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9. Auxiliary Systems

9.2.7.2 System Description

9.2.7.21 General Description

The system consists of two closed loop subsystems: a high cooling capacity subsystem and
a low cooling capacity subsystem. The high capacity subsystem is the primary system used
to provide chilled water to the majority of plant HVAC systems and other plant equipment
requiring chilled water cooling. The low capacity subsystem is dedicated to the nuclear island
nonradioactive ventilation system and the makeup pump and normal residual heat removal
pump compartment unit coolers. The low capacity subsystem is illustrated in Figure 9.2.7-1

The high capacity subsystem consists of two 100-percent capacity chilled water pumps, two
100-percent capacity water-cooled chillers, a chemical feed tank, an expansion tank, and
associateC valves, piping, and instrumentation. The subsystem is arranged in two parallel
mechanical trains with common supply and return headers. Each train includes one pump and
one chiller. A cross-connection at the discharge of each pump allows for either pump to feed
a given chiller. A bypass line maintains a constant chiller flow rate as the load demand
changes. The chiller condensers are supp'ied with cooling water from the component cooling
water system. The high capacity subsystem components are iocated in the turbine building.

The low capacity subsystem consists of two 100-percent capacity chilled water loops. Each
loop consists of a chilled water pump, an air-cooled chiller, an expansion tank, and associated
valves, piping, and instrumentation. The subsystem is arranged in two independent trains with
separate supply and return headers. The subsystem is provided with a common chemical feed
tank. The subsystem provides a reliable source of chilled water to the main control room
(MCR) and technical support center (TSC) HVAC subsystem, and the Class 1E electrical
equipment room HVAC subsystem. This system configuration provides 100-percent
redundancy during normal plant operation and following the loss of offsite power. The air-
l cooled chillers of the low capacity subsystem are located on the auxiliary building roof. The

| chilled water pumps and expansion tanks are located in the auxiliary building below the
I chillers.
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The general descriptions and summaries of the design mauriremenu for the central chilled
water system components are provided below.” The key equipment parameters for the central
chilled water system components are contained in Table 9.2.7-1.

9.2.7.22 Component Description i lad A )

Pumps

Four central chilled water system pumps are provided. These pumps are single-stage,
horizontal, centrifugal pumps. These pumps have an integral pump motor shaft driven by an
ac-powered induction motor. The central chilled water system pumps are constructed of cast
iron and have flanged suction and discharge nozzles. Each pump is sized to provide the
maximum water flow required by its respective chiller unit for removal of its associated
design heat load.
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9. Auxiliary Systems

l Table 9.2.10-1

HOT WATER HEATING SYSTEM DESIGN DATA
| ( Nomi el Valaes)

Available Steam Supply

High pressure turbine extraction
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AP600 Open Item Tracking System Database: Executive Summary Date: 12/4/9
Selection: [NRC Branch] like NRR/HICB' Sorted by ltem #

DSER Section/

713241

71331

71441

Total Records: 72

DSER-O1

DSER-O1

Title Description Resp W) NRC

Dt === 000w O S O tm e Due
Tupper Closed Closed

‘Westinghouse should provide & table comparing the design of the mstrumentation and controis of the AP60O % design and the guidance of the EPRI |

|AL WR URD

The staff concludes that Westinghouse should update the response to Q100 | so that the staff can evaiaate the exient to which the APS00 design

icomplies with the FPRI requirements |

‘i‘loul MBnmﬁmnmmthMKM“mnkMMMQ
Mloi-m Therefore, the AP600 design remains consistent with the FPRI URD. The SSAR will be revised to reflect consistency
MMEPRIU‘ID The URD conformance database is available for NRC review at the Westinghouse Rockville Licensing office. See related

litem (DSER OF 1 1-2)

. e eeiienl
D!MJ& Active Active N'TD-NRC-OSW S3195

L'v’:m"“‘m‘—m“‘Ahqu"' 1&C industry system standards

stafl concludes that an explicit commitment to industry hardware- and software-related standards is important to achieving high quality i the
MI&Cmm WWWMmmmpme«mmm
i(‘lon‘ lmummwnncmummmyn-u wmmMmlo{&mm
71418

(Closed per WNRC telecon on 11721 rkn 1272

e——

[This was recpened based on 11721 W/NRC telecon  Although the list of stds 10 include in the SSAR was agreed (o at the May 15716 1995 meeting
the SSAR revised, the NRC has asked that Westinghouse add IEFE-1042 to SSAR Section 712 15 Also, NRC has the action to review the

ITAAC 1o determine completeness of the Standards list rkn 1272 : FIE e e
nM(M K Active Active NSD-NIC 964737

‘Westinghouse should describe in the SSAR. CDM. and ITAAC the digitai system design process
!WWMMUMWM&MMmmmkSKAI“CW!QPMITA_A_(“

[Action W - WCAP-13383, Mmmthmmumw mmmm.‘nm;-ﬁh

'modified The SSAR has been modified 1o reference the design process and 1o indicate the software design standards the design process conforms
This information is provided in Revision 3 of the SSAR, Subsection 7.1 2 15 The WCAP and iTAAC revisions must be completed before this
can be closed out. NRC has requested a presentation when all elements are completed WOAP-13383 rev due 5/30/96 rkn 57796

|
L‘ICAPJJ)'E in repro 6/14 for 6/17 release  rkn 6/14/96
- Response provided by NSD-NRC 964737

an 11721 WINRC teiecon, the NRC thinks the 1&C ITAAC is deficient and requested that we "fix” the ITAAC or justify/explain deviations
he SRP 143 5 0 NRC stisfaction NRC 1o provide specific comments on the [TAAC i 1272




AP600 Open ltem Tracking System Database: Executive Summary Date: 12/4/9
Selection:  [NRC Branch] like NRR/HICB' Sorted by ltem #

hem DSER Section/ Titie/Description Resp (W) NRC
No Brancn Question Type Detail Statws - hc-w i .V,__m_s“"’  Smtws  lemerNo /  Dume
1039 NRR/HICB 74741 DSER-O1 ITAACDeutsch Active Active Nso.mcmn'l

;wmmm.mmmmmhwqm

fﬂmhumumMmthﬂumumm'dqhu”d*’-

Wﬂmwl&cmmmdﬁﬂﬁw The design. verification, and validation process for COTS

{M“WM&MM&WW _ »

Action W - WCAP- |3msm.m»m.mdmmm;fué‘nissnummnmu
This information is provided in Revision 3 of the SSAR, Subsection 7.1 2 15 The WCAP revision must be completed before this stem

. be closed out

|

'WCAP in repro 6/14 for 6/17 issuance  tkn 6/14

Closed - Response provided by NSD-NRC-96-4737

Same as iem 1038 rkn 122 ek W e TR e

1040 NRR/HICB 7251 DSER-OF - S R I © ITAACDeutsch Active Active NTD-NRC-95-4464

l‘mﬂoﬂdm&wmmofhwm hwmmmm
‘during the time the plant is operating with two channels bypassed any subsequent single failure could lead to & madvertent reactor trip, and,
. from an operational standpoint, operation with two channels bypassed should be limited In addition, Wes mghouse should verify that this
logic applies only to RTS and does not apply 1o the ESFAS  The topical repont (Addendum 2 to WCAP 8897) should provide additional
msdkmmhnwmymmmm . PR ——

[Closed - TMMWMNR( mmmmyu 16 wmmmmmuwm
Revision 3 of the SSAR, Subsection 712 10

‘B-edou.lll!l W/NRC telecon, the SSAR is ok (NRC agrees we meet single failure criteria) However. NRC wants more details in the PMS
ITAAC for verifying bypass logic_rkn 122 , = TR
ITAAC Deutsch, K Closed Action N

I’I‘ksﬂll-uummmmmdummm '
because WCAP 14080 was submitted in July 1994 the staff has not completed its review of the document and is continuing its evaluation of the

'

isoftware architecture based on both the proposed design and the associated design process. The results from this evaluation will be presented in the
[r-useunm

F.‘lon‘ WWMWWMmemﬂ
{PaIlelWMC:MMkMCmeMMMMmdhﬂMCs,Mmmﬂhm rkn 1272

1042 NRRHICB 7271 DSER-O1 Nydes Active  Action W
‘Westinghouse should provide the mstrument sctpomnt methodology document that apphies to the APSO) design
l.'MWMMMdkAMMMmH&MMNWmM This is not

The staff concludes that the setpoint methodology must be submitted to support the design certificstion review  Therefore,
mmw*kmMMhmmﬂumnmhMWl-m

iAah.W Ammmunnmmm umwumumnunmﬂumn 1996

t(w Setpoint Methodology Documents were issued on May 9 rhn 5/16/96

[Pullel wmm Nlcmunlm(m)mdkmnwysumwulm rtnlm N

1041 NRRHICB 726-1 DSER-O1

————— e ——— ey

Page: 2 Total Records: 72



AP600 Open Item Tracking System Database: Executive Summary

Selection: [NRC Branch] like NRR/HICB' Sorted by ltem #

Type

Title/Description Resp NRC
Detail Status S Engineer i ~ Sustus Status LetterNo /

1043 NRRHICB

1044 NRRHICB

1045 NRRHICB

1046 NRR/HICB

7282

7331

7341

Total Records:

72

DSER-O1

DSER-O1

DSER-OI

DSER-O1

ITAACDeutsch Active Active NM-’SW

ﬁmwm-mmmw.mdomnmouwm
meumumdw«mmﬁﬂm&m“m”mukmm

e o——————

iClosed - LMMMMMMN.(“MMM 15-16. wmmm“sdumsm

h1e1e
‘

!Pau IIQI WMCM*MMRW MNRCwmmmmnM(‘mt- mnvllkdu-’_i_
Deuchk Active Active NTD-NRC-95-4464

room ambient experienced by the components during operation
1t is desirable to have additional margin built into the design  The components should, therefore, be qualified by testing to higher temperatures
specified in the SSAR for a given room environment  Westinghouse should address this concern in the SSAR Westunghouse should alse
Mnﬂdmmmﬁlﬁmnk(‘nﬂ“ hmlTMC S

k‘leaed TMMM»WNRCMumuMI'»IG Amwmwuw
margin to loss of HVAC has been incorporated mto Revision 3 of the SSAR, Subsection 714 1 8 rkn 1272

C still has the action to evaluate the Westinghouse proposal on procedural fix of instrument overheating after 24 hour period (6721 meeting
iwith W/SPLR/HICB). Based on 11721 W/NRC telecon, this approach is reasonable . see qualification program in SSAR Section 3 11 NRC
W provide proposed COL item for qualification margin and instrument setpoint data or document in the CDM and correxponding ITAAC

Wsmw Mnmmmmeﬂumh) L - . ‘ LNt T R I T
R'lNS&INydes Closed Action N

‘Westinghouse must satisfactorily address the 1ssue concerning the regulatory treatment of non-safety -related systems for essential auxihary

| :

LTRMMMMBMM&RNSSM&M.&WMW 19 of this repornt, ns w* completed its review of the PRA
'for the AP600 design Additional systems may be identified by the RTNSS process for further review after the st ff completes its review of the

APSOO PRA = 2 E L B LA R
klosed wmmwumm;mwm-wn i R ; »

Mcryg‘ﬁlﬁsiﬁﬂﬁT@WﬁW*mmugth@ &2z
Birsa, J Closed Resolvet  NTD-NRC-95-4464
WMMNM‘%_MmmwaJ@IEWMﬂh £
of the safety-related actuation system

|Additional information is required with respect to workstation operation, soft control of the safety- and nonsafety-related equipment, and data
Wﬂhﬁmm“mﬁmmeﬂehmﬁmn“kwdﬂmnkmﬂm

[Closed - Tednwdu&mnupﬁbyhll( Mummhﬁyls 16 mmmmmumww
inevmsomessmswmnu

'Pel 11721 telecon, the Chapter 7 issue is resolved (NRC to provide any comments related to HFE ITAAC outside the scope of Chapter 7). This is
et i ) J




1048 NRRHIWCB

1049 NRR/HICB

1050 NRR/HICB

1051 NRR/HICB

DSER Section/

Onsnoa Type
7431 DSER-O1
7432 DSER-OI
758-1 DSER-O!
759-1 DSER-O1
761-1 DSER-O1

Total Records: 72

Page 4

AP$0) Open Item Tracking System Database: Executive Summary Date: 12/4/96
Selection: {NRC Branch] like NRR/HICB' Sorted by ftem #

Title/Description Resp (W) NRC
Dot S Egne @020 e e O ewte ) | e
Birsa, J Closed Resotved

]WWMM&MSSMMM»@MMNMMmbs&m.ﬁm
mmsmmmmmnmmmmmmdumm-uw
}mm-umm“
Atommofmmmmuummmnumaumdummh
shutdown should be svailable 1o the operators at both locations before, during_ and following transfer betwaen the control room and the remote

room, and vice-verss R O L

bosed Te;;wdnfum-;w;'d;;m{(‘&;{mm%_i;l; ;n.mmwm“w-nm ]
ISubsection 743 1.1

Per 11721 telecon, this item is resoived rkn 1272 ==k ‘ R R P S A P

Birsa, § Clos»d Resolved

rWWMm&nkSSAR;kwmofumkmof&cmbswnchkxndoms&kmwm
‘mmmm&moﬂkm“mtmwyﬁmm and between safety and non-safety divisions), its single
[fuheulnadnmy ummnmmmmuwnmmmm ]

hesu TMWWWNR( dmagmecuqunMaylS 16 mmmumm;«;{mmmm

;SMom?l}llnl’ll]Z

Per 11721 telecon, this item is resolved rhn 1272 R
Lindgren, D Deutsch, ~ Closed  Resolved

Westinghouse should describe the design features of the incore instrumenta’ on system
In its response to Q492 5 dated July 25, 1994, Westinghouse states that information on the empioyment of fixed mcore detectors in conjunction
mnwmmmmsymmllhem&dmuant wsuppmu\eﬁnlﬁbl o

losed - NWUMNWMMM( MOINRCMMMMMMISIG Mnchmcdnlumh- —

! incorporated into Revision 3 of the SSAR, Subsection 446 |

IFot(JwN!mlumnlnohed (NRC/RSB to communicate any concems with qualification of thermocouples and instrument coolant

wtym*hmof(‘hW’) rkn 1272 ‘ . ]
Davis C /Kilim, S Closed Resolved

rwmmm"hhrdesmkmofmmmmmsym““ummmmwﬂ\RGII33

E‘losed mmm-nwbymmcsmdmmncmmmmmy 15-16 This tec’ nical information has
[been incorporated into Revision 3 of the SSAR. Subsection 44 6.4

TPV S——

EllﬂlMMmumhMHmsmﬂambylsm rknlw

Israeison, G C\osed Resolved
'Westinghouse should provide sddity nal design details of the NRHR 1solation valve mterlocks important 10 sat ty to confirm that the design meets
relzvant requirements of the SRP, including IEEE 279

K’bsed AMMMmmmMMmcmdesmlofu:“AR Suhmoa?(»l i ”F'ign;eTI-lwsdsom‘
poimlu‘t.“ﬂioudtedmcddﬂml

[Per 11721 telecon, this iiem is resoived_rkn 1272



L |

AP600 Open Item Tracking System Databuse: Executive Summary Date: 12/4/96
Selection: {NRC Branch] like NRR/HICB' Sorted by ltem #

1052 NRRHICB

1053 NRR/HICB

1054 NRRHICB

10ss NRR/HICB

1498 NRR/HICB

1505 NRR/HICB

DSER Section/ Title/Description Resp (W) NRC
S~ L e e RTINS S S WA Sl
762-1 DSER-O1 Schulz, T Closed Active
Westinghouse should provide additional desig: < tails of the sccumulator isolation valve interlocks important (o safety o confirm that the design |
ummdmw mch‘ianl-F!?’ S = T _ T
E‘lon‘ AMMMMMWmMm)dRSSA&M1OZI Fm?)lwuw
bmmmm

'Aaio-m Per 11721 telecon, NRC 10 review technical information already provided since this operator is nonsafety, not important 1o safety, has
ﬁ:q-um m:mm ndmmdn—m(wwﬂ?ech%)qﬂlmmm rkn 1272

7631 DSER-OI Schuiz, T Closed Active
‘Westinghouse should provide additional design details of the IRWST discharge valve interiocks important to safety 1o confirm that the design
MMMWo{kW NME!_(EEE_I:ZN =1 - o
Elooe‘ WWM“MWI‘)MM‘ ‘SA&M'MZ) Fu-e?)-l-dn-u“
rmmwm
iAcﬂonNIC-SeelOSZ rkn 1272 «L Teme” T T TN N T MR P
764-1 DSER-O1 Schuiz, T Closed Resoived
‘Westinghouse should provide additionai design details of the PRHR inlet isolation valve interlocks important to safety to confirm that the design |
[mhmwdk“’ mll:FEZN Bk B I B e Mt R T L
Tosed - mmmmmmmuwmhrm&smmnn Figure 7 2-1 was also modified |
include additional technical detail !
| )
fPer 11721 welecon, this item is resolved. #n 122 . _ TS N e Rabh e LY ]
772-1 DSER-OI ITAACDelose Frank Closed Active NTD-NR(C-95-4464
fwmmammmnummmmmwumms i L ‘,
IClosed - Technical informatiow accepted by NRC during meeting on May 15-16 mwwmmumM‘-ﬁ”‘“"
llevnhn]oﬂheﬁSAl.S-heum??l 1
@RC n!ﬂlomguv_nﬂc__@jlnl telecon. M!egvsﬁmymw DAS ITAA( WW |t_nl2f2
2029 DSER-Of TECHSPEC Closed Resolved
IFNIMG47 Wmmm mwwuyotmmnwum - R BT Il - -—“--—j
[Action W - Pea‘hg.tSSARml9¢mmgnfemmnmmoffs-§_3'l—'iaftb5m
Instrumentation”™ and TS 3 7.3 "Main Feedwater Isolation and Controi Valves®
mnmmmr Kenyon, H iee K Deutsch, and R Nydes, this item is resolved rkn 1274
Uy__ﬂ"_ﬁaf She Tech Specs in SSAR Rev. 9 _ —
203-5 DSER-O1 Lindgren Closed Resolved .
For Issuc 67 3.3, Westinghouse should include & reference o the posi-accident monitoring system and its capability in addressing this issur for the |
AR -
lsuﬂl]hhenmclﬁedlydt\mdnklﬂ FofSoction 1 94 of the SSAR. The iem B clowed.

e S T TR

Total Records: 72



1516 NRR/HICB

1521 NRR/HICB

1528 NRR/HICB

153¢ NRRHICB

AP600 Open item Tracking System Database: Execut' - Summary Date: 12/4/96
Selection:  [NRC Branch) like NRR/HICB' Sorted by ltem #

DSER Section/
Question

203-7

203-16

20.3-21

204-5

204-16

204-17

Total Records: 72

Type

DSER-O1

DSER-O1

DSER-O!

DSER-O!

DSER-Ot

DSER-OI

Title/Description Resp (W) NRC
Fanto Closed Resolved

wmu-nmum?smmuqu 1993, letter  The staff believes Issue 75, Mnmﬂmﬂm
for subsequent use by plant personne! and on-line testing of the RTS, involves design issues and should be addressed by Westinghouse.
mwwwmumm-euwmormcotwm ozt

[Closed - The response for Issue 75 has been revised in Rev 9 1o specifically address the Nlcm el T e
IResolved per NRC telecon 11721 rkn 12/4 K i Pl LTl

Lindgren/Birsa Active Action W
ﬁvmmammlmlzomcmmm i N o a W;-"i = ‘”—_——_-w—']
hm “Issue 20 has been specifically addressed in the Rev 3 of Section | 94 of the SSAR _The em can be considered closed. i
Per 11/21 telecon with T Kenyon and H_ Lee, this item is open with the comment, “The first sentence is wrong that it doesn't apply to AP600 * ‘
wmwwwmmm N =N - Torka™ de i I

Lmﬂ)uuch Closed Amw

%MWWMMMM&WMI&NZM\VW“mmiﬂhmhk
’m I terms of the isolation devices and the design of the APSGO instrumentation and control architecture, Westinghouse did not address what
‘happens if @ communication error occurs, and did not identify the error messages gencrated and diagnostic tests apphied to isolate the cause of the
jerror. The question is would this include errors caused by leakage through an isolaior The staff requests that Westinghouse should also sddress
‘these items in tise resolution of Issue 120 for the AP600de -

B e T T = m———m—. ‘

Il'k\nd Revhedmtotlm Nlnlcvm9mch&sdduunnlum
11721 telecon with T Kenvon and H Lee, it is Westinghouse action to determine if this 1s a COL action stems. and if so. to note it as such (or

ki SO P , I oA,

Lindgren Closed Resolved
mmu&sm}us of Issue 1 D 3 are beyond the scope of the AP600 design review and should be addressed by the COL applicant i
wmmmmmmmofm(m applicant m its response 77)!

}(‘losed NAMMMWM(WICMRMWMMMMIMIDJ Themof .
/Chapter | B open items and resulting COL action items in Chapter 18 wili adequately address the HFE issues for Issue 1 D 3 A separate COL
/action item in Chapter 20 is not required

[Per 11221 NRC teecon, this em i esolved kn 124 , . o
Lindgren/() connor Closed Resolved

"To address Issue 1 F 7 Westinghouse should address the insufficient information for the noble gas effluent instrumentation and the primary |
M!!s_ymswdllsdnmleofﬂn(‘g{.ﬂg!_ i T iy L
{Closed - ss»\luevm?nfm»ns«ummmmmmmmn;hmmmmu J

primary sampling system, and Chapter 18 for the role of the Combined License applicant in the human factors aspects
Resolved per 11721 NRC telecon. rkn 12/4

Fanto (‘Iosed Rrsolved
{romwnn WWMW&HRWWM#“VMMMW;TM—A l

EM Thwdmm“mWsmw&meﬁk75 -1 of the SSAR  The instrumentation ranges are in complisnce

‘with Table 3 of Reg Guide | 97
'uNlCcheoaIIQI rtanl‘




AP600 Open Item Tracking System Database: Executive Summary Date: 12/4/96
Selection: [NRC Branch] like NRR/HICB' Sorted by item #

frem DSER Section/ Title/Description Resp (W) NRC

Ne Branch Question Type  Dewsil Status B i  Engineer = Swws = Satus  LemerNo /  Dee

1551 NRR/HICB 20428 DSER-OI Lindgren Closed Resolved
F—d“mu—nifufwm' inghouse should provide the PRA section that confirms the reiiabil:ty of the sutomatic depre- ssunization system (ADS)
actuation

o —

k‘losel luullKl(ll)hmwMmelﬂ 7ofSectml940fﬂ¢SSAl ﬂnlmnucloﬁ
NIIQINRCMMBM rkn 12/4 Bt ] 7 L

3

157 NRR/HICB 207-13 DSER-O1 1 indgren Closed Resolved
[r«aunemtsoz WMMMMmMmMWQ“WMM«thWw |

]-MChwlb mm(l)mdmkmwmnmmu“yﬂuuﬁbdﬂnmsh!m“ﬁmﬁ(!)

provided information about RTB reliability and TS operability  The AP600 design addresses this first part by providing autom “tic diverse trip

/actuation via the shunt trip attachment Testing of the interface allows tnp actustion of the breakers by cither the undervoltar » attachment or
shunt trip attachment  The DSER incorrectly states that Westinghouse has incorrectly referenced SSAR Chapter 16, Surves..nce 3 3 1 6, which
ies to RCPs. SR 3.3 1 6 1s the correct SR for the Reactir Trip Break Undervoltage and Shunt Trip Mechanism (See Table 3 3 1-1 of APS0O

). No revision necessary

Ir«nmmcummmsmA r@nlﬂl ol ) ‘
DSER-OI 13559 Closed AmonW NSD-NRCMI:

1576 NRR/HICB 207-i8

For Bulletin 90-01, W WWMMM&RWMWG.MJW 11, 1989 and address the on-line
eqdnhtyof!hemmmmsumemmwmnpso(ﬁﬂmlnﬂnlmwmq

- == uv—

IAcmnw “This izem will be addressed in the August revision to the AP600 SSAR

[Closed - WCAP-13559 Rev. | issued September 11, 1996
'MNlCeonmnceweddmnglmlltbwn Westinghouse has the action to determine f this 1s @ COL apphicant action and appropriately

muawh rkn 124
1819 NRRHICB 7.2.3-1 DSER-ON Davis, C Lunz, K Closed

1723 -1 W&WM‘cM@mRSSARIMmIvmmmts'obeusedmmsmglclH»‘l- Mhmconﬁm

Closed - TMMWWNR( during meeting on May 15-16 Amvdmmmummuwm
[Revision 3 of the SSAR, Subsection 7124 1

Resolved N'mun('-osiu}q

!wnrzlmm»mumm rtnlzrz

1820 NRRHICB 7232 DSERCN " DavisCAunz.K  Closed  Resolved  NTD-NRC-95-4464
{7‘.5’33_ meclm&thSMMMnmmmm!tnwamunuw k ‘*—’”"’ﬁ

——— e —— e

~TMMWWNRCMWMMQ 15-16 Wmmmmum
Revision 3 of the SSAR, Subsection 7.1 24 1

11721 telecon, this item is resolved rkn 1272

1977 NRR/HICB 2031 DSER-COL ™  Closed Action N
2031 Fou Issue 142, the COL applicant should implement an annual program 1o inspect and test all electronic isolators between Class I|F and |
Wm:sm-m-mouwiﬁcmmmmmnmm

Closed - Issue 142 has been removed from the Rev 7 of Section 1 9.4 of the SSAR, and included in Tabie | 9-2, Listing of Unresoived Safety

and Generic Safety Issues, according to what was agreed with the NRC  The Item can be considered closed
l!'uclemnmﬁT I(enymﬂlakl)uudl.l NydesonllQl NR( hmmmnvwmﬁm(fulinolm tkal}ll |

S ——
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AP60C Open Item Tracking System Database: Executive Summary Date: 12/4/96
Seleciion: [NRC Branch] like NRR/HICB' Sorted by ltem #

ftem DSER Section/ Title/Description Resp (W} NRC
No. Branch Question Type Detail Status SR S Fnsm _— ""‘i"__hf'!".".“mlﬂ‘!!"‘ /! Dme
1983 NRRHICB 2046 DSEI(‘OL Lindgren Closed Resolved

[20H B ‘l\:(ﬂ wmmmummmumms N e “‘__*—‘:::j

| FEREEC— e R —————

IClosed - Th NMMMMMMIBMMMWMWMOMID) The resolution of
kwllomm-n‘mmmmm in Chapter |8 will adequately address the HFE issues for Issue 1 D3 A separate COL
:o-miacwzoumw

1721 NRC telecon, this item is resolved rkn 1244

1985 NRRHICB 2048 DSER-COL  Lindgren
f20‘0'~l ' NMWWMMSNWW:WM“M&MW-!“"FI

Closed Resolved

~lssue il F. lbeenspcnﬁcdtynd&emdnﬂxlu "7 of Section | 9 4 of the SSAR, and included in Table | 9-2, Lmofum

mmumwlm according to what was agreed with the NRC  The ltem can be considered closed
umm lhu&numsolved rkn 12/4 : s T S

1990 NRRHICB 207-1 DSER-COL AT SL IOMICNTL T TR " Closed  Resolved  NSD-NRC-96-4818

'Lz'iﬁin" For Bulietin 80-06, the COL wmmm\venmmofm s—hullmmmndomolsym "]

'qumMstWCALUSS‘) Ammm-nmmwmmdum

instrumentation and coniro! systems are not appropriate for the SSAR
[Closed - WCAP-13559 Rev | issued September 11, 1996
{hrllel NRC telecon, this item is resolved rkn 1274 _ Y 1 il TominH Fo
ITAAC/Deutsch Closed Action N NSD-NRC 4875

SRS o ——

—

2023 NRR/HICB 7 DSER-OI50

27 No Commitment to Iadustry Standards for Digital Systems
|While the SSAR references IEEE standards 279, 384, 603 and 796 for the design of AP600 I&C systems, the staff is concerned that there is no

m»mmmw Specifically they are concerned about the lack of standards related to multiplexer
. communications protocols, and hardware/software des:ign  The staff wants Westinghouse to make an explicit commitment to industry
mmmmm MM‘WM&mMmMITMChmmoﬂhm

{Action W - Item 1037 closes all but final senience of item Rmummm%mmof&zm-ﬂmm
{ﬂM(‘hmﬁcmnofhm

f(SbAl(‘h‘lImmuva\lm.mm;w.m.uchMNlCcnpu:mxmmm When the ITAAC for PLIS is complete,
this item will be closed rkn 5/7/96 i

M-HMCWMNSD-NRCM'ISMIIHM

lggnmmanssncuxyRCmEmcmqngmjpjw » k
2024 NRR/HICB 16 DSER-OI50 Deutsch Closed Active
28 Design of the Diverse Actuation System AT - b

The DAS has been identificd by Westinghouse to be a RTNSS-important system for ATWS considerations  The staff needs additional
Mw&tﬂpﬁdiﬂﬂm(&eMMIﬂn??Z I)

SSAR(M?MM%M
QIMMC“M!&MMMDAS’&Q%MWMM rkn 1272

Page: 8 Total Records: 72



AP600 Open Item Tracking System Database: Executive Summary Date: 12/4/96
Selection:  [NRC Branch] like NRR/HICB' Sorted by ltem #

fem DSER Section/ Title/Description Resp (W) NRC
No. Branch e AR T ... S SISO SIS ..o U ER. ... T ... 3 SRS
2025 NRRAHICB 7. DSER-OIS0 Miller Active Active
) Environmental Qualificat-on of DAS F quipment and Sensors v UL T i e e ST
The DSER indicates that the DAS equipment must be designed and qualified to the environment in which it needs to perform  The
estinghouse position is that the DAS equipment will be designed to function the eavironment in which it needs (o perform  However, the DAS
uipm __:qimumuo.fmm |ocnsonof|ﬂ»£323qumm S R e
IClosed - SSAR Chapter 7 section 77 1 11 revised to address. O —11
an 11721 telecon, NRC thirks the DAS sensors and actuated devices (e g . PRHR solenoid valve) should be qualified 1o a higher (PMS)
Wuwmm-um Need o discuss further J
2434 NRR/HICB 161 MTG-OI TECHSPEC Closed ActionW I
ﬁ'mﬂewmmnmmmmmmmﬁnwmrmmmmmm T L
Closed - Wil iuance o the Toch Specs i SSAR Rev T P, by D)
243 NRR/HICE 161 MTG-OI TECHSPEC/Birsa Closed Action W
@vmumhmwmﬁ”ﬂsywsawmwfmmnmm |
(Closed - With issuance of the Tech Specs mSSARRev 9 ]
2437 NRR/HICB 161 MTG-O! TECHSPEC Birsa Closed  Action W
[Ensure that 18C completion times consider ity input for lkely failures and reasonsble times orepar ]
(Closed - With issuance of the Tech Specs in SSARRev9 |
2438 NRR/HICR 161 MTG-Ol TECHSPEC/Birsa Closed Action W
‘Consider providing (in Bases) rat:onale for automatic system actions versus operator actions (which may reverse the svstem automatic actionsie g . |
'lievh:nadumlmmtewﬁmdmmﬂymkbymsmwmmmmwmm) oL DN ] . ok o ST
(‘Ioced WMWM'MT&&SMMSSARMO g firal _ » . oF '.’_'_"]
2439 NRR/HICB 16.1 MTG-OI TECHSPEC/Birsa Closed Action W
Definition fréﬁmﬁﬁm;&»&wuxma&mmm oup Need to include where applicable (1 0 definitions. 3 3 l
el
(Closed - With ssuance of the Tech Specs m SSAR Rev & N AT
2440 NRR/HICB 161 MTG-OI TECHSPEC/Birsa Closed Action W
[Verify thet the NUREG definitions are approprate and include inhe APGOOSpecs |
(Closed - With issuance of the Tech SpecsinSSARRev S~
2441 NRR/HICB 161 MTG-O TECHSPEC/Birse Closed Action W
[The term “sutomatic trip logic” 1s utilized within the TS without definition  Determine the appropriate term for use in the TS If sustomatic trip |
llogic s used, then define the term.
(Closed - With issusnce of the Tech Specs in SSARRev ]
Page 9 Total Records: 72



No

2442

2443

2444

2445

2446

2447

2448

2449

Branch
NRR/HICB

NRR/HICB

NRR/HICB

NRR/HICB

NRR/HICB

Page: 10

AP600 Open Item Tracking System Database: Executive Summary Date: 12/4/96

[NRC Branch] like NRR/HICB' Sorted by ltem #

Selection:
DSER Section/
— Type
i61 MTG-O1
161 MTG-O1
161 MTG-O1
161 MTG-O1
61 MTG-O1
16.1 MTG-O1
i6 MTGOOM
161 MTG-OF
Total Records: 72

Title/Description Resp (W) NRC
Detail States  Engineer  Swmus  Swstus  lemerNo / = Dme
TECHSPECIBnl Closed Active

[Evaluate we mdummummuwwhmmmm This needs to be considered in the ]

of the actions (operator could be required to take an action o put the channel in bypass, and be unable to perform the action) At |
minimum, the bases should clearly explain what is meant by piacing the channel in bypass Is taking the action {switch operation) without the
stem succeeding ok? This action is there to go from 173 logic to 273 logic (which affords operating fault tolerances) Staying in the 1/3 condition

mm mMuvsuummmuEsr

(Closed - With issuance o the Tech Specs i SSAR Rev T RO e [P LU g
TECHSPEC/Birsa Closed Action W

(Communication of failed bypassed conditions i 3 conce within the instrumentation section. |

Closed - With issuance of the Tech Specs m SSARRev 9 L e ke T
TECHSPEC/Birsa Closed Action W

Discussing ESF actuation echelon 1 an ESFAC (Al or A2) fails, necdmvenl’ylo.ncabm(uupeubk PORSUEH SRR Y - ek

Closed - With musnce o the TechSpecs i SSARReY & ]
TECHSPEC Birsa Closed Action W

[Re-consider development of ESF actuation table and consideration of failures  Consideration needs to include failures that defeat muluple

functions R i A ERb TR i TS L TR R o

Closed - With issuance of the Tech Specs in SSAR Rev 9 g H MR I, Pt
TECHSPEC/Birsa Closed Action W

[w_wum_wmtfmmuMthmmFSFW(E‘F'mdFSFZ) " Bk o SN

[Closed - Vith issusnce of the Tech Specs in SSARRev 9 e - T i TR
TECHSPEC/Birsa Closed Action W

AnwﬁESFM»ESFMMMmM&m:Mwmdmnmm ‘SPecifically, diverse |
fmmuwuunummummnmsmm Fuild system designer efforts to
&nlop(‘u“dhdpl&ﬂ&tuzfmctm

IClosed - With issuance dNTw@_Sm_‘:n\QAl!c!‘? * i ' WD o WA - oal R
TECHSPEC /Birsa Dropped Dropped
h”‘*’?"”*“‘"ﬁ@‘f‘i?’”'{@f‘{mm‘“mhwm’w’ R Ty,
-cmmd (HLIMM‘OIWWWM) R = i L Hi'””?"‘»—‘—;
iIssuuh)p(mll»"'ro».'f()"lia !
E‘hg_‘_iwmmoﬂhTechSmmSSAlh S, L Ll | }
TECHSPEC/Birsa Closed Action W i
[FM___M"‘_FE[M_ mwwm(mwmmﬂh T e _.——‘j
Ew W'lﬁ”dkTechSm.\SAlRev’ PR TR o T ) PR T i [ -_____:]




2451

2452

2453

2454

2458

2456

2457

2458

2459

NRRAICR

NRRHICB

NRR/HITB

AP600 Open ltem Tracking System Database: Fxecutive Summary Date: 12/4/96

Selection:  [NRC Branch] like NRR/HICB' Sorted by liem #
DSER Section/ Title/Description Resp (W) NRC
Question Type Detail Status ..o St Status  LemerNo / Date
161 MTG-OF TECHSPEC/Birsa Closed Action W
Fmﬁmumﬁu‘ﬁ&f%qwmm»@ﬂi&i&ﬂ‘%ﬁ sctuations (nput device
|failure)
Closed - Wi omuanceof e Tech Specs m SSARR8 9]
161 MTG-OI TECHSPEC Birsa Closed Action W
Eos-.eammmwm-qu_umumw mewmhamumuwvmﬁ T
iClosed - With issuance of the Tech Specs in SSAR Rev 9 S P TR R S O
161 MTG-Of TECHSPEC/Bires Closed Action W
{mmmewwummummwwur:msrmu.mam«mwﬁ»w) _"_"‘j
[Closed - With issuance of the Tech Specs in SSARRev 9 1 SO A_"_A;_]
161 MTG-Ot TECHSPEC/Birsa Closed Action W
'VES actuation/control room isolation techmical specification shou id be included with other FSF functions  Assumed logic for separatio. m the
[standard specs is that these fucntions were typically not included in the Westinghouse protection systems ] T
Ciosed - With issumnce of the Tech Specs in SSARRev. 9. b S A e
16 1 MTG-O TECHSPEC Closed Action N
(Clarify NRC position on technical specifications fo DAS. ]
(Closed - With issuance of the Tech Specs in SSAR Rev 9 LT e e
11 MTG-OL TECHSPEC Birsa Closed Action W
[Evduhl&eof:*sphyalob'smmmmmtmvmlabllltyofomm Mmmﬂanﬁyw-mmd ]
Leompletmmmm Wmmﬂnnmmddbemﬁm L 7 s ik X 7_74!
[g‘l_ogq_!mmormr_@_s!w_mssnmo = Co e g o T N Ll e e e
161 MTG-Of TECHSPEC/Birsa Closed Action W
@nmmdwmmmmmcawnmm uun7dtycowltuonmw e e oo
(Closed - With issuance of the Tech Specs inSSARRev
161 MTG-O1 TECHSPEC/Birsa Closed Active
mm standard specs were determined using ail type A, and category | variables Consider use of action J (no LCO 3 0 3) producing a special |
Need to consider how this applies to AP6:30 PAMS and AP600 RG 1 97 categorization
(Closed - With ssuance of the Tech Specs m SSARRev.S. ]
161 MTG-O TECHSPEC/Birsa Closed Action W
[Determine completion times for functions from the remote shutsown workstations Completion times should reflect less ikelihood of wse
Clomi- Wit e of e Teh SposmSSAR Ry S ]
161 MTG-OI TECHSPEC/Birsa Closed Action W

Total Records: 72

[bemmucmmmwwmuaamuamnmuw“pm*nmc ] ]




Page: 12

AP600 Open Item Trackiag System Database: Executive Summary Date: 12/4/96
Selection:  [NRC Branch] like NRR/HICR' Sorted by ltem #

ftem DSER Section
. TS . DR, .. S
2460  NRR/MICB 161

2461 NRRMHICB 161

2462 NRR/MICB 161

2463 NRRMICB 161

2464 NRRMICH 161

061 NRRMICH 71

3965 NRRHICB ?

Total Records: 72

MTG-OL

RAI-OI

TEL-O1

Titie/Description Resp (W) NRC
Dutalt St — e ey e W Ve B
TECliSPECM Closed Action W

y Wuﬁulmﬂhﬂmmumﬂmw : - _]

e e —————
TECHSPEC Closed Action N

@Tx?é’Wé_mum‘mgfwwummmsmmmmqugsg;':j:'_j

(Closed - With issusnce of the Tech Specs inSSARRev 9 |
TECHSPEC/Birsa Closed Action W

{m’ ctermine appropristeness of continuing 1o include this statement (allowing for adjustment as necessary of the setpoints are within the required |

w“my)nu&fmﬁxmtmn I =T = e

Closed - anthechspecstSAlMO : 3 ; ta sk o ALY e ]
TECHSPE¢ /Birsa Closed Action W

[Consider NRC recommendation for including one value (allowsble valucs or tnp setponts)  Determine the feasability of usig safety analysis
[vugs in brackets for design certification specs

Closed - Wth mmvance of e Tech SpecsmSSARR 8 ]
TF(‘HSPT L & Mcl)ennot (‘losed Inactive

The TS should include consideration of panel removal during power operation of the containment air baffle It should be noted that the USNRC is |

Mﬂmhumdp{nndmm”ymmmn!g@ ol e I e et 1

(Closed - With issuance of the Tech Specs in SSARRev & , U o S T R T
Deutsch Closed Resolved

320 125 WCAP-14080. AP600 Instrumentation and Control Software Architecture and Operation Description,” states that the Intel PL/M class of |

‘W(e; PL/M-51, PL/M-86, and PL/M-96) was chosen for use in protection and control systems  In a recent technical discussion with !
I:wmmwm the staff became aware that the PL/M language and compilers for PL/M-51, PL/M-86, and PL/M-96 arc |
longer supported by the Intel Corporation. Most PL/M programmers have moved onto working in other languages, and the currently available |
mumm The PL/M language has, therefore, lost its technoiogical base for new development. Describe the strategy that |
wmmnumwmm.pmmmmmmum including software development. modification, |
management, mainter ance, and technical personnel training throughout the software life cycie given the apparent iack of support for

‘conﬁg“non
PLs 3
espo.ided to RAI 420 125 on 5724/96 in DCPANRC-0520 ] q —7
Ressived per 1121 wclecon Wil NRC. ¥ 128 e - |
FRG Action W Action W

PSS,

el

IllcspondioNRCl.elluﬁomHufﬁnnwlmbdﬂlmMmMmmPAMMhMMERG;

[Rmdrdhnmmmmg;' - R = 2 = =
;ﬁ“‘mm“‘wﬁ“mwtwﬁumwrmsmnssn7smnum(;s)snmuoubyws ;
123



To: Tom Kenyon % ;

Hi Tom. 1 have attached the DSER Chapter 7 OITS status report for Dec 6. This includes changes we
discussed on Nov 21 and changes made to reflect some meetings we've had internally and actions we've taken to
close/resolve the items discussed on Nov 21. For each of these items, the Westinghouse and NRC status are the

same except for those we agreed are W-Closed and NRC-Resolved. Please let me know if you have any
problems with or questions about these items.

Robin K. Nydes
(412) 374-4125

1037  Action N

I have attached the SSAR markup to add IEEE 1042 to the list in Section 7.1.2.15 and changed the

responsible engineer 10 SSAREV10. Please review and advise the undersigned if this is acceptable and
the NRC status should be changed to RESOLVED

1038 Action N
I changed the responsible engineer to ITAAC (action is for NRC to review ITAAC).

1036 Action N
I changed the responsible engineer to ITAAC (action is for NRC to review ITAAC).

1040  Action N

I think the following paragraph should resolve this issue. Westinghouse has considered the NRC request
received via telecon on 1172196 10 add details 1o the PMS ITAAC for verifying bypass logic.
Westinghouse has reviewed the corresponding CE ITAAC and determined that, although the text
discussion for Westinghouse is 3 lines short of the CE text discussion for bypass logic, the Westinghouse
ITAAC table contains more detail than that for CE. Also, details were added to Section 7.1.2.10 as
previously agreed. Given this, Westinghouse believes the NRC has adequate information in the ITAAC

and the SSAR 10 consider this item closed/resolved. Action is for NRC to consider this position and
provide confirmation of resolution.

1042 Action N

I have attached the SSAR markup to include setpoint calculations as COL applicant action in Chapters 7
and 1, and changed the responsible engineer to SSAREV10. Please review and advise the undersigned
if this is acceptable and the NRC status should be changed to RESOLVED.

1043 Action N
I changed the responsible engineer to ITAAC (action is for NRC 1o review ITAAC).

1044 Action W (see OITS discussion and note that NRC still has an action identified therein)

2025  Action N

Westinghouse does not intend to qualify the DAS sensors and actuated devices to a higher (PMS)
standard. If the NRC believes it is necessary to relieve any confusion, Westinghouse could revise the
SSAR 7.7.1.11 sentence from, “The diverse actuation system equipment is designed and qualifed in
accordance with the industry standards listed in subsection 7.1.4.1.8." ‘0 something like, "The diverse
actuation system equipment, including sensors and actuated devices, is designed and qualifed to at least
the level of # accordance with the industry standards listed in subsection 7.1.4.1 8" Please review this

approach and advise the undersigned if a SSAR change is necessary or if this item should be discussed
in more technical detail via telecon,




N
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7.1.2.13

7.12.14

7.1.2.15

.-

-

7. Instrumentation and Controls

Operation procedures prohibit testing two divisions at the same time. There are no built-in
interlocks to prevent simultaneous testing of two integrated protection cabinets. However, the
use of bypasses by the tester provides that the protection and safety monitoring system cannot
be placed in an unsafe condition if the procedure prohibiting simultaneous testing is vi_lated.
For example, testing two divisions results in two bypasses, which causes the voting lugic to
revert 10 a one-out-of-two coincidence for the remaining two unbypassed divisions.
Attempting 1o test three or four divisions at the same time causes a plant trip. The operational

procedure restricting simultaneous testing of two or more divisions is for operability reasons
to avoid unnecessary trips.

In addition to periodic tests, the system performs error detection and data link testing as part
of its normal operation. Where practical, the on-line error detecting features are designed to
automatically place the channel in which the error was detected into a tnp or bypass state
(either by direct bypass or reconfiguration). When a channel is automatically placed into a
tnip state, the operator has the option to subsequently place that channel in a bypass state. If

the automatic configuration of the channel is not practical, the on-line error detecting feature
causes alarm annunciation to the operator.

Safety-K:lated Display Instrumentation

Safety-related display instrumentation provides the operator with information to determine the
effect of automatic and manual actions taken following reactor trip due to a Condition I, III,
or IV event as defined in Chapter 15. This instrumentation also provides for operator display
of the information necessary to meet Regulatory Guide 1.97. A description of the equipment
used to provide this function is provided in subsection 7.1.2.6. A description of the data
provided to the operator by this instrumentation is provided in Section 7.5.

Auxiliary Supporting Systems

The safety-related system equipment is supported by the supply of uninterruptable electrical
energy. This electrical power is supplied by the Class 1E dc and UPS system discussed in
Chapter 8.

Verification and Validation

Adequacy of the hardware and software is demonstrated for the protection and safety
monitoring system through a verification and validation (V&YV) program. Details on the
verification and validation program are provided in WCAP-13383 (Reference 4). The

software development process which is documented in this document is consistent with the
following standards:

*  ANSVIEEE ANS-7-432 (1993); "Application Criteria for Programmable Digital

Computer Systems in Safety Systems for Programmable Digital Computer Systems in
Safety Systems of Nuclear Power Generating Stations”

Revision: §
February 29, 1996 7.1-26 @ Westinghouse
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7. Instrumentation and Controls

APG0O0O

IEC 880-1986, "Software for Computers in the Safety Systems for Nuclear Power
Generating Stations”

IEEE 828-1983; "IEEE Standard for Software Configuration Management Plans”
* 1EEE 829-1983; "IEEE Standard for Software Test Documentation”

* IEEE 830-1984; "IEEE Standard for Software Requirements Specifications”
* [EEE 1012~1986g "IEEE Standard for Software Verification and Validation Plans~ '
e 1ECE 1092171 " 1E€6€ Gurde 4 Softune Gunbaceahon {\/\JWJ: e F (ANST
WCAP-13383 also provides for the use of commercial off-the-shélf hardware and software

through a commercial grade dedication process.

7.1.3 Plant Control System

The plant control system is a nonsafety-related system that provides control and coordination
of the plant during startup, ascent to power, power operation, and shutdown conditions. The
plant control system integrates the automatic and manual control of the reactor, reactor
coolant, and various reactor support processes for required normal and off-normal conditions.
The plant control system also provides control of the nonsafety-related decay heat removal

systems during shutdown. The plant control system accomplishes these functions through use
( of the following:

Rod control

Pressurize, pressure and level control
Steam generator water level control
Steam dump ‘turbine bypass) control
Rapid power reduction

The plant control system provides automatic regulation of reactor and other key system
parameters in response to changes in operating limits (load changes). The plant control
system acts 10 maximize margins to plant safety limits and maximize the plant transient
performance. The plant control system also provides the capability for manual control of

plant systems and equipment. Redundant control logic is used in some applications to
increase single-failure tolerance.

The plant control system includes the equipment from the process sensor input circuitry
through to the modulating and nonmodulating control outputs as well as the digital signals to
other plant systems. Modulating control devices include valve positioners, pump speed
controllers, and the control rod equipment. Nonmodulating devices include motor starters for
motor-operated valves and pumps, breakers for heaters, and solenoids for actuation of air-
operated valves. The cor'rol cabinets contain the process sensor inputs and the modulating

and nonmodulating outputs. The plant control system also includes equipment to monitor and
control the control rods.

Revision: §
@ Westinghouse 7.1-27 February 29, 1996
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7. Instrumentation and Coatrols

7.142.22 Conformance to the Requirements for Identification of Redundant Safety System
Equipment (Paragraph 4.22 of IEEE 279-1971)

Distinctive markings are applied to redundant divisions of the protection and safety monitoring
system.

The color coded nameplates described below provide identification of equipment, associated
with protective functions and their divisions associations.

Division Color Coding

Division A BROWN with WHITE lettering
Division B GREEN with BLACK lettering
Division C BLUE with WHITE lettering
Division D YELLOW with BLACK lettering

Non-cabinet mounted protective equipment and components have an identification lag or

nameplate. Small electrical components such as relays, have nameplates on the enclosure that
houses them.

7.1.5 AP600 Protective Functions

Protective functions are those necessary to achieve the system responses assumad in the safety
analyses, and those needed to shut down the plant safely. The protective functions are
grouped into two classes, reactor trip and engineered safety features actuation.

Reactor trip is discussed in Section 7.2. Engineered safety features actuation is discussed in
Section 7.3.

SC\'pr‘\JYS GZ’(
7.1.6 Combined Llce_':: ln!c\)rmntion peeective g)(\:‘nms
For This section has#o g\qu}/emm for information to be pfovided in support of the Combined
Lkenseappfkatiom Yo for calcdlotion of k&ws consistent oth
g me\\'\oc\o\oc&f Pr esentead 1n Relecencs 2.
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7. Instrumentation and Controls

7457 References

. IEEE 603-1991, "IEEE Criteria for Safety Systems for Nuclear Power Generator
Stations.”

2. IEEE 796-1983, "IEEE Microcomputer System Bus.”

3. WCAP-13382 (P), WCAP-13391 (NP), "AP600 Instrumentation and Cuntrol Hardware
Description.”

4. WCAP-13383 (P), WCAP-13392 (NP), "AP600 Instrumentation and Control Hardware
and Software Design, Verification, and Validation Process Report.”

5. IEEE 279-1971, "IEEE Critena for Protection Systems for Nuclear Power Generating
Stations.”

6. IEEE 384-1981, "IEEE Cntenia for Independence or Class 1E Equipment and Circuits.”

7. WCAP-8897 (P), WCAP-8898 (NP), "Bypass Logic for the Westinghouse Integrated
Protection System.”
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N\(fWodo\Oy foc Pootechon Systems , 600, "
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L. Introduction and General Description of Plant

SSAR
Section
Number

6.2

6.3
7.1

e —.

83

102

Westinghouse Topical
Report Number

WCAP-14382

WCAP-8077 (P)
WCAP-8078

WCAP-8264-P-A (P)

WCAP-8312-A
WCAP-10325 (P)

WCAP-8822 (P)
WCAP-8860

WCAP-7907-P-A (P)

WCAP-7907-A

WCAP-12945-P (P)

WCAP-14407 (P)
WCAP-14408

WCAP-8966

WCAP-13382 (P)
WCAP-13391

WCAP-13383 (P)
WCAP-13392

WCAP-8897 (P)
WCAP-8898

WCAP-135%4 (P)
WCAP-13662

WCAP-13856

WCAP-11525

WeAP - 14605 (P)

WAP -H4db (1e)

(P) Denotes Document is }roprietary

Table 1.6-1 (Sheet 11 of 15)

MATERIAL RETERENCED

Title
WGOTHIC Code Description and Validation

Ice Condenser Containment Pressure Transient Analysis
Methods

Westinghouse Mass and Energy Release Data for
Containment Design

Westinghouse LOCA Mass and Energy Release Model
for Containment Design - March 1979 Version

Mass and Energy Releases Following A Steam Line
F.upture

LOFTRAN Code Description

Code Qualification Document for Best Estimate Analysis
WGCTHIC Application to AP600

Evaluation of Mispositioned ECCS Valves
AP600 Instrumentation and Control Hardware
Description

AP600 Instrumentation and Control Hardware and

Software Design, Verification, and Validation
Process Report

Bypass Logic for the Westinghouse Integrated Protection
System

FMEA of Advanced Passive Plant Protection System

AP600 Implementation of the Regulatory Treatment of
Nonsafety-Related Systems Process

Probabilistic Evaluation of Reduction in Turbine Valve
Test Frequency

. (
wa‘h(\agv\::.e Se*?m at \“Iﬁulo\oqg 1o
Prevchen Systems - ARCOO

Revision: 7

April 30, 1996
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1. Introduction and General Description of Plant

APGO0D

Table 1.8-2 (Sheet 3 of 4)

SUMMARY OF AP600 STANDARD PLANT COMBINED LICENSE
INFORMATION ITEMS

Item No. Subject Subsection
64-2 Local Toxic Gas Services and Monitoring 647
64-3 Procedures for Training for Control Room Habitability 64.7
6.6-1 Inspection Programs 6691

2 Al e Peciochee Fyahens A
8.2-1 Offsne Electrical Power 824
8.3-1 Onsite Electrical Power 833
9.1-1 Fuel Storage and Handling 9.16
9.5-1 Offsite Communications Interfaces 95251
9.5-2 Emergency Response Facility Communications 95252
9.5-3 Security Communications 95253
954 Cathodic and Environmental Protection for Fuel Oil Tanks 9547

10.1-1 Erosion-Corrosion Monitoring 10.1.3
10.2-1 Turbine Maintenance and Inspection 1026
104-] Circulating Water Supply 104.12.1
104-2 Condensate, Feedwater and Auxiliary Steam System Chemistry Control 104122
104-3 Potable Water 104.123
i1.2-1 Liguid Radwaste Processing by Mobile Equipment 11241
11.2-2 Cost Benefit Analysis of Population Doses from Liquid Effluents 11242
1123 Identification of lon Exchange and Adsorbent Media for Liquid Radwaste 11243
1124 Dilution and Control of Boric Acid Discharge 11244
11.3-1 Crst Benefit Analysis of Population Doses from Gaseous Effluents 11.34.1
11.3-2 Identification of Adsorbent Media for Gaseous Radwaste 11342
11.4-1 Solid Waste Management System Process Control Program 1146
11.5-1 Plant Offsite Dose Caiculation Manual (ODCM) 1157
12.1-1 ALARA and Operational Policies 12.13
12.2-1 Additional Contained Radiation Sources 1223
12.3-1 Administrative Controls, Criteria and Methods for Radiological Protection 1235

Revision: 9

August 9, 1996 1812 @mmm
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AP600 Open Item Tracking System Database: Executive Summary Date: 12/6/96

Selection:

DSER Section/
Mo_a

Type

[DSER Section] like '7*' Sorted by ltem #

Title/Description Resp (W) NRC
Detail Status Engineer m Sm  LetterNo / Date

1037 NRR/HICB

1038 NRRHICB

71321

713341

7141

Total Records: 28

DSER-O1

DSER-OI

DSER-OI

Tupper Closed Closed

‘mepmv*awkmmmu&mndmmngmw.duWofktm

IALwnum
'The staff concludes that Westinghouse should update the response to Q100 | so that the staff can evaluate the extent to which the AP500 design

L:onplmm&mef'mw ) S e T gy Sp— ———

Eosed WesnnghouesuprncvlepmmpmlnhmdhEdeUmmmnhmmFMM ]
jchanges to that document. Therefore. the AP600 design remains consistent with the EPRI URD. The SSAR will be revised to reflect consistency
iwith the FPRI URD  The URD conformance database is available for NRC review at the Westinghouse Rockville Licensing office  See related :

item (DSER Of 1 1-2)
|

SSARREV/Deutsch, K ActionN  ActionN  NTD-NRC 954464 573195

(Closed per WNRC telecon on 1121 dn 122 e o ST TN R

'Westinghouse should commit to digital L&C industry system standards.
[The staf! concludes that an explicit commitment to industry hardware- and software-related standards is important to achieving high quality in the

l;'ﬁndl&(‘symmﬁa Thatﬁne memm“mamdmwwmmmm S

Closed - ImomeMble( mmonMayH 16 ﬂmmmkvmldks&l Subsection
7148

!Thismnoptnedh-aonllnl W/NRC telecon  Although the list of stds to include in *h~ SSAR was agreed to st the May 15/16 1995 meeting
lndlhSSAlmMMNRCM&MMWW“‘IEEL-IO‘ZNSSARSecnon? 1.2.15 This was completed via markup on 12/6

btn

‘Aho NRkammmmmSlTMCmmmsofmvmIcsl ftnlm

ShE S ITAAC Deutsch, K ActionN  ActionN  NSD-NRC-96-4737

| NS

[Westinghouse should describe in the SSAR. CDM. and ITAAC the digital system design process
'mewmﬁammdkduﬂmMMsthSARNCDMwMaMlTMC
[Action W - WCAP-13383, Mmmmusymb’pwmlsbcmw chmnfnd&sxmmdu‘ﬂu(swmk
ified The SSAR has been modified to reference the design process and to ndicate the software design standards the design process conforms
This information is provided in Revision & 1 the SSAR, Subsection 7.1 2 15 The WCAP and ITAAC revisions must be completed before this
item can be closed out. NRC has requested a pre entation when all elements are completed WCAP- 13383 rev due 5/30/96 rkn 5/7/96

SRN—— FE—

WCAP-13383 in repro 6/14 for 6/17 release rkn /1496
- Response provided by NSD-NRC-96-4737

i

i

Per an 11721 W/NRC telecon, the NRC thinks the 1&C ITAAC is deficient and requested that we "fix” the ITAAC or justify/explain deviations
nthe SKP 1435 to NRC satisfaction. NRC o provide specific commens on the [TAAC. tkn 1272 J




AP600 Open Item Tracking System Database: Executive Summary Date: 12/6/96

Selection:

DSER Section/

Question

Type

[DSER Section] like "7*' Sortzd by ltem #

Titie/D T Resp (W) NRC
Detail Status S Engineer Status Status iemerNo /  Date

1041 NRR/HICB

7171

725-1

726-1

Total Records:

28

DSER-O!

DSER-O!

DSER-O1

ITAACDeutsch Action N Action N NSD-NRC-96-4737

[mem.mﬂp&mmmmhwsm j
‘Westinghouse has not addressed the commercial grade item dedication program that is necessary to ensure sufficient quality in the design of safety- |
and nonsafety-related 1&(C systems using commercial of-the sheif equipment  The design, verification, and validation process for COTS |
nndhhmwdkcwymmdh&smmm !

mmonw WCAP-URJ&WWMM.MI‘MMWMM mwmmw»mu
le This information is provided in Revision 3 of the SSAR, Subsection 712 15 The WCAP revision must be completed before this item

be closed out
L-('Al"arepmuufu&/l?m rkn 6/14 !
iClosed - Response provided by NSD-NRC-96-4737 |

|

l?!'.'!';'.;"ﬁ""i’,‘ O e e e Vel
ITAAC/Deutsch ‘ActionN  ActionN  NTD-NRC-95-4464

'wmmwmmmdmmmnmmwmmmm
é'_mhmlhephluommmMsbmemsmmwwmummw.‘.
fro an operational standpoint, operation with two channels bypassed shouid be limited  In addition, Westinghouse should venify that this
lo;“--q’modymRTSnddouMWylod-eESFAS The topical report (Addendum 2 to WCAP 8897) should provide additional
Mmmmﬁnu‘mmnﬁymmm

TMMWMNRCMMMMIS -16. mmwmmumm
IRevision 3 of the SSAR, Subsection 7.1 2 10

‘Buedolln 11721 W/NRC telecon, the SSAR is ok (NRC agrees we meet single faiiure criteria)  However, NRC wants more details in the rMS
[ITAAC for verifying bypass logic rkn 12/2

Asomuwdvnfulouhll(‘onlvb “Westinghouse has reviewed the corresponding CE ITAAC and determined thai. although the text

ion is 3 lines short of the CE text discussion for bypass logic, the W ITAAC table contains more detail than that approved for CE - Also, i
ils were already added to SSAR 7.1 2 10 as previously agreed between W and NRC  We believe the NRC has adequate information in the
ITAAC MS@ARbmm ﬂmmelos«llmsolved ]

TN e————

i ITAACMeutsch, K.~ ActionN  ActionN

-_—

staff has not yet completed its evaluation of the software arcii tecture design i
_because WCAP 14080 was submitted in july 1994, the staff has not completed its review of the document and is continuing its evaluation of the
Immm‘mhﬁhmﬂkﬁ@“hmkﬁ@m The results from this evaluation will be presented in the
lmmmm

kalll!l \WNRCcleeon.MleCkaksmmsMﬂnunﬂmofﬂnI‘l’MCs.lMsmﬂmllbeclond MIZQ |




1044 NRR/HICB

1045 NRR/HICB

AP600 Open Item Tracking System Database: Executive Summary

Selection: [DSER Section] like '7*" Sorted by ltem #

DSER Section/
guenioa

Type

Date: 12/6/96

(W) NRC
Status Status Letier No / Date.

Resp
Engh

Title/Descriot
Detaii Status

7271

7281

7282

733-1

Total Records: 28

DSER-OI

DSER-O1

DSER-!

DSER-OI

SSARREV/Nydes Action N Action N

Pmmmmummmmmwmmmmm

Westinghouse stated that the details of the AP600 setpoint study will be provided during the equipment procurement phase  This is not
The staff concludes that the setpoint methodology must be submitied to support the design centification review  Therefore, |

mem&mmmmhmﬂmmmmhfmssnum |

e — e ey

Action W - AMMWMMMMBMMMM&MNNRCMMMJO lﬂe 1;
Closed - Setpoint Methodology Documents were issued on May 9. rkn 5/16/96 |
] ]
Per 11721 W/NRC telecon, NRC wants us to list (somewhere) completion of the setpoint study as a COL applicant item  rkn 1272 *
AXSARM\QV:WMIZM&INRSW T LT P TR : .t ol » i
ITAAC/Deutsch Action N Action N
‘Westinghouse should provide a discussion corcerning the qualification of digital cquipment to the electromagnetic environment ]
WWMNMNMMWmmMIWNMMWbuWM P

y

fClmed LmomemdkleChmmmqulSlﬁ smmmnnmaornssusm !
11416 |

Lm-nm WMRCtIecoa dltledmcdnwe}_-!nnlved Whean(‘wwnhdnmmssmnAA(‘mmr msmwmhtdouﬂ
Deutsch, K Action W Action W  NTD-NRC-95-4464

ﬁvmwwmmmumw«mmmmsmmmmmm
hmmwwmwmm

!hamwmmmmmmm The components should. therefore, be gualified by testing to higher temperatures
[than specified in the SSAR for a given room environment Westinghouse should address this concern in the SSAR  Westinghouse should also
WummmwmanmCqummnM(‘

f(losul Technu:dmiormmmcmbyhll( dumgmonutyl‘lb A“&md&dmndmﬁmmwuhw
mmmwuomvummmmnmmaofnmn Subsection 7 1 41 8 rikn 1272
Mmmammw»doumsm rkn 12/6

!AmonN-NR(‘ﬁiuhnunnimmtheummemMﬁtofwmmzdmm (62!
MMWISPLMCI(‘B) Based on 11721 W/NRC telecon, this approach is reasonable see qualification program in SSAR Section 3 11

Action W - NRC requested W provide proposed COL item for qualification margin and instrument setpoint data or document in the CDM and
_r_.ITMC(Wumm Mno(m«loaﬂmwoch) J
RTNSS/Nydes
'Westinghouse must satisfactoniiy address the issue concerning the regulatory treatmient of non-safety-related systems for essential auxiliary ,
supporting systems |
The stafl has not completed its review of the RTNSS issue and, as discussed in Section 19 of this report, has not completed its review of the PRA |
.fotdnAmom Additional systems may be identified by the RTNSS process for further review after the staff completes its review of the ;
‘ANOOPRA
s . i e T

“ActionN  ActionN

hosed W&WMWWMSmwM'ﬂn‘ g v

%“,RE S VIS WLUET AR TRl R NSy Sy S S S a4 SR

Cl



AP600 Open ltem Tracking System Database: Executive Summary Date: 12/6/96

Selection:

ftem DSER Section/

No Branch Question Typ_e__
1046 NRRHICB 734 DSER-OI
1047 NRR/HICB 7431 DSER-OM
1048 NRR/HICR 7432 DSER-O1
1049 NRRACB 758-1 DSER-O1

Page: 4 Total Records: 28

[DSER Section] like ‘7*' Sorted by ltem #

Title/Description Resp (W) NRC
Detail Status Engineer - Status Saws lettrNo /  Date
Birsa, J Closed Resolved NTD-NRC-95-4464
ﬁ—'—. “l - —l‘ ‘—I .—"“ i i" _“'_ ".I' l > "I_‘_" T T "——_i| Yo g __*M.—M_»_ o "_. l-,“' '_.I |— 2 ~ “ s

]

of the safety-related actuation system |
1 mformation is required with respect 1o workstation operation. soft control of the safety- and nonsafety-related equipment. and data !
mmmmmm»munﬂunmmmeau-mnuwm j

Elou‘ TMMWWNR( hnumoahhylsm Thsﬁdumdn:hmdtﬂhsmwn_b.“ -1
llm)othSAl.SMm'HJl |
{
§

rkn 1272 ) § e g : - LTSS,

SF T R - Birsa, J ' Closed Resolved

mmmnn&snmm-m»mmum«umnmm-um ]
shutdown worl iation is operational without the transfer switch in the local position, and whether operation of the transfer switch to local disables
indications in the main control room
© maintain continuity of operation between the MCR and the remote shutdown room, the indication of the status of the parameters required for
shutdown shouid be availabie to the operstors at both locations before, during, and following transfer between the control room and the remote
mon.ndvncem

]

———————————

M~TMMMWNR( mmmmy 15-16. mummmuuuwsmwmm
[Subsection 74.3.1.1
Bml Ji 7 A_(‘IosediA Resolved P T - LW

"’"”‘M’i‘ﬂ".i"!‘ﬁj‘.‘ﬂ?ﬁ__,-
mwmt‘tnkSSAlldumﬂmofﬂndenpkﬁmofd&m&vmﬂchhc&thmmdm

bmmt‘tmmammhmmmdsvnmmmmNm-ufctydwmous) s single |

[fuhnvwity ummum«mmmum»mmmm |

[(‘losed TMMWMNRCMMmmMayIS 16 mummmdm“mwmssa&
Wu;n-uun
l

Per 11721 telecon, this item is resolved rkn 1272 .
Lindgren, D MDeutsch,  Closed Resolved

E:wmm&muuesofhmmm

In its response to Q492 5 dated July 25, 1994, Westinghouse states that information on the employment of fixed incore detectors in conjunction
modmm&Mmmsymww:m*‘buNRwamﬁfn:l}!—‘g_i SLLt .
NMMNWMMHCMMNRCM-!&MMW 15-16 mmmm
incorporated into Revision 3 of the SSAR, Subsection4 4 6 1

or Chapter 7 this item is resoived (NRC/RSB to communicate any concerns with qualification of thermocouples and instrument coolant
S SUy e shupe S Chagen 7). VR

——— e ——— e ————— e SR — ——_— —J



1052

1053

1054

1035

NRR/HICB

NRR/HICB

NRR/HICB

AP600 Open Item Tracking System Datzbase: Executive Summary Date: 12/6/96

Selection:
DSER Section/

. ... . . .
7591 DSER-OI
761-1 DSER-OI
762-1 DSER-O
763-1 DSER-O1
7641 DSER-O1
7721 DSER-O1

Total Records: 28

[DSER Section] hike “7*° Sorted by Item #

Title/Description Resp (W) NRC
ettt L e s W, ASmiet WS
Davis C Kilim, S Closed Resolved
[Westinghouse should describe the design festures of the loose parts monitoring system and address ts conformance with RG 1133 |
2

Closed - NWMWWWhMCMMNRCMMmmWHM This technical information has '
bunmwmdmlum3ofme&mw046‘

|
:runmm this issue s resotved for Chapter 7 (unless raised as issue by RSB) rkn 1272 et

N Isracison, G Closed  Resolved

'Westinghouse should provide additional design details of the NRHR isoiation vaive interiocks important to safety fety to confirm that the design meets
IRMWMRS" mchdmglt& 279 e R — el | ___-J'

o8 WWMMMMWMR«nm)mm%AR Subucmnhvlll hgun72!vudsomodlﬁd
include additional technical detail

rrgrnmueoon msmnsresolved tlle/Z 7 ek ; ) M ) J S _ j
Schulz. T Action N Actien N

'Westinghouse should provide additional design details of the accumulator isolation valve imerlocks important to safety w0 confirm that the design
Mﬁmmwdmw uu:!ndm;lEEFZN R Bl Lt i

“losed - Amm-lmmhnhenmdmlﬂlm!ofMSSA&Wm762I Fm'lz Iudmum‘-ﬁeﬂ
nclude additional technical detail

|
.
|
{
|

Action NRC - Per 11721 telecon, NRC to review technical information already provic . ince this operator is nonsafety, not important to safety, has
mhelposmndumndmmedn-mm(mmwﬂﬂedusm)mlmswuchdm fknlm poE

Schulz, T Action N Action N

tWMMm&MWMsMNIR“TGWVdnmmmmiooonﬁnnmmew ‘r
My_m-nmmorms" including IEEE 279 |
Ammmmmmmmkmmsamsuksmmnn Pm?ZlulhoMﬁed ]
include additional technical detaii ;

Ecj@gﬂ!}‘_&cwn . e T _ » 7 3 —
Schulz, T Closed Resolved

[Westinghouse should rovide additional design details of the PRHR inlet isolation valve interlocks important to safety to confirm that the design |

mummmofunwmmltsezn Ly |

[Closed - mmnmnmwmkaum)dm&mmmnn rmnlmdsom-ﬁu |
to include additional technical detail f

|
[Per 11721 telecon, this item is resolved_rkn 1272 | )

ITAAC/Delose Frank  ActionN  ActionN  NTD-NRC-95-4464

WmMm&MmemmwofﬂnDAs =

]
TMWWWNRCMWMMQISIG MWWMIMMWW )

ision 3 of the SSAR, Subsection 7.7.1 11 J

|

i

{Nl(' action to review ITAAC Per 11721 telecon, this item is now subject to DAS ITAAC comment resolution/completion o 1272

4



1819

2023

2025

AP600 Open Item Tracking System Database: Executive Summary Date: 12/6/96
Selection:  [DSER Section] iike '7*' Sorted by liem #

DSER Section/ Title/Diescription Resp (W) NRC
— Type Detail Status Fngineer Status Status LetterNo /| Dae

NRR/HICB

7231 DSER-ON Davis, C /Lunz, K. Closed Resolved NTD-NRC-OSJ‘“

—J

7234 w?ﬁ_wwmm‘&ssiumm&munum-qmmifmnm
E&T‘TMMWMNRF&“MGW 15-i6 WM%W!:M*
flunmsormswt.s-mnm

hlla!mMMsmﬂM rkn 1222 R AL " o P . Tl

| OOR—

Dnls C lLIIll. k Closed Resolved NTD-NRC-65-4464

7232 DSER-CN

T ey

7232 - Wemdnulddmfvmmsﬁnumuwwmmmm«wmhdsm it |

Closed - Tcdnwdmosd-:cqmdbyhll( mmmonkhy 15-16. Amuwdd&(mdmukmnmwmdm
[Revision 3 of the SSAR, Subsection 7.1 24 1

7 DSER-OI50 ey ) ITAACDeutsch AcionN  ActionN  NSD-NRU4875

27 No Commitment to Industry Standards for Digital Systems "
'M*MSSMMIEEEMN‘) 384, 603 and 796 for the design of AP600 [&C systems. the staff is concemed thai there is no
}m»m-wwmm Specifically they are concerned about the lack of standards reiated to multipiexer
Mwmummu The staff wants Westinghouse to make an explicit commitment to industry
Wmmmm Mmumammummnucrmmmaum

Per 11721 telecon, this item is resolved tkn 122 L1 e, i vk

[Action W - Item 1037 closes all but final sentence of item Rmmn-ﬁm%d«mwwdhmﬂmm
ITAAC for verification of the design”

' SAR Ch 7 | commits to a V&V program, meeting Standards, etc , such that NRC expeciations are met. When the ITAAC for PMS is complete,
is item will be closed rkn 5/7/96

Closed - ITAAC submitied by NSD-NRC-96-4875 of 1177/96

Per 11721 telecon for DSER Ch 7, NRC wants to discuss [TAAC approach with Westinghouse
? DSER-OIS0 Miller Action N Action N
'29 “Environmental Qualification of DAS Equipment and Sensors ; d i ' » e
| ThcmMMMMWMRWJM«memmvmmMnMwm The ,
‘estinghouse pos:tion is that the DAS equipment will be designed to function the environment in which it needs to perform. However, the DAS

kmwlmumn-wmnomsonrm&mwmm B =il

- T e R ==t = e = =, o 3

losed - SSA!M‘Im??IIlmunm |

an 11721 welecon, NRC thinks the DAS sensors and actuated devices (¢ g , PRHR solenoid valve) should be qualified to a higher (PMS)

but Westinghouse does not agree
P, O T S SO TR T SR A B s

Total Records: 28

p—
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2273

AP600 Open Item Tracking System Database: Fxecutive Summary Date: 12/6/96
Selection:  [DSER Section] like '7*' Sorted by ltem #

DSER Section/ Title/Description Resp (W) NRC
Branch Question Type Detail Status ~ Emgmeer = Siatus  Ststus  lemerNo / Dae
NRR/SRXB 762 MTG-O1 Roweil Acion N Action N

[APRIL 19, 1995 (HSH) DISCUSSION ITEMS

||5 Availability of Safeguards - Interlocks (SSAR Section 7.6 2)

| Section 7.6.2 of the SSAR discusses the interlock systems to verify the availability of safeguard functions, i.¢ . 1o ensure opening of the isolation
Ivalves of the accumulators, IRWST, and PRHRHXs These valves are motor-operated, normally open vaives, and are controtied from the main |
icontrol room and remote shutdown work station ,

| a SSAR Section 7 6 2 states that, as a result of the confirmatory safeguard open signal (which will sutomatically open the 1solation valves, ;
‘overniding bypass features to allow the isolation valves to be closed). 1solation of an accumulator with the RCS at pressure (or isolation of the

meSTwwmlmwmstMmkw or isolation of the PRHRHX inlet line when the PRHRHX is required 1o be ‘
joperable) is acceptable  What are the design reliability of these interfocks to ensure these isolation valves will be open upon the confirmatory :

smdopmsws" Ismwxmmm&mmmwdmmmmuum

;Closed AthelaamSymmMMeammquM me«w”mﬂofmumsmmm“ {
IRWST as thase currently used on the accumulators at current plants (power locked-out) CMTs and PRHR interlocks are not power locked out |
instead redundant controilers are provided for each valve slong with three-way redundant valve positions.  Westinghouse also referred 10 the l
vision 2 SSAR 6.3 for the design details  Revision 3 of the SSAR, Section 7 6 includes the int _slock information !
onllfllteleeon,NR( dnem‘tnnnklheQSAlSeﬁm766mﬂmmmmm&dbmmwtﬁcm tkn 12/6 [

NRR/SRXB 762 MTG-O1 TECHSPEC/Schulz Action N Action N

APRIL 19, 1995 (HSIH) DISCUSSION ITEMS i
IS Availability of Safeguards - Interiocks (SSAR Section 7 6 2) |
b SSAR Section 7 6.2 siso states that the maximum permissible time that
an accumulator valve (or IRWST discharge valve, or PRHRHX inlet

] valve, respectively) is closed when the reactor is at pressure as
| specuﬁednme‘ls Where are they specified”

|
|
|
)

[Acuonw Sechon‘SloﬂkTechSpccsspenﬁeslhtmumnpemmbkvdvem ThemrsedTechSpecstbenMMMlm o
[wlm:hnnﬂnshemmheclosed :
|

(‘losed With isseance of the Tech Specs in SSAR Rev 9
fAcnun NIC - Per 11721 telecon, NRC to review Tech Specs to ensure this is resolved/closed. rhn 12/4

NRR/HICB 71 RALOI Deutsch Closed Resolved

20125 WOAP-14080, "APSOU Instrutnentation and Control Software Architecture and Operation Deseription.™ states that the Intel PUA class of
tanzuages (e g . PL/M-51 PL/M-86, and PL/M-96) was chosen for use in protection and control systems. In a recent technical discussion with
software language consultants, the stafl became aware that the PL/M !anguage and compilers for PL/M-51, PL/M-86, and PL/M-96 arc
no longer supported by the Inte! Corporation. Most PL/M programmers have moved onto working in other languages. and the currently available
tols are being discontinued  The PL/M language has, therefore, lost its technological base for new development  Describe the strategy that
Westinghouse will use to support the design implementation and control systems in the future including software development. modification,
ion management. maintenance, and technical personnel training throughout the software life cvcle given the apparent lack of support for

i
i
IWIoRMCZOIISoaSQN%m[K‘P/NlC-OSZO = 1
Resolved per 11721 telecon with NRC rkn 12/4 ]

Page: 7 Total Records: 28



AP600 Open Item Tracking System Database: Executi ¢ Summary Date: 12/6/96 p
Selection:  [DSER Section] like '7*" Sorted by ltem #

ftem DSFR Seciion/ Title/Description Resp (W) NRC

No Branch Question Type Detail Status - _ BIGI!_BE__ ‘‘‘‘‘ Status Status  leterNo /'  Dae

3963 NRR/HICB 7 TEL-OA ERG Action W  Action W
[Respond to NRC wmm»m«mmm@‘wm PAM and the related ERGs ___j::ﬁ:?
kwmm@ﬁuﬁ'm(mﬁiﬁﬁs&"ﬁﬁa 75 and o the ERGs) should be out by 126 |
iLetter is pending DCP approval, possibly 1/9. status would then be resolved aithough W owes SSAR changes and ERGs by end-Dec. dn 126

Page: B Total Records: 28
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Winters, James

From:
To:
Ce:

Subject:
Date:

Based upon our new definitions o Status categories in OITS and upon the action descriptions in the 11/13 NRC

Winters, James
Butler, John C.

Mankowski, Mike; Winters, James; Lindgren, Donald A ; Mcintyre, Brian A
NRC Status Changes in OITS
Wednesday, December 11, 1996 1:13PM

letter, | have made the following changes to the NRC Status in OITS. | believe that the real status has not
changed, only the category.

OITS Item
226
229
362
363
368
370
1090
1133
1134
1142
1143
1151
1152

New NRC Status

CFRM-W

CFRM-W

CFRM-N

ACTION W

ACTION W

ACTION W
ACTION W
CFRM-N
ACTION W
ACTION W
ACTION N
ACTION W
ACTION W

Post-it* brand fax transmittal memo 7671 | # ot pages » /

FD (ANE TAwcsci

'\ _L/‘ A 5”;

(h§AlC

= |
(AJEST 1 AULHOISL

I will FAX this to NRC (and later you will send it by letter) to let them know of these changes.

Jim
x5290
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9. Auxiliary Systems

94322 Compenent Description

The radiologically controlled area ventilation system is comprised of the following major
components. These components are located in buildings on the Seismic Category I Nuclear
Island and the Seismic Category II portion of the annex building. The seismic design
classification, safety classification and principal construction code for Class A, B, C, or D
components are listed in Section 3.2. Table 9.4.3-1 provides design parameters for major
defense in depth components in the system.

Supply Air Handling Units

Each supply air handling unit consists of a low efficiency filter bank, a high efficiency filter
bank, a hot water heating coil bank, a chilled water cooling coil bank, and a supply fan. The
radiation chemistry laboratory supply air handling units only consist of a high efficiency filter
bank, a hot water heating coil bank and a supply fan.

Supply and Exhaust Air Fans

The supply and exhaust air fans are centrifugal type, single width single inlet (SWSI) or
double width double inlet (DWDI), with high efficiency wheels and backward inclired blades
to produce non-overloading horsepower charactenstics. The fans are designed and rated in
accordance with ANSVAMCA 210 (Reference 4), ANSUAMCA 211 (Reference 5), and
AMCA 300 (Reference 6).

Unit Coolers

Each unit cooler consist of a low efficiency filter bank, a chilled water cooling coil bank and
2 supply fan. The normal residual heat removal system pump room unit coolers have
redundant cooling coil banks.

Low and High Efficiency Filters

The low efficiency filters and high efficiency filters have a rated dust spot efficiency based
on ASHRAE 52 (Reference 7). The filters minimum average dust spot efficiencies for the
defense in depth filters are shown in Table 9.4.3-1. The filters meet UL 900 (Reference 8)
Class | construction criteria.

Electric Unit Heaters

The electric unit heaters are single-stage or two-stage fin tubular type. The electric unit heater
are UL-listed and meet the requirements of UL-1025 (Reference ﬂ and National Electric

Revision: 9
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9. Auxiliary Systems

94323

94.323.1

System Operation
Auxiliary/Annex Building Ventilation Subsystem

Normal Plant Operation

During normal plant operation, both supply air handling units and both exhaust fans operate
continuously to ventilate the areas served on a once-through basis. The supply airflow rate
is modulated to maintain the areas served at a slightly negative pressure differential with
respect to the outside environment. The exhaust air is unfiltered and directed to the plant vent
for discharge and monitoring of uffsite gaseous releases.

The temperature of the supply air is controlled by temperature sensors located in the supply
air ducts. When the supply air temperature is low, the face and bypass dampers across the
supply air hot water heating coil are modulated to heat the supply air. Local thermostats
operate supply duct heating coils and unit heaters to provide supplemental heating for building
areas that have conductive heat loss to the outside environment during periods of cold outside
temperature conditions. When the supply air temperature is high, the flow of chilled water
is modulated to cool the supply air. The ventilation air is continuously monitored by smoke
monitors located in the common ductwork downstream of the supply air handling units and
upstream of the exhaust fans.

A supply air handling unit is automatically shut down if one of the following conditions is
detected:

¢  Airflow rate of the fan is below a predetermined setpoint
¢  Supply air temperature is below a predetermined setpoint
Each chemical and volume control system makeup pump and normal residual heat removal
system pump unit cooler automatically starts whenever the associated pump receives a start

signal or a high room temperature signal.

The gaseous radwaste equipment areas have sufficient ventilation to remove hydrogen gas that
may leak from the radwaste equipment into the equipment rooms to maintain the

concentration of hydrogen below a safe levet .‘? olwf | %, TA ,+mmhﬁ&‘:;a-.%liolr;:.;r
fratom (s [ghelin ' A

Abnormal Plant Operation hydragam (EEn

If high airborne radioactivity is detected in the exhaust air from the auxiliary or annex
buildings, the supply and exhaust duct isolation dampers automatically close to isolate the
affected area from the outside environment. The containment air filtration system mitigates
the exfiltration of unfiltered airbome radioactivity by maintaining the isolated zone at a
slightly negative pressure with respect to the outside environment and adjacent unaffected
plant areas. The auxiliary/annex building ventilation subsystem remains in operation at a
reduced capacity if either the auxiliary or annex building s not isolated. A disruption in the

Revision: 9
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‘"he maintenance, test, inspection, and surveiilancs tasks that are identified to be “risk-important” will
be analyzed using operational sequence task analyses. OSA-1 analyses will be conducted on the set of
maintenance, test, inspection, and surveillance tasks identified to be “risk-important.”

18.5.3 Job Design Factors

Section 18.6 addresses the control room stffing that applies to the AP600. Assumptions regarding
skill requirements are consistent with NRC regulations on control room crew training. The staffing
level of the main co- ! room, job design considerations, and crew skills are the responsibility of the
Combined License applicant.

‘18.5.4 Combined License Information Item

documeny
Combined License applicants referencing the AP600 certified design addeess the scope and
responsibilities of each control room position, considering the assumptions and results of the task
analysis..
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9. Auxiliary Systems

< 942214

" 942215

942216

requiring close temperature control such as the security area offices and the central alarm
station. Hot water unit heaters are provided in the north air handling equipment room to
maintain the area above S0°F.

A humidifier is provided in the branch duct to the security areas to provide a minimum space
relative humidity of 35 percent.

Each non-Class 1E battery room is provided with an individual exhaust system to prevent the
buildup of hydrogen gas in the room. Each exhaust system consists of an exhaust fan, an
exhaust air duct and gravity back draft damper located in the fan discharge. Air supplied to
the battery rooms by the air handling units is exhausted to atmosphere. Air from the rest
rooms is exhausted to atmosphere by a separate exhaust fan.

MSIV Compartment HVAC Subsystem

The main steam 1solation vaive compartment HVAC subsystem serves the two main steam
isolation valve compartments in the auxiliary building that contain the main steam and
feedwater lines routed between the containment and the turbine building. Each compartment
1s provided with separate heating and cooling equipment. ~

~I:,' low ¢ fhe eney T "M,
The main steam isolation valve coznoﬁ HVAC subsystem consists of two 100 percent
capacity supply air handling units with'ducted supply air distribution, automatic controls, and
accessories for each main steam isolation valve compartment.

The air handling units are located directly within the space served. One unit in each
compartment normally operates to maintain the temperature ot the compartment. The air
handling units can be connected to the standby power system, for investment protection, in
the event of loss of the plant ac electrical system.

Mechanical Equipment Areas HVAC Subsystem

The mechanical equipment areas HVAC subsystem serves the demineralized water
deoxygenating room, boric acid batching/transfer rooms, and air handling equipment rooms
in the south end of the annex building.

The mechanical equipment areas HVAC subsystem consists of two 50 percent capacity air
handling units, a ducted supply and return air system, automatic controls, and accessories.

The air handling units are located in the lower south air handling unit equipment room on
elevation 135-3” of the an~x building.

Valve/Piping Penetration Room HVAC System

The valve/piping penetration room HVAC subsystem serves the valve/piping penetration room
on elevation 100°-0” of the auxiliary building. The valve/piping penetration room HVAC

Revision: 9
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- 9. Auxiliary Systems

at a slightly positive pressure with respect to the surrounding areas and the outside
environment.

The main control room/technical support center supply air handling units are sized to provide
cooling air for personnel comfort, equipment cooling, and to maintain the main control room
emergency habitability passive heat sink below its iniial ambient air design temperature. The
temperature of the air supplied by each air handling unit is controlled by temperature sensors
located in the main control room return air duct to maintain the ambient air design

temperature within its normal design temperature range by modulating the electric heat or
chilled water cooling.

The outside air is continuously monitored by smoke monitors located at the outside air intake
plenum and the return air is monitored for smoke upstream of the supply air handling units.
The supply air to the main control room is continuously monitored for airborne radioactivity
while the supplemental air filtration units remain in a standby operating mode.

)
The standby supply air handling unit and corresponding return/exhaust fans are started
automatically if one of the following conditions shuts down the operating unit:

e  Airflow rate of the operating fan is above or below predetermined setpoints.
*  Return air temperature is above or below predetermined setpoints.

*  Differential pressure between the main control room and the surrounding areas and
outside environment is above or below predetermined setpoints

Abnormal Plant Operation

If high gaseous radioactivity is detected in the main control room supply air duct and the main
control room/technical support center HVAC subsystem is operable, both supplemental air
filtration units automatically start to pressurize the main control room and technical support
center areas to at least 1/8 inch wg using filtered makeup air. After the room is pressurized,
one of the supplemental air filtration units is manually shut down. The normal outside air
makeup duct and the main control room and technical support center toilet exhaust duct
isolation dampers close. The main control room/technical support center supply air handling
unit provides cooling with recirculation air to maintain the main control room passive heat
sink below its initial ambient air design temperature and maintains the main control room and
technical support center areas within their design temperatures. The supplemental air filtration
subsystem pressurizes the combined volume of the main control room and technical support
center concurrently with filtered outside air. A portion of the recirculation air from the main
control room and technical support center is also filtered for cleanup of airborne radioactivity.
The main control room/technical support center HVAC equipment and ductwork that form an
extension of the main control room/technical support center pressure boundary limit the
overall infiltration (negative operating pressure) and exfiltration (positive operating pressure)
rates to those values shown in Table 9.4.1-1 to maintain operator doses within allowable
limits. ed on Thase cuul.ﬂ *“"I‘km 6““"’“"’
Z , ' 4 L Bos ‘
(,;acru[ Utn}q (atiria {(Gde ) i9
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e which would Jewd to cxceeding
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If ac power is unavailable for more than a short period or if M!S particulate or iodine
radioactivity is detected in the main control room supply air duct{ the plant safety and
monitoring system automatically isolates the main control room from the normal ventHation

subYystem by closing the supply, return, and toilet exhaust duct isolation dampers. Main control

94.123.2

room habitability is maintained by the main control room emergency habitability system
which is discussed in Section 6.4.

If a high concentration of smoke is detected in the outside air intake, an alarm is initiated in
the main control room and the main control room/technical support center HVAC subsystem
1s manually realigned to the recirculation mode by closing the outside air and toilet exhaust
duct isolation dampers. The main control room and technical support center toilet exhaust
fans are tripped upon closure of the isolation dampers. The main control room/technical
support center areas are not pressurized when operating in the recirculation mode. The main
control room/tachnical support center HVAC supply air subsystem continues to provide
c?oling, ventilation, and temperature control to maintain the emergency habitability passive
heat sink below its initial ambient air design temperature and maintains the main control room
and technical support center areas within their design temperatures.

Power is supplied to the main control room/technical support center HVAC subsystem by the
plant ac electrical system. In the event of a loss of the plant ac electrical system, the main
control room/technical support center ventilation subsysiem is automatically transferred to the
onsite standby diesel generators.

Class IE Electrical Room HVAC Subsystemn
The Class 1E electrical room HVAC equipment that serves electrical division A and C

equipment is described in this section. The operation of the Class 1E electrical room HVAC
equipment that serves electrical division B and D is similar

Revision: 9
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9. ]\ulhry Systems

94122

The exhaust fan draws outside air through an intake louver damper and directly exhausts to
the environment.

Component Description

The nuclear island nonradioactive ventilation system is comprised of the following major
components. These components are located in buildings on the Seismic Category I Nuclear
Island and the Seismic Category II portion of the annex building. The seismic design
classification, safety classification and principal construction code for Class A, B, C, or D
components are listed in Section 3.2. Tables 94.1-1, 94.1-2 and 94.1-3 provide design
paramete _ for major components in each subsystem.

Supply Air Handling Units

Each air handling unit consists of & mixing box section, a low efficiency filter bank, high
éfficiency filter bank, an electric heating coil, a chilled water cooling coil bank, and supply
and return/exhaust air fans.

Supply and Return/Exhaust Air Fans

The supply and return/exhaust air fans are centrifugal type, single width single inlct (SWSI)
or double width double inlet (DWDI), with high efficiency wheels and backward inclined
blades to produce non-overloading horsepower characteristics. The fans are designed and
rated in accordance with ANS/AMCA 210 (Reference 4), ANSUAMCA 211 (Reference 5)
and AMCA 300 (Reference 6).

Supplemental Air Filtration Units

Each supplemental air filtration unit includes a high efficiency filter bank, an electric heating
coil, a charcoal adsorber with upstream HEPA filter bank, a downstream postfilter bank and
a fan. The filtration unit configuradons, including housing, internal components, ductwork,
dampers, fans and controls,4are designed and constructed to meet the performance
mqmnmems of ASME N509 fo satisfy the guidelines of Regulatory Guide 1.140.

ang locatioa ot *M\‘g,'\{ k—"‘cl) e G" wen TS

LovEfﬂdeuymum“‘lhEmdeuyFﬂtm.andPonﬁlten

The low efficiency filters and high efficiency filters have a rated dust spot efficiency based
on ASHRAE 52 (Reference 7). Filter minimum average dust spot efficiccy is shown in
Table 9.4.1-1 and 9.4.1-2. High efficiency filter performance upstream |11 PA filter banks
meet the design requirements of ASME N509, Section 5.3. Postfili. ~ downstream of the
charcoal filters have a minimum DOP efficiency of 95 percent. The filters meet UL 900
(Reference 8) Class I construction criteria.
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AP600 Open Item Tracking System Database: Executive Summary Date: 12/9/96
Selection:  [item noj between 2897 And 2897 Sorted by ftem #

item DSER Section/ Title/Descrnption Resp (W) NRC
No Branch Question Type Detail Status Engineer Status Status Letter No. / Date
2897 NRR/SPLB 94 TEL-OI Winters/RPC Closed Action W

Address defence in depth critenia for the VBS. These critena include redundancy, power supply. enviroamental qualification for severe accidents, hazard
protection (fire, flood. natural phenomena. etc ), quality assurance, availability. and administrative controls.

Closed - SSAR section 9 4 1, Revesion 7, includes information addressing the defence m depih critena and

design of the applicable portions of the nuclear island nonradicactive ventilation system (VBS) Redundancy s addressed in each subsystem description of
subsection 94 1 2 Full redundancy is provided for defense in depth portions of VBS. The VBS can be powered from the non-safety diesels as addressed n
the last paragraph of " Abnormal Planr Operations” of subsection 941231 The VBS equipment ts located in the auxiliary building and will be procured
with the appropriate environmental gualifications The equipment is located wn separate fire areas consistent with their service. They are placed high in the
buildong to protect them from flooding  As with other equipment on the Nuclear Island, they are protected from defined natural phenomena. As stated n
subsection 9.4 1 1.1, portions of the system are designed. constructed and tested in accordance with ASME N509 and ASME N510 Other considerations
are addressed in subsystem descriptions  General criteria and our graded approach 1o defence m depi?. functioas throughout the design are contamed in the
appropriate section of the SSAR  For example, quality assurance requirements are contained n Chapter 17, administrative controls in Chapter 13 and
availability in Chapter 16 jww-12/9/96

-3 Total Records: 1
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11, Radioactive Waste Management

11.2.2.3.2

Degasifier Separator Pump

Two tull capacity centrifugal pumps are provided to discharge recovered compressor water
from the degasifier separator back to the degasifier vacuum pumps. The pump also serves to
discharge any excess compressor water accumulation in the separator o an effluent holdup
tank. The pumps start and stop to share the duty. The pump is constructed of stainless steel
and has a mechanical seal.

Other Pumps

The following air-operated double-diaphragm pumps are mounted near the associated tanks
with internal suction piping. Construction is of stainless steel. with elastomeric diaphragms.

. Degasifier discharge pumps (2)
. Effluent holdup tank pumps (2)
. Waste holdup tank pumps (2)

Monitor tank pumps (3)
. Chemical waste tank pump (1)

Liquid Radwaste System Heat Exchangers
Reactor Coolant Drain Tank Heat Exchanger

One horizontal U-tube heat exchanger is provided. The heat exchanger has a flanged
tubesheet that permits removal of the tube bundle for inspection and cleaning.

The heat exchanger is designed (0 prevent the reactor coolant drain tank contents from hoiling
with hot leakage influent as shown in Table 11.2-4,

The reactor coolant drain tank contents flo* _rough the tubes which are stainless steel
component cooling water flows through the carbon steel shell.

Vapor Condenser de 9 asi f er

One horizomtal U-tube heat exchanger assists in drying thg/ases drawn out of the liquid waste
by the vacuwm pump, before they are sent to the gaseop€ radwaste sys'»m. As the gas bearing
water cascades down through the packing in the@@egasifgpvessel, it bous in the low pressure.
To minimize the size of the vacuum pumps, a vapor condenser is provided between the
degasifer vessel and the vacuum pumps. In the vapor condenser, most of the water vapor is
condensed out of the gas stream before it enters the vacuum pump. The vapor condenser is
cooled by chilled water. Chilled water flows through the tubes, which are stainless steel.
Water vapor condenses on the tubes and drains through a subcooling section in the stainless
steel shell. The non-condensible gases and condensate are recombined in a common pipe
leading 1o the suction of the liquid ring type vacuum pumps.

Revision: 9
@mwm 11.2-11 August 9, 1996



11, Radioactive Waste Management

Table 11.2-2 (Sheet 4 of 7)

COMPONENT DATA - LIQUID RADWASTE SYSTEM

Heat Exchangers

Reactor Coolant drain tank heat exchanger

Number

Type

Design pressure (psig)
Design temperature (°F)
Design flow (Ib/hr)

Heat Transfer Design Case
Temperature inlet (°F)
Temperature outlet (°F)
Material

Vapor condenser
Number
Type
Design pressure (psig)

Design temperature (°F)

Design flow

Heat Transter Design Case
Temperature inlet (°F)
Temperature outlet (°F)
Matenal

1

Horizontal U-tube

150)

250 wheside, 200 shellside

48,700 beside. 62,200
shellside

175 tubeside, 95 shellside
143 wbeside, 120 shellside
SS wbeside, CS shellside

l

Horizontal U-tube
150

150

100000 tubeside.
1700 shellside

45 tubeside. 84 shellside
63 wbeside, 60 shellside
S8
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11. Radioactive Waste Management

11.3.2.34

The flow through the activated carbon bed is downward. A retention screen on the outlet of
the guard bed prevents the loss of activated carbon from the unit.  Activated carbon can be
added 10 or vacuumed from the unit via a blind flange pon.

Delay Beds

Two activated carbon delay beds in series are provided. Each deiay bed is designed to
provide 100 percent of the required system capacity under design hasis conditions. During
normal operation a single hed provides adequate performance. This provides operational
flexibility to permit continued operation of the gaseous radwaste system in the event of
operational upsets in the system that require isolation of one bed.

The waste gas flows vertically through columns of activated carbon. The activated carbon
volume is twice the theoretical amount required to achieve the holdup times given in
Table 11.3-1.

No retention screens are required on the delay beds since the flow enters and leaves each
delay bed at its top.

The guard bed and the delay beds, mcluding supports, in the gascous radwaste system are
rosigned for seismic loads in conformance with Regulatory Guide 1.143. These are the only
APOOO components used 1o store or delay the release of gaseous radioactive waste. The beds
arc located in the seismic Category | auxiliary building at elevation 66'6”,

Remotely Operated Valves
Moisture Separator Level Control Valve

This normally closed, fail-closed globe valve is located in the liguid drain line from the
moisture separator outlet line. It maintains the level in the moisture separator by regulating
the flow from the moisture separator to the liquid radwaste system. The valve receives a
signal 1o automatically open on a high level in the moisture separator and to close on low
level. The valve can also be manually controlled from the gaseous waste panel,

A float-operated drain trap serves as a backup to this valve. This drain trap automatically
closes on a low water level in the moisture separator (o stop drain flow to the liquid radwaste
system in the event of a valve or instrument failure. This prevents waste gas bypass around
the gas cooler due 1o level control valve failure,

Gaseous Radwaste System Discharge Isolation Valve

3
This normaily fail-closed globe valve is at the outlet of the system. The valve is
interlocked to close on a high-high radiation signal in the gaseous radwaste system discharge
line 10 prevent the release of radioactivity in the event of a gaseous radwaste system failure.
The valve also receives a signal to automatically close in the event of a low ventilation system

Revision: 9
August 9, 1
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11, Radicactive Waste Management

Table 11.3-3 (Sheet 3 of 3)
EXPECTED ANNUAL AVERAGE RELEASE OF AIRBORNE RADIONUCLIDES

AS DETERMINED BY THE PWR-GALE CODE, REVISION 1
(RELEASE RATES IN Ci/yr)

Building/ Area Ventilation

Waste Gas Auxiliary Fuel Handling
Radionuclide'" System Cont. Building Area” Total
Cr-51 1 4E-05 9.2E-05 1.2E-(d 1.RE-04 6.1E-(4
Mn-54 2.1E-06 5.3E-058 7.8E-0S $.0E-(4 4.3E-4
Co-57 (. X.2E-06 0, 0. 8.2E-06
Co-5K K.7E-06 2.5E-(d 1.9E-03 2.1E-02 2.3E-02
CO-60 1 4E-08 2.6E-05 S.1E-(d X.2E-03 R.7E-03
Fe-59 1 BE-06 2.7E-05 5.0E-08 0, 79E-05
Sr-89 4 4E-08 1.3E-(4 7.5E-(4 2.1E-03 LOE-03
Sr-90 1.7E-08 5.2E-08 29E-(d X.0E-04 1.2E-03
Zr-9% 4 8E-06 0. 1.OE-03 3.6E-06 1.OE-03
Nb-Y§ 3.7E-06 1.8E-(8 CJOE-08 24E-03 2.5E-03
Ru-103 3.2E-06 1.6E-05 2.3E-08 3.8E-05 K.OE-08
Ru- 106 2.7E-06 0. 6.0E-06 6.9E-08 7.8E-05
Sh-125 0. 0. 3.9E-06 5.7E-08 6.1E-05
Cs-134 1.3E-08 2.5E-05 SAE-( 1.7E-03 2.3E-03
Cs-136 S3E-06 3.2E-08 4 XE-05 (), X.SE-08
Cs-137 7.7E-08 5.5E-08 7.2E-(4 27E-03 36E-03
Ba-140 2.3E-08 0, 4.0E-(4 0. 4.2E-4
Ce-14] 2.2E-06 1.3E-08 2.6E-08 4 4E-07 4. 2E-05

Notes:
L. The appearance of 0. in the table indicates less than 1.0 Ci/yr for noble gas or less than 0.0001 Ci/yr for iodine

2. The tuel handling area 1s within the auxiliary building but is considered separately.

For particulates, release is net ehservad and esrumed less than
| % of Tha Fotal fq.rfo‘c.ud.,k relesses.

Revision: 9
@ Westinghouse 11.3-17 August 9, 1996
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From: Winters, James
To: Ahmed, Hassan X ; Bachrach, Uriel X., Bajorek, Steve M., Besspiata, John J

Bhowmick, Dulal C.; Brusuni, Howard X ; Bueter, Tim W.. Butler, John C_; Canton,
Mike H.; Carlin, Edward L.; Carison, W R.; Fakhri, Ali |.; Fittante, Randy L.. Forgie,
Alex X.; Funkhouser, Bob E.; Gagnon, Andre F.; Gamer, Dan C.; Grasham, Jim A
Grover, James L.; Haag, Cynthia L.; Halac, Kent E_; Hayes, Thomas F ; Hill, Gregory
J.; Hochreiter, Larry E.; Holderbaum, Doug F.; Johnson, Ed R.; Keaney, Susan L.
Kemper, Robert M.; Kennevan, Pat A ; Kerch, Steve P.; Kester, Douglas A.; Lapay, Bill
S$., Lindgren, Donald A ; Lutz, Bob J.; Mahlab, Moshe X.; Mcintyre, Brian A ; Mcnamee,
Kevin F.; Meyer, Philip E.. Morgan, Dale G ; Nissley, Mitch E_; Novendstern, Earl H
Ofstun, Richard P.; Ohkawa, Debra K., Osterrieder, Robert A ; Peters, Fred E ;
Romanko, Kim J.; Rosenthal, Philip W.; Rowell, Tim D.; Sancaktar, Selim X.; Scherf,
Dave E.; Scobel, James H.; Sejvar, James X ; Sickles, Dave L.; Slabaugh, Scott K.;
Sloane, Barry D.; Spencer, Daniel R.; Thompson, Craig M ; Tupper, Robert B.; Vijuk,
Robert M.; White, Don W.; Woodcock, Joel ; Young, Mike Y.; Agona Norma; Alfieri,
Beth; Aliberti, Antoinette; Brown, William, Corletti, Mike; Cummins, Ed; Cummins, Ed:
Deutsch, Ken; Hutchings, Donald, Israelson, Gordon; Jambusaria, Harshad; Loftus,
Mike; Mandava, Rao, Mankowski, Mike; Mazon, Mary; McDermott, Dan; Nydes, Robin;
Orr, Richard; Piplica, Gene; Prasad, Narendra, Rarig, Bruce; Rittenberger, RV,
Schreiber, Roger; Schulz, Terry, Sherbine, Cathy; Vijuk, Ron; Willis, Jeff; Wills, Mark;
Winters, James; Flanders, Ruth; Hellested, Rhonda; Kovach, Linda; Marshall, Anita;
Miele, Kellie; Olesky, Cindy; Rulis, Kathy; Cummins, Ed

Subject: RE: Open Item Tracking

Date: Friday, December 06, 1996 3:03PM

From: Winters, James

To: Agona Norma, Alfieri, Beth; Aliberti, Antoinette; Brown, William, Corletti, Mike; Cummins, Ed; Deutsch, Ken;
Hutchings, Donald; Israelson, Gordon, Jambusaria, Harshad, Loftus, Mike; Mandava, Rao; Mankowski, Mike;
Mazon, Mary; McDermott, Dan; Nydes, Robin; Orr, Richard, Piplica, Gene; Prasad, Narendra; Rarig, Bruce;
Rittenberger, RV, Schreiber, Roger, Schulz,

Terry, Sherbine, Cathy; Vijuk, Ron; Willis, Jeff, Wills, Mark, Winters, James; Flanders, Ruth; Hellested, Rhonda;
Kovach, Linda; Marshall, Anita; Miele, Kellie; Olesky, Cindy; Rulis, Kathy; Ahmed, Hassan X.; Bachrach, Uriel X ;
Bajorek, Steve M., Besspiata, John J.; Bhowmick, Dulal C.; Bruschi, Howard X.: Bueter, Tim W.; Butler, John C.;
Canton, Mike H_; Carlin, Edward L., Carlson, W R.; Fakhri, Ali | ; Fittante, Randy L. Forgie, Alex X.; Funkhouser,
Bob E.; Gagnon, Andre F.; Garner, Dan C.; Gresham, Jim A ; Grover, James L ; Haag, Cynthia L.; Halac, Kent
E., Hayes,

Thomas F_; Hill, Gregory J., Hochreiter, Larry E.; Holderbaum, Doug F , Johnson, Ed R, Keaney, Susan L ;
Kemper, Robert M.; Kennevan, Pat A, Kerch, Steve P_; Kester, Douglas A.; Lapay, Bill S ; Lindgren, Donald A ;
Lutz, Bob J.; Mahlab, Moshe X ; Mcintyre, Brian A ; Mcnamee, Kevin F.; Meyer, Philip E., Morgan, Dale G ;
Nissley, Mitch E.; Novendstern, Earl H.;

Ofstun, Richard P.; Ohkawa, Debra K., Osterrieder, Robert A ; Peters, Fred E.; Romanko, Kim J.; Rosenthal,
Philip W., Rowell, Tim D.; Sancaktar, Seiim

X., Scherf, Dave E.; Scobel, James H.; Sejvar, James X ; Sickles, Dave L.; Slabaugh, Scott K.; Sloane, Barry D,
Spencer, Daniel R.; Thompson, Craig M.; Tupper, Robert B., Vijuk, Robert M_; White, Don W.; Woodcock, Joel ;
Cummins, Ed; Young, Mike Y.

Subject: RE: Open item Tracking

Date: Friday, December 06, 1996 1.15PM

Although our interpretation of the definitians sent previously have not changed, we have discussed the specific
words with NRC (Jackson) and the follwéhg is now the official project defoir‘tion set. These definitions have
changed to allow better management of open items both here and at NRC . */
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Consistent with our implementation of a combined NRC/W schedule for FDA, we

are going to streamline the way we track Open Items to closure. This approach was suggested by DOE and
agreed to by NRC. Starting January 1, with first Thursday report on January 2, we will report on the status shown
in the NRC Status field of our OITS data base. Westinghouse will retain write access, but NRC can redefine
status by phone or fax or letter as they

see fit.

A new set of status categories and rules will be in effect. The new, and only, status entries will be:

Action W - Westinghouse had the action to provide new, specific information

in a deliverable (RAI response, WCAP, major WCAP revision or other document) that is uniquely identifiable
from information in its OITS item.

Action N - NRC has the action for review of a Westinghouse submittal (RAI response, WCAP, major WCAP
revision or other document) or provide a policy decision.

Audit N - Westinghouse has completed the requested work, but the work is contained in documents such as
calculation notes, which are not to be submitted but must be audited in person by the NRC.

Cfrm-N - Westinghouse has submitted a draft or markup of a WCAP or SSAR section to resolve an NRC
question or minor comment. This draft or markup can be in an RAI response, letter, or fax later confirmed by a
letter. A formal revision to the WCAP or SSAR section must be promised. NRC is reviewing draft or markup 1o
ensure compliance with request.

Cfrm-W - NRC has reviewed the draft or markup of the WCAP or SSAR section
and has agreed that its issue formally as a revision will satisfy the concern. The remaining Westinghouse action
is to issue the change in a formal revision to the WCAP or SSAR section.

Resolved - No furiher Westinghouse action is required. Remaining NRC action is to issue FSER section, if
required.

Closed - No further NRC action is required.

We will have a training session on this stuff in January if enough of you think it is necessary.

We will start out by going backwards. That is, NRC hasn't recognized a move from Action W to Action N for
many of the items we consider c.osed.This means that licensing and project engineers will be required to explain
the benefits of timely statusing to their counterparts at NRC. This will focus all of us to identify and close the
items that really do stand between us and FDA.

Mike Mankowski will be helping to reset the data base and generate reports in the "new way " | am always
available to answer questions.

Thanks

Jim
x5260
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WESTINGHOUSE PROPRIETARY CLASS 2

3.2.1 Generalized System Equations Used for Scaling

The system equations are developed for the general one-dimensional conservation equations for mass,
momentum, and energy, which are written for each component in the loop. These equations are then

summed around the loop to ubtain the system response. The one-dimensional momentum equation can
be obtained from Shames (Reference 3-6) and was simplified by Wulff as

PP, - f@ g . fdlpwz)-g-lf I p TN f ps;lﬁldz (3-1)
it w0 "4 t&»«(’ ’15(‘#(&‘3

The nomenclature is given at the end of this section. Equation 3-1 is the transient momentum
equation for a specific component in the loop.

The energy equation can be written for a component of the loop without a pump as
V‘%(pe) = Q.+ Y bW, (3-2)

where the heat sources and sinks are represented as well as the energy fluxes into and out of a specific

component. The conservation of mass can also be written for a fixed volume component in the loop
as

®.yvw (3-3)

In addition to the three basic conservation equations, Wulff also derived a pressure rate equation from
the energy equation to determine the rate of change of pressure due to heat and mass addition into the

components or control volume. If one performs the differentiation for the term on the left-hand side
of Equation 3-2, and assuming that

e =f(Pp, 0 (34)

the total derivative of the internal energy becomes

2- ;‘51 - 331 - (3-5)

PIRT/Scaling Closure Final August 1996
m\2731w-14 wpf:16-091796 3.5




' WESTINGHOUSE PROPRIETARY CLASS 2

which can be substituted into Equation 3-2 as

de | dp de | dp dp
v — * —t | = +
=["'a;lm "wl & ‘m] Qu + 3 (W) e

Further algebra and transposing terms to the night-hand side of the equation and noting that

ap
v =W %
and
e=he P o (3-8) K
P
which yields
de oh P
- $— (3-9)
%) %) X
- nis equation can be arrar.gea as 7&)
2pp
dp dh %
v ——r + h - hW - w -
Pl gr " Qe Z(. W, 91”71 ; (3-10)

where the energy flux terms are expressed in terms of the excess enthalpy, above the control volume
average value. Wulff defines the numerator of the left-hand side as the compliance of the control
volume or the response of the pressure to the addition of energy. The last term on the right-hand side
of the equation is defined by Wulff as the mechanical response function, which indicates the pressure
response of the control volume to the addition of mass. Wulff develops these expressions for both
single-phase and two-phase flow in terms of the fluid properties for use in different control volumes.
The pressure rate equation has been primarily used for significant pressure transients for different
components in the SBWR scaling analysis for the containment response. The pressure rate equation
was used for the ADS blowdown phase of the AP600 LOCA.

For each phase of the AP600 transient, the mass, momentum, and energy equations were written for
the active control volumes and flow paths. For the ADS blowdown phase, the additional pressure rate
equation was also used. Judgement will be used on which portions of the AP600 ioop and passive
safety systems are most significant for the time periods of interest. Those components will then be
used to develop a loop momentum equation and the system energy equation. The resulting equations
wili be normalized and the pi groups will then be determined.

PIRT/Scaling Closure Final August 1996
m\273 1 w-14 wpf 16091796 3-6




Wl.rmcuouu PROPRIETARY CLASS 2

Component that are inactive for this analysis include the following:

* Pressurizer, which 1s assumed to have drained

* ADS Stages | through 3 (ADS1-3), which are not active

* ADS Stage 4 (ADS4), which is not active

* PRHR, which is assumed to be less effective than the steam generators

Additional assumptions are as follows:

* Constant pressure
* Single-phase flow everywhere in the primary system

For the single-phase natural circulation phase, mass leaves the system due to the break and mass is
added to the system from the CMT injection. Also, the upper portion of the primary system is
draining into the main loops such as the pressurizer, purge line, and reactor vessel upper head.
Therefore, the mass addition and draining effects help offset the mass lost out the break, and the main
loop flow is nearly constant around the loop. A constant loop flow was assumed for the analysis.

Figure 3.3-1 shows a sketch of the primary system with the elevations and flow junctions noted. The
momentum equation is applied to give the pressure drop for each component. The individual pressure
drops are then added around the main loop to give a loop momentum equation. The pressure drop for
component i is given from Equation 3-1 as

fL ‘K

dw

ap = (k). & jpaz R W} 3-11)

g, dt A E. ZAzp ‘
(”& ulm/h.( Uuﬁ':hu-(‘wu‘a 5“’”“ X“"W {.n.“ [S““‘i& \Mc
w(eu A m!’{x Pt dane e Feru t 1) &ﬂw(u At *4"")
ﬂ‘) components are summed around the loop pneuure temmmng

lermsmthemm.lenn.gnwunonalheadmandthemmofthemcnonmdfomlouesmund
the loop. The two active loops are combined as one and the CMTs form a paralle] loop with a portion
of the cold leg. The final loop momentum balance result is given as

e X

PIRT/Scaling Closure Final August 1996
mA2731w-14 wpf: 16-091796 3-8



WESTINGHOUSE PROPRIETARY CLASS 2

()-ldw"ll- 1 AW (L ‘L‘
g, d (A), g a Al, \A},

) 2Z +Z w.
v £ 0, -p) z,—_'_.i_'_f'l .l____"_[_‘iz.l‘+
gc \ 8; 2pw- A

. 1 [wlzu ’zwu_ w.ul R " R
£ 2 P AL, |AT),

Equation 3-12 can be normalized using the following dimensionless parameters given in Table 3.3-1,
where the subscript o indicates the core inlet conditions. The time term can be normalized using the
active portion of the reactor system volume, the core inlet density, and the core inlet flow as

(3-12)

t povo
t* = - where T = - (3-13)

Where 1 represents the time constant of the primary system. After normalization of Equation 3-2, the

driver term is the buoyancy term ‘i Ap AZ . Wulff recommends dividing all terms by the
normalization vulueusedfofﬁledri‘vertenncmingmecoefﬁcieminfrontofthedﬁmwnntobe
unity. Li this fashion, one could perform an order of magnitude analysis to determine the relative
importance of the other terms in the equation relative to the driver term. Following that procedure,
Equation 3-12 can be rewritten as (Lﬁ*

0=

soil o |55 | v %L &L, 2

gAP AZ | Tar- P AZ, | ar ||A Yy
* WS TR 2
Z,Z,) ("l Wi
+(Dp,-p) |E - ¢ . )(
l 2 oAz:- P

WIRY |

EE:(F‘J‘ s = WiaWanal (R 2 (3-14)

gAp AZ_ P AL, |A*L,
'ITRTIScaling Closure Final August 1996
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WESTINGHOUSE PROPRIETARY CLASS 2

The resulting equation for the two-phase natural circulation phase for the AP600 is given in
Equation 3-30 as where th= buoyancy term has been developed using the approach from Todreas

(Reference 3-8).
0=t ™M (L) , Wa (R
gc dt A chau Al’

1
BP. (Za *Zs) €n (1 +Y) 1 ‘(Z + Z)

AR RS AR AUE LN A S A
xc 2 ZI ~sal z‘ Y 1 core ~sat (] ’Y) l 2 1

L owa | ~~1] ] L Wa
. -2N,., + |2 Monl* v 1 + 2N (Npya)= N, = (1 + N) N2
[ (Np I B A Py s s P %  ¥het >

(3-30)

)

In writing this momentum equation, it is assumed that boiling is occurring in the core at some
elevation Z,, and that there is single phase in the DVI line, cold leg, reactor vessel downcomer and
lower plenum, PRHR outlet line, and a portion of the core. The remaining portion of the core, upper
plenum, hot leg, and PRHR inlet line is two phase. There is also condensation occurring in the PRHR
with liquid flowing out. After a significant amount of algebra and using the normalizing parameters
given in Table 3.3-2, the normalized momentum equation becomes

AZ

o (k) o L] - " (%] wa &L

po vo de” A 25, FML A

. (ZQ i Z -
+ 800,02, p; ) - g, -{(ze..,. gy Bl Ng g

1 (Z"Z’)-z g w/! [—ZNm+[N"l]N’] Wt X

r+v) 1 2 : A:Po ip = Aeipl.cm

w, W
¢ [1 4 2N, M) - N, = (1 N) Nig) (3-31)

A, P, Apsm Pi rom

PIRT/Scaling Closure Final August 1996
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WESTINGHOUSE PROPRIETARY CLASS 2

wz [ ] ]
s g (3-36)
v b,
M A
..A_o;.[l*ZNN =N, - (1 +N, ) Nia) i
o ™ g 8p, A7,

There are additional momentum flux terms in Equation 3-32 due to the boiling or evaporation in the
core and due to the condensation in the PRHR as the hot-leg steam flow is condensed. This is

represented in P1 group 6b. The system energy equation for the two-phase natural circulation can be
written as

V.;.(pe)l =Y Wh - T Wh, +Q - Qua - Qarr (3-38)
t yslem

The system consists of portions that are single phase and two phase, such that the energy storage term
can be written as

v d( )V d( v ) (3-39)
pe + —p L) =
v GO T T G0 TR0
The two-phase mixture density is defined as
Pa =ap, + (1 - a)p, (3-40)
and the mixture internal energy is given as
€, Y& =loep, + (1 -aep)iap, + (1 - a)p)) (3-41)

The inflows into the system are from the CMT in the DV line which is liquid, and the outflow is
from the break which can be single phase or two phase. There is heat lost from the system due to the
heat transfer in the PRHR, Qpgyp, and due to heating the CMT metal, Q.. Therefore, rewriting
Equation 3-38 and using temperature for the single-phase portion gives

Vie —::t-(PC,AT) *Va %(p-e.) = Wow Bpy = Wby + Q, = Quua = Qoer (3-42)

where
AT=T-T, (3-43)
PIRT/Scaling Closure Final August 1996
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" WESTINGHOUSE PROPRIETARY CLASS 2

pressurizer surge line, which now fill due to the activation of ADS1-3. The active components for
this period are as follows:

¢ DVI injection line

¢ CMTs, which drain into the vessel

* Accumulators, which inject into the DVI line

* Downcomer, lower plenum, upper plenum of the vessel
* Core, which is boiling

* Hot leg with pressurizer

* Pressurizer surge line

»  Pressunizer

* ADSI1-3

* Break in the cold leg

Components that are inactive and not part of the active loop are as follows:

* Steam generators, which are drained
* PRHR, which loses its driving temperature difference
* ADS4, which is not opened

In addition to the conservation of mass, momentum, and energy, Wulff derived a system pressure
response equation from the energy equation to describe the pressure response of the system. The
pressure response equation was also scaled in addition to the momentum and energy equations. The

pressure response equation was derived in Equations 3-2 to 3-10, with the resulting equation given in
Equation 3-10 as 3( 77

v, p%) % Q. (h, - W, - pggl W, (3-10)

Wulff defines the coefficient of the pressure term as the compliance of the system. For single-phase
flow this becomes

X'. = v‘/.g-eﬁl =p _(EB': VC (3-48)

PIRT/Scaling Closure Final August 1996
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 WESTINGHOUSE PROPRIETARY CLASS 2

where the terms are defined in the nomenclature. Wulff also gives the compliance for two-phase flow

= €
%)

X, =V, (3-49)

The twu-phase compliance is a complex function of the void fraction which can vary component to
component. A simple way of approximating the term

de
op
is to use the mixture density, p_, for different void fractions and the mixture internal energy as given
by
e, = [(@p, e «(1-a)p, e)lp, (3-50)

If desired, the internal energy expression can be differentiated with respect to the system pressure for a
constant mixture density.

Wulff also defines the single-phase flow mechanical response function for the system as

oh) _C
A, =-p .sa.l B _B: (3-51)

and the two-phase mechanical response is defined as

T (3-52)
Ah pn V..
The objective is to use the pressure equation to describe the system response to the ADS1-3 valve

opening, the core heat addition, and the net energy flows into the system from the CMTs and the
accumulators; the energy flows out of the system from the break and the ADS1-3 valves. Since one
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pressure equation is desired for the total system, the compliance expressions are volume weighted by
the fraction of the system which is single phase and the fraction which is two phase. The compliance
term for the system then becomes

X v pae .l Ve, {PC x ! Ve . de, (3-53)
5y = afylTwig Ty 'Sy

where Equation 3-50 is used for the internal energy, and the mixture density is given in terms of the
void fraction.

A similar single-phase and two-phase volume weighing is used for the mechanical response term as

IR [ RN PN
57‘ & VICS T RCS p. V"
The resulting pressure equation becomes e
"
pCx | V v dpP
v ( s s # - [t B =Y W -
o rr]v.c, [”-W.v.c. R R

(3-55)
* Q W vl‘ C' 2 v” -l_ _llll
- 'Vall) Ya Pa Yy
e~
Equation 3-55 can be made dimensionless using the dimensionless parameters given in Table 3.3-3.
While most of these parameters are the same as those given in Tables 3.3-1 and 3.3-2, the pressure
range and the temperature range vanables are new because the system is experiencing a

depressurization transient.  Wulff recommends using the full range for depressunization for normalizing
the pressure as well as the temperature and other parameters as shown in Table 3.3-3.

In Equation 3-55, there are energy flows into and out of the system. Wulff's nomenclature uses
inflows as positive and outflows as negative. The enthalpy used for the energy flows is referenced to
the system enthalpy, h, which would have to be calculated on a volume-weighted basis. Equation 3-55
can be rewritten using the different flows into and out of the system as
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pC,x o, dp
Tvlc+pm P Vi T'Q‘wAcc(hAcc'h)'wcm(hcm'h)'wl(hl‘h)

X

h.,) (3-56)

where h is the volume-weighted system average enthalpy.

Equation 3-56 can be normalized using the parameters from Table 3.3-3 as

€
.Cv. . - - . a. ° . ’
n'pB.K V.,*l'l,oV,,p,_éF.‘.%-Q'*F‘W“x(hm-h') K

* TL Wenr (her = b7) = TEW (b = ) = TEW o5 (hios - h)
WOVAG M, Ve by
-1, “ o
B Pe Vi
The driver term selected is the core power or heat generation. The reference flow selected is the ADS
flow since it is the largest flow in the system. All reference groups are normalized on the reference

core power such that the coefficient for the dimensionless power becomes unity. The pi groups from
the normalized pressure response equation are given as

(3-57)

Cv,x W, AP

n A (3-58)

m, - o (3-59)
morergorg . Do (360

n, = LVB‘% | (3-61)

n, = w‘:’: :%:_ (3-62)
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Components that are not active include the following:

* CMTs, which are empty

*  Accumulators, which are empty

. Swngmm.ptesmiw.argehm.mdPRHR.whichmcm;xy
*  CMT balance lines, which are empty

* ADSI-3, which is not active

Thennnmunnequnimisnmcmpkxmmeeﬁodbecauxpaﬁmsddwsymmmwpmse
while other portions are two phase. The single-phase to two-phase interface is occurring in the core. Thi,
intafacemvuydependingonmedeuypowerlevelimhecommdtheinjecﬁmﬂowmeandmbcoohng
from the [RWST. For this example, a general situation will be assumed in which there is an interface within
lheoomsuchtlmdleﬂowhnomeupperplenummdhollegsmdeximglhew&valvesistwoplmse‘

Themainloopismeﬂowpnﬂmﬁmnmemwsrmdzdomm.duwghdzcm.mdanmwdn
ADS4 on the hot legs. A parallel flow path is from the downcomer to the coid leg and out the break. If
the main loop for the flow is down the downcomer, through the core, and out the ADS4 valves, then the
momentumn equation for IRWST injection becomes

0.1 @WIL| L ALt LEB1 LY (BT LE
g & (A A g & |A A A A A

fL | K
L SP. g 2 g J‘w —I-)- 2
*—_ + b=, |- = Pz - = pdz + w
A)m. 3 [" ] 3 !_ g % 2A0m P,8.
\ 2 7
§ (% S 5 K]’- w;
J. 2 D i sl 2
2 2 WL Wi - —— + AMF (3-12) ><
N A‘ P& 2 A P, p-AAul ey 2

Where the momentum flux terms are given for both area changes and boiling, Equation (3-70) retains the
time-dependent inertia terms as part of the general maintenance treatment. However, the transient is auasi-

Equation 3-72, the system momentum equation, can be normalized using the normalizing parumeters given
in Table 3.3-5. Note that the volume used for the time scale is the active portion of the primary system
volume and does not inchude the IRWST volume. Inclusion of the IRWST volume would result in a
distortion of the system response since it is so large relative to the active portion of the RCS volume. The
dimensionless time is intended to represent the time period to sweep out the RCS volume with the injection
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or core flow. The driver term for the IRWST injection period is the gravity term, since it is this force that
is causing the flow in the system. Dividing the coefficients for each term in the normalized momentum
equanon by the gravity term, coefficient results in a dimensionless momentum equation where the
momentum equation becomes

- W,
P =y + B> MO (313
Pwd
with
Frac 1 = Z 1,
Frac 2= Z /L,
Frac 3 = Z /1,

and where Frac |, Frac 2, and Frac 3 are the fractional elevations from the saturation point in the core to
ADS4. The individual pi groups are defined as

wWo (L 1
= — - (3-74)
Po vu; A w B Ll
w 2
e e R (375)
I =1 (3-76)
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w?
L, % capomarnmion (3-77)
P A gL,
- w;,\,c,, a5 N, +1 N, (3.78)
) Aoz Po L, ¥ N,

The different pi groups will be calculated and compared for the AP600 plant, the SPES-2 facility, and the
OSU test facility to examine the possible scaling distortions.

mmmeaMMmuﬁmany-mmﬂow.ﬁ:mwmduwm
term must be evaluated. Using the approach gives by Todreas (Reference 3-8), and the two-phase portion of
the flow to be homogeneous at low pressure, and the core axial power distribution to be uniform. then

Pu = 0P, + (1-00p, (379)

Eon M ’l—p‘p— e ><

Equation 3-79 for the mixture density can be used in Equation 3-70 for the buoyancy term with
Equation 3-80 for the void fraction. Performing the integration from the saturation location in the core to
the core exit gives for the buoyancy term

- -8l e &AY, 1 7 .2z 3-81
mm ‘( Pl'l-‘ ggpl[ cove core Y l*y(“’“ —) ( )

where

(3-82)

where x, is the core exit quality. Equation 3-81 is the same equation as derived by Todreas on pages 83-87
of Reference 3-8.
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gl w/! oW * (, PL w2 aw
B P, Vs Ot* ka ANK DVI 3: Lum A Mie
2 . 2 3
e 5 (i H Tow T |
. s, - 3 5. 4 S + Lol [1-) [pdt+ [podt+ [pad X
g VisP, ot a UPHL ADS42e wae B '! n&( | ; nszp b

2 - E 2 2
) E RA. w° k r”"m W 3 RA. w° 3 rAl__ wz

P, At 2a’ g, P A 28’ g

o 1 wl‘2 . w: NPOG k-5 N'ol N . (3-91)
a: p. A; pp “ N' -
where the different pi groups are defined as
2 -
me_—e (L) _1 (3-92)
p:vm A g Ll
2
3, I o5 x
ZP. PLA
I, =10 (3-94)
w?
I = z° * (3-95)
P A gL
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mwmmumhmtmmsdtmhmmmnmgivmmkalMas

Cv ATWp V . " V. W - e ~-e [ 2
P WP, Yy v‘.u i (p* ¢’ AT") + W, (P, pl)( £ Y Vu' _d_(p.eu)
QopovT dt* po VTQo = dt

C.AT,Wp V, . 4 v spa® e xawr:[. ’ ] G-103) ¥
+ i V. e 1" £ 829 * i W e I ~ &
Q.p, v, a RQ q wss (b - )
The pi groups then become
, - 22T (3100
Q
W (p,-p,) (e,-¢,)
- 2 (3-105)
. 5.0,
X.Wh
) R e (3-106)
Q,

The parameter X is the quality at the core exit, which is basically the same as the quality at the ADS4
valves.

As mentioned above, the system (RCS and sump) is coupled to the containment, which is the ultimate heat
sink in the AP600 design. This coupling will provide a continuous mass flow into the sump at a subcooled
enthalpy. The sump energy equation, Equation 3-101, is different than the IRWST equation given in
Equation 3-85 since the condensate return from the containment is inchuded for the sump injection phase. If
it is assumed that there is perfect mixing in the sump (which is unlikely), the subcooled flow addition will
maintain the bulk sump temperature subcooled over the extended transient, which causes the injection flow
into the vessel to remain subcooled.
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TABLE 333
NORMALIZATION PARAMETERS FOR ADS1-3 PLOWDOWN

Note: ‘!heADSl-—3nlaeiu’esdmghmcvalvsmusedtonamahudlaohﬂcssmcettcymt}:m;hwﬂow

values. Thus: N‘l")[{lw's paes tztu-s

. -0 e -e

’ pv(To . TQ) pv ATo

h-h, h -h

he = -
b, - h. AT,

= T=

v v
20
Re = RR,, V,» = ol Voo o o2

RCS RCS
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PRHR - Sat

PRHR HX
C
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Figure 3.3-3 Natural Circulation - Two Phase
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TABLE 3.4-1
Pl GROUP SUMMARY FOR SINGLE-PHASE
NATURAL CIRCULATION WITH ACTIVE STEAM GENERATOR
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TABLE 34-2
PI GROUP SUMMARY FOR SINGLE-PHASE
NATURAL CIRCULATION WITH ACTIVE PRHR

PIRT/Scaling Closure Final August 1996
m\273 1 w-14 wpf 15091796 3-54




WESTINGHOUSE PROPRIETARY CLASS 2

TABLE 343
PI GROUP SUMMARY FOR TWO-PHASE
NATURAL CIRCULATION WITH PRHR ACTIVE

gApOAZO

I, 1.0 Buoyancy/Buoyancy ; 1
w! OIIN +1
0 p 8.
I AL [[ N ]N'c" ZN"C”} Momentum Flux Due o Boiling Phase X
!:’ . Change/Buoyancy
e, g4p, 4z,

W! 142N Npy =N, = (1 + N) Nig)

" Momentum Flux Due to Condensing
A,,2 P gAp, Az, Phase Change/Buoyancy
From Energy Equation
w
IL W, Cw AT, Sensible Heat/Core Power

Q,
W p. e
m, o Py

P.Q,

W
....".Ei Convective Heat/Core Power

Q,

Boiling Heat/Core Power
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I I, ] (EL Y InertisBuoyancy
p;vacs A g L'
W, IR,
I, LA Resistance/Buoyancy

l I,

Buoyancy/Buoyancy
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From: Winters, James

To: Agona Norma; Alfieri, Beth; Aliberti, Antoinette, Brown, William; Corletti, Mike:

Cummins, Ed; Deutsch, Ken; Hutchings, Donald; israelson, Gordon: Jambusaria,
Harshad, Loftus, Mike; Mandava, Rao, Mankowski, Mike; Mazon, Mary; McDermott,
Dan; Nydes, Rovin; Omr, Richard; Piplica, Gene; Prasad, Narendra; Rarig, Bruce:
Rittenberger, RV, Schreiber, Roger; Schulz, Terry; Sherbine, Cathy; Vijuk, Ron; Willis,
Jeff, Wills, Mark; Winters, James; Flanders, Ruth; Hellested, Rhonda: Kovach, Linda:
Marshall, Anita; Miele, Kellie; Olesky, Cindy; Rulis, Kathy; Ahmed, Hassan X
001; Bachrach, Uriel X ; Bajorek, Steve M.; Besspiata, John J.; Bhowmick, Dulal C -
Bruschi, Howard X.; Bueter, Tim W. 001; Butler, John C ; Canton, Mike H;
Carlin, Edward L.; Carison, W R ; Fakhri, Ali |; Fittante, Randy L.; Forgie, Alex X
Funkhouser, Bob E.; Gagnon, Andre F.; Gamer, Dan C.; Gresham, Jim A.; Grover,
James L.; Haag, Cynthia L., Halac, Kent E ; Hayes, Thomas F_; Hill, Gregory J.;
Hocnreiter, Larry E.; Holderbaum, Doug F 001; Johnson, Ed R.; Keaney, Susan
L.. Kemper, Robert M.; Kennevan, Pat A ; Kerch, Steve P.; Kester, Douglas A.; Lapay,
Bill S.; Lindgren, Donald A_; Lutz, Bob J.; Mahlab, Moshe X.; Mcintyre, Brian A.;
Mcnamee, Kevin F.; Meyer, Philip E.; Morgan, Dale G _; Nissley, Mitch E ;
Novendsterr;, Earl H.; Ofstun, Richard P_; Ohkawa, Debra K. Osterrieder, Robert A
Peters, Fred E.; Romanko, Kim J. 001; Rosenthal, Philip W.; Roweil, Tim D.;
Sancaktar, Selim X. 001; Scherf, Dave E.; Scobel, James H.; Sejvar, James X.;
Sickles, Dave L.; Slabaugh, Scott K.; Sloane, Barry D.; Spencer, Daniel R ; Thompson,
Craig M.; Tupper, Robert B.; Vijuk, Robert M.; White, Don W.; Woodcock, Joel
001; '‘Cummins', Young. Mike Y.

Subject: RE. Open Item Tracking

Date: Friday, December 068, 1896 1:11PM

As a result of discussions with Richard Orr and Diane Jackson (of NRC) we will be adding one more status
category. It is "Audit N" to be used for items where we have completed the work, but the work is contained in
documents, such as calculation notes, which the NRC must come here to audit. We believe its use will be
limited to the structural area.

Thanks

Jim

From: Winters, James

To: Agona Norma, Alfieri, Beth; Brown, William; Corletti, Mike; Cummins, Ed; Deutsch, Ken; Hutchings, Donald;
Israelson, Gordon, Jambusaria, Harshad, Loftus, Mike, Mandava, Rao; Mankowski, Mike; Mazon, Mary;
McDermott, Dan; Nydes, Robin; Orr, Richard; Piplica, Gene; Prasad, Narendra; Rarig, Bruce; Rittenberger, RV,
Schreiber, Roger; Schulz, Terry; Sherbine, Cathy; Vijuk, Ron; Willis, Jeff: Wills, Mark: Winters, James: Flanders,
Ruth; Hellested, Rhonda; Kovach, Linda; Marshail. Anita; Miele, Kellie; Olesky, Cindy; Rulis, Kathy; Ahmed,
Hassan X. 001; Bachrach, Uriel X ; Bajorek, Steve M.; Besspiata, John J.; Bhowmick, Dulal C.; Bruschi,
Howard X.; Bueter, Tim W. 001; Butler, John C_; Canton, Mike H.; Carlin, Edward L.; Carison, WR
Fakhri, Ali | ; Fittante, Randy L ; Forgie, Alex X.; Funkhouser, Bob E.; Gagnon, Andre F.; Gamner, Dan C
Gresham, Jim A_; Grover, James L.; Haag, Cynthia L.; Halac, Kent E.; Hayes, Thomas F_; Hill, Gregory J.;
Hochreiter, Larry E., Holderbaum, Doug F. 001; Johnson, Ed R., Keaney, Susan L.; Kemper, Robert M ;
Kennevan, Pat A ; Kerch, Steve P, Kester, Douglas A.; Lapay, Bill S.; Lindgren, Donald A.; Lutz, Bob J ;
Mahlab, Moshe X_; Mcintyre, Brian A.; Mcnamee, Kevin F.; Meyer, Philip E.; Morgan, Dale 5.; Nissley, Mitch E ;
Novendstern, Earl H.; Ofstun, Richard P_; Ohkawa, Debra K.; Osterrieder, Robert A ; Peters, Fred E.. Romanko,
Kim J. 001, Rosenthal, Philip W.; Rowell, Tim D.; Sancaktar, Selim X. 001; Scherf, Dave E.; Scobel,
James H.; Sejvar, James X ; Sickles, Dave L.; Slabaugh, Scott K.; Sloane, Barry D ; Spencer, Daniel R ;
Thompson, Craig M., Tupper, Robert B ; Vijuk, Rober* M.; White, Don W.; Woodcock, Joel 001; Young,
Mike Y.

Subject: Open Iltem Tracking
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Date: Tuesday, December 03, 1996 1:53PM

Consistent with our implementation of a combined NRC/W schedule for FDA, we are going to streamliine the way
we track Open Items to closure. This approach was suggested by DOE and agreed to by NRC. Starting January
1, with first Thursday report on January 2, we will report on the status shown in the NRC Status field of our OITS

data base. Westinghouse will retain write access, but NRC can redefine status by phorie or fax or letter as they
see fit.

A new set of status categories and rules will be in effect. The new, and only, status entries will be:

Action W - There is a new, specific deliverable (RAI response, WCAP, major WCAP revision) owed by
Westinghouse. This deliverable is easily identifiable from the information in its OITS item. This status can be
used ONLY if a unique, new deliverable can be identified which will contain information to close the Open Item.
Action N - NRC has the action for first review or major rereview or policy decision or other action.

W-Cfrm-N - Westinghouse has submitted a draft or markup of a WCAP or SSAR section to resolve an NRC
question or minor comment. This draft or markup can be in an RAI response or fax or letter. A formal revision to

the WCAP or SSAR section must be promised. NRC is still reviewing draft or markup to ensure compliance with
request.

W-Cfrm-W - NRC has reviewed the draft or markup of the WCAP or SSAR section and has agreed that its issue
formally as a revision will satisfy the concem. The remaining Westinghouse action is to issue the change in a
formal revision to the WCAP or SSAR section.

Resolved - No further Westinghouse action is required. Remaining NRC action is to issue FSER section, if
required

Closed - No further NRC action is required.

We wili have a training session on this stuff in January if enough of you think it is necessary.

We will start out by going backwards. That is, NRC hasn't recognized a move from Actior W to Action N for
many of the items we consider closed. This means that licensing and project engineers will be required to
explain the benefits of timely statusing to their counterparts at NRC. This will focus all of us to identiiy and close
the items that really do stand between us and FDA.

Mike Mankowski will be helping to reset the data base and generate reports in the "new way." | ai, always
available to answer questions.

Thanks

Jim
x£290
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Project Status Report

Selection:  [DSER Section] like 9%

Open Item -
Type Inactive /Vn‘ ActionW /| Action N Resolved Closed Total

DSER - Ol / (r 11 0/ o 0 rg\ o s | 1/ a4 49 ; 8 0 / 49
DSER - Confirmatory ; 0 o 7/ 0 o /Jofl o/ 0| o s o 0/ 0 o 7 0
DSER - COL / 4] o ¢+ © 0 7] 2 0 7 2 0o 7 1 6 7 1 6 / &

DSER - 0150 / 1 o/ o | v 7] o/ 1t | o 0| 2/ 0 s 1 3 |
RAL-OI / a% o/ o 1 /{26 | o 7/ 8 | 0o / @ / o© s o
RAI -Confirmatory i y o/ o o /Jo o/ 0 | 0 0 o / 0 o / ©
‘—Mcetm; -0l / 3 o / 0 s il | o/ w | 1 s s | 1w, 20 | e s e

Teleconference - Ol 7— 0 o ¢+ o0 0 /| S ] o 7 1 ¢ / 5 1 /ﬂ 0 ~11 /~‘; |
Total ' 12 1 o 7 o AL o / 4 | 2 ; 75 | 2638/ 20 | 22 ; M
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Post-It ™ brand fax transmittal memo 7671 | # of pages » .7
’:d:u. Huremani F”IM WhasTet 5
W Ahc * JEST 1A/ SOV &
Winters, James ez -374-5290
TN ') L
From: Winters, James
To: Corletti, Mike, Israeison, Gordon; Nydes, Robin, Schulz, Terry, Lindgren, Donald A
Cc: Vijuk, Ron; Winters, James, Mcintyre, Brian A
Subject: My Notes from Today's Call with NRC on Chapter 5
Date: Monday, December 02, 1996 3:01PM

We had two calls in one with NRC on Chapter 5. One covered leak detection in abnormal operation. Lindgren
will cover that part. The other covered discussion and status of open items for Sections 5.2.5 and 5.4 11 of the
SSAR/DSER. The foliowing are my notes from that part of the call ordered by Open Item number.

157 - We need to tell NRC, explicitly, where we covered the CVS portion of ISLOCA in the SSAR or other

document. See responses to RAIs 441.132 and 210.61
Action - Corletti

158 - How do we really comply with RegGuide 1.457? ABWR put compliance pointers in the sections so it would
be obvious to a future reviewer what the method of compliance with 1.45 is. | told them that | would talk to Brian
to see if we had any problems with that approach, considering the global precedent it might create.

Action - Winters

164 - same as 157 for different system.
Action - Corletti

NRC took the action to study the action completion times and their justification for the TechSpecs.

166 - Change NRC Status to Closed.

189 - Change the NRC Status to Action W. We need to explicitly tell NRC where in the TechSpec we cover
ISLOCA, especially in light o the earlier version of the TechSpec which had RCS pressure boundary valve
isolation covered uniquely.

Action - Nydes

170 - Change NRC Status to Closed. This is redundant with 169.

171 - Change NRC Status to Closed. This is redundant with 169.

172 - Change NRC Status to Action W - We need to explicitly explain the action times as they relate to the STS
Action - Nydes

173 - Change NRC Status to Action W - We need 1o explicitly explain the action times as they relate to the STS.
Action - Nydes

174 - Change NRC Status to Action N - NRC must review document on comparison to STS.
175 - Change NRC Status to Action N - NRC must review document on comparison to STS.
177 - Leave NRC Status as Action W.

178 - Change NRC Status to Closed.

178 - Change NRC Status to Action N - NRC to review SSAR section 383

182 - Change NRC Status to Action W - Give NRC explicit, specific reference to the part of Section 6.3 that
answers the question.

Page 8




Action - Corletti

183 - Change NRC Status to Closed.

184 - Change NRC Status to Action W - Give NRC explicit, specific reference to the part of Section 6.3 that
answers the question.

Action - Corletti

185 - Change NRC Status to Closed.

188 - Change NRC Status to Action N.

189 - Change NRC Status to Closed.

This record will be FAXED to Bill Huffman and form the basis for changing OITS.

Thanks

Jim
x5200

Page 8
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17. Quality Assurance

174  Combined Lkené Information Items

The Combined License Applicant will address its design phase Quality Assurance program, as
well as its Quality Assurance program for procurement, fabrication, installation, cons.ruction, and
testing of structures, systems, and components in the facility.

The Combined License applicant will also address its Quality Assurance Program for operations.

17.5 References

.

3

"Energy Systems Business Unit — Quality Management System,” Revision 1.

WCAP-8370 Revision 12a, "Energy Systems Business Unit — Power Generation Business
Unit Quality Assurance Plan.”

WCAP-8370/7800, Revision 11A/7A, "Fnergy Systems Business Unit — Nuclear Fuel
Business Unit Quality Assurance Plan."

Letter NSD-NRC-96-4670, dated March 26, 1996.
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AP6H0 Open Item Tracking System Database: Executive Summary Date: 11/26/96

Selection: {nre st code}='Action N' And [DSER Section] like ‘38 Sorted by Item #
fem DSER Sectiony Ttle/Descnption Resp (W} NRC
No. Branch Question Type Detast Status Engmeer Status Starus Leter No. / Date
463 NRRECGH 18 MTG-O1 Om R Closed Acon N
FAINMENT MEETING (3/28&29/94) ACTION ITEM 6 - Reevaluate the need to combwne the design wind load with SSF and provide resuhts of
; 10 staff. The staff behieves that the design wind load and high wind loads are not extreme conditions i cenain coastal swes. |
[umumumwiwm-mmhumw-ssuuaz _ Wind does not need to be combmed with SSE. |
{Action NRC - The NRC will develop develop & position on combaning SSE load with wind and carth quake load for resobotion of thisssse. |
H/Y NRRECGB is MTGOl O R Closed Aon N
[CONTAINMENT MEETING (3/28&29/94) CONCERN [TEM 4 - Consider the residual stress effect on the tangent modulus for the buckhng evalusnon |
the contanment sh. il P ) i, RN PR T A 1 PP I
fmmmnw"}“m‘m»mma A el T L L e ST e ] ﬁ_']
698 NRRAECGB 382420 DSER O Owl(‘BllMcDeanol Closed Acnion N
IIWMMhWMwmﬂamﬂnﬂmw ;;‘jj ji__n:: ]
fmlw-‘inmd*w;&m&mmﬁliﬂé—ﬂvﬁuk—d-mﬂd&m “'
lrepont. rev. 1 The leakage arca in the severe accident 15 equal to that cormesponding to the specified contanment leakage of 0.12% at dengn basis
lconditsons. There 15 no morease m leakage area caused by contamment pressunzation.  The ultymate pressure capeaty for contanment funcoon s
ic-lnahedwmumtegmdm“n&ﬁeﬂnﬂ\ﬂ Thus the general membrane sheil remams elastic for pressures up to thas
quﬂwbdn‘emumw&mm See also the response 1o RAI 22014 for the equipment hatches. |
Page: 1 Total Records: 3
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AP600 Open Item Tracking System Database: Executive Summary Date: 11/26/9%
Selection:

DSER Section/

Type

[nre st code)="Action W And [DSER Section] ike ‘3.8* Sorted by ltem #

Trtke/Descrption Resp W) NRC
Detasl Starus Engneer Status Status Letier No. / Date

1282

31252

3254

1258

2%

3375

NRRECGR

MRRECGB

NRRECGB

NRRECGHB

NRRECGB

NRRECGB

10

LR &)

385

RS

385

R R

Total Records: 65

RALO1

RAIOI

RAL-OI

RALOI

RALOL

RAJO!

Orr ) NRCBM Acnon W Acnon W

IRAI 230,101 Apni 5, 1996 letter- hmmWMMm.um—wuumm;;']
the analysis should be vaned over a range from soft soil 1o hard rock i determuning pressure distnbution undemesth the foundation mat In additon, the i
»mdmmmumwumuwmumdwum_ﬁ‘_ﬁ_‘__J

P

RAI2 \0|02Aan 1996 letter s-celbeh-eu-ndnufmmdnln-xd-\h&qm&ecﬂeﬂdhgemdmmhm
of the basemat could be significant and should be considered. ol g% =R T e Tt

[Deoigs culentations & 8 pregress ol will be mvailbs for soview in prapossd mosting in Sepioesber, 1996, |
Orr / NRCBM Adion W Action W

RAT 230103 Apni 5. 1996 ietter: Settlements induced by construction procedure and loads may lead to significant locked 16 sresses. These settlement
ynﬁxdmwdnm‘dhgm;mdmmwbwnhmahuﬁmi_‘ £ S JLEY P

[See Open tem 3%.5-10. Denign cntena were discussed in July 11, 1996 meeting and will be mncoporsted i SSAR. ]
Orr / NRCRM Acnon W Actnon W

‘RAI"“OINAan 1996 letter anemu-gmun:nqwemokhhuduﬁmﬂuhudvmamg-&-q;;—gwdm—]
pdmammmmuwwmwwuwum.um N, B =

'See(benhn‘!‘ll LN A 1 i ]
O / NRCBM Acon W Acnon W

flAlZ‘OlO“Aan 1996 letter- ha&rmmh@”m‘{mwm Mm-ltcuudkuxm I
‘butlding (especally the mat foundahon at the junction of the shueld and suxibary bnldings). With relanve small thaickness of foundation mat (the mat !
[foundanon at the junction between the shield and suxihary busldings 15 6 fi), the congestion of remforcement st these locations may canse mduction of the
‘sh-moﬁo-hnnl mai. This should be considered in the foundation mat design - L L, it

ﬁimm-m_;:ae};;v; M;mmM-H\ill IM-ee.g NR( Mm““- j

[proposed meeting wn Fail, 1996. o= OO Lt miDe e WS AT T L B e B T e
On Resoived Acnon W NSD-NRC- M?!Z

memuummaummwmmm.mmm.wm-*mo«um
nn!-drmme m)nwms&mdkwm&mcﬂuﬂad&ruim o a—

rAmmW mﬁwmuﬂmm.d&wmu&mmmmtumwmm
lm The verncal surface at the compression nng can also be assumead 10 be composite since there 15 a steel connection across the plane. Thas
informanon was provided 1o the NRC in lester NSDNRC-96- 4732, dated May 30, 1996, The supporting calculanons will be avalable at the andn of the



AP6IN Open Item Tracking System Database: Executive Summary Date: 11/26/96
Selection: [arc st codel="Action W' And [DSER Section| bike '3 8* Soned by ltem #

DSER Secnon/ Trtle/Descnption Resp W
Quesnon Detas! Status Fngineer Status Status Letter No. / Date

LR B | Orr Closed Action W
'RA! 2‘097 Apnls I%lus wmnwmmummmmumnwww.um

Oﬂoud Tkmcdﬂomnndo&dn\b“kev 7mm2n _ E L R EERUR . I, T
O Closed Acnon W

IRAI 230 98 Apni 5. 1996 ieter Westimghouse should complete the new design of structural modhiles (wsing shear studs) and subenst the design for safl
[vnne' e arErme T 5

{(‘looed mwmwmmmmwwnm-mmwnm 7
Oml!ednel/Nll(‘BM Action W Action W

[RAI 230,99 Apnl 5. 1996 letter: ]
’hbmamm-dhdmleunwmm the SSAR states that the embedded extenor walls of sersmic Category | structures
jare designed to resist the worst case lateral earth pressure loads  However, dunng design review meetings, the staff found that (1) the sosl pressure used for
mwammmmuhupmmmmmum.ugmm and (1) the dynanuc sorl pressure due 1o the structare 4o~ |
Mmd!emfmhd’mmmcmum—nm and radwaste buildmg) was not mcluded mn the wall desgn In
uddnon.fmmhhﬁhmhmhuuﬂuﬁmmib&m-ﬂd\m; Westnghouse apphed heavy shear renforcement at
Hlocations such as the unction hetween walls and foundation mat With the relatively small thickness of walls (the wall thickneass &t puncthion with the
foundaison mat 15 1 ft), the congestion of the remnforcement at these locanons may casse reduction of shear resistance of walls. Westinghouse should

MMMMMII&MWG.{M"F - B L.

Despdexmwdbvnllhewu]dﬁefm.ﬂnhll 1996, I ol

Orr /NRCAB Action W Action W

nRAIZ‘Olﬂh)Mmﬂ 1996 leter kaolommqmu)m“mwdnddh&gndmmmbﬂwdh
'WW The vemical component of the earthquake ground motion tends to increase (add to) the water pressure aganst the passive contamment
icooling system (PCS) tank walis. mehtm&un&wamﬂw“hmm&ﬁﬂ“m
}mof However the staff found, dunng the meeting discussion with Westinghouse, that the design loads for the outer tank wall are very Jow. Westmghouse f
{should demonstrate and pastify the adequacy of these design loads e WL L

'WMuM’n’&MMMnMM“-M 199, Md!uiowenn!lbeouq-elwh-lﬂs ",

1“1"@""!‘3 dA e 2 el T : - ek e R T N e e e T
O Resolved Amw

'RAIZ‘ONIXMMIH 1996 letter Thfd’wummﬁquhmﬂ*mddnﬂh&gmdmue‘bhd@dh
lwm Because the slope of the conical shell 1s relatrvely shallow (15) degree, 8 hugh honzontal component of the mn-piane sessmic force in the
sheli due to vertical excitation of the tank under an SSE should be expected © apply at the top of the tension ning beam which supports the conscal
jsheli. T\uhmmalﬁ:menﬂ(l)whﬂmmukmmhmﬂmehmmmw&wm-dal
torstonal moment on the tension nng heam and bending moment at the top of the supportng columns to the tension nng beam. Westnghouse
[Mc«u‘uhumm-hmrqmw e e e

‘(MWMMMWWMMM [wm'ltvﬂkfm.&lnh&lm
O /NRCAR Resolved Acwon W

[RAI 2%, lm&uApd* 1996 letrer mfoll\wrn‘nmmWanddnmdithMnnlmmnﬁmth

Westmghouse: The pracast pannels of the shield building rmof am temporanty supported on the contanment vessel dunng constraction. Westnghouse's
analysis calculated the maximum reaction loads apphied on the contamment vessel dome and also ndicated that these matimum reaction loads would be
[reduced as, dunng construction, mcreasng number of mof pansis are nstallied, and the suffness of the overall structure increases as cach paned 13 erecred.
WWMM*WWJMWMMWMm&MVMM RO -

t(mhvchuamwwedn“apm&nhum lwwnavﬂehr“-ﬁn.l%. gy VT

Total Records 65




AP6I0 Open Item Tracking System Database: Executive Summary Date: 11/26/96

Selection: fnre st code}="Action W' And [DSER Section)] hke 3 B* Sorted by ltem #
fem DSER Section/ Title/Description Resp W) NRC
Neo. Branch Question Type Detast Status Engmeer Status Staius Letes No. / Date
2515 NRRAECGB is TEL- OV O Closed Action W
!Tebm!-ell 1995 - ‘mwmuumd“&.dmdmbdm m*duq@;_
lm..udmm-wmmuuw The matenal requirements and effect of corrosion should also be
jmcluded.
[Closed - SSAR sctics 35,215 hat boum roviesd 1o include maiecial and adfiionl mformation o e diglcomemt ycbes. |
Fangue is evaluated in accordance with ASME subsection NE as stated i SSAR subsection 38.2.1.5.
Bellows matenals are stainless steel or mickel alloy. Comosion 1s not expected. if there 1s any degradation ot would be observed by mservice mspection or
{_nea-! The bellows are ncluded m the IS! of the contanment vessel as well as the contamment leak rate tesing. =" Tt
2816 NRRECGR 382 RALOI O Closed Action W NSD-NRC- 964641
||Mhdﬂems&mkeﬂm0dkmmldASW(Mele&lnthrmtdteem-‘mn& I
‘md&ndmﬂmmndw Sd-nnounﬂiuevr- o r L WYY, TR -
[2/15/6 Proposed - Evaluaon was provided 1o NRC i DCP/NRCOSS]T . - ey, SA—r
2928 NRRECGR 382 MTG-O1 O Closed Acton W
!Rm&SARm 1l_lll Im“&mﬁmndbmdwd“em ] 7‘ ___ 7**mvf::_» ‘}
IClosed - Included m SSAR revision 7. T L el = A AT
2929 NRRECGB 382 MTG-O1 O Closed Acton W
[Provade a table simlas to SSAR Table 37 2 14 10 describe the models and associated analysis methods used to analy ze each pormion of the contanment ]
‘vend.
L MEp CSNCRCN — SR SRS - — = = SRR pe————
[Closed - hchnSSARRmT msszuhwuu o e ALl ST T
2930 NRRECGB 182 MTG-O1 Om Closed Action W
’Vmu&mdqu-m(mﬂmlmunh‘RChmndym ‘ __i j’ -;;_ '_____]
[Seismic input motons iransmettied to NRC were venfied and found adequate. ]
20857 NRRECGR 382 MTG-O1 On Closed Action W NSD-NRC- 964732 5/319¢
[Mmcmmanummmmmhmmdumu - :j 7 #—f"]
[Closed - Respomse provided i siem 1 of letter NSD-NRC 96 4712, dated May 30,199 b= A L
3058 NRRECGE 183 MTG.O1 O Closed Amw NSD-NRC 964732 S/3196
.thmmummm-ummn;dmw.AM2dnm--.mm
IM‘IMhmnﬁeANSALIX)MmTM’I t© 78 mn the Westinghouse presentation uend » = 20
[Closed - Response provided wn sem 2 of lester NSD-NRC 964712, dated May 30, 1996 7 . " ey -
1059 NRRECGB 383 MTG-O1 ORR Closed Acnon W NSD-NRC 964732 573196
'M““"’",’,‘f_"ﬂ’f‘mw# madomdhnmdmkma ] LA LA
(Closed - Response provided in mem 3 of letter NSD-NRC 964732, dated May 30, 1996 T iple Sl Wy
3060 NRREMUB 183 MTG-OI O Closed Acnion W NSD-NRC-4712 513196

Page: R

Total Records: 63

anmbhMhhwwnﬂthw"mthmw-‘ﬁuw)mh
lrqumanddevﬁo-lwh Mmd”m%fa&wmdknﬂ!m&p‘ti T N T

[Closed - Response provided in em 4 of letier NSD.NRC 964732, dated May 10,1996 e ol e b Y
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AP600 Open Item Tracking System Database: Executive Summary Date: 11/26/96
Selection:  [arc st code]= Action W' And [DSER Section] like '3 8% Sorted by liem #

Resp W) NRC
Engineer Starus Status Lemer No. / Date

DSER Section/ Ttle/Descnption

777

778

779

2347

2348

2349

Branch Question Type Detml Status
Orr / INUNRCBM Closed Acnon W

NRRECGR 18519 DSER-O1
’wm Momdnnﬁedm’lweﬂtd d&wm&fm»-.d&emd.d;;;a;;—-*d ]

w. L - IR ; S
lwaamﬁum-wamm hwﬁwmmnnanmde*M d Bffec |
(of side soil was evaluated and 1t was found that side soif almost eliminaies bftoff . For hard rock site the liftoff 1s proportional to shear modulus whach 15

jabout 10 times higher. Hence kftoff would be about (.04 inches neglecting effect of side soils and almost zero wath side sorls. Therefore impact 15 not
pw
El-udmnedgu-dm-eum:mdmwvmaﬁf«-ﬂmhmﬂh

[Documentation is available for review n meeting @ December.
NRRFCGR 318520 DSFR-O4 O Closed Acton W

’WWMMMHM"S mhm-mﬂm&fmw el L L U N .

nmusmh«mmuvmummﬂ;
!m‘ Westinghouse will provide techmical mformanon and final design calculations for the staff to review m meetmg m December.

NRRFCGR 38521 DSER-( Orr Closed Acnon W
fwmwwmnm&wdhmmdmhuu.ﬂ“vm the adequacy of INITEC™ s-—h.zp;.iﬁaw
|computer programs used for the foundanon mat design. hmwmwﬂmmnﬁmumuﬁnh“c)d&

‘equwﬂ.““‘gw&hn@adﬂmnﬂul«xdmw . ol L Y
MM@&J&&:&MMMW(mmmmmmhm(‘nnmdm Al;ollhhe-
lmudn-vnﬂnb The in-house postprocess computer programs have ben reviewed and compansons made aganst hand calculatons.

{Action W - Westinghouse will provide technical formation and finai demign calculations for the staff 1 review in meetmg n December

NKRECGR 18241 DSER-COL - On Closed Action W

fssu|mmLmmmna’mwuuﬁMhuw-m.uAmsw e _ ici j

*D&u‘madmmeem;u(“mwﬂ 3195 Ewdﬂldmmmkmmmﬂmm&rnaLml( m.‘w

[requrement. Revise SSAR 38.6.1 to change “ultimate capacities” to "ultimate pressure capaciiies”
[Closed: additonal clanfication 15 requested under RAT 220102 trnemitted by NRC letter dated Apnl 4, 1996 ; el __ "

NRRFCGHB 383 MTG-O1 G / NROUSM Action W Acon W

lwmwmummmmuwmm-usm i & oy |
1

f'nmnpnofhmod&hahvmmdynmunﬂ-kﬂemhh&mﬂymuﬂm ﬁetnpa-nun ’&NIO(MIH’)&‘..O]
(23«“ S S R .. BT - T T e

ig3 MTG-O1 Orr/ NR("M Rnolved Aam Vc’

NRRECGH

{w“ mmmmm-mut Mmmemmanwmm-ewh-al
n late 1996

NRRECGB 133 MTG-OI Orr / NRCSM Acton W Acnon W

lwmwwmd- ‘Ond\wdlnlheM lmmdﬂemuﬁmw“huﬂ

[WM mwmw1l-wtﬁusmnht~dmad\mmho&mdADSMﬁwh.mdm*rdnlp _ 3

Mmdl@wﬂmbﬂfuﬁu‘ﬂmﬂhwh-ﬂmulm i, L } g =

Page: 7 Total Records. 65
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Selection:

DSER Section/
Quesnon

Type

fnrc st codel="Action W' And [DSER Secuon] hike ‘3 8% Sorted by Item #

Title/Descrpion Resp (W) NRC
Detas] Status Engneer Status Status Letter No. / Date

766

767

768

769

770

775

776

NRRECGH

NRRECGB

NRRECGB

NRRECGB

NRRECGB

NRRECGB

NRRECGB

Page: 6

3858

1859

385-10

18511

IRS-12

38517

18518

Total Records. 65

DSER-Ol

DSER-OI

DSER-Of

DSER-OI

DSER-O!

DSER-Ol

DSER-O1

Orr Closed Acon W

"mMmhmmdmnMcmrmhfmmwdwmkdmd&w
results chtaned from these codes.

{Closed - Vah methmumwM-m 199 (‘mdmﬂsdmu&m
‘hand cataculation are included 1n revised documentation
[Aaionw Westinghouse wili provide technical mformanon and final design calculations for the siaff 10 review in meetmg m Decernber. |

Oper Closed Actnon W

'Westinghouse shouid perform addstions] review of the basemat analy sis. and should use simphfied analy s hased on ACT 116 procedures) to venfy the |
dewgn adoquacy e b A e, Tl A

‘Wmha;hwd;:m memhnebapﬁ«mdmmmm T Tn e I
lmw Westinghouse will provide technical mfirmation and final design calculations for the saff 10 review in December meeting. Fe

Oy / Bechte! / NRC BM Action W Amon W
L‘fmdmwwmmumfwtmm ; el BT === ‘_“ g :”_m‘—_l

a5 A s S A S

Auls hmemdfamM-wnssud-mllSJJ T\em&s-tndnm‘z‘ As
m June, 1996 meeting, Westinghouse wall consider effect of long term settiement. NRC requested that the accepable settlemer durmg

Or / NRCBM Action W Amm w

lwmmmmm»mummnmmwmwtmmmmmufo—u—-
Ialmm@mm(g)mm«wwmmmm-uw

Additional unalyses have been performed as described i SSAR subsection 18542

Action W - Subject was dis ussed duenng meeting on July 11, 1996 Wesnnghouse sl include in the SSAR aite miterface cntena reiated to the local

vanability of sol siffness below the foundanon. The allowable vanabihity will be included i the design of the basemat

Sotl varusbrlity has been addressed in the documentation avaslable for review n meeting in December. A draft SSAR revision s beng prepared.
O / NRCBM Closed Action W

Westinghouse should perform addtionsl analy ses and design for the sersmac shears and moments due to out of phase vibranon hetween the shiekd taslding. |

contanment shell, and mtemal structures.

Tmmw:dmuum'dhwm mml“;muﬂmmuﬁb&n-

at the ime of maximum loads. Westinghouse will complete documentaton
Action W - These plots are avaiiable for review in proposed meeang i December, 1996. ,
Orr / NRCBM Closed Amon W

Wmmm&wh&ﬁhwdhxkﬁsnhksmdhmfm“

[Action W Mammm—uwmm“mnssmmuu’ Tkmhvehmudnhh&
lm&up Dommnw.hﬂefmmﬂmq-m =iy B AL

Orr/Bechwel /NRCBM  Closed  Action W
Westinghouse should provide overhangs st the end of the NI foundation mat (to ensure adequae rebas devclopment length). or should use special end |
plates for rebar anchorage, mmhbﬁmh&_ﬂm(ﬂxﬂ@u&ﬂn’-nmﬂ_'_w__ -

I(mmmwuhud&MMM(wmmm&thb Typecal details for wall to mat connection
are svaslable for review dunng the meeting ; December, 1996 : _
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Selection: [nre st codel="Action W' And [DSER Section] like 3 8* Sorted by Item #

o DSER Secton/ Tyl Descnption Resp W) NRC

No. Branch Question Type Detar Status Engwneer Statos Starus Lemer No. / Date

754 NRRAECGB 318446 DSER-O1 Omr / NRCSM Action W Action W
{wmwmmmmuwud&'&mm Mbh-&: hfaﬂuﬂa“.‘&mg W}
m(“ B _ PP Taln 3 B =T e e o
ﬂhwhﬂmlmdmf«mdnmdmﬁe%l AMMwﬂkpuwdednawm(ll*oll‘-l Analyns and denign
MdﬁeﬁrludsnmvavdnSSARMQ
NR('&ommt-gnMﬁ-‘muM o A ~ =l Toem

758 NRRECGB 38447 DSER-O1 Orr / NRCBM Action W Action W
'Wm;hdmmpm&d-i;fﬁew lmemﬁ.iiﬁHMM-‘e’lﬁT(umdm“
|M).-dhmm(upudhwhdg_‘)___-i__ B
mmdhw;;@-hw:@:&wh&mwmmw..m 1
mtems! structars and the shweld building. Design reports for the nuclear island basemat, auxihany buiding. contamment ntemal structure and the shield
building will be available in meetings in December, 1996 and January 1997. b L

757 NRRECGR 18451 DSER-O1 O / NRCSM Am w Action W
'\\mdnddudnknw: Md&SSAl.n‘uawmofmadla*Muw-lmiﬁem
anﬂ!MdﬁeﬂM TP Py TR, 1T e ) R R e e e
SeeOl3gALY D ke e R e i AR e e

758 NRRECGB 18452 DSER-O1 OWIR.nINRCSM Action W Aaunw
'WWMMWQMSSAR!{WFw-kUnMMM 3 j;;‘_:-ii_-_—_:—‘l
iAMﬂmmh.&deSARuMnlm lw-m ! LT L _-~"1g
See NRC letter dated 7/1596 - more information needed on quality control e

761 NRRACGB 3853 DSER-O1 Orr / NRCBM Closed Acuon W
lwmmmueﬁmammmmmmm_ _de-pngﬁ tefondmmvln; H—;"M"-_“v-— -]
(mmm:--MnMdeWuWnSSﬂM‘l*‘ Rcvuon"'l M@T&ﬁé}
for uaff review dunng meeting in December, 1996, = s ot st

762 NRRECGR 1854 DSER-OI On/BPC Closed Acnon W NTD-NRC-95-4464
fwmwwmummmwmmmdmmm:m;ﬁ”' _.___,,_,.—__:}
Hmwmwvﬂdnnm;!;ﬂlmwlﬂmmii -ll;mw;;_SSARRmmi Treatment of buovancy will be “]
chrﬁdmﬁsnmmswmﬁl* R L o i (R NEL .

763 NRRFECGB 1855 DSER-O1 Or: Closed Acton W
mma-&;mmmmﬂmuvmummwummmaumam-uw
to the staff.

Total Revords: 65

Ianmm mlmm
'ThcﬁunhedloleldnSSAR was resolved by revision 7 of SSAR sebsection 38541

'Thmﬂnhedk»uwhwdm”nmm&eumoﬂ thmM&Mthmd
,hnuudm-mmmhde-@dhm These stdies were discussed i meeting in San Franaisco i 1995, and will be avatlable
ifor review by NRC staff in meeting in December, 1996, hmwwm&Mwmm-mmMuM

|
|
|
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Selection: fnrc st codej="Acton W' And [DSER Secuon] like '3.8% Sorted by ftem #
em DSFR Secton/ Tule/Description Resp W) NRC
No. Branch Question Type Detail Starus Engmneer Status Status Letter No. / Date
730 NRRECGB 3Ig34nt DSER-O1 O / NRCSM Resolved Acnon W
'wmumu& paummumugy_!m“"“ - ]
W—sé;xdmm-mén-h&mmwwm* S ILOS S A 1
731 NRRAECGB 134012 DSER O Ory / NRCSM Resolved Am w
Westinghouse should compale design summary reports using the format and ttributes described in Appendix C to Section 3.8.4 of the SRP, and thould
m&mfunﬁm_u_ S Sl o
llewlved M&-wwﬂhwwfwmmu'%;oﬁew ‘ —“_ _A-j::_._.__w___#_,,_ ij
732 NRRECGR 303412 DSER-O1 Orr / NRCSM Resolved Action W
Thsuﬂmﬂpufomamdm_-_@tdtemmm e LU e A A el
[Resolved - The structural module audit s planned forlaee 1996 ]
740 NRRECGB 18413 DSER-O1 Orr / NRCSM Acton W Action W
{wmmmmussn.mmwmumw-ummum“um
‘between these modules and those located inside the contamment. el LA BN ot ML
.Awdmuw-miwu;_m-ssunwn«uw};&;}I‘umadt&u ]
|{fnned floors. Further discussion will be added in SSAR Revision once module behavior study is completed (see DSER Ols on section 383).
744 NRRECGH 15424 DSER O Orr Acton W Action W
Westinghouse's use of Appendix B to the ACL 149 Code may lead to unconservative results for the design of steel embedments.
SSAR Revinon 7 secuoa-iif(l_mi w jemental critena. FT AR s R . o Tty
(Teiecon 112696 - Wio clanfy the fifih bullenSSAR. e
7458 NRRECGB 18431 DSER-O1 Orr / Prasad Ation W Achon W NTD-NRC-95-4464
fWemhoue ww m&e naeneum__ﬁe_:-gmd:lmd hwlmdm!hsmncmgl‘ ;_“:—:__ -~j_:_ 47 ”ij
'SSAR subsection 18432 Thasheenadded and 1723 1 has beenrevised =1 | '
umwum NRC wiil provide copy of staff position on combmation of live load with SSE. Westinghouse should address this posiion. l
WR("WFWMnmdiﬂ; R e e e L N S
749 NRRECGR 1R44 DSER-O1 On/BPC Closed Action W NTD-NRC-95.4464
rwmmwmiﬂgguMMWWWmMaummueMnnwm B L -
[SSAR Rev 3 Subsection 3.8.4.4.1 chudes additonal nformation on methods of analysis used for each rype of load. Wl
‘Meetmgb/l*ﬁ* Provide additional mformation in the SSAR on the anslysis and design models used for the shield buslding roof.
SSAR Sutsecnon 18441, Revision 7 provides mquested information.
xNR“mm design calculations dunng meeung n December.
750 NRRFCGB 18442 DSER-O1 On/ANSALDO Closad Action W

Total Records: 65

fWWmWMfmeuwwmfw&mm‘md”mm mh'mw-l ’

Met-odulog) quwm(‘-muMZ Thef-ddemulamforbdnddm-\dhpmmwm ]
.nwﬂmmm&mnl—elm Westnghouse should address comments wentified in meeting notes.

' omments from meeting have been addressed and were discussed dunng meeting on March 7. 1996, [
Closed: remasming 1ssues are tracked under new RAT 230100 transotted by letter of Apnl €, 1996,

!NR( 1o review design calculatons dunng mesting n December. G B B - N P s ity = Y J



AP600 Open Item Tracking System Database: Executive Summary Date: 11/26/96

Selection: [nrc st code]="Action W' And [DSER Section] like 3 8* Sorted by ltem #
Ttem DSER Sectony TutleDescrption Resp W) NRC
No Branch Quesnon Type Detasl Status Engmeer Status Status Letter No. / Date
n? NRRFCGB X R | DSER - O1 Onllnlm Aa’mw mw
'l'looed Mr‘ﬂmm"ofSSAR.MSI'!.dl&J S R Ry T P R T
3389 NRC letter dated 7/15/96 - Address use of sections 123, 1.25, and 1.28of AISCN690. i = LN
78 NRRECGB 318232 DSER-Of Orr / NRCSM Action W Action W
(Westmghouse should address the consroction sduced ress followng the conng of e comerete. "”—‘"’"j
[Closed - “Mm‘lemm“-no&hnmmﬂ__hv
INRC meeting notes 7/1/96 show this as Action W - wsmmaumt«mewpmunmnj
‘the dengn , Pt el = ol e e e R e S - S LR - L Mo o i =
ney NRRECGR 18313 INER-O1 Ory / NRCSM Resolved Action W
rwmwm 10 the dessgn of the IRWST, the combwnation of the load from ADS actustion and the SSE load. in addition, the thermal
LM;MhamMnumﬂwﬁi‘w___m‘_7_ L - o SR
SSAR Revision 7 subsection 8 131 combmnes ADS and SSF loads Mh&gmnﬂmna-ﬂudu”m]’d*\ltl -
(Calculations will be revier'sd durng the ool modwlesode. =~ 000000000
720 NRRECGB IR341 DSER-OF Onr Closed Action W NTD-NRC.-95.4423
mwmuwmusudulwwmm@ ‘——»i——__w - MJ
A-Ne-uMQQSARRn zmnmmm' _ - e Rl gl e
IStaff update provided duning R/1 795 meeting:
[Table 1.7.2-14 not consistent with Figures 3.7.2-1 through -3.
[SSAR revised in rev 7. o - SR e N L e L | __'r,
722 NRRECGB 18343 DSER-OF OWINR(‘SM Resorved Action W
fwm ~mmum ofhlmph-edml\ewdu-&;ipn secon _ _- _-_,,:_j___ ——__]
Resolved based on mformaron  the modle bebwvior sy |
724 NRRECGB 318348 DSER-OI Orr Action W Action W
‘Westinghouse should use  local 3D sohd model of the module geometry and matenals as the basis for developing squivalent isotroprc shell properties, or
Pf«m&wmu =Tl PSELINTY Ll i -, s
|('kuzd Mumwn.&mﬂn&mﬂeb&m“ ] R e L ke T
INRC meeting notes 7/1/96 show this as Action W - 10 provade the analysis and design results to demonstrate and confirm the adequacy of the method used
for design. Design calculations are available forsodhe.
725 NRRECGB 18146 DSER-( Orr Action W Action W
[Westmghouse shoukd sccepsably sddres ssves elame 1 the sesmyc modelmg of the commnment miemal stwswes |
’(‘km-d Thsn.nn&mdn&mﬂeh&lmm g Lt Py T g oL
INRC meeting notes 7/1/96 show this as Action W - design calculatons 10 be sudited by NRC gk L N o L
729 NRRECGR 381410 DSER-OI O Actwn W Action W

Total Records: 65

[wmw revise the combmned stress squations i Section 1A 212 of the SSAR 1o reflect reahistic action of the walls if braxial bending 15
required. = AN L ot AT o Sl i W= S o e T T

Closed - 'ﬂmmw*u«lnknﬂrhhm.‘s
INRC meeting notes 7/1/96 show this as Action W - to reexamine interaction equations descnbed i SSAR. A




AP60O Open Item Tracking System Database: Executive Summary Date: 11/26/96

Selection:

DSER Sectrony/
Quesnon

Type

[mie. st eode]="Action W' And [DSER Section] like '3 8* Sorted by ltem #

Titte/D . Resp W) NRC
Detaal Status Engweer Status Status Leter No. / Date

T08

Ti0

i

Ti6

NRRACGR

NRRECGH

NRRECGR

NRRACGR

182430

318311

38312

1g32-8

Total Records: 65

DSER-Of

DSER-OF

DSR-OF

OSER-OF

Orr Action W Action W NTD-NR(C-95-4464

‘Westmghouse shouid provide un the SSAR an assessment sment of the pressure capabik:ty of the mamn steamline and man feedwater ine hellows, & corresponding
fasture probability distribution curve, and the impact on the overall cumulative fashure probalality curve. et

The effect of contamment pressure on the heflows vs was addressed in the response to RAI 720 206 This « has been mcorporated i SSAR Subsection
(182426 Rev 1 The hellows remain mtact when the contamment shell remains elastic and imposed deflections remain close to the design conditions.
Fatture of the bellows 1s assamed to occur once the contamment cyhinder yields. This mechanism 1s already inchuded i the fasture probabwlity curve for the

oy hinder
!Dw.uwdlnneeq-('mm~ HAas MMWWGMSSARMMWMMWM“W-

nchaded in the contanment vessel cylinder yield farlure mode.
[Closed: further review 1s under new RAT 22099 transmutted by NRC lener of Apni 4, 1996

INRC Status !Update provided in September S, 1996 letter:
“This staff does not agree that this item is closed or resolved due to RA 22099, Both this open tem and Oi# 1268 (RA] #220.99) should be tracked
[ndrvidually 10 resolution. Action Westnghouse )

 OmfCBI T AmmW  AciaW
‘Westmghousee should increase the thickness or use stiffeners as 1 the ARB-CE System 80+ design) 10 meet the ASME Service Level C lmits st the |
‘ambrent of QORkPs (117 ifnu(ﬂu(n-h)va.ch.ud%illh(%mifout&nﬂb-k)mm

}I\SMFMCMMNMMI«& APSON comphes with ASME Code Case N 284,
;Wemdnmemu“aedco&we?dmmum'Samead(‘ cnitena approved by the commussioners.
INRC staff will review N2R4, Revision | and the ASME confim ation of the APA00

IClosed: further review 1s under new RAT 220,100 transt “tted by NRC letter of Apnl 4, 1996

'NRC Status 1 'pdate provided in September S 1996 lester:
[This staff does not agree that ths item 1s closad or resolved due 1o Al# 220.100. Both this open stem and Ol 1269 (RAI #220.100) should be tacked |

indrrdually to resclution. Action Westinghowse T, - Y . TR P L. P
Orr / Bechiel / NRCSM Actrm W Action W
Westmghouse should provide m the SSAR the connecton deals becwoen "M moduies, and between "M modules and other types of modukes. |

.\indulehchm:hd\ 1810 progress. 7%&“?;”0“0-&!&;““6';;—%@;7&“6:“;““”
' methodology defined by the siudy AMmmmhmmmmwm-mhw-mmmum l

during » meeting scheduled for September/October of 1996, Typical connection details will be descobed m SSAR.
Orr / INI/ NRCBM Actors W Action W
Westnghouse should demonstrate that the structure will not Wft up dunng an SSE. A

3l,nhuﬁ&k('lswmdrcmvenddﬁiﬁuﬂﬂmm‘*‘n&m“mm. M-dv;ldh
IC'IS and NI basemat response 10 sersmic loads 15 1 progress.  These analyses @ 11 demonstrate that Iftoff of one side of the CIS basemat 13 not signsficant.
[Result wili be available at structural audit.

0"”.“,(3’;'__.. - Am;n‘_r' Acton W
Westnghouse shouid sty the we of the ANSUAISC N630 Suandard and the ACT 149 Code for concrete lled steel Mmodles. |

10 SSAR Rev 7 Based on review by the NRC 1n & meeting on May 22, this

F(looed This 1esue 1s addressed in the module behavior stady f—-‘“—m_ Jude
i1ssue 15 closed.
'M""C"‘”"m")' 1. 1996 show thas stem as still open. wmmwuﬂ&vmfwww‘ -+




AP600 Open Item Tracking Svstem Database: Executive Summary Date: 11/26/96

Selection: [nrc st code}="Action W' And |DSER Section] like 3 8* Sonted by ltem #
hem DSER Section/ Tutle/Descnption Resp W) NRC
No Rranch Question Tipe Detaul Stanes Engmneer Status Status Lenter No. / Date
678 NRAUECGB 18211 DSER-OI Omnr Action W Action W
(Westmghouse shoukd accrptably addes concem egardmg loads and load combmations used forthe contamment vessel demgn. |
[ - e e T e g e E e i e il =
;mmmum-wmmm-nssmwe.
Level A Service L umnts
I Multiple safety rehef valve discharge 1s not a load cass for a PWR. APS00 inchudes an avtomanic depressunzation system (ADS) which discharges Lito
RWST The IRWST s independent of the contamment and ADS does not spply load to the contmnment.
’ The external pressure case occurs n combmation with 2 normal opersing plant condition as defined by the T0 and RO loads.  The extemal pressure
'results from a loas of contanment heating n extremely cold weather, as described in SSAR section 6.2.1.1.2. [t 1s » separste event from the L OCA
Level B Service Limuts
| Thers are no load combnations to be evaluated aganst these hmits.
{Level C Service | mats
| See drscussion under Service {evel A limits
| Operatng pressure has heen included with SSE i SSAR table
| External pressure 1s not combined with SSE becatise the two events are independent. The safe shutdown earthquake 13 assumed to cause loss of all
‘monsafery systems As described m SSAR section 6 2.1 1.2, the worst extemal pressure occurs due o loss of all AT m extreme cold weather. Thas event
mesMnhmMmMﬁmhwwm-‘mmwhmﬁ‘-.m
[reduction within the contamment and an accompanying pressure reduction. The pressure reduction occurs slowly and the reduction 1s not significant dunng
‘the 30 second duration of the setsmuc event.
iMlsmmmmmm:dmmmm.ﬁuSSEndmm. In addition, even if the SSE were
ito ocour duning very coid weather, the pressure reduction would not occur until after the earthquake has fimished. Thes, the loads do not ocour concurrently
jand are not combmed.
|Level D Service | mmats
| See discussion under Service Level A hnuts
;Aamn W - Discussed in meeung at CBI 8/30 . 3105 ]
:’ tems other than combnmanon of extemal prssure and SSE were accepted and resolved. |
| wmw.mmvmunm-—u-nuamwmmmdapﬁussemmlma '
. Thas combanation 1s incorporated in SSAR Revinion 7 i
{
See NROC letter dated 7/19/66 which requests additional SSAR documentation P L it BCRlL. 2T v
681 NRRFCGB 18242 DSER-O1 Opr /WSL / NROCV Action W Acion W NTD-NRC.G5.4464

IWestimghouse should demonstrate that calculated stresses i the viciity of the concentrated masses based on an equivalent static analysis bound the local
sresses computed by the dynamicanabyss. ikt b

[lnddy-m-dymmpﬁumdfmtenwofhlocdmmnmteﬂnmuwmuhwﬁ*mud&
contamment vessel  The local analyses have heen added i SSAR Rev 1

|Action W - Discussed at meeting at CBI 8/30 . 11/95;

'Westmghouse stated thai detatled analy ses and design of the

|containment vessel in the vicinity of concentrated masses are beyond the scope of the AP600 standard design. However, Westinghouse agreed to expand
ESSARSeaml.l.l,l.l.mebdt(I)tmmdmwkuﬂh&Mﬂmde(l)hW!m
sm-mnwmmpmducmﬂmmupvm.mummmm:wmuw
|adjacent 10 focal masses, and (4} methods for l
levaluating the compressive strength of the contmnment shell in the vianity of major penetagons. ”’

Page: | Total Records: 65
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Selection:  [nrc st code}="W Confrm’ And [DSER Section] like "3.7* Sorted by Item #

item DSER Secnony/ Title/Descnption Resp (Wi NRC
No. Branch Question Type Detaz! Status Engwneer Starus Starus Letter No. / Date
661 NRRECGB 17286 DSER-O1 SSARREV Resolved W Confrm

Westmghouse should demonstrate that Category 7*nm_—_;mmtznmm'—-}é;uﬁm_'uum_ﬁy-ﬁqwm‘”j

dunmganSSE. o ..
vas revised to show d ' d 10 the same methodology as sewsmic Category | structures. They will not be excessively —_i

SSAR was reviscd to show thet Category [l stroctures are dewigned
and will not affect the function of any safety related tems dunng an SSE.
{Gaps between adjacent buildings are defined in proposed SSAR revision in lester NSD-NRC-96-4854, duted 10/22/96.

2 | Total Records: 1



AP600 Open Item Tracking System Database: Executive Summary Date: 11/26/96

SNelection:

DSER Secnon/
Question

Type

fnrc st code}="Acuon N And [DSER Section| ke 3 7% Sorted by ltem #

Tule/D " Resp (W) NRC
Detaal Status Engineer Status Starus Lotter No. / Date

Elz g

672

NRRECGB

NRRECGR

NRRECGB

NRRYCGH

NRRECGR

17283

37322

174}

3742

Total Records:

‘

DSER-O1

DSER-Of

DSER O1

DSER-COL

DSER-COL

Orr /Lapay /NRCSEIS  Closed AcionN  NTD-RRC.95.4412
-

'Wmmm&hmbchnﬁkmmpmd&l“:“uwﬂ&whymdkm |
Mumm(mﬂ it A T e i S R S - T N

!MLWMWMNMMMMM-SSARML

INRC Lenter dated July 18, 1996, Westinghouse to demonstrate that collapse / pounding of radwaste buriding does not jeopardize safety related functions of |
!mdeunlmll Demonstrate that collapse of the building does not cause release of mdactive matenal in excess of mits. I
Classification of mdwaste huslding 15 ostified n fetter NSD.NRC 964854, dated 1072206 NRC to discuss review n meeting n December, 1996 |

O /SCS Closed Actnon N NTD-NRC-95.4433

'Westinghouse should perfom & design evalustion to show that the avordance of collapse dunng an SSF o margins earthquake rehes upon the avarlable |
|ductiinty reserve. |
e N T

—— =

,('lmed mmdm.mnum-ummussunwmz i
INRC letter of 4/5/96 requested additional justification for use of 60% mcresse i allowsbles with AISC S126. This was revised in SSAR revimon 7, ‘

[subsection 3.7.2 to show acceptance crtena for sevsmic Category 1 structures 0 ACT 349 and AISC N690 similar to seismuc Category | structures. i

[Minor revisions to SSAR m Revinion 9 1o clanfy that supplemental requirements are also applicabie. i

{Action N - review use of commercial codes for seismic Category [l plus QA provision required by Reg. Guide 1.26. ____*________“‘_____J
Orr/lapay Closed Action N NTD-NRC 95-3464

“nmﬂ use should psufy the adegquacy duuhe@vdatmﬁy'nmm&ﬂymdﬂnym(udm:-‘fm) L
[Closed - SSAR Subsection 3.7.1.5 revised (Revision 7). memwmhwmmxmmwmum r

‘supporting sersmuc Category | components. e s e ey H e ) L T
Onr Closed AMN

R?LIT}nGLWMmkmmmnMulﬂ‘mdmw

lAmd‘MmehderwdhmnSSMRnl i T TS u S,
Orr Closed ActonN

174—2 mmmswmwmmnmuuummfmuwm
n the EPRI reports NP-5930, NP-6695, and TR-100082 g i

SSAR shvection 175 2mchwdes s COLwen. ]




AP6OO Open Item Tracking System Database: Executive Summary Date: 11/26/96
Selection: [nrc st code]="Action W' And [DSER Section] like '3.7* Sorted by Item #

DSER Sectony
Questhon Type

Tutle/Descnption Resp w) NRC
Detaal Status Engmeer Starus Status Letter No. / Date

NRRECGB

3245 NRRECGH

372161 DSER-COL

3723 RALOI

Total Records: 9

O Closed Action W

[! 72161 mmmmm-wum-quwmwwmunmm
[Mmmuaymﬂd&m” o B i }

[MML*W&*UW&&COLM Sm,edcndmmdyu-yhmlby

the Combwned License apphicant 1o demonstrate acceptabilry by companson of floor response spectra. These analyses would use the site specific soii

conditions and safe shutdown carthquake

'm«menm-.ssnmzuﬂ

[See open sem 1.7.1.1-1 for detaals and issue B 1 of NRC Letter dated July 18,1996,
O Closed Amw NSDNICWS

quzm%A;nl* W%IewWIZ) Wmupﬁyk&mdkmﬁmmwm-«dfwmm -
lmapnun(Mm&tl«mm‘ﬁwmmh&wdd«gw“Wﬂm_ﬁﬂ_‘ il T

:l‘lmed Rcwplmnd!d " N\D NR(‘ 96-4825 WZS IW& Re-&score well he—tw;n_ﬁe;v;m—u T " __:Mi_:J




AP600 Open Itemn Tracking Sysion) Database: Executive Summary Date: 11/26/9
Selection: [nrc st code= Acnon W And |DSER Section] like "3.7* Sorted by Item #
DSFR Section/ Trtle/Descnphon Resp Wy NRC
Branch Question Type Detal Status Engwneer Status Starus Letter No. / Date
NRRECGR 17287 DSER-O1 OnA apay Closed AcgionW  NTD-NRC 954464
[Westmghouse should demonstrate and document in the SSAR_ for the evaluanon of sersmuc margin, that both sersmuc Catgory ] and non-sersmsc

Bl g

lﬁwfmﬂdmmmmmw-&mm—m MMWJ“mu
|described in Subsection 1.7.2.8 of the SSAR.
|Semc(‘mﬂWmmwM*mmthnm-thmle
istructures The setsmic Category 11 structures are the annex burlding and the stair tower to the shield burlding roof. These would have seismic capabwhiry
‘:ﬂhm*m(‘mlm Therefore, it 1s expected that they will withstand an earthquake greater than (0.50g as shown m the seysmic
'mmfmhmrmlm-WHdumeml

Nomsersmuc structures are generally analyzed and demigned for seasmic loads according to the |'niform Bunlding Code requirements for Zone 2A with an
|Importance Factor of 1. 25. The radwaste and turbine banidings are nonsersmic stractures.  As descnibed in Subsection 3.7 2.8, collapse of the radwaste

quddmwdduw&mdhuhwdmmde-nu

IA-ducn’hedndemlnl the major structure of the rbine bulding 15 separated from the nuclear island by approximately eighteen feer and the
'm&mdh“h&qhhaw*dbl'ﬂ(‘bn!Muhpmo&aaroﬂﬁnubvbm&wwmm
/dunng the safe shutdown earthquake  The murbne bunlding may not withstand the 0. 5g earthquake without potential foca: collapse. However, it s
‘separated from the nuclear island, and the equipment essential to sefe shutdown 1s well protected by the thick concrete walls, floors and roof siab of the
Inuclear island.  Hence the fatiure of the turbine bunlding is not considered in the seysmic margins assessment smce s collapse 1s unlikely 1o impar the
mtegnty of equmpment essential to safe shutdown.

|

Staff update provided durng 8/1795 meeting: Statement made above that “collapse of the adwaste bimiding would not mpasr the miegnity of the

remforced concrete nuclear island” = a judgemental conclusion. Also_ floors between T-building and NI may impact the safety of NI

o[‘ will be added m sersmuc margin report on why collapse of the nonseismuc buildings 1s not expected to result in core damage.

Meetng 7/17-2006  Westmghouse evaluation of collapse of mrbine biiding to be reviewed dunng seismic margins meenng. !

’('kneduchqtr"’ transferyed to sersmic margins reveew =~~~ _.’_7_vJ
668 NRRFCGR 272.12-1 DSER-O1 On/BPC Proposed Action W

[wmmmummnmmmmnmauwmmm |

:IMINM) mdmmurmmﬂumvs kmﬂmmmmm-mv‘mm

1671395,

{Companson 1s mcluded m SSAR Revimon 7. Fditonal changes included i SSAR revision 9.

‘Reopened m telecon 11/26/9. Westmghouse to provide additional compansons in meeting in December, 1996. -
6870 NRRECGB 372161 DSER-OI Or/BPC/A indgren Closed Aam W NTD-NRC-95-4433

‘Westmghouse should commt n the SSAR that the COL apphcant shouid perform an analy sis and cvaluation uang the design hass carthquake ground
mmmmummmumduAmw o =y Lt
ISSARMZNWlnﬂmwlwh(‘Ol m Stqncﬁcmlmmaﬂy;'&:bewa
mrmlmmuom-u*mtgmdmm-mmm-m“u—emm

condirons and safe shutdown
INRC Letter dated July 18, 1996, NRUD(W"NR( pontion 1s that 8 munimum (. 3g ground motion should be used at ALL sites regardless of actual

lcondmons. See OI1# 37111 " ) Ml S i . o=l .

Page: 2 Total Records: 9
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Selection:

DSER Secnony
Quesnion

Type

[nre st code]="Action W' And [DSER Section] like 3 7* Sorted by ltem #

Tule/Descri Resp W) NRC
Detas! Stans Engmeer Status Status Leter No. / Date

Ez[

628

649

662

NRRTCGB

NRRFCGB

1712

371041

37247

17.285

Total Records:

DSER-OF

DSER-Ol

DSER-OI

DSER-OI

On Proposed  Action W  NTDNRC.95.4464

————————

.memhﬁsnnmwmwhcﬂkmﬁmAC!)m

leopednklemllm Wmdﬁndnm-he 1996, mrmmm forehaanldiemm'hd-‘
lmuw-mmw N e O 1T T L=l -
Om / NRCSEIS Action N Acnion W

‘Westnghouse should comma_ in the SSAR. that the potential plant sue needs to meet the identfied bounding parameters '__::A_ " = L g

((‘lond The shallow smlne(dn.nvcvebay< l(lnﬁu mmm< Imftluexdﬂelb) &Wﬁhumvehcqh

\greater than 1000 fps.
Clanfication requested in NRC letter of 4/5/96 - Requirement for site specific ime history and PSD cntena added m SSAR 2.5.4.5.5 which covers site
|
Action W Resolve the differences in NRC and Westinghouse position on site qualification  The shallow soil site (shear wave veloaty < 1000 fps, depth
110 bedrock < 100 ft.) 1s excluded by the requirement that the shear wave veloaty be greater than 1000 fps. COL must demonstrate that mte is acceptable
[for the AP6O0 design. NRC position 15 that site speaific analy sis must use 7PA of 0.3 for SSE. Westinghouse position 1s that site specific earthquake

imumm«mum.

Drscussed at NRC Management meeting 7-17.96 _ further techmical discussions required 1 clanfy tssue. l

wmmmnmmnm 964804, dated 8/26/96. I I = e = 2% a e
Orr / BPC / NRCSEIS Closed Amun W NSD NR(‘ 9!»481*

‘Westmghouse should evaluate the localized through sod SS1 effect of non-sexsmic Category | structures on the design of embedded sersmic Category |

/walls and the potential for poundmng between structures. Additional issues identified m NRC Letter dated July 18,199%6.

’Radun(teZDSASSIadymmmhMmﬁeemm&b'M-each‘ednSSARRm7 AM:ZC Mlor

MMMW:;MUSSARI‘IZ!

’Aamnw See meeting notes 7/18/96. Determune the effect of adjacent non-setsmuc Category | butidings on the lateral pressure on nuclear island walls

hmudednmhmmdmwm justify that existing snalyses adequately represent the gap between the buildings.

Closed - Response provided in NSD-NRC-96-4825. Refined model has mummal effect on results.

[Relatve deflections from SASS! 22 analyses are available for review in December, 1996 meeting. S
O / SCS/NRCSEIS Pnpmed Action W NTD~NRC 954423

memwmdhmmmm»hm» mwmdmdmwh\ﬂm _:j— _]

e ey

-

wmmmm«mmm«nmmm
‘lmumlwdﬁ»nmnmw-dmmwnﬂudmwﬂmmvﬂa}lmuﬂ&mml
INRC Letter dated July 18, 1996 - B.2 Demonstrate that the turtune building frames can withstand wath concentne bracing a sessmic ground acceleration I
jof 0.3g. Fstablish post-construction venfication of structural members, connections, dimensions, etc © provide that these are consistent with the design. |
Wummmﬁmwmmumm-ﬂ-umﬂmm |
i‘ “Tassificanon of mrbine bailding 15 discussed m letter NSD-NRC-96-4854, dated 1(422/96. Further discussion 15 needed on behavior of K versus X J|
{oracing. - nCIT. PO TSR AT, o AR A T —
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9. Auxiliary Systems

with personnel access during maintenance and refueling operatio on the maximum
and mimmum outside m normal temperature condmons shown in Chapter 2, Table 2-1, <

system s Jies tir betwesn SO ovd TOF, A e bistr batred an  thin
S ‘"’:‘ﬁp Déo - Am'-’l&. 17 b ﬁW\ I— e ‘i\;:‘g‘hv-\? 4.6 ) Y i 2 “J ;
arom Areas Outside Conta‘nme

The containment air filtration system provides filtration of exhaust air from the fuel handling
area, auxiliary, or annex buildings to maintain these areas at a slightly negative pressure with
respect to the adjacent areas when the radiologically controlled area ventilation system detects
high airborne radioactivity or pressure differential. Refer to subsection 9.4.3 for a description
of the radiologically controlled area ventilation system.

The system conditions and filters outside air supplied to the cm@rg for compatibility

94.7.2 System Description

The containment air filtration system is shown in Figure 9.4.7-1.

- 94.7.2.1 General Description

The containment air filtration system consists of two 100 percent capacity supply air handling
units, a ducted supply and exhaust air system with containment isolation valves and piping,
registers, exhaust fans, filtration units, automatic controls and accessories. The supply air
handling units are located in the south air handling equipment room of the annex building at
elevation 158°-0”". The supply air handling units are connected to a common air intake
plenum, located at the south end of the fan room, and discharge the supply air towards the
east containment recirculation cooling system (VCS) recirculation unit to distribute the purge
air within the containment. Refer to subsection 9.4.6 for a description of the containment
recirculation cooling system.

The exhaust air filtration units are located within the radiologically controlled area of the
annex building at elevation 135”-3” and 146’-3”. The filtration units are connected to a ducted
system with isolation dampers to provide HEPA filtration and charcoal adsorption of exhaust
air from the containment, fuel handling area, auxiliary and annex buildings. A gaseous
radiation monitor is located downstream of the exhaust air filtration units in the common
ductwork to provide an alarm if abnormal gaseous releases are detected. The plant vent
exhaust flow 1s monitored for gaseous, particulate and iodine releases to the environment.
During containment purge, the exhaust air filtration units satisfy 10 CFR 50 Appendix I
guidelines (Reference 20) for offsite releases and meets 10 CFR 20 (Reference 21) allowable
effluent concentration limits when combined with gaseous releases from other sources.
During conditions of abnormal airborne radioactivity in the fuel handling area, auxiliary and/or
annex buildings, the filtration units provide filtered exhaust to minimize unfiltered offsite
releases.

The size of the containment air filtration system supply and exhaust air lines that penetrate
the containment pressure boundary is 36 inches in diameter. Each penetration includes an
inboard and outboard branch connection with 16 inch diameier containment 1solation valves
that are opened when the containment air filtration syster is connected to the containment.

Revision: 9
August 9, 1996 $.4-42 @ Westinghouse



9. Auxiliary Systems

Position indicating lights are provided for automatic dampers.

949 Turbine Building Ventilation System

The turbine building ventilation system (VTS) operates during startup, shutdown, and normal
plant operations. The system maintains acceptable air temperatures in the turbine building for
l equipment operation and for personnel working in the building.

9.49.1 Design Basis

9.49.1.1 Safety Design Basis

The turbine building ventilation system serves no safety-related function and therefore has no
nuclear safety design basis.

9.49.1.2 Power Generation Design Basis
I The turbine building ventilation system provides the following functions:
l *  Maintains acceptable temperatures for equipment operation

I *  Provides for removal of chemical fumes from the secondary sampling laboratory room,
| flammable vapors from the lube oil reservoir room and the clean and dirty lube oil
| storage room, and vitiated air from the toilets

| *  Provides conditioning air to maintain acceptable temperatures for electrical equipment J
and I w the maximus @00
rooms and personnel work areas & .fTRJ On the MAKIT o femraue

Ton i hons shawn in Chaghe 2, Takle &~
| *  Maintains the following minimum-and maximum temperatu conditions. ¥

- General area (operating deck, intermediate levels, . ............. 50-105°F
and base slab)
= Auxiliary boilerroom . . ... ... ... ... 50-105°F
- Fire pump rooms (diesel and motor driven) . ... ............... 50-105°F
| = Electrical equipment rooms (switchgear room 1, .............. 50-105°F
! switchgear room 2, electrical equipment room,
| and variable frequency drive [VFD) power converter room)
I -  Personnel work areas (Secondary sampling laboratory, . ........... 73-78°F

| office space at elevation 149'-0” and elevation 171°-0")

9.4-54 @ Westinghouse |
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Page 5
Change 3: Neutron Flux Instrumentation Design Change

Introduction
The documents affected by this proposed change are:

SSAR Section 4.4.6.3, Revision 3; Section 7.1.2.8.2, Revision 5 and Table 7.5-1 (Sheet 1 of 12),
Revision 7

Marked-up copies of each of these document are attached.

FOAKE PMS-J7-001, Revision 0, Protection and Safety Monitoring System (PMS) System
Specification Document

Chan scription

It proposed to change the Intermediate Range Neutron Flux detector from a compensated ionization chamber
to a pulse fission chamber.

Change Justification

The Intermediate Range Neutron Flux channsls provide neutron flux data to the Post Accident Monitoring
System and therefore must operate in post accident environments, including high y dose rates. Under these
high y dose conditions, the compensated ionization chamber can not discriminate the neutron flux data from
the vy radiation. Pulse fission chambers provides high discrimination and acceptable performance for
measurement of intermediate range neutron flux. Pulse fission chambers have been used in measurement
of intermediate range neutron flux at San Onofre Unit 1. In addition, the secondary protection system at
Sizewell B incorporates a pulse fission chamber bases neutron flux channel for reactor trip initiation and the
generation of interlock signals as well as for post fault monitoring.



7. Instrumentation and Controls

7.1.2.8.2

7.1.2.8.3

7.1.29

A description of the process sensors is included as part of the description of each process
system provided in other chapters. The process variables measured by the protection and
safety monitoring system are listed in Sections 7.2, 7.3, and 7.5.

Nuclear Instrumentation Detectors

Three types of neutron detectors are used to monitor the leakage neutron flux from a
completely shutdown condition to 120 percent of full power. The power range channels are
capable of measuring overpower excursions up to 200 percent of full power.

The lowest range (source range) covers six decades of leakage neutron flux. The lowest
observed count rate depends on the strength of the neutron sources in the core and the core
multiplication associated with the shutdown reactivity. This generally is greater than two
counts per second. The next range (intermediate range) covers eight decades. Detectors and
instrumentation are chosen to provide overlap between the higher portion of the source range
and the lower portion of the intermediate range. The highest range of instrumentation (power
range) covers approximately two decades of the total instrumentation range. This is a linear
range that overlaps the higher portion of the intermediate range. The neutron detectors are
installed in tubes located around the reactor vessel in the primary shield. Detector types for
these three ranges are:

*  Source range - proportional counter

¢ Intermediate range - pulse fission eempensated-tontzatton-chamber

*  Power range - uncompensated ionization chamber
Equipment Status Inputs

Some inputs to the protection system are not measurements of process or nuclear variables,
but are discrete indications of the status of certain equipment. Examples include manual
switch positions, contact status inputs, and indications provided by valve limit switches.

Intercabinet Communications
Integrated Protection Cabinet to Integrated Protection Cabinet

Isolated fiber-optic data links are used for these communications links. The global trip
subsystem in each integrated protection cabinet controls this communication link. These are
standard one-way (simplex) communications used to transmit bistable trip status between
integrated protection cabinets for use in two-out-of-four reactor trip logic.

Integrated Protection Cabinet to Engineered Safety Features Actuation Cabinet

Isolated fiber-optic data links in each integrated protection cabinet transmit bistable trip
outputs to the engineered safety features actuation cabinet for use in engineered safety features
actuation logic. These data links are one-way links that only transmit data to the engineered
safety features actuation cabinets.

o'wsarry10W07010 R10- 112596 Revision: 10
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4464

There are eight radial locations containing a total of twelve neutron flux detectors installed
around the reactor between the vessel and the primary shield. Four proportional counters for
the source range are located at the highest fluence portions of the core containing the primary
startup sources at an elevation approximately one-fourth of the core height. Four pulse fission
eompensated-tomeation-chambers for the intermediate range, located in the same instrument
wells as the source range detectors, are positioned at an elevation corresponding to one-half
of the core height. Four uncompensated ionization chamber assemblies for the power range
are installed vertically at the four corners of the core. These assemblies are located
equidistant from the reactor vessel along the length and, to minimize neutron flux pattern
distortions, within approximately one foot of the reactor vessel. Each power range detector
provides two signals corresponding to the neutron flux in the upper and in the lower sections
of a core quadrant. The three ranges of detectors are used as inputs to monitor neutron flux
from a completely shutdown condition to 120 percent of full power, with the capability of
recording overpower excursions up to 200 percent of full power.

The output of the power range channels is used for:
*  Protecting the core against the consequenczes of rod ejection accidents

*  Protecting the core against the consequences of adverse power distributions resuiting
from dropped rods

*  The rod speed control function
*  Alerting the operator to an excessive power imbalance between the quadrants
The intermediate range detectors also provide signals for the post-accident monitoring system.

Details of the neutron detectors and nuclear instrumentation design and the control and trip
logic are given in Chapter 7. The limits on neutron flux operation and trip setpoints are given
in the technical specifications.

Digital Metal Impact Monitoring System

The digital metal impact monitoring system is a nonsafety-related system that monitors the
reactor coolant system for metallic loose parts. It consists of several active instrumentation
channels, each comprising a piezoelectric accelerometer (sensor), signal conditioning, and
diagnostic equipment. The digital impact monitoring system conforms with Regulatory
Guide 1.133.

The digital meial impact monitoring system is designed to detect a loose parts that weigh from
0.25 10 30 pounds, and can also detect impact with a kinetic energy of 0.5 foot-pounds on the
inside surface of the reactor coolant system pressure boundary within three feet of a sensor.

The digital impact monitoring system consists of several redundant instrumentation channels,
each comprised of a piezoelectric accelerometer (sensor), preamplifier, and signal conditioning

o \esarrv IOVMO4n R10-112596  Revision: 10
@ Westinghouse 4433 Draft, 1996



7. Instrumentation and Controls

Table 7.5-1 (Sheet 1 of 12)

Post-Accident Monitoring System

Range/ Type/ Qualification Number of QDPS
Variable Status Category Instruments Power Indication Remarks
Environmental Seismic Required Supply (Note 2)

RCS pressure 0-3300 Bi. B2, D2 Harsh Yes 3 1E Yes Located inside
psig CLLF2 (Note 4) containment

RCS TH S0-7T00° Bi B2 D2 Harsh Yes 2 IE Yes Diverse Measure-

(Wide Range) F F2 ment; Core exit

temperature

RCS TC 50-700° Bl B2, D2, Hursh Yes L) 1E Yes

(Wide Range) F F2 (Note 4)

Steam generator 0-100% D2, F3 Harsh Yes 1/8G IE Yes

water level (wide of span

runge)

Steam generator 0-100% D2 K2 Harsh Yes 115G IE Yeu

water level (narrow of span

runge)

Pressunizer level O-100% Bl. D2 F2 Harsh Yes 3 IE Yes

(Note 4)

Pressurizer reference 50 Bl D2 Harsh Yes 3 I1E Yes

leg temperature 420°F (Note 4)

Neutron flux 06. B Harsh Yes A IE Yes JLISTTE—
200% (Note 4) e et
power reeni s pegonss

Control rod position  0-228 B3, D3 None None Veontrol rod Non-1E No
steps

Contamment water 0- 100% BLClL ¥2 Harsh Yes 3 IE Yes 72 fiio 108 fi

level (Note 4)

Revision: 10 o w0005 R10-112506
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Westinghouse FAX COVER SHEET

RECIPIENT INFORMATION SENDER INFORMATION
DATE: Nov, /;" 1996 NAME: :T;v Liajives
TO: - LOCATION: ENERGY CENTER -
[ ANE ) ACkion) EAST

PHONE: FACSIMILE: PHONE: Office: 41z -274-7 295
COMPANY: Facsimile: win: 284-4887

(U Snsc outside: (412)374-4887
LOCA" &

Cover + Pages 1e 3

The following pages are being sent from the Westinghouse Energy Center, East Tower,
Monroeville, PA. If any problems occur during this transmission, please call:

WIN: 284-5125 (Janice) or Outside: (412)374-5128,
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AP600 Open item Tracking System Database: Executive Summary Date: 11/15/96
Selection: [item no] between 308 And 308 Sorted by ltem #

hem DSER Section/ Title/Description Resp W) NRC
No Rranch Queshon Type Detail Status _ Engineer Status Status Letter No. / Date
308 NER/SPLB 51 MTG-O1 Winters Closed Action W

MY 5 13 (FIRE PROTECTION)
The SRM dated July 21, 1993 specifies that the Commussion (with all Commussioners agreemg) has approved the staff's position m SECY - 93-0X7 that the

passive plants should also be reviewed against the enhanced fire protection critena approved in the Comrmmssion’s SRM June 26 1990

SECY -93.0R7 provides the staff's recommendations approved by the commissions concerming Advance Evolutionary Reactors. SECY 932087 mdicates
that the staff proposed to require that evolutionary AL WR designers must ensure that safe shutdown can be achieved assurmng thai all equspment m wny
one fire area will be rendered moperable by fire and that re-entry into the fire area for repasrs and operator actions s not possible  The APS00 may require
repair to bring the unat to cold shutdown conditions.

Westinghouse 15 reguested to discuss m detail repairs on the defense -in-depth egquipment and operator actions needed to bring the umt 1o cold shutdown
conditions Westinghouse should also provide the techmcal bases of why safe shutdown eguipmem 15 not needed to go 1o cold shutdown as required by
SECY-93.087 and BTP CMER 9 5-1.

Closed - Consistent with SECY -94-084 and with the APS00 plant design. the “safe shutdown” mode 15 adeguate for meeting the “cold shutdown™
requirements i BTP CMEB 9 5.1 The plant will come 10 a “safe stable shutdown condition” with primary temperature of 420 F with only passive safety
related systems  This is equivalent to a “cold shutdown™ definition for plamts with active safety svstems




AP600 Open Item Tracking System Database: Executive Summary Date: 11/15/9
Selection: {1tem noj between 309 And 309 Sorted by liem #

fem DSER Secton/ Trtle/Description Resp (W) NRC
No Mi&gc_hH__ __Qnuim Type Detasl Status Engineer _.‘?..;’ Sratus Letter No / Date
R NRR/SPLE LA MTGOF Winters Closed Action W

M9 5 1-4 (FIRE PROTECTION)

Section 9A 2 7 1 of the SSAR, “Zone of Influence,” states that a postulated fire does not exceed the boundary of the area For fire areas outside the
containment . the fire is assumed to disable all equipment and electrical cabling located in the fire area. unless the fire protection analysis demonstrates
otherwise However, no credit is taken for complete fire damage in cases in which complete damage s beneficial and partial damage 1s not. Inside

containment. potential fire damage 15 evaluated on a zone-by zone basis.

Westinghouse 1s requested 1o provide s hist of all areas where the fire protection analysis demonstrates that a fire does not disable all equipment (other

shurdown equipment ) within a fire area (fire Zone of Influence)

Closed - SSAR Appendix 9A subsection 94 27 1, Revision 8. “Zone of Influence™ portion has been revised 1o mdicate the credit taken for parmal and
complete fire damage m accordance with NRC agreed approach  Within containment. the zone of mfluence s defined to be the whole of a gaven fire zone

Page: 1| Total Records: 1



AP0 Open Item Tracking System Database: Executive Summary Date: 11/15/96
Selection:  [item no] between 323 And 323 Sorted by ltem #

hem DSER Section/ Tutle/Description Resp w) NRC
el NRR/SPLR 951 ML OF WintersBPC Closed Action W

M9 5 1-18 (FIRE PROTECTION)
SECY-90-016 and SECY -93.087 indicate that ALWR designers should ensure that smoke. hot gases, or the fire suppressant will not migrate to other fire

areas to the extent they could adversely affect safe shutdown capabilities inclading operator action.

In Section 9A 3.1 1 of the SSAR. Westinghouse indicates that “Smoke and Hot gasses are removed from the fire area by portable exhaust fans and flexible
ductwork ™ In other areas, Westinghouse smoke control features consists of fire dampers closing on high temperatures to control the spread of fire and
combustion products. Smoke and hot gases are removed from the fire area by reopening the fire dampers after a fire. The nuciear island nonradicactive
ventilation system s manually aitgned to the smoke purge mode 1o exhaust smoke and hot gases to the atmosphere

The 14th edition of the NFPA Handbook, Section 6, Chapter 8. "Confinement of Fire and Smoke m Buildings.” indicates that one method of smoke control
mvolves confinement and the use of physical bamiers such as doors. walls or dampers Although the physical bamer blocks the movement of smoke. no
workable system have been devised that are able 1o confine smoke by means of physical bamers alone An alternative to physical barmer confinement 15
the use of & pressure differential between the smoky atmosphere and the protected area Thes pressurizanon, with or without ssmultaneocus exhausting
creates an effective barmer. The combination of pressunzation with physical barmers seems to be the most practical method of protecting an area {rom the
ntrusion of any products of combustion

Westinghouse is requested to describe in detail how smoke will be prevented from mugrating to other fire areas such that hot gases will not adversely affect
safe shutdown, including operator action. for all safe shutdown and safety related areas

Closed - Section 9 4 describes the limits and capabilities of the HV AC systems for smoke removal. Section 9 S and Appendix 9A describes the use of the
HVAC for smoke removal for each fire area.

Page: | Total Records: |



Post-It* brand fax transmittal memo 7671 | # of pages » 2
(Yo . TFrom
Don MNE ) RCisond M F 2.5
ﬁu 5 ANRC LESTINGIHOVS &
w'*“’ ('Z-f7’~/‘5’890
'F;l L x #
From: Winters, James
To: Butler, John C.
Cc: Hutchings, Donald, Mandava, Rao;, Winters, James; Mcintyre, Brian A 001
Subject: Plant Systems Phone Call (11/14/96)
Date: Thursday, November 14, 1996 3:34PM

Teleconference with NRC Plant Systems Branch
NRC- Januk Raval, Diane Jackson
Westinghouse - Jim Winters, Don Hutchings. John Butler

Item Status/Action

7.a5 Reviewed wording in SSAR, item (1) ok
ltemn <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>