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1.3.2

1.6.3

1.9.1

CE SYSTEM 80+ ITAAC

DESIGN FOR THE PROTECTION OF STRUCTURES, COMPONENTS,
EQUIFMENT, AND SYSTEMS AGAINST DYNAMIC EFFECTS OF PIPE
BREAK AND LEAK-BEFORE~BREAK

Questions:

Is this considered a generic IT2AC?

Will this ITAAC be referenced in each building
ITAAC?

Comments:

No break should viclate offsite dose criteria in
addition to the other criteria listed.

Include pipe restraints as another means to
protect safety-related equipment from pipe
fajlures.

High-energy pipe failures are discussed. Were the
effects due to moderate energy pipe failures
considered (wetting of equipment)?

ANNULUS VENTILATION SYSTEM

Comments:

Include important instrumentation on the drawing.
In general, any instrumentation for parzueters
important encugh to require automatic action if a
limit is reached should be included on the system
drawings.

Identify which parts are safety-related and which
are not (if any).

Ensure systems can be inspected and tested.

Identify seismic Category.

SPENT FUEL STORAGE

Comments:

Identify seismic category, particularly tor the
inspection stand. If the stand is not seismic
Category 1, it might fall into the pool unless it
is properly secured.

Cortact: W. Burton, SPLB, 504-2853



1.9.2.2

Provide load drop analysis (or list the criteria).

Discuss the ponl itself and how the racks will be
anchored in the poel to prevent the racks from
falling over.

Discuss the need for a criticality monitor.

Where are the new fuel vault and the spent fuel
pool located (what building)?

Ensure pool and racks can be inspected.

COMPCNENT COOLING WATER SYSTEM

Comments:

Add important instrumentation to the drawing
(temperature, surge tank level, flow, rad moniter,
conductivity).

Jdentify all heat loads.

Identify worst-case heat condition.

Where is eguipment located (what building)?
Ensure ability to inspect and test.

Include overflow line on drawing.

Identify which parts are safety-related and which
are not (if any).

Question:

When the spocl piece is used to provide SSWS water
to surge tank, is it then possible to have an
interconnection between the 2 systems?

COMPRESSED AIR SYSTEMS

Comments:

Include important instrumentation on drawing.
Ensure ability to inspect and test.
Identify capacity (50%, 100%) of each train.

Discuss how loss of air is detected and system
operation on loss of air.

Identify which parts, if any, are safety-related.



1.9.22.9 STATION SERVICE WATER SYSTEM (SSWS) PUMP STRUCTURE

1.11.1

Question;

Is this a different writeup from the SSWS?
Comments:

ldentify load handling provisions in pumphouse.

Identify how safety-related egquipment in pumphouse
will be protected from load handling accidents.

Ensure ability to inspect and test.

LIQUID WASTE MANAGEMENT SYSTEM

Comments!
Include fact that LWMS also provides capability to
discharge liquid waste and to recycle liquid waste
for additional prc .essing.

Identify under what modes of operation .he LWMS
performs its function.

Identify seismic Category.

State that there are no interconnections between
the independent subsystems for each category of
waste.

Indicate what the "maximum expected liguid waste
velume" is and how it is created (does this
include volumes of liguid waste that may be
developed due to the worst case accident?).
Indicate that the rad monitor upstream of the
discharge will automatically terminate the release
if pre-set limits are exceeded.

Indicate that system is designed to prevent
releases beyond federal limits.

Ensure ability to inspect and test.
Provide drawing,
Identify all important instrumentation on drawing.

Identify which parts of system are safety-related
and which are not.
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1.11.2 GASEOUS WASTE MANAGEMENT SYSTEM
Comments:

Identify under what modes of operation the GWMS
performs its function.

Indicate if HEPA filters and heating units are
included in the systen.

Include the capability of the system to release
gaseous wastes.

Include seismic category.

Identify if system is d.signed to withstand
hydrogen detcnation.

Identify if system can accommodate all situations
(including a failure of / . ste gas decay tank).

Identify any unmonitored or untreated gaseous
release pathways, if any.

Identify all monitored and treated release
pathways.

Identify the location of the plant stack, its
height, and verify that it is the highest point at
the site.

Ensure ability to inspect and test,.

Identify that system will keep releases within
federal limits.

Identify which parts of system are safety-related
and which are not.



Se Pave reviesed the graft tier 1 design €estription end associeted 1v4al
subrittes oy (E on Gpral 30, 1992, The following are our prelieinary cosments:

t10n 1.}, 2
I Provise clesr cevanition for terms suth as “unacceptatle desage” (p.2).
<. The title of this section is Risleatang., NO CIsCussion was provides Tor

the cesign of structures, components, and ecuipeent, The giscussion of
this section also has Jattle to €0 with LBE.

- 8 The ciscussion 18 Tocused on eeeting the ASME Coge. It i noted, however,
that trhe Coce generally acdresses only 40 years of gesign lite,
Verification of €0 year Gesagn Jife shoulc be a0Cressed In accordance with
$ECy €5-013. ‘

L

L The cesign cescriptlion should provide o discussion on LBE bounding analysis

Tor specifaied piping systees, This Bouncing analysis should De used a8 the

stceptance criteria in the corresponding tabdle,
tign §
S, There 38 no acceptence criteria in ites & of Tadle 1.9.2.2. Wow will

evaluation of corstruction records help to evaluate conforaance of seiseit
Categery I gesign requiresentsy?

e

Contact: P. T Kuo, DET, 504-3147



SELB notes that no pilot ITAACs for the electrical power systems have been
cubmitted to date. SELE has reviewed the pilot 1TAACs for ESF fluid systems
which have safety-related electric power requirements. These include the
Annulus Ventilation System, the Safety Injection System, and the Component
Cooling Water System,

We note that each system uses s)ightly different wording for the design
descriptions and the ITAAC of the electrical portiont of the systems, We
believe that the design descriptions; the inspections, tests, and analyses;
and the acceptance criteria for the Class 1€ electric power systems can be
almost ‘Jentical for each ESF fluid system. Therefore, CE should be requested
to juriify the different treatments or to make them consistent.

Contact: D. Thatcher, SFLB, 504-3260
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intrusion, internal floods, seismic events and pipe
ruptures. For example, high or moderate oncrgy line breaks
may result in the displacenent of the pipe (pipe whip); the
discharge of high pressure/temperature fluid (jet
impingement); increased area termperature, pressure, hunidity
and local flooding. An acceptable ITAAC program should
include provisions to validate pipe whip and jet impingement
zones of influence, and design of pipe restraint by
conducting plant walkdowns., Walkdowns should verify the
compartment junctions and confirm any assumptions made
regarding physical plant features with emphasis on ASI
prevention. Other areas of ASI concerns include validation
of functionability of indicators, alarms and equipment
reguired for safe shutdown under flooding and adverse
environments during transients, and zones of influence of
seismic/non-seisnic interactions to be consistent with the
design calculations, Therefore, the staff reguests that
ABB/CE expands the proposed SIS ITAAC to include plant
walkdowns for confirmation of consistency between
constructions and analyses addressing ASIs. This comment is
¢pplicable to all systenms.

For the safety analysis verification, ABB/CE merely
indicated in ITAAC Iters S and 6 that the results of safety
analysis should meet the following acceptance criteria: (1)
for LOCA, the acceptance criteria of 10CFR50.46(b) and (2)
for non-LOCA transients, the acceptance criteria of Section
15 of NUREG-0800, Revision J.5. The staff finds that the
acceptance criteria so stated are too vague. Numerical
criteria of PCT, oxidation and DNBR limits should be
specified in acceptance criteria. The purpose of the safety
analysis verification in the ITAAC is to verify that the
operation of various systems and components are consistent
with the assumptions used in the safety analysis as
discussed in CESSAR-DC, Sections 6.3 and 15. Therefore, the
important input parameters for the safety analysis should be
identified as proposed and the specific values consistent
with the assumptions used in the safety analysi: should be
included in the acceptance criteria for the ITAAC in order
to confirm the consistency between the "as built" and the
"as design." For example, the acceptance criteria for SIS
pump performance should include the SI pump flow rates as a
function of pressure with inclusion of the upper and lower
bounds for acceptable SI pump flow. The upper bound is to
limit the maximum flow allowable for the limiting large
break LOCA, which results from the maximum SI flow, while
the lower bound is to limit the minimum flow permitted for
the limiting small break LOCA, which results from the
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minimum SI flow. In addition, the safety analysis
considered effects of the single failure events. The

worst single failure event for the SIS performance was
identified as a loss off-site power (LOOP). In the analysis
for the System 80+ of design, it assumed that a time of 40
seconds (including the diesel generator loading time) for
the full S1 flow to reach the reactor vessel for a LOOP
case. Therefore, this delay time should be included in the
acceptance criteria for satisfactory verification of the
safety analysis. For the same reasons discussed above, the
values used in the safety analysis should be included in the
ITAAC acceptance criteria for parameters such as unborated
water in each SI line prior to a SI actuation, the IRWST
volume, SIT volume, SIT inner diameter, SIT nozzle elevation
above the DVI nnzzles etc..

Items 2 and 3 should include the references which document
the requirements of the safety classes, seismic and
environment qualifications for each system, structure, and
component discussed in CESSAR-DC and approved by the NRC for
the System 80+ design. The documented references should be
considered as a part of ITAAC.

Item € -~ The SIS is designed for post-LOCA long term cooling
(LTC). For an extended period of LTC, the SIS may need
maintenance. The shielding regquirements for operators to
conduct the SIS maintenance during the post-LOCA LTC should
be developed and included in the ITAAC acceptance criteria.

Item 7 ~ The acceptance criteria for NPSH requirements
should be more specific: Actual as-built pump NPSH
requirements should be verified as well as available NPSH.

Item 8 ~ This item should include test program to
demonstrate the operability of SIS operating at
recirculation mode (low pump flow condition) for sn extended
period of time. It is necessary to develop the acceptance
criteria for the admission time of SI pump operating at low
flow based on the worst design basis events (such as a steam
line break or small bisak LOCA with pressure remained near
the SI pump shutoff head.)

Item 8 - It should provide a test program to determine the
SI runcut flow at the worst plant condition (i.e., the
refueling mode with the reactor vessel head removed or
untightened).

Contreol room indication - It should provide inspections to
verify presence of control room indications and alarms for
the SIS as designed.






PERFORMANCE AND QUALITY EVALUATION BRANCH COMMENTS

RECOMMENDED ADDITIONS YO CE SYSTEMS B8O+
PILOT TIER 1 DESIGN DESCRIPTIONS AND 1TAACL

The initial plant test program (ITP) consists of a series of tests Tategorized
85 construction, preoperational, or Inftfal startup tests. The constructior
acceptance tests cdetermine installation and functiona) operability of
equipment. Preoperationa) tests are those ’es's r'rra‘lw conducted prior te
fuel lToading to demonstrate the capability of plant systems to meet
performance requirements. Inftial startup tests begin with fuel loading and
demonstrate the capability of the integrated plant to meet performance
requirements.

the primary objectives of a suitable ;v"ra~ are rovide additiona)
assurance that the facility Fas :se' adequate ly des d and, to the extent
practical, to validate the analytical movels and ve*wf) the correctness or
onservatism of assumptions .se* f»r predicting response to anticipated
transients and postulated accidents and (2) t¢ ;rc.' t assurance that

construction and installation of equipment in the facilit Yy have been
accomplished in accordance with design

The inftial test :'0"a' is conducted by a startup group

site specific startup administrative manual (procedures).

applicant referencing the System BO« design with scoping

precperational test specifications) containing testing c:jf:1'~ts and
scceptance criteria applicable to 1ts scope of design responsibility The
tests cdemonstrate that the installed equipment and systems ;er"r~ within

limits of these specifications. In general, testing during all phases of the
fnitial test program 1s conducted using detailed, step by step written
procedures to control the conduct cf Jeach test. For all preoperationa)
detailed procedures t'a* include applicable acceptance criteria shall be made
available to the NRC approximately 6~ cays prior to their intended use. 7To
allow Tor xevwf\ca'ﬂc' tral the detailed test procedures were developed in

tests

accordance with establishod methods and ppropriate acceptance criteria, the

plant and system precperationa) tcst specifications will also be made
available to the NRC. Additionally, approval for c**rfae*e't of fuel loading
15 granted by the NRC after 1t has been verified that al) prerequisite tes""
has been satisfactorily completed.

inspection, Test, Analyses, and Acceptance Criteria

The following table provides a definition of the inspection, test, analyses,
ang acceptance criteria, which will be performed for CE System BO+ in order to
cemonstrate compliance with the preoperationa) test program commitments for
the certified design




CERTIFIED DESIGN COMMITMENT

The preoperational test program
will be conducted in accordance
with the following: -

2. Site Specific Startup
Administrative Manual

INSPECTION, TEST, ANALYSES

An inspection of the site
specific startup administrative
manual will be performed.

ACCEPTANCE CRITERIA

It will be confirmed that the
startup administrative manual
includes: the requirements that
govern the activities of the
startup group and their
interfaces with other
organizations; the specific
format and content of
preoperational test procedures
as well as the review and
approval process for both
initial procedures and
subsequent revisions or changes;
the process for review and
approval of test results and for
resolution of failures to meet
acceptance criteria and of othor
operational problems or design
deficiencies noted; the
requirements for progressing
from one phase to the next as
well as those for moving beyond
selected hold points or
milestones within a given phase;
the controls in place that will
assure the as-tested status of
each system is known and track
modifications, including retest
requirements, deemed necessary
for systems undergoing or
already having completed
specified testing; and the
qualifications and
responsibilities of the
different positions within the
startup group




CERTIFIED DESIGN COMMITMENT

b. CF Preoperational Test
Sprcitications

c. Preoperational

Procedures

INSPECTION, TEST, ANALYSES

An inspection of the CE
preoperational test
specifications will be
performed

An inspection of the site
specific preoperational test
procedures will be performed

ACCEPTANCE CRITERIA

it will be confirmed that the CF
preoperational test
specifications includes the
following: the testing
objectives; the conditions at
which tests are to be conducted;
testing methodologies to be
utilized; specific data to be
collected; acceptable data
reduction techniques; and
acceptance criteria.

It will be confirmed that the
site specific preorn--ational
test procedures inciudes the
followina: the testing
prerequisites: the initial
conditions: the appropriate
methods to direct and control
test performance {(including the
sequencing of testing); the
acceptance criteria by which the
test is to be evaluated; the
format by which data or
observations are to be recorded;
and the participation of
principal design organizations
in the establishment of test
performance requirements and
acceptance criteria.




RISK APFLICATIONS BRANCH COMMENIS

ks requested, the Risk Applications Branch (PRAB) reviewed CE's PiVat ITAAL
submittal. The focus of our review was to comment on how CE utilized PRA
insights efther to (1) fdentify systems or components requiring 1TAAC, or (%)
fdentify system/component requirements necessary to ensure that PA ass-

umptions for the certified design will be verified during constru:tion of ths
plant. Based on our review, 1t {5 not clear if any effort to incorporate PRA
AP

insights in ITAAC has yet been made. There 1s no mention of a PRA-based

structured approach that CE followed to fdentify adequate individua) ]1TAAC
elements, {.e., elements which address the whole spectrum of risk-important
systems, structures and components (55Cs) as wel) as important

assumption
uncertainties, and interactions among $5Cs

)
ebjective of the ITAAL process 1tself, 'which 1s to provide reasonable
assurance that the plant will be built and erat
design certificatfon. This requires the ability
individual 1TAAC elements by using a structured approach (such as PRA) that
Yinks them to important design elements, their functional requirements, and
vitimately the plant risk levels, The ITAAC elemerts should be detailed
enough to provide adequate assurance that fina) safety decisions on the desigr
can be made. Since these fina) safety decisfons vary according to the
significance of S5Cs to the safety of the plant, insights from PRA-Dased
*{mportance analysis® should be used to determine the importance of the
various ITAAC elements to assuring that the as-built plant complies with the
certified design.

The importance of incorporating PRA fnsights into ITAACs stems from the
0 €d in accordance with the

{ to Judge the adequacy of the
oe

™~
| 4
Y
!
v

-

CE 1s currently updating the System BO+ PRA and plans to include a section
insights about the design strengths and relative weaknesses and alsc provi
guidance on how to use the PRA to support pre and post certification

activities. This PRA-based information should be considered in develonine

A ’ 10ping
individual ITAAC elements. It also should be used to check the completeness

ef the ITAAC process to ensure that ne risk-significant design feature 1s left
out and to prioiftize individua) ITAAC elements according to their risk
fmportance,

o
ae

I recommend that the

*pprosch that will be used to fntegrate PRA insights int
the ITAAC prorece & the higrt ' { : TAAC 4 b )
$IAAL PTOCESS De Lhe subject of discussion between the ITAAC and PRA
- T TR . { b4 N . Ar 3
teams. The application of this approach to the ITAAC process should be
Ao " . TAAP ¢ 3 ‘
included in the ITAAC submitta) and prove with reasonable confidence that
1 ne red b i 1 " 1 5 - .. - % 1
. I;:YCV 1ate ITAAC elements were Cefe.:;e: for al) risk-important desion fea
tE es. For any questions or additional information regarding these comments
piease contact Nick Saltes of my staff at £04-1072

Contact: N, ¢ altos, PRAR. &




PROPOSED APPROACH TO ITAAC PREPARATION

ABB T-E PREPARE AN OUTLINE (TABLE OF CONTENTS) OF
TIER 1 DOCUMENT AND SUBMIT TC WRC

NRC AND ABB C-E NECC(IATE AND AGREE TO CONTENTS OF
THE TIER 1 TABLE OF CONTENIS

BOTH ABB C-E AND NRC ASSIGN SPECIFIC ITAACs 710
RESPONSIBLE .cZCHNICAL AREAS

TECHNICAL REPRESENTATIVE FOR EA"H AREA MEET AND

NEGOTIATE AN OUTLINE OF THE ACCEF ANCE CRITERIA FOR
EACH ITAAC

THE DRAFT OUTLINES FOR THE ACCEPTANCE CRITERIA WILL
BE CIRCULATED WITHIN NRC AND ABB C-E TO OBTAIN
MANAGEMENT CONCURRENCE

DIFFERENCES WOULD THEN BE NEGOTIATED AND JOINTLY
AGREED TO OUTLINES WOULD BE ISSUED

BASED ON THE ACCEPFTANCE CRITERIA GUT! INES, ABB C-E
WILL WRITE THE DESIGN DESCRIPTIC,S AND ITAACs

ABB C-E SUBMIT TIER 1 DESIGN DESCRIPTIONS AND
ITAACs TO NRC FOR COMMENT







