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DRAFT SAFETY EVALUATION REPORT ON THE GENERAL ELECTRIC BOILIN
WATER REACTOR DESIGN COVERING CHAPTERS 1, ¢, 3, 5, 6, B, 9, 10,
12, 13, 14, AND 15 OF THE STANDARD SAFETY ANALYS'C PrOnPY
To inform the Commission of the staff's intent to 1ssue selecte
sections of the draft safety evaluation report (DSER) ¢ the
ceneral Electric Company's (GE's) Advanced Boi Ing Water Reactor
ABWR) design. The staff's DSER addresses open {tems needir
¢ Lre that eve been 1dentified by the Stat  '§ review 0f GE's
standerd Safety Analysis Report (SSAR) Chapters 1, 2, 3, &, 6,
€, 9, 10, 12, 13, 14, and 15.
In SECY-6]- 63, "Draft Safet) Evaluation Report or the Genera)
gCtr Company Advanced Boiling Water Reactor Desior Covering
X ks Ba 4§, s B3 @ ] U7 The Jtandard Safet Arnaly-
$15 Keport," the steff provided the previous DSEF sections to the
Comission and discussed the ABWR review process and the Commis-
$10n°s guilgance that is being followed.
The enclosed DSER adoresses additions to the previously 1ssued
Chapters 1, 2, 3, 5, 6, 9, 10, 13, and addresses Chapters 8, 12, &
1%, and 1% 1n their entirety. As notecd in Chapter 1 of the
DSER, with the 1ssuance of the enclosed document, the DSER
phase of the ABWR review 1s essentfally complete. The staff
w! continue working with GE to resolve DSER open items The
staff recently held meetings with GE and received additional
infornation which covers many of the issues ir the DSER The
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staff will document its review of this informetion and the
resolution of open items in the final safety evaluation report,
The staff will provide copies of this DSER to the Advisory
Committee on Reactor Safeguards.

Conclusion: The enclosed DSER contains no new policy _sues. The staff wil)
forward the report to GE to inform 1t of the staff's current
findings and request that they review the DSER for proprietary
information. The staff plans to issue the enclosed DSER on
October 31, 1991 to comply with the advanced reactor review
schedules of SECY-81-161, and place it in the NRC Public Docu-
ment Room within 10 working days of the date that this paper
is issued to GF.
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"Evolutionary Light Water Reactor Certification Issues and Their
Relationship to Current Regulatory Regqguirements," (see Appendix B
to the DSER dated May 24, 1991).

Presently all of the staff's acceptance criteria as defined in
the 18 chapters of the SRP have been addressed in this and in
previously issued DSERs. The only SRP chapter not addressed is
Chapter 1., "Technical Specification."™ The ABWR Technical
Specifications (TS) are being reviewed in parallel with the
Boiling Water Reactor Owners Group's development of the standard
TS for the BWR/6 designs. Areas outside the SRP still needing
staff review are USls/GS1ls, reliability assurance, TMI and CP/ML
issues, and operational experience. Completion of the staff's
review of thoee arezr ocutside cf the SRP i1eviews are dependent,
in part, on the closure of a number of oper items identified in
the DEFRs as well as a need for additional information on eome of
these areas. Both TS and the other issues will be addressed at a
later date. The staff's review of severe accident mitigative
design alternatives (SAMDAs) for the ABWR will be carried out
(when submitted by GE) consistent with the regquirements of the
National Environmental Policy Act.

See the ABWR DSER dated May 24, 1991, for a discussion of the
nistory of the review effort for the ABWR and a discussion of the
scope of the design.

The regulations governing the submittal of standard plant design
reviews are cuotained in 10 CFR 2.110, "Filing and administrative
action on submittals for design review or early review of site
sui’ ability issues," in 10 CFR Part 52, Subpart B, "Standard
Design Certifications," and in Appendix O to 10 CFR Part 52,
"Standardization of Design: Staff Review of Standard Designs."

ABWR DSEK
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positior n what level of design information is required in a
standard plant applicati for certification, and the staff has
followed the guid ¢ in preparing this document Thus for eact
section of the staff's DSER where the G SSAR hag been found tc¢
be acceptable relative to the review criteria and guidance, 1t
indicates that the staff belleves that CE has rovided a
sufficient level of design detaill t its safety finding
except as provided below However, the staff has not completed
its review of all other sections of the SSAR such as the

, and has not begun its review of

outstandlir submittals such as the inspection, tests, nalyses
and acceptance criteria (ITAACs) and the severée accldent
mitigation design alternatives (SAMDA The results of these and
other reviews may reguire the staff to request additional aQesig:
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1.6 Modifications to the ABWR During the Course of the NRC
Review

Tc be provided in the final safety evaluation.

1.7 Unresolved Safety Issues

The staff continuously evaluates the safety reguirements which
are used in its review against nev information as it becomes
available. Part 52 of 10 CFR requires that all new power plant
designs address all unresolved safety issues (USIs) and all
medium-priority and high-priority generic safety issues (GSlg°
which are identified in the version of NUREG-0%33, "A Prioritiza-
tion of Generic Safety Issues," current on the date six months
prior to the application. GE has committed to identify and
address any of these issues that are applicable to the ABWR
design and any new pricritized generic issues raised until the
FDA is issued. The staff intends that there will be no open
items remaining for the rescolution of USIs or GSIs or other plant
features for the AEWR when the NRC makes the FDA decision. The
rasolution of these issues will be discussed in Appendix C to the
final safety evaluation for the ABWR.

1.8 Qutstanding Issues

Cert~'n outstanding regulatory review issues for the ABWR, many
of which inv .ve the need for greater design detail, had not been
resolved with GE when the NRC issued this report. The staff will
discuss the resolution of the issues in the final safety
evaluation. The issues and the SER sections in which they are

ABWR DSER
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tornade missiles (9.5.8) ..... s 4R es

Design information on areas not
included in SSAR (9.5.8) ..... PP '

Adequacy of process sampling

system (9.3.2.1) cvvnnnnnnnnnnns YT LE

Adegquacy of post-accident sampling

.y‘t.m (9.3.2'2)...l'..!l’...l...l....'

Adeguacy of hydrogen water chemistry

system (9.3.9) .vieveen issaa T USRSy
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Avaiting

Awaiting

Awaiting

Avaiting

. Awaiting

Avaiting

Awaiting

Awaiting

Awaiting

information

information

informution

information

information

information

information

informatinn

information



(101)

(102)

(103)

(104)

(1085)

(107)

(108)

(109)

Status

Adeguacy of zinc injection system ... Awaiting information

Fire hazards analysis (9.5.1.1)...vtvssvsesss Under review

HVAC smoke removal-system description
(9.5.2.2) (9.5.1.4.4) svvvsvvsesvssss Awaiting information

water distribution and fire
extinguishing systems (9.5.1.3.3) ......svvvs Under review

Adequacy of condensate cleanup
systen (10.4.6) sovvannans saessdrarivse Awaiting infcormation

Upper drywell shielding concerns
(12.1.2) LN N I N O N N N I N L N B B O B A A Und'rr.vi.w

ldentification and description of contained

and airborne radicactive sources in SSAR

(operation and accident

conditions) (12.2.1) +evevsesvssssess Awaiting information

Plant layout drawing deficiencies

regarding identification of radiation

sources, legibility, and consistency

(32:3:1) cavseesannnssnesnsnssssscssss AWBILInGg information

Identification of post-loss-of=-coclant-
accident (LOCA) vital areas (12.3.1) Awaiting information
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(110)

(111)

(112)

(113)

(114)

(115)

(11€)

(117)

(118)

Justification of high radiation zone
above spent fuel pool during operation
1:-301) P O R I I T T A AVI‘tiﬂq 1!\‘0!‘.“19!’\

Identification of "highly radicactive
systems" (12.3.1) .ivvvevvsssensassse Awaiting information

Drywell and reactor vessel shielding
design information (12.3.2) svvvevvsvssssssss Under review

Airborne contamination information
£32:3.3) sans YT LI TIINT cvvss Awaiting information

Airborne radiation monitoring
information (12.3.4) ...vvvsvvvsesese Awaiting information

Dose assessment background, bases,
consistency, justification (12.4) ... Awaiting information

Pover-to-flow operating
map (14.2.11) c.uvns vesesssrssssssass Awaiting information

Table listing startup tests
and test conditions (14.2.11) ....... Avaiting information

Generic interfacing support
system avaiiability individual
test abstracts 14.2.12 ......+42+4+++ Awaiting information
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(119) GE commitment ¢t —erform tests
(14.2:12) cevovneas cassssssscss Awaiting information

(120) Modifications to individual test
abstracts (14.2.12) «civvssvessssrsss Awaiting information

(121) Clarify acceptance criteria and

modify startup test

abstracts (14.2.12) .seesvvvcssnnsvesss Awaiting information
(122) Screening to identify tests not

essential to demonstrate

conformance (14.2.12) ..veevvvvsssssss Awaiting information

(123) Conformance of the ABWR with
RG 1.68 Revision 2 (14.2.12.3) ...... Awaiting information

(124) TMI Items (14.2.12.3) sicovsssservess Awaiting information

(125) Functioning of conductivity
meter. (1‘.20120‘) TR T A N B N B B B Aw.itinq infon.tion

(126) Modification to feedwater control
test description (14.2.12.4) ........ Awaiting information

(127) Clarification of feedwater control
test acceptance criteria (14.2.12,4) Awaiting information
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(128) Total Air Demand for Instrument Alr
and Stat.on Air (14.2.12.4) ........, Awaiting information

(129} Functional testing of instrument and
control air systems (14.2.12.4) ..... Awaiting information

(130) HVAC preoperational testing
requirements (14.2.12.4) «.cieevve... Awaiting information

(131) Design, maintenance, and testing
criteria for ventilation
systenms (14.2.32.4) cov vusnviaenains Avaiting informaticn

(132) RHP gyeter isolation (14.2.12.4) .... Awaiting information

(133) Verification of relief valve settings
by vendor bench tests (14.2.12.4) ... Awaiting information

(134) Approval of REDYA and ODYNA. (15.1) . Awaiting information

{13%) Loss of Feedwater
heater transient, (15.1 Item (1)) . . Awaiting information

(136) Software reliability in determining
limiting faults. (15.1 Itew (3)) .... Awaiting informatien

(137) Fod block algorithm
and setpoint (15.1 Item (4)(b)) ..... Awaiting information

1-19
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(138)

(139)

(140)

(141)

(142)

(143)

(144)

(145)

(14€)

[
0

(1)
(2)

Credit for non-safety grade eguipment
in safety analysie (15.1 Item (6)) .. Awaiting

§lovw turbine contreol valve
closure event (15.1 Item (6)) ....... Awaiting

Compliance of ATWS Rule
10 crk 500‘20(15.‘) AR R A I B B A'.iting

Pressure Suppression Pool as a Fission

Product Cleanup System. (15.3 (1)) .. Awaiting
Radicactive lodine Deposition

in the Main Steam Lines

and Condensers (15.° (3)) vessseeses. Awaiting
Containment leak rate (15.3.1) ...... Awaiting

Cormpliance of ATWS Rule
10 CFR 500620(1504’ I B R I B Aw.itinq

compliance with 10 CFR £0.55a(g)
(5.2’ 6‘6) QO‘l.ll'l..l‘.l'..‘llll'.. Aw.iting

regign basis tornado analyses (2.5.2) -Awaiting

confirmatory lssue
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information

information

information

information

information

infcrmation

information

information

information

GE commitment to add additional references to RGs (14.2.7).
Completion of pre-operational testing {14.2.10).




1.10 Interiace Information

(1) Primary Containment Leakage Rates (15.3(2))

(2) Primary coolant activity limits (15.3(4))

(3) Main stean isolation valve leak rate (15.3(3))

(4) 1Inspection and surveillance requirements for suppression
pool bypass (15.3(1))

ABWE DSER



2 SITE CHARACTERISTICS

2.3 Meteorcloqy
2.3.2 Llocal Meteoroclogy

The applicant proposed in Table 2.0-1, "Envelope of ABWR Standard
pPlant Site Design Parameters” that the maximum tornado wind speed
of 260 miles per hour and the tornado recurrence interval of one
million years (10" pe:r year tornadc strike probability) be
ptilized for the design bauis tornade. These parameters are
based on ANSI/ANS 2.3, "siandard for Estimating Tornade and
Extreme Wind Characteristics at Nuclear Power Sites."

The current NRC regulatory position with regard to design basis
tornados is contained in two 1974 documents, WASH=1300,
"Technical Basis for Interim Regional Tornade Criteria," and
Regulatory Guide 1.76, "Design Basis Tornado for Nuclear Powver
pPlants." WASH-1300 states that the probability of occurrence of
a tornado that exceeds the Design Basis Tornade (DBT) should be
on the order of 10°7 per year per nuclear power plant and the
regulatory guide delineates the maximun wind speeds of 240 to
360 miles per hour depending on the regions.

The staff has not endorsed the ANSI/ANS 2.3. However, the -taff
has reevaluated the regulatory positions in Regulatory Guide i.76
using current tornadc data. The staff documented the results of
its evaluation in a report, U.S. Nuclear Regulatory C~mmission,
"Tornade Climatclogy of the Contiguous United States,™ NUREG/
CR-4461 (PNL-9697), dated May 1986 (Reference 1). At the heart
of this study is the tornado data tape prepared by the National
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Severe Storm Forecast Center (NSSFC) with 30 years of data, 1954
through 1983. This data tape contairs the data for the
apprvoximate 30,000 tornados that occurred during the period.

Tekn staff found that the tornado strike probabilities range from
near i0%" per year for much of the western United States to about
103 per year in the central United States. The wind speed
values assoclated with a tornado having an annual strike
probability of 10°7 range from less than 153 mph to 332 mph.
These wind speed estimate are 50 to 00 mph lower than the speed
estisnates preserted in WASH-1300 and Regulatory Guide 1.76 for
rost of the United Stater. On the basies of this analysis, the
strff concluded in its report (Reference 1) that it would appear
to be reasonable to reduce tornado design basis wind speede to
200 wmph for the United States west of the Rocky Mountains and to
3n0 mph for the Unitea Staces east of the Rocky Mountains.

The staff will accept the Lornado design basis proposed by GE,
but the use¢ of the specific design criteria may limit the number
of acceptable sites. Yurthermore, the tornado design basis
requirements have been used ir establishing structural
reguirements (minimum concrete wall thicknesses) for the
protectior of nuclear plant safety related structures, systems,
and components against the effects not covered explicitly in
review guidance such as Regulatory Guides or the Standard Review
Plan., Specifically, some aviation (general aviation light
aircraft) crashes, nearby explcsions, and explosion debris or
missiles have beer reviewed and evaluated routinely by the staff
by taking into account the existence of the tornado protection
requirements. Hence, the staff's acceptince will also
necessitate a concurrent review and evaluation of their effect on
the protection criteria for some external impact hazards, such as
general aviaticn or nearby explosions. This item remains open

2=2
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3 DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT, AND EYSTEMS

3.5 Missiles

3.5.1 Missile Selection and Description
3:8.1.8 gite Proximity Missiles (Except Aircraft)

In the SSAR Section 3.5.1.5, GE states that "external missiles
other than those generated by tornados are not considered design
pasis...," since the resultant event probability is < 10~7, BSAR
gection 3.5.4.3 includes an interface which requires a utility
applicant to provide an analysis which demonstrates that the
probability of missiles impacting the ABWR Standard Plant and
causing conseguences greater than 10 CFR Part 100 guidelines is
<107, The staff will determine the acceptability of such an
analysis on a site specific basis.

3.5.1.6 Aircraft Hazards

In the SSAR §&¢ :ion 3.5.1.6, GE states that "aircraft hazards are
not a design basis event...," since the resultant event
probability is < 107, SSAR Section 3.5.4.3 includes an
interface which reguires a utility applicant to provide an
analysis which demonstrates that the probability of aircraft
impacting the ABWR standard Plant and causing consequences
greater than 10 CFR Part 100 guidelines is <107, The staff will
determine the acceptability of such an analysis on a site
specific basis.
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5 REACTOR COOLANT SYSTEM

5.2 Compliance With Code and Code Cases

§.2.4 inservice Inspection and Testing of Ruactor Coolant
Pressure E.undary

The staff has reviewed this section and finds the information
peitaining to compliance with 10 CFR 50.55a(g), design access,
preservice inspection regquirements and proposed methodology for
inservice inspections unaccentable. The information in SSAR
Section 5.2.4 contains inspection regquirements from a specific
edition of ASME Section XI, i.e., a "reference edition." The
actual regquirerents for preservice and inservice inspections are
dependent upo~ the edition of ASME Section XI in effect at the
time of the construction of the particular component, as defined
in 10 CFR 50.55a(g). Therefore, the staff reviewed the
information in SSAR Section $5.2.4 as the concepts that GE intends
to apply.

$5.2.4.1 Compliance with the Standard Review Plans

The staff is conducting its review according to SRP Section
5.20"

Paragraph 5.2.4.2 - Accessibility states:

.11 items within the Class 1 boundary are designed, to the
extent practicable, to provide access for the examinations
regquired by ASMC [sic) Section XI, IWB-2500. 1Items for
which the design is known to have inherent access
restrictions are described in Subsection 5.2.4.8."
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The staff finds that the proposed standards for accessibility are
not consistent with 10 CFR $50.5%a(g) (3) which states:

"(i) Components which are classified as ASME

Code Class 1 shall be designed and be provided with access
to enable the performance of inservice examination of such
components and shall meet the preservice examination
requirements set forth in Section XI of editions of the ASME
Boiler and Pressure Vessel Code and Addenda applied to the
construction of the particular component."

The staff concludes that the design of the ABWR muat be in
compliance with NRC regulations.

5.2.4.2. Examination Requirements

GDC 32, "Inspection of Reactor Coolant Pressure Boundary, "
reguires that components that are part of the RCPB be designed to
permit periodic examination and testing of important areas and
features to assess their structural and leaktight integrity. To
ensure that no deleterious defects develcp during service,
selected welds and weld heat-affected zones are to be examined
periodically.

The design of the ASME Code Class 1 and 2 components of the RCPB
must incorporate provisions for access for inservice
examinations, as reguired by Paragraph IWA-1500 of Section XI of
the ASME Code.

ABWR DSER



The design of the RCPE may incorporate exclusions from
examination as defined in paragraphs IWB-1220 and IWC-1220 of
ASME Section X1 for ASME Class 1 and 2 components, respectively.
However, for the ABWR, GE states in Paragraph 5.7.4.1.2 (sic]
Exclusions:

"portions of systems within the reactor coolant pressure
boundary, as defined in 5.2.4.1.1, that are excluded from the
Class 1 boundary are as follows:

(1) those compcnents where, in the event of postulated failure
of the component during normal reactor operation, the reactoer can
be shut down and cocled down in an orderly manrar, assuming
makeup is provided by the reactor coolant makeup system only:; and

(2) components which are or can be isolated from the reactor
coolant svster by two valves (both c'osed, both open, or one
closed and one open). Each such open valve is capable of
automatic actuation and if the other valve is open its closure
time is such that, in the event of postulated failure of the
component during normal reactor operation, each valve remains
operable and the reactor can be shut down and cooled down in an
orderly manner assuring makeup is provided by the reactor coclant
makeup system only."

The staff finds that the proposed exclusion criteria described in
paragraph 5.7.4.1.2 [sic) if intended to be used to develop
examination reguirements are not consistent with 10 CFR

£0.55a(g) (3). The stat1 position is that if the design of the
ABWR incorporates exclusions from examination criteria, then
those exclusions shall be in compliance with NRC regulations in
effect at the time of the construction of the particular
component.
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§.2.4.2.1 Exanmination Methods

Paragraph $.2.4.3.2.1 Ultrasonic Exunination of the Reactor
Vessel states:

"Ultrasonic examination of the RPV will be conducted in
accordance with ASME Section XI, IWA-2232 (a), and Section
Vv, Article 4. In addition the ultrasonic examination system
shall meet the requirements of Regulatory Guide 1.150 as
described in Table 5.2-9. RPV welds and nozzles subject to
examination are shown in Figure 5.2-7a."

The staff finds the commitment to use Regulatory Guide 1.150 for
the ultrasoric exarmination of the reactor vessel to be
acceptable. However, GE's proposal to use ASME Section V,
Article 4 ie not consietent with the plans of the nuclear
induscry and ASME Code for future inservice inspections. ASME
gection X1 has published Appendix VII, “Qualification of
Nondestructive Examination Personnel For Ultrasonic Examination,"
and Appendix VIII, "Performance Demonstration For Ultrasonic
Examination Systems." The NRC has published in the Federal
Register its intent to reference in 10 CFR S50.55a(b) the ASME
section XI edition that includes the pub) naed Appendix VII, 1In
addition, the NRC staff has established a technical contact to
coordinate the implementation of Appendix VIII. Therefore, the
preservice inspection program for the ABWR should include
provisions that ultrasonic testing be performed in accordance
with Appendices VII and VIIT pursuant to 10 CFR 50.55a(g)(3).
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€ ENGINEERED SAFETY FEATURES

6.2 Containment Systenms

The containment systems for the ABWR include a containment
structure as th- primary containment, a secondary containment
(reactor building) surrounding the primary containment and
housing equipment essential to safe shutdown of the reactor and
fuel storage facilities, and supporting systems. The primary
containment is designed to prevent the uncontrolled release of
radi.activity to the environment with a leakage rate of

0.5 percent by weight per day at the calculated peak containment
pressure related to the DBA. The secondary containment is
designed to confine the leakade of airborne radiocactive materials
from the primary containment. Figure 6.2.1 shows the principal
feztures rf the ABWER containment.

6.2.1 Primary Containment Functional Design

The ABWR primary containment design has the following main
features:

1. A drywell compri.ed of two velumes: (a) an upper
drywell (UD) volume surrounding the reactor pressure
vessel (RPV) ard housing the steam and feedwater lines
and other connections of the reactor primary coolant
system, safety/relief valves and the drywell HVAC
coclers, and (b) a lower drywell (LD) volume housing
the reactor internal pumps, control rod drives and
under vessel components and servicing egquipment.
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There are 30 vents in the vertical section of the lower
drywell below the suppression pool water level, each
with a nominal diameter of 2.3 feet. These venis a:e
arranged in 10 circumferential columns, each containing
three vents. The three vert centerlines in each column
are located at 11.48 feet, 15.98 feet and 20.48 feet
below the suppression pool water level when the
suppression pool is at the low water level.

A wetwell, comprised of an air volume and suppression
pool, with a net free air volume of 210,475 ft3 and a
pinimum pool volume of 126,427 ft? at lov water level.

The wetwell is designed for an internal pressure of

45 psig and a tenperature of 219°F. The design
vetwell-tco-reactor building negative differential
pressure 1is (=)2 psid. The suppressicon poel, located
inside the wetwell annular region between the
cylindrical RPV pedestal wall and the outer wall of the
wetwell, is a large body of water which serves as a
heat sink for peostulated transients and accidents and
as a source of cooling water for the emergency core
cooling system (ECC3). In the case of transients that
result in a loss of the ultimate heat sink, energy
would be transferred to the pool by the discharge
piping from the reactor systen's safety/relief valves
(sRVs). In the event of & LOCA withir the drywell, the
drywell atmosphere is vented to the suppression pool
through the system of drywell-to-wetwell vents.



This prinary containment design basically uses combined features
>f the Mark 11 ! Mark 111 { ! With the exCeption that the
arywel 1§ My § of upper and lowver drywell volumes The
vents to the suppression g l are a combination of the vertical

Kk 11 and horizontal 211 syst The vetwell is simila:
t a Mark 11 wetwel €.2.]1 proviazs a comparison of the
d"sign parameters for , 11, 111, and ABWR containments
6.2.1 LOC? nronoclo
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the fallback process starts. During this process, floors and
other flat structures experience downward loading, and the
containment wall theoretically can be si.bjected to a small
pressure increase. However, this pressure increase has not been
observed experimentally.

As the reactor blowdown proceeds, the primary system is depleted
of high-energy flvid inventory and the steanm flow rate to the
vent system decreases. This reduced steam flow rate leads to a
reduction in the drywell-to-wetwell pressure differential that,
in turn, results in a seguential recovering of the horizontal
vents. Suppression pool recovery of a particular vent row occurs
when the vent stagnation differential pressure corresponds to the
suppression pool hydrostatic pressure at that row of vents.

Toward the end of the reactor rlowdown, the top row of vents is
capable of condensing the reduced blowdown flow and the two lower
rows will be totally recovered. As the blowdown steam flow
decreases to very low values, the water in the teop row of vents
starts to oscillate, causing what has become known as vent
chugging. This action results in dynamic loads on the top vents
and on the RPV pedestal wall opposite the upper row of vents. 1In
addition, an oscillatory pressure loading condition can occur on
the drywell and wetwell. Because this phenomenon is dependent on
a low steam mass flux (the chugging threshold appears to be in
the range of 10 lb/sec/ft?), it is expected to occur for all
break sizes. For smaller breaks, it may be the only mode of
condensation that the vent system will experience.

The staff's evaluation of this LOCA-related pool dynamic loads is
discussed in Section 6.2.1.6 of this SER.
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Shortly after onset of a DBA, the ECCS pumps automatically start
and pump suppression pool water into the reactor pressure vessel.
This water floods the reactor core and, if the operator fails to
follow the emergency procedure guidelines requiring ECCS flow to
be throttled, the water starts to cascade into the drywell fronm
the break. Wwhen this occurs depends on the size and location of
the break. Because the drywell is full of steam at the time of
vessel flooding, the sudden introduction of cool wvater causes
rapid steam condensation and drywell depressurization. When the
drywell pressure falls below the wetwell airspace pressure, air
from the wetwell redistributes between the drywell and wetwell
via the wetwell-to-drywell vacuum relief system. Eventually
enough air returns to egualize the drywell and wetwell pressures,
however, during this drywell Jeprossurization transient, there is
a period of negative pressure on the drywell structure. A
negative load condition of (-)2 psid is, therefore, specified for
drywell design. The staff's evaluation of this drywell to
wetwell negative differential pressure is discussed in Section
6.2:.1.5.1 of the EER.

6.2.1.2 Containment Analysis

The staff's review of the containment design included the
temperature and pressure responses of the drywell and wvetwell to
a spectrum of LOCAs, the capability to withstand the effects of
steam bypass from the drywell directly to the air region of the
supprersion pool, the external pressure capability of the drywell
and wetwell and the negative drywell-to-wetwell differential
pressure. In addition, the review considered GE's proposed
design bases and criteria for the containment, the analyses and
test data in support of the criteria and bases, and the loads
resulting from pool dynamic phenomena.
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£.2.1.2.1 Containment Analytical Model

GE's calculation of the short term and long term containment
pressure-temperature response to postulated high energy line
breaks used the same analytical models and conservative
assumptions that were previously presented and reviewed for the
Mark 111 containment in GESSAR JI. The staff found these to be
acceptable using independent confirmatory analyses with the
CONTEMPT-LT28 computer code. These models and assumptions are
discussed in the ABWR SSAR and NEDO-20533 and its Supplement 1,
"The G.E. Mark 11l Pressure Suppressicn Containment Analytical
Model." 1In response to the staff's reguest for additional
information (RAl), GE stated that the analytical models described
in NED0-20533 are appropriate to calculate the ABWR containment
responses to postulated accidents. Though originally written for
prediction ¢f Mark III transients, these models, which simulate
the transient conditions in the containment, can be adapted for
the ABWR containment configuration. These models simulate the
drywell, vent systems, and wetwell (suppression pool and
airspace). They are, therefore, adaptable to other containment
configurations having the same basic components.

As indicated in Section 6.2.1 of this DSER, the ABWR containment
design uses combined features of Mark II and Mark III designs,
with the exception of a unigue feature of two drywell volumes
(upper and lower). The vent system is a combination of vertical
(Mark Il design) and horizontal (Mark I1l design) drywell-
to-wetwell vent systems and the wetwell (suppression pool and
airspace) is similar to a Mark II. However, GE has not provided
a detailed discussion to describe how the two ABWR drywell
volumes and the combination vertical and horizonta.i vent system
are modeled in the computer code to represent the physical
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geometry of the containment, and how the air carryover from the
two drywell volumes tc the wetwell is treated in the computer
ccde. The impact of any difference in the hydrodynamic force,
caused by venting, between the Mark 111 design (vent annulus, and
ABWR design (pipe vents) is also unclear. The staff requires
this information for its review of the ABWR containment analysis.
In addition, the staff will require tests to verify that:

1. Following a LOCA, the combination of vertical and
horizontal drywell to wetwell vent system will perform
(to demonstrate venting clearing, condensation and
chugging) as predicted.

2. Following a LOCA, the containment will perform (air
carryover, &nd containment pressure and temperature
responses) as predicted by the analytical model.

Based on its review, the staff has not been able to conclude that
the assumptions and analytical models used to predict the
containment p.cessure and temperature transients following a LOCA
in the ABWR containment are acceptable. 1In a telephone
conversation with the staff on August 9, 1991, GE indicated that
additional information in this area was not warranted because the
Mark III containment configuration described in NEDO=-20533 is
gimilar to the ABWR containment. Subsequently, GE provided a
figure to justify its position. The staff reviewed this figure
and concluded that information which describes the results of
additiona) tests, identified above, is needed to adeguately
address the staff's concerns. This is an open itenm.
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pressure. GE's calculated drywell peak pressure for the FWLB is
39 psig and maximum calculated temperature is 338°'F resulting
from the MSLB. The design pressure for the drywell is 45 psig
which provides a margin of 15 percent above the peak calculated
pressure in the dryvell and is equal to the margin recommended in
the SRP. Therefore, the staff finds this design wmargin for
containment pressure acceptable.

The calculated wetwell peak pressure and maximum temperature are
26 psig and 207'F (which is 12°'F below the design temperature of
219'F) resulting from the FWLB. The design pressure for the
wetwell is 45 psig which provides a margin of 42 percent above
the peak calculated pressure in the wetwell.

The c:lculated drywell-to-wetwell peak differential pressure is
16 psid and the design drywell-to-wetwell differential pressure
is 25 psid which provides a design margin of $6 percent.

Based on its review and pending the acceptability of GE's
analytical models as described in Section 6.2.1.2.1, the staff
concludes that the containment pressure and temperature
transients following a LOCA in the ABWR containment are
acceptable. The staff will report the resolution of this matter
in the final safety evaluation for the ABWR.

6.2.1.4 Long-Term Response

Following the short-term blowdown phase ot the accident, the
suppression pocl temperature and containment pressure
continuocusly increase because of the input of decay heat and
sensible energy into the containment. During this period, the
emergency core cooling system (ECCS) pumps, which take suction
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from the suppression pool, reflood the reactor pressuce vessel up
to the level of the main steam nozzles. Subsequently, ECCS water
flows out of the break and fills the drywell establishing a
recirculation flow path for the ECCS. The relatively cold ECCS
vater condenses the steam in the drywell and brings the dryvell
pressure down rapidly. After approximately 10 minutes, the
residual heat removal (RHR) heat exchangers are automatically
activated to remove energy from the containment via recirculation
cooling of the suppression pool with the RHR service water
system. This is a conservative cssumption since the RHF design
permits automatic initiation of containment cooling well before a
10 minute period. The containment spray is also conservatively
assumed not to be used.

in the long-term analysis, GE accounted for potential post-
accident energy sources. These included decay heat, pump heat
rate, sensible heat, and metal-water reaction energy. GE's
long-term model also assumed that the containment atmosphere
would be saturated and egual to the suppression pool temperature
at any time. Therefore, the containment pressure is egual to the
sum of the partial pressure of air and the saturation pressure of

water corresponding to the pool temperature.

Based on the above assumptions, GE calculated a peak suppression
pool temperature of 206.46°F. The calculated long-term secondary
peak containment drywell and wetwell pressures are well below the
calculated short term peak pressures. Bascd on its review, and
pending the acceptability of GE't analytical models as described
in Section 6.2.1.2.1 of this SER, the staff finds GE's analysis
for long-term response following a LOCA in the ARWR containment
acceptable.

ABWR DSER



, . i -\
\

Bilcd»d Reverse ntainnent Pressurizatior
Certain event in the primary containment Ccause depressurizatior
transients that can create negative dryvell~to~wetwell,

- oy 1414 .
drvwell-to-reactor building, or wetwell-to-reactor buillding
pressure differentials Ihererore vacuum rellef provisions ma

be necessary in order to limi*t these negative pressure

") . > y r -
alllé € 1 & ~ \ | €510 Values 3 0E ever f whni Cause
* v T 4 \ ¥ *aYTY\"\mMmY »
C  { Al € epressur i i are
Ty } + Ay + c v A pe + * r -
lnaavertent Adrywée wetwell spray a Jat i auring
- . ot e L 4 v . XN TE ¢ of
nae f the steam I the s} led ECC subcooled
-~ TE 3
™ .ﬂ' - t I 5 :l "
» : 4 2 4 P B 4 -
- ¢ £ - - A € € ¢ : AYWwWE A
v v ' v B + iy -t .
welwe LIt £ i ¢ L ) A A ¢ neg L Ve Irywedld
’ é 4 N b + -
v 1 ¢ § ¢ | } P W [
t
* 3 al 14 v ¢ r *na? v M e > ol 23 ] 4 ,f
’ F + et ) W S ¢ 5 g ¥ F
E (o ; L
o g . + 4 y . v
¢ - : \ 3 A ‘i 1\
. o~ ’ . .




GE indicates that drywell depressurization following a feedwater
line break results in the most severe negative pressure transient
in the drywell. Without the provision of vacuum relief, this
negative pressure transient may create a drywell-to-wetwell
negative pressure differential of (-)40 psid. This pressure
differential is much greater than the design negative drywell-to-
wetwell pressure difference of (~)2 psid. Therefore, this
transient is used to determine thée size #and the number of
wetwell~to~-drywell vacuum breakers.

Based on its analysis, GE further indicates that with a typical
vacuum breaker diameter of 20 inches, a loss coefficient, K, of
3, and one single failure, eight wetwell-to-drywell vacuum
breakers are required to maintain the negative pressure
differentials of drywell-to-wetwell and of drywell-to-reactor
building below the design negative pressure differentials of
(=)2 psid.

Based on the staff's review, GF has not identified the specific
arrangement of vacuum breakers (e.g., lower drywell or upper
drywell 2 valves in series for bypass single failure protection),
and has not propcsed a test program to demonstrate that they will
perform as predicted. 1In a telephone conversatioi regarding this
subject on August 9, 1991, GE indicated that analyses were
performed using first principle analytical models. These analyses
were similar to analyses performed for other BWwRs and assumed
that the spray efficiency was 100 percent. The staff has not
been able to conclude that the number and arrangement of
wetwell-to-drywell vacuum bre2kers fo the ABWR are acceptable.
The additional information identified above (i.e., vacuum breaker

ABWR DSEKR



number, location and performance demonstration results), is
required to allow the staff to determine the acceptability of the
design. This is an open itenm,

6.2.1.5.2 Wetwell Depressurization

Wetwell depressurization, which will create a negative
wetveli~to-reactor building negative pressure differential, is
caused by the following events:

(1) Drywell and wetwell spray actuation during normal operation,

(2) Wetwell sprazy actuation subseguent to stuck open relief
valve, and

(3) D"rywell and wetwell spray actuatio. following a LOCA.

GE indicates that the limiting negative pressure transient in the
wetwell corresponds to wetwell spray actuatinn following a stuck
cpen relief valve. The effect of relief valve discharge on the
suppression pool is to heat the wetwell airspace, thus increasing
its pressure. When the pressure in the wetwell becomes greater
than the drywell pressure, the wetwell-to-drywell vacuum relief
system allows the flow of air from the wetwell to the drywell,
thereby press:urizing both drywell volumes. Wetwell pressure and
temperature peak when the reactor decay heat decreases belcw the
heat removal capability from continued pool cooling and wetwell
spray. Wetwell temperature and pressure decreise, but the
drywell pressure remains at its peak value. When the pressure
difference between the two volumes becomes greater tha.. the
hydrostatic head of water above the top vent, air flows back into
the wetwell airspace, slowing down wetwell depressurization. The

o=15
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actuation and LOCA phenomena, SRV discharge loads, LOCA loads,
submerged structure loads, and loads combinations. Each of these
topics will be discussed later in this section. It should be
noted that, although similar to the Mark IIIl containment design,
the ABWR has several -Aistinctive features which affect
suppression pocl dynamic loads. These features are: wetwell
airspace pressurization, a lower drywell volume, a smaller number
of horizontal vents (30 in the ABWR vs. 120 in the Mark III),
horizontal vent extension into the pool, vent submergence, and
suppression pool width.

Both SRV actuation and LOCAs constitute the events which can
result in the imposition of dynamic lcads on the suppression
pool. SRVs discharge steam from the Reactor Pressure Vessel
(RPV) through discharge piping which is routed into the
suppression pool and fitted at its suppression pool end with a
guencher to enhance heat transfer between the hottex SRV
discharge fluid (steam and eir) and the cooler suppression pool
water.

SRV discharge into the suppression pool consists of the following
three rhases which are listed in the order they occur: water-
clearing, air-clearing, and steam flow. The discharge pipe
standing column of water is first pushed out or cleared into the
pool by blowdown steam pressure. Water-clearing creates SRV pipe
pressure and thermal loads, pipe reaction forces, drag loads on
structures submerged in the pool, and pool boundary loads.
Following water-clearing, air-clearing occurs as z2ir abcve the
water column in the pipe is forced out t e pipe and into the
poel. The air-clearing phase generates expanding bubbles in the
pool which causes transient drag loads on submerged structures
due to both the velocity and acceleration fields and oscillating
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pressure loads on the pool boundary. Finally, the steam flow
phase creates pipe reaction forces, guencher thrust forces,
structure thermal loads, and oscillating pool boundary loads due
to steam jet condensation at the quencher.

For the ABWR, the feedwater line break (FWLB) and main steamn line
break (MSLB) cause dynamic loads in the suppression pool. As
with the SRV discharge, these events can be characcerized by
several phenomena which occur in the following order: vent
clearing, pool swell, high steam flow, and chugging. After
sufficient pressurization of the drywell due to an FWLB or MSLB,
water in the vents is forced out into the pcol. This vent water
clearing causes submerged jet induced loads on nearby structures
and the pool basemat. After vent clearing, air and steam bubble
flow out the vents is initiated. The air component, originating
from the drywell air, expands in the pool causing a rise in pool
surface level which is called pool swell. Pool swell imposes
loads on submerged structures and pool boundaries. After pool
swell, a period of high steam flow occurs in which the steam is
condensed in the pool vent exit area and no significant loads are
imposed on the pool system. lLater, as vent steam flow decreases,
the steam condensation process causes a phenomena in which the
vent exiting steam bubble first grows and then suddenly collapses
creating oscillatory loads. This process is called chugging and
imposes significant vent and suppression pool boundary loads.

The ABWR SRV discharge line exits into the suppression pool
through X-guencher discharger devices. These discharge devices
are generally designed to optimize heat transfer and stable
condensation while minimizing pool boundary loads. However, it
is not clear that the use of the X-guencher has additional
benefits for the ABWR design. The X-guencher, consisting of a
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The pool bowndary load is due to pool swell which is caused after
tl.. vent clearing process when air is expelled out the vent. GE
vsed the same model that was developed and used for Mark II and
Mark III containments. This model inclules the followirg
conservative assumptions:

©

The above

Nun-condensable gases are treated as ideal gases.

After vent clearing, only non-condensable gases (NCG)
flow out the vent; their flow rate is calculated as
one-dimensional adiabatic, with pipe friction effects.

Initial drywell NCG are compressed isotropically and
taker. at the drywell temperature when modeled as
bubbles in the suppression pool water.

After vent clearing, constant thickness pool water
above the vent outlet .s accelerated upward while
neglecting friction and fluid viscosity.

Poo) wetwell NCG undergo peolytropic compression during
pool swell with a polytropic index of 1.2 for swell
height and 1.4 for wetwell pressurization.

Pool swell velccity is multiplied by a factor of 1.1
and effective pcol surface area is 0.8 times actual

pool rurface area.

assumptions all maximize the pool swell loads on the

suppression pool. GE should clarify which, if any, of these

assumptions are unique to the ABWR design. This is an open item.
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containment walls., GE did not provide sufficient test details
and analysis to determine differences between the test and actual
ABWR design features. The staff noted that scaling laws for
condensation have not been previously accepted, thus they reguire
further justification. This is an open item.

For CO phenomena, the testes provided data on pressure amplitudes
and fregquencies as well as other structural loads. GE states
that these tests also confirmed scaling factors that were used in
the test facility and measured results. However, as previously
discussed, insufficient evidence is provided to support this
assertiocn, especially in the light of the historical lack of
acceptability of condensation scaling. The CC tests confirmed
the expected ABWR CO behavior and defined the CO load on the ABWR
poecl. Using this test data, an alternate formulation of CO load
was developed which is termed "Source Load Approach." This
method, which has been previously used, simulates the actual CO
load by imposing a series of oscillations in the pocl which
produce the same or greater loads on the pool.

The 11 CH behavior tests provided data on peak overpressure and
associated amplitude data as well as information on the freguency
and periods of pressure pulses associated with CH. It was found
that a lower initial wetwell pool temperature resulted in a
higher CH peak overpressure. The CH test data was also used to
develop a source load for this phenomena. The CH tests also
provided load data for the access tunnels and horizontal vents.

The final area of containment hydrodynamic loads which was
evaluated by CE is submerygzd structure loads which are caused by
either LOCA or SRV injection of fluids (i.e., air, water, and
steam) into the suppression pocl. Loads on submerged structures
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in the suppression pool can be induced by pool swell, condensa~
tisn oscillations, chugging, and SRV discharge. GE has stated
that it will use the same methodology for these loads as it has
previously used for cther BWR designs.

ABWR SAR Appendix 3B provides a detailed discussion of all the
phenomera which could induce hydrodynamic loads on the ABWR
containment. The methodology for calculating these loads, which
is identical to that used for Mark IIT containments, is also
presented. For steam condensation loads (e.g., condensation
oscillations and chugging), 24 tests with sub-scale and partial
full-scale facilities were conducted to measure suppression pool
ioads. GE claims that these tests confirmed scaling factors and
provided data for an alternative source load methodeclogy. With
the exception of these test resulis, GE did not perform and
present actual hydrodynarmic load calculations for the ABWR
pending the final design of the vent and SRV piping routing into
the suppression pool.

Although the overall methodology for calculating hydrodynamic
loads for the ABWR is similar to that used and approved for the
Mark 11 and Mark 111 containments, this fact does not necessarily
imply that this is acceptable for the ABWR. GE needs to provide
the results of actual. ABWR hydrodynamic load calculations; thus
demonstrating that these loads are acceptable compared to design
values. 1In addition, CE has not provided any justification for
performing only 24 blowdown tests for the ABWR design whereas
over 200 tests were conducted to verify the adequacy of the

Mark III containment design. The test condition details need to
be presented and compared to actual ABWR suppression pocl design
features and thermodynamic conditions. Specific modeling details
for analyzing the ABWR loads need tc = presented in terms of
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their applicability to the ABWR. The discussion of model
assumptions is not complete. A . model assumptions need to be
delineated and compared to Mark II, Mark 1II, and ABWR
conditions. GE needs to provide detailed technical justification
for the acceptability of scaling laws when applied to
condensation loads. Twc additional aspects of suppression pool
loads which were not included in Appendix 3B, but need to be, are
additional SRV actuation before the tailpipe is cooled and vented
completely and the margin to suppression pool temperature limits
during steady state SRV steam discharge.

6.2.1.7 Subcompartment Pressure Analysis

Internal structures within the drywell and wetwell form
subcompartments or restricted volumes that are subjected to
differential pressure subseguent to postulated pipe ruptures. In
the drywell there are two such volumes: (1) the reactor pressure
vessel annulue, which is the annular region formed by the reactor
pressure vessel and the biolegical shield, and (2) the drywell
head, which is a cavity surrounding *he reactor pressure vessel
head. There is also a main steam tunnel located in the drywell.

The design of the containment subcompartments was based on the
postulated worst-case design-basis accident (DBA) occurring in
each subcompartment. For each con.ainment subcompartment in
which high-energy lines are routed, mass and energy release data
corresponding to a postulated line break were calculated. All
breaks were considered to be 'ull double-ended ci” imferential
breaks.

In response to RAI Question 430.17 regarding subcompartment
pressurization from high energy line breaks, GE submitted SSAR
Tables 6.2-3, 6.2-4 and Figures 6.2-37a and €.2-37b. These

€-24
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tables and figures present subcompartment node and vent path
initial conditions, break conditions, and physical
characteristics as well as a flow chart showing the volume and
junction connections between each subcompartment. GE modelled a
total of 23 subcompartments connected with 35 separate flow path
vents for the subcompartment analysis. Most of the vents are
blowout panels which have a characteristic opening pressure and
time. The subcompartments enclose some compartments of the RHR,
RCIC, ECCS, RWCU, main steam, and main turbine systems. GE
presented the calculated peak differential pressure for each

subcompartment in SSAR Table 6.2-3.

The staff evaluated the aforementioned infcrmation in accordance
with the reguirements and guifance set forth in the Standard
Review Plan: RG 1.70, Rev. 3, Section 6.2.1.2, "Subcompartment
Analysis." Based on its review, the staff concluded that the
following additional information is required to adequately assess

the ABWR subcompartment analysis:

mase and energy release rates assumed for the

subcompartment analyses,

2. methodology (i.e., computer codes, if any used in
calculating subcompartment pressurization,

- 1 nodalization sensitivity studies for the individual
subcompartments to justify the final model,

4. pasis for selecting subcompartment initial
thermodynamic conditions, and
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5.

individual subcompartment gesign pressure differential.

Thie is an open item.

Within the limitations of the available information, the staff
made the followirg additional observations:

ABWE DSER

The selected subcompartment initial humidity specified
in SRP 6.2.1.2 Section I11.B.1 is 0 percent. Due to the
ability of water vapor to absorb more energy than dry
air, a humidity level of © percent results in a paximu
peak differential pressure during a high energy line
break in a sub.ompartment. In GE's analysis, a higher
value for initial humidity is used.

Based on subcompartment volume and relief vent
properties, the trend of calculated peak differential
ressure for rooms with the same pipe break was
analyzed. A number of calculated subcompartment peak
pressures do not follow the basic trend that is
expected, i.e., for the same pipe break, peak pressure
should increase with smaller room volume and/or smaller
vent area. The subcompartments with questionable peak
pressures include: SA7, SA4, SRS, SR4, and SRS.

Using the COMPARE MODE 1A computer code, subcompartment
and vent properties from ABWR Tables 6.2-3 and 6.2-4
and main steam line break mass and energy (M&E) release
data from ABWR Figures 6.2-24 and 6.2-25, the staff
performed a review calculation for the pressurization
of rooms S51 and ST1 (steam tunnel and turbine
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The allowable bypass leakage is defined as the amount of the
steam which could bypass the suppression pool without exceeding
the wetwell design pressure. The allowable value has been
evaluated by the applicant for the complete spectrun of credible
primary system pipe ruptures. It is expressed in terms of the
parameter (A/K(1/2)),

where:

A = flow area of leakage path (ft?)
K = geometric and friction loss coefficient

The parame:.r (A/K(1/2)) ie dependent only on the geometry of the
drywell leakage paths and is a convenient numerical definition of
the overall drywell leakage capability.

GE evaluated the bypass capability of the primary containment for
snall primary system breaks, considering containment sprays and
containment heat sinks as means of mitigating the effects of
bypass leakage. GE stated, in response to the staff's RAI, that
while large primary system ruptures generate high pressure
differentials across the assumed leakage path and, therefore,
high leakage flow rates, the large breaks also rapidly
depressurize the reactor and terminate the blowdown. Small
breaks, however, result in an increasingly longer reactor
blowdown period that increase the duration of the leakage flow.
Therefore, GE determined that the limiting case is a very small
reactor system break which will not automatically result in
reactor depressurization. The applicant's analysis resulted in
an allowable drywell leakage capability (A/K(1/2)) of 0.05 ft2,
which is identical to that for the Mark II design. .
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When the staff approved the leakage capability of the Mark I1I
design, it recognized that the containment had not been designed
with suppression puol bypass as a consideration. 1In light of
that fact, the staff accepted the 0.05 ft? value for the Mark II
design. However, the ABWR containment is a combination of the
mark II1 and Mark 111 designs and the BWR pressure suppression
design is sensitive to relatively small bypass leakage areas.
Additionally, as discussed in Section 19.6.4.2.1 of this DSER,
the results of the staff's PRA review indicate that the amount of
suppression pool bypass has a major influvence on the CET results.
GE should demonstrate that the ABWR is able to accommodate a
spectrum of breaks, from srall to large. The staff considers
that the limiting case will be a drywell-to-wetwell leakage rate
that is slightly above that which the wetwell sprays can
accommodate. As a goal, therefore, advanced BWR's that use the
pressure suppression design concept should demonstrate a
capability to accommodate bypass leakage eguivalent to that
resulting from the single failure of one vacuum relief
penetration. For the aforementioned reasons, the staff concludes
that a drywell leakage capability of 0.05 ft? for the ABWR is
unacceptable. This is an open item.

W S tainment Heat Removal System

The co. .>inment heat rem.val system is an integral part of the
residual heat wemoval (RHR) system which consists of three
redunaant loops. Each loop is designed so that a failure in one
loop cannot cause a failure in another. In addition, each of the
loops and associated eguipment is located in a separate protected
area of the reactor building to minimize the potential for single
failure, including loss of onsite or offsite power causing the



loss of function of the entire system. The systenm egquipment,
b«ping, and supp/rt struciures are designed to seisnmic Category
criteris.

The containment heat removal system encrppasses several of the
RHR operating modes, which are the low pressure flooder (LPFL)
mode, the suppression pool cooling mode, and the containment
(drywell and wetwell) spray modes.

a)

LPIL Mode

Fellowing a 1OCA, containment cooling starts as soon ac the
LPFL injection flow begins. During this mode, water from
the suppression 200l is pumped through the RHR heat
exzhangers and injected into the reactor vessel., The LPFL
mode is initiated automatically by a low water level in the
reactor vesse. or high pressure in the drywell. 1In
addition, each loop in the RHk system can also be placed in
operation by means of a manual initiation push button
switch,

suppression Poel Cooling Mode

Following a LOCA, the suppression pool coeling subsystenm
provides a means to remove heat released into the
suppression pool. During this mode of operation, water is
pumped from the suppression pool througi the RHR heat
exchangers and back to the suppression pool. This mode is
.nitiated, as needed, manually, by closing the LPFL
injection valves and opening the suppres:ion pool return
valves., In response t» an RAI, GE indicated that the heat
removal function wevid be initiated within 10 minutes
following a LOCA. Tunc staff found this to be sufficiently
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conse:vative and adeguate to achieve the necessary
containment cooling function.

e) Containment (Wetwell and Drywell) Spray Coecling Mode

Twe ot the «HR loops provide containment spray cooling

subs ystems, Each suhsystem provides both wetwell and
drywell sprey cooling. This subsystem provides stean
condensation and primary containment atmospheric cooling
following a LOCA by pumping water from the suppression pool,
throvgh the RHR heat exchangers and into the wetwell and/or
drywell spray spargers in the primary containment. The
drywell spray mode is initiated by operator action as needed
following a LOCA by closing the LPFL injection valves and
opening the spray valves.

Provisions have been made in the RHR system to permit insurvice
inspection of system components and functional testing of active
comporients.

The location of suction and return lines in the suppression pool
facilitates mixing of the return water with the total pool
inventory before the return water becomes available to the
suction lines.

RG 1.1, "Ner rositive Suction Head for Fuergency Core Cooling and
Contairwent Heat Removal System Sumps," prohibiis design reliance
on pressure or temperature transients expected during a LOCA for
ensuring net positive suction head. The ABWR net positive
suction lead design assumes O-psig containment | :.:sure and the
maximum expected fluid temperatures resulting from . LOCA and,
therefore, is acceptable.
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sccident filtration and removal of airborne halogens and
particulates from the secondary containment. The SCTS is
designed to maintain at least ~0.25 inches water gage negative
pressure (secondary containment to environment) after an;
postulated accident. GE indicates that testing and inspection of
the integrity of secondary containment will be part of the
testing of the SGTS. The staff's evaluation of the SCTS Is
discussed in Section 6.5.3 of the DFER.

SRP Section 6.2.3, "Secondary Containment Functional Design," in
part, indicates that all openings, such as Jersonnel doors and
equipment hatches, should be under administrative control. These
openings should be provided with position indicators and alarms
having readout and alarm capability in the main contrel room.

The effect of open doors or hatches on the functional capability
of the depressurization and filtration syster should be
evaluated., 1n response to RAl Question 430.34 regarding this
issue, GE provided SSAR Table 6.2-9 which lists all secondary
containment penetrations along with their elevation and diameter.
In their response, however, GE did not address the staff concerns
delineated above. This is an open item.

Based on its review, additional informa* 1 is required to allow
the staff to determine the acceptability of the secondary
containment functional design.

6.2.3.1 Secondary Containment Bypass leakage

Although the primary containment is enclosed by the secondary
containment, there are systems that penetrate both the primary
and secondary containment boundaries, creating potential paths
through which radiocactivity in the primary containment could
bypass the leakage collection and filtration systems associated
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with the secondary containment. A number of the lines contain
physical barriers or design provisions that can effectively
eliminate leakage., These include water seals, containment
isclation provisions, and vent return lines to controlled
regions. The criteria by which potential bypass leakage paths
are determined has been set forth in Branch Technical Position
CSB 6~3, "Determination of Bypass Leakage Paths in Dual
Containment Plants."

In RAI Question 430.33, the staff requested that GE provide
additional information to justify the bypass leakage path
barriers that are relied upon to preclude bypass flow. In their
response, GE indicated that only valve leakage could bypass the
secondary containment, and Type C containment leakage tests on
the .Jtboard containment isolation valves will be used to monitor
this leakage. In response to related RAI Question 430.52¢, GE
stated that 140 SCFH is considered to be the bypass leakage rate
through the MsIVs. GE provided the information in accordance
with RG 1.70, Revision 3 in Table 6.2-10 of the ABWR SSAR. 1In
addition, GE specifically addressed the guidelines which are
specified in BTP é-3 in the response to Qaestion 430.50a.

Based on its review of the SSAR and GE's responses to the staff's
RAI's, the staff concluded that GE adeguately addressed the
eriteria described in BTP CSB 6-3 and that the design of barriers
to preclude bypass flow is acceptable.

6.2.4 Containment Isoclation System
The containment isolation system includes containment isolation
valves and associated piping and penetrations necessary to

isolate the primary containment in the event of a LOCA. The
staff's review of this systeu considered the number and location
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of isclation valves, valve actuation signals and valve control
features, positions of the valves under various plant conditions,
protection afforded isolation valves from missiles and pipe whip,
and environnental design conditions specified in the design of
components. The design requirements for the containment
isclation system are based upon GDCs 54, 55, 56, and 57,

The piping systems of the ABWR that penetrate containment can be
classified into three areas:

1. Pipir g lines that meet the explicit requirements of
GDC, 54, 55, 56, and %57,

- Piping lines that do not meet the explicit requirements
of 3DCs 54, 55, %6, and 57 but are acceptable based on
"neir meeting the gpecific guidelines given in SRP
6.2.4, which constitute acceptable alternatives design
provisions, and

3. Other lines that must be reviewed on a case~by-case
basis to deterwmine if an acceptable alternative basis
exists for allowing a deviation from the explicit GDC
on grounds not previously articulated in the SRP.

puring the course of its review, the staff requested GE to
provide more detailed information with respect to the containment
isolation system. Questions 430.31, 430.32, 430.34, 430.35,
430.36, 430,37, 430.39, 430,40, 430.41, 430.43, and 430.44 all
invelve issues affecting the containment isolation systenm design.
GE has responded to al) of these questions with the exception of
470.32. The GE responie to these guestions has been reviewed and
found to be acceptable with the exception of 430.34 and 430.36.
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In response to Question 430,34, GE provided a new Table 6.2-9
which 1ists all the secondary containment openings, but GE did
not present any information on the instrumentation means by which
each of these openings is assured to be closed during a
postulated DBA. For Question 430.36, GE stated that all
isolation valves are within the scope of the ABWR Standard Plan,
but did not address the staff's request for information regarding
essential and non-essential systems per RG 1.141 as well as
non-essential system containment isclation requirements.
Questions 430.32, 430.34, and 430.36 have not been satisfactorily
resolved. This is an open item.

Although GE specifically commits to the requirements of GDCs 54,
85, 5¢, and 57, there is no commitment to GDCs 1, 2, 4, and 16
which is a reguirement of NUREG-0800 (Standard Review Plan)
6.2.4. This is an open item. In addition, in response to
Question 430.41, GE stated that instead of meeting the
requirements of GDC 56 for the HPCS and RHR test and pump
miniflow bypass lines, RCIC pump miniflow bypass line, RCIC
turbine exhaust and pump miniflow bypass lines, and SPCU suction
and discharge lines, the ABWR will use GE Safety Standard 20

No. € to No. 9. These standards dc not meet the reguirements of
GDC 56, but instead provide less conservative criteria for
containment isolation. This is not acceptable for the ABWR
design. The ABWR design must conform to GDC 5€ unless a more
detailed justification is provided for this deviation. This is
an open iten.

In reviewing Table 6.2-7 which delineates containment isclation
valve information in response to Question 430.35, some design
features were identified which d¢ ~t conform to SRP guidance {or
containment isclation. In this ., GE only states whether the
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normal position of each valve is “open" or “"closed." There is no
way to determine if closed is the same as locked closed as it is
stipulated in SRP 6.2.4. Also, the isolation valve closure times
of "< 30 seconds" for drywell atmosphere systems with relatively
large diameter penetrations (e.g., atmospheric control systen
22-inch valve T31-FO04 and flammability control syctem é-inch
valve T49-FO06A) are not justified by GE. SRP 6.2.4 requires a
technical basis for the selection of the drywell atmosphere
closure times which is based on radiclogical consequences
analysis for the DBEA. GE should provide information to clearly
jdentify which valves are "open," "closed" and "locked closed."
GE should also provide the technical basis for drywell atmosphere
closure times. This is an open item.

6.2.4.1 Containment Purge System

Question 430.42 regquested the design features of the ABWR which
show conformance with Branch Technical Position (BTP) CSB 6~4,
“Ccontainment Purging During Normal Plant Operations." GE
responded to this gquestion and incorporated a new proprietary
Section 9.4.5.6, "Containment Supply/Exhaust System" in the ABWR
§SAR. Additional information is presented in SSAK Table 6.2-7
and on Figure 6.2-3%a.

The conteinment purge supply and .xhaust lines, connected to both
the drywell and wetwell, consist of one supply and one exhaust
penetration each for the drywell and wetwell. Both the purge
supply and exhaust lines, each of which are connected to beta the
drywell and wetwell, have two parallel isoclation valves which are
located as close as possible outside o>f the primary containment.
one valve (22 inch diameter) is used for high volume inerting and
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purging wihile the other valves (2 inch diameter) are used for
necessary venting for pressure control during operation. All
isolation valves are air operated, fail in the closed position,
and are closed by high drywvell pressure or lLevel 111 low reactor
vessel water level. The large diameter valves are butterfly type
valves with a closure time of less than 30 seconds. The snmall
diameter valves are globe type and have closure times of less
than 15 seconds. The above valve configuration does not comply
with GDC 56, which regquires one isolation valve inside and one
isolation valve outside containment for each penetration.

A number of criteria which are delineated in BTP CSB €-4 have not
been addressed by GE. These areas include the following:

Radiological counsequence analysis for a LOCA with the
purge system initially open (BTP? CSB 6-4, B.5.a).

2. System structural integrity design under LOCA thermal-
hydrauiic conditions (BTP CSB 6-4, B.5.b).

3. Design provisions to ensure that isolation valve
closure ie not prevented by debris entrained in
escaping air and steam (BTP CSB 6-4, B.1.9).

4. ECCS backpressure containment pressure reduction
analysis for a LOCA with an initially open purge system
(BTP CSB 6-4, B.5.C).

8. Case-by-case purge isolation valve maximum allowable
leak rate (BTP CSB 6-4, B.5.4).

6-38
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(2)

(3)

The ACS is designed to withstand missiles, pipe whip,
flooding, tornadoes, a safe shutdown earthquake, LOCA
environment, and a single active failure. However, GE
states that the ACS is non-safety grade, whereas the SRP
Section 6.2.5 acceptance criteria regarding GDC 41 states
that the combustible gas control system design should be
safety-grade because this systen is relied on to ensure that
containment integrity is maintained following an accident.
Based on this discrepancy, the staff has not been able to
find the regquiremente for the design of the ACS acceptable.
This is an open item.

Containment Atmeosphere Monitoring System (CAMS)

The CAME is designed to monitor oxygen levels in the wetwell
and drywell during accident conditions to confirm that the
primary containment is inerted. The staff's evaluation of
the CAMS is discussed in section 7.0 of the DSER.

Capability of Post-LOCA Purging of the Containment

Postu~1lOCA primary containment backup purging capability is
provided in accordance with RG 1.7 and as an aid in
containment atmosphere cieanup following a LOCA. During
normal plant operation, the purge line clso functions, in
conjunction with the nitrogen purge line, to maintain
primary containment pressure at about 0.75 psig and oxygen
concentration below 4 percent by volume. This is
acconplished by makeup of the 1<squired guantity of n.trogen
inte the primary containment through the makeup line or
relieving pressure through the purge line. Flow through the

6~40
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bleed line will be directed through either the SGTS or the
secondary containment HVAC and will be monitored for
radiation release. However, GE has provided neither the
purge rate that would be ieguired to maintain the oxygen
concentra below 4 percent by volume nor the radiocactive
consequences analysis for the staff to review. Bas ~ on its
review, the staff has nct been able to find the ABWR
capability of post~LOCA backup purging of the containme:t
acceptable. This is an open item.

(4) Hydrogen Recombiners

GE states that provisions are made for connection of two
permanently installed reconbiners in the secondary
containment., However, GE has not provided information on
dedicated redundant containment penetrations to demonstrate
that the recombiners can perform their safety function
assuming a single failure Therefore, the starf has not
been able to find that the design is acceptable. This is an
open item.

With r1espect to the post-accident hydrogen generation analysis GE
indicates that the analytical model described in GE report, NEDO-
22155, "Generation and Mitigation of Combustible Gas Mixtures in
Inerted BWR Mark I Containment," was used tn compute the hydrogen
and oxygen generation from radiclysis. The NEDO-2218% report is
being reviewed by the staff for the EPRI reguirements document
certification. The staff will report its finding of this issu~
in the final safety evaluation for the ABWR.

Three questions on the combustible gas control system were

transmitted to GE (420.4%5, 430.46, and 430.47). These questions
dealt with the subjects of scope and interface, compliance with
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RG 1.7, and BTP ASB 9~2 for hydrogen and oxygen production and
accumulation, GE has responded to all of these guestions and
amended Section 6.2.5% of the SSAR. GE stated that the entire
combustible gas contreol system is within the scope of the ABKR
and that there are no outside systen interfaces. GE also
indicated that the LOCA hydrogen and uxygen production and
accumulation were calculated using the appropriate section of
RG 1.7, BTP ASB 9-2, and Section 6.2.5.3 of RG 1.70, Revision 3.
The staff concluded that GE's responses and SSEAR amendments
adequately addressed the issues identified in the above
referenced RAls.

pased on the above review, the staff regquires additional
information from GE to complete its assessment of combustible gas
control in the ABWR containment design.

6 - * Fracture Prevention Of Containment Pressure Boundary

The primary containment vessel of the ABWR i 8 reinforced
concrete structure with ferritic parte (the removable head,
personnel locks, eguipment hatches and penetrations), which are
rade of material that has a nil-ductility transition temperature,
RTNDT, of at least 30°‘F below the minimum service temperature.
GDC 51 of 10 CFR Part 50 is only applicable to parts of
containment that were made of ferritic materials.

The staff requested GE to clarify the applicability of GDC 51
pecause in the original SSAR it appeared that GDC 51 could be
applicable to the concrete part of the containment (Q251.12). GE
responded that CPT %1 is applicable to the removable drywell
read, personnel locks, eguipmen* hatches snd penetrations which
are made of ferritic micterials. Tno staff concludes that GE has

6-42
ABWR DSET



satisfactorily responded to the staff's "Al (Q251.17) and has
revised Section 3.1.2.5.2.2 acordingly. Therefore, the design
of the primary containment vessel complies with GDC 51,

6.2.8 BSevere Accident Considerations

The containment performance in severe accidents is addressed in
Chapter 19 of the ABWR SSAR. The staff review is documented in
tne corresponding Chapter of the DSER.

6.6 Inservice Inspection of Class 2 and ) Components

The information in this section of the ABWR SSAR pertains to the
design access, preservice inspection requirements and proposed
methodology for inservice inspections of ASME Class 2 and )
components. The staff's review of this section was based upon
the requirements of 10 CFR Part 50.55a(g), and in accordance with
SRP section 6.6,

SSAR section 6.6.1 contains a description of the Class 2 and 3
system boundaries. The SSAR describes systems, such as, the
service air systen, high pressure nitrogen gas supply system and
the instrument air system, that ave cutside of the scope ¢f ASME
Section XI. The inservice inspection reguirements for such
systems are contained in the individual DSER sections that
address the system function. GE stated its plans to use
Regulatory Guide 1.26 for the Quality Groups B and C boundaries.
The staff's evaluation of the classification of system boundaries
is contained in DSER section 5.2.

The staff review of accessib.lity “o ASME Class 2 and 3

components was based upon the reguirements of 10 CFR Part
50.%%a(g) (3) (ii), which states:
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Components which are clan¢ified as ASML “ode Class 2 and
Class 2 and s.pportu for comronents whicl are clussified as
ASME Code Class 1, Class 2, and Class 3 shal: be Aesigned
and be provided vith arcess to enable the jerforwa.ce of
inservice examination of such comporents arJ shall meet the
preservice examination requirements set forth in Section XI
of editions of the ASME Boiler and Pressure Vesuel Code and
Addends applied to the construction of the particular
component,

GE addrecsed this reguirement in Section €.6.2 - Accessibility,
waich states:

“Al1) iteme within the Class 2 and 3 boundaries are designed,
to the extent practicable, to previde access for the
exarinations required by IWC-2500 #¢nd IWD-2500. Iteas for
which tre design is known to have inherent AcCuss
restrictions «re des:ribed in Subseciion 6.6.9."

SUAR subsection 6.6.9 iescribes areas of the Class 2 and 3 vessel
nozzle weldy whizh may be inaccessible for ultrasonic
examination., Based on the s.aff's revieu, “inherent access
restrictions" are contrary to the requiremunts of 10 CFR Part

S0,55a,
6.6.1 Cxamiration Regquirements

GDC 36, 3G, 4 , and 4% reguire, in part, that the Class 2 and 3
corponente be fesigned to peirit appropriate periodic inspection
of important componerts to ensure system integrity and
capability. Section $0.55a(g) of 10 CFR 50 defines the detailed
requirements for the PSI and IS1 programs for light~-water~cooled

ABWR DSEFR
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nuclear power fecility components.

The design of the ASME Class 2 and 3 components may incorporate
exclusions from examinations as defined in paragraph IWC-1220 and
IWD-1220, respectively, of ASME Section XI. The systems or
portione of systems that were excluded are specifically
identified in SSAR Table 6.6.1.

The staff finds that the proposed exclusi. . criteria described in
Table $.6.1 ie inconsistent with 10 CFR 50.55a(g) (3), in that
exclusions from examination criteria shall ccmply with NRC
regulations in effect at the tise of constructicn of the
particular component. The staf: theref~re concludes that
exclusions from examiration criteria should be addressed by
utility applic.nts who refarence the ABWR design. The staff
therefore considers the identi’ication of e ~lusions from
inservice inspection of Class 2 anu 3 components to be an
interface reguirement.

6.6.2 Evaluation of Co.pliance With 10 CFK 50.55a(9)

The staff concludes that the information in ESAR Section 6.6 is
not i- compi ance with 10 CFR 50.55a(g) in that the inspection
requirements reference a specific edition of ASME Section X1. GE
ghould revise section 6.6 of the SSAR to include information
vhich demonstrates that the inservice inspection of Class 2 and 3
components will comply with NRC regulations in effect at the time
of construction of the particular component.

The staff notes, for example, that the examination methods
described in SSAR Table 6.6~1 regarding ultrasonic testing are
not consistent with the plans of the nuclear industry and the
ASME Code for future inservice inspections. ASME Section XI has
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published Appendix VII "Qualification of Nondestructive

Examination Personnel for Ultrasonic Examination" and Apperdix i
V111 "pPerformance Demonstration for Ultrasonic Examination

Systems." ' ne NRC has published its intent in the Fedei:l

Register to reference in 10 CFR 50.%5a(b) the ASME Secti. n XI

edition that includes the published Appendix V11 and has

established a technical contact to coordinate the impleientation

of Appendix VIII.

SSAP Sectlon 6.6.7 Augmented Inservice Inspection addres.es
additioral inspection requirements for all high eneryy piping
between vontainment isclation valves., Based upor ‘h staff('s
review, G.E. did not address the issue of erosion/corroric =
induced pipe wall thinning. From a design peispect.ive, tle ABWR
should include design configurations and matecial.s of
conttruciion that eliminate or minimize pipe we'l thinning.
Howevsr, in recognition of plans to revise ASML Section XI to
include Subsection IWT "keguirements for Exam.nation »f llass 1,
2, and 3 Systems for Detection of Pipe Wall Thinning Due to
single-Phase Erogion~Corrosion," the sti '’ ir7lude that GE
should descri%? plans for inservice inspection Jf
erosion/corrosion-induced pipe wall thinning au .efined in NRC
Bulletin 87~01. This is an open item.

Interface Reguirement: Utility applicants 71.~ 1eference the ABWR
design shall develop and submit for scaff roview the fo'l wing
plant-specific PS1/IS1 program information:

(1) A complete and acceptahle [ veservice inspection PSI/ISI
progran. The prograr must ba 4in corpliance wilth 10 CFR

50.55a(g) (3) and include reference to the edition and
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addenda of ASME Section XI that will be used for the
selection of components for examinations, lists of the
components excluded from examination by the spplicable code,
and iscometric drawvings.

(2) Plans for preservice examination of the reactor pressure
vessel welds to address the degree of compliance with RC
1.150, "Ultrasoric Testing of Reactor Vess:l Welds During
Preservice and Inservice Examinations."™

The staff considers the above to be an interface requirement.
The PS1/151 will be evaluated before inservice iuspection begins
during the first refueling outage based upon the applicable ASIE
Code editicn and addenda referenced in 10 CFR £0.5%5a(b).

6.6.3 gCerclusions

Compliance with the preservice and inservice inspaction
requirements of the ASME Code and 10 CFR Part 50 constitutes an
acceptable basis for satisfying the applicable requirements of
GDCs 36, 39, 42 and 45. However the staff requires GE to address
the aforementioned open items and intertace regu.renents to allow
the staff to determine the acceptability of section 6.6,

6.7 Main Steam lsolatior Valve leakage Control System

This system is not used on the ABWR.
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6.8 Hiah Pressure Nitrogen G _Supply Systen

ihe ABWR design includes four compressed air systems: the
Instrument Air System, the Service Air System, the High Pressure
Nitrogen Ges Supply System, and the Atmosphere Control System,
This section of the ABWR SSAR provided information on the design
of the High Pressure Nitrogen Gas Supply (HPIN) System and was

reviewed in accordance with SRP Section 9.3.1, "Compressed Air

Systen."

The HPIN System is comprised of both non-essential (i e., non-
safety related) and essential systems. A single non-essential
system provides continuous nitrugen supply to all pneumatically~
operated components in the primary containment during normal
operation. As noted in Section 6.5.2, during normal operation,
the High Pressure Nitrogen Gas Supply System is supplied from the
nitrogen gas evaporator/storage tank via the makeup line to the
ACS.

The essential system ie comprised cf two independent divisions,
with each division containing a safety-related emergency stored
nitrogen supply capable of supplying 100 percent of the
reguirements of the division beiry serviced. Nitrogen gas for
the essential system is supplied from high pressure nitrogen gas
storage hottles, There are tielines between the non-essential
and each division of the essential systen. Each tieline has a
motor operated shut-off valve.

Because the HPIN System is one of the four systems that perform
functions addressed i{n SRF Section $.3.1, the review of this
system was performed as part of an integrated review of the ABWK
corpressed air systems. The results of this review are presented
in Section 9.3.1 ef this =R,



& ELECTRIC POWER SYSTEMS

6.1 Intreduction

The primary bases for evaluating the adequacy of the Electric
Power Systems for the GE-ABWR, Chapter 8 of the Standard Safety
Analysis Report (SSAR) were the acceptance criteria and guidelines
for Electric Power Systems contained in Table 8.1 of the United
States Nuclear Regulatory Commission (NRC) Standard Review Plan-
NUREG~0800, Revision 3-July 1982 (SRP).

8.2 Qffsite Power Systenm

Based on information presented on Figure 8.3-1 of Amendment 10 to
the ABWR E£3AR, it appears that the offsite power system consists
cf the fellowing three sources:

1. A back feed from the transmission network through the main
transformer, bus duct, and two unit auxi)iary transformers to
the Ciaess 1E distribution syster input terminals. To
initiate this back feed, the main generator must be
disconnected from this source by a generator breaker:

2, An offsite line from the transmission network through the
reserve auxiliary transformer to the Class 1E distribution
system input terminals; and

3. A comkustion turbine generator to the Class 1E distribution
system input terminals.

Section 8.2.3 of Amendment 10 to the SSAR indicated that these

circuits, for the most part, are within the ABWR design scope!
however, Section 3.1.2.2.8.2.2 of Amendment 10 to the SSAR
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indicated (and Sections B8.2.1 and 8.2.2 of Amendment 16 tn the
SSAR indicated) that these circuits are in total, out of the ABWR
Standard Plant scope. Thus, description and analysis
demonstrating compliance of the offsite circuits to regulatory
regquirements was initially not provided in Section 8.0 of the ABWR
SSAR. By Amendment 17 to the ABWR S5SAR, description and analysis
were provid~d for the offsite circuits within the ABWK scope of
supply.

To complete the staff's review of the offsite syster in accordance
with the criteria in the SRP, additional information is requitred
for the following itenms:

The inconsistency between Sections 3.1.2.2.8.2.2, 8.2.1,
8.2.2, and 8.2.3 of the ABWR SSAR as to what part of the
cffsite systerm is within ABWR standard design scope.

2. The description of the coffsite system in Section 8.1 versus
8.2 of the SSAR is not consistent with RG 1.70.
Justification for this area of apparent non-compliance with
the standard format for SSARs needs to be addressed.

. I Interface regquirements for the uffsite circuits that are
outside the ABWR Standard plant scope.

4. Description and analysis of criteria relating to physical and
electrical separation between the offsite circuits and
between the offsite and the onsite Class 1E circuits.

Interface criteria relating teo physical and electrical
separation between offsite circuits and betwveen offsite and
onsite Class 1E circuits.

e
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6. Physical lay out drawings which shows the physical separation
©f the offsite circuits and separation between onsite and
offsite circuits. This shall include the instrumentation and
control circuits associated with each offsit. circuit.

7. The physical and electrical weparation between the circuits
associated with the combustion turbine generator and other
offsite circuits includiny instrumentation and control
circuits.

8. Identification, analysis, and justification for each circuit
or component part of the offsite system which will not be
tested during normal plant operation.

9. Capacity and capability of each offsite circuit to supply
nected loads.

10. Identification of SRP criteria applicable to offsite systems
similar to Table 8.1-1,

8.2.1 Independence between Offsite and Onsite Systems

The following criterion, specified in Section 8.3.2.2.1 of
Amendment 10 to the SSAR tor the ABWR design, implies that a
single failure of one 125 V DC system may jeopardize and thus
cause loss of offsite and onsite power to one safety division but
will not jecpardize or cause loss of offsite preferred alternating
current (AC) power to any other safety divisions.

"The unlikely Joses of one 125 V DC system does not
jeopurdize the supply of preferred and standby AC
power to the Class 1E buses of the other load
groups."
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3, Specific identification and documentaticn of the above and
other exceptions to this criteria in the ABWR SSAR with
justification.

8.2.2 Protective System for the Reactor Internal Pumps

Section 15.3.1.1.1 of Amendment 10 to the SSAR states that since
four buses are2 used to supply power to the ten reactor internal
pumps (RIPs), the worst single failure can only cause three RIPs
to trip. Fuither down in this same section a statement is made

that the probability of any additional RIP trips is low (less than

10°® per year). Therefore, th. event (i.e., the simultaneous
trip of more than three RIPs) is classified as a limiting fault.

T~ order to establish that the probability of any additional RIP
trips is lese than 10°%, additional information or analysis is
required from GE in a SSAR amendment to address each of the
fellowing items.

(a) Probability analysis which demonstrates that a fault on the
offsite circuit that occurs any v .re between and including
the offsite switchyard and the reactor internal pumps will
not cause loss cf more than three reactor internal pumps
(RIPs).

(b) ldentity each component part of the power supply to the
reactor internal pumps and/or protective systems that is
expected to function to assure the assumptions used in the
probability analysis of Item (a) above.

ABWR DSEFR






© Inconsistencies within Table 8.1-1 and between Table 8.1-1
and Section 8.1.3.1.2 as to applicable SRP criteria.

(<] clarification of the systems or components to which the
Institute of Electrical and Electronics Engineers (IEEE)
standard 279, "Criteria for Protection Systems for Nuclear
Power Generating Stations "(1971) applies. (Reference:
Item 11 of Section 1.2.1.1.2)

8£.3.1.1 Coupliance with GDCs 2 and 4

Chap“er 8 of the ABWR SSAR Amendmeit 10 contained the following
statements in relation to the compliance of e‘ectrical system
design to the reguirements of GDC 2, "Design Bases for Protection
Against Natural Phenomena, " and GDC 4, "Environmental and Missiles
pesign Bases," of Appendix A to 10 CFR Part 50. 1t appeared
during ‘he staff review that each of these statements can be
incorrectly interpreted to mean that protection need only be
provided for two of the three (or four) independent safety related
electrical divisions.

"In some instances spacial separation is provided
such that no single event may disable more than
one of the redundant divisions or prevent safe
shutdown of the plant."

"Electrical eguipment and wiring for the Class 1lE
systems which are segregated into separate
divisions are separated so that no design basis
event is capable of disabling more than one
division of any engineered safet,K features (ESF)
total function." (Reference: SSAR Section
B:i3idedi8ad}

"Redundant parte of the system are physically
separated to the extent that a single credible
event...can not cause 17ss of power to redundant
load groups." (Peferen cgction 8.1.3.1.1.1)
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lines...minimum separatior of 20 feet or a 6-inch
thick reinforced concrete wall is required between
trays containing cables of different divisions."
(Reference: Section 8.3.1.4.2.2.2(1))

Based on a review of the above statements, it appeared that the
provision of barriers between redundant safety divisions (versus
barrisrs from the effects of a credible event such as a locally
generated missile) is the design basis for electrical systems
meeting the protection requirements of Criteria 2 and 4 of
Appendix A to 10 CFR Part 50. The design basis for protection of
safety systems is not clear. It is not clear that following any
design basis evert with any resulting loss of eguipnwent and single
failure, sufficient remaining safety systems will be available to
effect a safe plant shutdown for all allowvable modes of plant
operation. To resolve this issue, clarificaticn is required in
the ABWR SSAR as to the design basis for protection of safety
systeas.

8.3.2 Physical Independence
8.3.2.1 Conduits to open trays

gection £.3.1.4.2.3.1 and response to Question 435.35 of Amend-
ment 10 to the SSAR indicated that physical separation, for
conduits containing scram solencid group circuit wiring, will have
a minimum separation distance of one inch from either metal
enclosed raceways or non-enclosed raceways. The one inch of
geparation between a conduit and enclosed raceways complies with
RG 1.7% separation guidelines and is therefore acceptable. The
ere inch of separation between a conduit and non-enclosed
raceways, however, does not comply with separation guidelines of
RG 1.75. The staff was, therefore, concerned that the proposed
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one inch =f separation may not provide sufficient independence
betwer.n redundant systems and/or protection to safety systems in
accordance with the reguirements of Criterion 17 of Appendix A to
10 CFR Part 50.

In the draft submittal dated September 4, 1951, GE proposed
changing the one inch of separation to 1 foot horizontally and
3 feet vertically or prcviding a fire barrier. This itenm is
considered rescolved contingent on docurentation of the above
information in the SSAR.

£.3.2.2 Containment Penetrations

Item (7) of Secticn 8.3.1.4.1.2 of Amendrent 10 to the SSAR
indicated that electric penetration assemblies of different

Class 1E divisions are separated by distance, separate rooms or
parriers, and/or location on separate floor levels. Separate
rooms or barriers and/or location on separate floor levels exceeds
separ»cion guidelines ior penetrations and is acceptable.
Separation by distance , aiso meet separation guidelines;:
however, information as to what constitutes the minimum allowable
distance between penetrations hid not been clcarly defined in
Amendment 10 to the SSAR.

In th: Araft submittal dated September 4, 1994, GE indicated that
the mininmun allowable distance between penetration assemblies of
different Class 1E divisions is 3 feet horicontal and 5 feet
vertical and is only allowed within the inerted containment.
outside containment separation is by separate rooms or barrieys:
and/or location on separate floor levels. Section £.3.1.1.5 of

&-10
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Amendment 10 to the SSAP also stated that penetration assemblies
are located around the periphery of the containment and at
different elevations to facilitate reasonably direct routing to
and from the egquipment. The proposed design meets the guicelines
of Section 5.5 of IEEE Standard 384-1974, "Criteria for
Independence of Class 1E Equipment and Circuits,"™ as endorsed by
RG 1.75 and is therefore acceptablc contingent on documentation of
GE's proposed separation critevia 1. ' e SSAR and resolution of
the following:

a. Identification, justification, and approval of the
differences between the 1974 and 19t1 v rsions of IEEE
standard 384 as they relate to containment electric
penetration assemblies.

b. Clarification »f what is meant by barriers as used above or

where they are defined.
Separation Between Class 1E to Non-Class 1E Penetrations

Irn the draf: submittal dated Septerber 4, 1991, GE indicated in
response to Question 435.23 that the minimum separation between
penetrations containing non-Class 1E circuits and penetrations
containing Class 1E or associated Class 1E circuits is by separate
rooms, or barriers, or different floor levels outside containment
and 3 feet horizontal and 5 feet vertical distance inside the
inerted containment. The proposed design meets the guidelines of
Section 5.5 of IEEE Standard 384-1974 as endorsed by RG 1.75 and
is therefore acceptable contingent on documentation of the above
des.3n information in the SSAR and resolution of the following:
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a. Identification, justification, and approval of the
differences between the 1974 and 1981 versions of IEEL
Standard 384 as they relate to contairment electric
penetration assemblies.

b. Clarification of what is meant by barriers as used above or
wvhere they are defined.

C. Inclusion of the proposed separation criteria contained in
response to Question 435.31(a) in Section 8.0 of the ABWR
SSAR.

\vigiona] ;

In the draft submittal dated September 4,1991,in response to
Question 435.33, GE indicated that the minimum separation between
penetrations containing Class 1E circuits and other divisional or
non divisional cables is by separate rooms, or barriers, or
different floor levels outside containment and 3 feet horizontal
and 5 feet vertical distance inside the inerted containment. The
proposed design meets the guidelines of Section 5.5 of IEEE
Standard 38:-1974 as endorsed by RG 1.75 and is therefore
acceptable contingent on documentation of the above design
information in the SSAR and resolution of the following:

a. Identification, just’fication, and approval of the
differences between the 1974 and 1981 versions of IEEL
Standard 384 as they relate to containm .t electric
penetration assenblies.

b. Clarification of what is meant by barriers as used above or

where they are defined.
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. Inclusion of the proposed separation criteria contained in
response to Question 435.31(a) in Section 8.0 of the ABWR
SSAR,

8.3.2.3 Class 1E Equipment

Section 8.3.1.1.5.1, Physical Separation and Independence, of
Amen”rent 10 to the SSAR ~tated thzt divisiona) =eparation is
achieved through the use of barriers, spatial eseparation, and
totally enclosed raceways. This combination of methods for
achieving separation meets the guidelines of Section 4.3 of IEEE
Standard 384~1974 and is acceptable. GE in its draft submittal
‘.ted September 4, 1991, indicated that it had changed the
separation to three hour fire rated barriers and totally enclosed
raceways. his separation also meets 384-1974 and is acceptable.

Section 8.3.1.4 of Amendment 10 indicated that barriers (used to
maintain divisional separation) are firz rated where feasible.
Also Section 8.3.1.1.5.1 of Amendment 10 indicated that raceways
embecded in concrete walls, ceiliny, or floors will be used as
barriers to maintain divisional separation. The use of fire rated
barriers and embedded conduit meets the intent of IEEE Standard
384-1974 for separation of divisional cables and is acceptable.
However, Section 8.3.1.4.2.2.2 of Amendment 10 to the SSAR
indicated that there is an allowable exception to the combination
of barriers, spatial separation, ard totally enclosed raceways as
the criteria for maintaining divisional separation. 1In plant
areas with potential hazaras (such as high-pressure feed water
piping or high pressure steam lines) redundant raceways separated
by 20 feet without barriers or being totally enclosed were allowed
to be used to maintain divisional separation. Also, Item (9) of
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section 6.3.1.4.2.3.1 of Amendment 10 indicated that cables
associated with the four redundant divisions of the start up range
ponitoring system and the two divisions of the rod control and
information systen located under the vessel would not use
barriers, spatial separation, or totally enclosed racewvays.
However, Section %A.5.5.5 of Amendment 10 to the SSAR indicated
that flexible metallic conduit is allowed to be used on these
cables under the vessel. To clarify or resoclve these
inconsiscencies and to establish consistent separation criteria,
additional information is required for the following items.

1. Clarification of the criteria to be used as the licensing
and/or design basis for separation between (a) redundant
divisional raceways (or cables) and (b) divisional or
associated divisional ard non-divisional raceways (or

cables).

2. Identification of each exception to the licensing and/or
design basis criteria for separation.

3. Detailed design description and analysis justifying each
exception identified. For example, response te Question
435.35 in Amendment 10 of the SSAR stated that each scram
conduit will be physically separated by at least one (1) inch
from non-enclosed raceways. For any separation of 5 feet to
one inch between a conduit and non-enclosed raceway the
design does not meet separation guidelines of IEEE Standard
48:-1674 and must be identified as an exception and justified

by analysis.
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£.3.2.4 Cables in Cabinets/Panels

Section 8.3.1.1.5.1 of Amendment 10 to the SSAR stated that
divisional cables to and from the containment and to and {rom the
dedicated divisional eguipment in the reactor building are routed
in separate cable racew ys for each division. Section 8.3.1.1.5.1
further stated that divisional cable routing is maintained up to
the terminal cabinets in the main control room. This statenent
implied that separate cable raceways for each division may not be
maintained within cabinets and implied that non safety cables way
be routed in the same raceway with divisional cables within
cabinets or that redundant divisional cables may be routed in the
same raceway within cabinets. This statement contradicted other
sections of the ABWR SSAR which require separate raceways from
terminal to terminal including inside of cabinets or other types

of enclosures.,

GE has indicated that the above described inconsistency between
Sections $.3.1.1.5.1 and 8.3.1.4.2.2.3 as to required separation

between redundant circuits within a cabinet will be correcte. by a
revision to the S5AR as was reflected in the draft submittal dated

September 4, 15%i. This item ie considerec resclved contingent on

clarification of the SSAR as to separation in panels throughout

the plant, documentation in the SSAR of the information included
in the draft submittal discussed above, and the clarification of
the following listed items:

1 Criteria for separation between safety (or associated) and
non safety cables and between divisional cables within
cabinets or any other type of enclosure located inside ar:
outside the main control room.

2ABWR DSEF
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2., Marking of cables inside of cabinets and/or panels
(Reference: Section 8.3.1.3.2.1(3)).

In addition, Section 8.3.1.4.2.2.3 of Amendment 10 to the SSAR
included the statemcnt that the purpose of criteria for physical
separation of cables in panels is to preclude the possibility of
fire propagating between redundant circuits and preventing safe
shutdown of the plant. The staff felt that this statement of
purpose may be misleading in that it does not fully delineate the
requirements of GDCs 2, 4, and 17. The purpose for physical
separation is to preclude failure of non-safety circuits from
causing failure of any safety circuit and to preclude failure of
one safety circuit from causing failure of any other redundant
safety circuit (i.e., to preclude common cause failure of safety
circuits). Draft information included in the submittal dated
September 4, 1991, revised the SSAR to be consistent with the
above purpose for separation criteria. This item is considered
resolved contingent cn clarification of the text in the SSAR.

8.3.2.5 Associated circuits

Secticn 8.3.1.1.%5.1, Physical Separation and Independence, of
Amendment 10 to the SSAR stated, in part, that asscciated cables
are treated as Class 1E circuits. The staff interprets this
statement to mean that associated cables or circuits will meet all
regquirements placed on Class 1E circuits. 11 components in the
associated circuit's current loop (loads, cables, connectors,
switches, relays, protective devices, etc.) will meet Class 1E
regquirements.

In the draft submittal dated September 4, 1591, GE indicated that

the ABWR design does not currently have any known associated
circuits but that the criteria for acsociated circuits is in place
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in the ABWR SSAR., The criteria in the ABWR SSAR implies (by
reference to RG 1.75) but does not explicitly state in the SSAK
that associated circuits will meet all reguirements placed on
Class 1E circuits. Therefore, it was the staff concern that the
criteria for associated circuits may be misinterpreted.

GE indicated in discussions with the staff that they would revise
the criteria to specifically address the guidelines of Position 4
of RG 1.75 in the appropriate sectiors of the SSAR. This item is
considered resclved contingent on an acceptable revision of the
SSAR.

8.3.2.6 Cable/Raceway ldentification

In regard to marking of cables and raceways, response to Question
£15.26 of Amendment 10 tc the SSAR indicated that the
jdentification criteria specified in Sections 8.3.1.3.1 and
£.3.2.3.2.1 of Amendment 10 to the SSAR fully complies with the
requirements of RG 1.75 (revision 2) and IEEE 384-1974. The staff
reviewed this criteria with respect to the guidelines of Positions
10 and 11 of RG 1.75 (revision 2) and Section 5.1.2 of IEEE
384~1674 and as a result identified a number of concerns. To
resolve these concerns, additional information is required for the
following itenms.

I The method for color coding power, instrumentation, and
control cables and raceways.

2. The method for distinguishing between Non-Class 1E circuits

associated with different redundant divisions.
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3. The staff concern relating tc the durability of markings is
considered resclved contingent on documentation of draft
information provided on September 4, 1991.

8.3.2.7 Cables Approaching and/or Exiting Cabinets/Panels

The response to Question 435.30 of Amendment 10 of the SSAR stated
that cable spreading areas are not applicable to the ABWR and are
not in the plant layout because the majority of the signals will
be multiplexed to the contrel room. Thus, it was implied that the
1 foot 3 foot separation guidelines allowed by Section 5.1.3 of
IEEE Standard 384-1974 will not be applicable to ABWR nor will the
guidelines of Position C12 of RG 1.75. The criteria for the
separation and protection of eables approaching and/or exiting
cabinets/panels was therefore not clearly addressed in the ABWR
SSAR. To complete the staff's review in this area, additional
information is required for the following items.

O Routing criteria and protection to be provided electrical
and/or optical cables used to carry multiplexed or other type
of signals approaching and/or exiting cabinets/panels.

2. Criteria for routing of safety or non-safety power cables in
any room with instrumentation and contreol cables.

v The inconsistency between Item (5) of Section 8.3.1.4.2.2.2
and response to Question 435.30 of Amendmen* 10 to the SSAR
was corrected in the draft information dated September 4,
15%1. This item is considered resolved contingent on
documentatior of the draft information in the SSAR.

4. Cable separation in cable tunnels,
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that two of the three divisions would be permitted to be located
in the fire area provided safe shutdown can be achieved, not
necessarily within accident analysis time restraints, with the
remaining one of three divisions. To resolve this issue, the
design basis for separation needs to be further clarified in the
ABWR SSAR. This remains an open iten pending adequate SSAR
revision.

$:3.3 Protection
8.3.3.1 Electric Penetrations

Item 7 of Section B8.3.1.4 '.2 of Amendment 10 to the SSAR
indicated that power circuits going through electric penetration
assemblies are protected against over current by redundant
interrupting devices. 1In addition, resporse to Ques*ion 435.31(b)
of Amendment 19 to the SSAR indicated that it is an ABWR design
requirement that redundant interrupting devices be provided for
electrical circuits going through containment penetrations, if the
maximum available fault current (including failure of upstream
devices) 1s greater than the continuous current rating of the
penetration. Based on the above design reguirements, it appears
that th~ propused design will inc'ude redundant interrupting
devices on all instrumentation and control circuits as well as
power circuits that pass through containment. 1In addition, when
calculatinyg maximum available fault current at the penetration,
current li-iting devices will not be used in the calculation
(i.e., worst case failure or shorting of the upstream or current
limiting devices will be assumed as a given in the calculation).
Based on the above interpretati~-n, the staff concluded that the
proposed design meets RGC 1.62 (revision 3) and is acceptable
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contingent on resolution of the following items, and revision of
the SSAR to reflect information included in the draft submittal
dated September 4, 1991.

I Clarification of interface requirements presented in Section
B.3.4.4 to clearly state the criteria or design reguirements
that must be demonstrated by (a) fault current clearing-time
curves for protective devices, (b) thermal capability curves
of the penetration, (c) location of protective devices, and
(d) power supplies for protective devices.

2. Clarification of what is meant by current limiting devices
versus protective devices.

8.3.3.2 Safety Bus Grounding

On every bus shown in Figures 8.3-1, 8.3-2, and 8.3-3 of Amend-
ment 10 to the SSAR, there is cne circuit shown connected to
ground through a circuit breaker. The circuit breaker or bus
grounding device is used to provide a safety ground on buses
during maintenance operations. Interlocks for the bus grounding

device include:
1. Under voltage relays must be actuated:
2. Related breakers must be in the disconnect position; and
3. Voltaage for bus instrumentation available.

The staff feels th2t the proposed grounding device may be an

important perscnnel protection enhancement for performing
maintznance on safety buses and should be included in the design;



however, the staff is concerned that the above proposed interlocks
may not be sufficient in and of themselves to prevent inadvertent
closing of the device during non-maintenance operation. This item
is considered resolved contingent on do umentation of draft
information provided on September 4, 1991, in the SSAR.

£.3.3.3 Qualification

Section 8.1.3.1.2.2 of Amendment 10 to the SSAR indicated, by
reference to compliance with RG 1.3%, hat each type of Class 1E
eguipment will be (. alified by analysis, successful use under
similar conditions, or by actual test to deronstrate its ability
to perform its functicn under normal and design basis events.
Sections 8.3.1.2.4 and 8.3.3.1 of Amendment 10 to the SSAR
included the following items in support of compliance with thir
ARG 1.12 requirement.

1, Class 1E eguipment essential to limiting the
consegquences of a LOCA are designed to operate in norzal
service and post accident environments;

a8

Electric eguipment is seismically qualified:

3. All Class 1E cables are noisture and radiation resistant
and highly flame resistant;

4. Separate certification proof tists are performed to
demonstrate 60 y2ar life, radiation resistance,
environmental cipazbility, flame resistance, ana gas
evolution of rables;

8. Each powe~ cable has a radiation resi.tant covering;

8-22
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6. Conductors are specified to continue to operate at
100 percent relative humidity with a life expectancy of
60 years; and

P Class 1E cables are designed to survive the LOCA anbient
conditions at “he end of a 60 year life span.

Each of the above items meets, in part, the guidelines of RG 1.32;
however, based on the information presented, it was rct clear that
all cables, for example, are designed and qualified to survive the
combined effects of temperature, humidity, radiaiion, etc.
associated with a LOCA environment or other design “asis event
environments at the end of their qualified and/or design life.

Clarification uf the design and qualification requirementes for
cables as well as other Class 1E eguipment to survive normal and
accident environments (including identification with justification
of ev. ptions to the design and calification regquirements) should
be p..vided in the SSAR.

in addition, Secticn 8.3.1.2.4 of Amendment 10 to the SSAR
indicated that all Class 1E egquipment which is essential to
limiting the consequerces of a LOCA is designed for operation in
normal service environment and to operate in the post accident
environment expected in the area in which it is located. Also,
this section indicates that electric eguipment is qQualified to
JEEE 344-1987, “wnecommended Practices for Seismic Qualifications
of Class 1E Equipment for “uclear Power Generating Stat as,"
i.e., electric equipnment i Le demonstrated to meet its
performance regquirements curing and following the design basis
seismic event by test an”? ‘or analysis).
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Based on information presented, the desigr. and qualification
commitment for electric equipment in the proposed ABWR design was
not clear with respect to the capability of eguipment to survive
the combined effects of a LOCA environment.

GE indicated in draft information provided on September 4, 1991,
and in discussions with the stuff, that all Class 1E equipment
essential for LOCA rr for any design basis event will be designed
and gqualified without exception to operate in a normai, accident,
and post accident environments for any design basis event. In
addition, it was indicated that SSAR wou.d be revisri to reflect
the full compliance of the ABWR design to 308-1980 guidelines as
it relates to design and gualification of equipment (i.e.,
Sections 5.3, 5.4, 11d 5.7 of 308-19£2).

In regarc¢ to the design and gqualification of equipment to operate
within allcwvable design basis limits such as for 5 nminutes when
subject to voltage below 90 percent and to operate for a
predetermined time when voltage is below 70 percent, GE indicated
in discussions with the staff that the qualification of eguipment
would be included in the eguiprment specification and that the SSAR

would be revised to indicate this gualification.

This item is considered resolved contingent on documentation of
the above information in the SSAR.

8.3.3.4 Submergence
Item (6) of Section £.3.1.4.2.%1,2 of Amendment 10 to the SSAR

stated that any electrical egquipment and/or raceway for RPS or ESF
lorzated in the suppression pocl level swell zene will be designed
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to satisfe. rily complete their function before being rendered
inoperable due to exposure to the environment created by the level
phenomena. 1In response to sta.f Question 435.36 of Amendment 10
to the SSAR, the licensee identified electrical equipment that may
be submeirged as a result of suppression pool level swell phenomena
or as a result of a LOCA. The licensee further indicated that the
design sperifications associated with this electric 2 puipment
would reguire that termirations be sealed such that egquipment
operatior would not be impaired by submersion. The cualification
of this aguipment in actordance with the guidelines of Section 4.7
of IEEE Standard 308-197i, "Criteria for Class 1E Power Systems
for Nuclear Fowur Generating Stations," was, however, not
specifically addressed.

Based on information presented, it appeared that electrica’
egaipment subject to submergence was not gualified and only
partially designed for submergence. This conclusion contradicted
Section 8.1.1.2.1 of Amendment 10 to the SSAR which stated that
all Class 1FE equipment is gualified.

It was the staff concern that equipment failure due to submergence
may adversely affect the safe operation of the plant and may
sdversely atffect Class 1E power sources serving this egquipment.

The draft information provided by GE ¢ september 4, 1991,
andicated that all equiprment is designed for the submergence
environment.. In addition. it was indicated in discussions that
the SSAR w>1)¢d be revicsed to proviue an explicit commitrent to
gualification for submergence in conformance to Section 4.7 of
IEEL Standard 308-1074. This item is considered re-olved
contingent on documentation in the S3AR of the drai: information
and the commitment noted above.
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8.3.3.5 Impiagement of Suppressant

Sectio: 8.3.3.1 of Amerdaeni. 10 of the S”AR stated that the cable
installation is such that direct impingement of fire suppressant

will not prevent safe raactor shutdown., Based on this atatement

it was not clear whethar impinrenent of fire suppressant will or

‘#ill not cause failure of cable systems. The staff was concerned
that cables and other electric eguipment may not be designed and

qualified to perform their safety functior. while being subjected

tc the direct impirgement of fire suppressunt.,

The draft information provided on Septembev 4, 1991, by GE
indicates tha*. cahles and cther electric ejuipment are not
designeu and cualified to pertorm their safety function while
being sabjected to the direct impingement of fire suppressant:
however, the justification for this lack of design and
gua'ification indicated that redundant divisions are provided such
that with failure of the cable system or egquipment in one division
due to fire suppressant impingement and single failure of a second
division, safe shutdow nf the plant can be achieved with the
third division., This iter is considere2 resolved contingent on
confirmation that fire suppressant can only cause impingement on
one division and that, the plant can be safely shutdown with the

one division.
8.3.3.6 Isolaticn Between Safet Tuses and Non-Safety loads

Section 8.3.1.1.2.1 of Amendment 10 to the SSAR indicated that
isclation kreakers are provided between the Cluss 1lE and non-

Class 1E buses. In addition te normal over current tripping of
the ~solation breaker, zone selective interlocking is provided



between each isclation breaker and its upstream Class 1E bus
feeder breaker. Section 8.3.1.2.1 of Amendment 10 to the SS§\F
indicated that even though the isolation breaker is feult-current
actuated in non-compliance with the guidelines of Positicn 1 of
RG 1.75, the intent of this Guide is met through the zone
selective interlorking technigue; thus, the design meets the
recommendations of this and other guides.

With respect to protecting Class 1E systems i.orm fail're of non-
Class 1E systems and components, the staff agrees with CE tha'
coordinated breakers with zone selective interlocking ameets the
intent of Position 1 of RG 1.75, and meets the protection
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