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Subject: Nuclear Energy Institute Comments on Draft Division of Safety Systems Interim Staff Guidance DSS-
ISG-2010-01, "Staff Guidance Regarding the Nuclear Criticality Safety Analysis for Spent Fuel Pools," 75
Federal Register 53724, September 1, 2010, Docket ID NRC-2010-0289

Project Number 689

Dear Ms. Bladey:

The Nuclear Energy Institute (NEI),F F on behalf of the nuclear energy industry, is pleased to comment on the
U.S. Nuclear Regulatory Commission's (NRC) Division of Safety Systems Draft Interim Staff Guidance DSS-ISG-
2010-01 (ISG), "Staff Guidance Regarding the Nuclear Criticality Safety Analysis for Spent Fuel Pools." Industry
commends the NRC for providing an opportunity for public comment on this draftguidance. By providing
opportunities for public input to all draft regulations and regulatory tools, the NRC is assuring a sound and
predictable regulatoryRrocess. 1q.J-/•_Z-j_$ ,2-2- -Z6:- 3
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The industry supports the development of this regulatory guidance and is hopeful that, once finalized, licensees
will be able to utilize this guidance to prepare and submit license amendment requests that can be reviewed in
a timely manner with minimal requests for additional information (RAIs). It is also industry's expectation that
this guidance will enhance regulatory stability, thereby eliminating the NRC past process of developing and
refining guidance through the RAI process. To this end, the industry has developed detailed comments, which
are provided in the attachment to this' letter.

In addition to the detailed technical comments, the attachment addresses the following three points:

Licensing actions currently under review should not be subjected to the new issues identified in the ISG, and
a phase-in period should be defined for licensing actions submitted after the ISG is finalized. (see comment 1)
*T

Attachments

NRC-2010-0289-DRAFT-0005.1: Comment on FR Doc # 2010-21825

NRC-2010-0289-DRAFT-0005.2: Comment on FR Doc # 2010-21825

https ://fdms.erulemaking.net/fdms-web-agency/componentlsubmitterlnfoCoverPage?Call=Print&Printld... 10/04/2010



NUCLEAR ENERGY INSTIIUTE

Everett L. Redmond II

SENIOR PROJECT MANAGER

USED FUEL STORAGE AND

TRANSPORTATION

October 1, 2010

Ms. Cindy K. Bladey

Chief, Rules, Announcements and Directives Branch,

Office of Administration

U.S. Nuclear Regulatory Commission

Washington, DC 20005-0001

Subject: Nuclear Energy Institute Comments on Draft Division of Safety Systems Interim Staff

Guidance DSS-ISG-2010-01, "Staff Guidance Regarding the NuclearCriticality Safety Analysis for

Spent Fuel Pools," 75 Federal Register53724, September 1, 2010, Docket ID NRC-2010-0289

Project Number 689

Dear Ms. Bladey:

The Nuclear Energy Institute (NEI),' on behalf of the nuclear energy industry, is pleased to

comment on the U.S. Nuclear Regulatory Commission's (NRC) Division of Safety Systems Draft

Interim Staff Guidance DSS-ISG-2010-01 (ISG), "Staff Guidance Regarding the Nuclear Criticality

Safety Analysis for Spent Fuel Pools." Industry commends the NRC for providing an opportunity for

public comment on this draft guidance. By providing opportunities for public input to all draft

regulations and regulatory tools, the NRC is assuring a sound and predictable regulatory process.

The industry supports the development of this regulatory guidance and is hopeful that, once

finalized, licensees will be able to utilize this guidance to prepare and submit license amendment

requests that can be reviewed in a timely manner with minimal requests for additional information

(RAIs). It is also industry's expectation that this guidance will enhance regulatory stability, thereby

eliminating the NRC past process of developing and refining guidance through the RAI process. To

this end, the industry has developed detailed comments, which are provided in the attachment to

this letter.

1 NEI is the organization responsible for establishing unified nuclear industry policy on matters affecting the nuclear energy

industry. NEI's members include all utilities licensed to operate commercial nuclear power plants in the United States,
nuclear plant designers, major architect/engineering firms, fuel fabrication facilities, nuclear material licensees, and other
organizations and individuals involved in the nuclear energy industry.
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In addition to the detailed technical comments, the attachment addresses the following three points:

" Licensing actions currently under review should not be subjected to the new issues identified
in the ISG, and a phase-in period should be defined for licensing actions submitted after the
ISG is finalized. (see comment 1)

" The perception expressed in the ISG that, recently, licensing actions have become
increasingly complex is not entirely accurate. A number of the operational items identified
(e.g. credit for plutonium-241 decay, increased burnup) have been in use for many years.
(see comment 3)

* The section on compliance with the backfit rule should explicitly address the use of the ISG
for reviewing licensing actions that the NRC staff expects the licensee to submit to resolve
an operability issue (e.g. temporary non-compliance with technical specifications), as
opposed to licensing actions that are undertaken voluntarily by the licensee. (see
comment 43)

We look forward to continued interactions with the NRC staff as this guidance is finalized. Please do
not hesitate to contact me if you have any questions.

Sincerely,

Everett L. Redmond II

Attachment

c: Mr. William H. Ruland, NRR/DSS, NRC
Mr. Sher Bahadur, NRR/DSS, NRC
Mr. Anthony P. Ulses, NRR/DSS/SRXB, NRC
Mr. Kent A. L. Wood, NRR/DSS/SRXB, NRC
NRC Document Control Desk



Attachment

NUCLEAR ENERGY INSTITUTE (NEI)
SPECIFIC COMMENTS ON DRAFT DSS-ISG-2010-01,

"NUCLEAR CRITICALITY SAFETY ANALYSIS FOR SPENT FUEL POOLS"

NO. ISG COMMENT
Section

General 1. It would be helpful for the ISG to address the necessity of performing a
boron dilution analysis if taking partial credit for soluble boron. 10 CFR
50.68 is silent on this, and the Kopp memo (reference 2 in the ISG) simply
states that "If credit for soluble boron is taken ... [a] boron dilution analysis
should be performed to ensure that sufficient time is available to detect and
suppress the worst dilution event..." The ISG should be more definitive about
whether a dilution analysis is necessary in all circumstances (such as a
licensee taking only a small amount of boron credit).

2. There are several places where the NRC states that an "extrapolation"
would be required. Please provide additional guidance in regards to
"extrapolation."

3. Please clarify how this ISG will be applied to license amendment requests
currently under NRC review that were submitted prior to issuance of the
draft ISG or, ultimately, the final ISG. It is recommended that those
applications submitted prior to the issuance of the final ISG not be subjected
to the new issues identified in the draft or final ISG. In addition, please
clarify NRC staffs expectations with regards to how soon license amendment
requests should incorporate the new issues identified after the final ISG is
issued.

4. Clarification is required for the use of the term "bounding" when referring
to depletion parameters or axial burnup profiles or interface requirements.
The regulation calls for the k-eff to be calculated "at a 95 percent probability,
95 percent confidence level." As long as the chosen parameters / profiles
result in a calculation of the k-eff at the required probability and confidence
level, it should be sufficient.

5. Reviewer flexibility is appropriate in the ISG. However, flexibility can
reduce the effectiveness of the guidance in predicting regulatory
expectations. Please consider enhancing the specificity of the guidance.

6. If the ISG endorses a portion of a NUREG (e.g., CR-6698) it should extract
or narrowly refer to it (by section) and endorse it specifically.
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NO. ISG COMMENT
Section

2 I 1. The current licensing basis (CLB) for most plants is References 2 and 3
(Kopp memo and Brian Grimes letter), not the SRP.

3 II 1. The ISG goes to great lengths to discuss how margins have supposedly
been eroded over time due to degraded neutron absorbers, increased fuel
enrichments, etc. However, the ISG needs to maintain appropriate
perspective with regard to actual safety margin in spent fuel pools. In
particular, for pressurized water reactors (PWRs), the regulations
themselves (i.e., 10CFR50.68(b)(4)) inherently contain a significant amount
of safety margin. For example, 10CFR50.68(b)(4) requires the assumption of
a beyond-design-basis accident in the requirement to assume complete
dilution of the spent fuel pool soluble boron.

With this inherent safety margin in mind, it is requested that the Staff
consider the imposition of the new criticality safety analysis requirements
discussed in this document from a risk-informed standpoint. For example, it
should be recognized that increasing conservatism in criticality analyses
through this ISG can result in the applicant having to impose more
complicated loading patterns to manage the fuel in the spent fuel pool.

2. Industry notes that no significant loss of neutron absorber efficiency has
been observed in modern spent fuel rack neutron absorber materials, such as
BORAL or METAMIC. Any degradation of these types of absorbers has been
limited to superficial corrosion or blistering which did not affect the integrity
of the neutron absorber itself. Further, any such superficial degradation in
these materials has been demonstrated to have no significant impact on the
criticality safety analysis. Discussion of neutron absorber degradation should
be more precise and directed toward the specific materials and
manufacturing vintage that has demonstrated the degradation.

3. Although the initial reactivity in the fuel has increased for the reasons
stated in this section, the burnup has also increased so the net average
reactivity in the pool has not changed much. Suggest changing the second
sentence in the paragraph beginning "Other factors" to: "The initial
reactivity of the fuel has increased causing more dependence on burnup
credit. The increase in initial reactivity is due to higher enrichments and
changes in the pellet diameter and density. Other changes have resulted in
dependence on higher burnup which include increases in the use of burnable
absorbers as well as higher moderator and fuel temperatures."

5. Although burnups as high as 78 GWD/MTU have shown up in
applications, no credit for 78 GWD/MTU has ever been taken. High burnups
such as this are given to allow interpolation between data points. Operating
and licensing limits prevent assembly burnups from approaching 78
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NO. ISG COMMENT
Section

GWD/MTU. Please refer to "burnups reaching operating and licensing limits"
rather than 78 GWDIMTU.

Other margin degradation statements in this section are not completely
accurate. For example, fuel enrichments close to 5 wt% U-235 have been in
use for the better part of 20 years. In addition, high density fuel storage
racks have also been in use across the industry since 1990 and licensees have
been using burnup credit in the 40-60 GWd/MTU range (the current
operating and licensing limits for reactors is close 60 GWd/MTU) for about
the last 20 years. It should also be noted that Reference 2 explicitly states
that credit for Pu-241 decay may be taken to reduce burnup limits. This is a
practice that has been utilized in various license amendments within the last
20 years.

4 IV. 1 As desirable as the simplicity of defining a single limiting design is, the
reality is that most design parameters important to SFP criticality are
interdependent and complex. It will be difficult to meet the expectation that
the limiting assembly design chosen "adequately bounds" all designs (past,
present and expected future) for all conditions (borated, unborated, fresh
fuel, high burnup, maximum temperature, minimum temperature, blankets,
no blankets, poison type, grid volume and material, etc.). There is a long list
of fuel design variables within a particular general fuel design to be tested in
combination with each other for each rack design and at various conditions
for both fresh and burned fuel:

Some key fuel design variables

a. Fuel pellet diameter (max and min)
b. Fuel density (max and min)
c. Grid material
d. Grid volume (max and min)
e. Clad diameter (max and min)
f. Clad thickness (max and min)
g. Clad material
h. Guide thimble diameter (max and min)
i. Guide thimble thickness (max and min)
j. Guide thimble material
k. Integral poison type and loading
1. Discrete poison type and loading
m. Enrichment distribution within the assembly
n. Blanket length
o. Blanket enrichment

From the guidance, it is not clear how many criticality cases and what set of
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NO. ISG COMMENT
Section

variable combinations would be considered adequate. More clarity is needed.
One possible approach would be to define bounding fuel characteristics
rather than a particular bounding fuel design. Bounding values of items 'a'
through 'j' above could be determined from independent sensitivity cases
performed for fresh and burned fuel of two enrichments (expected low and
high range of fresh fuel enrichment). The significance of each variable could
be ranked by level of importance, and bounding combination cases could
demonstrate that the combined effect of all bounding variables is similar to
the expected effect determined from the independent sensitivity cases.

Variables 'k' through 'o' could be considered separable from fuel
characteristics 'a'-'j' such that sensitivity cases on those variables could be
performed using a base design model instead of being performed with
multiple combinations of the other variables (i.e. burnable poison effects
could be considered to be independent of small fuel characteristic variations).
Future changes in fuel design could then be compared to the bounding fuel
characteristics to determine whether a new fuel type is bounded by the SFP
licensing basis.

2. "NCS" should be followed by "analysis" or "analyses"

5 IV. 1.a 1. If using a single limiting assembly is inappropriate, the ISG should
provide more information on the expectation in regards to limiting
assemblies.

2. Please elaborate on "effects of other parameters". Is this referring to
parameters that are not considered in the tolerance and abnormal analyses?
Is it referring to depletion parameters? Additional guidance is needed to
allow for consistent interpretation by the licensees.

6 IV.2.a.i 1. The ISG suggests restricting the use of 5% of the reactivity decrement to
cover only the uncertainty in the isotopic content of the burned fuel. This is
arbitrary and not technically justified. It is the belief of Industry that the 5%
of the reactivity decrement, as discussed in Reference 2, was intended to
include both the isotopic uncertainty and the reactivity worth of the
depletion based on reactor experience at the time. Reactor experience has
only gotten better. Furthermore, if the reactivity worth uncertainty is not to
be included in the 5% decrement, there is no guidance as to what to use to
estimate the uncertainty in the reactivity worth due to depletion.

2. There is no established basis for limiting use of the 5% uncertainty
recommendation from the "Kopp memorandum" to only isotopic number
densities generated during the depletion simulations. Docketed estimates of
the actual reactivity uncertainties associated with depletion simulations,
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NO. ISG COMMENT
Section

based on measured in-reactor critical data for reactor cores that contain the
actual fuel assemblies that are being stored in the spent fuel pools, clearly
indicate that the actual uncertainty associated with depletion calculations is
less than the 5% value suggested in the Kopp memo. Further, these
comparisons of depletion simulations with actual measured in-reactor
criticals cover virtually all possible sources of uncertainty, including code
methodology inaccuracies, cross section uncertainties, measured reactor
critical uncertainties, impacts of time- and irradiation-induced changes in
fuel geometry, and so on.

7 IV.2.a.ii 1. The "reactivity decrement" was intended to be the change in reactivity
from the initial condition to the storage condition. It is not appropriate to
take the initial condition from an assembly without a Burnable Absorber
(BA) and then use a BA assembly for the final condition. Note that by using
the method proposed in the draft ISG for a burnup of 1 MWD/MTU, there
would be a very large reactivity decrement since the reactivity decrement
would actually be the worth of the burnable absorber. Although burnup
credit is never sought for burnups this low, burnup credit is sometimes
sought for burnups less than that which would have complete burnout of the
BA. There is no technical justification for the reactivity decrement to include
the worth of the BA. For removable BAs and ZrB2 BAs and normal discharge
burnups, this provision is no change from common practice since both the
initial and final conditions will come from assemblies without BAs. For
gadolinia or erbia, the residual absorption from the even isotopes makes it
conservative to ignore these BAs. Following the proposed section of the ISG,
one would have to analyze with Gd or Er. This is inappropriate and
unnecessary.

2. The wording "with or without residual neutron absorber" in this section
creates an inconsistent application of conservatisms in two cases as described
below. Please consider revising this section.

Case 1: The first inconsistency impacts the application of the depletion
uncertainty at low burnups with burnable neutron absorbers (IFBA, Gd,
erbia, WABA, BPRA, Pyrex, etc). As shown on the left side in Figure 1
(provided at the end of this attachment), the difference in reactivity between
an assembly that contains burnable absorbers versus an assembly that does
not contain burnable absorbers is significant at low burnups. Applying 5% of
the reactivity difference between the fresh assembly and the assembly with
burnable absorbers would suggest that a significant conservative uncertainty
be applied even in the case where the residual neutron absorber is not
credited in the low burnup assembly. This would also create a large
discontinuity in the maximum keff (which includes all biases and
uncertainties) between the fresh fuel assembly where integral absorber is not
credited in the spent fuel pool and the slightly burned fuel assembly, where
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the large "depletion uncertainty" would be applied according to the
prescription in the draft ISG. Neglecting the residual burnable absorber is a
much more significant conservatism than applying the 5% depletion
uncertainty and therefore it is not necessary to apply both of these
conservatisms.

Case 2: The guidance as written would recommend a double application of
conservatisms from two separate configurations. To illustrate this point,
Figure 1 shows the reactivity of two fuel assemblies in a representative spent
fuel storage rack as a function of burnup. The first assembly (dotted line)
includes burnable absorbers, while the second assembly (solid line) is
identical to the first, only without the burnable absorber. The reactivity of
the fresh fuel assembly is also shown as the horizontal (dashed) line. If the
draft guidance were followed verbatim, the depletion uncertainty would have
to be calculated based on the difference in reactivity of the fresh fuel
assembly and the assembly that contained no neutron absorber, because it
has the lower reactivity at higher burnups as shown in the left of Figure 1.
However, as suggested by ISG Section IV.2.c, burnable absorbers must be
considered in their effect of hardening the spectrum and providing a more
reactive fuel assembly at the same burnup and enrichment. As a result, the
NRC has specified in the draft ISG the application of conservatisms from two
different physical configurations.

3. The definition of reactivity decrement suggested here is arbitrary and
inconsistent with physical reality as discussed above. To be consistent, the
guidance should read that the reactivity decrement should be the largest of
the following three scenarios (noting that all might not be applicable to a
specific criticality analysis application): (1) the difference in the keff of a fresh
unburned assembly with no burnable poison to the keff of the same assembly
with the credited amount of burnup; (2) the difference in the keff of a fresh
unburned assembly with no burnable poison to the keff of the same assembly
with the credited amount of burnup, depleted with a fixed burnable absorber
to the maximum burnup permitted with the fixed burnable absorber present,
but with the fixed burnable absorber removed at the credited burnup; or (3)
the difference in the keff of a fresh unburned assembly with an integral poison
present to the keff of the same assembly with the credited amount of burnup,
depleted to that credited amount of burnup with the integral absorber
present, and with the residual integral burnable absorber present.

4. This section narrowly discusses single assemblies, while sometimes cell
combinations are analyzed. For example, if a 2x2 array in the pool is
analyzed and qualified to have 3 spent fuel assemblies and one empty cell,
then the reactivity change associated with a single assembly (i.e. infinite
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array of assemblies) would be overly conservative as the basis for the
depletion uncertainty, and the reactivity change associated with changing
the three assemblies in the array to three fresh assemblies would be more
appropriate. The text should be changed to consider such conditions.

8 IV.2.b 1. This section is silent on the possible variations for BWRs. Justification
should be provided to demonstrate the validity of applying this section's
guidance to BWRs, or additional clarification should be provided.

2. See Comment 7.4 above.

9 IV.2.b The ISG assumes that bounding, worst-case parameters must be used for the
and depletion parameters. The licensee should be allowed to select certain

IV.2.c depletion parameters for some assemblies and other depletion parameters for
other assemblies. The fuel inventory can be categorized accordingly to use
the appropriate loading curves.

10 IV.2.b.i 1. Bounding reactor depletion parameters should not automatically be
required to be used. In many cases, such as in an explicit 3-D analysis, it is
appropriate to use a realistic "nominal" irradiation model, and then
determine the maximum deviations from that nominal model.

2. It may not always be possible to trace all bounding parameter values to
"other licensing documents". For example, maximum operating fuel
temperature values or limitations are not typically present in licensing
documents. This sentence should be reworded to state, "Bounding parameters
should be used, and these should be consistent with the operating history and
licensing basis of the plant."

3. Using bounding values of reactor parameters may sometimes be
unnecessarily conservative. For example, is it really necessary to use the
highest fuel assembly exit temperature over all operating cycles ( instead of
the core average exit temperature ) if this temperature will be assumed for
all of the axial nodes, including the low burnup ends of the core with
relatively small reactivity effects due to temperature history?

4. There are several apparently contradictory statements: "It may not be
acceptable ... " implies that it could actually be acceptable under certain
conditions, but then the second sentence clearly states "Bounding values
should be used .... ". Also, if it really would result in 10CFR50.68 not being
met, then it would not be acceptable (no "may").

5. The entire implication of this section does not appear to be correct. It is not
clear why compliance with 10CFR50.68's 95/95 confidence level is specifically
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stated here as opposed to other sections. Only the final result needs to meet
that criterion, and it is affected by a large number of parameters, each of
them with some uncertainty. Using nominal parameters in one area and
more conservative or bounding values in other areas can also ensure the
requirement is met.

6. This section discusses the use of bounding core parameters as opposed to
nominal or typical ones. "Bounding" is vague and should be better defined.
The NRC's definition of bounding has been evolving. For example, fuel
temperatures have moved from average to core planar maximum to fuel
assembly maximum. There have been recent discussions that this may
change to maximum fuel pin (peak node). Applying the peak pin max
temperature as the standard fuel temperature for ALL pins/assemblies is
overly conservative. The ISG should better define "bounding" so Industry
knows how to address this for all applicable input parameters.

11 IV.2.b.ii 1. The ISG states "Bounding values should be used, and they should be
traceable to other licensee documents". In the event it is physically
impossible to simultaneously use bounding values for important depletion
conditions, "the application should maximize the dominate parameter and
use the nominal value for the subordinate parameter". Sensitivity studies
are required to determine which parameters are dominant and to
demonstrate "the synergistic effects of other variables". Combinations of
variables will need to be used in the sensitivity studies. It would be helpful
to have as many of these depletion variables as possible identified in the ISG
and to have additional guidance on the scope of combinations expected.

2. "dominate" should be "dominant"

3. Please clarify what is meant by the "hot channel fuel assembly." Is this
meant to be the hot channel temperature of the bounding fuel assembly? It
is not credible for any fuel assembly to operate at the hot channel
temperature for the entire life of the fuel assembly in the core.

12 IV.2.b.iii 1. The ISG does not state what code or combination of codes may be used for
the sensitivity studies. For example, can the sensitivity studies be
performed using the depletion code used to determine spent fuel isotopic
content at reactor conditions, or is it necessary to run SFP condition
calculations using the generated isotopic content? Is it acceptable to perform
the depletion sensitivity studies in 2D or is full 3D modeling including
bounding axial burnup shapes required? Is it necessary to perform these
studies at bounding high and low fuel enrichments and with or without
burnable poisons? More guidance is needed regarding the scope of the
sensitivity studies required.
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2. Reactor parameters are 1) Moderator temperature and density (Higher
temperatures result in less depletion reactivity decrement), 2) Fuel
temperature (Higher fuel temperatures result in less depletion reactivity
decrement), 3) Specific power (very little effect), 4) Operating history (very
little effect). Sensitivity studies on these parameters has already been
performed, accepted, and documented by ORNL and others. Therefore, this
section should be removed.

3. The phrase "...include the synergistic effects of other variables" in this
particular section is vague. It would be helpful if the NRC identified specific
variables to be considered here or list some examples.

13 IV.2.c The term "fixed burnable absorbers" is not standard. Please change to
"removable burnable absorbers." Fixed burnable absorbers was a term used
for burnable absorber rods, which displaced fuel rods in the assembly lattice.
These rods were used in the first cores in CE reactor designs. The NUREGs
listed in this section did not utilize the term "fixed burnable absorbers" when
referring to removable burnable absorbers.

14 IV.2.c.i In the last sentence, delete "predicted."

15 IV.2.c.ii It is not clear how "use of limiting burnable absorbers" should be interpreted
for BWRs. Please include guidance within the ISG for BWRs with integral
absorbers which are evaluated at peak reactivity conditions.

16 IV.2.c.iii 1. The guidance in this section needs to be more specific. The situation where
part-length burnable absorbers appear to bound full length absorbers only
occurs in situations where three-dimensional depletion modeling is
employed, with a realistic axial power shape, thus resulting in a significant
residual burnable poison effect at the top and bottom of the model, due to the
low fluxes in those regions. Since burnable absorbers effects are typically
computed with two-dimensional models, effectively making the burnable
poison full length but without incurring the "end effects", this statement will
not be true for most, if not all, applications. Much confusion could be averted
in future licensing submittals if this section was modified accordingly.

2. The statement "modeling burnable absorbers as full length when they are
actually part length may lead to non-conservative conclusions about their
effect on SFP reactivity," is an incorrect statement unless the residual
burnable absorber is credited at the low burnup ends of the active fuel
length. Is it the intent of the NRC to allow credit for the residual burnable
absorber?
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17 IV.2.c.iv 1. This is not a "competing effect". This is the primary effect of performing
depletions with burnable absorbers present, and this is the main reason for
performing such calculations. Restating this here simply creates confusing
guidance, and will have analysts searching for additional effects that are
already accounted for in the basic depletion calculations.

18 IV.2.d Justification should be provided to demonstrate the validity of applying this
section's guidance to BWR control rod blades, or additional clarification
should be provided.

19 IV.3.a 1. The ISG says that use of the limiting axial profiles in NUREG/CR-6801
are acceptable for PWRs provided they are used in a manner "consistent with
NUREG/CR-6801" and that a "site specific justification" is provided. It is not
clear what the burden of proof is that would be required to demonstrate
consistent usage, nor what type of justification is needed. Please clarify the
ISG accordingly. If site-specific profiles are used, the ISG requires "licensee
controls to ensure that future profiles are not more reactive". It is difficult to
design cores that limit axial burnup shapes as a function of burnup.
Therefore, the use of site-specific profiles should be avoided.

2. It would be helpful to note that in addition to the axial burnup profile,
secondary contributors to the "end effect" are also important to consider,
including axial histories for moderator temperature, fuel temperature, boron
concentration, and burnable poison content.

3. This section is only applicable to PWR operation. Please revise this section
to recognize that axial burnup profiles and end effects are not applicable to
BWR analysis based on peak reactivity.

20 IV.3.a.i 1. Please remove the requirement to provide a site-specific justification for
use of the axial burnup profiles from NUREG/CR-6801. This statement is
inconsistent with the previous statement in this section that, "Use of the
limiting axial burnup distributions from NUREG/CR-6801 are acceptable for
existing PWRs..."

2. Please clarify the meaning of "set the limiting profiles"?
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21 IV.3.a.ii 1. Please provide an example of an acceptable licensee control. Without such
guidance each applicant could propose a different licensee control, which will
cause considerable discrepancies and inconsistencies within the industry.

2. This section includes text "...to ensure that future profiles are not more
reactive..." than the ones used in the analysis. This reads like a commitment
and licensees would not be able to use more reactive axial burnup profiles in
future cores. Industry can and should be able to utilize more reactive profiles,
provided they are addressed in criticality analysis space beforehand. Suggest
rewording.

22 IV.3.a.iii 1. Change "will" to "may" in the second sentence. The ability of a non-uniform
axial burnup distribution to be more conservative than a uniform
distribution is highly dependent on the application and, in particular, on the
loading pattern assumed in the criticality analysis.

2. Please remove the statement "Applications that use uniform axial burnup
profiles should clearly demonstrate where that [cross-over point] occurs."
Identification of the cross-over point between where a uniform versus axially
distributed profile is conservative is not necessary to be identified if analyses
are performed with both a uniform and distributed profile modeled. This
statement as written could be construed as a requirement for approval with
no technical basis for this information to be provided.

23 IV.3.b.ii 1. Please clarify what is meant by "efficiency?" It is unclear how this might
be accomplished except through some kind of literature review. Since there
are a relatively small number and type of neutron poisons in use, it would be
helpful to have more guidance on what the staff considers to be sufficiently
conservative modeling for each major category of absorber. Without such
guidance, submittals will not be uniform with regard to absorber efficiency.

2. This section states that the rack model used must be appropriate,
"especially considering the potential for self-shielding and streaming."
Neutron absorbers such as Boral and Metamic have been manufactured with
sufficient homogeneity that self-shielding and streaming does not occur in
the environment of the spent fuel pool, where there is a continuous neutron
spectrum (primarily at thermal energies) and neutrons are travelling in all
directions. No additional guidance is provided on how these items should be
considered. This will result in variable approaches across submittals for
similar material, as no generally accepted approach has been demonstrated
as "appropriate". Additional guidance on how to treat these items should be
provided.
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24 IV.3.c 1. "NCS" should be followed by "analysis" or "analyses"

2. In the last sentence: "... interface analysis used is appropriate for its
specific condition." Please clarify what the meaning of "specific condition" is
in this context.

25 IV.3.c.i 1. Use of the word "could" in the ISG statement introduces uncertainty as to
whether the suggested approach is acceptable to the staff or not. What is
required to make this approach acceptable?

2. This statement should be removed. The use of the maximum biases and
uncertainties from either of the individual storage configurations would
make it impossible to analytically qualify the interfaces between either
distinct rack designs within a pool or to qualify different storage patterns
within a rack module. Table 1 (provided at the end of this attachment) shows
an example of the application of this requirement to an interface between a
rack module with flux traps intended for fresh fuel and a high-density rack
module without flux-traps intended for spent fuel, that were both qualified to
the same maximum keff.

In reality the reactivity of the spent fuel pool with different storage
configurations will be dominated by the most reactive configuration within
the spent fuel pool, and the biases and uncertainties from that configuration
would be the most applicable to be applied. The application of the maximum
biases and uncertainties from any other configuration is not a technically
valid application of the biases and uncertainties.

26 IV.3.d 1. It appears that this paragraph is requesting an additional section be added
to the license application. There is nothing in this paragraph to suggest any
condition not already covered in a standard license application. Fuel
inspections and reconstitution are maintenance/modification activities that
are not always planned at the time the license is amended. Maintenance and
modification activities must always meet the plant technical specifications in
effect at the time and, if required, pass a 50.59 review to be implemented.

2. "NCS" should be followed by "analysis" or "analyses"

27 IV.3.e 1. If the ISG intends to have licensees go into a risk-informed evaluation
mode for this type of analysis, the guidance should provide what constitutes
an acceptable level of risk (probability times consequences) for use in
determining when an accident.does not need to be considered. In other words,
in risk-informed space, if an "accident" has no consequences (i.e., cannot
result in inadvertent criticality), then it does not need to be considered.
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3. Please add the discussion on the double contingency principle from the
Kopp memo to this section to provide clarity with regard to the analysis of
multiple accidents.

4. It is not clear why loss of SFP cooling is included. Is this due to the
potential for boiling? Please provide an explicit reason for loss of SFP cooling.

5. The statement opens up a totally new area of NCS licensing that has no
precedent or demonstrated technical basis to support it by requiring the
applicant to quantitatively evaluate the probability of occurrence of an
accident condition that is not considered credible. First, there is no agreed
upon measure for the credibility of spent fuel accidents which is not
necessarily the same as that for core accidents viz. < 10-6. Second, this leaves
the subject open to an individual reviewer's interpretation as to what is not
credible.

28 IV.3.e.i 1. This section states that "Accidents should be considered with respect to all
normal conditions". It is unclear what this is meant to convey. It could be
interpreted to mean that every accident condition should be analyzed against
any credible normal condition, which would require an exhaustive study with
limited impact on final results. It could also be interpreted to mean that a
limiting normal configuration should be determined and all accident
scenarios be considered with respect to this limiting normal case. The
sentence also could be meant solely to suggest that each accident should be
defined as only 1 departure from a normal condition, not 2 or more,
consistent with the double contingency principle. Additional clarification
should be provided to make interpretation of this guidance more uniform
across applications.

29 IV.4 This section seems to primarily focus on the use of the statistical treatment
from NUREG/CR-6698 and the inclusion of the HTC Critical Experiment
data. However, no mention is made of appropriate selection of U02 critical
experiments, either from the OECD manual or other sources, which are
much more important in terms of reactivity than the HTC Critical
Experiment data.

30 IV.4.a The ISG does not provide guidance with regard to NRC's expectations for
inclusion of critical experiments that may become available prior to a license
amendment request. After the issuance of the NUREG/CR-6979, the NRC
stated their expectation that these criticals be included in the criticality
analysis through RAIs and acceptance reviews. The ISG should be modified
to include guidance in the area in order to prevent a similar situation from
occurring in the future as new experiments become available.
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31 IV.4.a.i 1. A specific requirement for the inclusion of the so-called HTC critical
experiments is not warranted, nor is it supported by fact. In at least two
cases, significant time, effort, and expense has been incurred to include the
HTC experiments in the suite of critical benchmarks for criticality analysis
codes, with the result that the methodology bias and bias uncertainty did not
change significantly. Therefore, there is no basis to specify that the HTC
critical experiments must be a part of the benchmark experiment portfolio
when actinides and fission products are credited. Numerous other
experiments were performed with plutonium-239 and other actinides present
in the fuel, and these should be equally acceptable.

2. The statement "The reviewer should verify that any validation that [is]
used for SNF appropriately considers actinides and fission products." should
be modified. This statement does not provide clear guidance on what the
NRC finds acceptable for validation of fission products. Given that there are
currently only two critical experiments that include fission products (Sm-149
and Rh-103), this requirement may be impossible to meet as written. Please
revise to specify a requirement that is possible to be met. Recommendation is
to remove the discussion on lumped fission products, and provide instead
reasonable and practicably applicable guidance on all fission products.

It should be noted that the Industry has referred to the uncertainty
associated with actinides and fission products in spent fuel as the "depletion
uncertainty" and this portion of the validation uncertainty would be
conservatively covered by the 5% of the reactivity decrement (i.e., the
depletion uncertainty). The validation using fresh fuel critical experiments
establishes the bias and uncertainty for fresh fuel and the uncertainty
associated with the difference between the fresh fuel condition and the
burned fuel condition is appropriately covered by the "depletion uncertainty."

32 IV.4.a.ii 1. No critical experiments will match exactly the SNF in the pool
environment. Since SFPs typically depend on boron in absorber plates, it is
appropriate to use as many boron containing experiments as possible. Use of
soluble boron experiments for the SFP with 0 ppm is still valuable for
confirmation of the boron that is in the absorber plates. Trends on boron
should be sought and if found, care should be given to the use of boron
containing experiments. No trend on boron has been found in recent
analyses, so separate sets for no soluble boron and for soluble boron
conditions are not needed. Since there is no trend with boron content, a
single set of experiments that cover the range of racks is acceptable. For
example, it is appropriate to use the same set of experiments for the new
fuel racks which do not contain any absorber plates.

2. Inclusion of critical experiments in the benchmarking suites for criticality
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analysis codes that go beyond the scope of the specific application is not
unacceptable and, in fact, helps to demonstrate the robustness of the
methodology. Any "deleterious effects" caused by inclusion of experiments
that are supposedly inappropriate would manifest themselves in the
methodology bias and bias uncertainty.

3. How does this affect new neutron poison materials? Can criticals with a
different material type be used?

33 IV.4.a.iii Please provide guidance for definition of what is considered statistically
significant for a valid trend analysis.

34 IV.4.b 1. Linear Regression will result in higher uncertainties if the trend is not
linear. Since the higher uncertainties will result in a lower target k, the use
of linear regression would be conservative and acceptable. Unless there is a
sound theoretical reason for a non-linear trend, a higher order fit may be
misleading. Suggest that the sentence regarding linear regression be
removed.

2. It is unclear what is meant by the statement "Part of the validation is to
identify whether the bias or bias uncertainty or both have a dependency on
any of the parameters in the area of applicability." From the way this is
phrased, it could be interpreted that the bias uncertainty should be studied
on its own to determine if it is characterized by any trends. There is no clear
guidance on studying bias uncertainty trends independent of trends in the
bias. This section should either be clarified to provide guidance on bias
uncertainty trend analyses or rephrased to be more clear.

35 IV.4.b.i Can a bounding trend analysis be used instead of a trend analysis on each
parameter?

36 IV.4.c 1. The "uncertainty in the bias" for a code/cross-section set is correctly
defined to be the uncertainty of the mean which is the standard deviation of
the population times the appropriate confidence factor divided by the square
root of N where N is the number of experiments. The more experiments
there are, the more confidence we have that we know what the bias is. This
is not the same thing as the uncertainty in the population. Although it is
conservative to use the uncertainty in the population as a code uncertainty,
it should be noted that the uncertainty in the population will always be
greater than the code uncertainty since the population error includes
experimental error as well as code error. Assuming that the code
uncertainty is the uncertainty of the population is always very conservative.

2. The statistical treatment in NUREG-6698 includes two elements of the
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statistical treatment that are not appropriate. The first element from
NUREG/CR-6698 is the recommendation to statistically combine the
experimental measurement uncertainty with the calculational uncertainty
to determine the total uncertainty. Statistically combining the uncertainties
would result in a double counting of the experimental uncertainty that is
already accounted for in the statistical determination of the bias and
uncertainty. Second, the "experimental uncertainty" identified in the OECD
manual and other sources of critical experiments is not a measurement
uncertainty in the traditional sense (i.e., uncertainty in the measurement of
the neutron multiplication factor, electronic equipment, experimental setup,
etc.) Rather, the "experimental uncertainty" identified in the descriptions of
the critical experiments is a calculation of the reactivity effect associated
with the various tolerances or uncertainties in the experiment (fuel rod
diameter, fuel density, temperature of the moderator boron content, water
level, etc.). Therefore, the "experimental uncertainty" identified in the
sources of critical experiments is an overly conservative estimation of the
experimental uncertainty based on certain parameters important to the
reactivity of the system and not an experimental uncertainty as indentified
in NUREG/CR-6698. Therefore it is not appropriate to apply this
experimental uncertainty described in the critical experiment benchmark
sources as an experimental uncertainty.

37 IV.4.c.i The validation is an attempt to correct for inadequacies in the computer
model. The computer model has no random characteristics and will give the
same result every time. In that light it is desired to find the variance of the
mean. The variance of the population includes the experimental error,
which is independent of the computer model and therefore is not needed for
validation of the computer model.

38 IV.4.c.ii Non-normal distributions are common in criticality validation. No
applications have attempted a trended bias and uncertainty using non-
normal statistical methods. Additional guidance with regard to trend
analysis for non-normal distributions should be provided.

39 IV.4.d 1. The statement that, "It is not clear how the lumped fission products will
behave in the environment of the SFP." has no basis and is factually
inaccurate. NRC has licensed the usage of depletion codes with lumped
fission products for in-reactor analysis since the early 1980's. The various
applications of these in-reactor analysis models include determination of
reactor shutdown margin at cold conditions with most, if not all, control
rods fully inserted. The neutron spectrum that exists in a reactor at such
cold, subcritical conditions is not significantly different from that in a spent
fuel pool. Given this, along with the fact that, in the particular case of the
CASMO code, the lumped 'fission products represent nuclides of very low
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neutron importance, no basis exists for any requirement to specifically
address the usage of lumped fission products in this manner, and the
uncertainties associated with usage of lumped fission products are bounded
by, and should be included in, the 5% depletion uncertainty suggested by
the Kopp memo.

2. There is no guidance at all on the validation of fission products, while
there is an excessively detailed discussion on the lumped fission products,
which are only a small subset of the fission products. Recommendation is to
remove the discussion on lumped fission products, and provide instead
reasonable and practicably applicable guidance on all fission products.

40 IV.4.e.iii What defines a sufficient number of comparisons? Please provide additional
guidance.

41 IV.5.a Defining "substantially similar" in terms of precedent is recommended. Does
this term mean that the application in whole needs to be similar, or can
portions be cited as similar with justification for citing it as precedent? Do
only similarities in precedent need to be justified to show there is
commonality? If so, why would differences to the precedent need to be
justified? If different than the precedent, it should be technically supported
and "demonstrated as appropriate."

42 IV.5.c In some cases, use of engineering judgment is justifiable, particularly when
the "absolute margin" of the calculation (again, including the non-credible
assumption of a complete dilution accident) is considered. For example, the
Staff has stated on occasion that neglecting spacer grids, a customary
assumption with an enormous amount of precedent, could be a non-
conservative assumption. However, neglecting spacer grids has not resulted
in a significant non-conservatism at the boron concentrations credited in
spent fuel pool applications. In fact, the Staff continues to overlook the fact
that the calculations that showed any non-conservative reactivity impact
from neglecting spacer grids were, in and of themselves, overly conservative,
often making the assumption that the spacer grid, as modeled, extended the
entire length of the fuel assembly, instead of occupying only a few percent of
the active fuel length.
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43 VI This section discusses the "forward fit" nature of this guidance and states
that this guidance is only applicable to future license applications, license
amendment requests, and requests for exemptions. Even though it was not
explicitly stated, it is assumed that the NRC is referring to voluntary license
amendment requests and not requests that are'expected by NRC staff to
address an operability issue (e.g., temporary non-compliance with technical
specifications). Specifically, the letter referenced in the draft ISG (reference
15) states that application of updated guidance to a voluntary request by a
licensee seeking to modify its licensing basis will not be considered
backfitting, so long as (i) the new or revised guidance relates directly to the
licensees voluntary request; and (ii) the specific subject matter of the new or
revised guidance is an essential consideration in the NRC's consideration of
the acceptability of the licensee's voluntary request. The distinction between
license amendment requests that are submitted voluntarily by a licensee
and requests that a licensee is compelled or expected to submit in order to
address an operability issue is not addressed in the ISG. NEI believes that
some licensing actions to which the ISG could be applied would not be
voluntary and, thus, could be backfits rather than "forward-fits." Therefore,
it is requested that NRC address the applicability of this ISG to license
amendment requests (or other licensing/regulatory actions) that the staff
expects will be submitted to address operability issues, as opposed to
licensing actions that are undertaken voluntarily by the licensee.
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Figure 1: Representative Reactivity Effect of Burnable Absorbers
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Table 1 : Reactivity Effect of Interfaces per DSS-ISG-2010-01

Fresh Fuel Racks Spent Fuel Racks Interface
Analysis

Calculated keff 0.980 0.965 0.980
Biases +U eaie s 0.015 0.030 0.030
Uncertainties
Maximum kwf 0.995 0.995 1.100
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