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Response

RESPONSE TO NRC REQUEST FOR
ADDITIONAL INFORMATION
VOLUME 11I, CHAPTER 4

Paragraphs 3.1.3.4 and 3.1.3.5 state that the BWR reactor
pressure vessel (RPV) interfaces with the reactor water
cleanup system and the reactor shutdown cooling system,
respectively. Chapter 3 indicates that the RWCU system also
serves the purpose of the RSDC system. Please clear the
confusion as to whether the RWCU and RSDC systems are
physically one or two separate systems?

The RWCU is a BWR system and the RSDC is a PWR system.
The RWCU provides a decay heat removal function for the
BWR, in addition to the cleanup function. The BWR and
PWR have common requirements for the shutdown cooling
function given in Volume III, Chapter 3, Paragraph. 9.2.1.

Paragraph 3.1.3.6 states that the RPV interfaces with the
diverse reactivity control system (Chapter 3) by receiving and
distributing soluble poison. Does this paragraph mean the

interface with the standby liquid control system discussed in
Chapter 5?

The paragraph intended to say that the interface is with the
standby liquid control system discussed in Chapter 5. This
error will be corrected in both Volumes !l and III in the next
revision of the document.
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['he computer codes used have no limitations that
would prohibit the development of a fu..y satisfactory
thermal-hydraulic design of the SBWR. Relative to
stability, it is acknowledged that the ai.alytical prediction
of BWR stability (SBWR or otherwise) is subject to
uncertainties and, for this reason, SBWR policy is to
provide defense-in-depth as described in the response to
question 440.1. (This question was included in NRC

RAI of February 22, 1991)

Chapter 1, Section 11.2, Technology Base, requires

successtul proven technology be employed throughout

the plent including system and component designs. The
nt 1s to utilize the large LWR experience base
Proven technology is defined as design and analysis
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techniques which have been successfully demonstrated
preterably through several years of operation in existing
LWRs. Ch section 2.5.3.1 requires the designer to
' nodels that have been benchmarked
data or appropriate test data

Chapter 1, Section 7.9, System ( mpletion and Startup
Testing, as well as Volume | Priagraph 3.3.5, require the
Plant Designer to prepare a v.i of tests, Inspections and
analysis and associated acceptance criteria which will
demonstrate that the plant .as been constructed and

will be operated in conformity with Commission
combined license, and the Atomic
: the technical basis for the
inspections, tests, and analysis
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It is the responsibility of the Plant Designer to demonstrate
how the requirements of (b) and (c) above will be met. The
licensing process includes a requirement for definitions of
Inspections, Tests, Analysis, and Acceptance Criteria (ITAAC)
that need to be performed in order to verify the performance
of the new design.

Paragraph 3.3.2.3.7 specifies the requirements on the
arrangement and materials of in-core housing and internal
stub tubes. Are there similar requirements for control rod
drive housings and stub tubes?

The requirements for the control rod drive housings and
stub tubes are given in Chapter 1, Paragraph 5, and Chapter 4,
Paragraphs 3.3.1.7.1 and 5.3.3. '

Paragraph 4.2.1.2.1 requires the BWR core characteristics to
allow stable operation, which is defined as the core and
channel decay ratios, not esceeding 0.4 and 0.3, respectively.
Because the values of the decay ratios depend on the
calculational methodologies, including the codes and
uncertainty treatment, the specified decay ratio limits for
operational stability determination should be tied to the
specific methodologies used for the decay ratio calculations.
This paragraph should be expanded to clarify the stability
requirement.

The decay ratio limits for operational stability determination
should be tied to the specific methodologies used for the
decay ratio calculations. The limits specified in the
Requirements Nocument are based on the methods and
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+40-83 Paragraphs 4.2.1.3.3 and 7.2.1.3.1 require the fuel design to
meet the requirements of 10CFR50.46 and Appendix K for
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q \t of Appendix K mean to preclude
he use of the realistic, best-estimate ¢valuation method
under the new ECCS rules? Why? Who (i.e., EPRI or
e designer) will decide whether the BE or Appendix K
approach wili be used for the LOCA analysis?

Appendix K was originally written for existing plants
Provide a list of Appendix K fectures that may not be

applicable to the passive ALWR designs, discuss why

they do not apply and how EPKI intends to address

them

If the best-estimate ey aluation mode! will be used for

LOCA calculation, what is the EPR! guidance with
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regard to the guidelines of Regulatory Guide 1.15
Best-Estimate Calculation of Emergency Core Cooling
System Performance,” and “Code Scaling, Applicability
and Uncertainty (CSAU) Evaluation Methodology’
described in NUREG-1230, “Compendium of ECCS

Research for Realistic LOCA Analvsis”?
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best-estimate evaluaidon methods on the passi ‘e plant

AS written, the requirement could be construed to
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the specitics of a particular plant design and would be

ione by the plant designer as part of the design-

: certitication process. This evaluation would only be
needed if the plant designer elects to use 10CFR50
Appendix K instead of best-estimate methods

(¢ lhe ALWR Requirements Document requires

mpliance with Regulatory Guide 1.157. (Table B. 1-2 of
ppendix B te Chapter 1). NUREG-1230, “C ompendium
of ECCS Research for Realistic LOCA Analysis,’
surnmarizes and provides a general reference for the
extensive research performed on LOCA /EC(
pertormance of LWRs. The ALWR Requirements
Document takes no specific position on this doctiment
However, it is expected that plant designers would
consider the extensive research results summarized in
NUREG-1230 during the dc\«’-lupmvnt and NR(C
approvai }‘l"mmn\ of their efforts to establish their best
estimate analysis methodology. The ALWR
Requirements Docuinent requires (Paragraphs 2.5.1.1
and 2.5.2.2 of Chapter 1) that NRC-approved analysis

™m

b il . . 1 1 1
1ethods be used tor lice NSIiNg analvses

Paragraph 4.2.1.4.2 specifies that no preconditioning be
required of the tuel for maneuvering, and indicates that ,
improved designs of fuel and reactivity control systems,

achieving this requirement have been demonstrated. What

analyses are required of the designer to demonstrate that the
tuel designs do not establish or affect the planned
maneuvering | 4

imits
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I required any analysis be performed; it specifies the result
lesired. The specitic analyses needed for the plant designer
tO assure ne meets the reguirement will de pend on the :
letails of the fuel designs and fuel management schemes
adopted hese are outside the Scope of the ALWRK

! Lequirements Document. The intent of this requirement is

‘ to assure th fuel characteristics (such as

| PCI) wili not limit ALWR maneuvering. It is expected that
the plant designer would include mitigating design features

» (€. ine-motion control-rod drives and parnmer ruel) as pd!f

140-85 l';n\n'.:,np:x 4.<.1.0 requires a core power-tflow z«-i.ata\,rr‘.xh:;*
relative to control rod position to be prepared as part of the
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be independent of the fuel design as in Paragr: ph 421427
How would this be accomplished?

requirement

relationship be independent of the fuel design. The
requirement in paragraph 4.2.1 1s related to time
imitations in the rate ot change of power imposed on early
core and ruel designs. The limitation was referred to as
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I'he possibility of feedwater temperature reduction to extend
vcle length will be considered in the SBWR stability
calculations. Analysis procedures will be consistent with
those recently developed by the BWR Owner's Group and

used by operating plants. The decay rato for the case with

end-of-cycle feed water temperature reduction will be
.
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Paragraphs 4.2.2.2 and 7.2.2.2 require the basic fuel

mechanical designs be capable of peak bundle-average
burnups of at least 50,000 and 60,000 MWD/MTL
respectively, for BWR and PWR fuels. The current burnup
limits for the existing piants are approximately 44,000 and
55,000 MWD /MTU for BWRs and PWRs, respectively. Does
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ALWR or .or. These requirements are not based on any
specific data base extending to the specified burnup levels.
The burnup limits actually placed on ALWR fuel would be
those demonstrated and licensable by the specific fuel vendor
at the time of use.

The intent of this requirement is to assure that reactor
internals and fuel assemblies are designed to accommodate
high-burnup effects. For example, the reactor internals and
fuel assemblies must provide sufficient space to
accommodate fuel-assembly and fuel-grid growth. Fuel-rod
plenum volume must be sufficient to cope with the fission-
gas releases at high burnups. With regard to cladding
corrosion, it is recognized that this is a major consideration at
high burnups. However, both the 15% margin requirement
and the 600°F hot-leg temperature limit will likely have a
substantial and beneficial effect on cladding corrosion.

Paragraph 4.2.4 requires the BWR fuel channel to be designed
for a lifetime of two fuel-bundle in-core residence times with
the objective of reusing channels on more than one fuel
assembly. What is the EPRI guidance regarding channel box
bow effect on the critical power ratio for channel boxes in
their second bundle life-time operation? This concern was
addressed in NRC Bulletin No. 90-02, Loss of Thermal
Margin Caused by Channel Box Bow.

Paragraph 4.2.4 establishes the objective of a two-cycle
channel lifetime, but does not require it. The effects of
channel bow, as well as other irradiation effects such as
corrosion and irradiation creep, must be properly accounted
for such that core operation remains within its licensed
limits. The two-cycle channel lifetime has been
demonstrated as feasible for selected channels built to
suitably stringent requirements and operated under a fuel

-10-
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Paragraph 7.3.1.10 requires the PWR fuel assembly to be
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designed so that fuel-rod spac ing closure does not exceed 50

nominal spacing under operating conditions
Section 4.3.1 for BWR fuel design? What are the
EPRI guidelines in dealing with the effects of fue
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Why is there no comparable requirements

-rod bow on

Fuel-rod bow has been a particular issue for PWR fuel; for

BWRs, it has been less of a concern. Accordingly, a specific

t for the BWR was judged to not be warranted
Fuel-rod bow is a design-specific parameter and each fuel
vendor has his own fuel-rod bow model. The effects of fuel-

rod bow mu > Included in those licensing analvses for
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