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Document Control Desk

U.S. Nuclear Regulatory Commission

Washingion, D.C. 20555

ATTENTION: R W. BORCHARDT

SUBJECT: WESTINGHOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAL

INFORMATION ON THE AP6O0O
Dear Mr. Borchardt:

Enclosed are three copies of the Westinghouse responses 1o NRC requests for additional information
on the AP600 from your letters of November 16, 1992 and January 26, 1993. This transmittal
compieies the responses 1o the November 16, 1992 lener. A listing of the NRC requests for additional
information responded 10 in this letter is contained in Attachment A. Atachment B 15 a complete
listing of the questions associated with the November 16, 1992 letter and the corresponding
Westinghouse letters that provided our responsc.

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, Ma
Nuclear Safety & Regulatory Activities
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ATTACHMENT A
AP600 RAI RESPONSES

|

ET-NRC-93-3840 !

|

|

SUBMITTED MARCH 18, 1993 |

I
RAI No Issue ‘
410016 Reactor Coolant Leakage |
410017 Reg Guide 1 45, Position C 9 |
410018 Reg Guide 1 45, Position C 8 |
410019 Reg Guide 145, Position C.7 |
410 020 Reg Guide 1 45, Position C 6 |
410,023 First stage ADS hydrostatic loads :
410.025 Reg Guide 1 52 |
410027 Equipment requiring protection from flooding |
110028 Potential sources of flooding
410,030 Maximun flood level |
410033 Flood protection |
410034 Flood protection
410,037 PXS equipment location
410 040 Multi-door passageways leakage prevention
410043 CCW layout
410 044 Flood hazards
410046 Break protection from open cycle systems
410.047 Water tight doors
410048 SFP cooling pumps & heat exchangers flood prot

_4 10 649 Flood consequences

410050 Fiooding protection for remote shutdown panel
410051 Equipment requiring missile protection
410 052 Turbine missiles
410053 Secondary missiles
410054 Equipment protection ‘
410059 Stored energy - nuts, bolts and studs |
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ET-NRC-93-3840
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED MARCH 18, 1993

RAI No. Issue
410 06] I Sources of missiles
410 062 | Missile protection of remote shuidown panel
410 063 | Equipment requiring missile protection
410.064 | Credible missile sources
410 066 | Missiles inside containment
410 067 i Source of missiles
410 068 i Equipment requiring missile protection
410069 | Missile protection
410070 | Strike probability
410071 i Missile protection of remote shutdown panel
410072 | Protection from externally generated missiles
410073 | Protection of PCS from external missiles
410074 i Fuel storage pool
410075 | Missile protection of remote shutdown panel
410076 | Pipe break effects
410 080 | Turbine stop and FW control valves
410 081 | Pipewhip restraints
410 083 | Protection from pipe breaks
410 084 i Environmental/flooding effects
410 086 | Loads
410087 | RV asymetric loads
410 088 i Centrol room/MSIV compartment separation
410.089 | Pipe breaks
410091 | Instrumentation protection
410 093 | Classification of Structures, Systems, Components
410094 ¢ HVAC system drawings
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ET-NRC-93-3840
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED MARCH 18, 1993

RAI No Issue
| 450.006R01 | Control room ventilation
! 460 008 | Radwaste management system source terms
’ 460 009 | Liquid radwaste
460 010 | Gaseous radwaste
| 460011 | Solid radwaste
' 460.013 i Exhaust duct radiation monitoring
| 460014 i SG blowdown & CCW radiation monitors
| 460 015 | Sampling provisions
‘ 460 016 | Accident monitoring

E
1
|
{
i
J




Printed 0317/83

Question
No.

100007
410018
410017
410018
410018
410020
410021
410022
410023
410024
410025
410026
410027
410028
410 028
410030
410031
410032
410033
410 034
410.035
410036
410 037
410038
410039
410 040
410 041
410042
410.043
410 044
410 045
410 046
410 047
410 D48
410 048
410050
410051
410052
410053
410 054
410.055
410056
410057
450058
410058
4410 0680
410 061
410 082
410063
410 064
410 065
410 066
410 067
410 0688
410 068
410070
410071
410072
£10073
410074
410075
410078
410077

Page 1

ATTACHMENT 8
CROSS REFERENCE OF WESTINGHOUSE RAI RESPONSE TRANSMITTALS
TO NRC LETTERS OF NOVEMBER 18, 1992 AND JANUARY 29,1983

Pre-application RAls

Reactor Coolant L eakage

Reg Guide 1 45 Position C 8

Reg Guide 1 45 Position C 8

Reg Guide 1 45 Position C 7

Reg Guide 1 45, Position C 6

PZR safety vaive discharge

Reference for PZR rele! discharge system
First stage ADS hydrostatic ioads
Instrumentation for PZR rehef discharge system
Reg Guide 1.52

Flooding

Equipmen' requining protection from fioading
Potential sources of fiooding

External fiooding

Mawxmun flood level

Water doors
SFPo;?ﬁ‘vwlmmme
Fiood consequences
memmmm
Eguipment requinng missile protection

Turbine missiles

Secondary missiles

Equipment protection »

Missiles from rotating equipment

Protection of PCS from external missiles
Fuel storage poo!

Missile protection of remote shutdown panel
Pipe break effects ‘

Containment penetrations

NRC
Letter

11682
111682
11/16/82
111682
111682
111682
111682
1111682
11165482
111682
1416582
1116/82
1171692
1116482
1116582
11882
1116282
111682
111682
111682
11/16/82
111682
1171682
111692
11116792
1116/92
111602
1116092
1111682
111682
111682
11/16/92
111682
11/16/92
1116792
11/16/92
111682
11/16/82
111602
1116/82
111682
1171682
111622
111682
11/16/82
111662
1116782
1116582
111682
111682
1111682
11/16/82
111682
11/16/82
11/16/82
11/16/82
11716582
11/16/02
111682
111682
1116182
111682
111682

Westinghouse
Transmittal Date

02/00/83
03/18/83
031843
031683
03/18/83
031683
0225783
Cc25m3
031883
0272583
0316/83
02/25/93
oyvism3
031883
02/26/93
0318783
01/22/83
02/25/83
03/18/83
031843

o114/83
031883
03/18/93

031883
0318583
031842
03/18/83
0318453
03/18/83
031882
031883

012283

0316/83
031883
031882
c31883
G3/18/83
031683
03/18/83
031802
031883
031883
02/08783



410078
410079
410 080
410 081
410082
410082
410084
410085
410 08€
410 087
410 088
410 088
410080
41000
410082
410083
410 084
420 008
450 008
480 008
460 010
460 011
450 012
460 013
460 014
460 015
480018

Leak cracks in pipes

Section 36.1.1.) of SSAR

Turtine stop and FW control vaives
Pipewhip restraints

Line restnctions
Protection from nipe breaks
Environmentaifooding effects
Subcompartments

Loads

RV asymetnic loads

Control roomMSIV compartment separation
Pipe breaks

Protection for RC loop

Instrumentation v

Pipe fallure protection
Classification of Structures Systems Components
HVAC system drawings

ITAAC - safety monitoring system
Radwaste managemen! system source terms
Liguid rudwaste

Gaseous radwaste

Solid radwaste

Exnaust monttoring

Exhaust duct radiation monitoring

SG blowdown & CCW radiation moniiors
Sampling provisions

Acocident monitoring

Records printed 90

Page 2

NRC
Letter

1118582
111682
111682
1116/82
111682
111682
111682
1116782
1116/82
1116762
111682
111682
11/16/82
111682
1111682
01/26/63
01/26/93
1111602
111682
1179602
1116/82
11/16/82
111682
11/16/82
1116282
11/16/82
111692

Westinghouse
Transmittal Date

031883

031883
031883
03/186/83
031883

0318483

031883
031883

0311883
031883
03/18/83
031883

031883
03/18/93
03/18/83
0318783



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.16

Section $.2.5.1.2 of the SSAR states that limits for reactor coolant leakage are identified in the technical
specifications. Section 3.4.7 of Chapter 16 of the SSAR (Technical Specifications) specifies the limits of identified
and umdentified leakage. Describe how the identified leakage can be quantitatively measured, and how operators
can determine if the leakage himit 15 exceeded.

Response:

The amount of identified leakage from the reactor coolant system can be determined by adding up the amounts from
the valve stem leakoff collection drain lines. The ledkage 1s detected by flow sensors in the dramn lines, and the
sensed flow is totaled and averaged cver ime by the plant instrumentation system. The plant instrumentation systemn
provides an alarm in the main control room if the average leak rate for a given measurement penod (less than one
hour) exceeds 10 gpm for identified leakage.

In addition, reactor head seal leakage 1s monitored by & temperature detector on the seal leakoff hine, which detects
if the temperature in the leakoff Line exceeds a predetermined setpomt. This lagh temperature 18 alarmed in the
main control room, alerting operators to the possibility of a head seal leak.

Leakage from the reactor coolant system to the component cooling water system 1s detected by the component
cooling wa . radiation monitor, by an imcrease in surge tank level, by high flow downstream of selected
components, or by some combination of these measurements. The measurements are monitored by the plant
imstrumentation system. If any of the vaniables should exceed a predetermined setpoint, the plant instrumentation
system provides an alarm in the man control room. The operators would then trend the component cooling water
surge tank for & change in level to caloulate a leakage rate. Pressurizer level monitoring along with reactor coolant
system mass balance can be used as # check to confirm that the reactor coolant leakage is completely accounted for.

SSAR Revision: NONE

@ - 410.16-1




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.17

Position C.9 of RG 1.45 states that the techmcal specifications should address the availability of vanous types of
mstruments for RCPB leakage > ensure adequate coverape al all tmes. Describe how the AP600 design wall meet

this regulatory position (Section 5.2.5).

Response:

SSAR Chapter 16, Technical Specification 3.4.9, defines the operability requirements for RCS leakage detection
nstrumentation. In addition, mstrumentation used 1o identi 'y reactor coolant pressure boundary leakage 1s designed
%0 that its operability may be determined st all imes. Should a detector fail (signal outside its calibrated range or
self-monitored trouble detected), the plant instrumentation system wiil alarm n the main control room that the
specific leak detection monitor readout 15 questionsble. The alarm prompts the operators to observe other sensors
providing leak detection information. Technical Specification 3.4.9 allows leakage to be averaged over 24 hours;
therefore, operstors have sufficient tume to determine 1f small leaks are from the reactor coolant system and 10 take
corrective action mn an orderly manner.

SSAR Revision: NONE

' 410.17-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.18

Position C.8 of RG 1.45 states that the leakage detection systems should be equipped with provisions to readily
permit testing for operability and calibration during plant operation. Describe how the AP600 design will meet
this regulatory position (Section 5.2.5).

Response:

The instrumentation for reactor coolant pressure boundary leak detection can be tested for operability during plant
operation. The electronics for the containment atmosphere radioactivity iaomitors, containment sump level sensors,
contanment air cooler condensate flow monitor, and Jeakoff collection line flow monitors are located outside
containment and are sccessible for calibration during plant operation. The primary sensing elements for the level
and flow monitors are calibrated during refucling outages.

SSAR Revision: NONE

@ TP 410.181




NRC REQUEST FOR ADDITIONAL INFORMATION

S350 T egtate
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Question 410.19

Position C.7 of RG 1.45 states that procedures for converting various leakage indication to 8 common leakage
equivalent should be available to the operators. Describe how the AP600 design wall implement this regulatory
position (Section 5.2.5).

Response:

The plant instrumentation system is & microprocessor-based system, that sccepts inputs from &ll reactor coolunt
pressure boundary leakage detection sensors and monitors. The plant instrumentation system accepts the sump level
and dran line flow signals in the units i which they are measured and converts them mto equivaient identificd and
unidentified leakage rates. The reactor coolant leakage rate data 15 then provided to the man control room

operators

SSAR Revision: NONE

: 410.181
@ Westinghoust



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.20

Position C.6 of RG 1.45 states that the leakage detection systems should be capable of performing their functions
following seismic events that do not require plant shutdown. The airborne particulate radicactivity momitoning
system should remain functional when subjecied to the SSE.  Descnibe how the AP600 design will meet this
regulatory position (Section 5.2.5)

Response

No credit 1s taken for immediate leak detection by the containment airbome particulate radioactivity momitor (See
SSAR Subsection 5.2.5.3.1). Theiefore, 1t is not necessary to qualify the monitor and the associated sample line
to function subsequent to an SSE. Containment activity 1s monstored by the containment high-range radiation

momitor, which is setsmucally qualified. See SSAR Subsection 11.5.2.3.2.

SSAR Revision: NONE

@ Westinghouse 410.20-1




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.23

Section 5.4.11.2 of the SSAR states that the discharge of water, steam, and gases from the first-stage automatic
depressurization system valves when used to vent noncondensable gases does not result in pressure in excess of the
in-containment refueling water storage tank (IRWST) design pressure.

When the high pressure discharge of steam and noncondensable gases, through piping system, injects into the in-
containment wates - torage tank, it will be condensed and mixed with the tank water. The IRWST, in this case, will
function similarly to the suppression pool in the BWR plants. Provide an analysis to demonstrate that the
hydrodynamic loads on the tank and piping have been adequately considered.

Response:

The analysis method for the hydrodynamic loads on the IRWST is described in SSAR Subsection 3.8.3.3.2.
Dynamic loads on the IRWST due 1o the three stages of ADS operation are determined using the results from the
ADS hydraulic test described in SSAR Section 1.5. This test. described in WCAP 13342, determines the dynanuc
effects on the test tank by simulating operation of the ADS and spargers. Loads on the IRWST boundary are
calculated using the pressure source load obtained from the ADS test. Hydrodynamic finite element analyses are
performed on both the test tank and the IRWST. The analyses on the test tank develop the source pressure load by
comparison of pressure measurements at selected locations in the tank against results at these locations predicted
by the analyses. The source pressure load is then used in the IRWST analysis to give the dynamic responses of the
tank boundary (deflections, accelerations, and stresses ).

IRWST pressurization is analyzed using a detailed WGOTHIC model of the IRWST. Mass and energy releases are
taken from the NOTRUMP analyses. The resulting pressure time histories will be mcluded in the structursl
assessment of the IRWST.

The hydrodynamic loads imposed by manual venting of non-condensable guses using the first stage ADS valves are
bounded by the analysis performed during operation o1 the ADS for sequential operation of stages one 1o three
which vent to the IRWST.

The first phase of the ADS tests has been completed and the test measurements are being reduced and documented.
These results are being reviewed and compared aganst the hyvdrodynamic and pressurization analyses. These tests
were conducted at volumetnic flow rates approximately two times those predicted for the AP600 design. Preliminary
review of these results show that the hydrodynamic pressures are within the range considered during the prehminary
design of the tank. The hydrodynamic analyses of the test tank and of the IRWST, which were performed prior to
availability of the test results, are now being being updated based on the test results.

The ADS tests have included strain measurements on the ADS sparger. These test results will be used to venfy
sparger loads. Piping loads are to be measured during the Phase B tests.

@ - 410.231



NRC REQUEST FOR ADDITIONAL INFORMATION

AP600

The results of the hydrodynamic and pressurization analyses, based on the first phase ADS tests, will be subnutted
to NRC by October 31, 1993

SSAR Revision: None

410.23-2
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.25

Section 9.4.1 of the SSAR states that & supplemental air filtration  subsystem filters outside makeup air and
pressurizes the MCR and TSC areas 1f high airborne radioactivity s detected in the MCR supply air duct and/or
recespt of & containment isolation signal.  Also, Note 2 in Figure 9.4.1-1 (sheet 1 of 6) of the SSAR states that the
supplemental air filtration system may be deleted pending radiological analysis by Westinghouse and 1s shown
for mformation only. Additionally, the referenced figure shows only one fresh air intake and it is not clear that
any radiation monitors are provided.

Is Westinghouse gomg to delete the supplemental air filtration system? If so, describe in detail the justifications
for doing so. To meet GDC 19, Westinghouse must demonstrate that the air filtration system is & safety-related
ESF filtration system, and that it conforms with the guidelines provided in Sections 6.4, 6.5.1, and 9.4.1 of the
SRP, Regulatory Guide 1.52, ASTM Standard D3803-1989, and ASME Standards N509-1989, N510-1989, and
AG-1-1991, which includes appropriate provisions for single-failure cnterion design, dual fresh ar intakes,
redundant radistion monitoring i each fresh au intake and associated testing requirements of the safety-grade
components. Also, provide an updated flow diagram and general arrangement drawings demonstrating conformance
with the puidance of the referenced SRP sections, regulatory guide, and standards.

Response:

The licensing design basis relating (o the habitabihity of the man control room utilizes the man control room
habitubility system (VES) and is consistent with passive safety system design criteria and the intent of regulatory
guidance and requirements. The AP600 design descnibed in SSAR Section 6.4 provides a passive method of
complying with General Design Criterion 19, The system design does not comply with the specific details of
regulatory guidance or standasds since that guidance was developed (0 address plant designs based on active safety
systems.

The main control room dose analysis provided in SSAR Subsection 15.6.5 demonstrates that radiation exposure of
MCR personnel during the postulated accidents does not exceed the limits set by 10 CFR 50, Appendix A, GDC
19 The design of the VES complies with the intent of Regulstory Guide 1.52, including tolerance for limiting
single failures,

The nuclear sland nonradioactive ventilation system (VBS) provides # capability sumilar 1o that of the ESF systems
fonnd wn current plants, with respect to wir filtration and adsorption capability. The VBS is not safety related and
15 not fully redundant ( for example, & single wr intake). The system does incorporate appropriate redundancy for
powered components and filter units i order to maximize system aviilability consistent with defense-in-depth
systems. The system is classified as & class D svstem; the additions] requirements on procurement, inspection, and
momionng are described in SSAR Subsection 3.2.2.6. Further, the VBS system design basis is to limit MCR
personnel doses assuming VBS operation under design basis source term conditions 1o the himits established under
GDC 19,

@ 410.25-1



NRC REQUEST FOR ADDITIONAL INFORMATION

The supplemental ar filtration will not be elimunated from the nuclear 1sland nonradioactive ventilation system, and
the note on the P&ID will be deleted in a revizion to the figure.

The redundant radiation monitors provided to detect elevated airborne radioactivity levels to the main control room
are located n the VBS just inside the main control room envelope and are shown in Figure 9.4.1-1, Shest 6 of 6,
of the SSAR.

The SSAR wall be revised as follows:

SSAR Revision:

SSAR Figure 9.4.1-1, Sheet 1, will be revased to delete note 4.

410.25-2 @
Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.27

Identify all safety-related equipment and equipment impornant-to-safety (i.e. non-safety related equipment whose
falure could adversely affect the ability of safety related equipment to perform its safety function) requinng
protection from internal and externa! flooding (Section 3.4.1).

Response:
AP600 uses safety-related equipment which functions duning or following & design basis event to provide:

integrity of the reactor coolant pressure boundary,

¢ capability to shut down the reactor and maintain it in a safe shutdown condition,

¢ capability to prevent or mitigate the consequences of accidents that could result in potential offsite
exposures comparable to the guideline exposures of 10 CFR 100.

The Plant safety-related equipment are located on the nuclear island (containment building, shield building, auxiliary
building) which are Seismic Category | structures designed to withstand the effects of external flooding. Equipment
in these buildings are protected from the effects of external flooding

The design basis for protection from internal floods is that for postulated flood events, safe shutdown can be
achieved considening both the consequences of the flood and & single failure. Table | provides a histing of the plant
active safety-related equipment requiring protection from internal flooding. Safety-related 1&C equipment flooding
protection is addressed in Q435.56. The table identifies the component’s safety function, based on the cntenia
defined above, and the method applied for equipment flood protection. In the event of component flooding, one
of the foliowing criteria 15 apphed for protection of equipment:

Equipment will be qualified for submergence due to flooding.

¢  Equipment will be evaluated to show that failure of the equipment due 1o flooding 1s acceptable since its
safety-related function 1s not required or has otherwise been accomplished.

Safety-related equipment located above the flooding level have been excluded from Table | In addition, Table |
does not include safety-related passive equipment (¢.g., pipes, manual valves, tanks).

SSAR Subsections 3.4.1.2.2.1 and 3.4.1.2.2.2 provide additional detail on the impact of flooding on the active safe
shutdown components.

SSAR Revision: NONE

410.271
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NRC REQUEST FOR ADDITIONAL INFORMATION

Component Safety (1) Plant Protection {2)

CHEMICAL AND VOLUME CONTROL SYSTEM

CVS PL V042 VALVE Cl Containment Note 2
CVS PL VD45 VALVE Cl Containment Note 2
CVS PL V056 VALVE Ci Containment Note 2
PASSIVE CORE COOLING SYSTEM

PXS PL VO14A VALVE RCPB, SSD Comainment Note 4
PXS PL VO14B VALVE RCPB, SSD Containment Note 4
PXS PL VO15A VALVE RCPB, SSD Containment Note 4
PXS PL VO158B YALVE RCPB, SSD Containment Note 4
PXS PL VO16A VALVE RCPB. SSD Containment Note 1
PXS PL VO168B VALVE RCPB, SSD Containment Note 1
PXS PL VO17A VALVE RCPB, SSD Containment Note 1
PXS PL VO17B VALVE RCPB, SSD Containment Note 1
PXS PL VO27A VALVE SSD Containment Note 2
PXS PL V0278 VALVE SSD Containment Note 2
PXS PL VO28BA VALVE RCPB, SSD Containment Note 1
PXS PL v0288B VALVE RCPB. SSD Containment Note 1
PXS PL VO28A VALVE RCPB, SSD Containment Note 1
PXS PL VO29B VALVE RCPB, SSD Containment Note 1
PXSPLVI17A VALVE SSD Containment Note 4
PXS PLV1I17B VALVE SSD Containment Note 4
PXS PL V118BA VALVE SSD Containment Note 4
PXS PL V1188 VALVE SSD Containment Note 4
PXS PLV119A VALVE SSD Containment Note 1
PXS PLV118B VALVE SSD Containment Note 1
PXS PL VI2DA VALVE SSD Containment Note 1
PXS PL V120B VALVE SSD Containment Note 1
PXS PL V121A VALVE SSD Containment Note 3
FXS PL V121B VALVE SSD Containmemnt Note 3
PXS PL V12Z2A VALVE SSD Containment Note 1
PXS PL V122B VALVE SSD Containment Note 1
PXS PL V123A VALVE SSD Containment Note 1
PXS PL V123B VALVE SSD Containment Note 1

410.27-2 @ -



NRC REQUEST FOR ADDITIONAL INFORMATION

TABLE | (Cont'd)

Safety (1) Component Plant Protection (2)
PASSIVE CORE COOLING SYSTEM (Cont'd)
PXS PL V124A VALVE SSD Containment Note 1
PXS PL V1248 VALVE SSD Containment Note 1
PXS PL V125A VALVE SSD Containment Note 1
PXS PL V125B VALVE SSD Containment Note 1
N RESIDUA A Vv YSTEM
RNS PL VOO1A VALVE RCPB Containment Note 2
RNS PL VOO1B VALVE RCPB Containment Note 2
RNS PL VOD2ZA VALVE RCPB, Cl Containment Note 2
RNS PL V0O02B VALVE RCPB. CiI Containment Note 2
RNS PL V013 VALVE Ci Containment Note 1
RNS PL VO15A VALVE RCPB Containment Note 1
RNS PL VO15B VALVE RCPB Containment Note 1
RNS PL VO17A VALVE RCPB Containment Note 1
RNS PL VO17B VALVE RCPB Containment Note 1
RNS PL V021 VALVE Ct Containment Note 2
RNS PL V023 VALVE Ci Containment Note 2
NT F PIT ING SYSTEM
SFS PL V034 VALVE Ci Containment Note 2
SFS PL V048 VALVE Cl Containment Note 1
410.27 3
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NRC REQUEST FOR ADDITIONAL INFORMATION

TABLE | (Cont'd)

T T I:

E (1)  SAFETY FUNCTIONS: Cl = Containment Isolation

| RCPB = Reactor Coolant Pressure Boundary
| SSD = Safe Shutdown

\

{2) FLOOD PROTECTION METHOD
} Note 1: Equipment is designed for submergence or is normally submerged

’ Note 2: This is a normally closed valve which is not required 1o operate during safe shutdown
operation. The valve is required to remain closed following component flooding.

i Note 3: Valve is normally open and does not have 1o be repositioned during a safe shutdown and a
| coincident flooding event. The valve is required to remain open following component
flooding.

Note 4. Redundant equipment located in separate compartments is provided. in the unlikely event
that one of the two compartments is flooded, the redundant eguipment located in the
unfiooded compartment is available 1o ensure safe shutdown capability with a single failure.

410.274 "
(B) g



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.28

Identify potential sources of interna! flooding on & floor-by-floor basis in all buildings contmning safety-relsied
equipment. How will safety related equipment and equipment important-to-sefety be protected from flooding from
these sources (Section 3.4.1)7

Response:

The unique compartmentalization of the AP600 plant and the physical separation and isolation of the compartments
and equipment arcas from each other precludes flooding in one compartment or area from propagating to an
adjoimng compartment or arca.  Because of these plant arrangement features, the flooding evaluation 1s based on
the specific boundanes of the compartments or areas rather than on & floor-by-floor identification of potential
sources of mternal flooding for & specific butlding.

SSAR Subsection 3.4.1 provides an evaluation of the flooding events in both the containment building and the
auxibary building and the consequences of compartment or area flooding for vanous component or piping fatlures.
The internal flooding analysis shows that systems, structures, and components are not prevented from performng
therr required safe shutdown functions because of the effects of each postulsted farlure.

Subsection 3 4.1.2 2.1, Contamment Flooding Events, addresses the impact of flooding on the safe shutdown
cystems and components inside contanment.  This subsection identifies the safe shutdown components below the
maximum flood level (elevation 108°-2") and specifies the subcompartments contaming these components.

The AP600 containment contains four mayor, physically separated, floodable subcompartments that are partially or
completely below the maximum flood level. These four subcompartments are the RCS compartment, the PXS-A
compartment, the PXS$-B compartment, and the CVCS compartment.

The RCS compartment consists of the reactor vessel cavity, two steam generator compartments, and an
interconnecting vertical access tunnel. The RCS compartment therefore represents one large, floodable volume that
16 designed 10 be flood=d up to an elevation of 108°-2".

Any leakage ocourring within containment druns by gravity to the containment sump, which is in the RCS
compartment. The mamum level that could occur in the RCS compartment from all the water available in
contamment 15 elevation 108°-2" . Since the RCS compartment contains no safe shutdown components below the
maximum flood-up level, the flooding of this compartment has no impact on safe shutdown cupsbility. Reverse flow
from the RCS compartment to the two PXS compartments and the CVCS compartment, via the floor drans from
those compartments, 1s prevented by redundant backflow preventers

The PXS-A, PXS-B, and CVCS compartments are physically separated and isolated from each other by structural
walls 5o that flooding 1n any one of these compartments or in the RCS compartment cannot cause flooding in any
of the other compartments. The only means for flooding to occur in one of these three compartments 1s for a
component or pipe failure to occur within that specific compartment. In the unlikely event that such & failure did
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occur and result in the flooding of one of these compartments, the compartment would eventually flood up 10 the
maximum flood level st elevation 108'-2" and then overflow to the muintenance floor level at elevation 107°-2°
which drzins to the RCS compartment.

The PXS-A and PXS-B compartments pnimanly contain components associated with the PXS. The safe shutdown-
related components of the PXS located in these two compartments are redundant and essentially identical. In the
unlikely event that one of the two PXS compartments 1» flooded because of & failure within that compartment, the
PXS 1s not prevented from performing its safe shutdown function.

Subsection 3.4.1.2.2.2, Auxiliary Building Flooding Events, addresses the impact of flooding on the safety
equipment in the auxiliary building. The AP600 suxihiary building contains radiologically controfled areas (RCA)
and nonradiologically controlled areas, which are separated by 2- and 3-foot-thick structural walls and floor slabs.
These structural barners are designed to prevent flooding propagation across the boundary between these arcas.

The nonradiclogically controlled areas of the auxibary building are designed 10 provide maximum separation
between the mechanical and electnical equipment areas.  This separstion prevents the leakage from spreading from
the piping areas and the mechanical equipment areas 1o the Class 1E electrical and Class 1E 1&C equipment rooms.
Any leakage from postulated pipe or component failures in the mechanical equipment compartments will draa from
the auxibiary building to the turbine building.

The Class 1E and non-Class 1E electrical equipment ureas are on floor levels 1, 2, 3, and 4 in the nonradiologically
controlied area of the auxiliary building. The primary line of defense against flooding in the electrical equipment
areas 15 1o exclude fluid systems and their associated piping from these areas. The only fluid systems piping in the
peneral electnical equipment areas is the piping associated with the demineralized water and fire protection systems.

There is no fluid system piping in the specific rooms contaming Class 1E electrical equipment. The potential for
flooding 1n the electrical equipment area is limited to the fire-fighting activities. The seismucally qualified fire
protection piping is routed only mn the comndors and adjacent to the stairwells on levels 1, 2, 3, and 4.

There is & limited supply of water (approximately 18,000 galions) provided to the fire protection sysiem standpipe
fire hose stations adjacent 1o each stairwell i the electnical equipment areas. Fire-fighting activities on levels 1,
2, 3. or 4 would contribute to flooding on level 1. The drun lines, stairwells, and elevator shaft would direct the
water from the fire-fighting area to the sump pumps on elevation 66° 6" (level 1). The maximum water depth on
level 1 would have no impact on the Class 1E batteries performing their safe shutdown function.

The demineralized water system piping in the electrical equipment ires 1s in the cormdors adjacent (o the batiery
rooms on levels 1 and 2 only. The maximum nominal diameter of the demineralized water system piping is 1 inch;
therefore, 1t is not considerad as a source of flooding.

The safe shutdown components in the radiologically controlled areas are primanly contunment isolation valves,
which are Jocated near the containment vessel and above elevation 82'6”, These containment jsolation valves are
located above the maximum flood level for this area.  Flooding i the RCA would have no impact on the AP600
safe shutdown svstems from performing their functions.
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Question 410.30

Describe if the maximum flood level in Table 2.0-1 of the SSAR takes into account probable maximum floods
{PMFgs) generated by 2 combination of probable maximum precipitation (PMP) or other combinations of less severe
environmental and man-made events along with seismic and wind effects.

Response:

The maximum flood level in Table 2.0-1 of the SSAR takes into account probable maximum floods (PMFs)
generated by a combination of probable maximum precipitation (PMP) or other combinations of less severe
environmental and man-made events along with seismic and wind effects. As described in SSAR Section 2.4, the
combined hoeense applicant will evaluate all events Jeading to potential flooding to demonstrate that the site meets
the mterface requirements. Events 10 be considered are those identified in Standard Review Plan Section 2.4.2.

SSAR Revision: NONE
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Question 410.33

Discuss the ability of safety-related equipment to perform its safety function while fully flooded, partially flooded,
or wet (e.g. from spray). Particular attention should be given to the five contanment isolation valves that are
below the internal flood level, and are, therefore, subject to flooding (Section 3.4.1).

Response

See the response to Q410.5.

SSAR Revision: NONE
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Question 410.34

Section 3.4.1.2.2.1 of the SSAR states that the PXS-A, PXS-B, and CVCS compartments are physically separated
and isolated from each other by structural walls such that flooding m any of these compartments or in the RCS
compartment cannot ceuse flooding i any of the other compartments. Thus appears 1o contradict another statement
i this section which says that, because the floor drains for these compartments are routed to the contanment sump,
flooding 1 one compartment could cause flooding i another compartment.  The staff recogmizes that “backflow
preventers” are located i each line to prevent reverse flow into other compartments but isufficient detal hus boen
provided on the design and operations of these components (see Q410.26). Clanfy these statements.

Response:
See the response to Q410.6.

SSAR Revision: NONE
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Question 410.37

Secuon 3.4.1.2.2.1 of the SSAR states that the safe shutdown components located in PXS-A and PX5-B are
redundant und “essentislly identical. * Clanify what 1s meant by "essentially identical.

Response
See the response to Q410.8

SSAR Rewvision: NONE
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Question 410.40

Are any external or mternal doorways or passagewsys t0o large to close with a single door? If so, how will leakage
be prevented (Section 3.4.1)7

Response:

Some of the doorways betwaen the safety-related auxibiary building and the adjacent turbine, annex I, annex II, and
radwaste buildings are double doors. These doorways are located at or above grade elevation, and they are not
wateright. As described in SSAR Subsection 3.4.1, the probable maximum external flood elevation 1s less than
the plant grade elevation. In addition, the design of the buiidings 1s such that water from internal flooding in areas
adjacent 1o the ausihary building 15 directed away from or prevented from entening the auxiliary building.

SSAR Revision: NONE
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Question 410.43

Identify the component cocling water on the building layout drawings {Section 3.4.1).

Response:
See the response 10 Q410.12.

SSAR Revision: NONE
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Question 410.44

Discuss possible flood hazards resulting from below grade tunnels between buildings (Section 3.4.1).

Response:

Safety-related equipment 1s Jocated exclusively in the containmernt and auxihary buildings. These buildings have
2 common basemat, and there are no helow-grade tunnels between these bulldings and any other buildings. Thus,
there are no potential flooding hazards that could affect safety-related equipment associsted with below-grade tunnels
on the AP600.

SSAR Revision: NONE
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Question 410.46

Do any open-cycle systems enter any buiidings housing safety-related equipment and equipment important -to-safety?
if so, how will this equipment be protected from the effects of a break in that part of the open-cycle system within
th : building (Section 3.4.1)?

Response:

The AP600 relies only on safety-related equipment for safe shutdown followmg a flooding event. Safety-related
equipment is Jocated exclusively m the contanment and auxihiary buildings.

The fire protection system and the demuneralized water trunsfer and storage system are open-cycle systems that enter
the contanment. During plant operation, the containment piping for these systems is isolated by contaimment
isolation valves and is not & potential flooding source.

As described in SSAR Subsection 3.4.1.2.2.2, the nonradiclogically controlled area of the suxiliary building is
designed to provide maximum separation between the mechamcal and electrical equipment areas. The fire protection
system 1s an open-cycle system that enters the mechanical equipment area.  As described in SSAR Subsection
3.4.1.2.2.2, leakage from fire protection piping in the mechanical equipment arca drams to the turbine building or
the annex | building without affecting safe shutdown capshility. The fire protection system (supplied from the
seismic water source) and the demineralized water transfer and storage system are open-cycle systems that enter
the electrical equipment area. The maximum nominal diameter of the demineralized water piping is 1 inch;
therefore. it is not considered as a source of flooding. As described 1n SSAR Subsection 3.4.1.2.2.2, the design
of the fire protection system limits the volume of water svailable to cause flooding in the electrical equipment area
to an amount that does not affect safe shutdown capability.

The fire protection system, the demineralized water transfer and storage system, and the chemical and volume
control system are open-cycle systems that enter the radiologically controlled urea of the auxiliary building. Of
these three systems, the fire protection system has the largest system volume. Severe flooding can be tolerated in
this ares because there is no equipment required for safe shutdown on the lowest elevation. Safety-related valves
in the radiologically controlled ar=a are located above elevation 826", If a leak from a moderate-energy crack mn
the fire protection piping remained undetected for several days and if the water in both fire water storage tanks were
empuied into the building, flooding would not reach the safety-related valves.

SSAR Revision: NONE
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Question 410.47

identify ull watertight doors and hatches on the general arrangement drewings, not just 3-hour fire doors
{Section 3.4.1).

Response:

There are no watertight doors or hatches in the AP600 plant. Inside containment four mumntenance hatches, located
on the elevation 107"-2" floor level, provide access to the equipment in the CVS compartment. These maintenance
hatches are designed to prevent gross in-leakage mnto the CVS compartment from water on the elevation 107'-2"
floor.

SSAR Revision: NONE
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Guestion 410.48

It appears from Figure 1.2-5 of the SSAR that both divisions of the spent fuel pool cooling pumps and heat
exchangers are susceptible to flooding. How will these components be protected?

Response:

As described in SSAR Subsection 9.1.3, the spent fuel pool cooling system (SFS) serves no safety-related function;
therefore, this system contains no safety-related equipment other than containment isolation valves. Since this
system serves no safety-related function, the SFS pumps and heat exchangers are not required to be protected from
flooding (The plant arrangement and the location of the equipment, reduce the susceptibility for flooding this

equipment).

In the event of & postulated pipe break in the vicinity of the SFS equipment, the water released from that break
would drain to elevation 66'6" floor level vin several pathways, which include floor dramns, vertical pipe chases,
the stairwell, and the elevator shaft,

SSAR Revision: NONE
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Question 410.49

Identify the potential flooding consequences if the IRWST or the PRHR heat exchangers were to fail. Identify the
protective features used 10 protect safety-related equipment and equipnient important-to-safety from the resulting
flooding (Section 3.4.1).

Response:

If & leak were to occur in the IRWST, the leaking water would flow 10 the elevation 107-2" maintenance floor and
into the RCS compartment. The comtainment sump level monitoring system would detect the leakage and alert the
operator to the need for corrective action. If the leak could not be readily repaired, the RCS compartment would
begin to flood. The consequences of such flooding are described in SSAR Subsection 3.4.1 2.2.1. The RCS
compartment is designed to be flooded as discussed in SSAR Section 3.4.

The consequences of @ PRHR heat exchanger tube failure are described in SSAR Subseclion 6.3.3.3.3. IRWST
temperature mstrumentation or other available instrumentation would detect the leaking tube and alert the operator
to the need for corrective action. 1f the Jeak were not 1solated, the gradual addition of reactor coolant to the IRWST
would cause the tank to overflow into the refueling cavity. The refueling cavity contains no safe shutdown
components. The refueling cavity would eventually fill and overflow to the RCS compartment as in the preceding
case.

SSAR Revision: NONE
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Cuestion 410.50

How will the remote shutdown panel be protected from external and interna! flooding (Section 3.4.1)?

Response:

The remote shutdown workstation 1s located in the nonradiologically controlled ares of the auxiliary building, at
grade elevation (100°-0"). As described in SSAR Subsection 3.4.1.1.1, seismic Category | structures such as the
auxihary building are protected from external flooding by site grading and waterproofing of building surfaces below
grade.

As described in SSAR Subsection 3 4.1.2.2.2, the sources of internal flooding in the portion of the suxiliary
building containing the remote shutdown workstation is limited to fire-fighting activities or failure of the fire
protection system piping. The fire protection system piping is located outside the remote shutdown workstation
room, and the system design limits the volume of water available to flood this area. Fire protection water flows
from elevation 100'-0" to level 1 via floor drains, stairwells, and the elevator shaft. These drain paths protect the
remote shutdown workstation from any flooding effects of fire protection.

SSAR Revision: NONE
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Question 410.51
Identify all safety-related equipment and equipment important-to-safety (1.e. non-safety related equipment whose

failure could adversely affect the ability of safety-related equipment to perform its safety function) that require
protection from internally-generated missiles (outside containment) (Section 3.5.1.1).

Response:

There 15 no safety-related equipment which requires protection from internally generated mussiles (outside
containment), since the AP600 Plant design has no credible nussile sources. See the response to Q0410.61.

SSAR Revision: NONE

410.511
(&) mawers ’




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.52

How will safety-related equipment and equipment important-to-safety be protected from turbine mussiles
{Section 3.5.1.1)?

Response:

Protection agamnst turbine mussiles is described in SSAR Subsection 3.5.1.3. Protection 1s provided by the onientstion
of the turbine-generator and by the use of fully integral low-pressure turbine rotors. Analyses of the probability of
the generation of mussiles huve been submitted 10 the NRC staff. The report for rotors with shrunk-on discs was
approved by the NRC staff (see Reference 2 of SSAR Subsection 3.5.1.3). The methodology for fully integral rotors
was submutted in Reference 1 of Subsection 3.5.1.3. Preliminary staff review (see Reference 3 of SSAR Subsection
3.5.1.3) agreed that the fuily integral low-pressure rotors may be less susceptible 10 stress corrosion cracking than
the shrunk-on discs. In the meeting on November 5, 1992 between the NRC staff, EPRI, and turbine vendors, it
was concluded that the turbine failures were not & safety issue and that the inspections recommended by the turbine
vendors to ensure availability and reliability were more than sufficient to ensure an acceptably low probability of

musstle generation.
SSAR Subsections 3.5.1.3, 3.5.4, 355, and 10.2.3.6 and Table 1.8.1 (Sheet 2 of 8) will be revised as follows.

SSAR Revision:
3.5.1.3 Turbine Missiles

The turbine generator 1s located north of the nuclear 1sland with its shaft onented north-south. In this onenta-
tion, the potential for damage from turbine mussiles 1s neghgible. Safety-related structures, systems and components
are Jocated outside the high-veloaity, low-trajectory mussile strike zone, as defined by Regulatory Guide 1.115.
Thus, postulated low-trajectory missiles cannot directly strike safety-related areas. Credible high-trajectory missiles
that could reach safety-related areas do not have sufficient kinetic encrgy to penetrate the tomado missile resistant
concrete and steel structures housing safety-related equipment. -

The turbine and disc desipn 15 described m Section 10,2 -The-turbime snspecton program-to-be-smplemoniod

2.54 Missile Protection Interface Requirements

The combined license applicant must acaionstrate that the site satisfies the interfece requirements provided in
Section 2.2. This requires an evaluation for those external events that produce missiles that are more energetic than
the tornado mussiles postulated for design of the AP600, or additional analyses of the AP600 capability to handle
the specific hazard.

: 410.521
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10.2.3.6 Inservice Inspection

Inspections for the turbine assembly and valves are performed in accordance with the turbine vendor’s
recommendations. They nclude the following:

*  Disassembiy of the turbine is conducted during plant shutdown. Inspection of parts that are normally
inaccessible when the turbine 1s assembled for operation (couplings, couphing bolts, turbine rotors, and
low-pressure turbine blades) 1s conducted. : :

This inspection consists of visual, surface, and volumetnic examinations as indicated below:
1. Each rotor 1s inspected visually and by magnetic particle testing on accessible surfaces. Ultrasonic
inspection of the mde-entry blade grooves is conducted. This inspection is conducted at intervals of about

6 years.

2. A 100 percent surface examunation of couplings and coupling bolts is performed.

410.52-2 @
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Question 410.53

How wili safety-related equipment and equipment important-to-safety outside containment be protected from credible
secondary massiles (e.g., concrete fragments) (Section 3.5.1.1)7

Response:

The AP600 uses only safety-related systems and equipment to establish and maintain safe shutdown conditions.
There is no equipment important to safety (as defined in Q410.27) that requires protection from mussiles. Safety-
related systems and components are located within the seismic Category 1 nuclear island structures, as described
in SSAR Subsection 3.5.2, and are protected from mussiles, as described in SSAR Subsection 3.5.3. As stated
therein, secondary mussiles such as concrete fragments are considered. The consequences of scabbing are evaluated
if the thickness is less than the minmmum thickness 1o preclude scabbing. No credible internally generated missiles
(outside containment) have been identified for which scabbing of the concrete would be predicted.

SSAR Revision: NONE
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Question 410.54

Identify safety-related equipment and ecuipment important-to-safety that are subject 1o mussiles from non-seismic
Category 1 structures, systems, and components, and discuss how this equipment will be protecied from such
mussiles (Section 3.5.1.1).

Response.

SSAR Section 7.4 identifies safety-related equipment located outside containment. As discussed 1n Ssction 7.4, the
APS00 design uses only safety-related systems 10 establish and maintain safe shutdown conditions. Non-safety-
related systems are not required for safe shutdown of the plant. There is no equipment important to safety (as
defined in Q410.27, that 1s, non-safety-related equipment whose failure could adversely affect the ability of safety-
related equipment to perform it safety function) requinng protection from mussiles generated from non-seismic
Category 1 structures, systems, and components. SSAR Subsection 3.7.3.13 discusses the methods of protecting
safety-related structures, systems, and components from adverse interaction of nonseismic structures, systems, and
components. As discussed 1n Subsection 3.7.3.13.1, the general plant arrangement provides physical separation
between the safety-related equipment and nonseismic structures, systems, and components to the maximum extent
practicable. Any nonseismic component identified as a source to specific safety-related equipment during the design
process 15 evalusted in accordance with the cniteria and guidelines specified in Subsections 3.7.3.13.1, 3.7.3.13.2,
and 3.7.3.13.3; and appropniate protection 18 provided.

SSAR Revision: NONE
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Question 410.59

Provide sample analyses to demonstrate that the stored energy for nuts, bolts, nut and bolt, and nut and stud
combingtions 1s not enough to generate ¢redible nussiles (Section 3.5.1.1).

Response:

Bolts and nuts do not become mussiles unless they break. Installed bolts clamping two or more members together,
(for example, flange to flange) are under static tension. They will not break in normai service. The level of tensile
stress may mcrease because of externally applied force, for example, due to increased internal pressure of piping
or pressure vessels. Because of differences in stiffness between the bolts and the members under clamping,
however, the increase in bolt force is only a fraction of the external tension load applied on the bolt. Also, the
increase in bolt stresses 15 self-limiting in flange joints because the stretch in the bolt would result in leaks at flange
faces, relieving the internal pressure. This 1s why bolts and nuts installed n static systems such as piping or
pressure vessels seidom break.

Installed bolts (and studs) under preload can break in tension if the external force continues to rise. Most structural
bolts deform before bresking. Low- to medium-strength bolts (such as A36 and B7 bolts) have a low ial of
becoming missiles because the stored energy available at fracture s relatively low (< 200 Ibf-in/in”). During
tensile tests, low- to medium-strength bolt specimens travel only & short distance upon failure.

To demonstrate that the stored energy for nuts, bolts, and combinations 1s not sufficient to generate a credible
mussile, 8 sample analysis was performed. A 1/2-inch-diameter B7 boit and nut assembly was assumed n this
analysis, and the broken fragment was assumed to be two times the dismeter of the bolt in length. It was assumed
that the nut weighed the same as the broken fragment. The velocity of the fractured bolt can be estimated by
converting the stored strain energy into kinetic energy. The stored energy in & B7 bolt is about 184-Ibf-in. /in 3.
This stored energy would provide a maximum instantaneous velocity at fracture of 30 ft/sec, which would propel
the bolt fragment upwards to a height of zbout 14 feet. If the bolt fragment were propelled in the downward
direction, 1ts velocity would continue to increase with distance. After 10 feet of travel, the velocity will reach
approximately 40 fi/sec. A bolt fragment of this weight (0.1 Ib) traveling at this velocity cannot credibly cause
damage to even the smallest of components. In addition these numbers are very conservative because losses in the
strain energy due to bolt deformation before the fracture and friction losses were not taken into account.

Bolts (and studs) can break while under stress because of metal fatigue and stress corrosion cracking. These farlure
mechanisms involve & crack initiation, growth, and final fracture. During the crack growth stage, the initial stresses
in the bolt will be relieved. Thus any fragments of bolts as & result of failures due to fatigue and stress corrosion
cracking do not become mussiles because the mitial pre-tension 1s relieved while fatigue cracks and stress corrosion
cracks grow. High-strength, low-alloy steel bolting matenials with yieid strength greater than 180 ksi may be an
exception. They can break because of stress corrosion cracking or hydrogen embrittlement cracking under pre-
tension with & stored energy (600 Ibf-in./in.3) which is considered low compared with other large missiles.
However, these bolting materials are not used either in equipment or in the structural members on the AP600.
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Question 410.61

Ideniify the sources of mussiles that meet the criteria in Section 3.5.1.1.2.3 of the SSAR.

Response:

The criteria in SSAR Subsection 3.5.1.1.2.3 refer 1o potential nussiles outside contatnment. The only sources
mcluded in these categories for which impacts on safety-related structures, systems, or components may be
considered are a limited number of non-safety-related pumps and fans inside the auxiliary building. The safety-
related systems and components needed to bring the plant to a safe shutdown are located inside the containment
shield building and suxiliary building, both of which have thick, structural concrete exterior walls that provide
protection from mussiles penerated m other portions of the plant. These walls are evaluated for torado missiles
that bound the energy available in mternally generated missiles.  Potential mussiles from the turbine-generator ure
discussed in SSAR Subsection 3.5.1.3 and the response to Q410.52.

The pressurized components in the high-energy portions of the high-energy systems inside the auxiliary building are
constructed to the ASME Code, Section 111 The high-pressure gas storage cylinders inside the auxibary building
are the air storage bottles for the main control room habitability system (VES). The air storage bottles and attached
piping and valves are constructed to the ASME Code, Section [11, requirements and are supported and designed for
seismic loads and are therefore not credible sources of missiles

The rotating equipment in the auxiliary building is eliminated as  missile source for one or more of the following
reasons.  Equipnient in use less than 2 percent of the time 15 not considered a mussile source. This includes pumps
that operate less than 2 percent of the time and motors for valve operators and mechanical handling equipment and
pumps. Pumps and fans in compartments surrounded by structural concrete walls with no safety-related systems
or components are not considered missile sources. Rotating equipment with & housing or an enclosure that contains
the fragments of & postulated impeller failure i1s not considered a credible source of missiles.  Non-safety-related
rotating equipment in compartments with safety-related systems or components that do not provide other separation
festures have design requirements for a housing or an enclosure to “tan fragments from postulated failures of
rotating elements.

SSAR Subsection 3.5.1.1.2 4 will be added as follows.

SSAR Revision:

3.5.1.1.2.4 Credible Sources of Internally Generated Missiles (Outside Containment)

The consideration of missile sources cutside contamnment that can adversely affect safety-related structares, systems,
of components 15 limited 1o a few rotating components inside the suxiliary building. The safety-related systems and

components needed to bring the plant 10 a safe shutdown are located mnside the containment shield building and
euxiliary building, both of which have thick structural concrete exterior walls that provide protection from nussiles
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generated in other portions of the plant. Protection against potential missiles from the turbine-generator is discussed
in SSAR Subsection 3.5.1.3.

Rotating components inside the auxiliary building that are either safety related or are constructed as canned motor
pumps would contain fragments from a postulated fracture of the rotating elements and are excluded from evaluation
as mussile sources. Rotating components used less than 2 percent of the time are lso excluded from evalustion as
missile sources. Non-safety-related rotating equipment in compartments surrounded by structural concrete walls
with no safety-related systems or components inside the compartment is not considered & missile source.  Rotating
equipment with a housing or an enclosure that contains the fragments of a postulated impeller failure 15 not
considered a credible source of missiles. For one or more of these reasons the non-safety-related rotating equipment
inside the auxiliary building is consdered not to be a credible missile source. Non-safety-related rotating equipment
in compartments with sufety-related systems or components that do not provide other separastion features have design
requirements for a housing or an enclosure to retain fragments from postulated faslures of rotating elements.

The high-energy systems inside the suxihiary building do not inciude any pressunized components in the high-energy
portions that are constructed to standards other than the ASME Code, Section 111. See Table 3.6-1 for & list of the
high-energy systems. The outlet pipes and valves for the wr storage botiles for the main control room are
constructed to the ASME Code, Section 111, requirements and are designed for seasmic louds. The attached pipes
and valve are not credible nussile sources due to an accidents] impact.

410.61-2 @ )
Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION
g

4]
2H

APBI

Question 410.62

How will the remote shutdown panel be protected from missiles generated outside containment (Section 3.5.1.1)?

Response:

The remote shutdown workstatio. is located in the nonradiologically controlled area of the suxiliary building at
grade elevation (100°-0") m its own compartment. It is separated from rotating equipment or pressurized
components by the compartment walls and suxihiary building outside wall. SSAR Subsection 3.7.3.13 discusses the
potential missiles due to failures of nonsersmuc items.  Should a nonsersmic component be capable of being dislodged
from its supports in the compartment, the component will be separsted, segregated, or supported as seismic
Category I1. There s no credible missile threat to the remote shutdown workstation.

SSAR Revision: NONE
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Question 410.63

Identify all safety-related equipment and equipment important-to-safety which require protection from intemally-
generated missiies (inside contamnment) (Section 3.5.1.2)

Response:

There 15 no safety-related equipment which requires protection from mternally genersted mussiles (inside
contsinment), since the AP600 Plant design has no credible missile sources. See the responses o Q410.64 and
Q410.67.

SSAR Rewision: NONE
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Quesuon 410.64

Identify all sources of primary and credible secondary missiles (concrete fragments) that could adversely impact
safety-reluted equipment and squipment important-to-safety nside containment (Section 3.5.1.2).

Response:

Inside containment only safety-related structures, systems, or components are relied on to provide safe shutdown
or to mitigate postulated accidents.

No sources of primary and credible secondary missiles from which safety-related equipment inside contsnment must
be protected have been identified. A limited number of fans may require design provisions to confirm that they are
not missile sources. See the response 1o Q410.67 for a discussion of the potential ‘or internally generated missiles.
See the response to Q410.52 for a discussion of potential mussiles from the turbine-genersor.  See the response to
Q410.69 for & discussion of protection of safety-related structures, systems, and components from missiles penerated
by natural phenomena, mcluding & design basis tornado.

SSAR Revision: NONE
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Question 410.66

Provide additional detailed information on how components inside contamment are prevented from producing
credible nussiles (Section 3.5.1.2.1.1).

Response:

As stated in Subsection 3.5.1.2, the considerations regarding mussile prevention discussed in Subsection 3.5.1.1 are
also applicable in the selection of equipment inside contanment.

SSAR Revision: NONE
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Question 410.67

Identify the sources of missiles moeting the critena m Section 3.5.1.2.1.3 of the SSAR.

Response:

The criteria in SSAR Subsection 3.5.1.2.1.3 refer tc potential nussiles inside containment. The only sources
included in these categonies for which impacts on safety-related structures, systems, or components must be
considered are & few non-safety-related fans inside containment. The safety -related systems and components needed
to bring the plant to a safe shutdown are located inside the contanment shield building and auxiliary building both
of which have thick structural concrete extersor walls that provide protection from missiles generated in other
portions of the plant. These walls are evalusted for tornado mussiles that bound the energy svailable in internally
generated missiles. Potential missiles from the turbine-generator are discussed in SSAR Subsection 3.5.1.3 and i
the response to Q410.52.

The pressunzed components in the high-energy portions of the high-energy systems inside containment are
constructed to the ASME Code, Section 11I. There are no high-pressure gas storage cylinders inside contamnment.

The rotating equipment in contamnment 15 chmnated &s a missile source for one or more of the following reasons.
Equipment in use less than 2 percent of the time is not considered a missile source. This includes the reactor
coolant drain pumps. the containment sump pumps and motors for valve operators, and mechamical handling
equipment and pumps. Pumps and ans, such as the reactor cavity supply fans, jocated in compartments surrounded
by structural concrete walls and containing no safety-related systems or components, are not considered mussile
sources. Rotating equipment with a housing or an enclosure thut would contain the fragments of & postuiated
impeller failure is not considered 2 credible source of mussiles. Non-safety-related rotating equipment in
compartments with safety-related systems or components that do not provide other separation festures has design
requirements for a housing or an enclosure to retain fragments from postulated farlures of rotating elements.

SSAR Subsection 3.5.1.2.1.4 will be added as follows:

SSAR Revision:

3.5.1.2.1.4 Evaluation of internally Generated Missiles (Inside Containment)

The consideration of credible missile sources inside containment that can adversely affect safety-related structures,
systems, or components 1s imited to a few rotating components. The safety-related systems and components needed
1o bring the plant to a safe shutdown are mside the contanment shicld building and auxibiary building both of which
have thick structural concrete extenor walls that provide protection from mussiles generated in other portions of the
plant.

Rotating components inside containment that are eithor safety-related or are constructed as canned motor pumps
would contain fragments from a postuluted fracture of the rotating elements and are excluded from evaluation as
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nussile sources. Rotating components in use less than 2 percent of the ime are also excluded from evaluaticn as
missile sources. Non-safety-related rotating equipment in compartments surrounded by structural concrete walls
with no safety-related systems or components inside the compartment 1s not considered a mussile source. Rotating
equipment with a housing or an enclosure that contains the fragments of a postulated impeller failure is not
considered a credible source of mussiles. For one or more of these reasons the non-safety related rotating equipment
nside contanment 1s considered not 10 be & credible missile source. Non-safety-related rotating equipment in
compartments with safety -related systems or components that do not provide other separation features has design
requirements for & housing or an enclosure 1o retumn fragments from postulated failures of rotating elements.

The high-energy portions of high-epergy systems inside the containment shield building are constructed to the
requirements of the ASME Code, Section 1I1. See Table 3.6-1 for a hist of the high-energy systems. There are no
high-pressure gas storage cyhnders inside the contamnment shield building.
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Question 410.68

Identify all safety-related equipment and equipment important-to-safety that require protection from mussiles
genersted by natural phenomena, including the design basis tomado (DBT) (Section 3.5.1.4).

Response:

AP600 uses safety-related equipment which functions durning or following & design basis event to provide the
following:

itegnity of the reactor coolant pressure houndary,

capability to shut down the reactor and maintain 1t in a safe shutdown condition,

capability to prevent or mitigate the consequences of accidents that could result mn potential offsite exposures
comparable to the guideline exposures of 10 CFR 100

The plant safety-related equipment are located on the nuclear 1sland (containment building, shield building, auxiliary
building) which protects systems and equipment from the effects of externally generated mussiles. See response to
Q410.69,

SSAR Revision: NONE
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Question 410.69

Discuss how safety related structures, systems, and components (SSCs) thet are important-to-safety wiil be protected
from missiles generated by naturzl phenomena, mncluding the DBT (Section 3.5.1.4).

Response:

Safety-related systems and components are located within the seismic Category 1 ouclear island structures, as
described in SSAR Subsection 3.5.2. The thicknesses of the extenor walls and roof of the nuclear island structures
are sufficient to prevent missile perforation and scabbing by the mussiles specified in SSAR Subsection 3.5.1.4 und
provide protection for the safety-related systems and components from missiles generated by natural phenomena.

SSAR Revision: NONE
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Question 410.70

Provide an estimate of the strike probability per year for the plant (Section 3.5.1.4).

Response:

It 1s estimated that the probability of wind speeds greater than the 300-mph design basis tornado is between 106
and 107 per vear for an AP600 at & worst location snywhere within the contiguous United States. The probability
of a mussile strike by a mussile simular 10 those represented by the design basis tomado nussiles given in SSAR
Subsection 3.5.1.4 would be lower than the probability of the tornado occurrence,

SSAR Revision: NONE
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Question 410.71

How will the remote shutdown panel be protected from missiles generated by natural phenomena (Section 3.5.1.4)?

Response:

The remote shutdown workstation s located at elevation 100" within the nuclear island, as shown in SSAR Figure
1.2-7. Protection against missiles generated by natural phenomena 1s provaided by the extenor walls and roof of the
nuclear sland structures, es discussed m the response 1o Q410.69

SSAR Revision: NONE
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Question 410.72

Identify all equipment important-to-safety that require protection from externally -generated mussiles (Section 3.5.2).

Response
See the responses to Q410.68 and (410.69

SSAR Revision: NONE
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Question 410.73

How will the passive containment cooling system (including tank, valves, piping) be protecied from external nussiles
and their effects (Section 3.5.2)7

Response:

Safety-related portions of the pussive containment cooling system are located within the seismic Category 1 shield
building except as discussed below. Protection from external massiles is provided by the external walls and roof
of the shield building. This protects the tank, valve room, and most of the air baffle.

The wr inlets at the top of the shield building are small and include louvers. Missiles passing through the air inlets
could perforate the air baffle but would be stopped by the contanment vessel. Such perforation of the air baffle
would not prevent function of the air baffle or the passive containment cooling system

Piping and cables are routed in the stair tower on the outside of the shield building. This stwir tower is designed for
the tomado wind speed but 1s not designed as a tornado mussile barrier. Thus, piping and cables routed in the tower
are postulated to fuil in @ tormado. Rupture of the piping would not prevent function of the passive containment
cooling system, nor would it drain the tank below its minimum required water level. Loss of the cables or air supply
would cause the PCS actuation valves to fail open and inttiste water flow,

SSAR Revision: NONE
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Question 410.74

How will the fuel storage pool and the fuel within the pool be protected from external missiies and their effects
{Section 3.5.2)?

Response:

The fuel storage pool and the fuel within the pool are located within the nuclear island structures, as shown in SSAR
Figures 1.2-8 and 1.2-9. They &re protected from external missiles and their effects by the extenor walls and roof

of the nuclear island as discussed 1n the response to Q410.69.

SSAR Rewvision: NONE
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Question 410.75

How wall the remote shutdown panel be protected from external nmussiles (Section 3.5.2)7

Response:

The remote shutdown workstation 1s located at elevation 100" within the nuclear island, as shown in SSAR Figure
1.2-7. Protection against external missiles is provided by the exterior walls and roof of the nuclear island structures,
as discussed in the responses to Q410.69 and Q410.71.

SSAR Revision: NONE
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Question 412.76

Provide & pipe break effects analysis (Section 3.6.1), including:
&. postulated piping fallures (including those identified in Section 3.6.1.1.F of the SSAR),
b. pipe failure locations (circumferential and longitudinal break, leakage cracks, and through-wall cracks),
c. piping that meets the leak-before-break (LBB) criteria, and

d. protective structures and other features used to mitigate the consequences of the piping failures.

Response:
This is an intenm response Q410.76.

See SSAR Subsection 3.4.1 and the responses to Q410.5, Q435.56, Q410.11, Q410.28, Q410.33, Q410.44,
Q410.45, Q410.46, Q410.48, Q410.050, Q410.84, and Q435 56 for the effects of moderate-energy pipe breaks.

A pipe break effects analysis will be performed for high-energy piping outside containment to include the following:
¢ Postulated piping failures

¢ Pipe failure locations

¢  Protective structures and other features used to mitigate the consequences of the piping failures

The response to Q210.6 identified the high-energy lines that meet the leak-before-break cnitenia.

A final response to the question will be submtted on August 15, 1993,

SSAR Revision: NONE
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Question 410.80

Describe why the turbine stop valves and feedwater control valves are credited in the single failure analysis to limit
a break of the main steam or feedwater lines inside containment (Section 3.6.1).

Response:

The main steam system and feedwater system are in compliance with Standard Review Pian 10.3 and the design
alternatives identified in NUREG-0138 relative to utilizing the turhine stop valves and feedwater control valves to
provade redundancy for safety-related equipment.

NUREG-0800 Section 10.3 acceptance critenia specify that a design is acceptable if the integrated design 1s in
accordance with specified critenia, including NUREG-0138. Specifically it 1s acceptable to ke credit for all valves
downstream of the main steam 1solation valves (MSIV) to limit blowdown of & second steam generator. Based on
NUREG-0138, the SRP indicates that the turbine stop valves and control valves are 1o be considered functional in
order to demonstrate that the design will preclude the blowdown of more than one steam generator, assuming &
concurrent single active failure.

The NRR's discussion on Issue No. 1 within NUREG-0168 concludes that in accidents involving spontaneous
farlures of secondary system piping not & part of the pnmary system boundary (where the potential consequences
are significantly lower), reliance on non-safety-grade valves in the pustulated acoident evaluation is permitted based
on the reliability of these valves.

The AP600 design has incorporated the following festures into the main steam and feedwater systems designs to
provide highly reliable steam and feedwater 1solation.

Main Steam Isolation Valve. The main steam isolation valve automatically closes upon receipt of either of two
main steam isolation signals associated with independent Class 1E electrical divisions. The valve is a gate valve
controlled by & pneumatic/hyvdraulic operator. The energy required 1o close the valve is stored in the form of
compressed nitrogen 1n one end of the actuator cylinder. The valve 1s maistained open by high-pressure hydraulic
flmd. For emergency closure, redundant Class 1E solenoids are energized, causing the high-pressure hydraulic flud
to be dumped to a fluid reservoir and the valve to close.

The backup isolation valves (such as the turbine stop valves) receive signals derived from the protection and safety
monitoring system {(PMS) 1o actuate the valves.

Main Feedwater Isolation Valves, The main feedwater 1solation valves are the same valve type and actuator design
as the main steam stop valves. The valves incorporate the sume type of hydraubic/pneumatic operators with
redundant actuation signals and solenoids to ensure closure when actuated by & PMS feedwater isolation signal.

Main Feedwater Control Valve. In addition to the design provisions for the feedwater 1solation valve, the design
of the backup 1solation valve (the feedwater control valve) includes provisions to provide confidence in the closure.
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The main feedwater control valve 1s an air-operated modulating valve that fails in the closed position upon loss of
instrument air or electrical power. The feedwater isolation signal provided to the valves is derived from the PMS
feecwater isolation signals. The valve is procured as an active safety class C (ASME class 3) component.

To provide additional confidence of feedwater 1solation, the feedwater pumps are tripped upon receipt of a feedwater
solation signel denved from the ESF feedwater 1solation signal.

With the preceding design provisions, the AP600 mam steam system and feedwater system provide adequate
protection against design bhasis events requinng either feedwater or main steam line 1solation.

SSAR Revision: NONE

410.80-2 @



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.81

Identify the Jocations of all pipe whip restraints (Section 3.6.1).

Response.

This 15 an interim response to Q410.81.

.The results of the analysis to be provided i response to Q410.76 will determine the need for pipe whip restraints.
A final response to the guestion will he submutted on August 15, 1993,

SSAR Rewsion: NONE
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Question 410.83

How is the remote shutdown pancl protected from the effects of pipe fulures (Section 3.6.1)?

Response:

There i no high energy piping in the remote shutdown workstation room or in proximity. The only moderate-
energy piping close 10 the remote shutdown workstation room is the fire protection system piping, located in the
adjacent corndor.

The effects of moderate-energy pipe failures in the suxiliary burlding or adjacent buildings on the remote shutdown
workstation have been addressed in the responses to Q410.28, Q410.40, Q410.46, and Q410.50.

The arcas in proximity to the remote shutdows workstation contaiming bigh-energy hines are the valve/piping
penetration compartment, MSIV compartment, and the turbine building. The remote shutdown workstation urea
18 separated from those other areas by solid structural walls designed for pressurization effects. No HVAC or other
penetrations provide commumnication between the remote shutdown workstation areas and those other areas.

If & pipe fabure should occur in the valve/piping penetration compartment or MSIV compartment, steum and waler
are directed to the turbine building or the environment through doors, druns, and blowout panels. Any further
pressure buildup in the turbine building s relieved through the existing turbine building HVAC system openings
and the metal siding of the turbine building. S.milarly, 8 high-energy piping failure that occurs in the turbine
butlding 1s relieved through the existing turbine butlding HVAC system opemings and the metal siding of the turbine
building.

SSAR Revision: NONE
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Question 410.84

Provide examples of equipment that are subject 0 environmentsl and flooding effects due to venting from an
adjoining subcompartment (Section 3.6.1).

Response:

The subcompartments in the contsinment vent into the free space m the containment above the operating deck or
wito the space above the mamntenance floor that freely communicates with the space above the operating deck. These
subcompartments do not vent into adjoining subcompartments. See the responses to Q410.1, Q410.34, and Q410.39
for additional information on solation of subcompartments. The only subcompartment subject to flooding due to
flooding in another subcompartment is the RCS compartment, which drains the PXS-A, PXS-B, and CVS
subcompariments. See the response to Q41010 for additional information on floodup of the PXS subcompartments.
The subcompartments in the auxihary building containing high-energy lines vent and drain into the turbine building
or other locations that do not contain safety-reluted equipment. See SSAR Section 3.4 for additional information
on the evaluation of flood design. See the response 10 Q410.3 for addstional information on the flooding of safety-
related components. See the response to Q410,28 for additional information on internal sources of flooding.

Only safety-related equpment is considered ‘or evaluation of flooding effects and environmental gualification.
Valves are the only active mechanical equipment considered for evaluation, since there are no safety-related pumps
required 10 operate for safe shutdown following & postulated pipe break.  Instrumentation required for accident
mitigation and used for postaccident monitoring is also evaluated. The evaluations of the valves and vaive operators
are performed to show that the valves provide the required safety-related function. Safety-related equipment either
inside contwnment or 10 suxihary buiiding subcompartments with kigh-energy lines 15 evaluated for environmental
qualification. See SSAR Section 3.11 for edditsionkl information on environmental qualification. See the responses
10 Q410.5 and Q435.56 for additional information on the response of safety-related equipment when flooded or wet
from spray.

The CVS, PXS-A, PXS-B, and RCS compartments have a vent path to the maintenance floor. The contsinment
isolation valves and passive core cooling system valves above the elevation 107°-2" mamntenance floor are examples
of equipment that expenences the environmental effects from postulated piping failures.

The contamment sump level monitoring system and the containment floodup level instrumentation in the RCS
compartment that collects leakage from piping failures anywhere in the containment are examples of equipment
subject to flooding effects due 1o piping failores.

SSAR Revision: NONE
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Question 410.86

Provide maore detailed information regarding pressurization loads for the IRWST and the reactor vessel annulus.
What 15 the basis for 8 5 gpm leakage rate m the primary loop piping (Section 3.6.1)7

Response:
Pressunzation loads for the IRWST are discussed in the response to Q410.23,

The reactor vessel annulus is evalvated for subcompartment pressunzation to cover: posiulated leskage cracks in
piping shown to meet the leak-before-break cniteria in SSAR Subsection 3.6.3 and postulated pipe breaks in piping
systems larger than & 1-inch dismeter that do not satisfy the leak -before-break critena. Pipe breaks are not postulated
in piping with & dismeter less than or equal to 1 inch. The only piping in the reactor vessel annulus that may have
& postulated pipe break 15 the 8-inch passive core cocling piping. However, this piping is expected 1o be qualified
for leak -before-break  Therefore, the postulated fwlare for the subcompartment preasunization analysis 1s the S-gpm
ieakage crack i the hot or cold leg piping. The S-gpm leakage rate 15 the reference value used in the Jeuk-before-
bresk evalustion of the primary loop piping. This is ten times the Jeak detection capability descnbed in SSAR
Subsection 5.2.5. See Subsection 3B.5.3 of S88AR Appendix 3B for detals.

SSAR Revision: NONE
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Question 410.87

Which pipe(s) are postulated to furl 10 provide the internil reactor pressure vessel asymmetnic pressunzation loads
{Section 3.6.1)7

Response:
Reactor coolant system piping and sttachments larger than & 3-inch dismeter are qualified to the leak before broak

(LBB) cnteria.  The limiting 3-mch coid and hot leg breaks, which are postulated o fail to provide the internas;
reactor pressure vessel asvmmetnce pressunzation loads, where identified in the spray line and in the surge line.

SSAR Revision: NONE
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Question 410 88

Provide the dimensions for the reinforced concrete walls separating the control room from the MSIV compartment.
Include wall dimensions on the plant arrengement drawings (Section 3.6.1).

Response:
Wall thicknesses can be obtained by scaling off the dimensions from the full-size general arrangement drawings

provided in response to Q471.1. For information, the reinforced concrete wall on column line L is two feet thick
and the wall on column line K s two feet thick.

SSAR Revision: NONE
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Question 410.89

Provide the results of an analysis of pipe bresks in the turbine building and their effect on the control room and
remote shutdown panel (Section 3.6.1).

Response:

The effects of pipe breaks in the turbine butlding on the remote shutdown workstation have been addressed in the
response 10 Q410.83. Direct access to the mamn control room is protected by the boundary of the access cornidor
to the main control room in the turbine building. The access cormndor walls are designed for the pressunization
effects from a high-energy pipe break in the turbine building. Further, a high-energy piping failure i the turbine
butlding 1s relieved through the existing turbine building HVAC system openings and the metal siding of the turbine
buiiding.

SSAR Revision: NONE
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Question 410.91

Describe how safety-related instrumentation 1s protected from pipe failures and their effects (Section 3.6.7).

Response:

SSAR Section 3.11 identifies the safety-related instrumentation outside containment and discusses the environmental
qualification of the safety-related equipment. As discussed in the response to Q435.56, in the event of potential
flooding /wetting from a moderate-energy line break, design cniteria are applied for the protection of sufety-related
instrumentation outside containment.

In the event of a high-energy line break outside containment, the only safety-related mnstrumentation that could be
affected 1s the pressvre and flow mstrumentation in the MSIV compartment. The pressure instrumentation 1s used
to detect a leakage crack in the exclusion zone of the main steamlines and to 1solate the MSIVs. The flow
mstrumentation is used for startup feedwater flow conirol.  This instrumentation will be qualified for the
environmental conditions resulting from a leakuge crack in the MSIV compartment as required in order to perform
its safety functions.

SSAR Revision: NONE
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Question 410.93
Table 3.2-3 of the SSAR, "Classification of Components and Systems,” does not list Classification of Structures.

Provide the classification of structures housing all corresponding specific subsystem(s) and component(s) identified
i Sections 9.4.1-9.4.3 and 9.4.69.4.11 of the SSAR.

Also, Table 3.2-3 does not address the containment recirculation cooling system (VCS) and the turbine building
ventilation system. Provide corresponding information i Table 3.2-3 for these subsystems.

Verify that all systems and componests histed in Table 3.2-3 are complete for Sections 9.4.1-9.4.3 and 9.4.6-9.4.11
of the SSAR, including system ducting data.

In addition, the titles for the HVAC system in Sections 9.4.8 and 9.4.11 differ from those in Table 3.2-3 of the
SSAR for VRS- and VHS- designated systems, respectively. Clanify the discrepancies.

Response:

Table 3.2-3 of the SSAR lists mechanical and flwad system components and associated equipment class and seismic
category as well as other related information. Table 3.2-3 does mot provide classification of structures.
Classification of structures 18 given in Table 3.2-2.

The containment recirculation cooling system and the turbine building ventilation system do not have any
components in Class A, B, C, or D and are not included in Tuble 3.2-3. Only systems having components in Class
A, B, C, or D are listed in the table.

Table 3.2-3 contains a complete list of Classes A, B, C, and D components for Subsections 9.4.1 through 9.4.3
and Subsections 9.4.6 through 9.4.11. Tebl: 3.2-3 provides generic design critenis only for equipment, valves, and
dampers. It does not include ducts or piping.

The correct titles for the VHS and VRS systems are:

VHS  Health Physics and Hot Machine Shop HVAC System
VRS  Radwaste Building HVAC Svstem

Svystem titles on page 3.2-10 of SSAR Section 3.2 will be revised as follows:
SSAR Revision:

VHS  Health PhysicsConteol-Aconss—sen- and Hot Machine Shop HVAC System
VRS  Sehd Radwaste Building Mentdetson HVAC System
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Question 410.94

Provide up-to-date, half-size drawings for all HVAC systems identified in Section 9.4 of the SSAR, "Air
Conditioning, Heating, Cooling, and Ventilation System, ” (see Sections 9.4.1-9.4.3 and 9.4.6-9.4.11 of the SSAR),
mcluding the turbine building ventilation system that was not provided previously. These drawings should include
piping and instrumentation diagrams (P&IDs), orthographic HVAC systems drawings, general arrangement
drawings, and system flow diagrams showing pressure, temperature and flow data for all modes of operations,
including normal, abnormal and emergency modes, as apphicable.

Response:

HVAC system P&IDs are included in SSAR Section 9.4, Figures 9.4.1-1 through 9.4.11-1. The half-size drawings
gre provided viu letter ET-NRC-93-3837 (N. J. Liparulo to R. W. Borchardt, dated March 16, 1993). General
arrangement drawings are included in the proprietary Section 1.2, Figures 1.2-4 through 1.2-34. All HVAC
systems described in SSAR Section 9.4 are non-safety-related systems. The nuclear 1sland nonradioactive ventilation
system (VBS) is the only HVAC system with a defense-in-depth function. The flow diagram for this system is
provaded in the responss to the Q450 6. The turbine building ventilation ystem serves a non-safety-related,
nonseismic, nonradioactive building and does not have any safety-related or defense-in-depth function, so its P&ID
15 not included in the SSAR. Orthographic HVAC systems drawangs and flow disgrams are not included i the
SSAR and are beyvond the level of information detail normally provided in the SSAR. HVAC systems do not serve
any safety-related functions except contwinment isolation and MCR isolation.

SSAR Revision: NONE

410.941
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Response Revision 1

Question 450.6

Provide flow diggrams showing normal, sbnormal, smoke removal and purge, and emergency (radistion and toxic
relense) modes of operation flow data (1.e., cfm, temperature, and pressure) for VES and VBS habutability systems
(Section 6 .4),

Response (Revision i):

Process flow diagrams VBS MS 001, VBS M5 002, VBS M5 006, VBS M5 007 and VBS M5 008 ( all Revision
0) are provided via letter ET-NRC-93-3837 (N. J. Liparulo to R. W. Borchardt, dated March 16, 1993). These
drawings show flow data for VBS normal, sbnormal (recirculation mode - smoke in outside sr intake or 1oxic gas
release), smoke removal and purge, and emergency (high radiation modes of operation.  These operating modes
are described i SSAR Subsect:on 9.4.1.

The main control room emergency habitability system 1s made up of two redundant triins of emergency wr storage
wanks. Each trmn is sized to deliver approximately 20 ¢fm of air 1o the MCR 10 moet the ventilation and pressur-
ization requirements for 72 hours. A connection for refilling operations is provided for each train to allow for
operstion beyond 72 hours,

SSAR Revision: NONE

. 450.6(R1)1
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Question 460.8

Provide the following information regarding the source terms for evaluating the expected performance of radwaste
management systems (Sections 11.1 and 11.2):

4. Table 11.2-6 states that the shim bleed rate is 737 gallons per day (gpd). The staff has determined that this

rate 18 288 gpd using the value of the reactor coolant letdown flow given in Table 11.1-7 of the SSAR and
657.5 gpd calculated from the yearly average of the CVCS letdown given in Table 11.2-1 of the SSAR.
The staff has verified that a shim bleed rate of 288 gpd gives the same reactor coolant activity (RCA) values
for noble gas radionuchdes given in Table 11.1-8 of the SSAR. Resolve the inconsistencies among the
tables.

. The staff has determined that & primary-to-secondary leak rate of 75 Ib/day (NUREG-0017, Rev. 1 value)

rather than the 100 Ib/day given in Table 11.1-7 of the SSAR results 1n the steam generator steam activity
values given in Table 11.1-8 of the S5AR for noble gases. Correct the inconsistency.

. Tables 11.1-7 and 11.2-6 of the SSAR give the total steam flow rate as 8.4x10F Ib/hr and 8.4x10° Ib/hr,

respectively. The staft believes that the first value s correct.  Correct the inconsistency.

The staff concludes that the steam generator hiquid activities and, corsequently, the steam generator steam
activities of hulogens, Cesium (Cs), Rubidiun. (Rb), and other nuchides listed in Table 11.1-8 of the SSAR
are not consistent with those that would be calculated using the method given in Revision 1 of NUREG-
0017. Describe how the activities were calculated, and correct them, if appropriate.

Response:

The calculation of the coolant source terms in Table 11,1-8 used a shim bleed of 288 pallons per day based on
the assumption of continued operation with no forced cold shutdowns. The Table 11.2-1 shim bleed value of
240,000 gallons per vear (658 gallons per day) s based on one forced shutdown per year. The use of the 288
gallon per day value tends to maximize the source terms but the assumption also reduces the annual release of
activity from this pathway. Tables 11.1-7 and 11.1-8 have been corrected 1o utihze a shim bleed flow of 658
gallons per day (230 Ib/hr) so that the defined source term is consistent with the determination of annual
releases.

The use of 737 gallons per dav ir Table 11.2-6 for the shim bleed rute has been revised 1o 658 gallons per day
and the calculated releases in Table 11.2-7 have been revised to reflect this change. There is no significant
impact on the total calculuted releases.

Table 11.1-7 has been corrected 1o hist the primary-to-secondary leak rate as 75 Ib/day mstead of the 100 Ib/day
previously listed. The determunation of source terms correctly used the 75 Tb/day value.

@ ) 460.8-1
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¢, Table 11.2-6 has been corrected 1o list the total steam flow rate as 8.4x10P Ib/hr (instead of the previously
listed value of 8 4x 10° Ib/hr). The determination of anticipated releases of activity to the environment corructly
used the 8.4x10° Ib/hr value.

d.  The activities in the steam generator ligud and steam that were presented in Table 11.1-8 were based on the
equations provided in ANSI/ANS 18.1-1984. These equations are the same as those used in NUREG-0017,
Revision 1. To assure that there is no discrepancy with NUREG-0017, the values for primary and secondary
coolant activities in Table 11.1-8 have been replaced by the values calculated using the GALE code. The steam
generator steam activities are not provided in the GALE code output so these have been calculated using the
equations from NUREG-0017, Revision §.

SSAR Tables 11.1-7 and 11.2-6, Sheet 1, will be revised to reflect the changes made in the analytical assumptions.
Tables 11.1-8, 11.2-7, and 11.2-8 will be revised to refiect the results of the analyses performed. Sections 11.1 and
11.1.3 will be revised to reflect the fact that the realistic prinwry and secondary source terms are calculated using
the PWR-GALE code. Subsection 11.1.6 will be revised to include & reference for the PWR-GALE code and to
respecify the reference to ANSI-18.1 as Reference 3. Subsections 11.2.3.3 ans 11.2.3.4 will be revised to reflect
the impact of the larger total waste flow (increase from 1742 gpd to 2150 gpd).

SSAR Revision:
(Section 11.1, third and fourth paragraphs)

The second source term s a realisc model. This source term represents the expected average concentrations of
radionuchides in the primary and the secondary coolant. These values are determined based-on-ANSI-18-4 using
the PWR-GALE code (Reference 1) which provides the bases for estimating typical concentrations of the principal
radionuchides that are ex~ .~ *o occur. This source term model reflects the industry experience at # large number
of operatmg PWR plant..

The source terms presented here do not include all radionuclides that will be present. The radionuchdes included
are those that are significan? relative to radiation shielding design as well as those listed in ANSI-83 the PWR-
GALE code output and used m evalusting of radwaste systems operation.

(Subsection 11.1.3)

The realistic source terms for both the reactor coolant and the secondary coolant are determuned using the modelng
w-ANSI-483 PWR-GALE code. The reference plant values provided in ANSI-18.1 (Reference 3) were adjusted
10 be consistent with the AP600 parameters listed in Table 11.1-7. The adjustment factors are applied 1o the fission
products. : - : - ; The
realistic source terms are listed in Table 11.1-8,

460.8-2 @
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Caosection 11.1.6)
11.1.6 References
l l“il‘.”s I‘ I '0“ ual ' o8 .l‘". s GO ;.n ‘-' hl..d w.m.'u d I* mm_,’

1. "Calculation of Releases of Radioactive Mateniais in Gascous and Liquid Effluents from Pressurized Water
Reactors (PWR-GALE Code),” NUREG-0017, Revision 1, March 1985,

2. M. ] Bell, "ORIGEN - The ORNL. Isotope Generation and Depletion Code, " ORNL-4628, Oak Ridge National
Laboratory, May 1973,

3. ANSI/ANS-18.1-1984, "Radioactive Source Term for Normal Operation of Light Water Reactors.”
{Subsection 11.2.3.3, second and third paragraphs)

The dilution factor required to meet the 10 CFR 20 muximum permissible concentrations 1s 330 400. The required
dilution flow is dependent on the hiquid waste discharge rute and, while the monitor tank pumps have « design flow

rate of 100 gpm, the discharge flow 15 controlled to be compatible with the availsble dilution flow. With the
uverage liquid waste release of 4342 2150 gailons per day, the required dilution flow is:

Release Period Required Dilution Flow
8 hours 4450 1200 gpm
6 hours 4530 1600 gman
4 hours 2280 2400 gpm
2 hours 3700 4800 gpm

With the nominal circulating water blowdown flow of 3500 gpm, there 1s sufficient dilution flow to meet the
maximum permissible concentrations with 8 waste discharge duration of 2.2 2.8 hours or longer.  Actual plant
operation is dependent on the waste hquid activity level and the available dilution flow.

(Subsection 11.2.3.4)
11.2.3.4 Release Concentrations

The annual release data provided in Table 11.2-7 represent expected releases from the plant. To demonstrate
compliance with the Reference 1 maximum permissible concentration limits for effluent, the discharge concentrations
have been evaluated for the release of the average daly liquid waste volume of 4342 2150 gailons over a penod
of 8 hours und using the nominal circulating water blowdown flow of 3500 gpm. Table 11.2-8 hsts the nuchde
release concentrations and the fraction of maximum permissible concentration for effluent.

@ , 460.8-3
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Parameters Used to Describe Normal Operation Sources

Parameter
Thermal power
Steam flow rate

Weight of water 1n reactor
coolant system

Weight of water m all steam
generators

Reuctor coolant letdown flow
{punfication)

Reactor coolant letdown flow
(yearly average for boron
control)

Steam generator blowdown
flow (total)

Fraction of radioactivity in

blowdown stream which 1s not

returned to the seco . dary
coolant system

Flow through the pu. foation
system cation demineralizer

Rato of condensate daminera-

lizer flow rate 1o the total
steam flow rate

Fraction of the noble gas
activity in the letdown stream
which 18 not returned to the
reactor coolant system

Pramary-to-secondary leakage

FD

FB

FBD

NED

FA

NC

FL

Table 11.1-7

Units

MWt

Ih/hr
ib

Ib/hr

Ib/hr

Ib/hr

Ib/hr

lh/dl\

AP6O0D
Value

1933
8.4 x 100
3.4x 108

2.1x 108
5.0 x 104

oY1l
2.3 x 102

4.2 % 104

0.0

50x 103

0.33

0.0

ANNE Mandurd
Nominal Value

3400
1.5 x 107
55% 10°

4.5 % 108

3.7x 104

50x 107

7.5 x 104

1.0

3.7 x 103

0.0

0.0

460.84
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Table 11.1-8 (Sheet 1 of 4)

Normal Plant Operation Source Terms

Group - Noble Gases
Reactor
Coolant Steam Generator
Activit Steam Activity
Nuclide (»Cifu{ (wCig)
Kr-85m 0.15 55546 x 108

Kr-85 0.53 44 2040 x 107

Ki-87 0.14 4850x 10"

Kr-88 0.25 6-26 9508 x 1078
Xe-131m 0.71 083 2.6 30 x 1077
Xe-133m 0.064 0063 2.5 34 x 108

Xe-133 2.4 2.6 9.1 9.8x 107
Xe-135m 0.12 4445108

Xe-135 0.77 0.3 2930 x 107

Xe-137 0.031 1.1 32 x 108

Xe-138 0.11 4044 x108

Group H- Halogens
Reactor Coolant Steam Generator Steam Generator
Nuclide Activity Liquid Activity Steam Activity
(uCilg) (uCi/g) (uCilg)

Br-84 0.014 1.4 x 107 1.4x 109

1-131 0.02 2.6 24 x 100 2624x 108

1-132 0.16 5655 x 100 5685 x 108

I-133 0.072 0673 7.6 34 x 106 7630 x 108

1-134 0.28 6.20 4.5x 106 4.5x 108

135 0.16 033 1.1 % 103 1.1 x 107

460.8-5
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Table 11.1-8 (Sheet 2 of 4)

Normal Plant Operation Source Terms

Groups H ¥ ahd ¥
GroupH- Rubidium, Cesium
Reacior Coolant Steam Generator Steam Generator
Activity Liguid Activity Steam Activity
Nuclide (uCi/g) (uCilg) (uCilg)
Rb-£8 0.17 1.0x 106 5.284x10°
Cs-134 3.0 280 x 103 1.5 33 x 100 7.4 63 x 109
Cs-136 3.8 3.30 x 104 1.8 36 x 107 8.8 2.8 1010
Cs-137 40390 x 103 2043 x 100 1.083x 1089
Group IV - Nivrogen 16
Reowetor ot NpentrE A veneFitee besrtbs brethtarkest
o Liquid dativt S pativi
P achide gk g el e 3]
N-i6 4 1oy 10b 1ox10-d
Group-V— Tritium
Reactor Coolant Steam Generator Steam Generator
Activity Liguid Activity Steam Activity
Nuclide (uCilg) (uCilg) wCig)
H-3 1 6.0 x 10 0.004 6.0 x 107 0003
460.8-6
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Table 11.1-8 (Sheet 3 of 4)
Normal Plant Operation Source Terms
Group V! - Miscellanecus Nuclides

Reactor Coolant Steam Generator Steam Generator
Activit Laguid Activity Stewm Activity
Nuchide (pCilg{ (xCilg) wCig)
Na-24 2.5x 102 3.734x 100 1.8 37 x 108
Cr-51 1.3 x 10°3 3732107 1.8 4.8 109
Mn-54 6.7 66 x 104 1.8 46 x 1077 9.2 84 x 1010
Fe-55 5.0x 104 1.4 42 x 1077 7.0 62 x 10710
Fe-59 1.3 42 1074 3.430x 108 1.7 35 x 10710
Co-58 1.9 x 103 5443%x107 27233 x 107
Co60 2.2 x 104 6.254x 108 3.123x 1010
Zn65 2.1x 104 6.052x 108 3.0 25 x 1010
Sr-R9 5988 x 107 1.6 44 x 108 8.0 %4 x 101!
51-90 5.0x 100 1.4 32 x 10°° 7.0 62 x 10712
Sr-91 56x 104 6.6 62 x 10°8 3.3 34 x 1010
¥-90 [0 g 1 rax 10 Tyt
Y-9im 3839 104 6.3 x 109 3.2 x 101!
Y-91 2.2x 100 59821010 3023x 1012
Y93 2.4x 1073 2829 x 107 1.4x 107
2r-95 1.6 x 109 4539 x 108 2.3 3% x 10710
Nb-95 1.2x 104 3.123x 108 1.6 44 x 10710
Mo-99 29% 103 6.8 60 x 107 3.429x 107
Te-99m 10x 1073 2.5 24 % 1077 1.2x 107
Ru-103 3233~ 103 8.8 36 x 107 4439109
Ru- 106 3833 x 102 1004 x 1096 5244 x 108
Rh-103m 32643x 103 8.862x 107 4432x 107
Rh-106 3E&3 %107 1033 x 1096 5235108
Ag-110m 5.5 8:4 x 1079 1.5 43 % 107 1563 1010
Te-129m B.0 %9 x 105 2249 x 108 1.166x 10108

@ — 460.8-7
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Table 11.1-8 (Sheet 4 of 4)
Normal Plant Operation Source Terms
Group V- Miscellaneous Nuclides

Reacior Coolant Steam Generator Steam Generator
Activit Liguid Activity Steam Activity
Nuchide {uCilg (uCilg) wCilg)
Te-129 2.0x 102 4.4x107 2.2 x 109
Te-131m 7.3%2x 104 1.4 43 x 107 7.0 64 x 10710
Te-131 6.768x 107 56587x 108 2828 x 10710
Te-132 76 %8 x 104 1.844x 107 9.0 80 x 10710
Ba-137m 3.6 33 x 103 1.9 36 x 100 9.4821 107
Ba-140 5688 x 1073 1.5 3.3 x 106 7364 % 1079
La-140 1.2x 102 2.52:2x 100 1.244x 108
Ce-141 6.3 62 x 107 1745 x 108 8.6 76 x 10°11
Ce-143 1.433x 103 2.6 24 x 1077 1.3 #2 x 109
Ce-144 1.6 +3x 1073 4539 x 107 23240 x 10°
Pr-143 1.5 x 1073 2.9 x 1077 1.4 36 x 107
Pr-144 1.6 36 x 1073 4534 x 107 2.3 46 x 10°°
W-187 1.2 x 1073 22240 1077 1.1 40 x 107
Np-239 1.0x 103 23240 x% 107 1.140x 107
460.8-8
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-

Table 11.26 (Sheet 1 of 4)

input Parameters for the GALE Computer Code

Thermal power level (MW1) 1933

Mass of primary coolant (Ib) 3.46 x 10° |

Primary system letdown rate (gpm) 100 !

Letdown cation demuneralizer flow rate, annual average (gpm) 10

Number of steam gencrators 2

Total steam flow (Ib/hr) 841008

Mass of lignd in each steam generator (Ih) 1.075 x 105

Total mass of secondary coolant (Ib) 2.15 x 108

Total blowdown rate (Ib/hr) 8.4x 104

Blowdown trestment method -

Condensate demineralizer regeneration time N/A

Condensate demineralizer flow fraction 0.33

Primary coolant bleed for boron control
Bleed flow rate (gpd) 658 333 |
Decontanunation factor for | 10° ».
Decontamination factor for Cs and Rb 4x10° |
Decontamuination factor for others 5x 100
Collection tume {day) 21 23
Process and discharge time {day) 04 g
Fraction discharged 1.0

o A 1" s input tc ndicate that the blowdown is recycled directly to the condensate system

demineralizers without pnior treatment in the blowdown system

(@) wvgons
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Releases to Discharge Canal (Ci/Yr) Calculated by GALE Code
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0.00B4R 323 0.16848 723 0.08975

0.00101 628 0.00355
690 cunes per year

0.00391 39
such as operator errors that result i unplanned rel

{a) An adjustment of 0.16 Cilyr is added by PWR-GALE code 1o account for anticipated operational occurrences
(b) An entry of 0.0 indicates thut the value s less than lO‘vS Cilyr.

{except tritium)
Tritium release

Total
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Table 11.2-8 (Sheet 2 of 2)

Comparison of Calculated id Release Concentrations
with 10 CFR 20 Maximum Permissible Concentrations
Maximum
Discharge Permussibie Fraction
Nuchde Conc. uc; ml)®) Conc. (uCi/mi®) of MC

Te-132 7.3 $6F-11 9 0E-06 8.1 S.SE-06
J-132 2.8 8.3E-09 30 1.0E-04 2 8 0. 8E-05 06
1-133 1.2 #-6E-08 08 7.0E-06 1.8 +2E-03
i-134 1.2 3900 34 4.0E-04 3.0 5.6F-06 68
Cs-134 1.0 3-2E-08 9.0E-07 1.1 :-3E-02
]-13§ 1.0 64E-0% @0 3 0E-05 34 24E-04
Cs-136 6.0 64E-10 6.0E-06 1,0 34E-04
Cs-137 1.4 3-6E-08 1.0E-06 1.4 +-6E-02
Ba-137m 8.6 84E-10 90 1.0E-06 B6RIED403
Ba-140 1.0 ::2E-09 8.0E-06 1.3 $4ED4
La-140 1.1 $2E-09 9. 0E-06 1.2 4-3E-04
Ce-141 1.1E-10 3.0E-05 3.6E-06
Ce-143 9.8 3-2E-11 40 2.0E-05 4.9 S.8E-06
Ce-144 1.9E-08 3.0E-06 6.3 64F-04
Pr-144 2.1 25E-10 6. T-04 3.6 434E-07
H-3 3.0 23E-04 1.0E-03 3.0 2-3E01

Total = 3.53-3E-01

(#) Discharge concentration based on release of sverage daily discharge over an 8 bour peniod with 3500 gpm
dilution flow.
(b) Maximum permissible concentrations are from Reference 1.

@ S 460.8-13
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Question 460.9

Provide the following information regarding the liquid radwaste management system (Section 11.2):

L]

Section 11.2.2.1.1 of the SSAR states that any of the four jon exchangers provided in series for processing
&ll liguid radwaste streams can be manually bypassed. In addstion. the SSAR does not provide sufficient
test data that supports additional radioactivity removal from waste streams by a third and a fourth 1on
exchanger in series with the first two ion exchangers. Further, the staff notes that the additional credit due
to the 1on exchangers of the cheamical volume control system for the shim bleed stream is already buiit mto
the code since such credit is used for calculating the pnmary coolant concentrations of .adionuchides. For
the shove reasons, the staff estimates that the following DFs appear more appropriate than the ones used in
Table 11.2-6 of the SSAR:

Halogens 10
Cs, Rb 20
Others 10

These values assume that there are at Jeast two muxed beds in senes.

In light of the above discussion, provide justification for the DFs in Table 11.2-6 of the SSAR or correct
the values, as appropriate. In resolving the staff"s concern regarding the DFs. clarify whether at least two
of these four beds are mixed. because only & combination of two mixed beds in series can provide opumum
removal capability for different categonies of radionuchdes,

. Section 11.2.3 of the SSAR states that, except for the steam generator blowdown wastes, all other processed

hquid radwastes will be discharged 10 the environment rather than recycled withu. the plant. However,
Table 11.1-8 of the SSAR shows a tritium RCA of 1uCi/gm, which indicates that 8 moderate amount of
tritium will be recycled (see Table 2-6 of Revision 1 to NUREG-0017). Further, the staff is concerned that,
with minimum processing of Cs and Rb nuchdes in the waste streams (DF of 20) and maximum discharge
of the processed liquid radwastes, Cs and Rb radionuclide releases via liquid effluents can pose a problem
in terms of comphance with the concentration limits of 10 CFR Part 20 and the offsite dose himits of
Appendix | of 10 CFR Part 50, unless there is substantial dilution of the waste streams prior 1o their
Zischarge. In hight of the above discussion, describe why the AP600 is design~d for minimum recyching,

which is &t vanance with industry practice and standards (see Subsection 4.1.5 of ANSI/ANS 55.6)

Collection times for vanous wastes given in Table 11.2-6 of the SSAR appear to be inconsistent with the
values that will result from using the methodology of Revision 1 to NUREG-0017. The NUREG
recommends using only 80 percent of one collector tank s full capacity as the fill volume provided there are
two tanks of equal capacity. It is not clear whether the volumes of all tanks given in Table 11.2-2 of the
SSAR represent 80 percent of their full capacity. Justify or resolve the inconsistency.

. The process and discharge times for the various higuid waste streams given in Table 11.2-6 of the SSAR (1

dav for !l of them) appear to be inconsistent with the methodology of Revision 1 to NUREG-0017. The

@ | 460.9-1
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calculated process time cannot be further increased by half of the calculated discharge time when the monitor
tanks have smaller volumes than their corresponding holdup or collection tanks. Further, the methodology
recommends using only 80 percent of the full capacity of one monitor tank, provided that there are two
monitor tanks of equal capacity. Justify or resolve the inconsistency.

e. The input from leakage of the spent fuel pit liner, the reactor containment ~ooling system, and the reactor
coolant pump seal, and the sampling drains of the secondary coolant system are either pot included in Table
11.2-1 of the SSAR or are much lower in the subject table than the inputs from these sources given in
Section 3.2.1 of Revision 1 to NUREG-0017 and ANSI/ANS-55.6. The staff recognizes that the product
of the expected activity level and the daily input given in the subject table for the spplicable sources
discussed above is greater than the correspoading NUREG products. However, the inputs have a bearing
on the sizing of the liguid radwaste system equipment and collection and processing times. Additonally,
the equipment drain tank may also be & source (NUREG-0017 gives & much nigher combined total waste
generation rate for equipment drains and clean wastes than the AP600 design). Provide the mussing
information. Provide the reasons for the inconsistencies or correct the values.

f  Appendix 1A of tho SSAR demonstrates that the liquid radwaste management system for the AP600 design
meets Position C.1.2 of RG 1.143 with respect to the design features for applicable tanks (i.¢., tanks located
outside the containment and carrying radioactive materials). However, Table 11.2-3 of the SSAR, which
lists the applicable tanks with level and alarm features, does not include the condensate storage tank (CST).
Clanfy whether the CST has level ind:cation and alarm featu e« in accordance with Position C.1.2.1 of RG
1.143. Also, clanfy whether the AP600 design includes the specific design features discussed in Positions
C.1.2.2 through C.1.2.5 of RG 1.143 for all the applicable tanks.

¢. Clanfy whether the AP600 design has a single liquid waste discharge path as shown in Figure 11.2-1 of the
SSAR. Also, clarify whether the AP600 design permits different categories of wastes to be discharge
simultaneously at any time, provided such cumulative discharge is within the applicable regulatory limits.
If not, identify the design features that preclude such a simultaneous discharge.

Response:

a. The system decontamination factors (DFs) specified in Table 11.2-6 are approprigte for use in Jetermining
anticipated annual releases of activity for the liquid pathway. The processing of hiquid wastes is schematically
shown in Figure 11.2-3 (provided as part of the response to Q460.3). This figure identifies the DF values
assumed for each component in the proccss path.  The system decontamination factors suggested in the question
do not properly reflect the design of the hiquid radwaste system which contains & series of two muxed resin jon
exchangers and two cation bed 1on exchangers (one specified as the deey bed filter). Nor do they reflect the
fact that the shim bleed flow will be processed by the mixed bed jon exchanger in the chemical and volume
control system. The specific 1ssues raised in the question are addressed below:

Bypassing of 1on exchangers: While 1t 1s true that any of the four 1on exchangers in the liquid radwaste system
can be bypassed, the bypassing of any 1on exchanger(s) would be an operating plant decision based on the
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activity levels in the water being processed for dischazge. 1t is possible that if activity leveis are low enough
there would be no need for processing and the water could be discharged directly to environment. In modeling
the anticipated annual releases to the environment it is assumed that all equipment 1 i operation. It 1s noted
that the analysis to determine normal annual releases does not model what would happen in every expected
circumstance. If the activity levels are low, the amount of processing can be reduced. If the activity levels
are exceptionally high, 1t may be necessary to perform additional processing by recirculating the monitor tank
contents through the senes of jon exchangers. The calculation of normal releases to the environment is
representative only.

-ha : stem: As stated n the question,
credit for the ion ex.hmgm in v.he cbemnul and mlume L(Xﬂm] s}m:m are built into the PWR-GALE code
as part of the calculation of primary coolant activity jevels. However the mixed bed 1on exchanger is also part
of the shim bleed flow path and should be included as part of the processing tramn.

Credit for more than two ion exchangers in series: NUREG-0017 does not disallow credit for more than two
ion exchangers 1n series but it also does not address DFs that would exsst if there were more than two of one
type in series; thus the use of two mixed bed 1on exchangers plus two cation bed jon exchangers is consistent
with the modeling described in NUREG-0017, Credit for & third 1on exchanger of one type in series s not
recognized by NUREG-0017; however, the situgtion that exists on the AP600 relative to the inclusion of the
chemical and volume control system jon exchanger is not that of three jon exchangers operating in senes. The
shim bleed flow passes through the muxed bed 1on exchanger in the chemical and volume control system and
then 1s collected in the effluent drain tank. Also collected n this tank are the flows from equipment drains (90
gpd at 1.07 times primary coolant activity). After this combined solution accumulates to & volume justifying
processing for discharge, it 1s assumed 10 be directed through the senies of four ion exchangers; two of which
are mixed bed and two of which are cation bed. The first of the mixed bed jon exchangers in the liquid waste
processing train does not function as & "second 1on exchanger i senes.” First of &ll, it is separated from the
chenucal and volume control system ion exchanger by both time and by the collection tank. Secondly, it is
processing not only shim bleed but equipment drain water as well. The situstion of & thisd 1on exchanger of
the same type operating in series does not exist.

b. No recyching of the higuid wastes is assumed. The value of 1.0 mucrocune per gram for the tntium
concentration n the primary coclant comes from the NUREG-0017 model which does not actually calculate 8
trittum concentration. The specified tritium concentration 1s wsed without modification by the GALE code.
Even with no recyeling of wastes there will be 2 buildup of tritium in the reactor coolant. The use of 1.0
microcurie per gram has been evaluated with respect 10 annual trtsum production and average shim bieed flow
and 15 found to be appropriate for the AP60U.

Relative 1o the stated staff concerns regarding the Jow level of processing of Cs and Rb, see the above
discussion in response ‘0 part 8. As indicated in Figure 11.2-3, the DF for Cs and Rb is not the suggested
value of 20 but 1s 4000 for the shim blead and 2000 for the remaining processed wastes.

Current industry practice with regard to recycle of reactor coolant system effluents is 1o discharge a sufficient
amount of coolant to prevent tntium levels in the coolant from butlding to & level which would cause
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maintenance problems. The practice of many plant operators 15 1o discharge between three and five system
volumes of effluent per year for this purpose. The AP600 is designed to operate without recycle of effluents
from the reactor coolant system, but also to minimize the amount of effluent generated. The 240,000 gallons
per vear of effluent generated and discharged corresponds 1o appre~imately four system volumes per year,
which is comparable to current industry practice for tnitium control.

The collection times have been recalculated to be consistent with the methodology of Revision 1 to NUREG-
0017. Using the equations from Revision 1 to NUREG-0017, the collection times are:

Combined shim bleed, equipment drains, and clean waste . . . .. . . ... ..o o 21 days
AT T e WL i F s e R I g P T Y S - R e e 8 days

Table 11 =6, Sheets 1 & 2, will be revised to reflect these collection times. The annual releases have been
reanah .od and Tables 11.2-7 & 11.2-8 will be revised per the new analysis. The reanalysis shows no
stgnificant impact on the total calculated releases.

Based on the equations listed 1n Revision 1 to NUREG-0017, the processing and discharge time would be 0.1
days. The annual releases have been reanalvzed assuming that there 1s no delay associated with processing and
discharge.

Table 11.2-6 has been revised 10 reflect this change in the processing and d'scharge times. The annual releases
have been reanalvzed and Tables 11.2-7 & 11.2-8 will be revisad per the new unalysis. The reanalysis shows
no sigrificant impact on the total caloulated releases.

The format of the mnformation onginally provided in Table 1]1.2-1 of the SSAR followed the November 1990
draft update of ANSI/ANS-55.6. The last approved version of this standa-d is ANSI/ANS-55.6-1979, and
Table 11.2-1 has been revised to reflect this version; in particular, the value for spent fuel pit hiner leakage has
been changed from 25 gpd to 700 gpd, and the floor drains value of 675 gpd has been eliminated since the floor
drains entry pertains to the November 1990 draft update of ANSI/ANS-55.6 and is not included in ANSI/ANS-
55.6-1979. Note that there 1s no net change in waste volume.

Also, some of the previous interpretations of ANSI/ANS-55.6 used for the AP600 have been revised as follows:

Reactor containment cooling, changed from 15 gpd to 500 gpd

Hot shower, changed from 800 gpy 10 10 gpd.

Hand wash, changed from 30,000 gpy to 240 gpd.

Equipment and area decontamination. changed from 60,000 gpy to 130 gpd.
Laundry, changed from 300 gpd to 350 gpd.

For cach of these, the onginal value used reflects an off-normal event that was trz rslated 1o annual average
release rutes. The replacement values reflect the expected annual waste generation.
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A specific exception was taken to the values in ANSI/ANS-55.6 for reactor coolant pump seal leakage. Since
the AP600 incorporates canned motor reactor coolant pumps, there 1s no seal leakage.

Secondary coolant systermn sampling drains are not routed to the radwaste system. .“ose drains are routed to
the plant’s waste water system which 15 monitored for radioactivity before disposal.

f.  The CST s level controlled and communicates with both the Demuneralized Water Transfer and Storage System
and the Condensate System. The storage tank level is mantained by & high and low level switch which opens
and closes the deimineralized water supply valve. On low level, the supply valve is opened and it 1s closed on
high level. High and low level alarms are provided. The CST supplies water as mskeup to the condenser.
As level falls in the condenser, a system control valve modulates flow 1o the condenser hotwell. As level rises
in the condenser hotwell, another system control vaive modulates condensate pump discharge return to the CST.
The CST is provided with high-high level alarm and overflow capability. Overflow from the CST and the CST
drains are routed to the plant’s waste water system where further monitoning, dilution, and routing 1o the liquid
radwaste system can occur, Design features of the CST conform to Positions C.1.2.1 through C.1.2.5 of RG
1.143.

g The AP600 design has & single liquid discharge path from the radwaste system as shown in Figure 11.2-1. The
design does peymut different categones of wastes (e.g. detergent waste and floor drain waste) 1o be discharged
simultaneously provided the cumulative discharge is within applicable regulatory Limits,

All liguid discharge from the AP600 radwaste system is from monitor tanks; these wastes are muxed and
sampled such that total activity inventories may be accurately determuned prior to discharge.

Sheets 1 & 2 of Table 11.2-6 will be revised to reflect changes in the PWR-GALE code input for the times for

waste collection and for waste processing & discharge. Tables 11.2-7 and 11.2-8, which present the results of the
PWR-GALE code analysis will be corrected 1o reflect the revised analysis of anticipated annusl releases.
Table 11.2-1 will be revised 1o reflect the 1979 version of ANSI/ANS-S5.6. The changes n the waste flow rates
resufted in changes to the PWR-GALE code wnput listed in sheet 2 of Table 11.2-6. Tables 11.2-7 and 11.2-8,
which present the results of the PWR-GALE code analysis, will also be corrected to reflect the revised analysis of
anticipated annual relcases. (See the response to Q460 .8.)

SSAR Revison:
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Table 11.2-1 (Sheet 1 of 2)

Liquid Inputs and Disposition

Coliection Tank and Expected
Sources Input Rate
Effluent holdup tanks

Chemical and volume 240,000 gpy

control system :etdown

Leakage nside containment 10 gpd

(to reactor coolant drain

tank )

Leakage outside 80 gpd
containment (vaive and

pump leakoffs piped to
effluent holdup tanks)

Waste holdup tank

Reactor containment 500 45 gpd

cooling
Spent fuel pit liner leakage 700 28 gpd

Activity

100% of reactor
coolant

167 % of reactor
coolant

100% of reactor
coolant

0.1% of reactor
coolant

0.1% of reactor
coolant

AP600 specific
calculations

ANSI/ANS-55.6

ANSI/ANS-55.6

ANSI/ANS-55.6

ANSI/ANS-55.6

Fiiiered,

and discharged

Monitorad,
filtered,
demineralized as
required, and
discharged

Hovens v o3 P God o i semiitend ANA AR SS 6
]
Sampling drauns 200 gpd 5% of reactor coolant ANSI'ANS-55.6
460.9-6
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Table 11.2-1 (Sheet 2 of 2)
Liquid Inputs and Disposition 1
Collection Tank Expected
and Sources Input Activity Basis Disposition
Rate
3. Detergent waste Filtered,
monitored, and
discharged. If
processed with
mobile
equipment.
Hot shower 10 gpd 1077 uCi’g ANSI/ANS-§5.6-1979, applied to AP600
Bk e specific design (runimum 18 month fuel
cycle, 17 day refueling outage). edpusied
- Hpeb ke

Hand wash 1077 uCi/g  ANSI/ANS-55.6-1979, applied to AP600
specific design (munimum 18 month fuel
cycle, 17 day refucling outage). adjusted
Feb b dtith bebenbg wrese s A0 e
S et et |

Equipment and area 130 gpd 0.1% of ANSI/ANS-55.6-1979, applied to AP60C

decontamination 0000 reactor specific design (mummum 18 month fuel

3§§

|
o coolant cycle, 17 day refueling outage). |
Laundry 350 gpd 109 4Cilg ANSI/ANS-55.6-1979, applied to |
300 AP600 specific design (minimum 18 “
month fuel cycle, 17 day refueling |
outage).
4. Chemical Wastes Vanes Processed with

mobile |

eguipment

460.9-7
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Table 11.2-6 (Sheet 2 of 4)

Input Parameters for the GALE Computer Code

Equipment Drains and Clean Waste

Equipment dramns flow rate (gpd) 90
Fraction of reactor coolant actvity 1.07
Decontamination factor for 1 103
Decontamination factor for Cs and Rb 2x 108
Decontamination factor for others 105
Coliection time (day) 21 23
Process and discharge time (day) 04
Fraction discharged 1.0
Dirty Waste
Dirty waste input flow rate (gpd) 1400 845
Fraction of reactor coolant activity 0.012
Decontamination factor for | 103
Decontamination factor for Cs and Rb 2 x 103
Decontamunation factor for others (0%
Collection time (day) 846
Process and discharge time (day) 04
Fraction discharged 1.0
Blowdown Waste
Blowdown fraction processed ¢
Decontsmunation. factor for | N/A
Decontanunation factor for Cs and Rb N/A
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Question 460.10

Provide the following information regarding the gaseous radwaste management system (Section 11.3):

Response:

Tables 11.2-6 and 11.3-1 of the SSAR give different holdup times for Xenon and Krypton in the
charcoal delay beds. Clarify the discrepancy between the tables.

Describe the basis for the RCS degassing duys (17.4 and 1.0 for Xenon and Krypton, respectively)
given in Table 11.2-6 of the SSAR. The waste gas system releases given in Table 11.3-3 of the
SSAR do not appear to be correct.  Confirm the acceptability of this information or correct it, as

appropriate.

Discuss the provisions for monitoring the individual performance of the equipment within the
charcoal delay bed system. Include a list of alarmed process parameters for the delay bed system.

The gaseous radwaste management system includes two 100 percent capacity charcoal delay beds,
both of which would normally be in use. The holdup times presented in Table 11.3-1 reflect
credit for only one of the two deley beds in operation. This is reflected in the footnote at the
bottom of Table 11.3-1. The holdup times currently presented in Table 11.2-6 reflect credit for
both of the delay buds in operation.

The anticipated annusl releases have been reanalyzed using the assumgp.son of only one of the two
delay beds in operation and Table 11.2-6, Sheet 3, has been revised to reflect this change in

assumphions.

The holdup times specified for RCS degassing (17.4 days for xenons and 1.0 days for kryptons)
do not represent the time associated with the RCS degassing process. These holdup times are the
delay times that would exist if the continuous gas flow rate through the charcoal delay beds were
at the maximum gas flow rate associated with the RCS degassing process (0.5 cfm instead of the
average flow of 0.01 cfm for normal reactor operation). This is & conservative modelling of RCS
depassing.

As discussed above in the response 1o part a, the anticipated annual releases have been reanalyzed
assuming that only one of the two delay beds is mn service. With this assumed mode of operation,
the holdup tumes for the RCS degassing operation are reduced 1o 8.7 days for xenons and 0.5 days
for kryptons.

As shown on Figure 11.3-2, the AP600 gasecus radwaste system contains provisions for
continuonsly monitonng the moisture level at the inlet of the guard bed in order to provide

@ R 460.10-1



NRC REQUEST FOR ADDITIONAL INFORMATION

confidence that moisture will not intrude beyond the moisture separator, which may adversely
affect system performance.

Monitoring performance of individual components in the gaseous radwaste system 1s done by
collecting and analyzing grab samples. As shown on Figure 11.3-2 sample pumps and connections
are provided which allow the collection of grab samples at the inlet and outlet of the guard bed,
betwsen the two delay beds, and at the outlet of the second delay bed.

SSAR Table 11.2-6, Sheet 3 will be revised to reflect the changes in analysis assumptions discussed in the responses
to parts & and b. The reanalysis of anticipated annual releases is reflected in revisions rade to Table 11.3-3, Sheet
1 and to Table 11.3-4.

The first paragraph of SSAR Subsection 11.3.3.4 will be revised to reflect the changes in the calculated site
boundary whole body and skin doses associated with the annual paseous releases

SSAR Revision:
{Subsection 11.3.3.4)

With the annua: releases of noble gases listed in Table 11.3-3, the immersion doses 1o an individual located at the
sit¢ boundary are 43 1.2 mrem to the whole body and 3.2 3.5 muem to the skin. These doses are based on the
annual average atmosphenc dispersion factor from Section 2.3 (2.0 x 103 seconds per cubic meter). These doses
are below the 10 CFR 50, Appendix |, limi*s of five mrem per year to the whole body and 15 mrem per year skin
dose.

460.10-2 @



< R A e vy

NRC REQUEST FOR ADDITIONAL INFORMATION

Table 11.2-6 (Sheet 3 of 4)

Input Parameters for the GALE Computer Code

Decontamination factor for others N/A
Coliection time N/A
Process and discharge time N/A
Fraction discharged 0
Regenerant waste N/A

Gaseous Waste System

Continuous gas stripping of full letdown punfication flow None
Holdup time for xenon, normal operation (days) 435 83
RCS degassing (days) 8.7 474
Holdup time for krypton, normal operation (days) 24 40
RCS degassing (days) 0548
Fill ime of decay tanks for gas stripper N/A
Gas waste system: HEPA filter None
Auxiliary building: Charcoal filtes None
Auxiliary building: HEPA filter None
Containment volume (f3) 1.73 x 106
Containment atmosphere internal cleanup rate ( ft3/min) N/A

Containment high volume puige:

Number of purges per year (in addition to 0
two shutdown purges)

Charcoal filter efficiency (%) %0
HEPA filter efficiency (%) 99

460.10-3
@ Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Expected Annual Average Release of Airborne Radicnuclides

Table 11.3-3 (Sheet 1 of 3)

As Determined by the PWR-GALE Code, Revision 1
(Release Rates in Ci/yr)

Noble Gases(®/(b)
Waste Gas
System
Kr-85m 7.0 :-8E+00
Kr-85 B.1 86E+01
Kr-87 0.
Kr-88 4.0E+00 &
Xe-131m 7.8E+01
Xe-133m 1.OE+00 &
Xe-133 2.4E+402
R et
Xe-135m 0.
Xe-135 0.
Xe-138 C.
ester Dbz
Additionall y

Building Ventilation

Cont.

2.0 +8E+0U1
9.8 9JE+ 01
6.0E +00
2.3 22E+01
8.6 83E+2

5.1 &8E+01
2.6 23E+03

1.OE+00
2.0 4:9E+(2
0.

H-3 released via gaseous pathway

C-14 released vis gaseous pathway

Ar-41 released via containment vent

Aux. Bldg.

30E+00
1.5E+00
3.0E+00
5.0E+00
1.5E+ 01

1.0E+00
5.284E+01

Z0E+00
1.6E+01

2.0E+00

B e

Turbine

e oo o PO

© ©

¢ 2 © 9

Condenser

Air
Removal
System

1.0E +00

1.0E+00
3.0E+00
7.6E+00

0.
24E+0)

1.0E+00
8.0E+00
1.0E+CO
B

Total

Total
3.1 24E+01
1.84E+02
1.0E+01
3.538E+01

1.0E+03
P

5.354E+01
2.9 2.65E+03

4.0E+00
2.2 244E+02
3.0E+00
e
44E+03

17
1.3
34
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Kr-85m
Kr-85
Kr-87
Kr-88

Xe-131m
Xe-133m
Xe-133
Xe-135m

Xe-135
Xe-138

1-131
i-133

Maximum
Permissibl
Conc. pCi/mi
1.0E-7
7 .0E-7
2.0E-8
9 0E-9
2.0E-6
6.0E-7
5.0E-7
4 OE-8
7.0E-8
2.0E-8
2.0E-10
1.0E-9

Table 11.3-4

Comparison of Calculated Offsite
Airborne Concentrations With 10 CFR 20 Limits

Expected
Site Boundary
Conc. pCi/ml

2.5 +9E-11
1.4 &5E-10
7.9E-12
2.8 24E-11
8.0 ¥4E-10
4.2 48E-11

2.3 24E9

3.2E-12

1.8 39E-10

2.4E-12

5.2E-14
1.9E-13

Fraction
of MPC
(expected)

2.5 +-8E-4
2.0 24E-4
4 0E4
3.1 23E-3
4.033E4
7.0 63E-5
4.642E-3
B.OE-S
2.6 34E-3

a.  Maximum permissible concentration is from Reference 1.

Maximum
Site Bound
Conc. uCi/ml

9.8 36E-11

5.4 62E-10

1.9E-11
1.1 84E-10 34

6.2 S8E-10

3.3 3:2E-10

7.6 30E-8

2.4E-12

5.3 $3E-10

3.2E-12

7.9 80E-13

1.3 44E-12

of MPC
(maximum)

9.8 36E-4
7.7 88E-4
9.5E-4
1.2 +:8E-2
3.129E4
5.5 53E4
1.5 +-4E-1
6.0E-5
7.6 3-3E-3
1.6E-4
4.0E-3
1.3 34E-3

b. Expected site boundary concentration based on annusl releases predicted by the PWR-GALE code (Table
11.3-3) and an annual average X/Q of 2.0 x 105 seconds pes cubic meter,

¢.  Maximum site boundary concentration based on adjusting the releases predicted by the PWR-GALE code {Table
11.3-3) to reflect operation with design basis fuel defect level of 0.25% and an annual average X/Q of 2.0 x

105 seconds per cubic meter.

() westngrse
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Question 460.11

Provide the following information regarding the sohd radwaste management system (Section 11.4):

Since sohdification and encepsulation are not the same, clanfy whetner either of the sbove two options muy
be used for processing spent resins i addition to & third option, namely dewatering the resins (note that
encapsulation s not generally used for processing spent resins). Also, clanify whether the AP600 soiid radwaste
management system design deviates from the EPRI Requirements Document for passive reactor designs. The
Reguirements Document recommends only dewatening for processing the spent resins.

Identify the specific design features provided in the system design to comply with GDCs 60, 63 and 64 as they
relate 1o (1) control of release of radioactive materials 1o the environment from the plant areas where the solid
radwastes are processed, and (2) monitoring radiation levels and leakage.

Clarity whether the description and discussion of acceptability of the portable grouting unit that may be used
for processing spent filters 1s within the CO L applicant's scope. If it is within the AP600 design scope, provide
specific details of the unit.

The staff is concerned that the projected (Tables 11.4-4 and 11.4-5 of the SSAR) annual solid radwaste volumes
to be disposed (1729 CF for the expected case and 3843 CF for the maximum case) are significantly lower than
that actually shinped volume for operating PWRs (EPRI NP-5528, February 1988, Volume 2 - Plants Without
Evaporators for the Years 1985 and 1996: 9550 CF). The staff recognizes that the projected volume agrees
with the value proposed in the EPRI Requirements Document (1759 CF per year). The EPRI-proposed value
depends on following what EPRI regards as sound design and operating techmques outlined in the document
(Paragraph B.1.2.2 of Appendix B of Chapter 12) for reducing the shipment of processed solid waste volume.
One of the operating techniques is 1o avoid solidification and instead use only dewatering for sohdifying the wet
solid wastes. As stated above, the AP600 design includes solidification as one of the options. The staff 1
concerned that the storage volume allotied for processed solid wastes mey be inadequate if it 1s to be based on
the projected shipment volumes given in the SSAR wbles. Therefore, provide justification for the projected
volumes given in the subject SSAR tables or revise the values as appropriate.

Clarify why the AP600 design does not include phase separstor tanks, as recommended in the EPRI
Reguirements Document for passive reactor designs.

Section 11.4.1.3 of the SSAR identifies the capability to store processed and packaged sohid wastes at the site
for at Jeast six months to account for possible delay or disruption of offsite shipping of the wastes as one of
the design objectives of the solid waste management system. However, there is no description of the on-site
storage facility in the SSAR. Provide a description of the facility, and clanfy whether it conforms with the
recommendations identified for such a facility in Section 5.4 of Chapter 12 of the EPRI Requirements
Document for passive reactor designs.
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Response:

As dicated in SSAR Subsection 11.4.2 4.1, an alternative 1o the base design of spent resin dewatering is to
solidify (not encapsulate) the spent resins using & quahfied binding agent. The portable components neoded for
sohdification, however, are not provided as part of the AP600 sohid waste management system. Dewalenng
is the design basis as specified in the Utility Requirements Document, and the AP600 design is in full
conformance.

Relative to solid wastes, General Design Criterion 60, Control of Releases of Radioactive Materials 1o the
Environment, requires that means be provided to handle radioactive solid wastes produced dunng normal
reactor operation, including anticipated operational occurrences. Means are provided in the solid waste
management system to handle the applicsble catego