L]

CERTIFIED BY:

Ravid Ward 9/21/92
Carlyle Michelson 9/24/62

AT o A ARG - 2838
bt b Ul i oL ¥9/s2

Date Issued: 9/10/G
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
COMBINED DHRS / ABWR SUBCOMMITTEE MEETING MINUTES:
REVIEW OF ITAAC FOR SELECTED ABWR PLANT SYSTEMS
AUGUST 5, 1992
BETHESDA, MARYLAND

| =

PURPOSE:

The purpose of the meeting was for the combined Subcommittee to
review a selected set of ITAAC (Inspections, Tests, Analyses, and
Acceptance Criteria) that support the GE Nuclear Energy (GE) ABWR
design certification effort.

ATTENDEES:
Principal meeting attendees included:

ACRS )
D. Ward, Co-Chairman T. Boyce, NRR
-. Michelson, Co-Chairman M. Rubin, NRR
J. Carroll G. Thomzs, NRR
I. Catton
W. Kerr GE
T. Kress A. Janmes
P. Shewnmon « Chambers
C. Wylie C. Christensen
MEETING HIGHLIGHTS, AGREEMENTS, AND REQUESTS:
Remarks by Co-Chairman

Mr. Ward noted that the ACRS review of the ITAAC is being performed
at the behest of the Commission as a result of a meeting between
the ACRS and the Commissioners held in March, 1992. Formal
Committee comment on the results of this review is expected by the
Commission this month. Mr. Ward reguested that the Members of the
Combined Subcommittee provide him both some input for the ACRS’s
letter on this matter as well as advice on the content of the
expected presentations before the Committee.

NRC Staff Presentation

Mr. T. Boyce (NRR! discussed the status of the program to develop
the ITAAC for the <E ABWR. Prior to beginning his presentation,
Mr. Ward asked Mr. Boyce to note the significant changes in the
ITAAC program that have occurred since the ACRS’s last review of
this topic over one year ago (September, 1991 ACRS Meeting).

Key points noted by Mr. Boyce and the associated Subcommittee
discussion are noted below: \
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program. Some inconsistencies have been noted between the
ITAAC and the SSAR from which they are directly taken.

Mr. Michelson noted that indeed many inconsistencies exist
between th. SSAR and the ITAAC which he will discuss later.
In light of the DAC concept now in use, Mr. Michelson also
said that he believes the Committee should rescind its
recommendation, made in its September, 1991 letter on ITAAC,
that the ITAAC could be completed after the FDA issuance.

The relevant documentation associated with the development of
ITAAC was noted (Figure 1).

® GE submitted the ABWR ITAAC in three Stages: Stage 1 - a set
of nine pilot ITAAC, Stage 2 - a set of ITAAC that covered 40
plant systems, and Stage 3 - the complete ITAAC submittal.
NRR review of the Stage 2 material will be addressed in the
draft ABEWR FSER to be issued later this month. Staff comments
on the Stage 3 submittal will be provided wvia separate
correspendence. For thig meeting, the Stage 3 version of the
ITAAC were provided to the Subcommittee and will be discussed
today.

In response to Messrs. Michelson and Carroll, Mr. Boyce noted
that other types of ITAAC, e.g. Interface and Generic, will be
developed (Figure 2). Mr. Carroll indicated that he believes
that the Committee should review a sampling of these other
ITAAC, particularly the generic 1TAAC, as part of the BCRS’'s
overall scrutiny of this program.

Mr. Michelson questioned the staff concerning the need for the
ITAAC to be completed, prior to FDA issuance. Mr. Boyce
indicated that NRR will insist that the ABWR ITAAC will be
completed before FDA issuance. In response to Mr. Ward, NRR
notea that the staff is requesting that GE provide it the
procedures associated with both pre- and post-operatiocnal
testing for ABWR. GE is also being reguested to develop a
cross reference of SSAR issues to ITAAC. In response to
another question from Mr. Michelson, Mr. Boyce indicated that
the conrer. of "validation attributes" to support the ITAAC
acceptauc + criteria has,for all intents and purposes,been
abandoned.

GE _Presentation

Mr. T. James (GE) began his presentation by providing comments in
response to some of the above discussion points. He noted that the
inconsistencies cbserved earlier between the SSAR and ITAAC resuit
from the on-going iterative development process. He als» said that
validation attributes is a "dead issue" as far as GE is concerned
and that the use of "COL" (combined operating license) ITAAC is
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opposed by the industry; instead, the relevant information should
be part of the normal QA procedures. GE believes that DACs need to
be completed bef re FDA issuance, but ITAAC do not. In response to
Mr. Cairocll, Mr. James said that he believes the FDA schedule
(which calls for the FDA issuance in December, 1992) is "docable".

Details of the GE approach to use of the Tier 1 material including
the ITAAC was described. GE is using a two-Tiered approach, with
Tier 1 reserved for the top-level information, i.e. as a subset of
the SAR. ITAAC are Tier 1 as well, and are used to verify that the
ABWR design conforms with Tier 1 design. Mr. Ward asked if the COL
ITAAC will be a Tier 1 document. Mr. James g£::.d that it will not,
as it will be developed after the design certification stage, which
is all Tier 1 material applies to. Figure 3 shows the elements
included in Tier 1 material.

GE's approach to development of Tier 1 material is to structure it
on a systean-by-system approach. Systems are graded relevant to
safety significance in order to determine if they should be
included in Tier 1. Mr. Ward asked how the systems are graded. GE
indicated that systems are ranked based on engineering judgment.
The PRA was used as an aid to rank systems but Mr. James indicated
that it was not relied on to any great extent for this task.

The format used for the ITAAC was noted (Figure 4). Regarding
NRC's review of ITAAC, Mr. James indicated that there is a
congensus, between GE and the staff, on the basic scope and content
of ITAAC, but many details remain open.

The industry has reviewed the GE ABWR ITAAC under the auspices of
a NUMARC Working Group. The main comments of the Work.ng Group
included: changes are needed to reflect the legal significance of
Tier 1 material; acceptance criteria need to be more precise and
unambiguous; the amount of Tier 1 material for non-safety systems
needs to be reduced; and., the industry would like to eliminate
generic ITAAC. In response to Mr. Ward, Mr. James said GE intends
to meet with the staff later this month to discuss the above
concerns.

GE presented the details of a selected set of ITAAC for the
Subcommittee’'s review. The specific ITAAC reviewed is listed
below, along with key points/questions noted by the Subcommittee
during it discussion of same:

® Standby Liguid Control System - Figures 5-7 detail the
specific cortent of thie ITAAC. Extensive comment was
provided on the associated text. The Subcommittee agreed that
the: scope and form of this ITAAC appears acceptable, but the
ceitent 18 in need of a lot of work. Mr. Ward queetioned the
-sCk of materials requirements. Dr. Shewmon indicated that GE
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has referenced the (ASME) Code Categories so he doesn’'t see a
problem here.

There was discussion of the generic ITAAC. Mr. Boyce (NRR)
indicated that NRR is not in agreement with the industry’s
desire to eliminate the generic ITAAC in their entirety. As
a result of further discussion, Mr. Carroll sucgested that the
ACRS review, in detail, the generic ITAAC dealing with
equipment gqualification concerns.

® Residual Heat Removal System - The ITAAC for the RHR system
is given in Figures 8-11. Overall, the Subcommittee felt that
this ITAAC was well written and there appeared to be only a
few minor problems.

® Control Building - Figures 12-13 delineate the ITAAC for the
ABWR control building. The following discussion points were
of note:

- Mr. Michelson injuired as to the desiqgn details for the
steam tunnel cooling system. NRR said that they would be
prepared to discuss this topic during a future
subcommittee meeting.

- Messrs. Michelson and Carroll said that GE needs to
include requirements in this ITAAC that will ensure that
che drain systems are constructed to correspond with
specific safety-grade Divisions. This will protect
against common-mode loss of equipment, given an internal
flooding event.

- Noting factua. (numerical) errors in the ITAAC, Mr.
Carroll warned GE to be sure to scrub the ITAAC document
for such mistakes, prior to the Hearing process.

- GE noted that they are still wrestling with the problem
of incorporating compliance with Industry Codes into ths
ITAAC, without direct reference to same.

- In response to Mr, Carreoll, Mr. James said that the
derign certification documents will list all measuremen.s
in metric units. No British units will be included, not
even in parentheses. 23 a result of further discussion,
Mr. Michelson requested a copy of the U.S./metric Piping
Code conversion Ta. e that GE will be (is; usinc for
design development work.

® Emergency Diesel Cenerator System - Details of this ITAAC
are given on Figures 14-17. As a result of questions from
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Messrs. Wylie and Michelson, GE was urged to verify the total
time needed to get the EDG’s up and running to accept loads,
given a degraded voltage situation.

Subcommittee Caucus

Mr. Ward proposed to the Subcommittee that this matter be brought
to the ACRS for review. Following the Subcommittee’s concurrence,
Mr. Ward provided direction to the NRC staff and GE regarding the

content of their presentations to the Committee during its August,
1992 Meeting.

The meeting was adjourned at 3:10 pm.

The Subcommittee agreed that the Committee should continue its
review of this matter by examination of the other forms of ITAAC
for the ABWR (generic, interface, e.c.). Specific details of the
review (e.g. assignment of lead Subcommittee, meeting date(s),
etc.) have yet to be established.

Follow-up Items:

1. Mr. Michelson requested a copy of the U.S./metric Piping Code
conversion Table that GE will be (is) using for design development
work.

2. As a result of gquestions from Messrs. Wylie and Michelson, GE
was urged to verify the total time needed to get the EDG’s up and
running to accept loads, given a degraded voltage situation

3. Mr. Michelson inguired as to the design details for the steam
tunnel cooling system. NRR said that they would be prepared to
discuss this topic during a future subcommittee meeting.

1. Staff Requirements Memorandum dated April 1, 1992, from Samuel
J. Chilk, Secretary, for David A. Ward, ACRS, Subject:
Periodic Meeting with the Advisory Committee on Reactor
Safeguards on March 5, 1952.

- Excerpts of Inspections, Tests, Analyses, and Acceptance
Criteria from GE Nuclear Energy Report: "Tier 1 Design
Certification Material for the GE ABWR," dated June 15%2, as
follows:
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® Standby Liquid Control System (2.2.4)

® Residual Heat Remcval System (2.4.1)

® Reactor Building Cooling Water System (2.11.3)

® Emergency Diesel Generator System (Standby ac Power Supply -
2.12.13)

® Control Building (2.15.12)

3. Report dated June 16, 1992, from David A. Ward, Chairman,
ACRS, to Ivan Selin, Chairman, NRC, Subject: Interim Report
on the Use of Design Acceptance Criteria in the Certification
of the GE Nuclear Energy Advanced Boiling Water Reactor Design

AR A R R R R S S R ]

Additional details on this meeting can be obtained from a
transcript of this meeting located in the NRC Public Document Room,
2120 L St. N.W., Washington, DC 20037. This transcript can alsc be
purchased from Ann Riley & Assoc., Ltd., 1612 K. St. N.W.,
Washington, DC, (202) 293-3950



ITAAC FOR DESIGN CERTIFICATIONS
BACKGFOUND

REQUIREMENT FOR ITAAC IN 10 CFR 52.47(a)(1)(vi)
SECY-91-178 DISCUSSED FORM AND CONTENT OF ITAAC
SECY-91-210 DISCUSSED RELATIONSHIP OF FDA AND ITAAC
SECY-92-053 DISCUSSED CONCEPT OF DAC

SECY-92-196 DISCUSSED RAD PROTECTION AND PIPING DAC
SECY-92-214 DISCUSSED CURRE? STATUS OF ITAAC

/./)} ?7!(103/;{ £’
SECY FOR 1&C AND HFE DAC EXPECTED TO BE ISSUED THIS MONTH
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ITAAC FOR DESIGN CERTIFICATIONS
TYPES OF ITAAC

"SYSTEMS ITAAC" FOR SYSTEMS OF DESIGN /- /¢ <2l

"GENERIC ITAAC® FOR GENERIC CONCERNS ACROSS SYSTEMS
CROSS REFERENCED TO SYSTEMS WHERE APPROPRIATE

(‘."/‘I»/*’t )1/ f'/ 1’,’
STAFF IS CONSIDERING "COL ITAAC" FOR LICENSEE
PROCEDURAL REQUIREMENTS (E.G., TRAINING, ETC))

"INTERFACE ITAAC® FOR SITE-SPECIFIC DESIGN (E.G., ULTIMATE
HEAT SINK, ETC.)

‘DAC™ FOR SELECTED AREAS OF THE DESIGN
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ELEMENT

DESIGN DESCRIPTION(S)

INSPECTION, TESTS, ANALYSES
AND ACCEPTANCE CRITERIA
(ITAAC)

DESIGN ACCEPTANCE CRITERIA
(DAC)

JINTERFACEMIIAAE

GENERIC ITAAC

THE CERTIFIED DESIGN

VERIFY THAT SPECIFIC FEATURES
OF THE AS-BUILY FACILITY
COMPLY WITH THE CERTIFIED
DESIGN

AN ITAAC ON THE DESIGN

PROCESS WHEN DESIGN DETAILS
“KRE (LEGITIMATELY) NOT

AVAILABLE AT THE TIME OF
DESIGN CERTIFICATION

VERIFY THAT SITE-SPECIFIC
FEATURE(S) COMPLY WITH
REQUIREMENTS OF THE CERTIFIED
DESIGN

VERIFY ThAT GENERIC ASPECTS
OF THE AS-BUILT FACILTTY
COMPLY WITH THE CERTIFIED
DESIGN (z.6., EQ)

f/;/é-ﬂ

AJJ-4
8/5/92




ABWR DESIGN CERTIFICATION
§/5/92 ACRS SUBCOMMITTEE REVIEW

TYPICAL TIER 1 ENTRY
_FOR AN ABWR SYSTEM

DESIGN DESCRIPTION (TYPICAL) ENTRY PER SYSTEM

1/2 - 5 PAGES OF TEXT

0 - & FIGURES, DIAGRAMS
INSPECTIONS. TESTS. ANALYSES AND ACCEPTANCE CRITERIA FOR EACH
SYSTEM

TABULATION CONTAINING 2 - 20 ENTRIES

CERTIFIED INSPECTIONS,
DESIGN TESTS, ACCEPTANCE
COMMITMENT _ANALYSES CRITERIA
DERIVED FROM THE WHAT ACTION WILL WHAT CONSTITUTES
SYSTEM DESCRIPTION BE TAKEN TO ACCEPTABLE
VERIFY THE CDC? RESULTS OF THE
ACTION?
A
Flé 4
AJJ-8

8/5/92
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Certified Design Commitmaeant
1. The minimum averagse poiscn

concentration in the reactor after operation
of the SLC System shail be equal to or

greater than 850 ppm, ™ 7, my.
,

Table 2.2.4: Standby Liquid Control System

inspections, Tests, Analyses

Construction records, revisions and plant
visusl axaminations wiil be undertaken to
assess as-built parametars listad below for
compatibility with SLC System design
calculations. If necessary, sn as built SLC
System anasiysis will be conducted to
demonstrate that the scceptance critersia
are met,

Critical Parsmaters:

a. Storage tank pumpable volume
b. RPV water inventory at 70°F

c.  AHR shutdown cooling system water
inventory at 70°F

2. A simplified system configuration is shown 2. inspactions of instalistion records, together

in Figure 2.2.4.

o

c;*?/:/

with plant walkdowns, will be conducted to
confirm that the instailed equipment Is in

complisnce with the design configurstion
defined in Figure 2.2.4.

2.

inspections, Tests, Analyses and Acceptance Criteris

Acceptance Criteria

It must be shown the SLC System can
vchisve 8 poison concentration of 850 ppm
of gresver, assuming a 25% dilution due to
non-unifcrm mixing in the resctor and
accounting for dilution in the RHR
shutdown cooling systems. This
concantration must be achieved under
systam design basis conditions.

This requiies that the SLC System meet the
following 'slues:

8. Storage tank pumpabis volume range
61008800 gal.

b. RPV water inventory < 1.00 x 108ih

c. RHA shutdown cooling system
inventory < 0.287 x 10° ib

The system configuration is in sccordance
with Figure 2.2.4.
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Certified Design Commitment
3. The SLC System shall ba capabie of

deiivering 100 gpm of solution with both
pumps opersting against the slevsted
pressure conditions which can exist in the

reactor during events involving SLC
System initistion.

@ 4. The syr « nis designed to parmit in-service 4.

functic . testing of the SLC System.

5. The pump, hester, valvers and controls can
be powe: ad from the standby AC power

supply as described in Section 2.2.4.

6. FLC System components which are

(‘ / required for the injection of the neutron
" absorber into the reactor are classified

f‘ Seismic Category | and qualified for

appropriate environment for locations

whe 2 installed

inspections, Tests, Anaslyses

3. System preoperstion tests will be

conducted to demonstrate acceptabis
pump and system performance. These
tasts wiil invoive establishing test
conditions that simulate conditions which
wiil axist during an SLC System design
basis event. To demonstrete adequate Nat
Positive Suction Head (NPSH), delivery of
rated flow will be confirmed by tests
conducted at conditions of low level and
maximum temperature in the storage tank,
and the water will be injected from the
storage tank io the RPV.

Fisld tests will be conducted after system
instaiiation to confirm that in-service
system testing can be performed.

System tests will be conducted after
instaliation to confirm thst the slectrical

powsr supply configurations are in
compliance with design commitments.

See Generic Equipment Qualification
varification activities (ITA).

3

Table 2.2.4: Standby Liquid Coatrol System (Continued)
inspections, Tests, Analyses and Acceptance Criteris

Acceptance Criteria

it must be shown that the SLC System can
sutomatica'ly inject 100 gpm (both pumps
running) against a reactor prassure of 1250
psig with simulated ATWS conditions. it
must also be shown that the SLC System
pumps can pump the entire storage tank
pumpable volume.

Using normally instailed controls, power
supplies and other auxiliaries, the system
has the capability to perform:

8. Pump tests in a closed loop on the test
tank,

b. HAPVinjaction tests using deminerslized
water from the test tank.

The installad equipment cen be powered
from the standby AC power supply.

See Generic Equipment Qualification
Acceptance Criteria (AC).
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Figure 2.2.4 Standb Liquid Control System (Standby Mode)
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Tabie 2.4.1: Residual Heat Rumoval System

Inspections, Tests, Analyses and Azceptance Crite-is

Certified Design Commitment

The configuration of the RHRA System is
shown in Figures 2. 4 1s, b and ¢, which are
sach mechanically and electricaily
separated from each other.

The RHR System operates in the LPFL
mode as part of the overall ECCS network.

The RHR Systam operates in the

suppression pool cooling mode to himit the
tong term teampersiure and pressure of the
containment under post-L OCA conditions.

4. A portion of the RHR System return flow (in

loops B & C) can be diverted to the wetwaell
spray header

inspections, Tests, Ansiyses

inspections of the as built RHR
configuration shall be performed.

The ECCS LOCA performance analysis for
sssuring core cooling shall be validated by
RHR System functional testing, including
demonstration that the LPFL mode {of each
RHR loop) is capabie of automatically
initisting and operating in response 1o 8
LOCA signal. g

el | BT gt 12
The primary contsinmant podor’manco
anatysis for long term peek pressure and
tempgrstura shall be vaiidated by RHR
System functional testing demonstrating
the required flowrate through the hest
ox ger and by inspection of vendoy test
dsta demonstrating the hest axchanges
effective heat removai capability.
Automatic initistion in the suppression
pool cooling mode will also be
demonstrated.

RHR Systam functional tests shall be
parformead to demonsirate watwall spray
fiow capability.

Acceptance Critsria

Actual RHR System configurr  on, for
those componants chown, cuaforms with
Figures 2.4 12, b and ¢ and separation
requiremaents.

RHR System actustion and operation is
coensistent with the ECCS performance
anaiysis as follows:

RHR Fiow {sach loop)

.....2 4200 gpm (8t 40 psid)
Time to Rated Flow (each loop)
niS 36 s0C

RHR Systam automaticaily actustes in the
suppression pool cooling mode as
designed and RHR hest exchanger
performance is consistent with the
containmant cooling system analysis as
follows:

Effective hest removal capabiiity of each
RHR Hest Exchanger (K coomcion9
includes effects of RCW, RSW and UNS)
e 196 Bl/sec®f

Tube sids fiow of sach RHR Hesat
Exchanger

w2 4200 gpm

RHR loops B and C each sejpziately are
capable of providing wetwell spray flow
consistent with the suppression pool
bypass analysis as follows:

Waetwaell spray flow (each loop individually)
.2 500 gpm.
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12.

13

14,

16.

18.

Table 2.4.1. Residual He.. demovai System (Continued)
inspections, Tests, Analyses and Acceptance Criieria

Certified Dasign Commitment

. Each RHR loop operates automatically in a

minimurmn flow mode to protect the pump
from overheating.

The RHR System sutomatically isolates
shutdown cooling suction valves to
prevent draining of the reactor vessel.

RHR System vaive interiocks prevant
establishment of & drainage psth from the
reactor vesse! to the suppression pool.

The drywell spray inlet valves can only be

opanad if thers exists high drywell
pressure and the RPV injection valves are

fully closed.

The RHR pumps are interiocked from
starting without an open suction path.

The RHR System utilizes jockey pumps {1
in esach loop) to ksep the pump discharge
linas filled.

n

12.

13

14,

18,

16.

inspections. Tests, Analyses

Logic and functional testing shail be
performed to demonstrate operation of tha
minimum flow mods for aach ioop
{including extended minimum flow
operational conditions).

Using simulated inputs, logic and vaive
functional testing shall be conducted to
demonstrate operstion of the shutdown
cooling mode isolstion function.

Using simulated inputs, logic and
functional testing shall be conducted to
demonstrate operation of interlocking
between RPV suction vaives and other RHMR
valves providing potential flow paths to the
suppression pool.

Using simulated inputs, logic and
functional testing shalil be conducted 1o
demonstrate opsration of drywell spray
permissive logic.

Logic tests shail be conducted to
demoniirste that the RHR pumps will not
start without an open suction path being
available.

Functionsl tests will be performed to
demonstrate the ability of the jockey pump
{in each icop) to keep its respective RHR
pump discharge line fuli while in the
standby mode.

11

12.

13

14,

16.

18.

Acceptance Criteria

RAHR System logic functions automaticsliy
to sssure a pump minimum flow path
exists and no deisterious effects are
observed during extended operation in the
minimum flow mode.

The shutdown cooling suction isolstion
valves automaticaily isoiate on & low
reactor water level signal.

RHR System valve interlock logic functions
upon receipt of input signal.

AHR dryweli spray permissive logic
furnctions to prevent drywell spray inlet
valvas from opening in the absence of
sither » high drywell pressure signal or a
signai indicating RHR RPV injection
valve(s) not fully closed.

An RHR pump start signal is not generated
in the absence of indication of sn open
suction path.

Each jockey pump performs its keep fill
function.
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17.
18.
© 19.

20.

Table 2.4.1: Residual Heat Removal System {Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Dasign Commitment

The RHR System full low test mode silows
periodic demonstration of RHR capability
during norma, power operstion.

The AHR pumps have sufficient NPSH
during postulated operating conditions.

The RHR pumps have adeguate headflow
characteristics.

Control room indications are provided for
RHRA System parameters defined in Section
241,

17.

18.

19.

20.

inspections, Tests, Analysas

Functional tests will be performed to
demaonstrate operstion in the full flow test
mode.

Pump vendor records will be inspected and
as-procured pump NPSH compared with
design basis cnalysis assumptions. Actual
system instalistion wiill be inspected, and
sppropriate measuremants taken, to
determine available pump NPSH.

Pump vendor test records and calculstions
will be inspected, and as-.nstalled systam
flow testing conducted, i astabiish pump
headfiow characteristics.

inspections will be performed to verify
presence of control room indicetion for the
HHR Syster: {Section 2.4.1).

17.

18.

19.

20.

Acceptance Criteria

Each ARHR subsystem demonstrates full
flow functions! capebility while
approximating actual vessal injection
conditions during operation in tha full flow
test mode.

Minimum pump NPSH available, as
determined based on 8s built conditions
and the results of vendor tests and/or
analyses, exceads as-procured pump
requirements and is consistent with design
basis sanalyses requirements that includes
asturated water conditions.

RHR pumps, in as-installed system
configuration, demonstrate head/flow
characieristics consistent with design basis
analyses assumptions.

The instrumentation is present in the
control room as defined in Section 2.4.1.
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™ Table 2.15.12: Control Building (Continued)
»
“ inspections, Tests, Anslyses snd Acceptance Criteria
Certitied Design Commitment inspections, Tests, Analyses Acceptance Critedls
3. The Controt Bullding is designed to heve 3. Performed dimensionsi inspections of the 3. The concreta thickness for the steam
adequate radistion shielding to protect Control Building walls, ceiling, floors, and tunneal wall, floor and celting shali be
opersting personnel during operstion and other structurs! festurss. grester than 1.6m. The steam tunnel
futiowing 8 LOCA. intarface structurs and control building
wall balow the steam tunnel should have »
combinad thickness of 1.6m, i.e in any
line-of-sight from the control room, the
total thickness of concrete betwaeen the
observer and the steam lines must be 1.6m
Or grester.
4. The CB is designed to protect against 4. Review construction raecords and perform 4. For tormado
design basis tornado and tomasdo missiles. visual inspections end dimensional checks
(as-needed) of the tornado protection s. Roof and walls asbove grade designad
o festures. greater than 0.5m.

b. HVAC dampers designed for
diffarentis! pressure > 1.46 psi.

¢. HVAC dampers have tornado missile
barriers.

5. The CBis designed as s Seiamic Category! 6.
structure and has msjor dimensions
defined in the canifiad design.

Plant walk through to check and verify CB 5.
building major dimensions including
column sizes and floor slab thickness.

Reviaw fins! design record for material
properties site input date and ansiytical
procedurss and methodology for seismic
enalysis. Visus! inspections of structures

and ravisw of as-bullt documaentstion will

be conducted to sssess compliance with

the certified design commitments.

Structures have dimensions compatible
with date in the certifiad design (Figures
2.16.12a through 2.15.12g).

The dstail structural design will be based
on ACI and AISC codes and wiil use site
data for seismic evants, floods, tornadoes
winds and other loading conditions.

The control building design documentatios:
will be reviewed.

s

Confirmation that the as-built design is in
compliance with AC! and AISC

requirements and is based cn appropriste
sits design data.
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Table 2.12.1i£ Eﬁurgmy Diesel Generator System

inspections, Tests, Analyses and Acceptance Criteria

Certitisd Dasign Commitrment

The thrae diesel generaior trains #re
mochomcaﬂy and electricatly independent

N Ir / /
/(/4” 44
/ //z

All componants uumid to tho oponﬂon
of the diese! genarstors ars Seiamic
Category | and qualified for the sppropriste
anvironment f-r locations where instalied.

¥ ; {
:I(‘:",

The three diesel generators are capable of
supplying sufficieant AC power to achieve
safe shutdown of the plant and/or to
mitigate the consequences of s LOCA in
the event of a coincident loss of normai
power (Figure 2.12.13.}.

Each diesel generaior is rated st 6.9 kV,
thres phase, 80 Hz; and is capable of
attaining reted fraquency and voliage
within 20 seconds after receipt of & stent

signal.

3s.

inspections, Tests, Analyses

Tests and verification inspeaction will be
conducted which will include independent
and coincident oparation of tha three trains
to demonstrate complete divisional
separation.

Ses Generic Equipment Qualification
verification sctivities {ITA),

Confirmatory inspection will be performed
to sssure the maximum design loads
sxpected to occur for each division are
within the ratings of the corresponding
diess! generator.

. Testing will be conducted by synchronizing

sach diessi generator to the plant offsite
power system and increasing its output

power level to its fully reted load condition.

Parform & test of sach dissei generstor to
confirm its ability to sttsin rated frequency
and voltage.

3.

Acceptance Critaria

Plant tests and verification inspection for
physicai location confirm proper
independence of three diasel generator
divisions.

See Generic Equipment Gualification
Acceptance Criteria (AC}.

The maximum loads axpected to occur for
sach division {according to nameplate
ratings) shall not exceed 90% of the rated
powsr output of the diesei gensrator.

. Each of the three units shali produce rated

power output st 20.8 PF for a period of 224
hours iImomamary transients excepted).
Each unit will then experience full load
rejection by tripping the ioad and verifying
the unit does not trip.

Each diesel generator attains s voltage of
6.9 kV110%, and 8 frequency of 80 Hz+2%
within 20 seconds after application of &
start signal.



5.

Table 2.12.13: Emergency Diesel Generator System (Continued)

inspections, Tests, Analyses and Acceptance Criteria

Ceartified Design Commitrment

In the avant of s loss of normal power, aach
diesel generator unit is capable of starning
{(both manually and sutomaticsity),
accalerating, and supplying its loads in the
proper sequence and timing specified in
the plant design documents. it is siso
capabie of recovery following trip end
rastart of its largest iosd.

Each diesei gene ator unit is capahle of
manually starting without the nsed for
externsl slectrical power. The air receiver
tanks have sufficient capacity for five stens

without rechargr.g.

. Interlocks to the LOCA and loss-of power

sensing clrcuits tarminaste paraiial
operation tests and causs the diese!
genarator to revert snd raset 10 is
sutomanc control system if aithar signai
appears during a test.

inspections, Tests, Ansiyses

5. The sutomatic and manuasl start ssquences

wili be tested for each diesel generstor
unit.

8. Each unk will be tested and the sir receiver

tank capacities shall be sneiyzed to sssure
its bisck-start capebility is functional.

7. interiocks for the standby AC power
system will b tested.

1.

Acceptance Criterie

Each of the threes units sterts from sach
sutomatic and remote meanusi signs!, then
sccelerates and properiy ssquences iis
loads. Each local manus! signal siso staris
the corresponding unit, but does not
initiste ioad sequencing. The automatic
load sequence begins at <20 seconds and
ends <85 seconds. Following application of
sach load, the bus voltage will not drop
more than 25% measured at the bus.
Fraquency shall be restored toc within 2% of
nominal, and voltage shall ba restored to
within 10% of nomina! within 80% of sach
load-sequence tima interval. In addition,
the unit's iargest motor ioad shail bs
tripped and restarted after the unit has
compieted its sequence, and the bus
voltage shall recover to 8.9 kV110% at
8042% Hz within 10 seconds.

Biack-start capability is demonstrated
following one successful manuasi stan,
accelerstion, and bus energization for esch
of the three units without aasist from sny
axternal slectric power. Following black
start, sach unit's recsiver tanks shall have
aufficient air remaining for four more
starts.

Whiie in 8 parsilel test mode, sach unit will
revert and raset to ita automatic control
system following individus! spplication of
8 simulated LOCA signal and » simulated
less-of power signsi.
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Table 2.12.13: Emergency Diesel Generator System (Continued]

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment

8. Devices monitor the conditions of the

diesel genarators, end effect action in
sccordance with ons of the following
categories: (1) conditions to trip the diesal
engine aven under LOCA, (2) conditions to
trip the diese! engine except under LOCA,
{3) conditions 10 trip the generstor breaker
but not the diesel, and (4) conditions which
are only annuncisted.

8. Each diesel has its own 7-day fuel storage

tank, snd its own 8 hour capscity day tank
which is replenished by the storage tank.

inspections, Tests, Anaiyses

8. Using simulated signais, protective

interlocks and sannuncistions will be tested
to assure they perform their functions, in
sccordsncs with the four categoricsl
conditions described.

8a.Visual inspection and calculstion of
capecities for sach tank shall be performed.

9b. The fuel transfer system shell be tested.

9b.

Acceptance Criterie

Successful circuit testing will be confirmed
for the individual diessl generstor
protective sensors according to the
following:

Category 1 Sensors. Annunciations and
diese! angine trip signais will be confirmad
in combination with 8 simuisted LOCA
signal.

Ceategory 2 Sensgrs, Annunciations snd
diesel engine trip signale will be confirmed
without 8 LOCA, but tripe will be bypasssed
when a simulated LOCA signal is present

Category 3 Sensors. Annunciations snd
gene: ator circult breaker trip signais will be
confirmed.

Category 4 Sensors. Annunciation signals
will be confirmed.

Tank inspections and cslculstions confirm
proper capacities of the storage and day
tanks. These shall be sufficiant for full-load
operstion of esch respective diesel
generator for 7 days, and 8 hours,
respectively.

Transfer system operation for each division
will be confirmed by sctuating both pumps
from the day tank level sensors and
observing proper flow into the dey tanks.
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Table 2.12.13: Emergency Diesel Generato: System {Continued)

inspections, Tests, Analyses and Acceptance Criteris

Certified Design Commitmaent

10. The manufacturer has conducted
reliability tasting on the units.

11. Control indications are provided for VG
systam parametars,

inapections, Tests, Anslyser

10. The manufactures’s test documents shaill
be visusilv inspected.

11. Inspections will ba performed to varify
presence of controi room indication for the
D/G system.

Accepteance Criteris

10. Visual inspsction of manufecturer’s test

: |8

documaents confirms the required reliabllity
testing has been performed, and that the
diesel genarator hae passed the test
requiremants.

The designated instrumentation is present
in the control room.




