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February 9, 1993
Document Control Desk

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: R. W. BURCHARDT

SUBJECT: WESTINGHOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAL
INFORMATION ON THE AP6OO

Dear Mr. Borchardt:

Enclosed are three copies of the Westinghouse responses 10 NRC requests for additional information

on the AP60O from vour letters of October 9, 1992, October 14, 1992 and November 16, 1992, This
transmittal completes the responses (o the October 9, 1992 and October 14, 1992 letters. A listing of
the NRC requests for additional information respoaded 1o in this letter is contained in Attachmert A,
Attachment B is a complete listing of the questions associated with the October 2, 1992 and

October 14, 1992 letters and the corresponding Westinghouse letters that provided our response

If you have any questions on this material, please contact Mr. Brian A. Mclntyre at 412-374-4334,
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Nicholas J. Liparulo, Manager
Nuclear Safety & Regulatory Activ ities
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ET-NRC-93-3815
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED FEBRUARY 9, 1993

T LR S I L —

RAI No. Issue
100 005 |  SRP compliance N
100007  *  Pre-application RAI's o B
410055 | Missiles from rotating equipment
410056 | Missile prevention
410057 | Missile generation from non-high-energy systems
410077 | Containment penetrations
410078 | Leak cracks in pipes
410079 | Section3.61.1J of SSAR
410085 | Subcompartments
410090 | Protection for RC loop
410092 | Pipe failure protection
420008 | ITAAC - safety monitoring system
435.001 | Regulatory Guide conformance
435003 | Second offsite power source
435010 | Indications of diesel readiness
435013 | 72-hr/pe:t 72-hr equipment qualification
435016 | Adequacy of diesel start, loading.
435030 | Single failure design
435031 | UPS failure, plant trip, forced outage
435034 | nonsafety loads feed trom Class 1E dc
435.046 | Prevention of harmonic distortion in UPS
435048 | Battery room temperature for 72-hr loss of ac
435052 | dc cable size basis
435053 | dc surge protection for inductive load spikes
435054 | dc motors in de short circuit calculations
435055 | Isolation of Class 1E loads from non-1E supply

T ———————



ET-NRC-93-3815

ATTACHMENT A
AP600 RA1 RESPONSES
' SUBMITTED FEBRUARY 9, 1993
RAI No Issue
m() | Class |E equip submergence/wetting evaluation
4350587 | Use of jumpers
435058 | dc/ac MOVs power off to meet single failure
435059 | Physical separation‘electrical independence
435062 | Post 72-hr connection of rortable diesel generator
435066 | Isolation devices
435067 | Setpoint selection/relay trip setpoint dnift
435073 | Lightning protection/grounding
460012 | Exhaust monitoring
630001 | Risk significant SSCs
| 630.002 | RAP Obiective
630.003 | D-RAP Design Organization
630004 | Proritv of safety goals
| 630005 | RAP example
l
|
l
|
I
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ATTACHMENT B
APS00 SSAR/PRA PEQUESTS FOR ADDITIONAL INFORMATION

STATUS SUMMARY FOR RAI's RETURNED TO NRC

NRC
Letter

Westinghouse Transmittal Date
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NRC REQUEST FOR ADDITIONAL INFORMATION

R
Hy 13
i

APLOOD

Question 100 5

WCAP-13053, "AP600 Compliance with SRP Acceptance Criterin,* Revision 0, is dated August 1991, The design
certification application was submitted in June 1992. Update the topical report to reflect the changes made since

August 1991,
Response:

WCAP-13054, "AP600O Compliance with SRP Acceptance Critenia,” (non-proprietary) is being updated. The revised
document will be submitted to the NRC by March 1, 1993

SSAR Subsection 1.9.2 will be revisedd as follows:
SSAR Revision:
1.9.2 Compliance With Standard Review Plan (NUREG-0800)

WCAP-13054, Revision |, "AP6O0O Compliance with SRP Acceptance Criteria,” provides the results of a review
of the AP600 compliance with the acceptance cniteria for each section of the Standard Review Plan, NUREG-0800.

@ Sestiaiouse 100.5-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

APGOD

Question 410.77

Will containment penetration areas meet the break exclusion provisions of B.1.b of Branch Techrical Position MEB
3-1 (Section 1.6.1)?

Response:

As noted in SSAR Subsection 1.9.2, the compliance with branch technical positions is provided in WCAP-13054,
Revimion |, "AP600 Compliance with SRP Acceptance Cnteria.” The provisious of B.1.b of MEB 3-1 sre met,
except that there is no OBE event for the AP60O plant. See the response to Q2526 for a description of the break
exclusion zone boundanes for the main steam and main feedwater piping. Other portions of the break exclusion
zone are described in SSAR Subsection 3.6.2.1.1.4

S3AR Ravision: NONE

410 77.4
@ Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.78

Section 3.6.1.1.F of the SSAR identifies the initiating events for the pipe failure effects analysis. Clarify if leakage
cracks 1 moderate energy pipes are considered as ininating events,

Response
Leakage cracks are postulated in high-energy piping as described in SSAR Subsection 3.6.2.1.2.3. Leakage cracks
are not prstulated in moderate-energy piping. Through-wall cracks are postulated in moderate-energy piping systems

as descrited in SSAR Subsection 162122

SSAR Mevision: NONE

410.78-1
@ Westinghouse ’
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.85%

Do any subcompartments inside the containment contain high-energy lines between 3 - 4 inches? 1f so, are breaks
from lines of this size considered in the subcompartment pressurization analysis (Section 3.6.1)7

Response
There are no high-energy lines inside containment with diameters larger than 3 inches and smaller than 4 inches.

Subcompariment pressurization analysis s performed to cover the high-energy piping that does not satisfy the leak-
before-break critena described in SSAR Subsection 3.6.3

SSAR Revision: NONE

410.851



NRC REQUEST FOR ADDITIONAL INFORMATION .

APLO0D

Question 410 .90

Provide additional detailed information regarding the methods used to protect the reactor coolant loops from the
effects of failures of the main steam and feedwater lines and vice versa (Section 3.6.1).

Response:

The reactor coolant loop piping and the steam lines and feedwater lines wre evaluated using the criteria for
mechamistic pipe break (leak before break). See the responses to Q210.6, Q252.5, and Q252.10 for additional
discussion of candidate systems for leak-before-break analyses and the evaluation of reactor coolant loop piping and
the steam line and feedwater piping for leak-before-break cntena.  Dynamic effects of pipe failures are not
considered for piping systems that satisfy the enitenia for mechamstic pipe break. Other nondynamic effect. of pipe
break such as spruy wetting and flooding would not have an adverse effect on the safety-related functions of these
piping systems.

The steam generator and supports are analyzed for loads due to pipe breaks in the reactor coolant system and the
steam lines and feedwater lines. The size of the break analyzed is determined by the largest connected pipe that
does not satisfy mechanistic pipe break cnitena. The analysis includes evaluation of primary nozzle loads for breaks
in the steam generator system (steam and feedwater lines) and secondary nozzle loads for breaks in the reactor
coolant system. The motions of the steam generator due to postulated pipe ruptures in primary-side piping that does
not satisfy leak-before-break critenia are calculated using dynamic structurel analysis. These motions are ¢ valuated
as static anchor motions on the piping. The results are combimed with normal operating condition loadings (100
percent power). These evaluadons are sufficient to demonstrate that the systems connected to the steam generator
are not adversely affected by loads transmitted through the steam generators.

If leak-before-bresk criteria are met for main steam line or feedwater line, then there is no effect ov the primary
loop piping since the closest pipe rupture in the main steam line or feedwater line is i the turbine building ~utside
tke anchor 1n the auxiliary building. If leak-before-break criteria are not demonstrated for the main steam une or
feedwater line, then & dynamic analysis of the steam generator coupled to the primary loop piping will be performed
to determine the loads in the ioop pipiig. These loads are combined by the square root of the sum of the squares
method with the safe shutdown earthqua' e loads and added to the normal 100 percent power loads.

The steam and feedwater lines are separated from the reactor coolant loop piping by reinforced concrete wails and
floors, except for a small portion of the feedwater line inside of the sieam generator cubicles.

SSAR Revision: NONL

@ W - 410.90-1






NRC REQUEST FOR ADDITIONAL INFORMATION

Question 420.8

The instrumentation and control system of the AP600 uses microprocessor based distributed digital equipment to
perform plant protection and safety monitoning functions. The software design quality is 8 major issue which must
be adequately addressed by Westinghouse for the staff to make & safety determination. Because microprocessor and
digital control technology 1s repidly evolving it 1s important that the certified design description and the ITAAC do
not "lock in" & design that would be obsolete at the time of construction. The staff’s approach in this area 15 to
certify a design process and "lock in" the specific design acceptance criteria (DAC). The degree to which a
particular sspect of design is "locked-in" (Tier 1 or Tier 2) will be described in the Lertification rule.

The ITAAC submittal for the Protection and Safety Monitoring System of the AP600 only addresses functional
requirements and does not provide design detals or the design process commitment. The Certified Design
Coramitment for the microprocessor-based digital protection system or digital control system should address the
software design process commitment and describe a formal design implementation process with a phased inspections,
tests, analyses, and acceptance criteria. The ITAAC will be inspected by the NRC to verify conformance with the
requirements at several phases or stages during the design process. At each phase of the ITAAC, implementation
of the design development must be verified to be in accordance with the certified design process. !pon completion
of each phase of the ITAAC, the COL holder will certify to the NRC that the stage has been completed and the
design and construction completed up through that stage 1s in coinpliance with the certified design. The COL holder
will also gprovide a description of the next phase of design development and associated testing, analysis and
acceptance critesin 0 enough detail that the NRC staff can determune whether or not the proposed design
development and testing 1s consistent with the certified design process and next ITAAC. This phased process will
continue until all ITAAC stages for ali the safety related software are completed.

In addition to the design process commitment, the ITAAC for the Protection and Safety Monitoring System should
also address the following elements:

Common mode failure prevention
Human factors aspect of the design
Communications (data link)

Bypass capability (operaiion & mamntenance niodes)
Setpoint methodology

Safety action seal-in provision
Physical separation of channels
On-line testing and surveillance testing
EMI/RFI protection

Equipment qualification

Safety and control sy*tems interactions
Cross reference to SSAR drawings

. 9 5 & ® & 5 " 8 " 0w

420.8-1
@ Westinghouse
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NRZ REQUEST FOR ADDITIONAL INFORMATION

——

Suestion 4351

Appendix 1A, "Confornasce With Regulatory Guides, of the SSAR lists the applicable guides with referenced [EEE
sundards.  The column, *Clarification/Summary Description of Exceptions,” states that, for several 1EEE
Standards, the AP600 wses the latest version of the industcy standards (as of 1/90). These versions of 1EEE
Stendards are not endorsed by a regulatory guide, but Westinghouse states that their <3¢ should not result n
deviation {rom the design philosophy otherwise stated in the associated regulatory guide(s). For each of these |IEEE
standards. discuss (1) the difference botween the latest version of the industry stundiurd used 1o the design of the
AP60O and the standard endorsed by the regulatory guide, and (2) the conformunce of the AP600 to the standard.
This discussion should use the new terminology /definitions int-oduced by IEEE 603/308 - 1980,

Response:

Appendix 1A of the SSAR lists eight regulatory guides that endorse the following IEEE standards. The
endorsed standards are superseded by the latest version (publication as of 1/90) that the »P600 design

uses

Endorsed Superseded by
Regulatory Guide IEEE Standard IEEE Latest Version
1.32, Rev.2, 2/77 308 - 1974 308 - 1980

450 - 1978 450 - 1987
1.63, Rev.0, 6/73 379 - 1972 379 - 1988
1.63, Rev.3, 2/87 741 - 1986 741 - 1990
1,76, Rev.2, 9/78 384 - 1974 384 . 198"
1.89, Rev.1, 6/84 323 -1974 323 - 1983
1.106, Rev.1, 3/77 279 - 191 603 - 1980
1.118, Rev.1, 4/78 338 - 1977 338 - 1987
1.128, Rev.1, 10/78 484 - 197% 484 - 1987

Although the latest versions are not endorsed by the regulatory guide, they do not deviate from the
regulatory guide design philosophy. A comparison table between the endorsed IEEE standard and the
iatest version follows

@ Westinghouse 435.11




NRC REQUEST FOR ADDITIONAL INFORMATION

I (U e . WY

IEEE Standard Endorsed by
R G., S_ction and Tule

Rev. i 323-1974 323-1983
C.1 Not Applicable (N/A) N/A N/A Fuily conforms
App. A s R.G.
App. B
n C.2 Section 6.2 Service | 6.1.5 Service Condition. No mayor difference, except section 6.1.5 of IEEE | Fully conforms
Condition, ltem (7) 323-1982 covers “submergence”. to R.G.

Cla N/A N/A N/A Fully conforms
App. C to RG.
C2a4) Appendix "A" Test Profile | 7.0 Simulated Test Profile | App. A 1s deleted in IEEE 323-1983. Instead, Fully conforms

Figures | and 2 are added for simulated condition | to R.G.
test profile, which adequataly clanifies NRC's
position.
C2hb N/A N/A N/A Fully conforms
to R.G.
C.2c¢ NiA N/A N/A Fully conforms
App. "D to RG.
435.1-2



NRC REQUEST FOR ADDITIONAL INFORMATION

Nuniher & IEEE Standard Endorsed by Latest IEEE Standard.
Section of R.G., Section and Title Section and Title Major Difference Ceonformance
R.G. 1.89,
2e : For exception:
s F N/A N/A N/A see Appeadix
"1A" of SSAR
€23 N/A N/A N/A Fully conforms
Through o RG.
C2ch
S
C24d N/A N/A N/A Fully conforms
to R.G.
C.3 6.3 Type Test Procedure” 6.3 Type Testng
Cc3 6.3.1 General 6.3.1 Genersl None Fully conforms
to R.G.

C3 6.3.1.1 Test Plan 6.3.1.1 Test Plan [EEE 323-1983 covers the requirement of IEEE Fully conforms
323-1974 plus addstional requirements, such as to RG.
equipment safety function, acceptance cnitena,
margin. test sequence, mamntenance/replacement
during agmy, and control of modification dunng
test,

Cc3 6.3.1.2 Mounting 6.3.1.2 Mounting None Fully conforms

o R.G.

435.1-3



NRC REQUESY FOR ADDITIONAL INFORMATION

IEEE Standard Cadorsed by
R.G., Section and Title

C3 6.3.1.3 Connections 6.3.1.3 Connections None Fully conforms
o R.G.

C3 6.3.1.4 Monstonng 6.3.1. 4 Momitonng IEEE 323-1983 covers necessary montonng Fully conforms
regquirements without classification of general o R.G.
categones from | through V11, as shown m [EEE
323-1974.

C3 6.3.1.5 Margm 6.3.1.5 Margin Suggested factors for margn are the same m both Fully conforms
versions of [EEE 323, except [EEE 323-1983 to RG.
covers environmental (ransients i more detasl,
with 'wo methods that may be used to apply
margwn. [EEE 323-1983 also suggests not to use
margmn for natural aging.

3 6.3.2 Test Sequence 6.3.2 Test Sequence The test sequence stipulated in FEEE 323-1983 s Fully conforms
more refined cezapared to that shown m IEEE 323- | o RG.

1974, and it covers the requirements of [EEE 323-
1974, [EEE 323-1983 recommends post-test-
mspection nstead of disassembly as stated :n I[EEE
323-1974.
43514



NRC REGUEST FOR ADDITIONAL INFORMATION

e - —
IEEE Standard Erdorsed by
R.G., Section and Title

Latest |EEE Standard,
Secthion and Titie

IEEE 323-1974 references |EEE 344-1971 and
IEEE 334-1971 for seismuc vibration. [EEE 323-
1983 References OBE and SSE sersmuc vibration
per IEEE 344-1975 (R 1980,. IEEE 334-1971 s
ohsolete and is therefore not referenced m [EEE
323-1983.

o RG.

435.1-5
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NRC REQUEST FOR ADDITIONAL INFORMATION

IEEE Standard Endorsed hy
R G., Section and Title

6.3.5 Vibration

Latest [EEE Standard,
Section and Title

65.3.5 Sewsmc and Non-
sersmic Vibration

Major Dnfference

Use of IEEE 344-1971 referenced i IEEE 323-
1974 3= changed 10 IEEE 344-1975 (R 1980) =
IEEE 323-19%3 for seismuc vibration.

Conformance

o RG.

£.3 6.3.6 Operatton Under | 636 Operation Under | None Fully conforms
Neormal and Accident | Normal and DBE Condition o RG.
Condition
£3 6.3.7 Inspection 6.3.7 Inspection {EEE 323-1983 does not address dismanthing the Fully conforms
assembiy after type testing and mspecting to RG.
indrvidual components us stated n IEEE 323-1974. |
Instead, 1t recommends visusl inspection to
document the physical condition of the equipment.
C46 IEEE 323-1974 IEEE 323-1983 See "EEE Section 6.3.1.5, "Margm™ and Section Fully conforms
€33 “Aging” m R.G. Section C.3. to R.G.
C.7 N/A N/A N/A Fully conforms
i App "E w0 RG.
435.4-8

(22) Westnghause
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NRC REQUEST FOR ADDITIONAL INFORNVATION

TEEE 323-1983 has been reformaited to inclade:

® jdent:fication of equipment qualified. specific
safety function. Wdentification of scheduind
surverilance’ mmntenance, pertodic testing. and
parts replacement o mamtare gualificaton

Summary and conclusions, mcladmg mstations
and gqualified life or peneodic
survesilance’ mamienance mterval determanat:on

@ . 43519
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NRC REQUEST FOR ADDITIONAL INFORMATION

Number &
Sectvon of R.G.
1.32. Rev 2

IEEE Standard Eadorsed by
R.G.. Section and Title

RG. 1.32 Rev. 2

308-1974 (iEEE Sid 450-1975 =
referenced for Battery Testing
Critena)

5.2.34) Preferred power supply.

The revisad text mciudes the ime penad o
he “within few secomds ~

5.3 4 Battery charge:.

The revised text defines the uzng
requitements 0 cosformance with the

Reguistory postion.

Battery Performance Discharge

Test.

{ The revised text deletes the Tabie 2 and

refers 1o IEEE Sed. 450-1975 for the battery
capacity test crtersa.  [EEE Sud 450-19%7
Secton 5 0 retams the same test schedule.

S21. 522 (3. =d 524
Independence of redundant standby
sources to be per RG. 1.6 and
1.75.

621,622 ed 6,24
Independence of redundant
standby sources to he per
RG 165and 1.75

The revised text mvokes TEEE 384-1977 and
TEEE 387-1977 whach addresses the
requerements of RG. 1.75 and RG. 1 6.

Cle

49 Coonectsomns of non-Class 1E

equpment to Class 1E system
should be per RG. 1.75.

5.11. Commections of noo-
Class 1E ogupment W™
Class 1E system should be
per RG 175

The revised text mvokes [EEE 384-1977
which addresses R.G. 1.75 requirements.




NRC REQUEST FOR ADDITIONAL INFORMATION

Latest TEEE Standard.
Section and Title Major Drfference

6.2.4 Selection of Diesel | The revised text mmvokes IEEE 387-1977

Generstor Capacity winch sddresses R.G. 1.9 requirements on
2.a 8.2 and . 3 Shared electric systems | 8.2 and £.3 Shared electne | The IEEE standard text s essentially the
for muiti-unit naciear power plauts | systems for malti-enit | same  The current standard does pot mvoke
shall follow R.G. 1.8i. nuclear power plants shall | RG. 1.8
follow R.G. 1.81.
I
2h 7. Tabie 3 Suggested Alternatives § No corresponding section n | Section 7 and Table 3 have been deleted
with Degraded Class {E Power | the current standard from the curremt standard. Hence, there are
Svstem: Conditions ne more requirements on the topic.
R e =~

@ 435.1-14



NRC REQUEST FOR ADDITIONAL INFORMATION

= —— = —
Number & {EEE Standard Endorsed by Lstest |EEE Standard,
Sectson of R.G. R.G., Section and Title Section and Title Magor Difference
I.53, Rev ©
RG 153Rev. 0 | 379-1972 IEEE Sed. 379-1988
C-2 5.2 Uandetectable Failures 5.2 Undetectable Failures. The current version of the standard defines Fully conforms to
the undetectable fmtures and clanfies the R.G.

analvsis regquirements.

6.2 Channels 6.1 and 6.2 Procedures The current version of the standard Sections | Fully conforms to

and System Portion 6.1 and 6.2 have been updated to nciude RG.

Analvs:s specific statements that conform to the

reguiatory position.

6.3 and 6.4, Protection System | 6.2.2, 623, and 624 | The current verson of the standurd Fully conforms 1o
Logic and Actustor Circmt System Logc, Actuation | addresses the Regulatory position by RG

Devices, & Elect. Power | eliminating potentially ambiguous

Supphies mnterpretation.

~

435.1-15




NRC REGUEST FOR ADCITIONAL INFORMATION

Number & IEEE Standard Endorsed by Latest [EEE Standard,
Section of R.G. R.G.. Section and Title Section and Title
1.75, Rev 2
RG. 1.75Rev. 2 | 3831974 38498}
C-1 3 Defimtior. - Isolation device. Defiaition -  Isclation
device.
-2 3 Definition - Racesay 3 Defimtion - Raceway has
been revised 0 delete
“mteriocked armor
enclosing cable™ to w
construed & a racew ay
C3 4.3 Methods of Separation 5.2, Methods of Acheeving
Independence
C4 4.5 (1). Associated Ciromts. 5.5.1 and 5.5.2. Associsted
Crrcuts
C-S 45. Associated Circunts 5.5.2 concluding Note

concluding “Note ”

(W) wesiogruse

435.1-16




NRC REQUEST FOR ADDITIONAL INFORMATION

IEEE Standard Endorsed by
R.G., Section and Tutle

45 (3). 462 and 5112
Analysis Document Submission

46.2 No Blanket Exemption for
the Non-Class 1E Instrumentation
and Controls Circusts

5.1.1.1 Separation of Redundant
Carcuats 1n a Confined Space

6.1 Separation of
Redundant Circwsts m a
Confined Space

The revised text elaborates on the mmmmum
separation distances for vanous routing
conditions and dentifies testing‘analysis
reqarrements for special cases.

6.1.1.3 Cable Sphees in the § 6.1.1.2 Cable Sphces m | The revised section imposes cable The current Standard
Raceways Prolbited the Raceways Prohsbited qualificabons requirements m accordance conforms to the R G.
wath JEEE 383-1974. This requirement position by alternate
addresses both the cables and the field means
splices to withstand fire hazards
C-10 & C-11 5.1.2. Method of identificatoniof § 6.1.2 Method of | The revised text complies with the mntent of | Full conformance
Corcuits. wdentification of crcust. the R G posttion.

435.117
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NRC REQUEST FOR ADDITIONAL INFORMATION

Number &
; Section of RG. Mayor Dafference
i 1.75, Rev 2
Cc-12 5.1.3 Cable Spreading Area. 613 Non-Hazard Area The revised text defines the requrements for | The current standard
non-hazard areas. and routing of the power conforms to the R.G.
circunt cables m enciosed racewavs, which posizon by sliemate
address the underiymg reasons of the R G. means.
position
C-13 Figure 2 Figures 4, 5, 6 and 7 The revised figures clanfy the text Fuily conforms to
requirements. Thers 1 no sigmficance RG
attached to the tray width by virtue of the
fact that tray dimensions are not mciuded.
C-14 521 Standby Power Generater | Sections 6.2, 5.7 and 5.9 | The revised text imposes sufficent Feily conforms o
Redundancy Standby Power Generstor | requirements to ensure that the mdependence | R.G.
Redundancy of the redundant standby generating umit 15
mantamed
C-15 531 independent Ventlation | 6. 3, S .7 and 5.9 | Neme
Needs to Preserve Redundant Class | Independent  Ventilatvon
1E Battery Op=ration. Needs to Preserve
Redundant Class 1E Battery
Operation
C-16 5.7 Iastrumentation Cabmets 66 and 67 Control | None
Switchboard &
me

435.1-18




NRC REQUEST FOR ADDITIONAL INFORMATION

IEEE Standard Endorsed by
R.G., Section and Tutle

Latest TEEE Standard.
Section anu Title

279-1971

603-1980

4.0 through 4.5, 4.10, and 4.13
Bypass imtatron Circuatry.

5.1 through 5.5, 57, and
583 Bypass Imtation
Crromtry.

435.1-19






MRC REQUEST FOR ADDITIONAL INFCRMATION

==
Number & IEEE Standard Endorsed by Latest [EEE Standard,
Section of x.G. R.G., Section and Title Section and Tatle Mayor Drfference
1.128, Rev 1|
C.6.2 4.1.1 Location, item (2) 5.1.1 Location, ltem (3) None
CH.b 4.1.1 Location, item (3} 5.1.1 Location, ltem (4) M one
Cé.c 4.1.1 Location, item (5) 5.1.1 Location, ltem (6) None
Co6d 4.1.2 Mounting, Item (2) 5.1.2 Mounting, Item (2) For the latest [EEE version, three-tier rack
s acceptable provided the requrements « [ RG.
5.1.1(5) are met. The APSOC has a two-
step rack battery configuration.
Che 4.1.5 Instrumentation and Alarms. | 5.1.5 instrunentation and | The latest versia added mstrumentahion o Fully conforms to
Alarms. measure current through the battery. RG.
Co.f 5.7 T Unpacking. 6.1.3 Unpacking. None Fully conforms o
- RG.
Cég 5.1.3 Storage. 6.1 3 Storage. None Fully conforms o
RG.
Cé.h 5.2.3 Precperational Case. 6.2.3 Preoperstional Case. | Preoperational case by IEEE 450-1972 for Fuily conforms to
the endorsed 'EEE and IEEE 450-1987 for RG
the iatest IEEE. both of whick are identicai.
435.1-1



NRC REQUEST FOR ADDITIONAL INFORMATION

=a——— =
Number & IEEE Standard Endorsed by Latest IEEE Stapdard,
Section of R.G. R.G., Secuom and Title Section and Tatle Major Dafference
1.128, Rev |
Céha 5 3.1 Freshening Charge 6.3.) Freshenmg Charge The latest [EEE version on freshemng
charge critena for cell specific gravaty
corrected to 77°F (25°C) applies to nocunal
1.215 speaific grawity. The endorsed
version applies to any cell
l Cé6 6 Records 7 Records None
= e

435.1.22
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NAC REQUEST FOR ADDITIONAL INFORMATION

Question 43610

Review and eviluste the slarm and control circuitry for the diesel generators to determine how each condition that
renders & diesel generator unable (o respond W an sutomatic start signal s slarmed in the control room.  These
conditions include not only the tnips that lock sut the diesel generstor start and require manual reset, but also control
switch or mode switch positions that block signals such a8 sutomatic start, loss of control vollage, insufficient
starting wir pressure or loss of hattery voltage, otc.  This review should consider all aspects of possible dicsel
generstor operstional conditions, for example, test conditions, and operation fiom the local control stations.  One
area of particular concern s the fuilure 10 reset the diesel generator controls for subsequent sutomatic operation
following & manual stop st the local station *hich terminates & diese! generator test.

Provide the details of this evaluation and specifically address the following information:

& all conditions that render the diesel generstor capable of responding 1o an sutomatic start signal for each
opersting mode as discussed above, and

b, any condition that renders the diesel generator incapable of resdonding to an automatic start signal which is not
alarmed 0 the control room,

Response:

The diesel generators are automatically started and connected (o the sssociated medium-voltage buses in the event
of u loss of voltage on these buses as & resuit of a loss of preferred power source concurrent with the turbine-

generator trip (SSAR Subsection 8.3.1.1.1, paragraph ),

The following conditions are prerequisites for the diesel generator sutomatic start:

Starting wir pressure within scceptable limuts

DC control power avalability for fuel oil valve solenowd operstion/and the starting air motor solenoid
Fuel supply availability

Diesel gencrator controls in the automatic mode

Diesel genorator breaker lockout tnp permissive not activated by any of the trouble conditions
Engine prelubrication provided

Satisfuctory status of these "prestart” conditions is continuously monitored, and any failure is annunciated in the
main control room.  The diesel generator-related remote annunciation points are shown in SSAR Table 8.3,1-1,
The DC contral power availability 15 also monitored in the main control room,

A detailed discussion of the required design features follows:

@m ot 435.101
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The starting sir system has an accutnulator that stores the pressurized air required for the diesel engine cranking
power. Tho starting air compressor, one per diesel generator, keeps the sccumulators pressunized.  An alwrm in
the control room detects the low sturting sir pressure.

DC control power for the starting air valve and fuel o1l valve solenoid operation is provided from the de buses that
are fed from the hattery chargers and backed by the stationary battery bank. DC control power availability at the
diesel generstor control panel 1s continuously monitored, und loss of control power is snnunciated in the control
room. The standby generators huve permanent magnet excitution, thus eliminating de power requirements for the
field flashing circuit.

Each diesel generator has # fuel day tunk located in such & way that fuel to the engine 1s gravity-fed. The day tank
fuel level is continuously monitored and annuncisted for low level indication i the control room.

The diesel generators are normally msintained in the standby mode ready (o & cept the starting signal for suto & .
The standby mode status is provided in the control room that monitors the diesel generator control switch AUTO
position, snd the MCR/local transfer switch MCR position.

If the diesel generator control switch (located in MCR) is not in the AUTO position, annuncistion is provided to
the conitrol room operator. The MCR transfer switch is placed in the LOCAL position to allow local start for
testing purposes.  After test completion, if the MCR transfer switch 15 not repositioned to the MCR position,
annunciation 1s provided in the control room (SSAR Figure 8.3,1-3).

The diesel generstor breaker controls are provided with a Jockout relay that would trip und lock out the bresker for
selected electrical faults and the engine trouble conditions that may be detrimental to the umit operstion.  The lockout
relay operation is annuncisted in the control room,

Prior 1o sutomatic sturt, the engine must be prelubricated. The diesel engine prelubrication is continuously provided
while in standby mode by & normal ac motor-driven lubrication pump backed by a dc motor.  Should the s motor
pump fail, transfer to the de-driven motor is automatic. A minimum level of oil in the cylinder block is required
in order to fulfill the starting system interlock.  Low oil level is annunciated in the control room,

A provision for jacket water and lube o1l heating ensuces engine-ready condition. A jacke! water lemperature signal
is wvailable for operator use.

The conditions that may render the diesel generator incapable of automatic start are monitored or alarmed 1n the
cantrol room,

S5AR Revision: NONE
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Question 43513

Noti-safety related equipment necessary for plant vecovery subsequent (o the assumed 72 -hour period should be
designed for the expected sovironment during the 72-hour period. In addition, the electrical equipment should be
designed for the expected environment for the period immediately following the 72-hour penod during which the
recovery operctions must be performed.  Provide the qualification provisions for this equipment

Response

The elsctrical equipment required 1o be operational following the 72-hour coping period ix classified ws Class 1B
This equipment will be gualified for the expected environiment  For further clarification, see the responses 1o
Q4355 and Q415.62,

No noar-safely-relutd equipment s needed for plant recovery from an scoident condition 1o the sale shutdown
condition.  Therefore, the non-Class 1E electnical eguipment 15 not required 10 be qualified for the expected
environment during the 72 -hout coping period

SSAR Revision: NONE
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Question 43% 16

Section ¥.3.1,1.7 3 of the SSAR v sios the! each diesel generator unit is ready 1o start, accelerste (o the rated speed,
reach the aed voltag, &.d connect 1o the assocusted 4160 volt switchgesr bus to accept the design load within 20
soconids oo teotdpt of the start signas.  Is Pov fast enough to preclude sctustion of the passive systems following
systen trancoots or smael 1LOCAs?

Response:

The start time for the diesel generstci= snd wctuation times for the pon-safety-related de  nse-in-depth sysems re
fast enough to prevent sctuation of the safety relat! passive systems following transients or reactor coolent system
leaks.

The non-safety-related defense-in-depth systums automatically sctuate (o prevent unnecessary actuation of the safety-
related passive systoms. The actuation tming of the sefety -related passive systems is delayed (o allow sctuation of
the non-safe.v-relat '@ defense an-depth systems. The tinse delay includes actuation of the non safety -related diesel
genorstons wnd i ting of the appropriste components on the diesel generaton for events in which the preferred
power source 18 lost.  Table 8.3.1.2 lists the loads that sutomatically load on the diesel generators following
gonerator startup and the ussocinted time sequencing for loading.

For example, the startup feedwater system 15 used 1o muintain o heat sink with the steam generators following &
transient with a loss of mar feedwarer. In this event, & delay 18 incorporated into the sctuation logic for the safety-
| related heat sink, the presive residual heat removal heat exchungens, 10 allow time for the startup feedwater system
10 initiste recovery of the steam generaor inventory. The time delay is sufficient for the non-safety - “eluted diesel
generwtons and the startup feedwicsr pumps 1o start.  The time doley can be seen in the actuatio.. logic for the
passive residual heat removal heat exchagers as shown in SSAR Figure “.50 ' Por this specific cr e with & loss
of preferred power, the diesel generstors start within 20 seconds and the sturtup feedwater = nips are sequenced
on § seconds luter. The total time Aelay for pussive residual heat removal heat exchanger initiation used in the
APG00 safety anulyses for this event 18 45 seconds.  This allows sbout 20 seconds for the pumps to come up to
| speed and the flow control valves to establish @ minimum flow to the steam generstors. The passive residual heat
removal actustion logic does not initinte heat exchanger Now il vither startup feedwater pump maintains sufficient
flow to both steam generaton.

The AP600 safety analyses do not credit acoident mitigation benefits from the non-safety related defensoan dopth
active systems since they are not cequired in order o protect the plant during design basis eveats.  However, the
safety analyses include approprie > startup time delays for the safety-reluted passive systems und equipment based
on actustion time delays for the associated non-satety-related defense-in-depth systems.

SSAPR Revision: NONE
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Question 43531

Failures of the unintorruptible power supply (L'PS) system have been shown to constitute one of the main causes
of forced plant outages. Venfy that the failure or unavilability of & single battery, ba'tery charger, or inverter will
not result in & plant trip or & forced outage.

Response:

A fuilure or the unavailability of & single safety-related hattery, battery charger, or inverter will not result in & plant
trip or & forced plant outage of the AP6OO,

SSAR Subsection 8.3.2 provides 8 description of the do power systems. The do power systems include & spare
Class 1E battery bank with a spare hattery, battery charger, und permanently installed cable connections that allow
the spare bank to he connected Lo the affected bus by a plug-in, twist-lock disconnect. The spare bunk can be
aligned to either the Class 1E or the non-Class 1E de power system, f component failures occur,

Following & loss of either a Class 1E or non-Class 1E batiery charger, which is normally providing power 1o the
associuted do bus, the battery would immedistely supply the bus, mantaining continuity of power to the affected
de bus. Following o loss of either & Class 1E or & non-Class 1E hatiery, the battery charger would continue
supply power to the dc bus. With the loss of cither & battery charges or & hattery, continuity of power to the
associated de bus s maintsined. Therefore, there 15 no effect on plant operation since the spare battery bank cun
be aligned while the faulty component is repaired.

Following the loss of either & Class 1E or & non-Class 1 E inverter, the associated de bus remains energized and the
do loads are not affected. The 208Y/120-Vac instrumentation and control power bus asscinted with the fuiled
inverter remains continvously energized.  Each uninterruptible power supply (UPS) includes an inverter and «
backup regulating transformer that can supply the sssoctated instrumentation and control bus if the inverter fuils,
The UPS includes a static transfer switch that sutomatically transfers the bus to the regulated power source if power
15 unavailable from the inverter. A manual mechanica' bypass switch is also included in the UPS to provide «
second connection for the bus to the hackup regulated power source “vhen the inverter is removed from service for
maintenance,

Therefore, with & failure of & single battery charger or & single battery, power is continuously maintained to the de
buses. With & fuilure of an inverter, power to the instrumentation and control power bus is automatically transferred
to & regulated backup power source. With a single failure or the unavailability of these components, the associsted
buses remain energized, thereby preventing & plant trip or forced outage.

SSAR Revision: NONE
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Question 435 34

Verify that non-salety loads wil' aot be fed from the Class 1E do systems. Desoribe the nonClass 1E do sysiems,

Response

The Class 1E de distribution system design s in compliauce with IEEE Standard 384 and NRC Regulatory Guide
1.78. There are no non-safety-related loads fed from the Class 1E de systems. See SSAR Subsection 8.3.2.1.%
for the non-Class 1E de and UPS system descripltion

SSAR Revision: NONE
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Question 435 48

IEEE Standard 485 states that the standard temperature for stating cell capucity is 28 °C (77 °F), and the
tomporature varations in the battery room should not result in an unacoeptable degradation of battery performance.
Show that the temperstures expocted 1o occur during & loss of ac power of 72 hours will not exceed values
compatible with the required performance of the batteries during such an event.

Response:

Battery sizang for the AP600 Class 1E do and uninterruptable power supply system 15 hased on the requirements
established by |EEE Standard 485, *Recommended Practice for Sizing Large Lewud Storage Batteries for Generating
Stwtions and Substations,” with appropriate margins accounting for aging, temperature effects, and design margin.
With the loss of ac power conditions, the battery room temperatures are not expected to change significantly since
the heat load in the room s very low (estimated to be less than 100 witts) and the room walls (2 10 3 feet thick and
approximately 20 feet below ground) are initinlly st the battery room opersting tomperdture of 70°F, providing
substantial thermal inertin,  Based on the limited thermal sources and sinks and the extremely large heal capacity
of the battery room walls, ceiling, and Noor, the temperature change in the battery rooms will be well within the
CHPACILY murgins,

SSAR Revision: NONE
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Question 435 &2

Discuss whether the supply cables for de powered components are sized o provide sdequate voltage for proper
operation during the individual component's worst-case operating condition.  Worst-case conditions for 8 constant
power load (such as an inverter) may oceur ol & reduced battery terminal voltage, in which case there will be an
increase in load current.  In addition, discrws whether the voltage drop for twice the length of feeder cables (from
sarter to motor) for compound wound motors wis considered in the total voltags drop calowlation (due 1o the
necessity of switching the senex field when reversing the velve motor),

I
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Response

The de power cables for the APGOO will be selected 10 continuously carry 1.25 times the full-losd current of the
de equipment.  In caloulating the full-load current of the do equipment (sach s &n invertor), the worst-Case
operating cou linon occurning &t 8 minimum battery terminal voltage of 105 Vde wil' be considered.

In caleulating the de voltage drop in the motor circuits, twice the length of feeder cables (from starter 1o motor) will
be conmdersd for nonreversing de motors and four times the length of foeder cables for reversing mators.  The
cable size of do motor-operated valve circuits will be unalyzed considering worst-case voltage drop and reguired
slarting torque.

SSAR Revision: NONE
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Question 435 63

Highly inductive loads may generate surges when de-energized that, if not suppressed, may impress voltage spikes
on the de system. Descnbe the protection provided to suppress these surges.

Response:

The do system will be protected fror surges genersted on the ac sysiem by the isolation provided by the battery
chargers and regulating transformers, which are po wr-regulating devices. To further ensure protection, this

equipment will employ surge suppressors on its input as described in the respoose to Q435,40

On the de system, inductive loads are limited to relay and motor starter cuils. Surge suppression devices will be
installed soross the coils to limit vollage spikes when the coils de-energize

SSAR Revision: NONE
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Question 435 .54

DC motors, if opersting, will contribue 10 the total feult current.  The maximum current that a de motor will
deliver to & short cirowit at s terminals 18 hmited by the effective transient armature resistance (rd ) of the motor,
For d¢ motors of the type, speed, voltuge, and size typically used in the nuclear power plants, rd 15 in the range
of 0.1 10 0.15 per unit. Thus, the maximum fault current for & short et the motor termunals will typically range
from 7 to 10 times the motor's rated armature current.  Therefore, il is conservitive 1o estimate the maximum
current that a motor will contnbute 10 & feult & 10 times the motor full load current. When & more sccurate vilue
is required, the short circunt ontribution should be calculated, using specific 1d° data for the specific motor, or
actual test data should be obtained from the motar menufacturer. For additiona! scouracy, the calculation should
account for the resistance of the cables hetween the motor and the fault,

In the de short cirouit calculations for the AP60O, have the contnibutions made by the dc motors been considered?

Response:

The AP600O design will consider the effective transient armature resistance (rd ) data obtained from the notor
manufacturer. In cases for which the specific rd data is not wvailable, 10 times the motor full-load current will be
considered for the motor shorb-cireuit current contribution

Because of the large capacity of the AP600 Class 1E battery (4800 ampere-hour), the short-Curemit current
contribution to « fault from the battery 15 predominant over the contribution from the d¢ motors. There are only
# few small motors (MOVy) connected o the Class 1E de buses.  As such, the short-cireuit duty of the Class 1E
de distribution system 18 primarily dictated by the contribution from the battery. The AP600 Class 1E de system
utilizes fusible disconnect switches rated for 100,000A interrupting.

SSAR Revision: NONE
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Question 435 .55

In cases where the non-Class 1E power supply circuits are connected to the input terminals of the Class 1E
distnibution system, discuss whether the AP600O design includes Class 1E power regulating devices or Class 1E
protective devices so us to isolate the Class 1E loads from out-of-tolerance power outputs from the non-Class 1E
sources that exceed the ruted values of the Class 1E lo=ds,

Response:

The cases in which non-Class 1E power supply cireuits are connected to Class 1E equipment are limited to the four
regulating transformers and four battery chargers st the 480-Vac level.

These Class 1E battery chargers and regulating transformers are power regulating devices that isolate (through
1solation transformers) their loads from variations in their input. This equipment will be supplied with output surge
suppressors 0 limit feeder-induced voltage spikes and includes control circuits that will open the input cwrcuit
breaker if the source is outside the range of rated input values, Also, this equipment will be provided with shunt
trips for the input breakers (see the response to Q435.65).

SSAR Revision: NONE
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Question 435 59

With regard to the safety-related electrical and control drawings and diagrams, provide the physical layout and cable
interconnecting drawings 10 assist the staff’s evaluation of the AP60O design with respect to the physical separation
critenia for Class 1E systems, components and penetrations in the plant. Include how physical separation and
electrical independence of the channels/divisions are maintained in distributed logic systems using multiplexing
techniques.

Response:

The physical separstion and electncal independence of the Class |E power system are described in SSAR
Subsections 8.3.2 3 and 8.3.2.4. The physical layout of the Class 1E batteries, electrical equipment room, electrical
penetrations, and [&C cabinets is shown in SSAR Figures 1.2-4 th “ugh 2.8 The interconnections of Class 1E
power equipment are shown in Figures 8.3.2-1 and 8.3.2-2

SSAR Subsection 7.1.2 describes the general protection subsystem configuration of the instrumentation and control
systems and discusses how the eicotnce! independence of the channels and divisions 1s maintained,. WCAP-'3382
Section 4.0.7 desoribes the electrical 1solation features utilizing fiber optics.  SSAR Figures 7.1-2 throug'  1-22
provide 1&C subsystems architecture and biock diagrams illustrating the electrical independence of the
channels/divisions and subsystem interconnections.

SSAR Revision: NONE
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Question 435 .62

The SSAR states that the low voltage ac distribution system provides power to the Class 1E battery chargers and
the UPS. Tt also provides the capability to connect & portable  ssel generator 1o supply power to de safety-reluted
loads and vital ac loads via the Class 1E battery charger and inverter afler & 72-hour coping peniod upon & complete
loss of all ac power. Discuss the provisions for connection of the diesel generstor, the provisions for its avsilability,
and the provisions made to ensure that the on-site distribution systems are not damaged due to events such as
carthquakes or fires.

Response:

The AP6OO design does not require Class 1E do power sources after the 72<hour coping periodl.  After the 72-hour
coping penod, 120-Vac power allows operation of the postaccidiny monitoring system, emergency lighting system,
hydrogen recombiners, and ventilation equipment. The .o 'ac power s supplied from the transportable generators
through the Class 1E regulating transformers, as disvossed in SSAR Subsection 8.3.1.1.1. The Class |E battery
chargers and inverters are not connected 1o the portable gencrators.

Each portable generator is provided with a distribution panel mounted on its skad.  This panel includes circuit
breakers and plug-type, twist-lock connectors for connecting the required loads, utilizing prefabneated cables.

The portable generators will be stored offsite 1n a location from which they can be retneved within 72 hours.

The ventilation equipment to be connected to the portable generator 1s also portable and is stored offsite with the
generators and prefabnicated cables. No onsite distnibution systems are required to support the portabic loads.
Connections to these loads are made with plug connectors mounted on the equipment.

The post accident monitoning system and the main control room emergency lighting are fed from a regulating
transformer. The regulating transformer and the hydrogen recombiner containment penetration electrical connections
are the safety-related connection points tor the portable generators. Ui coomts! Class 1E systems are designed
to withstand the design basis earthquake and are protected against unacceptable damages due to fires. Connection
to the regulating transformer 15 made with & plug connector mounted in the regulating transformer enclosure. A
plug connector mounted m & seismically qualified terminal box designed to provide power through & containment
electrical penetration 1s used to make the connection to the comainment hydrogen recombiner. The associated cables
will be routed in seismically supported raceways,

SSAR Revision: NONE
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Question 435 .66

Section 8.3.2.4.2 of the SSAR states that non-Class 1E circuits are clectrically isolated from Class 1E circuits, and
Class 1E circuits from different separation groups are electneally 1solsted by isolation devices. Describe the types
of the isolation devices used in the AP600O design for this application.

Response.

Electrical 1sclation between the non-Class 1E and Class |E system power circuits 18 provided by the Class 1E
hattery charger and the Cluss 1€ regulating transformer, as discussed in the response to Q435.65. For control and
low-energy signal circuits, a fiber optic coupler is generally used as an 1solation device. WCAP-13382, Section
4.0.7, discusses electrical solation features utilizing fiber optic isolation for outputs used for communication
between safety divisions and from safety-grade 1o non-safety-grade cabinets. SSAR Subsections 7.1.2.11,7.1.4.2.6,
and 7.1.4.2.7 discuss 1solation devices and their application in the AP600 [&C architecture.

SSAR Revision: NONE
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Question 435 67

Recent experience with electrical system eqinmeant protective relay applications has established that relay trip
setpoints can dnft and result in premature trips of the equipment. Provide a description of the provisions that avoid
incorrect initial setpoint selection and protective relay tnp setpoint drift.

Response:

The only Class 1E electrical system in the AP60O is the 125-Vde and UPS system, which uses fuses and molded-
case circult breakers for the protective trip functions. Electromechanical type auxiliary relays ere used for alarm
functions only. Fuses and molded-case circuit breakers do not present setpoint dnft problems.

For the non-Class 1E ac power system, solid-state relays typically are used for the protective trip functions. The
solid-state relay trip setpoint stuys within the manufacturer's tolerance limit, Electromechanical relays are used only
where suitable solid-state relays ure not available. Design calculations will be performed to determine initial relay
trip setpoints considering the following factors:

. Repeatability

. Tolerance

SSAR Revision: NONE
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Question 435.73

Address the grounding system and lightning protection features for the AP600,

Response:

The AP600 grounding system will comply with the guidelines provided in IEEE Standard 665-1987, "Guide for
Generating Station Grounding. " The grounding system consists of the following four subsystems:

¢  Station grounding gnd

¢ System grounding

*  Equipment grounding

*  Instrument/computer grounding

The station grounding gnd subsystem consists of buried, interconnected bare copper conductors and ground rods
(Copperweld) forming a plant ground grid matrix. The subsystem will maintain a uniform ground potential and
limit the step-and-touch potentials to safe values under all fault conditions.

The system grounding subsystem provides grounding of the neutral points of the main generator, main stepup
wansformers, auxiliary trans‘ormers, load center transformers, and onsite standby diesel generators, The main and
diesel generator neutrals wil! be grounded through grounding transformers providing high-impedance grounding.
The main stepup and load center transformer neutrals will be grounded solidly. The auxiliary (unit and reserve)
transformr secondary winding neutrals will be resistance grounded.

The equipment grounding sub system will provide grounding of the equipment enclosures, metal structures, metallic
tarks, ground bus of switchgi-ar assemblies, load centers, MCCs, and control cabinets with two ground connections
to the station ground gnd.

The instrument/computer grounding subsystem will provide plant instrument/computer grounding through separate
radial grounding systems corsisting of i1solated instrumentation ground buses and insulated cables. The radial
grounding systems will be conected to the station grounding gnid at one point only and will be insulated from all
other grounding circuits.

For the lightning protection system description, see the response to Q435.64.

The design of the grounding grid system and the lightning protection system depends on the soil resistivity and
lightning activity in the area. Therefore, the design of both systems is site-specific and is the responsibility of the
combined license applicant,

SSAR Revision: NONE
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Question 460.12

Provide justification for concluding that the exhausts to the environment from the personnel areas in the Annex |
building, electnical and mechanical equipment rooms in the Annex | and auxiliary buildings, and the diesel generator
rooms will not be radioactive and, therefore, need not be monitored. (Sections 9.4 and 11.5)

Response:

Justification for not monitoning exhausts for radiation from the personnel areas in the annex | building, electrical
and mechan:cal equipment rooms in the annex | and auxiliary buildings, and diesel generator rooms follows.

Diesel Generator Rooms

The diesel generator rooms are in a stand-alone diesel generator building, which 1s separate from any other plant
building, Outside air 15 utilized for building ventilation. The building houses only the diesel generators and
inechanical and electrical components directly related to diesel generator operation. The building does not store,
utilize, or contain any radioactive matenals.

The building does not contain any racioactive materials and has no potential for the transfer of radioactive materials
from other buildings via piping, ductwork, or building connections, Since any exhaust from the building to the
environment has no potential for radioactivity, monitonng 1s not required.

Annex | Building Personnel Areas and Equipment Rooms and Auxiliary Building Electrical Rooms

The annex | building personnel areas occupy the first and second floors of the building. The electncal and
mechanical rooms are on the second and third floors of the annex | building. A partial third floor of the annex |
building contains an HVAC equipment room. Portions of the annex | building are adjacent to the annex II building;
however, the majority of the building walls and the entire roof are not adjacent to any other building or plant area.

Interfuces with the adjacent buildings are limuted to doorways, airlocks, and ductwork, Doorways from the annex
I building open to clean areas of the annex 11 building. Ductwork connecting the annex | building und adjacent areas
consists entirely of supply air ductwork handling outside air for the fuel handling area, health physics area,
containment purge supply, and main control rooin. The main control room supplemental air filtration unit ts in the
HVAC equipment room; however, this unit has no rudioactive matenal during normal plant operation,

The annex | building general area HVAC system normally maintains the personnel areas at a shightly positive
pressure with respect to adjacent areas,

The auxiliary building contains two electrical penstration rooms and two reactor trip switchgear rooms that are
served by the annex/auxilliary nonradioactive ventilation system. These rooms are on elevations 100’ and 117'-6"
of the auxiliary building adjacent to a controlled access corridor for the main control room, main control room
areas, and other electncal equipment areas.

460.121
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The areas do not contain any radioactive materials. The potential for the transfer of radioactive contamination from
adjacent areas is prevented through interfaces with only clean areas and through general pressurization of the annex
i building. No potentially contaminated ductwork is contained 1o the areas. Therefore, any exhaust from the arcas
to the environment kas no potential for radioactivity, Monitoring is not required.

SSAR Revision: NONE
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APG&OO

Question 630.2

Section 16.2.2 of the SEAR states that the objective of the two-phase Reliability Assurance Program is to design
reliability into the plaat and to maintain the AP600 reliability consistent with the PRA evaluations.

The staff position is that the objective of the RAP is to (1) identify the plant SSCs that are significant contributors
to plant safety, as quantitied by the PRA and other sources, (2) ensure that the plant design provides S5Cs that are
at least as reliable as those assumed n the PRA, and (3) ensure that the nsk-significant SSCs are built and operated
throughout plant life at least as reliably as assumed in the PRA. Once the nsk-significant S8Cs have been
identified, the D-RAP should describe the process for aclueving this overall objective and should also identify key
assuniptions regarding any operation, maintenance and monitoring activities that a referencing COL applicant should
consider 1 developing its O-RAP,

State in greater detail what the objective of the RAP is in Section 16.2.2 of the SSAR, including the objective of
the D-RAP and O-RAP.

Response:

SSAR Subsection 16.2.2 will be revised as follows:

SSAR Revision:

16.2.2 Objective

The objective of the two-phase Reliability Assurance Program is to design reliability into the plant and to maintain
the AP600 reliability consistent with the BRA-evalwston NRC safety goals.

The following goals have been established for the D-RAP:
¢ Provide a mechanism for establishing baseline reliabilities for SSCs coosistent with the NRCT Safety Goals

",'-.m&lmhmm reliabilities for S8Cs consistent with the defense-in-depth
functions to minimize challenges to the safety-related systems

«  Provide information (o be sed by & combined license applicant for ongoing plant reliability assuranc- activities

630.2-1
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The following goals for the O-RAD are provided

Provide reasonable assurance that the S8Cs included in the O-RAP ate maintained in such 8 wav thal the
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APGOO

The AP60O staff coordinates the program activities including those performed within Westinghouse, as well as work

completed by the supparting organizations, including architect-engineers, listed in SSAR Section 1.4. The NSSS
yineering is the direct responsibility of the APGOO staff, with support from diverse engineering functional groups

within Westing Tumfuwuwmwumaummmm

' mmmmummymnynm 4 using common data bases provided fror
mwmmmmwammmummmm mmmmmm
nad component design, safety analyses, reliability analyses, and risk analyses to ensure integration,
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Question 630.4

Section 16.2.3.3 of the SSAR states that extensive efforts are involved in optimizing the AP600 design for
operational availability as well as safety. This section also Jiscusses that the use of consistent reliability information
provides confidence that the calculated system availabilities are based on the same data and assumptions as the PRA
evaluation. Whenever an aiternative design is proposed to improve performance in either area, the revised design
is first reviewed to provide confidence that the current assumptions in the other areas are not violated. Additionally,
Section 16.2.3.3 of the SSAR states that the identification and priontization of the vanious possible failure modes
for each component ieads to suggestions for failure prevention or mitigation, and that this information 18 provided
as input to the O-RAP because it defines the means by which component reliability can be maintained. The final
designs approveu for construction reflect the rehiability requirements assumed in the design and PRA as part of their
procurement specifications,

Although extensive efforts are involved in optimizing the AP600 design for operational availability as well us safety,
these ohjectives may, at times, be conflicting (e.g., operational availability goals may be in conflict with the plant
safety geals). The staff’s position is that it should be clearly stated that safety goals take priority over other goals
whencver a potential conflict exists. Revise Section 16.2.3.3 of the SSAR to explicitly state that plant safety goals
take priority over other goals.

Response:

Waestinghouse is committed 1o meeting the NFC safety goals.
SSAR Subsection 16.2.3.3 will be revised as follows:

SSAR Revision:

1€.2.3.3 Design Considerations

Extensive efforts are invalvad in optimizing the AP600 design for opevational availability as well as safety. The
use of consistent reliability information provides confidence that the calculated system availabilities are based on
the same data and assumptions as the PRA evaluation. Whenever an alternative design is proposed to improve
performance in either area, the revised design is first reviewed to provide confidence that the current assumptions
in the other areas are not violated. Whenever a potential conflict exists between safety goals and other goals, these
contlicts are sbways-resolved with prionty placed on the te-previde-protection of et the health and safety of the
public.
As part of the design process, risk-significant components are svialuated to determis » their dominant. ..
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APLOO

Question 630.5

In order for the staff to ensure a workable reliability assurance program has been proposed st the design stage,
provide one example of how the AP600 RAP would be implemented (¢ ., from the design phase through the end
of the opersting phase) using a specific SSC dentified us nsk-significant in the PRA.  In the example, ident:fy
where the interface occurs between the D-RAP (including the A/E) and the O-RAP. In addition, does the
Westinghouse AP600O RAP description differ from the EPRI ALWR Requirements Document (Volume 111)
descniption of a RAP? 1If s0, describe the differences.

Response:

Revisions to the ALWR requirements document description of the RAP are currently undergoing industry review,
Westinghouse 1s working with the industry to develop an «ipi 3 ate set of requirements applicable to the RAP.
The AP600 RAP will be modified based on the finalized requirer s

Following is an example of D-RAP implementation for the accumulator tank portion of the passive core cooling
system. This example is based on the current ALWR requirements document.

Example of D-RAP Implementation

The accumulator tank portion of the passive core cooling system s presented as an example of D-RAP
implementation.  The sccumulator tanks provide rapid injection of borated water following & large loss of coolant
scoident.  They are modeled in the AP600 PRA analysis for this event, and play an important role in the plant

response.
Systan Description

The accumulator subsystem consists of two large, spherical tanks containing borated water and pressurized by
nitrogen cover gas. The tanks are inside the containment building, and the discharge fiom each tank is connected
to one of the direct vessel injection hines.  Additional detiils of the system design can be found in SSAR Section
6.3, Passive Core Cooling System,

System Operation
Dunng normal operation, each acoumulator 15 1solated from the reactor coolant system by the two series check
valves in the direct vessel injection hine. The motor-operated isolation valve is normally open, with control power

removed.

During u large loss of coolant accident, when reactor coolant system pressure fulls below the acoumulator pressure,
the check valves open and borated water is forced into the reactor coolant system by the gas pressure,
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Additional details pertaining to system operation can be found in SSAR Section 6.3, Passive Core Cooling System.
System Fault Tree Results

The sccumulator subsystem of the passive core cooling system is important in reducing piant ric's as determined in
the PRA evaluation. The following list contang typical component failure mechanisms that are considered in the
FRA evaluation:

* Check valve A fails 1o open

¢ Check valve B fails to open

¢ Gas relief valve fails open/leaks

* Check valve external leak

¢ Fill valve external leak

* Motor-operated 1solation valve spuriously closes
¢ Vessel rupture

The PRA results rank these potential mechanisms in order of their importance,

Design Implementation

The SSCs identified by the PRA evaluation for the accumulator subsystem are submitted to D-UAP implementation.
If the results of the PRA are not acceptable or if the system availability is not acceptable, or both, then the system
is & candidate for redesign,

For most of the faillures included in the PRA, the fadure mode 18 also provided. Failure Modes and Effects
Analysis (FMEA) for the components provides information about failure modes and causes. With this information,
the designer investigates alternatives if required to meet the PRA reliability assumptions and plant availability goals.

If any design change is made to improve component or system reliability, then that change is factored into the
reliability analysis. The reanalysis verifies that the change provides the desired reliability or indicates that additional
design changes are required.

Based on the dominant failure modes and likely causes identified, the designer provides recommendations for
surveillance and maintenance aimed at preserving the component reliability assumed n the final design.

When the design meets both the PRA reliubil.ty assumptions &nd plant availability goals, *hen the limiting reliability
assumptions are preserved for iclusion with the procurement specifications for & component and for inclusion in
the O-RAP.

SSAR Revision: NONE
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