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SUBJECT: WESTINGHOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAL
INFORMATION ON THE AP60OO

Dear Mr. Borchardt:

Enclosed are three copies of the Westinghouse responses 1o NRC requests for additional information
on the AP600 from your letters of April 15, 1994, May 23, 1994, June 1, 1994, June B, 1994 and
June 15, 1994. In addition, a revision of a response previously submitted are provided. A listing of

the NRC requests for additional information responded to in this letter is contained in Attachment A.

These responses are also provided as electronic files in WordPerfect 5.1 format with Mr. Kenyon's
copy.

If you have any questions on this material, please contact Mr. Brian A. McIntyre at 412-374-4334.
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Nicholas J. Liparulo, Manager
Nuclear Safety Regulatory And Licensing Activities
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NTD-NRC-94-4291
ATTACHMENT A
AP600 RAT RESPONSES
SUBMITTED SEPTEMBER 2, 1994

RAI No. Issue
220.008RO1; Contaniment residual stresses
440070 | Containment closure/reduced inventory operation
440170 ; Multiple SGTR analysis
440178 | ADS success criteria
440.194 ¢ Recovery factors for LOOP
440201 : Non-coherence in very small break LOCA event tree
440204 | Mission times used in event tree analyses
440207 | Transfers from other event trees
440217 1 ADS MOV failure repairs at power
440222 1 Sequence 6 of S2 event tree
440224 | Sequences 23 & 29 of ATWS event tree
440229 ; Modeiing of SG PORVs & SG safety valves
440237 | Dependancy on CCW system in PRA
440242 ; No credit for RNS cooling of IRWST
440243 1 No RNS dependency on chilled water subsystem
. 450010 |} Main control room habitability system
480.079 | Fuel-coolant interaction parameters




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 220.8

Residual stresses are known to reduce buckling capacity. Describe how residual stresses were incorporated into
the analysis (Section 3.8.2.4.2.2).

Response: (Revision 1)

The effect of residual stresses and tmperfections on the buckling capacity is included in a single capacity reduction
factor, which is intended to address all variables that reduce the theoretical buckling capacity. As described in SSAR
Subsection 3.8.2.4.2 2 (see-proposed-revised - text-in-response 40-0220.9), the capacity reduction factor is based on
a correfation of theoretical and experimental results-ane. It is equal to 1.0 in the BOSOR-S analysis performed
using an elastic-perfectly plastic bi-linear stress-strain curve. This estimated the buckling capacity of 174 psig.
(The buckling capacity was calculated to be 206 psig using an alternate method based on BOSOR-4 efastic analysis
and a combined capacity and plasticity reduction factor of 0.385. The 0.385 factor was determined from the lower
hound curve of the test data of several ellipsoidal and torispherical heads). The test results and analyses show that
the pressures at which the first buckles occurred in the test heads described in SSAR references 22 and 23 were
greater than the calculated theoretical buckling pressures determined by BOSOR-5 analyses. These references also
confirm that there was substantial capacity in the test heads beyond the occurrence of the first buckle.

Reference 220 .8-1 states that buckling occurs in a region of the head where the residual manufacturing stresses are
low. This is one reason why the test pressure at which the first buckle occurs is relatively insensitive to residual
stresses.

An additional BOSOR-S analysis using the model described in Figure 220.6-1 and stress-strain curves given in
Figure 220.8-1 was performed. The stress-strain curve ‘OABC' was used for the segments representing the knuckle
region where circcumferential stresses are compressive and meridional stresses are tensile due o internal pressure.
This curve is suggested to account for the effects of residual stresses on buckling of cylindrical shells due to axial
compression and/or external pressure (Reference 220.8-2). For other segments where both the stresses are tensile,
bi-linear elasto-perfectly plastic stress-strain curve was used. The point ‘A’ was selected at 0.00112 in/in ( ~0.55
times the yield strain, by by = yield strength, ay/moduius of elasticity, E). whereas the point ‘B’ was at 0.006 in/in
(about three times ¢, ).

The point "A" was selected on the basis of ASME Code Case N-284 The nature of results would indicate that the
selection of point "B" will not have any significant impact on the overall conclusions. The equation for the curve
“AB" was used as ¢ = E*¢ + K*(e-0.00112)", where constants "K" and "n" were determined from the conditions
o = ¢, and do/de = 0 at "B, respectivelv. This anaiysis concluded that there was no potential buckling due to
internal pressure. The reason for this was the development of plastic (softer) region over a larger meridional length.
The failure mode was an axisymmetric plastic collapse resulting from excessive vertical displacements at the pole.
The pressure-maximum displacement curve is given in Figure 220.8-2. Therefore, the values reported in SSAR
are vonsidered to be appropriate.

SSAR Revision; NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Reterences

220.8-1 M. J. Kemper, "Buckling of Thin Dished Ends under Internal Pressure.” Proceeding of the
Symposium on Vessel under Buckling Conditions. Institution of Mechanical Engineers, London,
1972, pages 23-32.

220.8-2:

C. D. Miller and R. B. Grove, "Current Research Related to Buckling of Shells for Offshore,”
presented at 15th Annual Offshore Technology Conference in Houston, Texas, May 2-5, 1983,

220.8(R1)-2
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.70

A, NUREG-126Y addressed the containment closure issue resulting from the Diablo Canyon occurrence on April
10, 1987, and identified the need for procedures to reasonably ensare the capability for containment closure in
the event of progression of an accident to core damage conditions. Address this contamment closure issue. The
discussion should include design considerations such as the need for removal of the equipment hatch and
unprovements in the AP6OO design that factlitate rapid replacement of the hatch should the need arise. Sumi-
larly, address other containment penetrations and potential bypass paths.

b. NUREG-1269 states that "the design of the nuclear steam supply system did not appear to provide detatled
provisions tor mid-loop operation.”  Identily and discuss each of the design changes in the AP60X) design that
establishes the adequacy of the AP60O design for reduced RCS invertory operation,

Response

a.  Establishmerdt of contamment iistegnity during reduced inventory operations is provided by several design features
and administrative controls,

he - gupment hatches are required o be closed by Technicai Specifications during reduced mventory
oprations (Technical Specification 3.6.3). Should it be necessary to bring equipment into containment or
remove equipment from contanment via the equipment haiches the activity will be performed in mode 3
with the loops tull or in mode 6.

The personnel hatch design includes the following provisions to re-establish or provide for containment

integrity;

- Each personnel hatch has two doubde-gasketed doors,

- The doors are mechanically interlocked to prevent simultancous opening of both doors and to allow one
door 10 be completely closed betore the second door can be opened.  Technical Specifications permit
the interlock to be bypassed only during plant shutdown (restricted to mode 5 with the loops filled and
mode 6 - See Technical Specification 3.6.2) by using special wols and procedures

- Personnel hatches are designed for manual closure without power assistance. Closure is independent
of the availability of power,

Techmical Specifications require containment pressure boundary integrity and/or operability for the
contanment penetrations during modes 1, 2, 2. 4 and 5 with loops not full consistent with the need to
prevent release of mdioactivity following an accident and o mitigate a loss of RCS inventory or loss of
RCS cooling event.  In mode 5 with Joops full and maode 6, the probability and consequences of these
events are redoced due o the pressure and temperature limitations of these modes and large inventory of
coolant.  Theretore, containment air locks are not required to be operable in mode § with loops tull and
muode 6 1o prevent leakage of radioactive matenial from contiwnment,

. 440.70-1
Westinghouse ¢
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440.70-2
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.170

Section 6.3 33,1 of the SSAR discusses the scenano for a single sieam generator tube rupture, and states that if
the non-safety-related systems fail 10 stant, the core makeup tanks and the PRHR heat exchangers automatically
actuate. The secuon states that during these events, the plant conditions are stabilized without actuating the
ADS. Because vanous stages of the ADS are actuated based on the CMT levels and subsequent delay time, will
the CMT maintan 1ts level so that the ADS remam unactuated for a multiple tube rupture” If the ADS actuates,
will the primary system over-depressunze, which would result in back flow of the secondary unborated water
into the primary system with a subsequent reactivity increase? Although the staff agrees with the position stated
i the January 22, 1993 response to Q440.27 that the multiple steam generator tube rupture (SGTR ) scenanio
should uot be a design basis event and the licensing design basis is for consideration of a single SGTR, the starf
1s concerned with a multuple SGTR scenario for a passive PWR. Therefore, provide a realistic analysis of the
rupture of 3 to 5 steam generator tbes.

Response:

A MAAP4 realistic analysis of a multiple steam generator tube rupture will be provided to supporn the Final
Safety Evaluation Report. The analysis will be provided by the end of October, 1994

SSAR Revision:NONE
PRA Revision: NONE

W Westinghouse 440.170-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.194

Regarding the loss of offsite power (LOOP) event tree (event Ty, Figure F-9 of the PRA) for RTNSS, how
were the recovery factors handled? Recall that in an extended station blackout, the system automatically
actuates the ADS at 24 hours.

Response:

There are two recovery factors modeled for the loss of offsite power event tree. They are for offsite power
recovery in 1/2 and 24 hours, event tree top events RO5 and R24, respectively. In the RTNSS evaluation of the
loss of offsite power (LOOP) event documented in Reference 440.194-1, the probabilities for failure to recover

offsite power for both time periods were set to 1.0.

The PRA does not model ADS actuation at 24 hours. The inclusion of automatic ADS actuation at 24 hours in
the fault tree models is not expected to impact core damage frequency results.

Reference:

440.194-1  WCAP-13856. "AP600 Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process. Summary Report," September 1993,

SSAR Revision: NONE

PRA Revision: NONE

@w A 440.194-1




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.201

[t appears that in the very small-break LOCA event tree, sheet 2 of Figure F-1X of the PRA, sequences 1w X
give an example of non-coherence (Le.. the op event frequency may either increase or decrease with increasing
tatlure probability. depending on the values assumed by other vanables) in the logic. In this example, successtul
partial depressurization can lead to core damage, while its falure leads to "OK." Is this an artifact of the
mission tume assumption?  Does event PP (stuck-open pressurizer valve) ever help or does it always hurt? (see
the event tree for secondary to primary mismatch: PP turns the scenano into an S1). [f depressurization is
needed. s the conditional probability of CD lower given event PP, or higher! Do sequences ending in T, on
the T, tree have a lower conditional probability of CD. or higher. as a result of stuck open valve?

Response

The very small LOCA event tree is coherent. For the very small LOCA event, when the chemical and volume
control system and the passive residual heat removal system is operating, more than six hours are available 1o the
operator in cases where depressurization tails, [t s assumed that cold shutdown is possible withan this time
trame using normal shutdown systems, such as startup feedwater and normal residual heat removal after reactor
coolant system pressure reduction. These sequences of events assume minimal reactor coolant system inventory
loss through the break. This is reflected in Sequences 8 and 26 on sheet 2 of Figure F- IR resulting in "OK" end
states. However. when depressurization succeeds. reactor coolant system inventory needs to be replenished by
cither gravity ainjection, wiien full automatic depressurization actuates, or by normal residual heat removal in
injection mode when automauc depressurization actuaton partially depressurizes the reactor coolant system, In
the very small LOCA evend tree, sequences where partiad depressurization occurs and normal residual heat
removal fails will eventually Jead o core uncovery and sobsequently to core damage because reactor coolant
system inventory s lost through the automatic depressurizacon system valves without a sutticient makeup
capablity

During certain transient intiating events and/or the loss of feedwater, the pressurizer safety valves open to limit
the reactor coolant system pressure. Top event PP models the failure of at least one valve 10 reclose, given
successtul opening. The PP event, in these cases 1s always routed to the medium loss of coolant accident event
tree. The automatic depressurization system failure probability used during quantificanon of the medium LOCA
event tree 1s not conditioned on the PP event. In other words, the opening of a pressurizer salety valve does not
adfect the success criteria for the agtomatic depressurization system.

The probabulity that a safety valve fails to reclose. given successful opening, 1s not conditioned upon the
mitiating event. Therefore, the same fatlure probability 1s used regardless of the accident scenario,

SSAR Revision: NONE

PRA Revision: NONE

.201-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.204

Detine the mission time of the event tree analvses and discuss its effect on how the "OK" sequences are
terminated.  For example, in the case of sequence 37 of event tree F-9 tor a loss of otfsite power, the PRHRS is
in operation and can continue for 72 hours without the condensate returned to the IRWST. Here a mission time
of 72 hours appears achievable, However, the mission time used in calculating the valve falure probability is
probably 24 hours. In those cases in which gravity injection is used. how long can gravity imjection last? When
is the contwnment sump recirculation needed? Is 1t betore 24 hours”?

Response

For equipment required to remain in operation or “running” for successtul core cooling after an initiating event. i
tission time of 24 hours was used.  Sequences are terminated with an "OK" end state when the sequence does
not lead to core damage within the 24 hour mission time frame. A core damage sequence is one in which the
peak clad temperature exceeds 2200 °F,

For large and medimm LOCA events, switching to containment sumy recirculation is required.  For all other
events gravity injecton will last beyond 24 hours, however. switching to recirculaton before 24 hours is
conservatively modeled in the event trees,

SSAR Revision. NONE

PRA Revision: NONE

Westinghouse AT
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.217

What fraction of ADS MOV failures can be repaired at power?

Response:

A review of the ADS system description and the valve P&ID for the ADS system was performed to determine
the fraction of ADS MOV failures that can be repaired at power. These valves are normally closed valves and

are net isolable. They will also be located in a high radiation zone area inside containment (Zone 4 or 5);
therefore, it will not be possibie to perform maintenance on these valves while at power.

SSAR Revision: NONE

@mlnmmuse 440.2171



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.222
Provide the following information regarding sequence 6 of the S2 event tree of the PRA:

a. The PRHRS provides depressurization and there is some pressurizer relief, but not enough for fuil
depressurization to succeed without PRHR. What is the flow pattern in the PRHRS under these conditions?

b. In sequence 6 of the S2 event tree, is one HX enough to support credit for (PRHRS + Stage 4) operation
of full depressurization, or, if one HX is isolated, does this success option become marginal?

Response:

a.  Small LOCA (event 82) sequence 6 models the following: successful reactor coolant pump trip, core
makeup tank injection, and passive residual heat removal operation, followed by the failure of full
depressurization via the automatic depressurization system, but success of partial depressurization (via the
automatic depressurization system) to the normal residual heat removal operating pressure, with successful
normal residual heat removal operation. For this sequence, the success criterion for full depressurization
required the functioning of either 3 out of 4 automatic depressurization system stages 2 and 3 valves, or |
out of 2 automatic depressurization system stage 4 valves (both based on the automatic depressurization
systemn design at the time PRA Rev. 0 was performed). Success of partial depresssurization required the
operation of only one automatic depressurization system valve. Since passive residual heat removal
succeeded in this sequence, the automatic depressurization system success criteria did not require operation
of automatic depressurization system stage 1.

For this sequence, the important factor is the operation of the automatic depressurization system. Passive
residual heat removal allows reactor coolant system pressure to be reduced to the point where the stage 4
valves can open. After that point, passive residual heat removal operation is no longer required. and any
change in passive residual heat removal flow patterns does not affect the chances of success. Since the
stage !. 2, and 3 automatic depressurization system valve connections are independent from those of the
passive residual heat removal system, no interaction is expected. Once stage 4 automatic depressurization
system valve opening is possible, passive residual heat removal is no longer required.

Sequence |4 of the 82 event tree is an example of a success path equivalent to that of sequence 6, but
without passive residual heat removal. For sequence 14, the success criteria for automatic depressurization
are more restrictive, requiring the operation of at least one stage 1, 2, or 3 valve before stage 4 is credited.
This is because passive residual heat removal is not available to red'ice reactor coolant system pressure in
this sequence.

In addition to the above, the water injected from the core makeup tank is at a lower temperature than the
reactor coolant system, and will also contribute to reactor coolant system pressure reduction.

@ Westinghouse 440.222-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440 224

Describe the scenarios of sequences 23 and 29 of the ATWS event tree of the PRA. In particular, assuming that
startup teedwater faled, what will actuate the PRHRS? If the pressurizer safety valves are hiftea, what is the
flow patiern in the PRHRS? s one PRHRS HX sufficient? What will actuate the CMT? Will the CMT level
become fow enough to actuate the ADS? It not, what will actuate the ADS? How is the success critenion for
the ADS determined’?

Response.

Sequences 23 10 29 contain the mechanical fatlure of control rods to wsert.  For these sequences it 1s assumed
that the protection and safety monitoring systern and the necessary actuation signals are available. For these
sequences, the passive residual heat removal system actuates on the low steam generator level narrow range with
low startup feedwater flow to any steam generator or on the low steam generator level wide range signals.
Models for the signals are contained in the passive residual heat removal fault trees. The passive residual heat
removil heat exchangers provide reactor coolant system heat removal while steam is venting o the pressurizer,
such as during the operation of the automatic depressurization system valves or when the pressurizer safety
valves are open. Successtul passive residual heat removal cooling can be acomplished with 1 out of the 2
passive residual heat removal heat exchangers.

If boration by the chemical and volume control system is not achieved. the alternative means of core heat
removal and boration can sull be imtated automatically by the actuation of the core makeup tank system on fow
steam generator level coincident with high reactor coolamt system temperature.  The actuation of this system, in
turn, produces depressurization of the reactor coolant system by opening the automatic depressurization system
valves. The addstion of borated water from the core makeup tanks provides the necessary boration to achieve
subcricality, The protection and safety monitoring system and the diverse actuation system also provide for
manual actuation of the core makeup tanks and avtomatic depressurization system valves,

The automatic depressunzation success orteria for the ATWS event is assumed o be the same criteria used for
other transient events. APOOO success eriteria are discussed in Appendix J of the AP6(X! PRA report,

SSAR Revision: NONE

PRA Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.242

Secuon 54.7.1.2.3 of SSAR states that the RNS system is initiated within 2 hours of actuation of the PRHR to
remove heat from IRWST. This appears to not be modelled in the PRA. Why?

Response

The normal residual heat removal system provides, as a nonsatety-related function, the capability 1o remove heat
from the in-containment refueling water storage tank during passive residual heat removal operation.  Such
normal residual heat removal system operation precludes steaming and assoctted circulation of in-containment
retuching water storage tank inventory through the containment (1.e., steaming, condensation on the containment
vessel. and return to the in-containment refueling water storage tank, given appropriate valve alignment),
However, as indicated on page F-2 of the AP60O PRA. the in-containment refueling water storage tank inventory
is sufficient for continuous passive residual heat removal operation for more than 72 hours without any water
replenishment.  Inclusion of the normal residual heat removal system in the model would provide additional but
unnecessary redundancy, The PRA therefore does not include this mode of normal residual heat removal system
operation.

The event tree models do include credit for normal residual beat removal system operation tor decay heat
removal, following failures of startup feedwater and passive residual heat removal, given successful reactor
coolant system depressurization via the automatic depressurization system.

SSAR Revision: NONE

PRA Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.243

Section 9.2.7.2.4 of SSAR states that the low capacity chilled water subsystem provides cooling to both the
makeup punp room and the RNS pump room. What is the reason that the dependency of the RNS is not
muodelled while that of the makeup pump is?

Response

The Jow capacity chilled water subsystem supphies chitlled water to the cooling coils of the chemical and voluine
contral system makeup pump and normal residual heat removal pump room coolers. The chemical and volume
control system makeup pump’s motor and lube o1l are air-cooled and reguire the chitled water system to keep
room temperaiure within the pump’s safe operating temperature range.  The makeup pump’s dependency on
chilled water 1s modeled in the chemical and volume control system fault trees.

The normal residual heat removal pump seals are water cooled, with cooling water provided by the component
cooling water system. The normal residual heat removal pump motor is air cooled. For the normal residual heat
removal system pumps, preliminary analysis indicates that, on the loss of room cooling, the pumps can operate
for a penod of greater than the mission time of the PRA before the motor fails due to overheating.  This analysis
takes into account the layout and location of the pumps and the low heat load of the motors

SSAR Revision: NONE

PRA Revision. NONE

Westinghouse 440.243-1




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 450.10

Address the tollowing concerns regarding the main control room habitability system (VES):

.

d.

Table 9.4.1-1 of the SSAR (page 9.4-40) shows nleakage of 10 SCFM through the MCR access doors and
i6 SCFM through the MCR/TSC equipment ductwork (operating). and outleakages of 20 SCEM through the
MCR structure and 443 SCEM through the MCR/TSC HVAC equipment and ductwork (operating).  This
indicates that in the emergency mode. there 15 a possibility of a tal of 46 SCFM inleakage into the MCR
envelope which is not filtlered.  Has this amount of inleakage been included in the dose calculanons? What
are the provisions for limiting unfiltered inleakage into the MCR?

The VES is designed for a 20 SCFM flow, which does not assure proper cooling needs for the limited
number of MCR operators to function appropriately within human tolerance thresholds, including
consideration of their survivability in a high stress environment and the need for MCR eguipment operability
duning and bevond 72 hours.  This conclusion 1s based on an MCR envelope witial temperature of 80 “F and

mnitial temperature rise of 15 °F dunng the fust 72 hours of a postulated LOCA scenario.  Also, based on its
expenience with currently operating plants and the evolutionary plant designs, the staff believes that a five
person limited MCR occupancy with long shift hours (12 hrs.) s not a realistic assumption,  Address these
issues, provide any revised assumptions, and show how the design of the APSOO provides the safety-related
ventilation and cooling functions for the MCR equipment and its occupants during accident conditions.

The VES design provides satety-related connections to hook up nor-safety-related portable equipment that
will cool the MCR envelop alter the inttia) 72 hours, Provide a detailed evaluation describing how this
arrangement replaces the safety-related cooling functions during the entire duration of a given LOCA
scenario tor the MCR occupants and equipment operability.  Also, provide the scope of responsibilities for
Westinghouse and the COL applicant for the above arrangement, and revise the SSAR accordingly.

Describe how a positive pressure of 1X-inch water gauge is maintaned for given LOCA conditions,
considering worst case unfiliered inleakages of 46 SCEM and outleakages of 463 SCFM, while providing
only 20 SCEM bottled air supply inside MCR. Include this in the SSAR.

Westinghouse has indicated that a temperature increase of 15 °F over a 72 hour period is a bounding
condinon tor the MCR design. Provide the rationale for the capability to maintain this threshold condition
beyond 72 hours if accident conditions continue.  Also, during the March 23, 1993, meeting, Westinghouse
indicated that the MCR temperature profiles would be completed within 2 to 3 months using the WGOTHIC
model. Provide a description of the assumptions and the results of the MCR modeling,  Include this in the
SSAR.

In the January 22, 1993, response to Q450.1. the acceptable CO, concentration level was evalumed based on
only tive persons inside the MCR envelope with a net MCR envelope volume of 42,260 1t Based on s
experience with currently operating plants and the evolutionary plant designs., the staff belizves that a five
person limited MCR occupancy with long shift hours (12 hrs.) s not a realistic assumption,  Re-evaluate the
allowable CO, concentration level that will provide a habitable environment for the MCR occupants hased

, 450.10-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

n 4 more realistic maximutm bounding number of people occupying the MCR envelope during accudent
conditions.

¢, Describe in Section 193 of the SSAR how the AP6(X) contorms with the gutdance ol Sections 2.2, 1 through
223 and 6.4 of the SRP, and Auachment 1 1o NUREG-0737, TMI Task Action Plan Ttem HED. 34 o |
assare that control room operators are adequately protected against the etfects of accidental releases ol toxic ‘
and radioactive gases. and can safely operate the plant under normal conditions or shutdown the plant under
design basis accudent conditions,

Response:

a. The nuclear island nonradioactive ventilation system (VBS), is a nonsafety-related system that provides
detense-in-depth for the protection of the operators following a postulated acerdent.  [n the supplementary
tiltration mode of operation the main control room 1s pressurized by Giltered wr inflow and there s
recireulation cleanup of the air (this is more tully described i SSAR Subsection 9.4.1.2.4). The 56 cfin
unfiltered inleakage into the main control room ara techi’~al support center presented in SSAR Table 9.4.1-
I is apphicable pnly to the situation in which the VBS is oporating in the supplementary tiltration mode.  In
an accident situation in which there is a relesse of radiogedv iy, if the VBS is operational. the VBS is used
in the supplementary fltration mode in preference o - _watiug the VES. I the VBS is not operable, the |
VES 15 actuated.  During VES operation the only untiltered fineakage path is that of the door to the main 1
control room during ingress/egress and, as discussed in the response o RAL 4502, the unfiltered inleakage ‘
duning VES operation 1s 0.24 cfm. |

The determmanon of doses o the operators in the main control room as a result of the postulated large
break LOCA provided in SSAR Subsection 15.6.5.3 assumes that the VES is actuated at the very beginning
af the accident and the analysis assumes an unfiltered inleakage rate of 0.3 ¢fm which bounds the 0.24 ctm
vilue.

Additionally, in Revision | of the response 10 RAT 4709, analysis of the doses resulting from the arge
break LOCA when using the source term from draft NUREG-1465 is presented.  In this analysis the dose to
the operators 15 calenlated in two different ways: one with the VES in operation and the other with the VBS
operating i the supplementary filtration mode. The 56 chim untiltered inleakage was included in the VBS
man control room dose analysis. The list of assumptions provided in the response o RAT 4709 states that
unlibtered inleakage s 40 ctm. The remaining "ontiltered inleakage” is included in the filtered air intfTow
because the point of infeakage is the ductwork upsteeam of the air filter

The provisions for limiting unfiltered inleakage into the main control room during VES operation have been
discussed in RAT 450.2 Revision | regarding damper leakage and ingress/egress, and in RAT 4501 regarding
low-leakage construction.  Additional discussion on this topic is conuuned in the response to item ) below.,

| 450.10-2 ,
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The nuclear island non-radioactive ventilation system (VBS) Limits the initial temperature range of the main
control room 1o between 67 °F and 78 'F.

The 20 sctm air Hlowrate into the main control room during VES operation was determuned i design
evaduations to be sufficient to maintain the main control room at a slight positive pressure with respect (o its
surroundings,  Testing will confirm this capacity during plant startup, as dentified in I'TAAC Table 3.2.6-1.
Should normal HVAC not be available, cooling is provided by the passive heat sinks of the walls and ceiling
of the main control room, which is designed to limit the temperature increase to a maximum of 15 °F,

After 72 hours, it normal HVAC remains unavailable, portable cooling units are utilized for continued main
control room cooling.  This aspect of VES operation is described in SSAR Subsection 6.4.2.2.

The wir Howrate of 20 sefim s sufficient 0 maintain acceptable levels of carbon dioxide concentration in the
main control room for at least 11 occupants. Currently, Westinghouse s in the process of evaluating the
passive cooling capability for scenarios in which more than five people will be present in the main control
room during VES operation.  The results of this evaluation will be submitted tor NRU review by March 30,
1995,

The portable cooling units are brought into the main control room from offsite within 72 hours, and are
connected to hookups for power and cooling water.  The portable coolers are water cooled. and are
connected to permanently installed piping which extends through the comtrol toom wall. Outside the control
room wall, a femporary hose connection is made o temporary wir cooled chilled water units.  In addition to
the coolers, portable free standing fans may be paced within the main control room to provide the
distribution of air cooled by the portable coolers. The portable equipment 1s only used in the unusual
circumstance 10 which the VBS 1s not avinlable. The AP600O design includes the functional requirements and
permanent satety related hookups for the portable cooling units. The Combined License holder is
responsible for providing the equipment to the site within 72 hours.  Additional discussion is contamed in
em ¢) below,

The tollowing provides clarification of the values provided in Table 9.4.1-1 of the SSAR. The tabie
provides values for operation of the nuclear island non-radioactive ventilation system (VBS). Specifically,
the 46 chim infeakage value cited in the table s for VBS operation in supplemental filtration mode. When
the main control rom emergency habitability system (VES) is actuated, the control room envelope is
solated from the non-radivactive ventilation system by astomatic closure of the isolation dampers located in
the ventilation system ductwork.  In this scenario, the 46 scfm untiltered inleakage and 463 schim outleakage
do not apply. This is discussed in both item a). above. and in SSAR Subsections 94.1.2.4 and 6.4.3.2,

For VES operation, the compressed air supply Howrate 1s 20 sctm tor 1 train operating. or 40 scfm if both
trauns are operating.  For conservatism, and considering the single fatlure criteria, one tramn has been
assumed o tal for the pressurization calculation. In considering outleakage, calculations have been
performed o detenmine the magnitude of leakage through the main control room envelope.  From the

@ Sostingtionss 450.10-3




NRC REQUEST FOR ADDITIONAL INFORMATION

individual component leak rates computed, more than 95 percent of the total esimated leakige is attributable
to the doors, The remaining leakage paths are insignificant,  Theretore, 20 ¢tm of VES ventilation airflow
is more than adequate to maintain a /X inch water gage positive pressure differential inside the main control
room envelope.

¢ Atfter 72 hours, portable cooling units will be brought in from offsite and used o provide cooling and
ventikation needs for the main control room.  The coolers are sized (0 accept the continued heat loads from
the main control moom, and to cool the heat sinks which will enable the room W return to a more moderate
femperature.

As indicated previously in the response to tiem b) above, Westinghouse is in the process of performing
evaluations for the main control room envelope with respect to ventilation, pressurization, and passive
cooling capabihity, Evialuation of main control room occupancy tor more than five persons is a subset ol
this workscope.  Assumptions and results will be submitted for NRC review by March 30, 1995,

. Based upon the response to Q4501 and item b, above, the MCR CO. concentration level supports long (erm
occupancy for at least 11 main control room occupants.,

g The AP6OG main control room operator habitability requirements under accident conditions are provided by
VES. The VES is designed to sausty satety-related system design and setsmic Category 1 requirements,
The VBS 15 a nonsatety-related system, and does not provide a safety-related function except for the
ssolation of the main control room envelope.  The supplemental air filtration subsystem of VBS operating
during abnormal modes 15 a defense-in-depth function when VBS s operable and supporting systems are
avatlable. There is no credit taken tor VBS filtration operation in the main control room habitability
analysis under accident conditions i which the VES system is used. AP600O does not have onsite chlorine
or other toxic chemicals storage facility, and offsite chlorne or toxic gas release 15 a site-specific issue,
Listed below is a table demonstrating conformance with Atachment 1 to NUREG-0737, TMI Task Action
Plan ltem 11L.D.3.4:

COMPARISON OF AP6OO DESIGN AND NUREG 0737, SECTION 11.D.3.4
INFORMATION REQUIRED FOR CONTROL ROOM HABITABILITY EVALUATION

NUREG 0737, SECTION [ILD.3 .4, ITEM NO AP6UG DESIGN
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1. Control room mode of operation, ie.,
pressurization and hlter recirculation for

radiological accident 1solation or chlornne release.

2 Control Room Characteristic

a. Arr Volume Control Room

h. Control room emergency zone (control room,
critical tiles, kitchen, washroom, computer
room, eic.)

¢. Control mom ventilation system schematic
with normal and emergency air flow rates,

d. Infiltration leakage rate,

¢, High efficiency particulate air (HEPA) filter
and charcoal absorber efficiencies.

The nonsatety-related VBS provides a pressurization
and filtranion mode of operation on detection of a
high radioactivity level at the main control room
(MCR) supply duct. VBS provides a first line of
defense, and adequately protects MCR operators
under design basis accident conditions if other
nonsafety-related support systems (ie., chilled water
and ac power) are available. The VES provides the
safety-refated requirements of pressurization and
breathing air o shutdown the plant under design
hasis