UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20686

May 21, 1992
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Docket No. 52-002

Mr. E. 4. Kennedy, Manager
Nuclear Systems Licensing
Combustion Engineering, Inc.
1000 Prespect Hiill Road
Windsor, Connecticut 06005

Dear Mr. Kennedy:

SUBJECT: INITIAL COMMENTS ON PILOT TIER 1 DESIGN INFORMATION AND
INSPECTIONS, TESTS, ANALYSES, AND ACCEPTANCE CRITERIA (ITAAC)
SUBMITTAL FOR THE SYSTEM 80+

The staff has completed a preliminary review of your Pilot Tier 1 design
informatinn and ITAAC submittal for the CE 80+ provided in your letter of
April 30, 1992. Enclosed in this letter are detailed initial comments on the
ITAAC. ln general, the staff believes that the pruposed ITAAC lack the level
of detail and specificity for consideration as design certification material.

Section 52.47(a)(1)(vi) of Title 10 of the Code of Federal Regulat1ons (10 CFR
§2.47(a)(1)(vi)) requires that proposed [TAAC be submitted which are "neces-
sary and sufficient" to provide reasonable assurance that, if the ITAAC are
met, "a plant which references the design is built and will operate in
accordance with the design certification.” The level of detail in your
submittal does not meet this requirement. Additionally, your submittal does
not apoear to be concistent with the extensive discussions between the NRC
staff and industry held to date on the lead design for the development of
ITAAC, the General Electric Nuclear Energy Advanced Boiling Water Reactor.

Please advise me of the schedule for your complete Tier 1 and ITAAC submittal.
This information should be submitted for the System 80+ in a timely manner, so
as not to affect the review schedules established in SECY-91-161, “Schedules
for th~ Advanced Reactor Reviews and Regulatory Guidance Revision."

o

NKC FILE CENTER COPY [




Mr, E. H. Kennedy -2 - May 21, 1092

Specific questions on this topic should be directed to the ITAAC Project
Manager, Tow Boyce, at (301) 504-11390.

Sincerely,

Original sionag by 0
gned 2y f‘u’Jh@ry C pf'.’?"SOﬂ
Robert C. Pierson, Director
Standardization Project Directorate
Division of Advanced Reactors
and Special Projects
Office of Nuclear Reactor Regulation

Enclosure:

Detailed Initial Comments
on Pilot Tier 1 Information
and ITAAC

cc w/enclosure:
See next page
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PROVECTS COMMENTS

Section 1.3.2, Design for Protection of SSCs against Dynaric
Effects of Pipe Break and LEB, appears to be a gection where the
design has not been finalized, and DAC are being used. 1If so, then
it may be useful to clearly identify the DACs. 1If this is not a
DAC area, then it appears that the Tier 1 design description and
the ITAAC are insufficient to provide the level of detail reguired
to make a final safety determination. The level of detail 'does not
appear to be that provided in FSARs, which is the minimum reguired
by Part 52. An example is a sentence which states, "Protecticn
reguirenents are met through the protection afforded by the walls,
columns, floors, abutments, and foundations jn pany cases (emphasis
added)." What does this mean? What is done in other rases?

There are numerocus instances where the Tier 1 design
description does not match the summary of the design comnittment in
the ITAAC tables for that design area. In some cases, the
"Certified Design Comnitment" contains elements which are not found
in the actual Tier 1 design description. For example, in Table
1.6.3-1, Item 1.a), Filter Efficiencies, there are references to
95% elemental and organic jiodine efficiency and 9$9% particulate
efficiency. Tiese guantitative filter efficiencies are not set
forth in Section 1.6.3, p.1; the legal conseguence may be that the
95% and $%% figures are not binding. The converse situation also
occurs, viz., the Tier 1 design description contains a specific
cemmittment which is not accurately captured in the Table. For
example, the Tier 1 design description for the Safety Injection
System (SIS) states that cne independant electric bus will power
two SI pumps and associated valves, and a second independant bus
will power the other two pumps and valves. This is not reflected
in the design committment summary on Table 1.6.5-1, Item 4. 1In
sum, there must be a concerted effort to assure that every
important design commitment/reguirement is actually contained in
the Tier 1 design description, and that it is werded in mandatory
language.

There are numercus instances where there are design
comnitments which do not have corresponding ITAAC. Every Tier 1
design item must have an associated ITAAC.

7t may pe that by completing one ITAAC,
you necessarily show compliance with more than one Tier 1 item.
Nonetheless, there must be a specific reference from each Tier 1
item to the corresponding ITAAC that shows that the Tier 1 item has
been complied with in the final design and construction.

¥here is a lack of dctail in many ITAAC
with respect to defining with specificity the inspections and tests
to be perfcrmed, the timing of such tests, and the acceptance
criteria.

Contact: T, Boyce, FOST, 504-~1130
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Provide load drop analysis (or list the criteria).
Discuss the pool itself and how the racks will be
anchored in the pool to prevent the racks from
falling over.

Discuss the need for a criticality monitor.

Where are the new fu=2l vault and the spent fuel
pool located (what building)?

Ensure pool and racks can be inspected.
1.9.2.2 COMPONENT COCLING WATER SYSTEM
Comments:
Add important instrumentation to the drawing
(temperature, surge tank level, flow, rad monivor,
conductivity). -
Identify all heat loads.
Identify worst-case heat condition.
Where is equipment located (what buiiding)?
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 spool piece is used to provide SSWS water
to surge tank, is it then possible to have an
interconnection between the 2 systenms?

1.9.6 COMPRESSED AIR SYSTEMS

Comments:
Include important instrumentation on drawi.g.
Ensure ability 1. 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.
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1.9.22.9 STATION SERVICE WATER SYSTEM (SSWS) PUMP STRUCTURE

1.11.1

Question;

Is this a different writeup from the SSWS?
Comments:

Identify load handling provisions in pumphouse.

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

Ensure ability to inspect and test.
LIQUID WASTE MANAGEMENT SYSTEM
Comments:

Include fact that LWMS alsc provides capability to-

discharge liguid waste and to recycle liquid waste

for additional processing.

Identify under what modes of operation the 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 liquid waste
volume" is and how it is created (does this
include volumes of liguid waste that may be
developed due tn 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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213438 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 system.

Include the capability of the system to release
gaseous wastes.

Include seismic category.

Identify if system is designed to withstand
hydrogen detonation.

Identify if system can accommodate all situations
(including a failur2 of a waste 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.
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Ve have reviewed the or/aft tier 1 design description and associeted 17aal
sudbmittec by CE on wpral 30, 1992, The following are our preliminary comments:

$ection 1.3.2

1. Provice clear gefiritaon for terms such as “unacceptable demage” (p.2).

48 Tre title of this section 1% misleading. NO Ciscussi0On was proviged for
the design of stroctures, components, and egquipeent. The discussion of
this section also has little to 60 witih LBE,

b J8 The giscussion iy focused on meeting the ASME Code. It is noted, however,
thet the Code generally addresses only 40 years of design life.
Verification of 60 year cesign life should be addressed in accordance with
SECY 89-013. 'a

.

4, The cesign description should provide a discussicn on LEB bounding analysis

for specified piping systess. This bounding analysis should be used as the

étceptance criteria in the corresponding tabie.
tjon 1.9,
e There 38 no accepience criteria an jtem & of Tadble 1.9.2.2. Mow will

eviluation of construction records help 10 evaluate conforeance of seismic
Category I design requiresentis?

fection 1.9.22.9

é. There is no acceptence criteria in Table 1.9.22.9.

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



SELB notes that no pilot ITAACs for the electrical power systems have been
submitted to date. SELB has reviewed the pilot ITAACs fc - 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 slightly different uordin3 for the design
descriptions and the 1TAAC of the electrical portions of the systems. We
believe that the design descriptions; the inspeciions, tests, and analyses;
and the acceptance criteria for the Class 1E electric power systems can be
almost identical for each ESF fluid system. Therefore, CE should be requested
to justify the different treatments or to make them consistent.

Contact: D. Thatcher, SELB, 504-3260



BEACTOR SYSTEMS ERANCH COMMENTS

At your reguest in a note dated May 4, 1992, the SRXB has
reviewed the CE's pilot ITAAC submittal regarding the Safety
Injection System (SIS) for System 80+4. Our comments are as
follows:

General

1.

The design description should include top tier numerical
criteria such as PCT, oxidation limits, DNBR limits,
limiting vBA, as well as systenm performance criteria such as -
pressure-flow capacity of SIS pumps, actuation setpoints for
SIS and SITs, and sizes of key lines.

Speciftic

The acceptance criteria for the SIS did not 6r: . fy the test
conditions in sufficient detail to ensure that hey will
correspond to those expected during systenm challenje. Each
acceptance criterion should clearly indicate the system
lir2ups and boundary condition necessar,; tc meet the
analysis assumptions incorporated into the Chapter 6 and 15
analyses. For those tests which cannot be conducted at such
cenditions, the acceptance criteria should provide specific
evaluation methodology to correct observed rerformance to a
representative DBA value. This comment is applicable to all
eystens,

In order to satisfactorily resolve the Unresolved Safety
Issue (USI) A~17 regarding adverse systems interactions
(ASIs), ABB/CE committed, in the response to the staff
review question RAI 440.127, that acceptable 1TAAC prog.am
addressing ASIs will be provided. However, the staf: f .nds
that no mention is made in the ITAAC for 3IS for ASI
prevention. ASIs can be divided into functionally coupled,
spatially coupled, and induced human intervention coupled
ASIs. As discussed in Generic Letter 85-18, USI A~-17 is
concerned with \SIs resulting from water

Contact: S. Sun, SRXB, 504-2868




intrusion, interna) floods, seismic events and pipe
ruptures. For example, high or moderate enr gy line breaks
may result ir “he displacement of the pipe \pipe whip); the
aischarge of high pressure/temperature fluid (jet
impingement); increased area temperature, pressure, humidity
and local flooding. An acceptable ITAAC program should
include prov'sions 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
wrevention. Other areas of ASI concerns include validation
of functionability of indicators, alarms and equipment
requirec for safe shutdown under flooding and adverse
environments during transients, and zones of influence of
seismic/non-seisnmic interactions to be consistent with the
design calculations. Therefore, the staff requests 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
applicaple to all systenms.

For the safety analysis verification, ABB/CE merely
indicated in ITAAC Items 5 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 3.5. 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 analysis 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 minirum flow permitted for
the limiting small break LOCA, which results from the
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minimum SI flow. 1In addition, the safety analysis
considered effects of the single failure events. The

worst single failure event for the 315 performance was
identified as a loss off-site power (LOOP). In the analysis
for the System 80+ of design, it assumed that a tire of 40
seconds (including the diesel generator leoading time) for
the full SI flow to reach the reactor vescel for a LOCP
case., Therefore, this delay time should be ir:>luded in the
acceptance criteria for satisfactory verirication of the
safety analysis. For the same reason~ 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 nozzles etc..

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

Item 6 - The SIS is designed for post-LOCA long term cooling
(LTC). For an extended period of LTC, the SIS may need
maintenance. The shielding requirements for operators to
conduct the SIS maintenance during the post-10CA LTC should
be developed and included in the ITAAC acceptance criteria.

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

Item 8 - This item shculd include test program to
demonstrate the operability of SIS operating at
recirculation mode (low pump flow condition) for an extended
period of time. 1t is necessary to develop the acceptance
criteria for the admission time of SI pump coperating at low
fiow based on the worst design basis events (such as a steam
line break or small break LOCA with pressure remained n-ar
the SI pump shutoff head.)

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

Centrel room indication = It should provide inspections to
verify presence of control room indications and alarms for
the SIS as designed.
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SIT relief valves ~ A test program should be provided to
verify the SIT relief capability, -

Figure 1.6.5-1 -~ This figure should include all the MCVs and
provide "open" or "close" status for each valve during
normal operating condition. Symbols consistent with that in
Figure 1.7.1 of CESSAR-DC should be used to irdicate the
alarms in the control rcom, and show the valve position
indicators locally located, in the control room, on local
panel and/or remote shutdown panel. The relief flow patrs
and the relief valves in the SIS should be included in
Figure 1.6.5-),



RECOMMENDED ADDITIONS TO CE SYSTEMS B0+
PILOT TIER ) DESIGN DESCRIPTIONS AND I1TAAC

The initial plant test program (1TP) consists of a series of tests Tategorized
as construction, preoperational, or initial startup tests. The construction
acceptance tests determine installation aid functional operability of
equipment. Preoperational tests are those tests normally contucted prior to
fuel 1oacding to demonstrat the capability of plant systems to meet
performance requirements. Initial startup tests begin with fuel Yoading and
demonstrate the capability of the integrated plant to meet performance
requirements,

The primary odbjectives of a suitable program are (1) to provide additiona)
assurance that the facility has been adequately designed and, to the extent
practical, to validate the analytical models and to verify the correctness or
conservatism of assumptions used for predicting plant response to anticipated
transients and postulated accidents and (2) to provide sssurance that
construction and installation of equipment in the facil %, have been
accomplished in accordance with design.

The initfal test program {s conducted by a startup group in accordance with a
site specific startup administrative manua)l (procedures). CE wil) provide the
applicant referencing the System B0+ design with scoping documents (i.e.
precperationa) test specifications) contain‘ng testing objectives and
acceptance criteria wupplicadle to 1ts scope of design responsibility. The
tests demonstrate that the installed equipment and systems perform within
1imits of these specifications. In general, testing during all phases of the
fnitial test program {is cenducted using detailed, step by step written
procedures to control the conduct of eich tect. For al) precperational tests
detailed procedures that include applicable acceptance criteria shall be made
available to the NRC anproximately 60 days prior to their intended use. To
aliow for verification that the detafled test procedures were developed in
accordance with established methods and appropriate acceptance criteria, the
plant and system preoperational test specifications will also be made
available to the NRC. Additionally, approval for commencement of fuel loading
fs granted Ly the NRC after 1t has beer verifiad that all prerequisite testing
has been satisfactorily completed.

Inspection, Test, Analyses, and Acceptance Criteria
The following table provides a definition of the inspection, test, analyses,
and acceptance criteria, which will be performed for CE System BO+ in order to

demonstrate compliance with the preoperatioral test program commitments for
the certified design.

Contact: T. Polich, DLIQ, 504-1038



CERTIFIED DESIGN COMMITMENT

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

a. Site Specific Startup
Administrative Manual

INSPECTION, TEST, ANALYSES

An inspection cof 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
subsequeni revisions ar changes;
the process for review and
approval of test results and for
resolution of failures to meet
acceptance criteria and of other
operational probiems or design
deficiencies noted; the
reoquirements for progressing
trom 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

rtartup group.



CERTIFIED DFSIGN COMMITMENT

b. CF Preoperational Tesl
Specifications

c. Preoperational Test
Procedures

INSPECTION, TEST, ANALYSES

Arn inspection of the CE
preoperational test
rpecifications will be
performed.

An inspection of the site
specific preoperational test

procedures wiil be performed.

ACCEPTANCE CRITERIA

It will be confirmed that the (f
preoperational test

spec’ fications includes the

fe lowing: the testing
objectives; the conditions at
which tests are to be conducted;
testing methodologies te be

uti ized; specific data to be
collected; acceptable data
reduction techniques; and
acceptance criteria.

It will be confirmed that the
site specific precperational
test procedures includes the
following: the testing
prerequisites; the initial
conditions; the appropriate
methods to direct and contro!
test performance (including the
sequencing of testing); the
acceptance criteria by which the
test is to be svaluated; the
format by which data or
observations are to be recorded;
and the participation of
principal design organizations
in the establishment of test
perforwance requirements and
acceptance criteria.



As requested, the Risk Applications Branch (PRAB) reviewed CE's Pilot ITAAC
submittal., The focus of our review was to comment on how CE utilized PRA
insights either to (1) identify systems or components requiring ITAAC, or (2)
fdentify system/component requirements necessary to encurc th2t PRS ass-
emptions for the certified design will be verified during zonstruction of the
plant. Based on our review, 1t is not clear 1f any effort to incorporate PRA
{nsights in JTAAC has yet been made. There is no mention of a PRA-based
struct.red avproach that CE followed to fdentify adequate individual 1TAAC
elements, f.e., elements which address the whole spectrum of risk-important
systems, structures and components (SSCs) as well as important assumptions,
uncertainties, and interactions among $5Cs.

The importance of incorporating PRA insights into ITAACs stems from the
objective of the ITAAC process ftself, which is to provide reasconable
assurance that the plant will be built and operated in accordance with the
design certification. This requires the ability to judge the adequacy of the
individual ITAAC elements by using a structured approach (such as PRA) that
links them to important design elements, their functional requirements, and
ultimately the plant risk levels. The ITAAC elements should be detailed
enough to provide adequate assurance that final safety decisfons on the design
can be made. Since these final safety decisions vary according to the
significance of SSCs to the safety of the plant, insights from PRA-based
*importance 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.

CE is currently updating the System BO+ PRA and plans to include a section on
insights about the design strengths and relative weaknesses and &lso provide
guidance on how to use the PRA to support pre and post certification
activities. This PRA-based information should be considered in developing
individual ITAAC elements, It also should be used to check the completeness
of the ITAAC process to ensure that no risk-significant design feature is left
out and to prioritize individual ITAAC elements according to their risk
{mportance.

I recom - 4 that the approach tnat will be used to integrate PRA insights into
the ITAAC process be the subject of discussion between the ITAAC and PRA
teams. The application of this approach to the ITAAC process should be
included in the ITAAC submittal and prove with reasonable confidence that
appropriate ITAAC elements were developed for all risk-important design fea-
tures. For any questions or additional information regarding these comments
please contact Nick Saltos of wy staff at 504-1072,

Contact: N. Saltos, PRAB, 504-1072

o



INSTRUMCNTATION AND CONTROLS BRANCH COMMENTS

The BICB staff reviewed the ABB-CE Pilot Inspectisns, Tests,
Analyses and Acceptance Criteria (ITAAC)., The following comments
are in response to your note dated May 4, 1992, regarding reviewv of
the subiect ITAAC. Due to schedular constraints, the scope of the
BICE reva.ev was limited to the Plant Protection System (PP8) ITAAC.

The ITA verification activities for the first four items (Generic
Software Development, Generic Setpoint Methodology, Generic EMI/SWC
Qualification, and Generic Equipment Qualification) could not be
reviewed because the acceptance criteria vere not available. The
remaining items were generally adeguate, although the scope of the
items could have been more definitive. For example, the ITA for
Certified Design Commitment 6, Fail Bafe Failure Mcdes, states that
field tests will be performed to confirm that trip conditions
and/or bypass inhibits result upon loss of power or disconnection
of components. The number of systems to be tested, and the
conditions under which the tested are to be conducted were not
svecified. It is assumed that all systems will be tested in
conditions representative of the expected plant states.

The Acceptance Criteria are generally posed as gqualitative goals
rather than measureable parameters., Consequently, the evaluation
process may be subject to interpretation.

While these general comments imply that there should be more scope
in “he ITAAC, it appears that ABB-CE is adequately addressing the
ITAAC process. Most of the discrepancies are minor, and none of
the ITAAC for I&C need to be radically restructured. The scope of
the areas to be addressed by ITAAC is acceptable,

Contact: Mike Waterman, SICB, 504-2818



