UNITED STATES
NUCLEAR REGULATORY COMMISSION
VEASHINGTON, D C 20668

April 28, 1992

Paant

Docket he. 52-001 (formerly 50-60%5)

APPLICANT: BE Nuclear Enerny (GE)
PROJECT : Advanced Boiling Water Reactor (ABWR)
SUBJECT: SUMMARY OF MEETINC BELD ON MARCH 25 AND 26, 1992

A pudblic meeting was held between the Muclear Regulatory Commissinan (NRC)
sta¥f (staff) and GE representatives on March 25 and 26, 1982, ir the Gf
office in San ‘ose, Califoraiz, to discuss items related to the staff's review
of the Standard Safety Analysis Report ‘SSAR) for the ABWR. The ebjective of
the meeting was to discuss the status of a number of open issues, design
interfaces and inspectinns, tests, analyses, and acceptance criteria (ITAAC) .
Enclecure 1 is 1ist of the individuals who atlended the meeting and Eaclo-
sure 2 15 the agencs which was followed.

The following 13 a summary of the higniights of each of the discussion topics.
The summary is not intended to provide the full scope and hackground of eauh
istue, but instead is intended to provide a record of significant comments,
Lonmitments, and required actions for both the NRC and GF staff.

FROGRAMMATIC 1TEMS
Progress in Closure of DSER Open lssues

Inclosure 3 was provided as a plot of the status of the ogress in the

tlosure of open items identified in the ABWR draft safety evaluation reports
{DSERs). Discussion facused on the fact that the Office of Nuriear Reactor
Reguiation's (NQR; inte=nal tracking svsiem does not appear in show signifi-

cant progress while GE believes that many, ir not most fssues, can be closed , o
out based un the completion of GE actions and submittals mids to date. The

NRR projects stuff indicated that based on frequent discussions with technica)
reviewers, a larne number of items snould be reflected as closed within the

next manth.

Status of GE . :tunding Submittals

Enclosure &, which was provided to the staff by GE, indicated that GF had

8 enhanced the scheduled sutmitis) dates for PRA ftems from August to June to
better support the staf's evaluation and FSER preparation. GE indicated that
with the exception of ITAAC subm’ttals in May, all subsequent submittals are
considered to te confirmatory in naturc. The staff 21so indicated that a
cutoff date will be established, perhaps in April or May, beyond which aiy GF
submittals would not be considered for irclusion in the FSER but would have
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to be refiected in the FSER supplement which 15 expected to be issued about
2 months aftar the Jinal safety evaluation report (FSER).

Dr. Murley stated that it is important fer GE to supply to the staff as much
key information necessary to make its savety findings. He indicated that he
needs to provide to the Commissicn a comprehensive description of the ABMR
reviaw nrocess and the breadth and depth of design information upon which the
staff's findings have heen mave. Therefore, timely and quality submittals
will supdort the job of convincing the Advisory Committze on Reactar Safe-
guards (ACk3) and Commission that NRR's review process, criteria, and conclu-
sions are technically sound and justifiable.

More specifically, it was inoicated that the staff is committed to providing a
SECY paper to the ACRS and Commission describing in 3ztai) the basis for and
the appiication of desion acceptance criteria (DAC) to the ABWR ITAAC. The
paper will be issued no later than the first of May and will include two
examples of approved DAL for the radiation <hielding and piping areas (tenta-
tively). GE's support to complete these packages by April i85 was requested
and GE committed to <o so. Since there appears to be some Commission anxiety
over the certification of DAC, it 1s paramount that the two DACS be completed
and of the best technical quality,

OPEN 1SSUF DISCUSSIONS
status of PRA QOpen [tems

There was a meeting held between GE and the Division of NiR .taff on March 24,
1952, lc discuss DSER open items and a summary was provided to the attendees.
It was irndicated that approximately 30 out of the 50 open items hid been
resolved by aoreements and GE commitments to provide additional information,
clarify SSAR items, and perform additional analyses (see Enclosure 5). The
remaini>y issqes appear close to resolution and that by the end of June, al)
mzjor PRA issues will be closad. The staff committed %o naintaining frequent
communication with GE to ensure that all remeining items ire worked on as
agreed, OF committed to providing to the staff a detyiled list of action
items, assignments, and due dates as agreed to in the previous meeting. The
staff commented vhat GE should provide PRA insights to the human ‘actors
engincering staff to ensure that the control room DAC scheduled fur completicn
by the end of May includes key aspects of the design. The staff indicated
that additional questions may arise as the staff and Gf address PRA design
insights such as the use of PRA {n the reliability assurance program, the
shutdown risk evalustion, the design orocess, DAC/ITAAC development, and the
identificativn nf severe accident vuinerahilities.

Shutdown Riik

of presented a discussion of the status of its efforts in resolving the
staff's shutdown risk (SDR) concerns, & priority open item. It was incicated
that the GE package on TOR risk will ertract applicavle insights and guidance
from NUREG-1449 guidance and will be submitted as SSAR Appendix 19Q (see
Enclosure 6). The most significant sections will deal with residual heat
removal {RHR) reliability, flceding and fire protection, design features to
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reduce SDR, risk impact of new features, and the review o” significant
shutdown events,

GE indicated that it war corsidering a RHR rel‘ability goal of 100 (-4) (i.e.,
given an accident initiator, the unavailability upon demand of a)l mitigating
systems contributing to success). Gf indi-ated that the proposed goa) was
associyted with its overall core damage frequency goal of 1OE (-5) per yoar.
The staff recommended that GE veconsider its 1GF (~4) per year RHR reliabil-
ity goal in 1ight <f the fact that containnent 15 open during mod_s 4 and 5,
and the Comission’s large release ?oal is 10E (-8) per year. GF indicated
that it would reconsider 1ts RHR reliability goal and indicated that it
intended t¢ meet the goal by stacting from a minimum set of systems and compo-
nents, quantifying the DHR unavailability, and then adding more systems and
components, as needed, to meet the goal. Insights from this analysis will be
fed into the ITAAC process, as warranted. ihe staff stated that Gf wil) neid
to address how important equipmeni newded ‘or shutdown cooling will be
tactored into the reliability assurance program and the maintenance program
required by the Maintenance nule. (he strf? ‘eiterated its concern about
fira; and floods and the rhysical separation of divisions during modes 3, 4,
and 5.

The staff voiced a concern over the use of freeze plugs in any drain lines and
that the ABWR desi?n should ue?ate any need for their use during hardware
majutenance or veplucement, G indicated that it could not preclude freeze
pluy use through cesign but would govern their use through combired operating
license (COL) administrative contra's., GE conmitted to ooking further at
this issue and s conside ing measures such as designing the Yocation of driin
Tine valves adove the trp of active “cel te minimize the need for plug use

Regarding GL’s analysis, BF indicated that thev would review the proposed
technical specifications (0S) tu determine if specified equipment availability
meet: their progised RHR goal. oF indicated that its staff would look at
other systems not inuluded in “he 75 to determine the need for revising the 15
or including guidelines for the CIL app)icant to include n its maintenance
progrim and in outage planning. The staff noted that GE’s success criterion
in 1ts analysis is "no core damage.” This implies that steaming of secondary
containment 15 an accepted consequence, The staff believes that this may not
be the optimal succes: criterion and recommended that "not boiling" be
tonsidered as an alternative. GF indicated that it would consider this.
Lastly, the staff ccamented on the mission time of 24 hours that it had some
concerns and will provide fur . .~ guidance in the near term.

Additional discussions will be required between the staff and G prior to the
submittal date in June.

Systems Interaction

The staff summarized its concern relatec to the fact that the lack of final
design details on piping runs made it dirficu’t to reach its safety conclu-
sions on the physical effects of high energy line breaks including flocding.
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What is neede. 15 a justification that the effacts of breaks would be contined
to a given room or compartment, that impac*ed piping, conduits and cavle trays
would be adeguately sunported, and that adequate separation would be provided.

GE indicated that 1t relies on pnysical separation in fts design t~ address
the effects of fires, fleoding, and pipe breaks., For fires, 3-hour fire
barriers contain the efrects to one division. While the ABWR aesign basis
does not take credit for flood barriers between rooms of a division, the wal),
floor, and door designs keep tae water within the affected room or compart-
ment. In addition, the outer corridos in the reactor building serves as a
holding volume for fluid which escapes from the rooms or compartments. The
effacts of high energy pipe breaks are also confined to a room or compartment
For example, two of the hign energy system 1ires outside con*aiument are the
reactor water cleanup system and the reactor core isolation cooling system.
Potential breaks in these lines would be contained to the system (for the
first system) and to Division A (for the second system).

6E staff presented a discussion of its separation philosophy and its anaiysis
of high energy line breaks. Enclosure 7 provided by GI depicted the separa-
tion within portions of the reactor building, and Enclosure 8 reflacted
reactor building flooding control in the desigr.

The staff proposed the foilowing:

% GE should provide drawings showing the flood boundaries and

descriptions of penetrations {curbs/sleeves) and watertight door
designs.

2. A requirement to hive penetrations located above maximum flood
Tevels in any room should be included in 1TAAC.

: P The hydrostatic head should be mentioned in tre seismic Category 1
structures ITAAC.

§. The routing of equipment to address flooding should be included in
ITRAC.

5. Where corduits of more that one division are included in the same
room, leak detection should be specified in the design and iaclud-
ed in the [TAAC and incorporated in the technical specifications,
it appropriats,

6. he staff needs to determine 1f separal‘un hes been ing uded in
its sabstage evaluation {safeguards), and to provide fesdback w0
6.

' 8T in its S5AR will need tu include in its discussion of USI A-17,
2 roadmap on how this issue .y addressed in I1TRAC.

8. The staff sheuld reviev a sample of the Gf subcomparinert analysis
and the hydrostatic load values should be evaluated.
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9. GE should include in the ITAAC as built rec..ciliation to
verify th:t pipe break mitigation features are con.tructed as
designad.

10. GE should include electrical sepaiation in its ITAAC or Tier |
description. OGF indicated that It would be included in the fire
protection ITAAC,

Enclosure 8 was provided as a summary of the breake st session betwoen the
staff and GE representatives.

la-Service-"nspection (IS1)

GE indicat~d that the staff's guidance regarding what was required in the SSAR
relative to the ASME Code version for the preservice inspection (PSI) and iS1
had changed from that which was included in the DSER based on recent telephone
conversatiuns (see Ercicsure 10). The staff provided the foilowing guidance
for closure of the issues for ine FSER.

For design ce:tification, GF is responsible fe: designing the reactor pressure
vessel (RPV) for acce:ssibility to perform preservice and inservice inspection.
The design 1o perform preservice inspection on the RPY shall be based on the
requirements of the ASME Bniler and Pressure Vessel Code, Section X! 1989
Edition and will be specified in the design certificatisn rule. The RPY s“el)
welds are decigned for 100 percent accessibility for both preservice and
inservice inspection. The RPY nozzle-to-shell welds wi)) be 100 percent
accersible for preservice inspection but might have limited areas that wil)
not be accessible from the outer surface *or juservice volumetric examination
using current examination tecuniques. Hovever, tae inservice inspection
program will be revieweu by the NPC staff based on the ASME Code edition in
effect and inservice inspection iechniques available at the time of the COL
application.

For all ASME Code Ciasy 1, 2, «nd 3 components, the development ¢f the
preservice and inscrvice inspection procram .5 the responsibility of the COL
applicant. In addition, the design retponsibilfty to provide access to
perform preservice and inservize inspections on ASME Code Class 1, Z, and 3
con?onents (cther that the RPV) oelongs to the COl applicant. The LOL
applicant will also be responsible for specifying the Edition of the Sec-
tion Xr Code based on the procurement date of the component por 10 CFR 50.55a.
These are considered to be CDL applicant action items. The staff expects GE
to revise the SSAR to reflec’ the above.

bo provided a diccussion of *he design of the feedwater nozzle for the ABWR
and highlighted design features wnich are intended to address concerns ovar
cracking and erosion.

Contaivment Responsu-ASME Level € Limits

The staff indicated that it wus unclear whether GF had responded to the item
included 11 SECY-20-0186 that:
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needs to be in final and anproved forn by mid April and will be included in &
SECY paver to be provided to the ACRS and Commission. Gf agreed to provide
the reouected information,

Ypper Drywel) Shielding Design

The staff indicated that an open issue addressed in the DSER sti1] requires Gt
action for resolution. The issue deals with a potencial fuel bundle drop on
the vessel flange creating a large exposure area for workers in the upper
drywel) area. G stated that it has proposed adding additiona! shielding to
the area 'n question to reuuce the potential dose rates Ly a factor of 10, but
needs 1o complote additional calculations for additional shielding sizes. It
was also indicated that GE would need to coordinate tie design hunge with the
:truct?ra; staff, and that the date for completion of the effort wac yet to be
etermined.

Lower Deywizl) Access Concerns

The staff indicated that an open issue discussed in the DSER 5..11 regquires GF
action for resolution. This issue deals with the poicatial for exposure of
operating personnel resulting from the movement of the TIP and drive cable.

GE indicated that it is considering implementing in the design a setl of
warning and flashing lights in areas within exposure range of the cabling
rovtes which would activate when power was applied to the TIP system. This
would complement ihe requirement to have administrative controls to addwess
TIP movement or lockup. GE did not indicate when its final position would pe
provided to the staff.

Referencing of Codes and Standards

S presented 2 Jiscussion cancerning the lack of unifarmity in the referencing
of codes and standards in various portions of L.e SSAR and in the DSERs (Encl-
osure 13). The staff stated that one oprion would be to take all references
to the editions of codes and standards be taken out of Tier | and 1nclude then
in the SSAR as Tier 2 information with the exception of the PS{ for reactor
vessel and i1ts nozzles only. This would provide sufficient flexibility for
the COL applicant ton chose the must current version of approved cedes and
standards as of the date of his application.

dxsylts of Febcuary 27, 1992, Meeting un ITAAC and Interfaces
ATAAL

A summary of the results of the February 27, 1992, meeting on [ [AAC .ad inter
faces was presented (Enclosure 14). GF indicaled that it will submit Approxi-
mately 40 systems by March 31, 1952, and approximately 65 systems For voview
by May 31, 1992, A}l generic [vAAC will be inciuded in the May submittal.

Out of the 138 systems in the S5AR, GF committed to providing Tier 1 Design
Descriptions for 105. Of the remaining 34 systems, 17 will be covered in
other system Design Descriptions, and Gt stated that they d:d not plan to
adaress 17 systems in Trer 1 (screened cut based on the type o. equipmen?
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included in the systems and the fact that the systams were minor in nature
with no safety significance). GF stated that they would attempt to accelerate
the delivery of 17 system ITAAC which the staff had indicatec would facilitate
the ITAAC roview process. Fuel ane control rod systews would be reevaluated
for what information was required in Lhe SS5AR, tne Design Description. and the
ITAAC based on lurther discussiuns between the staff and CF.

The staff presented a 1ist of 5 "agreed 10" and 6 potential generic ITAAC. It
was agreed that in the »rea of pining DAC, piping layout concerns would be
addressed »s part of the piping systems interactions ir the building systems
ITAAC, high energy line breaks woild be considered ir the structural and
building ITAAC “the SS/R Chapter 6 includes appropriate subcompartm nt press-
urization analysis, and the ITAAL would include methods for as-built reconcil-
1ation), leak-before-break would be listed as an optica for the COL applicant
while GE will not be claimin? credit for its application in the certified
design, and as-built reconciliztions per IE Bulletin 79-14 wil) be incer-
pora‘ed into the piping DAC. GF agreed tu provide an additiona) genmeric JTAAC
to address weld:ng concerns and the staff indicated that it did not expe-t
that additional generic "TAAC would be required for certification.

Other qeneric 1TAAC discussion points on HVAC supports structural design,
cable iray and conduit supports structural desiym, and seismic and non-seismic
interaction were deferved for addressing as part cf staff audits or reviewer-
Tevel discussions. Specifically, the siaff committed to reviewing the $SAR to
determint the adequacy of tne analytical terhods for HVAC ducting anu supports
and cable tray and support design.

The staff stated that it was examining the overlap of the Initial Test Program
with ITAAC. The staff is currertly reviewing the MC 2512 and 2913 inspection
grograws to icdentify the types of 'ests .hat are requived prior to fuel load.
his information wil) be compared to the te.is inciuded in the ABWR systems
ITAAC to ensurc that the proper tests are jcentified .nd to deterwine if
sdequate Jepth is provided in the test abstracts included i1n SSAR Chapter 14.2
{see Enclosure 14.1)

The staff will alsv be exarining test abstracts and ascessing the testing
information included in [TAAL to determine if identified system characteris-
tics will be testable and inspectadie. It was noted <lhat additiora) ITAAC
information may be required as 3 result of the staff’'s evaluation.

The staff presented a Jist of aralyses and issues that should be considered in
ithe “"roadmap® of where specific aspects of the design have been incorporated
fnto ITAKC., A systems interaction analysis for piping was added t¢ the 1i:t
presented, :nd the PRR fnputs and assumptions 1ist would include (among other
1scues) shuldown risk, seismic analyses beyond de.ign basis, and human
reliability snalysis inpits Lo the Human Factors DAC ITAAC.

GE agreed to provide the rediztion protection and the piping DAC areas to th2
staff by April 15 for inclusion in 2 SECY paper and in presentations to the
ACRS, 25 noted olsewhere in this summary.
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g:gnrd!nq DAC, the staff emphasized that 1. has informed the Commission that
would be applied to a4 Vimited number of review areas, nameiy radiation
protection, control room design and I&C, and piping. Thorefore, no other
areas will be considered for gAC use in resolving safety conrerns.

Review of Interfaces

Enclosure 15, provided tv the attendees, summarized the results of the
interface review effort conducted by both GE and KRR staff, 1t was agreed
that the majority of items previously called interfaces ave classified as COL
attion items. These are actions required as part of che COL application but
#0 not meet the requirements of 10 CFR Part 52 interfaces. They will be
presented in Chapter 1 of the SSAR as such and will alsc be reflected in the
FSER. Most significantly, the total number ot interfaces identified in the
SSAK and DSERs (over 150) has been reduced to six. They are the ultimate heat
sink, the offsite power system, the makeup water syster (preparation!, the
portable und sanitary water system, portions of the service water system, and
portiors of the turbine service water system.

Items requiring further design description include the fuel, contrel rods, and
the loose parts monitoring system. Ffor the fuel and control rod design, the
staff rcguested that GE provide » general description of the acceptance
criteria and f{mportant characteristics for both in secarate [TAAC (Tier 1) ard
to include a sample (reviewad and approved) fuel and control rod design in the
SSAR. The COL applicant will b able t- reference the SSAR designs or will
have te option to provide alternate ones with sufficient Justification for
ditferences as a change tuv Tier 2 information.

Uaresolved tems included audits of design specifications and design reports,
comnon industrial standards referenced in purchase specifications, licensing
energency support facility, in-plint radiation monmitoring, cuntainment
structural deiails and otner seismic Category I structures, plans for pre-
service examination of reactor pressure vesse)l welds, and PRA for intcrni)
floods. Most of these item: are beirg worked by the staff and GE. Their
final disposition will need to Ye reflected in the SSAR and FSER.

The referenced enclosure includad 2 1ist of proposed [TRACL (about 110) which
GE committed to raview in detail. follow up discussions will be held within
the next 2 wevks to discuss and resolve areas of disagreemert in classifica-
tion.

JTAAC Submittal Discussions

FE provided a discussion of the ITAAC submittal) plans and provided Enclo-

sure 16, The stafi committed to providing comments back to GE within 2 weeks
of receipt of the Phase Z package. These commonts will address the overal)
quality of the submittal as well as providing a resource estimate on the
amount of staff review effort required to reach final agreement on the content
of the 1/AAC.
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INTERTACES
Plans for vonceptusl Designs

GE provided a discussion of the conceptual design for the ultimate heat sink
inciuced in the SSAR (see Enclosure 17). The staff committed to evaluating
its adequacy relative 1o the requirements of 10 CFR Part 52 and providin?
veedback to GE. The approved heat sink conceptua) design deccrip*ion wil)
serve as the model for the remaining five interfaces. The staff wil) need to
provide its rormal e.aluation in the FSEY for each of the interfaces.

Yerifivation of Reliability and Availebility Tirgets Used in the ABWR PRA

The staff discussed the fact that GE his made assumptions about the reliabil-
ity and availability of the ABWR irterfaces and has used these as 1nputs to
the PRA  GE needs to include in 1is system descriptions and conceptual design
discussions a means to ensure that the assumptisns or targets used in the PRA
will be maintained through the design process by the COL applicant and
througiout the 1ife of the plant as appropriate. GF inuicated thit the
requirement was understood and would he addressed.

HFE lssue Statys
Chapter 18 Revision

The 3taff ha: received the latest Chapter 1i revision from CF and finds 1t to
be satisfactory and responsive to tne staff's DSER and pre.ious discussions,

QAL

The staff has developed a model LAC for human factors enginsering for the ABWR
and was provided to GE (Enclosure 18). The staff indicated that the mote)

will provide the baiis for discussions on the scone, aepth, and content of the
final DAC to be provided by the end of May. The staff committed te having a

gctailed technical meeting on the coatent of GF's DAC prior to the submittal
ute.

feedback on Control Room Inventory

The staff indicated that it has reviewed the contro) room inventory submitital
provided by € and has found it tn be satisfactory.

18C Diversity Study Results

Enclosure 19 was presented to the participants as exanples of the results of
the study which was prepared by LLNL staff to evaluate the effects of postu-
lates common mode failures on the ABWR I1AC design. The staff giscussed the
method that was used to prepare the evaluation and also discussed the features
of the ABNR design which would reduce or eliminate potential common mode
failure vulnerabilities. The staff discussed the conclusion that common mode
failure due to a software error is & credible event which must have design
features, such us5 diversity, to deiend against.
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The staff concluded that, for the two events and pustulated comman mode
failures examined, that there is equipment and infurmation avai‘able to
mitigate the event given the postuiated common mode faiiure. The staff
expressed three primary concerns about the ABWR 18C design. In some cases,
the information available to the operator is sign!ficantfy reduced and 1t may
be difficult for the cperater to select the remaining valid information., [he
second concern §5 that GF has not demonstrated that there is sufficient time
and information available to the uperator for 1hose events and failures which
require manual action. The last concern is tha* al) of the operator actions
chould b2 able to be taken in the main control room rather Chan at the remote
shutdown station.

The staff and GE discussed the impact of these concerns on tha ABWR design and
some possible soluticns. One option discussed would be to include in the
control room a second remote shutdown pane! wivh hardwired controls to nrovide
an improves level of diversity., G indicated this would require significant
design changas and considerable effort, and indicated thet it disagreed with
the staff's conclusions on diversity and the need for the mentioned changes.
The staff stated that this was a clear policy issue ang was preparing a SECY
paper to be provided to the Commission. The .taff provided a draft copy of
the issuas 1o be included in the Commission paper (Enclosure 20) and requested
that GL ¢ uvide input 1o the staff tu identify the implications of the
required design changes as soor as possible. In addition, GE was regquested to
review the LLNL report for proprietary information and for inaccuracies.

A8C DAC/ITAAC Staius

The staff discussed the limited proyress thac has been made on the comsletion
of the IAC DAC. Enclosure 21 depicts the various areas where the DAC inputs
tre being developed for the IAC design. The instrumen. set point, EMI, S3LC,
and non-safaety systems needing [TAAC are yet to be completed. The staff
voiced a concern that it may b difficult for GE to meet the May data for
comg}etioa ef these item: and may leave some significant vpen items in the
staff FUER.

Piping Stress Analysis Audit Prelimivary Findings

An NRC staff audit of the ABWR piping design methods was being congucted
during -the same week of the tanrgement meeling. The purpose of the audit was
to eviiuvate the sesign criteria, analysis methoos, and sample siping caleula-
Ltions to establish whetner adequate . ad sufficrent information is available
for the staff to reach 2 safety conciusion about the piping design.

The staff presented preliminary fiugings of the audit as of the fourth day of
the effurt. Concerning the stress analvses that were reviewed, it was
indicyted trat GE had not included the overal)l ABWR design criteria in oro
ducument and this needs to be addressad. In addition, some of the specific
triteria uved in the problems were not consistent with current staff-approved
criteria. The actual sample calculations which were reviewed appeared to be
technicall, adequate, however, it was noled that the seismic ‘nput loadings to
the piping appear to be overly conservative {excessively hign). This cculd
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result in the use 2f a Targe number of seismic restraints in the final design
which could impair the fiexibility and reliability of the piping.

The staff 2160 reviewed the piping 1TMAC/DAC being prepared by GE. The major
concorn is that additiona) inforzation needs to be aoded to tie DAC to broaden
its scope and adeguacy. Specifically, GE needs tc add functiona) capability
information, inelastic strain methods and limits, setsmic deflectian limits,
and additional modelling techniques which might be used by the COL applicant
to confirm the adequacy of future codes. CF indicated that most of the
changes ‘i the 1TAAC could be made by the following weck.

A discussion was held concerning the need tor the staff to make copies of
selected dusign racord files and internal dnsiyn procedures to bring back to
Rockville for subseguent veview. GF agreed to make ava lable the majority of
the information and would d scuss further any exceptions with the staff during
the audit.

Elant Systems Open Item Status

The siaff met with 6F in a separate meeting to discuss open items ident! “ied
in DSER Chapters 3, 6, and 9. (Tnis was not a specified item in the agenda).
Discussion topics included equipment qualification, flood protection, the
wffects of high energy line breaks, subcompartment pressurization, the standby
93s treatment system, spent fuel cooling, HYAC, service water, and makeup
witer, Progress was made towards clusure of the oper issues in these “reas.

A followup meeting is expected to be hel. o Rockville in early May,

/CngZ, /QZdﬁvwv/

Clhester Poslusn)ﬂ Preject Manager
Standardization “roject Directnrate
Division of Advanced keactors

and Speciz! Projects
Nffice of Muclear Reactor Regulation

Enclosurss:
Asx stated

¢C w/msclosures:
Ser ncxt page
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resalt in <he use of a large number of sefsmic restraints in the final ('esign
which could impair the flexibility and reliability of the piping.

The staff also reviewnd the piping ITAAC/NAC being prepared by GE. The major
concern is that additional information needs to be «ided Lo the DAL to broaden
its scope and adequacy. Srecifically, GE needs to add functiona) capabi)ity
inforatior, inelastic »train methods and 1imits, seismic dellection limits,
and additional moJe«iing techniques which might ve vied by the COL applicant
to zonfirm the adenuacy of future codes. GE indicated that mos® of the
changes in the ITAAC cculd be mads by the followiang week.

A discuscion was held co cerning the need for the staff to make copies of
selected resign rvacord files and internal design procedures to Lring back to
Reckvilie for subsequent review. Gf agreed to make available the majority of
t:: 1:;?rration and would discuss further any exceptions with the staff during
the audil.

Tlant _Systeas Open "tem Sistus

The staff mel with G- in a separate meeting to ditcuss open items ident.fied
in DSER Chapters 3, 6, and 9. (Tris was not a specified item in the agenda).

| Discussion topics included equipment qualification, flood protection, the

| effects of high energy line breaks, subcompartment pressurization, the standby
gas treatvent cystem, spent fuel cooling, HVAC, service water, and makeup
water. Progrecs was made towards closure of the open issues in these areas.
A f21lowup meeting is expected to Le held in kockville in early May.

Chaster I%os’?'%?’. B’i‘oject Manager
Standardization Project Directorate
Division of Advanced Reactors

and Special Projects
Office of Nuclear Reactor Regulation

Enclosures:
As stated

¢ w/enclosures:
See next page

u ‘'
See next page \)
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Mr. Patrick W. Marriott, Manager
Licensing & Consulting Services
GE Nuclear Energy

178 Curtner Avenue

Washington, 9.0, 20036

Mr. Robcrt Mitchell

General Electric Company
175 Curtner Avenue

San Jose, Lalifornia 95114

Mr. L. Gifford, Program Manager
Regulatory Programs

GE Nuclear Energy

32300 Twinbrocl Parkway

Suite 21E

Rockville, Maryland 2C&52

¢ (AL, EMCLOSURES sRCLUDING NON-PROPRIETANY):
Director, (riteria & Standards Division
0Ffice o Radiation Programs

U. S. Environmental Protection Ajyency

401 M stieet, S.W.

Washington, 0.C. 20460

Mr. Danicl . diessing

U. §. Deparwment of Energy
NE-42

Washingten., 0.C. 20585

Mr. Steve Goldoerg
Budget Examiner

725 1.th Sureet, N.W.
Room GOGE

Washirgiun, D.C. 20503

Mr. ¥Fronk A. Ross

U.5. UDepartment of taeray, RE-42
OffYice of LWR Safety and Techno'ogy
1990 Germantiwn Road

Germantown, Maryland 20874

Mr. Raymond Ng

17768 tye Street, N.W,
Suite 300

Washington, D.C. 20006

Marcus A. Rowden, Esq.

Fried, Frank, Karris, Shriver & Jacobson
100) Pennsyivania Avenae, MW,

Suite 8C0

Wackington, D.C. 20004

Jay M. Gutierrez, Esg.
Mewman & Holtzinger, P.C.
1615 L Street, N.W,

Suite 1000

Washington, D.C. 20038
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NAME

Rebecca L. Nease
¥illiam Burton
George Thomas
Glenn Kelly

Adel El-Bassioni
William B ~kner
Robert Mit_hel)
Nader Sadeghi
Larry Frederick
Cavol E. Buchholz
Norman Fleicher
Ram Srinivasan
Calvin K. Tang
larr{ Simon
Dorglas Henry
Adrian Heymer
John Chambers

S. Visweswaran
Jack Fox

Joe Quirk

Bob Berglund
Pat Marriott
Jack Duncan

Tom Boyce

Dennis Crutchfield

Thomas Murley
William Russel)
Robert Pierson
Chet Postusny
Gary ¥olahan
Frank congel
Jim Richardso.
David Terac
James Lyons
gary Enier

v, E. Maxwe ]
A. €. Ro(er

List of Attendees
March 25, 1992

AFFILLIATION

NRC /NRR
NRC /NRR
NRC /NRR
NRC /NRR
NRC /NER
NRC/NRR
GE/Licensing
GE/Reliab.
GE/Reliab,
GE/ST&PE
DOE/ALWR

EPRI/S. Levy lne
13

GE

GE
NUMARC
GE

GE

6t

Gt

GE

of

GE

NRC /NRR
NRC /NRR
NEC/NRR
NRC /NRR
NRC /NAR
NRL /NRR
NEC /NRR
KEL /NRR
NRC /NRR
NRC /NRK
NRC/NRR
GE

13

413

Enciosure 1



NAME

Pam Srinivasan
Jack Fox

Joe Quirk

Pat Marriott
Jack Duncan
Adrian Heymer
Fashmiray Mali
Normar, Fletcher
Calvin Tang

John Chambers
Caro! E. Buchholz
Tom Boyce
Rebecca L. Nease
Dennts {awrence
Robert Wyman
Gzorge Thomas
Greg Suski

James E. Lyons
David Yerao
Scott Newberr,
James Stewart
Goutam Bagci.
Glenn Kelly
Jack Roe

fiary Holahan
Chet Poslusny
Robert Pierson
¥illiam Russoll
Thomas Muriey
Dennis Crutchficld
Shou-nien Hou
ference L. Lhan
Jonn Mcletyre

K. P. Chen
Joseph Braverman
£. D. Swain
John Knepn

A. J. Janms

List of Attendees
March 26, 1962

AFEILLIATION

EPRI/S. Levy
6E

Gt

CE

GE
NUMARC
0Ot

DOE

GE

G

GEL

NRC /MRR
NRC/NRR
LLNL
LLNL
NRC /NRE
LLNL
NRC /NRR
NRC /NRR
NRC /NRR
NRC /KRR
NRC /KRR
NRC /NRR
NRC /NRR
NRL /NRR
NRC /NRR
NRC Wit
NRC /NRR
NRC /MR
NRC /KRR
NRC/NRR
NRC /NSR
NRC /NRR
ETEC
BNL
Consaultant/GE
GE

GE



Enclosure 2

AGENDA FOP MARCH ADWR OPEN ISSUES MEETING
GE Office San Juse, Cal.fornia
Building J Rooam 150

Rerch 22
Morning Session Beginning 0800
PROGRAMNATIC TTEMS
Introduction (Staff end GE!
Progreae in Jlosure of DSER Open lemuee (Steff)
Status of GE Outstending Submittals (GE)
QPEN ISSUE DISCUSSIONS
Statue of PRA Dpon Items (UE, Steff’
Systenms [ntersction Concerne (GE, Staff)
Piping Layout
Cable Tray, Conduit Routing
HYAD Design
Shutdown Riel: Reanlution Statum (GE)

18] Statum (GE, Stafi)

Centainment Responme-ASHE Level C Limite
(Breakoff Semeion/Conference Call 10:00 aw)

SOTS Single Filter (GE, Statf)
Working Lunch
dfterncon Session

Scurce Term for AE"R end Credit for Pool Scrubbing
(GE, Staff)

Flant Shieldiny, and Ventilstion DACe (BE, Steff)
Upper Dryvell Shielding Design (Staff, GE!
Lover Drywell Access Corcerns {Staff, GE)

Feferencing of Codes end Stundards (GE!
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March &b continued

Fesults of February 27 Mesting on ITAAC and Interfaces
Agreement on Number or 1TAAC (GE)
Categorization of Intertace Summary (Staff)
New OUren lssuep (Staff.GE)

lntertaces (GE)
Plane for Concertusl lueigne
Veritication of Reliability and Availability Targets
Used in the ABWR FRA

Sverem ITAAC-Fhasr 7 Subnittal liscuzeions -New ITAAD
i (3B, Fraff)

Marsh 25

Morning Segsion Beginning OROD

HFE lesue Status (Staff. GE)
Chagpter i85 Kevigion
DAD
Feedtmck on Contrel Avom lnventary

I&C Livereity Studv assulte (Staff)

Working Lunch
Afterncon Session Ending 1600

1&0 IR C/ITRAC Ctatus (GE, Stefl)
Fiping Stress Analysie Audit Freliminary Findings (Starf)
Cone luding Remarks
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ABWR FDA Schedule

Zalendar Year 1992
l.san  Fob March Ape lﬂayj.lunel.kﬁy , Mg Sepi  Oct  Mov  Dec |
FSER i0 NRC/ACRS
R&s»:aﬁono!FSEROpennmr : X =3 -
A 3
ACRS ietter
A
FOAFSER

JCB 32392
Rev 2



GE FSER Support

Scheduled Actual
-ﬁroup A
Inservice lnspecion 0€-Jar-92 06-Jan-92
ITAAC Phase 1 - Pilot Resubm:tal 17-Jan 92 17Jan2
Main Sieambline Seismic Classification 22 )an-92 27 Jan4?
Chapter 15 LOCA Reanalysis SiJan@? 01-Feb92
Leuk Before Break $1-Jan92 08-Feb02
Piping and Instrumentation Diagram SiJan-¥? US-Fet-9?
Process Flow Diagram Update $1 Jan-92 08Feb 92
Evaluation of Potenuai Modifications SAMDA LR PIPRCH 5 Feb9?
Greup B
Response to SECY-91.204 (Chapier 7) O4-Feba? 08-Febu2
Fixed Display Iniormstion 17 Feb92 18-Feb 02
Conurol Room, I&C Design and Implementation Process 16Feb9 17-Feb0$
ABWR Design Diffecences L0-Feh e 2W0-Feb 92
Radwast. duilding Seismic Anulvsis 20Fed @2 08-\lar92
Respo.ase to SECY-91-320 (Chapter 18) 28.Feb-92 18Febr0?
Levil of Detadl Piping System (FW) 28-Fet- 09 24-Frb-92
Leve! of Detait Piping Svsiem (MSL) W Feb il 12-Mar.92
Group € s
Response 1o SECY-01-855 (Ch1,2,356.89,1012,18.14 & 15) 05-Mar-92 11-Mar-82
[TAAC - Phase ? $1-Mar-8?
Fire PRA Update ' 01-Apr o2
Technical Specifications for ABWR Unigue 8C Systerus * 10Apro2
Uncertainty Analvais, Back End *15-Apro?
Bypass Leakage e 15-Apr-92
Intersystem LOGCA " S0-Aprog
“Group D
ITAAC - Phase 8 (ITAAC Complrted) 8i-May-02
Unrerainty Analysie, Front End *$jund2
Shutdown Risk "$0jun9¢
PRA 33 & Design Tool "30]un-92
ruman Factors Analysis *80.Jun-92
Response 1o SECY-91.809 (Chaprer 19) *$0-Jun 92
Flood PRA 80 un-02
Emergency Planning "$0-lun-9¢
Reanessment of Prapriewary Informauen 30 un92
Fiaal SSAR 30-Nov-92

* Scheduled dutes established since GE/NRC January 2699, 1992 meeting
™ Reacheduled
** New jwem

Rev. 2
8/2%/92
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Human Reliability Analysis

Issue:
e [Inadequate documeritation of HRA data and references
* Uncertainty / seasitivity analysis
* [Interface items
Current status / Action Paih
® Agreement reached on level of HRA documentation fo be provided

* GEis performing Level 1 uncertainty analysis suppiemented by Level 1
sensitivity and impertance analysis

* GE will «dentify and characterize key human errors as input to control
room DAC/ITAAC and integration into "PRA Design Insights”

Next Action

* GE to submit above items as part of SSAR by June 30 (dra% sconer if
possibir)

CER 32992 2



Seismic

Issue
* Treatment of seismic analysis beyond design basis
Current Status
® GE understands no PRA required
* Reguantification: several issues agreed to
- Agreed to fuel assembiy capacity
- GE will reduce other capacities
Clear Resoiution Path
* GE wili recalculate HCLPFs, but
* Awaiting NRC clarification of submittal requirements
Next Actions:
* NRC to provide guidance on calcuiating HCLPFs
* NRC to provide clarification of requirements

CEB ¥2592 3



Internal Floading

¢  General Issue

- Evaluate internal floods to identify potential design vuinerabilities
® Current Status

- GE outlined general approach and discussed early insights

- GE identified some proposed design medifications
* Path fo Resolution

- General approach appears acceptable
* Next Actions

- GE to continue flooding evaluation

- GE/Staff to continue to discuss methodology and insights
- GE to submit final analysis by June 30
- Parts of analysis will be avaiiable sooner

CEB 32592 4



Backend Issues

Major issues are being addiessed within uncertainty analysis and severe
accident closure

Current status
Screening analysis complete

- Most of sensitivity studies complete
- Bypass sensitivity studies done but decision as to continued study

in uncertainty analysis not yet made
- No other detaiied 1~ ~ertainty analyses identified

- GF has responded tc . .dent management issues, response found
generally acceptabie

Next actions

- Phone call Friday on severe accident closure decument
- GF to submit completed screening and sensitivity analysis within week

- Detaifed DCH analysis to be submitted by end of month
Considerations for rupture disk design to be submitted shortly




Enclosure 6

WORK STATUS
APPENDIX 19.Q: ABWR SHUTDOWN RISK EVALUATION

19.Q1
19.Q.2
19.Q.3
19.Q.4
19.Q0.5
19.Q.6
18.Q.7
19.Q.8
19.Q.9
19.0.10
18.Q.11
19.Q.12

19.Q.13 -

19.Q.14
19.Q.15
16.D0.16

Introduction *

Evaluation Scope *

Summary of Results *

Decay Heat Removal **

inventory Control **

Containment Integrity *

Electrical Power **

Reactivity Control **

Instrumentation *

Flooding and Fire Protection **

Features to Reduce Shutdown Risk ****
Decay Heat Removal Reliability ***

Use of Freeze Seals **

Risk Impact of New Features *
Procedures *

Review of Significant Shutdown events ***

Attachment 18.Q.1 Decay Heat Removal Reliability Study
Attachment 19.Q.2 Review of Significant Shutdown Events

STATUS

*  Work not started

** Work just starre)

*** Work in progresr

*e®* Work nearly cor .8
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Enclosure 8

REACTOR BUILDING FLOODING

HIGH ENERGY SYSTEMS

PRESENTED BY
G.W, EHLERT

ON
OCTOBER 23, 1991
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REACTOR BUILDING FLOODING

HIGH ENERGY SYSTEMS
RCIC STEAM SUPPLY LINE
CONCRETE PIFE CHASE

RCIC EQUIPMENT ROOM AT 8200 TMSL

CUW SUPPLY AND DISCHARUE LANES
CONCRETE PIPE CHASE
CUW REGENERATIVE HEAT EXCHANGER
ROOM AT -1.7 TMS! AND CUW
NONREGENERATIVE HEAT EXCHANGER
ROOM AT -8.2 TMSL

MAINSTEAM

MAINSTEAM TUNNEL

FEEL'WATER

. MAINSTEAM TUNNEL
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REACTOR BUILDING FLOODING

RCIC AND CUW LINE BREAKS

<t I «__“ }y;n \ '»,L \ )
\ { v PPl \. Y { Q ;'\," | ..\‘ t |,’\;
BREAK CAM OCC . INURETE PIFE CHASES
O = -'f§ I'T R MIN S
| VI’ \l\l‘, “‘. I\‘q: » I l,;\} N ) ;);l ‘\I { ‘.\ ." i ‘.l N \11‘
PS| DIFFERENTIAL PRESSURE IN PIP)
1 ) ¢ A \
CHASE AN IPMENT ROOM OF BREAK
Ay,
I3 { W \ ! gt t'}‘ ]n\ ) ‘aA‘\[t‘\,‘11 A A\ Y

LIMITED PRESSURIZATION OF S.CONDARY o
{OONTAINM “ b B

hy
SAFETY-RELATED EQUIPMENT AND o

SECONDARY CONTAIMMENT PENETRATIONS
TO BE QUALIFIED FOR ENVIRONMENTA
FEFFECTS OF PIPE RUPTURLE »




REACTOR BUILDING FLOODING

MAINSTEAM FEED\\"ATFR L INE BREAKS
0 SUBCOMPARTMENT PRESSURIZATION ANALYS'S
0  MAINSTEAM LINE BREAK (700A)
12 PSI DIFFERENT/AL PRESSURE
SHORT DURATION PULSE
o  FEEDWATER LINL BREAK (550A)
4 PSI DIFFERENTIAL PRESSURE
SHORT DUKATION PULSE
5 0  TUNNEL GREATER THAN 1.5M TO 2M THICK
FACTORED LOAD COMBINATION INCLUDES
THE ABSOLUTE SUM OF SUBCOMPARTMENT
PRESSURE, SSE AND OTHER NORMAL LOADS
WITH APPROPIATE LOAD MULTIPLIERS.
CONDENSATION DRAIN INTO REACTOR

|
r
| BUILDING AND TURBINE BUILDING AREAS
@ OF STEAM TUNNEL
}
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Enclosure 9

SLSTEMS INTERACTION
FLOODING
FIPE BREAKS DUTSIDE CONTAINMENT
FIRES

DIVISIONAL BEPARATION FROVIDES FROTECTION

ELOQDING

DESIGN BASIE DOES NOT YAHE CREDIT FOR FLOOD RARRIERS BETWEEN
ROOMS. HOWEVER, WALLS wWILL WITHSTAND MYDROSTATIC LOADS.

ROOME EVALUATED FOR WORST CASE BREAM ABSUMING DETECTION AND
I1SOLATION.

CORRIDOR FROVIDES MOLDINT VOLUME. WATERTIGHT DOORS FROTECT ECCS
EQUIFMENT FROM WATER IN CORRIDOR,

6F WILL PROVIDE:
~ DRAWINGS SHOWING FLODD BOUNDARIES

= DESCRIPTION OF FENETRATIONS (CURBS/SLEEVES)
~ DFECRIPTICN OF WATER TIGHT DOOR DESIGN

ELIEE EREAKS QUTEIDE CONTAINMENT

COMPRRTMENT PRESSURIZATION EVALUATION IN CHAPTER &

- ASEUMES DOUBLE ENDED BREAK

~ PIPE DIAMETERS FROM P&IDs

= BREAK LLOCATIONS FROM GENERAL LAYOUT OF SYSTEMS/COMPONENTS

JET IMEINGEMENT WND FIFE WHIP METHOD WILL BE REVICWED BY THE NRC
DURING THE PIFING RUDIT,

NRC WIILL REVIEW INFOPMATION YO BE PROVIDED BY BGE BY THE END OF
THIS MONTH,

EEEECTS OF FIRE

HVAC SYETEM DLSIGNED TO MRINTAIN FIRE AREA AT SLIGHTLY LOWER
PRESSURE THAN SURROUNDING AREAS BY USE OF FIRE DAMPERS.

HVAC 1TARC SHOULD ADDRESE SMOKE REMOVAL MOLE OF OPCRAT(ON,
FIRE PROTECTION FEATURES TO BE RDDRESSED IN BUILDING ITRAC,

BE WILL PROVIDE SYETEMS INTERACTION ROAD MAP UNDER USI A~17 BY
END OF APRIL.
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Enclosure 10

ABWR/BEAR INFERVICE INCPECTION PROGRAM REVISIONS 2/28/92

Illt9RlI!l_Ql&lﬂll.!lll_ﬂanﬂ.tﬂmbnnlIll_ﬁﬂlﬂllﬂl_lllllilxﬂ
THRQUGH THE A2/40/9) MEETING.
:=?léﬂlll.ﬁﬁl!l&!lk.ﬂlll_!Il.llﬁﬂl;-

~EEVERAL OF THESE ITEMS
AN _DIRECTION. 1IN CONTERENCE WITH
MARTIN HUK AND OTLERS REGARDING THE DSER THE FOLLOWING

CHANUES VERE RECOMMEMDEDL TO RESOLVE DSER COMMENTS :

1. DELETE_ALL BELIEY REQUESIS FOR ACCESS LIMITATIONS.
ADWR/ESAR MUBT COMMIT UNCONDITIONALLY TO DE3IGN FOR ACCESS
YOR FXAMINATION, N®C RECONVYENDS PURSUING ASME CODE CASES
YOR NOZZL. LIMITATIONE,

2, BRECIFIC CODE ERITIONE. THIS I8 AN

RELETE ALTLRENCES 30
INTERFACE Thd FOK UTILITIES.

THE NRC WILY, NOT PEVIEW THE SRR 1852 PLAN, WHICH 1 BASED ON
ASME 1989 EDITION. APPLICANTS MUGT SUBMIT THEI®L OW# PLAN IN
ACCORDAMCE WITM 10CFRS0 SLOTION $0.5%4.

4. INGLUDE RROUSICN-CORPQSION UNDEF AUGMENTED EXAMINATIONS.
ERUSION~CORROSION MUST BE ADDRESSAD IN INTICIPATION OF
FUTURE CODE ACTIONA LND IN RESPONSE TO BULLEYIN €7-01.
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STATUS OF SOURCE TERM
AND
ABWR SUPPRESSICN POOL CRENIT

NEW SOURCE TERM WILL NOT BE UTILIZED

g ELSJBNBOT SOLVE PROBLEM OF SUPPRESSION PONDL

MANY T HNiQAé 5 g o VFON
TMENT OF FIS: TS IN CONTAINMENT
REACTOR BUIL DING

CURRENT PLAN

FEVISE LOCA CALCULATION WITH QUT POOL SCRUBBING
ADDRESS SITING ISSUE LATER ON A CASE BY CASE LASIS

KING AT TURNING SPRAYS ON S0
A TEANARDS FEN EMHACED SOOI R IE



ABWR SITING COMPARISON WITH SUPPRESSION
POOL SCRUBBING, DF = 2

SIVE Sive LrZ
Bounpary
ZHR DOSE  30DAY

300 LIMIY

ABWR B00M/3m1 24 30
EPRI B00OM/2m1 110 485

1 59

2 11 36

3 47

4 26

5 197 476

£ [ 23

7 124

8 21 13

B 32 122

10 21 86

11 47 104

42 8& 209

13 105 3



PLANT SHIELDING
AND
VENTILATION DACe

GE AND NRC HAVE REVISED DACs

REMOVED REFERENCE TO $8AR

ADDED TOP LEVEL RADIATION ZONE DRAWINGS

REMOVED REFCRENCES TO EXISTING CODES AND
SPECIFIED DOSE LIMITS EXPLICITLY

REMAINING

.

NC REVIEW OF RADIATION ZONE DRAWINGS
UFZER LEVEL APPROVAI. AT NRC AND GE
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