore instrumentation tunoel,
pipe tunnel, and value pit ars somws of the areas that lie
below the emargency sump. Also Figure (-17 indicates tlat
ths refueling canal draiss to the reactor vessel cavity which
drainge te the reactor vessel cavity vhich draias to the gormal
susp, and the esergency swyp also drains to the cormal sump.
Specify the water level in the comtalonment followiag a LXCA
assuming the containment volume below the elevation of thas
enarzency sump is wmiformly filled vith water. Discuss the
sdequacy of available NEPSH to the contaloment spray pumps
ia the context of Safety Guide 1, "Net Positive Suction Head
for Emergency Core Cooling and Contstianent deat Remowal

Poaps .
6.11 The intake screem installed over the comtalament emergzency sump
does not appear to be structurally adequate., For example,
ouly 2 single, cowpletaly axposed wire mesh screen is provided,
and Lf the screen vas damaged debris could enter both recircu-
latiom lines. Provide the followiang information:
(1) a wore degtailed drawing of the ilatake screen wuich shows
how the screen 13 attached to the contaimment wvessel wall
and floor,
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(2) assurance that the failure of a portion of the intake
Screen will not negate the effectiveness of the entire
Screem, and

(3) assurance that the Screen camnot be readily damaged by
4 missile or large debris that could be carried in the
vater following a LOCA.

6.12 Specify the manufacturer of the coutainment air cooler mits.
Describe the qualification test program that was conducted
to determine the performance capability of an air cooler
wmit. Provide a curve of air cooler performance showing
enerzy removal rate as a function of containment atmosphere
temperature. Since lake water will be circulated through the
air coolers and since the air coolers will be used under
both normal and accident conditions, discuss how fouling of
the secondary side of the cooling coils was factored into
the analysis of the heat removal capability of an air cooler,
Specify the service water (lake water) temperature used in
the analysis, and provide a table of the maxizum ard minimum,
and mouthly average temperature of the lake water at the
service vater systenm intake .

6.13 ILdentify the duetwork of the contaioment zir cooling system
that sust remain intact following a loss-of-coolant accident
to assure that the functional capability of the system is
not impaired. Discuss the design provisions to assure that
the air cooler unit bhousings and system ductwork can with-
stand the differeatial Pressures resulting from a logs-of-
coolant accident.

6.14 Describe how the fusible dropout register(s) associated with
the containment air cooling system (as shown on Figure 9-124)
will function.

6.15 Provide the following information in Table 6-8, Containmen:
Vessel Isolation Valve Artangements :

(1) the type of valve and valve operator,
(2) the valve locatiou with respect to the coatainment vessel

»

(3) the method(s) of valve actustionm,
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(4) the vi ve operatoy power source,
(5) the valve position on motive process failure,

(6) the lins size, and

(7) the FSAR figure om which the isolation valve arrangement
is shown.

The penetration numbers listed in Figure 6-12 as spares do
mot correspond to those listed in Table 6-8 as spares; provide
clarification.

6.16 The containment vessel penetrations that are exceptions to
General Design Criteriom 56 are listed om page 6-46 of the
FSAR. With respect to items 6 and 7, {.e., the isolation
valve arrangements for the containment wvessel hydrogen
dilution and purge system, snd the contaiument vessel air
sample inlet and outlet lines, the ratiomale “or exempting
them frem the requirements of COC 56 was not preseanted.
Therefore, discuss why thes. penetrations are being con-
sidered to be «xempted fica the requirements of GUC 36,
Include the containment vessel spray lines io the discussion.

6.17 Table 6~8 in the FSAR indicates that the core flooding tank
sample and vent lines are each provided with a single isolation
valve outside containment. The cores floodiag tanks are not
considered closed systems inside containment and, therefore,
General Design Criteriom 57 does not apply to these lines.
Discuss any other bDasis that you may have which would demoun-
strats that the valve arrangement meets the intent of the GDC.

6.18 Table 7-5, SFAS Actuation Summary, iadicates that the contaia-~
ment valves ars grouped into three systems. Provide a tabu-
lation of the isolatiom valves ia each oystem and specify the
trip setpoints.

6.19 Describe the qualification test program that was couducted to
essure the operability of comtaiament isclation valves, valve
drives, positiom indicators, samsing elemeats, cables, ete.
following a LOCA or steam lime bresk accident. Identify the
equipment that was testud. Craphically show the envirommental
test conditions as a funetion ¢l time.
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.20 ldentify all lines penetrating the coutainment that do not
terminate within areas served by the emergency ventilation
system., Provide an estimate of the total amount of coantain-
ment leakage which cam bypass the areas served by the
emargency ventilation system.

6.2] Provide the following information with respect to the planc
combustible gas comtrol systems, i.e., the hydrogen dilutionm
system, the hydrogem purge system, and the contalament air
recirculation system:

(1)

(2)

(3

(&)

Provide an analysis of the differemtial pressures that may
occur following a LOCA for the fan housings and ductwork
of the containment air recirculation system.

On page 3-3 of the FSAR, the hydrogem purge - dilution
system is identified as being seismic Category I. How-
ever, the purge liae 1is oot seismic Category I (as indi-
cated on Figure 9-12A), and is subject to a single active
failure. Since the proposed method of hydrogen control
for the plant iavolves repressurizing tiie contaiament, the
purge line should be designed to engineered safety feature
standards to assure that contiauous aydrogen control
capability will exist. Therefora, provide a hydrogen
purge system that meets the design criteria for an
engineered safety feature.

Specify the maximum allowable pressure tihat the contain~
meat will be repressurized to using the aydrogean dilutiom
systam before hydrogen purge system operation beccmes
necessary.

Specify the power source for each isolation valve in the
hydrogen dilution system (HV 5064, UV 5065, 4V 5090, and
HV 5091) to assure that the hydrogen dilution system is

not subject to a single active failure.

6.22 Provide a P and I drawing of the contaimment gas mounitoriag
system. Discuss the accuracy of the hydrogen analyser.
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the "failure of an interlock" was assumed to occur as the operator
or the control system was imposing a demand signal which would
normally be limited by the subject interlock. Satisfactory
clarification has been obtained from the applicant. This concern
has been satisfied. Reference IIC

Onsite Power

The response is acceptable on the basis that the applicant under-
stands that the continuous rating is the 8,000-hour rating. This
statement was not included in the response. Reference IIIB
Environmental Testing (Valves in Containment)

Response is acceptable, Reference IVC

E s

D. Tondi
ESB-50 Electrical Systems Branch
DRS:ESB:DT Division of Reactor Standards
cce: E. G. Case
R. Boyd
R. Tedesco

R. Powell



