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Entergy Nuclear Northeast

Indian Point Energy Center
450 Broadway, GSB
P.O. Box 249
Buchanan , NY 10511 -0249
Tel 914 254 6700

Anthony Vitale
Site Vice President

NL-17-144
December 11 , 2017
U.S. Nuclear Regulatory Commission
ATTN : Document Control Desk
Washington , DC 20555-0001

Subject:

Indian Point Nuclear Generating Unit No. 2
Proposed License Amendment Regarding Spent Fuel Storage
Docket No. 50-247
License No. DPR-26

Dear Sir or Madam :
Pursuant to 10 CFR 50.90, Entergy Nuclear Operations, Inc. (Entergy) hereby requests an
amendment to the Technical Specifications (TS) for Indian Point Unit No. 2 (IP2). This request
proposes to :
•
•

Revise TS LCO 3. 7 .13 Spent Fuel Pit Storage
Revise TS Design Features 4.3 Fuel Storage

The proposed changes resolve a non-conservative TS associated with LCO 3. 7 .13, negate the
need for the associated compensatory measures, and take no credit for the installed Boraflex
panels.
Entergy has evaluated the proposed changes in accordance with 10 CFR 50.91(a)(1) using the
criteria of 10 CFR 50.92(c) and has determined that these proposed changes involve no
significant hazards considerations (NSHC). The NSHC determination and the supporting
technical evaluation are provided in Attachment 1. The proposed IP2 TS and TS Bases are
provided in Attachments 2 and 3, respectively. The TS Bases rflarkups are provided for
information only. The proposed changes are based on Curtiss-Wright Nuclear Division , NETCO
Report NET-28091-003-01 Revision 0. Proprietary and non-proprietary versions of this report
are included in Enclosures 1 and 2, respectively. NEI 12-16 provides guidance for performing
fuel storage criticality analyses and a compliance checklist. Entergy has completed this checklist
and it is provided in Enclosure 3.
Enclosure 1 contains information that Westinghouse and Holtec consider to be proprietary and,
therefore, exempt from public disclosure pursuant to 10 CFR 2.390. In accordance with 10 CFR
2.390, and in support of this request for withholding , affidavits executed by the respective
parties are provided in Enclosure 4.
In accordance with 10 CFR 50.91 , a copy of this application , with attachments and enclosures is
being provided to the designated New York State official.
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Due to the significant amount of spent fuel casking activities and the reconfiguration of the spent
fuel assemblies to support the license amendment, we request a license amendment issue date
of September 15, 2019. Entergy requests that the proposed license amendment be effective
immediately upon issuance, with implementation in 90 days.
There are no new regulatory commitments being made in this submittal. If you have any
questions or require additional information, please contact Mr. Robert Walpole , Licensing
Manager at 914-734-6710.
I declare under penalty of pedury that the foregoing is true and correct to the best of my
knowledge . Executed on I Z - l \ ~ \ J
.

AV/mm

Attachments and Enclosures:

Attachments : 1. Analysis of proposed technical specification changes
2. Proposed IP2 technical specification changes (marked-up)
3. IP2 technical specification bases changes (marked-up) (for information only)

Enclosures:
1. Curtiss-Wright Nuclear Division , NETCO report NET-28091-003-01 ,
Revision O (proprietary)
2. Curtiss-Wright Nuclear Division , NETCO report NET-28091-003-01,
Revision O (non-proprietary)
3. NEI 12-16 draft revision 2c checklist
4 . Affidavits in support of request to withhold information
cc:
Mr. David lew, Acting Regional Administrator, NRC Region 1
Mr. Richard V. Guzman, Senior Project Manager, NRR/DORL, NRC
Ms. Alicia Burton, President and CEO, NYSERDA (w/o proprietary information)
Ms. Bridget Frymire, New York State Dept. of Public Service (w/o proprietary information)
NRC Resident Inspector's Office

ENCLOSURE 4 TO NL-17-144

Affidavits in Support of Request to Withhold Information

Entergy Nuclear Operations , Inc.
Indian Point Unit 2
Docket No. 50-247

•••••

Krishna P. Singh Technology Campus, 1 Holtec Blvd ., Camden, NJ 08104
-·

.

HOLTEC
INTERNATI ONA L

Telephone (85 6) 797-0900
Fax (856) 797-0909

October 3. 2017
Mr. Giancarlo Delfini
Reactor Engineering Supervisor
Indian Point Energy Center
450 Broadway
GSB Fourth Floor Reactor Engineering
Buchanan, NY l 051 1-0249
Document ID: 1775062
Subject: Affidavit Related to "Criticality Safety Analysis for the Indian Poi nt Unit 2 Spent Fuel
Pool with No Ahsorbcr Panel Credit"
Dear Mr. Delfini:
Holtec hereby authorizes the release of Holtec proprietary information in Attachment 1 of this
letter to the United States Nuclear Regulatory Commission (USNRC). Attachment 1 contains
only pages of the identified criticality safety ana lysis report with l loltec proprietary information.
Holtec proprietary information in the tables in Attachment 1 are shaded for identification
purposes.
Attachment I - NET-28091 -0003 -0 I, Rev. 0 '·Criticality Safety Analysi for the Indian Point
Unit 2 pent Fuel Pool with No Absorber Pane l Credit" (Proprietary)
Attachment 2 - Affidavit Pursuant to 10 CFR 2.390
We require that you include this letter along with the affidavit in Attaclunent 2 when submitting
Attaclunent I to the USNRC.
Ir you have any questions, pl ease contact me at (856)-797-0900 , Ext . 3844.
Sincerely,

Royston Ngwayah
Licensing Engineer
1-loltec International

Document ID: 1775062
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U.S. Nuclear Regulatory Commission
ATTN: Document Contro l Desk
Non-Proprietary Attachment 2 lo Holtec Letter l 775062
AFFIDAVIT PURSUANT TO 10 CFR 2.390

I, Kimberly Manzione, being duly sworn, depose and state as follows:
(I)

l have reviewed the information described in paragraph (2) which is sought
to be withheld, and am authorized to apply for its withholding.

(2)

The information sought to be withheld is information provided in
Attachment 1 of Holtec Letter 1775062. This document contains Holtec
Proprietary inform ation.

(3)

In making this application for withholding of proprietary information of
which it is the owner, Holtec International relies upon the exemption from
disclosure set forth in the Freedom of Information Act ("FOIA"), 5 USC
Sec. 552(b)(4) and the Trade Secrets Act, 18 USC Sec. 1905, and 1\1RC
regulations IOCFR Part 9.17(a)(4), 2.390(a)(4), and 2.390(b)(l) for "trade
secrets and commercial or financial information obtained from a person and
privileged or confidential" (Exemption 4). The material for which exemption
from disclosure is here sought is all "confidential commercial information",
and some portions also qualify under the narrower definition of "trade
secret", within the meanings assigned to those terms for purposes of FOIA
Exemption 4 in, respectively, Criticnl Mass t-:ricr •v Pro ' ~ct \' . uckqx
Regulatorv Commission, 975F2d87 J (DC Cir. 1992), and Public Citizen
Health Research Group v. FDA, 704F2d 1280 (DC Cir. L983).
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(4)

Some examples of categories of information which fit into the definition of
proprietary information are:
a.

Information that discloses a process, method , or apparatus, including
supporting data and analyses, where prevention of its use by Holtec's
competitors without license from Holtec International constitutes a
competitive economic advantage over other companies;

b.

Information wh ich, if used by a competitor, would reduce his
expenditure of resources or improve his competitive position in the
design, manufacture, shipment, installation, assurance of quality, or
licensing of a similar product.

c.

Infonnation which reveals cost or price information, production,
capacities, budget levels, or commercial strategies of Holtec
International , its customers, or its suppliers;

d.

Information which reveals aspects of past, present, or future Holtec
International customer-funded development plans and programs of
potential commercial value to Holtec International ;

e.

Infonnation which discloses patentable subject matter for which it
may be desirable to obtain patent protection.

The information sought to be withheld is considered to be proprietary for the
reasons set forth in paragraphs 4.a, 4.b and 4.e above.
(5)

The information sought to be withheld is being submitted to the NRC in
confidence. The infonnation (including that compiled from many sources) is
of a sort customarily held in confidence by Holtec International , and is in
fact so held. The information sought to be withheld has, to the best of my
knowledge and belief, consistently been held in confidence by Holtec
International. No public disclosure has been made, and it is not available in
public sources. All disclosures to third parties, including any required
transmittals to the NRC , have been made, or must be made, pursuant to
regulatory provisions or proprietary agreements which provide for
2 or 5

U. . uclear Regulatory Commission
/\. TTN: Document Control Desk
Non-Proprietary Attachment 2 to Holtcc I .cttcr 1775062
AFFIDAVIT PURSUANT TO 10 CFR 2.390

maintenance of the information in confidence. Its initial designation as
proprietary information, and the subsequent steps taken to prevent its
unauthorized disclosure, are as set forth in paragraphs (6) and (7) following.
(6)

Initial approval of proprietary treatment of a document is made by the
manager of the originating component, the person most likely to be
acquainted with the value and sensitivity of the information in relation to
industry knowledge. Access to such documents within Holtec lnternational
is limited on a "need to know" basis.

(7)

The procedure for approval of external release of such a document typically
requires review by the staff manager, project manager, principal scientist or
other equivalent authority, by the manager of the cognizant marketing
function (or his designee ), and by the Legal Operation, for technical content,
competitive effect, and detennination of the accuracy of the proprietary
designation. Disclosures outside Holtec International are limited to
regulatory bodies, customers, and potential customers, and their agents,
suppliers, and licensees, and others with a legitimate need for the
information, and then only in accordance with appropriate regulatory
provisions or proprietary agreements.

(8)

The information classified as proprietary was developed and compiled by
Holtec International at a significant cost to Holtec International. This
information is classified as proprietary because it contains detailed
descriptions of analytical approaches and methodologies not available
elsewhere. This information would provide other parties, including
competitors, with information from I-Ioltec International's technical database
and the results of evaluations performed by Holtec International. A
substantial effort has been expended by 1-Ioltec International to develop this
i.nformation. Release of this information would improve a competitor's
position because it would enable Holtec 's competitor to copy our technology
and offer it for sale in competition with our company, causing us financial
lllJury.

3 of 5

U.S . ·uclear Regul atory Commi ssion
ATTN: Document Control Desk
Non-Proprietary Allachment 2 to Holtcc Letter 1775062
AFFIDAV lT P URSUANT TO 10 CFR 2.390

(9)

Public disclosure of the information sought to be withheld is likely to cause
substantial harm to Holtec International's competitive position and forec lose
or reduce the availability of profit-making opportunities. The information is
part of Holtec lnternational's comprehensive spent fuel storage technology
base, and its commercial value extends beyond the original deve lopment
cost. The value of the technology base goes beyond the extensive physical
database and analytical methodology, and includes development of the
expertise to determine and apply th e appropria te evaluation rrocess.
The research , development, engineering, and analytical costs comprise a
substantial investment of time and money by l Ioltec International.
The precise value of the expe1tise to devise an evaluation process and apply
the correct analytical methodology is di fficult to quantify, but it clearl y is
substantial.
Holtec International's competitive advantage will be lost if its competitors
are able to use the results of the Holtec International experience to normalize
or verify their own process or if they are able to claim an equivalent
understanding by demonstrating that they can arrive at the same or simi lar
conclusions.
The value of this information to Holtec International wou ld be lost if the
information were disclosed to the public . Making such infonnation avai lable
to competitors without their having been required to undertake a similar
expenditure of resources would unfairly provide competitors with a wind fall ,
and deprive Holtec International of the opporiunity to exercise its
competitive advantage to seek an adequate return on its large investment in
developing these very va luable analyti cal tools.
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STATE

or NEW JERSEY

COUNTY

or CAMDEN

)
)
)

ss:

Kimberly Manzione, being duly sworn , deposes and says:
That she has read the foregoing affidavit and the matters stated therein are true and
correct to the best of her knowledge, information, and belief.
Executed at Camden, New Jersey, this 3rd day of October, 2017.

Kimberly Manzione
Licensing Manager
Holtec lntemational

Subscribed and sworn before me this 3rd day of October, 2017.

MftRI,\ C MASSI
NOTARY PUBLIC OF NEv', JERSEY

My Commission Expires April 25

;:'('?(/
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Westinghouse Non-Proprietary Class 3

@ Westinghouse
U.S . Nuclear Regulatory Commission
Document Control Desk
11555 Rockville Pike
Rockville, MD 20852

Westinghouse Electric Company
1000 Westinghouse Drive
Cranberry Township, Pennsylvania 16066
USA

Direct tel: (412) 374-4643
Direct fax : (724) 940-8560
e-mail: greshaja@westinghouse.com

CAW-17-4646
October 3, 2017
APPLICATION FOR WITHHOLDING PROPRIETARY
TNFORi\1ATCON FROM PUBLIC DISCLOSURE
Subject: NETCO Repott NET-28091-0003-01 , Revision 0, "Criticality Safety Analysi s for the lndian
Point Unit 2 Spent Fuel Pool with No Absorber Panel Credit"
The Application for Withholding Proprietary lnfo1mation from Public Disclosure is submitted by
Westinghouse Electric Company LLC ("Westinghouse"), pursuant to the provisions of paragraph (b )(I)
of Section 2.390 of the Nuclear Regulatory Commission's ("Commission's") regulations. It contains
commercial strategic information proprietary to Westinghouse and customarily held in confidence.
The proprietary information for which withholding is being requested in the above-referenced report is
prepared by Curtiss-Wright Nuclear Division, NETCO, 44 Shelter Rock Rd., Danbury, CT 06810 on
behalf of Entergy Nuclear Operations - Indian Point Energy Center under Contract No.10502876. It is
further identified in Affidavit CA W-17-4646 signed by the owner of the proprietary information,
Westinghouse. The Affidavit, which accompanies this letter, sets forth the basis on which the information
may be withheld from public disclosure by the Commission and addresses with specificity the
considerations listed in paragraph (b)(4) of 10 CFR Section 2.390 of the Commission's regulations.
Accordingly, this letter authorizes the utilization of the accompanying Affidavit by Entergy Nuclear
Operations, lnc.
Correspondence with respect to the proprietary aspects of the Application for Withholding or the
Westinghouse Affidavit should reference CAW- 17-4646, and should be addressed to James A. Gresham,
Manager, Regulatory Compliance, Westinghouse Electric Company, I 000 Westinghouse Drive, Building
3 Suite 310, Cranberry Township, Pennsylvania 16066.

;~"
Regulato1y Compliance

© 2017 Westinghouse Electric Company LLC. All Rights Reserved .

CA W-17-4646

AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

ss

COUNTY OF BUTLER:

I, James A. Gresham, am authorized to execute this Affidavit on behalf of Westinghouse Electric
Company LLC ("Westinghouse") and declare that the averments of fact set forth in this Affidavit are true
and correct to the best of my knowledge, infonnation, and belief.

Executed on:

l~(.5(17

~~.

Regulatory Compliance
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(I)
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I am Manager, Regulatory Compliance, Westinghouse Electric Company LLC ("West inghouse'"),
and as such, I have been specifically delegated the function of reviewing the proprietary
information sought to be withheld from public disclosure in connection with nuclear power plant
licensing and rule making proceedings. and am authorized to apply for its withholding on behalf
of Westinghouse.

(2)

I am making this Affidavit in conformance with the provisions of IO CF R Section 2.390 of the
Nuclear Regulatory Commission's ("Commissio n' s'") regulations and in conjunction with the
Westingho use Application for Withholding Proprietary Inform ation from Public Disclosure
accompanying this Affidavit.

(3)

I have persona l knowledge of the criteria and procedures utilized by Westinghouse in designating
information as a trade secret, privileged or as confidential commercial or financial information.

(4)

Pursuant to the provisions of paragraph (b)( 4) of Section 2.390 of the Commission ' s regulations,
the follow ing is furnished for consideration by the Commission in determining whether the
information sought to be withheld from public disclosure should be withhe ld.

(i)

The information sought to be withhe ld from public disclosure is owned and has been held
in confidence by Westinghouse.

(ii)

The information is of a type customaril y held in confidence by Westinghouse and not
customarily disclosed to the public . Westinghouse has a rationa l basis for determining
the types of information custom arily held in confide nce by it and. in that connection.
utilizes a system to determine when and whether to hold certain types of in format ion in
confidence. The application of that system and the substance of that system constitute
West inghouse policy and provide the rational basis requi red .

Under that system. information is held in confidence if it fa lls in one or more of several
types, the release of which might result in the loss of an existing or potential co mpetitive
advantage, as follows:

(a)

The information reveals the distinguishing aspects of a process (or component,
st ructure, tool. method, etc .) where prevention of its use by any of
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Westinghouse's competitors without license from Westinghouse constit utes a
competitive economic advantage over other companies.

(b)

It consists of supporting data. including test data, relative to a process (or

component, structure, tool. method, etc.), the application of which data secures a
competitive economic advantage (e.g., by optimization or improved
marketability).

(c)

Its use by a competitor wou ld reduce his expenditure of resources or improve his
competitive position in the des ign, manufacture, shipment, insta ll ation. assurance
of quality, or licensing a simi lar product.

(d)

It reveals cost or price information , production capacities, budget levels, or

commercial strategies of Westinghouse. its customers or supp li ers.

(e)

It reveals aspects of past, present, or future Westinghouse or customer funded
development plans and programs of potential commercial va lu e to Westinghouse.

(f)

(iii)

It contains patentable ideas, for which patent protection may be desirable.

There are sound policy reasons behind the Westinghouse system which include the
follow ing:

(a)

The use of suc h information by Westinghouse gives Westinghouse a competitive
advantage over its competitors. It is. therefore, withheld from disclosure to
protect the Westinghouse competi ti ve position.

(b)

It is information that is marketable in many ways. The exte nt to which such

informatio n is available to competitors diminishes the Westinghouse ability to
se ll products and services involving the use of the information.

(c)

Use by our competitor would put Westinghouse at a competitive disadvantage by
reducing his expenditure of resources at our expense.
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(d)

CA W-17-4646

Each component of proprietary information pertinent to a particular competitive
advantage is potent ially as valuable as the total competitive advantage. If
competitors acquire components of proprietary information, any one component
may be the key to the entire puzzle, thereby depriving Westinghouse of a
competitive advantage.

(e)

Unrestricted disclosure wo uld jeopardize the position of prominence of
Westinghouse in the world market, and thereby give a market advantage to the
competition of those countri es.

(t)

The Westinghouse capacity to invest corporate assets in research and
development depends upon the success in obtaining and maintaining a
competitive advantage.

(iv)

The inform ation is being transmitted to the Commission in confidence and. under the
provisions of IO CF R Section 2.390, is to be received in confidence by the Com mi ss ion.

(v)

The information sought to be protected is not avai lable in public sources or avail ab le
information has not been previously emp loyed in the same original manner or method to
the best of our knowledge and belief.

(vi)

The proprietary info rmation sought to be withheld in th is submittal is that whic h is
approp ri ately marked in NETCO Report NET-2809 1-0003-0 I, Rev isio n 0. pages 14, 25.
26. 59. 155. 156. and 157 (Proprietary), for subm ittal to the Com mi ss ion, being
transmitted by Ente rgy Nuclear Operations. Inc. letter. The pro pri etary informat ion as
submitted by Westinghouse is that assoc iated with the inter-unit transfer of spent nuclear
fuel between Indian Point Units 2 and 3, and may be used only fo r th at purpose.

(a)

This information is part of that whi ch will enable Westinghouse to :

(i)

Ass ist customers in obtaining li censing changes.

J
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(ii)
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Assist customers in analyzing the spent fuel pool and absorber panels to
ensure criticality does not occur.

(b)

Further, this information has substantial commercial value as follows:

(i)

Westinghouse plans to sell the use of similar information to its customers
fo r the purpose of ass isting in obtaining licensing changes.

(ii)

Westinghouse can se ll support and defense of spe nt fue l pool criticality
analyses.

(iii)

The information requested to be withheld reveals the distinguishing
aspects of a methodo logy which was developed by Westinghouse.

Public disc losure of this proprietary information is likely to cause substantial harm to the
competitive position of Westinghouse because it wo uld enhance the abi lity of
competitors to provide sim ilar technical evaluation justifications and licensing defense
services for commercial power reactors without co mm ensurate expenses. Also, public
disclosure of the information wou ld enable others to use the information to meet NRC
requirements for licensing documentation without purchasing the right to use the
informat ion .

The development of the technology described in part by the information is the result of
applying th e results of many years of expe ri ence in an intensive Westinghouse effo11 and
the expenditure of a considerable sum of money.

1n order for competitors of Westinghouse to duplicate thi s information, similar technical

programs would have to be performed and a significant manpower effort, having the
requisite talent and experience. would have to be expend ed.

Furthe r the deponent sayeth not.

PROPRIETARY INFORMATION NOTICE

Transmitted herewith are proprietary and non-proprietary versions of a document, furnished to the NRC
associated with the inter-unit transfer of spent nuclear fuel between Indian Point Units 2 and 3. and may
be used only for that purpose.
In order to conform to the requirements of 10 CFR 2.390 of the Commission ' s regulations concerning the
protection of proprietary information so submitted to the NRC, the information which is proprietary in the
proprietary versions is contained within brackets, and where the proprietary information has been deleted
in the non-proprietary versions, only the brackets remain (the information that was contained within the
brackets in the proprietary versions having been deleted). The justification for claiming the information
so designated as proprietary i indicated in both versions by means of lower case letters (a) through (f)
located as a superscript immediately following the brackets enclosing each item of information being
identifi ed as propri etary or in the margin opposite suc h information. These lower case letters refer to the
types of information Westinghouse customarily holds in confidence identified in Sections ( 4)(ii)(a)
through (4)(ii)(f) of the A fftdavit accompanying this transmittal pursuant to 10 CFR 2.390(b )(I).

COPYRIGHT NOTICE

The repo11s transmitted herewith each bear a Westinghouse copyright notice. The NRC is permitted to
make the number of copies of the information contained in these reports which are necessary for its
internal use in con nec tion with gene ric and plant-specific reviews and approvals as well as the issuance,
denial, amendment. transfe r, renewal. modification, suspension. revocation, or violation of a license.
permit, order, or regulation subject to the requirements of 10 CFR 2.390 regardi ng restrictions on public
disclosure to the extent such information has been identified as proprietary by Westinghouse. copyright
protection notwithstanding. With respect to the non-proprietary versions of these reports, the NRC is
permitted to make the number of copies beyond those necessary for its internal use which are necessary in
order to have one copy available for public viewing in the appropriate docket file s in the public document
room in Washington. DC and in local public document room s as may be required by NRC regulations if
the number of copies submitted is insufficient for thi s purpose. Copies made by the NRC must include
the copyright notice in all instances and the proprietary notice if the original was identified as proprietary.

ATTACHMENT 1 TO NL-17-144

ANALYSIS OF PROPOSED TECHNICAL SPECIFICATION CHANGES

Entergy Nuclear Operations , Inc.
Indian Point Unit 2
Docket No. 50-24 7

NL-17-144
Docket No. 50-247
Attachment 1
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1.0

DESCRIPTION

Entergy Nuclear Operations, Inc. (Entergy) hereby requests an amendment to the Operating
License No. DPR-26 for Indian Point Unit 2 (IP2). The proposed changes revise Technical
Specification (TS) LCO 3.7.13 Spent Fuel Pit Storage and TS Design Features 4.3.
The Spent Fuel Pit (SFP) contains Boraflex panels which are currently credited as a neutron
absorber in the criticality analysis of record. The proposed TS take no credit for the Boraflex
panels and instead credit empty cells , Rod Cluster Control Assemblies (RCCAs) , and neutron
leakage along the outer two storage rows of the pool.
The proposed TS ensure that IP2 and Indian Point Unit No. 3 (IP3) fuel assemblies stored in the
SFP will continue to meet the requirements of 10 CFR 50.68.

2.0

PROPOSED CHANGES

Marked-up TS pages showing the proposed changes are provided in Attachment 2. The
changes are summarized below.
2.1

Technical Specification Changes
The following changes are proposed to the IP2 TS :
LCO 3.7.13
Replace :
IP2 fuel assemblies stored in the Spent Fuel Pit shall be classified in accordance
with Figure 3.7.13-1, Figure 3.7.13-2, Figure 3.7.13-3, and Figure 3.7.13-4,
based on initial enrichment, burnup, cooling time and number of Integral Fuel
Burnable Absorbers (IFBA) rods; and ,
Fuel assembly storage location within the Spent Fuel Pit shall be restricted to
Regions identified in Figure 3.7.13-5 as follows:
Fuel assemblies that satisfy requirements of Figure 3.7.13-1 may be stored in
any location in Region 2-1 , Region 2-2, Region 1-2 or Region 1-1 ;
Fuel assemblies that satisfy requirements of Figure 3.7.13-2 may be stored in
any location in Region 2-2, Region 1-2 or Region 1-1;
Fuel assemblies that satisfy requirements of Figure 3. 7.13-3 may be stored in
any location in Region 1-2, Region 1-1 , or in locations designated as "peripheral"
cells in Region 2-2; and
Fuel assemblies that satisfy requirements of Figure 3.7.13-4 may be stored:

NL-17-144
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In any location in Region 1-2, or
In a checkerboard loading configuration (1 out of every two cells with every other
cell vacant) in Region 1-1 ; or
In locations designated as "peripheral" cells in Region 2-2.
IP3 fuel assemblies shall be stored in Region 1-2 of the Spent Fuel Pit. Only
assemblies with initial enrichment~ 3.2 and s 4.4 w/o U235 and discharged prior
to IP3 Cycle 12 shall be stored in the Spent Fuel Pit.

By:
IP2 fuel assemblies stored in the Spent Fuel Pit shall be categorized in
accordance with Table 3.7.13-1 or, if pre-categorized , Table 3.7.13-2.
IP3 fuel assemblies stored in the Spent Fuel Pit shall be categorized in
accordance with Table 3.7.13-1 or, if pre-categorized , Table 3.7.13-3.
IP2 and IP3 fuel assembly storage locations within the Spent Fuel Pit shall be
restricted to locations allowed by Figure 3.7.13-1 and its associated notes.
-------------------------------------------Note--------------------------------------------------Regarding Category 5 fuel assemblies that are required by Figure 3.7.13-1 to
contain a full length RCCA - The RCCA must not be placed in or removed while
the assembly is in an RCCA required location unless all 8 adjacent cells are
empty.

Surveillance Requirement 3.7.13.1
Replace:
Verify by administrative means that the IP2 fuel assembly has been classified in
accordance with Figure 3.7.13-1, Figure 3.7.13-2, Figure 3.7.13-3, or Figure
3.7.13-4 and meets the requirements for the intended storage location .
OR
Verify by administrative means that the IP3 fuel assembly meets the
requirements for the intended storage location .

By:
Verify by administrative means that the IP2 fuel assembly has been categorized
in accordance with Table 3.7.13-1 or, if pre-categorized , Table 3.7.13-2 and
meets the requirements for the intended storage location.
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Verify by administrative means that the IP3 fuel assembly has been categorized
in accordance with Table 3.7.13-1 or, if pre-categorized , Table 3.7.13-3 and
meets the requirements for the intended storage location .
Figures 3.7.13-1 through Figure 3.7.13-5
Replace :
Figures 3.7.13-1 through Figure 3.7.13-5
By:
Figures 3.7.13-1 and 3.7.13-2 and Tables 3.7.13-1 through Table 3.7.13-3 as
shown in Attachment 2
4.3.1 Criticality 4.3.1.1 a.
Replace:
Fuel assemblies having a maximum U-235 enrichment of 5.0 weight percent,
By:
Fuel assemblies having a maximum U-235 enrichment of 5.0 weight percent, and
poisons, if necessary, to meet the limit for kett,
4.3.1 Criticality 4.3.1.1 c.
Replace:
Each fuel assembly classified based on initial enrichment, burnup, cooling time,
and number of Integral Fuel Burnable Absorbers (IFBA) rods with individual fuel
assembly storage location within the spent fuel storage rack restricted as
required by Technical Specification 3.7.13.
By:
Each fuel assembly categorized based on initial enrichment, burnup, cooling
time, averaged assembly peaking factor, and number of Integral Fuel Burnable
Absorbers (IFBA) rods with individual fuel assembly storage location within the
spent fuel storage rack restricted as required by Technical Specification 3. 7.13.
The Bases for TS 3.7 .12 and TS 3. 7 .13 are also being changed (Attachment 3). The TS
Bases markups are provided for information only. Changes to the TS Bases are
controlled in accordance with the TS Bases Control Program.

NL-17-144
Docket No. 50-24 7
Page 4 of 25
2.2

Need for Proposed Changes
The current TS are based on the SFP criticality safety analysis (CSA) of record (AOR)
[Ref .1]. The criticality safety analysis of record (CAOR) analysis takes credit for the
neutron absorber material Boraflex installed in each SFP storage rack location. In
response to a non-conservative TS and observed Boraflex degradation in the IP2 SFP
racks , Entergy has undertaken various corrective actions including; declaring TS LCO
3.7 .13 non-conservative in Region 2-2, implementing compensatory measures,
performing a CSA with credit for neutron absorber panels [Ref. 2], and performing this
proposed CSA with no credit for neutron absorber panels (Enclosure 1). The proposed
changes to the TS are based on the proposed CSA and would resolve both the nonconservative TS and the Boraflex degradation issue.

3.0

BACKGROUND
In 1990, SFP storage capacity was increased from 980 fuel assemblies to 1374 fuel
assemblies by the installation of high-density racks that reduced the distance between
adjacent fuel assemblies . In order to maintain k95195 of the SFP within the limits of 10
CFR 50.68(b) the following were required :
1) installation of Boraflex absorber panels between spent fuel rack cells ; and ,
2) restrictions placed on fuel assembly storage location within the SFP based on
initial enrichment and burnup .
In 2001 , Entergy submitted a license amendment request supported by the CAOR [Ref.
1] to address the observance of unexpected Boraflex thinning and gaps. The CAOR took
varying amounts of credit for Boraflex for reactivity hold-down and a Boraflex monitoring
program was initiated to ensure that the amounts of Boraflex credit taken in the CAOR
remain valid .
The CAOR paralleled analyses performed by the industry at that time in accordance with
an NRC approved methodology. This analysis formed the basis for TS amendment 227 [
Ref. 3], issued in 2002, and is the basis for the IP2 fuel portion of LCO 3.7.13 SFP. This
analysis demonstrated compliance with 10 CFR 50.68 and TS 4.3.1.1.
In 2009, Indian Point submitted a license amendment request [Ref. 4] to allow the
transfer of spent fuel from IP3 to IP2. The NRC approved the license amendment
request in 2012 [Ref. 5]. During review of the license amendment request the NRC
concluded that IP3 fuel could only be stored in Region 1-2 of the IP2 SFP. This
restriction is reflected in LCO 3.7.13 SFP. The NRC also noted that LCO 3.7.13 was
non-conservative. The NRC found that the methodology used in the CAOR could not be
used to support a current license amendment request and that IN 2011-03 [Ref. 6] had
not been addressed . In response, Entergy evaluated the CAOR and determined that
LCO 3.7.13 was non-conservative in SFP Region 2-2 and implemented the necessary
compensatory measures to ensure continued compliance with 10 CFR 50.68.
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Continued compliance of 1O CFR 50.68 is also dependent on the results of the Boraflex
monitoring program. This program determined that the Boraflex in the SFP degrades
with time. This determination is consistent with the NRC documented observance of
Boraflex degradation [Refs. 7 and 8)
In order to address the non-conservative TS and Boraflex degradation, Entergy
submitted a CSA in 2015 that credited yet to be installed metal-matrix-composite neutron
absorber inserts [Ref. 2). The intent was to install these inserts concurrent with NRC
review and approval of a planned future license amendment request that would have
credited the CSA. During review, the NRC requested additional information in June 2015
[Ref. 9) and Entergy issued a response in August 2015 [Ref. 1OJ. In November 2015,
the NRC issued a staff review of the CSA, concluding that "The NRC staff finds that the
CSA methodology is acceptable for use at IP2" [Ref. 11). However, due to the
prolonged schedule for the installation of the inserts, Entergy determined that a new
approach, that did not credit inserts, was needed .
The new approach, as documented in the proposed CSA (Enclosure 1), does not credit
inserts, but instead credits empty cells, RCCAs , and neutron leakage along the outer two
storage rows of the pool for criticality control. This new approach for the resolution of the
non-conservative TS and Boraflex degradation was the subject of an NRC preapplication public meeting held on July 26, 2017 [Ref. 12). As noted at the public
meeting , this approach is based on the previously submitted CSA methodology [Ref. 2]
which was accepted by the NRC, with several improvements including a depletion
analysis with peaking factor and axial blanket credit, validation updates regarding
RCCAs and temperature dependence, the inclusion of grid growth and creep biases,
eccentric placement bias, and full pool calculations.
The proposed CSA (Enclosure 1) is not compatible with the number of empty cells
currently in the SFP. Compatibility will be achieved by transferring the necessary number
of fuel assemblies to dry cask storage prior to implementation of the proposed TS
(Attachment 2).
The proposed CSA addresses storage of both IP2 and IP3 fuel assemblies in the IP2
SFP. Transfer and storage of spent IP3 fuel in the IP2 SFP was approved by the NRC
[Ref. 5] via Amendments 268 and 246 for IP2 and IP3, respectively. In this submittal,
there are no proposed changes to the IP3 Technical Specifications nor the IP2 and IP3
Appendix C Technical Specifications that control the inter-unit transfer of fuel.
The proposed CSA follows the guidance of DSS-ISG-2010-1, "Staff Guidance Regarding
the Nuclear Criticality Safety Analysis for Spent Fuel Pools" [Ref. 13] and NEI 12-16,
Rev. 2 draft c, "Guidance for Performing Criticality Analyses of Fuel Storage at LightWater Reactor Power Plants", August 2017 [Ref. 14). Compliance checklists are
provided in Enclosure 3 (NEI 12-16) and Section 10.1 of Enclosure 1 (DSS-ISG-201001 ). These checklists demonstrate that the guidance provided in these documents has
been followed in the proposed CSA.
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4.0

TECHNICAL ANALYSIS

4.1

Introduction
The proposed CSA (Enclosure 1) provides full details of the technical analysis that
supports this license amendment request. In this section , all references to the CSA are
references to Enclosure 1 unless otherwise stated. Likewise, all references to the TS are
references to the proposed TS in Attachment 2, unless otherwise stated .
NEI 12-16 [Ref. 14] provides guidance for performing fuel storage criticality analyses and
Entergy has used this guidance to ensure that the proper considerations are made in the
CSA and that all appropriate controls are implemented . The following provides a
summary of NEI 12-16 considerations applicable to this amendment request.

4.2

Acceptance Criteria
NEI 12-16, Section 2.1 summarizes the 10 CFR 50 .68 acceptance criteria for criticality
analyses .
Section 1.3 of the CSA reflects the requirements of 10CFR50.68(b)(4) which states in
part:
"If credit is taken for soluble boron, the k-effective of the spent fuel storage racks
loaded with fuel of the maximum fuel assembly reactivity must not exceed 0.95,
at a 95 percent probability, 95 percent confidence level, if flooded with borated
water, and the k-effective must remain below 1.0 (subcritical), at a 95 percent
probability, 95 percent confidence level, if flooded with unborated water."
The CSA takes credit for soluble boron. In addition to meeting the above criteria , an
engineering safety margin is provided in the CSA to cover unanticipated issues. The
engineering safety margin used is 1%, so that the k95195 target value is 0.99 for no
soluble boron and 0.94 with soluble boron.
Unless otherwise specified, all of the kett values reported below are raw calculated kett
values with no adjustment for bias and uncertainty. The final values to be compared to
the criticality criteria are the calculated values plus the total bias and uncertainty (notated
as "k 95195 ") •

4.3

Computer Codes
NEI 12-16, Sections 3.1 and 3.2 describe the types and uses of depletion and criticality
computer codes , and their validation that may be used in criticality analyses .
Section 2.1 of the CSA identifies the computer codes used in the analysis . The CSA
uses the t5-depl TRITON module of SCALE 6.1.2 for the depletion analysis and the
CSAS5 module for the criticality analysis. All of the analyses are performed using the
238 group ENDF/B-VII.O library.
The validation of the SCALE 6.1.2, TRITON (t5-depl) and CSAS5 models is discussed in
Section 4, and Append ix A of the CSA.
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4.4

Reactivity Effects of Depletion
NEI 12-16, Section 4.2 describes considerations for calculating reactivity effects of fuel
depletion. The significant parameters identified in NEI 12-16 which could affect the
reactivity of discharged fuel are considered in the identified Sections of the CSA as
follows:
Depletion Analysis
The depletion analysis treats historic fuel and current and future fuel differently. Historic
fuel is defined as fuel assemblies with identifications (IDs) A through X for IP2 and A
through AA for IP3. Current and future fuel is defined as fuel assemblies with IDs after X
for IP2 and after AA for IP3. As the fuel designs and operating condition of historic fuel
are known , the historic fuel can be pre-categorized . This pre-categorization is included
in TS Tables 3.7.13-2 and 3.7.13-3.
a. Power, moderator temperature and fuel temperature during depletion
Section 5.1 of the CSA determines the highest average moderator and fuel
temperatures during depletion to maximize fuel assembly reactivity after
depletion. As a result of radial power peaking, some assemblies are burned at a
higher relative power than the core average; thus, the moderator and fuel
temperatures are higher. The CSA uses the averaged assembly radial peaking
factor in the determination of the highest average moderator and fuel
temperatures.
b. Soluble boron during depletion
Section 5.3 of the CSA describes the reactivity dependence on soluble boron
during depletion. Soluble boron hardens the neutron spectrum , making the fuel
more reactive for a given burnup. The depletion calculations are performed at the
burnup averaged soluble boron concentration . Tables 3.5 and 3.6 of the CSA
show the cycle average soluble boron concentration for each cycle. Since nearly
every assembly is burned at least two cycles, the soluble boron to use for the
depletion analysis is the multi-cycle burnup averaged soluble boron for each
assembly.
c.

Presence of burnable absorbers
Section 5.2 of the CSA determines the maximum absorber burnup for the various
combinations of absorbers used at IP2 and IP3 (Pyrex, Wet Annular Burnable
Absorbers, and IFBA) which harden the neutron spectrum and maximize the
reactivity of burned fuel.

d. Rodded operation
Section 5.5 of the CSA evaluates the reactivity impact of control rods inserted
during power operation. The reference depletion analyses for historic fuel are
modeled with no control rods inserted. Control bank D is the only control bank
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that may be inserted above 70% of rated power. All historic assemblies under DBank were identified and the burnup requirement for storage was increased by
an appropriate burnup penalty, if necessary. For current and future fuel it is not
known which assemblies will be under D-bank. To cover power operation with
some control rods inserted , the top node for D-bank assemblies is depleted for 1
GWd/T with a control rod and lower nodes are depleted for 2 GWd/T with a
control rod . This approach eliminates the need to check future assemblies for
rodded operation under D-bank.
e. Cooling time
Section 5.9 of the CSA determines the isotopic inventory with cooling time.
Cooling time credit is limited to 25 years . This restriction is included in the notes
to TS Table 3.7.13-1.
f.

Operation at reduced power at end of core life
Section 5.8 of the CSA determines the reactivity effect of operation at reduced
power at the end of core life. To account for this effect, the amount of Pm-149 is
reduced which results in a reactivity penalty of about 100 pcm in all criticality
calculations. This covers coast downs to 50% power and covers all past
operating experience and anticipated future operation at IP2 and IP3.

g. Early shutdown
If a cycle is shut down very early, it is possible that the limiting soluble boron
used in the depletion analysis (950 ppm) would not be met. The cycle would
have to be shut down extremely early since the 950 ppm would be violated only if
the cycle were shut down more than two months early. To cover this unlikely
possibility, a special depletion was done at a soluble boron concentration of 1200
ppm throughout the depletion (this value exceeds the highest cycle average ppm
at any burnup) . If the burnup averaged ppm for any assembly exceeds 950 ppm ,
burnup penalties of 0.2, 0.3, 0.6, and 0.9 GWd/T would have to be applied to the
burnup requirement for Category 2, 3, 4, and 5, respectively. These adjustments
are included in the notes to TS Table 3.7.13-1.
h. Flux suppression inserts
Section 8.9 of the CSA determines the reactivity effect of hafnium inserts that
were used only at IP3. The burnup requirements are adjusted for any IP3
assembly that contained a hafnium insert. This adjustment is included in the
notes to TS Figure 3.7.13-1.
Fuel assembly physical changes with depletion
Section 6.3 of the CSA evaluates the reactivity effect of clad creep and grid
growth and conservative models were developed .

I

J
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Depletion bias and uncertainty
Section 5.6 of the CSA demonstrates that the utilization of the 5% uncertainty
allowed by DSS-ISG-2010-01 is appropriate.
4.5

Fuel Assembly and Storage Rack Modeling
NEI 12-16, Section 5 describes methods for fuel assembly and spent fuel rack modeling.
The significant parameters identified in NEI 12-16 which could affect the reactivity of
discharged fuel are considered in the identified Sections of the CSA as follows :
a. Fuel assembly modeling considerations
Sections 3.2 and 3.3 of the CSA provide details of the fuel assembly and insert
designs used at IP2 and IP3. In all cases nominal dimensions are provided with
tolerances, if required . The CSA uses several fuel designs to bound groups of
fuel assemblies. All presently stored and anticipated IP2 and IP3 fuel assemblies
are covered by a group.
b. Design basis fuel assembly
Sections 3.2 and 3.3 of the CSA provide a review of fuel and insert designs for
both IP2 and IP3. The review was conducted to ensure that the analysis bounds
all of the fuel and insert designs.
c. Axial burnup distribution
Section 6.2 of the CSA specifies the axial power shape over the life of the
assembly as the axial burnup profile used in the depletion calculation . The DOE
axial burnup profiles are used with a limited number of exceptions. The
exceptions use the actual assembly axial burnup profile.
Section 6.2 of the CSA optimizes the number and size of the nodes in the axial
burnup distribution used in the criticality calculations.
d. Reactor record burnup uncertainty
Section 7.2 of the CSA addresses the reactor record burnup uncertainty. The
burnup uncertainty from the reactor records is assumed to be 5% of the burn up.
e. Assembly inserts and integral absorber credit
Section 6.6 of the CSA credits RCCAs inserted in assemblies at specific SFP
locations. In addition , RCCAs may be used to reduce the reactivity of assemblies
that would otherwise fail the loading requirements. No credit is taken for any
other inserts in the criticality calcu lations. The depletion calculations are
performed with inserts in order to harden the neutron spectrum and maximize the
reactivity of burned fuel.
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The RCCA atom densities are reduced by 10% to cover potential depletion . The
CSA concludes that any depletion of the control rods is insignificant.
CSA Figure 10.1 and TS Figure 3.7.13-1 show the SFP cell locations where
RCCA credit is taken .
For current and future fuel the CSA takes credit for IFBA in unburned fuel. To
provide flexibility in fuel design, the number of IFBA for fresh fuel can be reduced
for lower enrichments . The number of minimum IFBA for enrichments less than
or equal to 3.0, 3.5, 4.0, 4.5, and 5.0 w/o is 0, 16, 32 , 48, and 64, respectively.
TS Table 3.7.13-1 shows this IFBA credit.
Storage rack modeling
a. Spent fuel pool racks
Section 3.1 of the CSA describes the spent fuel racks. The Region 1 fuel racks
(flux trap design) contain Boraflex in sheaths and Region 2 is an egg-crate
design where square storage tubes are joined at the corners via spacer rods
creating "resultant" cells between the tubes . Boraflex sheaths are in place in all
cells in Regions 1 and 2. The Boraflex is not credited in the CSA. In the CSA,
nominal dimensions are provided with tolerances, if required.
Section 8.1 of the CSA determines the SFP temperature at which maximum
reactivity occurs in Regions 1 and 2. The temperature producing the maximum
reactivity is used when comparing k95195 against the acceptance criteria .
Section 7.3 of the CSA evaluates the eccentricity bias associated with the
random placement of a fuel assembly within a storage cell. The reference
calculation is the 8x8 model with centered assemblies. The eccentricity bias is
applied to the centrally located 2x2 results.
4.6

Configuration Modeling
NEI 12-16, Section 6 defines configuration modeling as any unique combination of
requirements for fuel , inserts (either fixed neutron absorbers or reactivity hold-down
devices) and/or empty cells for a rack design.
Configuration modeling
a. Fuel assembly categorization
Sections 1.2 and 8 of the CSA define five fuel assembly reactivity categories
based on minimum required burnup. The minimum required burnups are chosen
to optimize the storage of fresh and once burnt fuel assemblies in Region 1
(Categories 1, 2, and 3) , and to optimize the storage of permanently discharged
assemblies in Region 2 (Categories 4 and 5).
The fuel categories are numbered from the most reactive fuel (Category 1) to the
least reactive fuel (Category 5). The assembly's enrichment, burnup, cooling
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time , and averaged assembly peaking factor are used to determine the reactivity
category. The reactivity categories are shown in order of decreasing reactivity in
the following table.

Reactivity
Category
1
2
3
4
5

Minimum Required Burnup (MRB)
(GWd/T)
0
21
28.5
MRB = Curve fit
MRB for Category 4 plus 11

Section 10.2 of the CSA and TS Table 3.7.13-1 provide the curve fit equation ,
adjustments to, and the limits of applicability of the above table .
As identified in Table 10.2 and the notes to TS Figure 3.7.13-1 , Category 1 fuel
assemblies that contain an RCCA are Category 4. Likewise , Category 2, 3, or 4
fuel assemblies containing an RCCA are Category 5.
b. Categorization of historic fuel assemblies (fuel assemblies with IDs A through X)
Section 5 of the CSA describes the depletion calculations. For historic fuel
assemblies , these calculations utilize actual fuel assembly depletion conditions
instead of bounding conditions that would penalize most assemblies for which
the depletion conditions are known. This data includes use of inserts, burnup
achieved while the insert was in the assembly, use of control rods , soluble boron
level, averaged assembly peaking factor, and use of axial blankets. The fuel
categorization of historic fuel is accomplished by use of batch groupings with
similar characteristics . The depletion analysis is performed for each batch
grouping using bounding depletion parameters. For some historic fuel
assemblies the bounding parameters are overly conservative . For such
assemblies , the actual depletion parameters are used . Historic fuel assemblies
have been pre-categorized as shown in Appendix B to the CSA and TS Tables
3.7 .13-2 and 3.7.13-3.
c.

Categorization of current and future fuel assemblies (fuel assemblies with IDs A
through AA)
For current and future fuel assemblies bounding depletion assumptions are used.
Table 10.2 of the CSA and TS Table 3.7.13-1 provide the minimum required
burnup for each reactivity category for these fuel assemblies .
Controls which ensure future fuel designs satisfy the assumptions of the analysis
are discussed in the Licensee Controls section 4.9 below.
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d. SFP storage location by fuel assembly category
The CSA uses a cell dependent reactivity. That reactivity by position is defined in
Figure 10.1 and TS Figure 3.7.13-1 by use of cell categories , required control
rods , and two types of water holes. Each cell in the IP2 SFP has a predetermined
minimum fuel category. However, there are a few alternative configurations of the
cell categories in the SFP. The criteria for forming the alternative configurations
are provided in the notes to TS Figure 10.7.13-1 .
·
Section 8 of the CSA determines acceptable storage locations for each fuel
assembly reactivity category. Fig ure 10.1 is the base case configuration and
Figures 10.2, 10.3 and 10.4 are examples of allowable configurations . These
figures are included in the TS as Figures 3.7.13-1 and 3.7.13-2. Note that the
base case arrangement only shows four reactivity categories since it is the most
limiting reactivity arrangement.
NEI 12-16, Section 6 also describes acceptable methods for modeling normal
conditions , interfaces and abnormal and accident conditions.
Normal conditions
a. SFP conditions
The SFP is required by TS 3.7.12 to contain at least 2000 ppm of soluble boron .
The water temperature during normal operation ranges from above freezing to
180°F.
Section 10 of the CSA addresses normal loading configurations . Figure 10.1 of
the CSA and TS Figure 3.7.13-1 show the base case normal configuration . This
is the most limiting reactivity arrangement and , as such , is the configuration used
in the accident analyses . As shown in the notes to TS Figure 3.7.13-1 fuel
assemblies of any higher numbered Category can be stored in any cell location
that allows for a lower numbered Category. For example, a Category 5 fuel
assembly can be stored in Category 1, 2, 3, 4, and 5 cells . Any cell may be
empty.
Figure 10.1 of the CSA and TS Figure 3.7.13-1 show SFP cell locations where
RCCAs are credited . These RCCAs that are required in the fuel layout may not
be credited to raise the category of that fuel assembly (for example , a Category 2
assembly with an inserted RCCA may not be placed in a location that requires an
RCCA) .
Figure 10.1 of the CSA and TS Figure 3.7.13-1 show SFP cell locations where
Water Holes and 50% Water Holes are credited. Water Holes and 50% Water
Holes are defined in the notes to TS Figure 3.7.13-1.
Figure 10.1 of the CSA and TS Figure 3.7.13-1 show two blocked cells. One of
these cells is at the Region 1 and 2 interface and is not credited . The other is
located at the edge of the pool above the cask loading area . This cell blocker is
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credited and allows for storage of a Category 4 fuel assembly on both sides of
the cell blocker.
Section 10.3 of the CSA and the notes to TS Figure 3.7.13-1 allow for the
formation of areas of Category 1 fuel in both Regions 1 and 2. Region 1
examples are provided in TS Figure 3. 7.13-2.
Section 8.4 of the CSA determines that the k95195 for the Figure 10.1 Region 1 and
2 configurations are 0.9881 and 0.9897 , respectively, and therefore meet the
acceptance criteria .
b. Movement of fuel
Section 9.1 of the CSA addresses movement of fuel assemblies in and around
the pool, fuel inspection and fuel reconstitution . An assembly is isolated if there is
20 cm of water between assemblies. There are two locations where it would be
possible to place two assemblies within 20 cm of each other outside of the rack:
when a fuel assembly is in the fuel elevator and another fuel assembly is vertical
in the upender. However, procedures will not permit moving an assembly within
25 cm of either of those locations when another assembly is in either the fuel
elevator or upender.
Section 8.4 of the CSA addresses the Category 5 fuel assemblies in Figure 10.1
that are required to contain a full length RCCA. There is a restriction on the
movement of such fuel , namely, that the RCCA must not be placed in or removed
while the assembly is in the RCCA credited location unless all the eight adjacent
cells are empty. This restriction is included in TS 3.7.13 LCO .
c. Normal storage of miscellaneous material
Section 8 of the CSA addresses the use of the failed fuel containers, the fuel rod
storage basket, assemblies with missing fuel rods, and the storage of non-fuel
materials.
Failed fuel containers
The southeast corner of the spent fuel pool contains two 16" circular pipes that
are used as failed fuel containers. The CSA permits 16 fuel rods in each of these
failed fuel containers. The maximum of 16 fuel rods in each of the failed fuel
containers will be controlled by procedure.
Fuel rod storage basket
There is a movable fuel rod storage basket that can be used to store fuel rods.
This basket can fit in a storage cell and has 52 holes for storing fuel rods. The
fuel rod storage basket is classified as reactivity Category 4 and this
categorization is included in TS Table 3.7.13-2.
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Assemblies with missing fuel rods
Reconstituted fuel assemblies may be stored in the SFP provided a 4GWd/T
burnup penalty is added to the MRB for those assemblies that did not have
stainless steel rods installed . This requirement is included in the notes to TS
Table 3.7.13-1 .
Storage of non-fuel material
Water Holes and 50% Water Holes may be used to store miscellaneous
materials with certain restrictions. These restrictions are included in the notes to
TS Figure 3.7.13-1 .
In summary, the CSA concludes that under normal operations with no soluble boron
credit, k95195 is maintained below the acceptance criterion of 1.00. The target value of
0.99 is also met.
Interfaces
Section 6.6 of the CSA describes the full pool model that was developed to take
advantage of leakage at the boundaries of the pool and for use in checking interfaces
between category cells .
Figure 10.1 of the CSA and TS Figure 3.7.13-1 show the SFP rack layout, the Region
1/2 interface, and the interfaces between cell categories .
Accident Analyses
The CSA assumes that the accident occurs when the pool is configured in the most
reactive state allowed by normal operations. This configuration is shown on Fig 10.1 of
the CSA.
The CSA has analyzed the following postulated accident conditions assuming a SFP
soluble boron concentration of 2000 ppm.
a. Temperatures beyond normal operating range
Section 9.4 of the CSA assumes that the pool water is boiling including a 20%
void fraction and determines a nominal kett Of 0.7464 for this accident. This case
has a large margin to the 0.94 target, so calculation of a bias and uncertainty for
this specific case is not necessary.
b. Dropped and mislocated assembly
Section 9.3 of the CSA assumes that a fresh fuel assembly at maximum
enrichment is dropped into an empty cell in Region 2 and determines a nominal
kett Of 0.8700 for the dropped assembly accident.
Section 9.2 of the CSA assumes that a fresh fuel assembly at maximum
enrichment is placed in the pool next to the rack in the most reactive location and
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determines a nominal k811 of 0.7864 for the worst case mislocated/misplaced
assembly accident.
In these cases there is a large margin to the 0.94 target and 0.95 acceptance
criterion, so calculation of a bias and uncertainty is not necessary.
An assembly dropped horizontally on top of other assemblies is not specifically
analyzed because the assemblies are decoupled as a result of the structure
above the active fuel.
c. Assembly mislead
Section 9 of the CSA states that a single misloaded assembly is bounded by a
fresh fuel assembly at maximum enrichment dropped into an empty cell and
therefore is not specifically evaluated .
d. Multiple assembly misload
Section 9.5 of the CSA determines a worst case k95195 of 0.9375 for this accident.
The worst case occurs in Region 2, with the assumption that all cells that are
permitted to contain fuel are modeled as misloaded with once burned 5.0 w/o fuel
with a burnup of 24 GWd/T. The water hole and 50% water hole locations
remained empty.
e. Seismic
Section 9.7 of the CSA determines that ke11 is not sensitive to a seismic event.
Any absorber plates that could be affected by a seismic event are not credited
and the space between the rack modules is not credited .
In summary, the CSA concludes that the limiting accident is a multiple misload accident.
It is concluded that a SFP TS minimum soluble boron concentration of 2000 ppm will
maintain k95195 below the acceptance criterion of 0.95 including all uncertainties and
biases for this postulated scenario. The target value of 0.94 is also met. Thus,
compliance with 10 CFR 50 .68 is maintained.
4.7

Soluble Boron Credit
NEI 12-16, Section 7 describes conditions for soluble boron credit under normal and
accident conditions including a boron dilution accident. The IP2 pool is required to
contain at least 2000 ppm of soluble boron whenever any fuel assembly is stored in the
SFP (TS LCO 3.7.12 "Spent Fuel Pit Boron Concentration").
a. Normal Conditions
Section 8 of CSA determines that the Region 1 and Region 2 racks have a k95195
of less than 1.0 with the racks loaded with a certain bounding initial enrichment,
number of IFBAs, and designated storage cells void of fuel , and the racks flood
with unborated water at a temperature corresponding to the highest reactivity.
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b. Accident Conditions
Section 9 of CSA evaluates the accident condition at the minimum soluble boron
concentration allowed by the Technical Specifications and demonstrates that at
this concentration k95195 is maintained below the acceptance criterion of 0.95
including all uncertainties and biases.
c.

Boron Dilution Accident
Section 9.6 of CSA assumes a minimum soluble boron concentration of 700 ppm
in the boron dilution accident. This is less than the 786 ppm determined in the
boron dilution analysis of record (NET-173-02) that was submitted in support of
the CAOR [Ref. 1]. The CAOR concluded that sufficient time is available to
detect the dilution of the pool , and to mitigate the dilution, prior to the pool boron
concentration decreasing from the Technical Specification minimum of 2000 ppm
to 786 ppm - the value necessary in the CAOR to ensure subcriticality under nonaccident conditions.
NET-173-02 evaluated postulated unplanned SFP boron dilution scenarios . The
evaluation considered various scenarios by which the SFP boron concentration
may be diluted and the time available before the minimum boron concentration
necessary to ensure subcriticality for the non-accident condition (i.e. in
accordance with the double-contingency principle it was not assumed that an
accident occurs concurrent with the spent fuel pit dilution event). NET-173-02
determined that an unplanned or inadvertent event that could dilute the SFP
boron concentration from 2000 ppm to 786 ppm is not a credible event because
of the low frequency of postulated initiating events and because the event would
be readily detected and mitigated by plant personnel through alarms, flooding ,
security and operator rounds through the SFP area . Entergy has confirmed that
the assumptions made in the boron dilution CAOR regarding accident detection
and mitigation remain valid .
The CSA conservatively credits 700 ppm (versus an already not credible 786
ppm in the CAOR) of soluble boron. It is concluded that a SFP TS minimum
soluble boron concentration of 700 ppm will maintain k95195 below the acceptance
criterion of 0.95 for this postulated scenario . The target value of 0.94 was also
met. Thus, compliance with 10 CFR 50.68 is maintained .

4.8

Calculation of Maximum kett
NEI 12-16, Section 8 describes an acceptable methodology for determining the
maximum kett· The maximum kett (k95195 ) is determined by adding to the nominal kett any
biases that exist in the methodology and the statistical combination of uncertainties.
Section 7.0 of the CSA describes sensitivity studies that were conducted to determine
the uncertainties and biases associated with manufacturing tolerances, burnup,
validation , eccentric placement of fuel , and the Monte Carlo statistical methodology.
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4.9

Licensee Controls
NEI 12-16, Section 9 describes controls that help to ensure that the conditions evaluated
in the nuclear criticality safety analysis are and remain bound ing to the current plant
operating parameters.
Appropriate licensee controls include plant procedures and programs that control
storage configurations, and burnup/enrichment loading curves, that ensure that the
storage of fuel is bounded by the criticality analyses.
Procedural Controls
Entergy will administratively control the categorization of fuel assemblies and their
storage in the SFP in accordance with the following .
1. Procedural controls will be developed to ensure that fresh and burnt fuel will be
stored in accordance with TS 3.7.13. This will require revisions to procedures for
preparing, reviewing , and performing fuel moves.
The current process for moving fuel assemblies is controlled by system operating
procedure SOP 2-SOP-17.12, "Spent Fuel Handling Machine and Spent Fuel Pit
Operations". This procedure provides the detailed steps associated with the
equipment controls on the fuel handling machines, as well as the required
communications necessary between the SFP bridge operator, the spotter, and
the fuel handling supervisor (FHS).
Fuel movement plans are developed by experienced and qualified personnel.
O-NF-203, "Internal Transfer of Fuel Assemblies and Inserts," is the governing
document for preparation of fuel move sheets. Both fresh and spent fuel is
moved in and out of the SFP, and within the SFP in accordance with Fuel
Transfer Forms. The forms are generated using the Shuffleworks computer code
and in accordance with the procedural controls of O-NF-203.The procedure
requires an independent review by another qualified person and ensures that
both the preparer and reviewer verify that the fuel move sheet would result in
approved storage patterns per TS 3.7 .13.
The following human performance tools are used during fuel handling activities;
a. Three-way communications between the fuel handling machine
operator and the FHC is used during verification of "from" and "to"
locations, and during verification of fuel handling machine mast
orientation. All fuel handling communications will be in accordance
with procedure EN-FAP-OU-108, which includes FHS/SRO
permission prior to latch/unlatch.
b. Place-keeping on the fuel moves sheets is required for each fuel
move step.
c. The performance of fuel move evolutions is preceded with formal prejob briefs.
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2. Current procedures require all fuel movement plans be prepared and
independently reviewed by Reactor Engineers.
These requirements will not change, but the training for obtaining these
qualifications will be updated to reflect the revised TS and associated procedure
changes . Training will be provided to all currently qualified personnel in these
positions related to the changes . It is recognized that with the implementation of
the proposed TS there will be a significant difference in how the SFP will be
arranged. Therefore , training will be provided to ensure that the individuals that
prepare the fuel move sheets and the fuel handlers will be able to clearly
understand, and easily identify, which patterns are acceptable in accordance with
the TS. This training will be requ ired to maintain fuel move sheet development
qualifications and the fuel handler qualification.
There are several tools that are already in place that will be revised to aid in the
development of the fuel move sheets. Categorizing a fuel assembly is
procedurally controlled and will continue to provide a straightforward means to
identifying the correct category for each assembly. Then , to identify where it is
acceptable to place those fuel categories in the SFP, the Shuffleworks computer
code has the ability to identify graphically and in color the locations acceptable
for storage of each fuel category. This minimizes the possibility of an error in
designing the move sheets.
The above controls and qualification requirements are considered appropriate to
minimize the probability of the occurrence of a fuel misload event.
Future Fuel Types
Entergy will establish controls which will ensure that future fuel designs will meet the
CSA requirements. Table 10.3 of the CSA provides the fuel design requirements for
future fuel designs. These parameters will be verified during the core reload design
process .
Pre and Post Irradiation Characterization
Entergy will establish controls which will ensure that the future fuel assembly operating
requirements will meet the CSA requirements . Table 10.4 of the CSA provides the fuel
assembly operating requirements for current and future fuel designs. These parameters
will be verified following fuel depletion. Should an assembly not meet any of the fuel
assembly operating requirements of Table 10.4 of the CSA, then the fuel must be
categorized as Category 1 (or Category 4 if a full length RCCA is inserted). This
categorization will be controlled by procedure.
Entergy will evaluate any future design changes to SFP racks , fuel assemblies , RCCAs ,
inserts, cell blockers , the fuel rod storage basket, failed fuel containers , etc. in
accordance with existing procedures and processes for changes to the facility. These
evaluations would employ the requirements for documentation and implementation
under the provisions of 1OCFR50.59.
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5.0

REGULATORY ANALYSIS

5.1

No Significant Hazards Considerations
Entergy has evaluated whether or not a significant hazards consideration is involved with
the proposed amendment by focusing on the three standards set forth in 1O CFR 50.92 ,
"Issuance of Amendment," as discussed below:
1. Does the proposed amendment involve a significant increase in the probability or
consequences of an accident previously evaluated?
Response: No.
The proposed amendment was evaluated for impact on the following previously
evaluated events and accidents:

-

Multiple Misloads
Misplaced Assembly
Dropped Assembly
Misloaded Assembly
Over Temperature
Seismic
Boron Dilution
Fuel Handling Accident
Loss of Spent Fuel Pool Cooling

Multiple misloads, misplaced assembly, dropped assembly, misloaded accidents
Operation in accordance with the proposed Technical Specifications will not
significantly increase the probability of multiple misloads, misplaced assembly,
dropped assembly and misloaded assembly accidents because:
a. There are no changes to the equipment for fuel handling or how fuel assemblies
are handled , including how fuel assemblies are inserted into and removed from
SFP storage locations. There are no changes to how RCCAs will be handled ,
including how RCCAs are inserted into, or removed from, a fuel assembly.
b. The processes and procedures that are currently in place are sufficiently robust.
The proposed Technical Specifications utilize the same basic fuel assembly
classification and storage location concepts as those currently in place. However,
they do represent a minimal increase in complexity:
-

The current TS for fuel storage are complex because the Boraflex neutron
absorber built into the SFP racks has degraded . To address this degradation
the SFP is divided into four irregularly shaped Regions (Region 1-1, Region
1-2, Region 2-1 , and Region 2- 2). In addition to the four regions there are six
special locations known as peripheral locations in Region 2-2 which are
treated as suitable for storage of fuel otherwise designated for Region 1-1 or
1-2. These regions are graphically depicted in the current TS Figure 3.7.13-5.
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Each one of these regions has its own rules for fuel placement which are
identified in the TS.
-

-

The current Technical Specifications determine a minimum required burnup
for each fuel assembly based on initial enrichment, burnup, and cooling time
with individual fuel assembly storage location within the SFP restricted based
on this minimum required burnup . The minimum required burnup is
determined for each of the four regions ( 1-1, 1-2, 2-1, and 2-2) that utilize a
total of ten curves . The proposed assembly categorization is slightly more
complex due to the following:
-

the minimum required burnup is dependent on the averaged assembly
peaking factor in addition to the initial enrichment, burnup, and cooling
time .

-

the minimum required burnup is used to determine the reactivity
category of each fuel assembly.

-

the minimum required burnup is adjusted, as necessary, to account
for hafnium inserts, a reconstituted fuel assembly with missing
stainless steel replacement rods, and a maximum burnup average
boron concentration in excess of 950 ppm .

The current Technical Specifications restrict acceptable SFP storage
locations to Regions 1-1, 1-2, 2-1 and 2-2 based on minimum required
burnup. The proposed Technical Specifications are minimally more complex
due to the following:
-

acceptable storage locations are defined by fuel assembly category
and a base configuration is specified. There are five reactivity
categories . Certain cell locations in Region 2 require that Category 5
fuel assemblies contain a full length RCCA.

-

the base configurations in Region 1 and Region 2 may be changed in
accordance with certain well-defined criteria. An example of a change
to a base configuration is that a checkerboard area may be formed in
Region 2 where all four sides of the checkerboard are rows of empty
cells.

The minimal increase in complexity of current and future fuel categorization and SFP
storage restrictions is offset by the significant number of fuel assemblies that have
been pre-categorized in TS Tables 3.7.13-2 and Table 3.7.13-3. The minimal
increase is also offset by the use of two curves to determine the minimum required
burn up (instead of the 10 currently used).
Operation in accordance with the proposed TS will not significantly increase the
consequences of multiple misloads, misplaced assembly, dropped assembly and
misloaded assembly criticality accidents because the proposed CSA demonstrates
that the acceptance criteria continue to be met for each of these accidents.
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Over temperature accident
Operation in accordance with the proposed TS will not significantly increase the
probability of an over temperature accident because the proposed change does not
alter the manner in which the IP2 spent fuel cooling loop is designed , operated , or
maintained .
Operation in accordance with the proposed TS will not significantly increase the
consequences of an over temperature accident because the proposed CSA
demonstrates that the acceptance criteria continue to be met for this accident.
Seismic event
Operation in accordance with the proposed TS will not significantly increase the
probability of a seismic event because there are no elements of the proposed
changes that influence the occurrence of any natural event.
Operation in accordance with the proposed TS will not significantly increase the
consequences of a seismic event because the proposed changes do not significantly
alter the physical arrangement of the spent fuel racks and do not increase the
allowable number of fuel assemblies to be stored in the pool. The proposed TS
changes require two cell blockers to be in place . These cell blockers have been
evaluated and they have a negligible effect on the seismic response of the SFP
racks. In addition , the proposed TS changes allow for the placement of
miscellaneous non-actinide materials, for example , empty or full trash baskets in fuel
positions of any category, in Water Holes and in 50% Water Holes. The placement of
miscellaneous materials in the identified locations has been evaluated and has a
negligible effect on the seismic response of the SFP racks .
Boron dilution accident
Operation in accordance with the proposed TS will not significantly increase the
probability of a boron dilution event because the proposed change does not alter the
manner in which the IP2 spent fuel cooling system or any other plant system is
designed, operated , or maintained, or otherwise increase the likelihood of adding
significant quantities of unborated water into the spent fuel pit.
Operation in accordance with the proposed TS will not significantly increase the
consequences of a boron dilution event because the TS minimum soluble boron
concentration remains unchanged at 2000 ppm and the boron concentration required
to ensure keff less than or equal to 0.95 has been evaluated at 700 ppm . The
proposed CSA demonstrates that the acceptance criteria continue to be met for this
accident.
Fuel handling accident
Operation in accordance with the proposed TS will not significantly increase the
probability of a FHA because the individual fuel assemblies will be moved using the
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same equipment, procedures , and other administrative controls (i.e. fuel move
sheets) that are currently used .
Operation in accordance with the proposed TS will not significantly increase the
consequences of a FHA because the radiological source term of a single fuel
assembly will remain the same.
Loss of spent fuel pool cooling
Operation in accordance with the proposed TS will not significantly increase the
probability of a loss of spent fuel pit cooling because the proposed change does not
alter the manner in which the IP2 spent fuel cooling loop is designed , operated, or
maintained .
Operation in accordance with the proposed TS will not significantly increase the
consequences of a loss of spent fuel pit cooling because the proposed change
credits empty cells whereas the thermal design basis for the spent fuel pit cooling
loop provides for all fuel pit rack locations to be filled at the end of a full core
discharge. The proposed TS changes require two cell blockers to be in place . These
cell blockers have been evaluated and they have a negligible effect on the thermal
response to a loss of spent fuel pool cooling. In addition , the proposed TS changes
allow for the placement of miscellaneous non-actinide materials, for example , empty
or full trash baskets in fuel positions of any category, in Water Holes and in 50%
Water Holes. The placement of miscellaneous materials in the identified locations
has been evaluated and has a neglig ible effect on the thermal response to a loss of
spent fuel pool cooling.
Therefore, the proposed change does not involve a significant increase in the
probability or consequences of an accident previously evaluated .
2. Does the proposed amendment create the possibility of a new or different kind of
accident from any accident previously evaluated?
Response: No.
Operation in accordance with the proposed TS do not create the possibility of a new
or different kind of accident from any accident previously evaluated. No new modes
of operation are introduced by the proposed changes. The proposed changes will not
create any failure mode not bounded by previously evaluated accidents.
Therefore , the proposed changes do not create the possibility of a new or different
kind of accident, from any accident previously evaluated.
3. Does the proposed amendment involve a significant reduction in a margin of safety?
Response : No.
Operation in accordance with the proposed TS does not involve a significant
reduction in a margin of safety.
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The margin of safety required by 10 CFR 50 .68(b)(4) remains unchanged . The
evaluations in the CSA confirm that operation in accordance with the proposed
amendment continues to meet the required subcriticality margins for both normal
operations and accident conditions . In addition , the SFP seismic and thermal
margins are essentially unchanged.
Therefore, the proposed change does not involve a significant reduction in a margin
of safety.
Based on the above , Entergy concludes that the proposed amendment to the IP2
Technical Specifications presents no significant hazards consideration under the
standards set forth in 10 CFR 50 .92(c) , and , accordingly, a finding of "no significant
hazards consideration" is justified.
5.2

Applicable Regulatory Requirements/Criteria
Criterion 2 of 10 CFR 50 .36(c)(2)(ii), "A technical specification limiting condition for
operation of a nuclear reactor must be established for each item meeting one or more of
the following criteria: A process variable , design feature , or operating restriction that is
an initial condition of a design basis accident or transient analysis that either assumes
the failure of or presents a challenge to the integrity of a fission product barrier."
GDC 61 - Fuel Storage and Handling and Radioactivity Control , "The fuel storage and
handling , radioactive waste, and other systems which may contain radioactivity shall be
designed to assure adequate safety under normal and postulated accident conditions.
These systems shall be designed (1) with a capability to permit appropriate periodic
inspection and testing of components important to safety, (2) with suitable shielding for
radiation protection , (3) with appropriate containment, confinement, and filtering
systems , (4) with a residual heat removal capability having reliability and testability that
reflects the importance to safety of decay heat and other residual heat removal , and (5)
to prevent significant reduction in fuel storage coolant inventory under accident
conditions ."
GDC 62 - Prevention of Criticality in Fuel Storage and Handling, "Criticality in the fuel
storage and handling system shall be prevented by physical systems or processes ,
preferably by use of geometrically safe configurations."
NUREG-0800, Standard Review Plan 9.1.2, "Spent Fuel Storage" : "Nuclear reactor
plants include storage facilities for the wet storage of spent fuel assemblies. The safety
function of the spent fuel pool and storage racks is to maintain the spent fuel assemblies
in a safe and subcritical array during all credible storage conditions and to provide a safe
means of loading the assemblies into shipping casks ."
10 CFR 50.68 (b)(4):"lf no credit for soluble boron is taken, the k-effective of the spent
fuel storage racks loaded with fuel of the maximum fuel assembly reactivity must not
exceed 0.95 , at a 95 percent probability, 95 percent confidence level, if flooded with
unborated water. If credit is taken for soluble boron , the k-effective of the spent fuel
storage racks loaded with fuel of the maximum fuel assembly reactivity must not exceed
0.95 , at a 95 percent probability, 95 percent confidence level , if flooded with borated
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water, and the k-effective must remain below 1.0 (subcritical), at a 95 percent probability,
95 percent confidence level , if flooded with unborated water."
The proposed changes consider the types of fuel used for past, current and planned
future operating conditions for IP2 and IP3. Storage of this fuel in the spent fuel storage
pools does not change the compliance with the above general design criteria and are
also consistent with the above Standard Review Plan and 10 CFR 50.68 (b)(4) .
5.3

Environmental Considerations
Entergy has concluded that the proposed changes and determined that the changes do
not involve (1) a significant hazards consideration (2) a significant change in the types or
significant increase in the amounts of any effluents that may be released off-site, or (3) a
significant increase in individual or cumulative occupational radiation exposure.
Accordingly, the proposed changes meet the eligibility criteria for categorical exclusion
set forth in 10 CFR 51 .22(c) (9). Therefore, pursuant to 10 CFR 51 .22(b), no
environmental impact statement or environmental assessment need be prepared in
connection with the proposed amendment.
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3.7 PLANT SYSTEMS
3.7.13

Spent Fuel Pit Storage

0 3.7.13

IP2 fuel assemblies stored in the Spent Fuel Pit shall be classified in
accordance with Figure 3.7.13-1, Figure 3.7.13-2 , Figure 3.7.13-3 , and
Figure 3.7.13-4, based on initial enrichment, burnup , cooling time and
number of Integral Fuel Burnable Absorbers (IFBA) rods; and ,
Fuel assembly storage location within the Spent Fuel Pit shall be restricted to
Regions identified in Figure 3.7.13-5 as follows :
a.

Fuel assemblies that satisfy requirements of Figure 3.7.13-1 may be
stored in any location in Region 2-1 , Region 2-2 , Region 1-2 or
egion 1-1 ;

b.

Fuel semblies that satisfy requirements of Figure 3.7.13-2 may be
stored in ny location in Region 2-2 , Region 1-2 or Region 1-1;

c.

Fuel assembli that satisfy requirements of Figure 3.7.13-3 may be
stored in any lo tion in Region 1-2, Region 1-1 , or in locations
designated as "peri era!" cells in Region 2-2; and

d.

Fuel assemblies that satis
stored:

requirements of Figure 3.7 .13-4 may be

1)

In any location in Region 1-

or

2)

In a checkerboard loading confi ration (1 out of every two
cells with every other cell vacant) in egion 1-1 ; or

3)

In locations designated as "peripheral" ce

in Region 2-2.

IP3 fuel assemblies shall be stored in Region 1-2 of the Spen uel Pit.
Only assemblies with initial enrichment~ 3.2 and :S 4.4 w/o U235 a d
discharged prior to IP3 Cycle 12 shall be stored in the Spent Fuel P1 .
APPLICABILITY:

INDIAN POINT 2

Whenever any fuel assembly is stored in the Spent Fuel Pit.

3.7 .13-1

Amendment No.

Spent Fuel Pit Storage
3.7.13

ACTIONS
REQUIRED ACTION

CONDITION
A.

Requirements of the
LCO not met.

COMPLETION TIME

A.1

- NOTE LCO 3.0.3 is not
applicable·-------------------Initiate action to move the
noncomplying fuel
assembly to an acceptable
location .

Immediately

Replace by revised Surveillance
Requirements (Insert 2)
SURVEILLANCE
SR 3.7.13 .1

Verify by a
assembly has be
classified in accordance with
Figure 3.7.13-1, Figur
7.13-2 , Figure 3.7 .13-3, or
Figure 3.7.13-4 and meets
intended storage location .

FREQUENCY
Prior to storing the
fuel assembly in
the Spent Fuel Pit.

OR
Verify by administrative means that the IP3 fuel
assembly meets the requirements for the intended
storage location .

INDIAN POINT 2

3.7.13-2

Prior to storing the
I assembly in
the
t Fuel Pit.

Amendment No .

Spent Fuel Pit Storage
3.7.13

Replace by new Figure 3.7 .13- 1
(Insert 3)
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(Insert 4) and new Tables 3.7.13-1 ,
3.7.13-2, and 3.7.13-3 (Insert 5)
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Amendment No.

INSERT 1
LCO 3.7.13

IP2 fuel assemblies stored in the Spent Fuel Pit shall be categorized in
accordance with Table 3.7.13-1 or, if pre-categorized , Table 3.7.13-2 .
IP3 fuel assemblies stored in the Spent Fuel Pit shall be categorized in
accordance with Table 3.7.13-1 or, if pre-categorized, Table 3.7.13-3.
IP2 and IP3 fuel assembly storage locations within the Spent Fuel Pit shall
be restricted to locations allowed by Figure 3.7.13-1 and its associated notes.
-------------------------------------------Note--------------------------------------------------Regarding Category 5 fuel assemblies that are required by Figure 3.7.131 to contain a full length RCCA - The RCCA must not be placed in or
removed while the assembly is in an RCCA required location unless all 8
adjacent cells are empty.

INSERT 2
SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.7.13 .1

Verify by administrative means that the IP2 fuel
assembly has been categorized in accordance with
Table 3.7.13-1 or, if pre-categorized , Table 3.7.13-2
and meets the requirements for the intended storage
location.

Verify by administrative means that the IP3 fuel
assembly has been categorized in accordance with
Table 3.7 .13-1 or, if pre-categorized , Table 3.7.13-3
and meets the requirements for the intended storage
location.

FREQUENCY
Prior to storing the
fuel assembly in
the Spent Fuel Pit.

Prior to storing the
fuel assembly in
the Spent Fuel Pit.
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Figure 3.7.13-1 (page 1 of2)
Allowable Spent Fuel Pit Storage Locations for Category 1 through Category 5 Fuel Assemblies
in Regions 1 and 2
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-Notes1.

Fuel assembly Categories are ranked in order of relative reactivity, from Category 1 to 5. Category 1 fuel
assemblies have the highest reactivity, and Category 5 fuel assemblies have the lowest.

2.

Fuel assembly categorization for assembly IDs after X for IP2 and after AA for IP3 must be performed in
accordance with Table 3.7.13-1.

3.

Fuel assembly Categories for IP2 assembly IDs A through X are located in Table 3.7.13-2.

4.

Fuel assembly Categories for IP3 assembly IDs A through AA are located in Table 3.7.13-3.

5.

Fuel assemblies of any higher numbered Category can be stored in any cell location that allows for a lower
numbered Category . For example , a Category 5 fuel assembly can be stored in Category 1, 2, 3, 4, and 5
cells. Any cell may be empty.

6.

Category 1 fuel assemblies that contain a full length RCCA may be stored in any Category 4, 3, 2, or 1 cell .

7.

Category 2, 3 or 4 fuel assemblies that contain a full length RCCA may be stored in any Category 5 cell that
does not require an inserted RCCA or in any Category 4, 3, 2, or 1 cell .

8.

A Water Hole may contain up to 50% of absorber material by volume in the active fuel area . Stainless steel
and lnconel meet the definition of absorber material. There is no restriction for non-actinide material
outside of the active fuel area .

9.

A 50% Water Hole may contain up to 50% of any non-actinide material by volume in the active fue l area .
Zirconium meets the definition of non-actinide material. There is no restriction for non-actinide material
outside of the active fuel area .

10.

A Blocked Cell has the same requirements as a Water Hole.

11 .

A checkerboard area consists of every other cell being a Water Hole.

12.

An area of Category 1 fuel assemblies may be formed in Region 1. The Category 1 area must be formed by
replacing the Region 1 arrangement shown in this figure with an area of Category 1 fuel assemblies in
accordance with the following criteria (see examples in Figure 3.7 .13-2):
a)

Category 1 fuel assemblies must be face adjacent to at least three Water Holes.

b)

Category 2 fuel assemblies must not be face adjacent to more than one Category 1 fuel
assembly.

13.

A checkerboard area of Category 1 fuel assemblies may be formed in Region 2. All four sides of the
checkerboard area must be rows of Water Holes.

14.

The edge of the spent fuel rack can be considered as a row of Water Holes.

Figure 3.7.13-1 (page 2 of 2)
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Figure 3.7 .13-2
Examples of Allowable Spent Fuel Pit Storage Locations for Category 1 Fuel Assemblies in
Region 1
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Table 3.7.13-1
Fuel Assembly Reactivity Categorization for Assembly IDs after X for IP2 and after AA for IP3
Reactivity
Category
1
2
3
4

5

Minimum Required Burnup (MRB) (GWd/T) (a)lb)lcl
o (d)

21
28.5
2
2
2
Bu = (al+ a2 * E + a3 * E ) x exp[-(a4 + aS * E + a6 * E ) x CT]+ a7 + a8 * E + a9 * E
2
2
2
Bo.a = (bl+ b2 * E + b3 * E ) x exp[-(b4 + bS * E + b6 * E ) x CT]+ b7 + b8 * E + b9 * E
MRB = Bo.a+ (B u - Bo.a) x (PF - 0.8)/ 0.4
MRB for Category 4 plus 11

Where :
E

is enrichment in wt% U-235 (el,

CT is cooling time in years 11l, and
PF is the average peaking factor defined by th e fuel assembly burnup divided by th e sum of
the cycle burn ups for the cycles the fuel assembly was in the core .
and:
Coefficient
al
a2
a3
a4
as
a6
a7
a8
a9

Value
-6.26824
5.29367
-0.37154
0.129582
-0.0204918
0.00205596
-0.13331
6.9037
0.122068

Coefficient
bl
b2
b3
b4
bS
b6
b7
b8
b9

Value
15.1405
-4.81133
0.753855
0.121252
-0.0150991
0.00127009
-16.2293
14.0159
-0.687054

(a) 2 GWd/T must be added to the MRB for any fuel assembly that had a Hafnium insert.
(b) 4 GWd/T must be added to the MRB for any fuel assembly that was reconstituted without
replacing removed fuel rods with stainless steel rods .
(c) 0.2, 0.3, 0.6, and 0.9 GWd/T must be added to the MRB for Categories 2, 3, 4, and 5, respectively
if the maximum burnup averaged soluble boron of 950 ppm for the cycle is exceeded .
(d) With 64 IFBA rods or more . Assemblies with enrichments less than or equal to 4.5, 4.0, 3.5, and
3.0 require only 48, 32, 16, and O IFBA rods, respectively.

INSERT 5 (Continued)

(e) Fuel assemblies at enrichments less than 4.2 wt% U-235 must use 4.2 wt% U-235 in the Category
4 equation.
(f) Fuel assemblies with cool ing times of more than 25 years must use 25 years in the Category 4
equation .

INSERT 5 (Continued)
Table 3.7. 13-2 (page 1 of 3)
Fuel Assembly Reactivity Categorization fo r Assembly IDs A through X for IP2
Ind ian Point Unit 2 Fuel
Asse mbly ID

Category

Assemb ly ID

Category

Asse mb ly ID

Catego ry

A01-A6S

4

E43-ESS

4

4

ES6

3

ES7-E60

4

4

FOl

3

K01-Kl3
K14-KlS
K16-KS7
KS8
KS9-K68

4

s

F02-F20

4

4

F21

3

L01-L07

4

L08-L10
Lll-L63

4

L64

3

L6S-L68

4

M01-M04
MOS
M06-M08
M09
M10-M12
M13 -M 14
M1S-M20
M21
M22-M23
M24
M2S-M27
M28
M29-M30
M31
M32-M34
M3S
M36-M37
M38-M44
M4S
M46
M47-M48
M49-MSO
M51-M52

4

801-807
808-813
814-823
824-826
827-864

4

F22-F30

4

C01-C04
COS-COG
C07-C12
C13
C14
C1S-C18
C19-C28
C29
C30-C64

4

F31-F34

s

s

F3S

D01-D2S

4

D26
D27-D60

4
3
4
3
4
3
4
3
4
3
4

4

D61-D68

s

D69-D72

4

s

4

F36

s

F37-F39

4

F40

s

F41-F49
FSO
FS1-F60
F61
F62 -F64
F6S
F66
F67-F68

4

s
4

s

s

GOl-GOS
G06

4

5

E01-El4

4

G07-G37

4

ElS
E16-E19

3

G38
G39-G72

4

E20
E21-E24
E2S-E27
E28-E31
E32-E33
E34-E3S
E36-E40
E41-E42

4

5

s
4

s

H01-H38
H39-HS1
HS2-HS4

5

4

5
4

4

HSS

5

s

HS6

4

4

s

J01-J68

4

s
4

s

s

s
4

s
4

s
4

s
4

s
4

5
4

s
4

s
4

5
3
4

s
4
5
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Table 3. 7.13-2 (page 2 of 3)
Fuel Assembly Reactivity Categorization for Assembly IDs A through X for IP2
Ind ia n Poi nt Un it 2 Fuel

I

Assembly ID

Category

Assemb ly ID

Category

Assembly ID

Category

M53-M54

4

Q71-Q73

4

T42-T43

4

MSS-M56

5

Q74-Q76

5

T44-T46

5

M57

4

Q77

4

T47

4

M58-M59

5

5

4
3
4

5
4

T48

M60

Q78
Q79-Q80

T49-T51
T52 -T53

R01-R07

5

4
5
4

R08
R09-R38

4
4

M61
M62-M63
M64

3

M65

4

M66

5

M67

3

R39
R40-R43

4

5
4

U01 -U04

5
4

U06-U13

R73-R74
R75 -R79

5
4
5

R80-R81

4

U17-U21

R82

5

U22

5

R83-R85

4

U23
U24-U49

4

M68

5

R44-RSO

4

RS1 -R69

M72

5

R70
R71 -R72

4

N09-N12
N13-N14

5
4

N15-N16
N17-N23

5
4

N24-N32
N33-N47

5
4

N48

5
4

N49-N80
P01-P02
P03
P04-P47

4
3

5

T56-T72
T73-T80

M69-M71

N01-N08

T54
TSS

5

S01-S44

5

S45
S46-S47
S48
S49-S61

4
5
4

S62
S63 -S65

5

5
4

5
4

U14
U15-U16

USO
USl
U52
U53 -U61

5
4
5
4

5
4
5
4

U62-U64
U65
U66-U68

5
4
5
4

U69-U73

5
5
4

P48
P49-P60

4
5
4

P61-P72

5

V01 -V16

Q01-Q65

5

T01-T32

Q66

4

T33-T34

5
4

V17-V29
V30-V35

Q67-Q68

5

T35-T36

5

V37-V38

5

Q69
Q70

4

T37

3

4

5

T38-T41

5

V39
V40-V41

S66
S67-S77

5
4

uos

5

V36

5
4

5

INSERT 5 (Continued)
Table 3.7.13-2 (page 3 of 3)
Fuel Assembly Reactivity Categorization fo r Assembly IDs A through X for IP2
Ind ian Point Unit 2 Fuel
Assembly ID

Catego ry

Assembl y ID

Category

Ass embly ID

Category

V42-V43

4

W21

5

X01 -X02

3

V44-V49

5

W22

4

X03-X04

5

vso

4

W23

5

XOS-X37

4

V51-V54

5

W24

4

X38

5

VSS-V57
VS8-V61

4

W25

5

X39-X49

4

5

W26

4

XSO-XSl

5

5

X52-X53
X54-XSS

4
4

V62
V63
V64-V65

4

5

W27
W28-W34

4

4

W35

5

V66-V67

5

W36-W38

4

X56-X58
X59-X60

V68
V69-V77

4

W39

5

X61 -X62

4

5

4

4

5

X63
X64-X65

5

V78-V79

W40
W41-W 43

V80-V81

5

W44-W45

4

X66

5

V82

4

W46

5

4

V83
V84

5

4

4

W47
W48-W49

X67
X68-X69

5

X70-X73

4

V85

5

wso

4

X74

5

V86
V87-V88

4

WSl

5
4

V89
V90-V91

4

W52-WSS
WS6-W58

X75
X76

4

5

5

X77

4

5

W59-W60

4

V92

4

W61
W62
W63-W67

5

X78
X79
X80-X93
X94-X95

WOl-WlO

4

Wll
W12-W15

5
4

W16

5

W17
W18-W19

4

W20

4

5

1 FRS B is th e Fu el Rod Storage Basket

W68
W69-W71

4
5
4

5
5

4

5

5
5
4

5
4

5

X96

5

W72
W73 -W83

4

W84
W85-W93

4

5
5

FRS8

1

4

INSERT 5 (Continued)
Table 3.7.13-3
Fuel Assembly Reactivity Categorization for Fuel Assembly IDs A through AA for IP3

Assembly ID
V43

I
I

Indian Point Unit 3 Fuel
Category
Assembly ID
Assembly ID
3
V48
3
All other Fuel Assembly IDs A through AA are Category 4

Category

I
I

I
I

I
I

I
I

Category

Design Features
4.0

4.0

DESIGN FEATURES

4.1

Site Location
Indian Point 2 is located on the East bank of the Hudson River at Indian Point, Village of
Buchanan , in upper Westchester County, New York. The site is approximately 24 miles north
of the New York City boundary line. The nearest city is Peekskill which is 2.5 miles northeast
of Indian Point.
The minimum distance from the reactor center line to the boundary of the site exclusion area
and the outer boundary of the low population zone , as defined in 10 CFR 100.3, is 520 meters
and 1100 meters, respectively. For the purpose of satisfying 10 CFR Part 20 , the "Restricted
Area" is the same as the "Exclusion Area" shown in UFSAR, Figure 2.2-2 .

4.2

Reactor Core
4.2.1

Fuel Assemblies
The reactor shall contain 193 fuel assemblies . Each assembly shall consist of a
matrix of Zircalloy-4 or ZIRLO fuel rods . Fuel shall have a U-235 enrichment of
~ 5.0 weight percent. Limited substitutions of Zircalloy-4 , ZIRLO or stainless steel
filler rods for fuel rods, in accordance with approved applications of fuel rod
configurations , may be used . Fuel assemblies shall be limited to those fuel designs
that have been analyzed with applicable NRC staff approved codes and methods
and shown by tests or analyses to comply with all fuel safety design bases. A limited
number of lead test assemblies that have not completed representative testing may
be placed in nonlimiting core regions .

4.2.2

Control Rod Assemblies
The reactor core shall contain 53 control rod assemblies . The control rod material
shall be silver indium cadmium , clad with stainless steel , as approved by the NRC.

4.3

Fuel Storage
4.3.1

Criticality
4.3.1.1

The spent fuel storage racks are designed and shall be maintained with:
a.

Fuel assemblies having a maximum U-235 enrichment of 5.0 weight

and poisons, if necessary,
to meet the limit for kett,

INDIAN POINT 2

4.0 - 1

Amendment No.

Design Features
4.0
categorized
4.0 DESIGN FEATURES
4.3
Fuel Storage (continued)
b.

kett < 1.0 if fully flooded with un

c.

Each fuel assembly classified based on initial enrichment, burnup,
cooling tim and number of Integral Fuel Burnable Absorbers (IFBA)
with individual fuel assembly storage location within the spent
fuel storage rack restricted as required by Technical
Specification 3.7.13.

, averaged assembly peaking
factor,

4.3.1.2

4.3.2

The new fuel storage racks are designed and shall be maintained with:
a.

Fuel assemblies having a maximum U-235 enrichment of 5.0 weight
percent, and poisons, if necessary, to meet the limit for kett,

b.

kett :s: 0.95 if fully flooded with unborated water, and

c.

A 20. 5 inch center to center distance between fuel assemblies placed
in the storage racks to meet the limit for kett·

Drainage
The spent fuel pit is designed and shall be maintained to prevent inadvertent
draining of the pit below a nominal elevation of 88 feet, 6 inches.

4.3.3

Capacity
The spent fuel pit is designed and shall be maintained with a storage capacity limited
to no more than 269 fuel assemblies in Region I and 1105 fuel assemblies in
Region II.

INDIAN POINT 2

4.0 - 2
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ATTACHMENT 3 TO NL-17-144

Indian Point Unit 2
Technical Specification Bases Changes (Marked-Up)
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B 3.7.13-1
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Entergy Nuclear Operations, Inc.
Indian Point Unit 2
Docket No. 50-247

Spent Fuel Pit Boron Concentration
B 3.7.12

B 3.7 PLANT SYSTEMS
B 3.7.12

Spent Fuel Pit Boron Concentration

BASES
BACKGROUND

INSERT 1

1-

The Spent Fuel Pit (SFP) is used to store spent fuel removed from the
reactor and new fuel ready for insertion into the reactor. The SFP has been
evaluated to meet the requirements of option (b) of 10 CFR 50 .68, "Criticality
Accident Requirements" (Ref. 1). IP2 compliance with 10 CFR 50.68(b)(4)
was confirmed by an analysis docu: =
Mortlieast Tecl111ology

~:::=irr:2!~1:!:~ ;~::a!?

~:~~~~~~=~;:

~
" (Ref. 2). This analysis demonstrated that 10 CFR 50 .68(b)(4) will be
met during normal SFP operation and all credible accident scenarios
(iAcludiAg the affects of boraflex degradation ) if the following requirements
are met:
a)

Spent Fuel Pit boron concentration is maintained within the limits of
LCO 3.7.12, "Spent Fuel Pit Boron Concentration ," whenever fuel is
stored in the SFP; and ,

b)

Fuel assembly storage location within the Spent Fuel Pit is restricted
in accordance with LCO 3.7.13, "Spent Fuel Pit Storage ," based oA
the fuel assembly's iAitial eArichmeAt, burnup , decay of
Plutonium 241 (i.e., eooling time) , and number of Integra l Fuel
Burnable Absorbers (IFBA) rods.

A detailed description of how this combination of minimum boron
concentration and restrictions on fuel assembly storage location is presented
in the Bases for LCO 3.7.13.

APPLICABLE
SAFETY
ANALYSES

INSERT 2

INDIAN POINT 2

-173-01 , "Criticality Analysis for Soluble Boron and Burnup Credit in the
Con
· n Indian Point Unit No. 2 Spent Fuel Storage Racks" (Ref. 2)
evaluated n
ccident conditions in the SFP including the affects of the
projected borafle
egradation through the year 2006 . Based upon
BADGER testing in ca
ar years 2003 , 2006 and 2010 and RACKLIFE
code projections , the validity
the criticality and boron dilution analysis
documented in References 2, 3, 5 a
can be extended through the end of
the current license (September 28, 201 . eference 7 allowed BADGER
testing to be performed in 2013 , to confirm
rogression of localized
Boraflex dissolution . The continued validity of the critic · and boron dilution
analysis will be verified based on the boron monitoring prog
as defined in
the License Renewal Application . Reference 2 determined tha
location requirements in this LCO are met then the

B3.7.12 - 1
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Spent Fuel Pit Boron Concentration
B 3.7.12
BASES
APPLICABLE SAFETY ANALYSES (continued)
FP will have a keff of ~ 0.95 if filled with a soluble boron concentration of
6 ppm and will have a keff of< 1.0 if filled with unborated water.
Refer ce 2 also evaluated credible abnormal occurrences in accordance
with A
1/ANS-57.2-1983. This evaluation considered the effects of the
following : ) a dropped fuel assembly or an assembly placed alongside a
rack; b) a misloaded fuel assembly; and , c) abnormal heat loads.
Reference 2 termined that the SFP will maintain a keff of ~ 0.95 under the
worst-case ac "dent scenario if the SFP is filled with a soluble boron
concentration of _ 1495 ppm.
NET-173-02, "Indian oint Unit 2 Spent Fuel Pool (SFP) Boron Dilution
Analysis" (Ref. 3) ev uated postulated unplanned SFP boron dilution
scenarios assuming an itial SFP boron concentration within the limits of
LCO 3.7.12. The evaluatio considered various scenarios by which the SFP
boron concentration may t:l diluted and the time available before the
minimum boron concentratio necessary to ensure subcriticality for the
non-accident condition (i.e . it i not assumed an assembly is misloaded
concurrent with the Spent Fuel Pi ilution event) . Reference 3 determined
that an unplanned or inadvertent Yent that could dilute the SFP boron
concentration from 2000 ppm to 786
mis not a credible event because of
the low frequency of postulated initiat g events and because the event
would be readily detected and mitigated tl plant personnel through alarms ,
flooding , and operator rounds through the
P area.
References 2 and 3 are based on conservati
projections of amount of
Boraflex absorber panel degradation assumed i each sub-region . These
projections are valid through the end of the y r 2006. Based upon
BADGER testing in calendar years 2003, 2006 and 010 and RACKLIFE
code projections , the validity of the criticality and bo n dilution analysis
documented in References 2, 3, 5 and 6 can be extende hrough the end of
the current license (September 28, 2013). Reference 7 a wed BADGER
testing to be performed in 2013 , to confirm the progressi
of localized
Boraflex dissolution . The continued validity of the criticality and ron dilution
analysis will be verified based on the boron monitoring program a defined in
the License Renewal Application . These compensatory mea res for
boraflex degradation in the SFP were evaluated by the NRC in Refer ce 4.
The concentration of dissolved boron in the spent fuel pit satisfies Criteria 2
of 10 CFR 50.36 (c)(2)(ii) .

INDIAN POINT 2
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Spent Fuel Pit Boron Concentration
B 3.7.12

BASES

LCO

The Spent Fuel Pit boron concentration is required to be ~ 2000 ppm. The
specified concentration of dissolved boron in the Spent Fuel Pit preserves
the assumptions used in the analyses of the potential critical accident
scenarios as described in Reference 2. This concentration of dissolved
boron is the minimum required concentration for fuel assembly storage and
movement within the Spent Fuel Pit.

APPLICABILITY

This LCO applies whenever fuel assemblies are stored in the Spent Fuel Pit.

ACTIONS

A.1 and A.2
The Required Actions are modified by a Note indicating that LCO 3.0.3 does
not apply.
When the concentration of boron in the Spent Fuel Pit is less than required ,
immediate action must be taken to preclude the occurrence of an accident or
to mitigate the consequences of an accident in progress. This is most
efficiently achieved by immediately suspending the movement of fuel
assemblies. The concentration of boron is restored simultaneously with
suspending movement of fuel assemblies.
If the LCO is not met while moving irradiated fuel assemblies in MODE 5
or 6, LCO 3.0 .3 would not be applicable. If moving irradiated fuel assemblies
while in MODE 1, 2, 3, or 4, the fuel movement is independent of reactor
operation. Therefore , inability to suspend movement of fuel assemblies is
not sufficient reason to require a reactor shutdown .

SURVEILLANCE
REQUIREMENTS

SR 3.7.12.1
This SR verifies that the concentration of boron in the Spent Fuel Pit is within
the required limit. As long as this SR is met, the analyzed accidents are fully
addressed . The 7 day Frequency is appropriate because no major
replenishment of Spent Fuel Pit water is expected to take place over such a
short period of time .
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1.

10 CFR 50 .68 , "Criticality Accident Requirements ."

2.

ortheast Technology Corporation report NET-173-01 , "Criticality
An sis for Soluble Boron and Burnup Credit in the Con Edison
India
oint Unit No. 2 Spent Fuel Storage Racks. "

3.

Northeast chnology Corporation report NET-173-02, "Indian Point
Unit 2 Spent
I Pool (SFP) Boron Dilution Analysis. "

4.

Safety Evaluation
the Office of Nuclear Reactor Regulation
Related to Amendmen
o. 227 to Facility Operating License No.
DPR-26, May 29, 2002.

5.

NETCO Letter to M. R. Han r from E. Lindquist, Northeast
Technology Corp . dated 12/19/06, ubject - Reference 2 and 3
extension .

6.

NET CO Letter to Floyd Gumble from Matt
ris dated 12/22/2009,
titled "Indian Point 2 RACKLIFE Projections Thr gh 2010 and 2012
BADGER Tests with RACKLIFE Version 2.1"

7.

NETCO Letter to Giancarlo Delfini from Matt H is dated
12/12/2012, titled "Update of IP2 RACKLIFE Model - ( partial
fulfillment of Entergy Contract 10351857, Change Order No. 1, ask
2A)".
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Curtiss-Wright Nuclear Division , NETCO report NET-28091-003-01, Rev. 0 "Criticality
Safety Analysis for the Indian Point Unit 2 Spent Fuel Pool with No Absorber Panel
Credit. "

INSERT 2
Curtiss-Wright Nuclear Division, NETCO report NET-28091-003-01 , Rev. 0 "Criticality
Safety Analysis for the Indian Point Unit 2 Spent Fuel Pool with No Absorber Panel
Credit" (Ref. 2) evaluated non-accident conditions in the SFP. Reference 2 determined
that if storage location requirements in this LCO are met then the SFP will have a keff of
~ 0.95 if filled with a soluble boron concentration of;;:: 700 ppm and will have a keff of<
1.0 if filled with unborated water.
Reference 2 evaluated abnormal occurrences and accidents . This evaluation
considered the effects of the following: a) multiple misloads, b) an assembly placed
alongside a rack; c) a dropped assembly, d) a misloaded assembly; e) SFP over
temperature , f) a seismic event, and, g) a SFP boron dilution accident. Reference 2
determined that the most limiting fuel handling accident is the multiple misload accident
and determined keff of ~ 0.95 if the SFP is filled with a soluble boron concentration of
;?: 2000 ppm .
NET-173-02, "Indian Point Unit 2 Spent Fuel Pool (SFP) Boron Dilution Analysis" (Ref. 3)
evaluated postulated unplanned SFP boron dilution scenarios assuming an initial SFP
boron concentration within the limits of LCO 3.7.12. The evaluation considered various
scenarios by which the SFP boron concentration may be diluted and the time available
before the minimum boron concentration necessary to ensure subcriticality for the
non-accident condition (i .e. it is not assumed an assembly is misloaded concurrent with
the Spent Fuel Pit dilution event). Reference 3 determined that an unplanned or
inadvertent event that could dilute the SFP boron concentration from 2000 ppm to
786 ppm is not a credible event because of the low frequency of postulated initiating
events and because the event would be readily detected and mitigated by plant
personnel through alarms, flooding , and operator and security rounds through the SFP
area.
The concentration of dissolved boron in the spent fuel pit satisfies Criterion 2 of
10 CFR 50 .36 (c)(2)(ii).

INSERT 3
2.

Curtiss-Wright Nuclear Division , NETCO report NET-28091-003-01 , Rev. 0
"Criticality Safety Analysis for the Indian Point Unit 2 Spent Fuel Pool with No
Absorber Panel Credit."

3.

Northeast Technology Corporation report NET-173-02 , "Indian Point Unit 2 Spent
Fuel Pool (SFP) Boron Dilution Analysis."
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INSERT 1

n issue has been identified with the degradation of boraflex used in the
sp nt fuel pool to meet the licensing basis . To address this degradation
Pro dure O-NF-203R 16, Attachment 3, Transfer Form Checklist,
discus es the administrative controls used to mitigate the effects of the
boraflex egradation.

The Spent Fue it (SFP) is used to store spent fuel removed from the
reactor and new f I ready for insertion into the reactor. Spent fuel racks
(SFRs) are erected
the SFP floor to hold the fuel assemblies. The SF Rs
have been evaluate
to meet the requirements of option (b) of
10 CFR 50 .68 , "Critical it Accident Requirements" (Ref. 1) when: a) Spent
Fuel Pit boron concentrati
is maintained within the limits of LCO 3.7.12,
"Spent Fuel Pit Boron Cance ration, " and, b) fuel assembly storage location
within the Spent Fuel Pit is rest · ted in accordance with LCO 3.7.13, "Spent
Fuel Pit Storage," based on the el assembly's initial enrichment, burnup,
decay of Plutonium-241 (i.e ., coo · g time), and number of Integral Fuel
Burnable Absorbers (IFBA) rods.
In 1990, Spent Fuel Pit storage capac
was increased from 980 fuel
assemblies to 1376 fuel assemblies by the stallation of high-density racks
that reduced the distance between adjacen fuel assemblies. This was
possible because the k-effective of the SFP wa
aintained within the limits
of 10 CFR 50 .68(b) (Ref. 1) by the following : 1) th use of boraflex absorber
panels (i.e., neutron absorbers) between SFR cells, and , 2) restrictions on
fuel assembly storage location within the SFP base on initial enrichment
and burnup . The original design of the high den ·ty racks met the
requirements of 10 CFR 50.68(b) without crediting solubl boron .
The use of high-density SFRs that depend on boraflex ab rber panels
between cells requires that IP2 adhere to a long-term inspection rogram to
monitor the performance of the boraflex panels . Requiremen for the
boraflex inspection program are specified in IP2 Amendment 150 ef. 2)
and Generic Letter 96-04 , "Boraflex Degradation in Spent Fuel Pool St
Racks" (Ref. 3).
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BACKGROUND (continued)
uring an inspection of the SFRs in 2000 , it was determined that the
a sumptions regarding the boraflex panels used in the criticality analysis for
the SFP were no longer valid because of thinning and gaps in the boraflex
pan s. This degradation of the boraflex panels between SFR cells required
that I adopt the "use of soluble boron " option in 10 CFR 50.68(b )( 4) which
specifie that:
" ... f credit is taken for soluble boron , the k-effective of the spent
fuel s rage racks loaded with fuel of the maximum fuel assembly
reactiv1
must not exceed 0.95 , at a 95 percent probability,
95 perce t confidence level, if flooded with borated water, and the
k-effective must remain below 1.0 (subcritical) , at a 95 percent
probability, 5 percent confidence level , if flooded with unborated
water."
Based on the results o an inspection and analysis that conservatively
projected the condition of e boraflex panels through the end of 2006 , IP2
compliance with 10 CFR 0.68(b)(4) was confirmed by an analysis
documented in Northeast T chnology Corporation report NET-173-01,
"Criticality Analysis for Soluble oron and Burnup Credit in the Con Edison
Indian Point Unit No. 2 Spent F I Storage Racks" (Ref. 4). Based upon
BADGER testing in calendar year 2003 , 2006 and 2010 and RACKLIFE
code projections , the validity of the criticality and boron dilution analysis
documented in References 4, 5, 7 an :10 can be extended through the end
of the current license (September 28, 2013). Based on Reference 11,
BADGER testing was performed in 201 , to confirm the progression of
localized Boraflex dissolution. The contin d validity of the criticality and
boron dilution analysis will be verified ba d on the boron monitoring
program as defined in the License Renewa Application . This analysis
demonstrated that 10 CFR 50.68(b )( 4) will be me for all normal and credible
accident scenarios if the following requirements a met:
a)

Spent Fuel Pit boron concentration is maintai d within the limits of
LCO 3.7 .12, "Spent Fuel Pit Boron Concentratio ," whenever fuel is
stored in the SFP; and,

b)

Fuel assembly storage location within the Spent Fuel it is restricted
in accordance with LCO 3. 7 .13, "Spent Fuel Pit Stora ," based on
the fuel assembly's initial enrichment, burnup , decay o
241 (i.e., cooling time), and number of Integral Fuel
Absorbers (IFBA) rods .

Fuel assembly storage location within the Spent Fuel Pit is an ess
element for the validity of the analysis because the storage racks in the ar s
designated Region 1 have a different design than the storage racks in th
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reas designated Region 2. These design differences have a significant
i act on criticality calculations. Additionally, each of the two regions is
sub ivided into two parts based on the extent of the boraflex degradation.
Ther ore, the SFP is divided into four distinct regions based on rack design
and bo aflex degradation . Figure 3.7.13-5 identifies the four regions as
Region 1, Region 1-2, Region 2-1 and Region 2-2. Additionally, selected
cells locat d on the perimeter of Region 2-2 have higher neutron leakage
rates than o er cells in the Region and are designated as "peripheral" cells .
Each SFP reg n and sub-region is shown in Figure 3.7.13-5 and is
described below ginning with the region that can be used to store only the
least reactive fuel a d ending with the region that must be used to store the
most reactive fuel.
Region 2, consisting of ·ne racks that use the egg-crate design, can store
1105 fuel assemblies and o failed fuel canisters. Region 2 racks consist of
boxes welded into a "chec rboard" array with a storage location in each
square . One Boraflex absorb r panel is held to one side of each cell wall by
picture frame sheathing . Regi
2 racks were originally designed to store
fuel assemblies that have under ne significant burnup (e .g., ~ 5.0 weight
percent no) U235 with a burnup of a least 40 ,900 megawatt days per metric
ton (MW D/MT)) or fuel assemblies w, a relatively low initial enrichment and
low burnup (i .e., ~ 1.764 w/o U235 at zer burnup) .
Region 2 is subdivided into two regions (

gion 2-1 and Region 2-2):

Region 2-1 is assumed to have sust · ed a 100% loss of Boraflex
(i.e ., none of the boraflex in the panels I assumed to be available) .
Figure 3.7.13-1 shows the fuel assembl criteria that will meet the
requirements of 10 CFR 50.68(b)(4) if st ed in Region 2-1 . As
shown on Figure 3.7.13-1 , the maximum init1 I enrichment that can
be stored in Region 2-1 with no burnu
is 1.06 w/o U235 .
Figure 3.7 .13-1 shows an allowance permitti
storage of fuel
assemblies with higher initial enrichments base on the reactivity
reduction due to the cumulative burn up of the fuel ssembly in the
core and the decay of Pu 241 (expressed as cooling ti
) after a fuel
assembly is discharged .
Region 2-2 is assumed to have sustained only a 30°0 loss of
Boraflex (i.e ., 70% of the boraflex in the panels is assume to be
available). Figure 3.7 .13-2 shows the fuel assembly criteria th 1will
meet the requirements of 10 CFR 50 .68(b )( 4) if stored in Region -2.
As shown on Figure 3.7.13-2, the maximum initial enrichment th t
can be stored in Region 2-2 with no burnup is 1.80 w/o U235 .
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Additionally, Figure 3.7.13-2 shows an allowance permitting storage
of fuel assemblies with higher initial enrichments based on the
eactivity reduction due to the cumulative burnup of the fuel assembly
i the core and the decay (expressed as cooling time) of Pu 241 after a
fue assembly is discharged .
Region 1, co sisting of three racks that use the flux trap design , can store
269 new or irra ·ated fuel assemblies . The flux trap design used in Region 1
uses spacer pla s in the axial direction to separate the cells . Boraflex
absorber panels e held in place adjacent to each side of the cell by
picture-frame sheat ·ng . The spacer plates between cells form a flux trap
between the borafle absorber panels. Region 1 racks were originally
designed to store new el with enrichments up to 5.0 w/o U235 .
Region 1 is subdivided int two regions (Region 1-1 and Region 1-2):
Region 1-1 is assume to have sustained a 100% loss of Boraflex
(i.e., none of the borafle in the panels is assumed to be available).
Figure 3.7.13-3 shows th fuel assembly criteria that will meet the
requirements of 10 CFR
.68(b )( 4) if stored in Region 1-1. As
shown on Figure 3.7.13-3 , th maximum initial enrichment that can
be stored in Region 1-1 with n burnup is 1.95 w/o U235 . Additionally,
Figure 3.7.13-3 shows an allo ance permitting storage of fuel
assemblies with higher initial en hments based on the reactivity
reduction due to the cumulative bu up of the fuel assembly in the
core . Figure 3.7 .13-3 does not pr ide any allowance from the
minimum required fuel assembly burnu based on the decay of Pu 241 .
(Fuel assemblies that do not meet the crite ia in Figure 3.7 .13-3 may
be stored in Region 1-1 if the following two c nditions are met: a) the
fuel assemblies are stored in a checkerboar loading configuration
(1 out of every two cells with every other cell acant) ; and , b) fuel
assemblies meet the criteria of Figure 3.7.13-4.)
Region 1-2 is assumed to have sustained a 50% ss of Boraflex
(i.e. , 50% of the boraflex in the panels is assumed to e availableJRegion 1-2 can accommodate unirradiated fuel up to 5.0 w/o U2 5
assuming the presence of a minimum number of IF
rods as
specified in Figure 3.7 .13-4. As shown on Figure 3.7. 3-4, the
maximum initial enrichment that can be stored in Region 1- when
there are no IFBA rods is 4.50 w/o U235 . Figure 3.7 .1 3-4 does ot
Provide any allowance from the minimum required IFBA rods b ed
on the decay of PU 241 .
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P · heral" Cells , consisting of six select cells along the SFP west wall in
Regio
-2, are shown in Figure 3.7.13-5. These six "peripheral" cells may
be used to ore fuel that meets the requirements for storage in any other
location in the
. Cells between and adjacent to the "peripheral" cells may
be filled with fuel a
mblies that meet the requirements of Figure 3.7.13-2
(i.e ., meet the requirem
s for storage in Region 2-2). The two prematurely
discharged fuel assemblies eet the requirements of Figure 3.7 .13-4 and
qualify for storage in the "peripti
I" cells.

IP3 Fuel Assemblies
The SFP is also used to store spent fuel transferr
IP3 fuel assembly storage location is also restricted in
ordance with LCO
3.7.13 that limits IP3 fuel assemblies to Region 1-2 of the I
has issued Amendment 268 for the inter-unit transfer of spent clear fuel
(Ref. 8) . The Amendment is based on evaluations conducted for eac
pect
of the inter-unit transfer of fuel as documented in Reference 9.

APPLICABLE
SAFETY
ANALYSES

INSERT 2

As req · d by 10 CFR 50.68 , "Criticality Accident Requirements" (Ref. 1), if
the Spent
el Pit takes credit for soluble boron , then "the k-effective of the
spent fuel sto
e racks loaded with fuel of the maximum fuel assembly
reactivity must n exceed 0.95 , at a 95 percent probability, 95 percent
confidence level, if
ded with borated water, and the k-effective must
remain below 1.0 (sub "tical), at a 95 percent probability, 95 percent
confidence level , if flooded · h unborated water."
NET-173-01 , "Criticality Analysis fo oluble Boron and Burnup Credit in the
Con Ed ison Indian Point Unit No. 2 Sp t Fuel Storage Racks" (Ref. 4) and
NET-173-02 , "Indian Point Unit 2 Spent uel Pool (SFP) Boron Dilution
Analysis, " (Ref. 5) determined that 10 CFR
.68(b)(4) will be met during
normal SFP operation and all credible acciden cenarios (including the
affects of boraflex degradation) if: a) Spent Fuel Pit
ron concentration is
maintained within the limits of LCO 3.7 .12, "Spe
Fuel Pit Boron
Concentration," and , b) fuel assembly storage location withi he Spent Fuel
Pit is restricted based on the fuel assembly's initial enrichm t, burnup ,
decay of Pu 241 (i.e ., cooling time) and number of Integral Fuel
rnable
Absorbers (IFBA) rods .
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eference 4 evaluated non-accident conditions in the SFP including the
a ects of the projected boraflex degradation through the year 2006 . Based
up
BADGER testing in calendar years 2003 , 2006 and 2010 and
RAC LIFE code projections , the validity of the criticality and boron dilution
analys documented in References 4, 5, 7 and 10 can be extended through
the end the current license (September 28 , 2013). Based on Reference 11
BADGER esting was performed in 2013 , to confirm the progression of
localized B aflex dissolution . The continued validity of the criticality and
boron dilutio analysis will be verified based on the boron monitoring
program as d ined in the License Renewal Application . Reference 4
determined that i torage location requirements in this LCO are met then the
SFP will have a ke of ~ 0.95 if filled with a soluble boron concentration of
~ 786 ppm and will h ve a keff of< 1.0 if filled with unborated water.
Reference 4 also evalua ed credible abnormal occurrences in accordance
with ANSI/ANS-57 .2-198
This evaluation considered the effects of the
following : a) a dropped fue ssembly or an assembly placed alongside a
rack; b) a misloaded fuel ssembly; and , c) abnormal heat loads.
Reference 4 determined that th SFP will maintain a keff of ~ 0.95 under the
worst-case accident scenario i the SFP is filled with a soluble boron
concentration of ~ 1495 ppm .
Therefore , reference 4 confirmed that he requirements in 10 CFR 50 .68,
"Criticality Accident Requ irements ," (Re . 1) will be met for both normal SFP
operation and cred ible abnormal occurren es if:
a)

Spent Fuel Pit boron concentration is aintained within the limits of
LCO 3.7.12, "Spent Fuel Pit Boron Con ntration ," whenever fuel is
stored in the SFP; and ,

b)

Fuel assembly storage location with in the Sp t Fuel Pit is restricted
in accordance with LCO 3.7.13 , "Spent Fuel P1 Storage ," based on
the fuel assembly's initial enrichment, b rnup , decay of
Plutonium-241 (i.e ., cooling time) , and number of Integral Fuel
Burnable Absorbers (IFBA) rods .

Reference 5 evaluated postulated unplanned SFP boron diluti
scenarios
assuming an initial SFP boron concentration within the limits of L O 3.7.12.
The evaluation considered various scenarios by which the S
boron
concentration may be diluted and the time available before the m, imum
boron concentration necessary to ensure subcriticality for the non-ace· ent
condition (i.e. it is not assumed an assembly is misloaded concurrent with e
Spent Fuel Pit dilution event). Reference 5 determined that an unplanned r
inadvertent event that could dilute the SFP boron concentration from
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000 ppm to 786 ppm is not a credible event because of the low frequency of
p tu lated initiating events and because the event would be readily detected
and itigated by plant personnel through alarms, flooding, and operator
roun through the SFP area .
Referenc 4 and 5 are based on conservative projections of amount of
Boraflex ab rber panel degradation assumed in each sub-region . These
projections ar valid through the end of the year 2006. These compensatory
measures for b aflex deg radation in the SFP were evaluated by the NRC in
Reference 6. Ba d upon BADGER testing in calendar years 2003, 2006
and 2010 and RAC LIFE code projections , the validity of the criticality and
boron dilution analys1 documented in References 4, 5, 7 and 10 can be
extended through the
d of the current license (September 28, 2013).
Based on Reference 11,
OGER testing was performed in 2013, to confirm
the progression of localized oraflex dissolution. The continued validity of the
criticality and boron dilution nalysis will be verified based on the boron
monitoring program as defined · the License Renewal Application .
IP3 Fuel Assemblies
An analysis , documented in Reference , evaluated the effect of modeling
IP3 integral and discrete burnable absor rs on reactivity in the IP2 spent
fuel pool using current methodologies. A re ctivity bias was determined . In
order to offset this bias , and maintain the va · ity of the IP2 SFP criticality
analysis, it was determined that IP3 fuel assemb ·es can be stored in the IP2
SFP with the following restrictions :
a.

IP3 fuel assemblies shall be stored in
Spent Fuel Pit, and

egion 1-2 of the IP2

b.

The fuel assembly initial enrichment ?:. 3.2
U235, and

c.

The fuel assembly discharge Cycle > 1 and :::_ 11 .

nd :::_ 4.4 w/o

The configuration of fuel assemblies in the Spent Fuel Pit satisfies Crite · n 2
of 10 CFR 50.36(c)(2)(ii).

INDIAN POINT 2

B3.7.13-7

Revision

Spent Fuel Pit Storage
83.7.13

BASES
LCO

INSERT 3

Fuel Assemblies
This CO establishes restrictions on fuel assembly storage location within
the S
to ensure that the requirements of 10 CFR 50.68 are met. This LCO
requires hat each fuel assembly stored in the Spent Fuel Pit is classified in
accordan e with Figure 3.7.13-1 , Figure 3.7.13-2, Figure 3.7.13-3 , and
Figure 3.7. 3-4, based on initial enrichment, burnup , cooling time and
number of I egral Fuel Burnable Absorbers (IFBA) rods ; and , that fuel
assembly star e location within the Spent Fuel Pit is restricted to Regions
identified in Figu 3.7.13-5 as follows:
a. Fuel assemblies at satisfy requirements of Figure 3.7.13-1 may be stored
in any location in
gion 2-1 , Region 2-2 , Region 1-2 or Region 1-1 .
As shown on Figure 3 . .13-1 , the maximum initial enrichment that can be
stored in Region 2-1 wit no burnup is 1.06 w/o U 235 . Additionally, Figure
3.7 .13-1 shows an allowa ce permitting storage of fuel assemblies with
higher initial enrichments
sed on the reactivity reduction due to the
cumulative burn up of the fuel ssembly in the core and the decay of Pu 241
after a fuel assembly is discha ed (expressed as cooling time) .
b. Fuel assemblies that satisfy req ·rements of Figure 3.7 .13-2 may be
stored in any location in Reg ion 2-2 , Region 1-2 or Region 1-1 .
As shown on Figure 3.7 .13-2, the maxi
m initial enrichment that can be
stored in Region 2-2 with no burnup is 1. 0 w/o U235 . Additionally, Figure
3.7 .13-2 shows an allowance permitting st rage of fuel assemblies with
higher initial enrichments based on the rea tivity reduction due to the
cumulative burnup of the fuel assembly in he core and the decay
(expressed as cooling time) of Pu 241 after a fuel ssembly is discharged .
c. Fuel assemblies that satisfy requirements of Fig e 3.7.13-3 may be
stored in any location in Region 1-2 or Region 1-1 .
As shown on Figure 3. 7 .13-3, the maximum initial enrich ent that can be
stored in Region 1-1 with no burnup is 1.95 w/o U 235 . Addit nally, Figure
3.7 .13-3 shows an allowance permitting storage of fuel ass mblies with
higher initial enrichments based on the reactivity reduction ue to the
cumulative burn up of the fuel assembly in the core. Figure 3.7. -3 does
not provide any allowance from the minimum required fuel as embly
burn up based on the decay of Pu 241 .
(Fuel assemblies that do not meet the criteria in Figure 3.7 .13-3 may
stored in Region 1-1 if the fuel assemblies are stored in a checkerboar
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ading configuration (1 out of every two cells with every other cell vacant)
an fuel assemblies meet the criteria of Figure 3.7.13-4.)
d. Fuel as mblies that satisfy requirements of Figure 3.7.13-4 may be
stored as allows: 1) In any location in Region 1-2; or, 2) In a
checkerboar loading configuration (1 out of every two cells with every
other cell vac t) in Region 1-1; or, 3) In locations designated as
"peripheral" cells I Region 2-2 of Figure 3.7.13-5.
As shown on Figure 3 . . 3-4, the maximum initial enrichment that can be
stored in Region 1-2 with hen there are no IFBA rods is 4.50 w/o U235 .
Figure 3. 7 .13-4 does not ovide any allowance from the minimum
requ ired IFBA rods based on t decay of Pu 241 .
The six "peripheral" cells may be sed to store fuel that meets the
requ irements for storage in any lo tion in the SFP (i.e., meets
requ irements for storage in Region 1-1 ,
, 2-1 or 2-2). Cells between
and adjacent to the "peripheral" cells may tl filled with fuel assemblies
that meet the requirements of Figure 3.7.13-2 (1. ., meet the requirements
for storage in Region 2-2). The two prema rely discharged fuel
assemblies meet the requirements of Figure 3.7 . -4 and qualify for
storage in canisters that are loaded in Module H in the s utheast corner of
the SFP. Module H is in the upper right corner of the FP in Figure
3.7.13-5.
IP3 Fuel Assemblies
This LCO establishes restrictions on fuel assembly storage location witn·
the SFP to ensure that the requirements of 10 CFR 50 .68 are met.

APPLICABILITY

This LCO applies whenever any fuel assembly is stored in the Spent Fuel Pit.

ACTIONS
Required Action A.1 is modified by a Note indicating that LCO 3.0.3 does not
apply.
When the configuration of fuel assemblies stored in the Spent Fuel Pit is not
in accordance with the rules established by LCO 3.7 .13, the immediate
action is to initiate action to make the necessary fuel assembly movement(s)
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to bring the configuration into compliance with the rules established by LCO
3.7.13.
If unable to move irradiated fuel assemblies while in MODE 5 or 6, LCO 3.0.3
would not be applicable. If unable to move irradiated fuel assemblies while in
MODE 1, 2, 3, or 4, the action is independent of reactor operation.
Therefore , inability to move fuel assemblies is not sufficient reason to require
a reactor shutdown .

SURVEILLANCE
REQUIREMENTS

INSERT 4

REFERENCES

SR 3.7.13.1
R verifies by administrative means that the IP2 fuel assembly has
been cla · · d based on initial enrichment, burn up, cooling time and number
of Integral Fue
nable Absorbers (IFBA) rods in the fuel assembly in
accordance with Figu
.7 .13-1, Figure 3. 7 .13-2, Figure 3. 7 .13-3, or
Figure 3. 7 .13-4 and that the
ssembly meets the requirements for the
intended storage location defined on · re 3.7.13-5. This SR also verifies
by administrative means that the IP3 fuel as
ly meets the requirements
for storage in the IP2 SFP. This administrativ
erification must be
completed prior to placing any fuel assembly in the SFP.
· SR ensures
that this LCO and Specification 4.3.1.1 will be met after the fuel a
bly is
inserted in the SFP.

1.

10 CFR 50.68 , "Criticality Accident Requirements ."

2.

Evaluation by the Office of Nuclear Reactor Regulation
Relate
Amendment No . 150 to Facility Operating License No.
DPR-26, A . 19, 1990.

3.

Generic Letter 96Storage Racks ."

4.

Northeast Technology Corpor ·on report NET-173-01 , "Criticality
Analysis for Soluble Boron and
nup Credit in the Con Edison
Indian Point Unit No. 2 Spent Fuel Sto
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INSERT 1
The Spent Fuel Pit (SFP) is used to store IP2 spent fuel removed from the reactor and
new fuel ready for insertion into the reactor. It is also used to store IP3 fuel that has
been transferred from the IP3 SFP prior to it being placed into dry cask storage (Refs 1
and 2). Spent fuel racks (SFRs) are erected on the SFP floor to hold the fuel assemblies.
The SF Rs have been evaluated to meet the requirements of option (b) of 10 CFR 50 .68 ,
"Criticality Accident Requirements" (Ref. 3).
IP2 compliance with 10 CFR 50.68(b)(4) was confirmed by an analysis documented in
Curtiss-Wright Nuclear Division , NETGO report NET-28091-003-01 , Rev. 0 "Criticality
Safety Analysis for the Indian Point Unit 2 Spent Fuel Pool with No Absorber Panel
Credit." (Ref. 4) and was approved by the NRC in Amendment TBD (Ref. 5) . This
analysis demonstrates that 10 CFR 50 .68(b)(4) will be met during normal SFP operation
and all credible accident scenarios if the following requirements are met:
a)

Spent Fuel Pit boron concentration is maintained within the limits of LCO 3.7 .12,
"Spent Fuel Pit Boron Concentration ," whenever fuel is stored in the SFP ; and ,

b)

Fuel assembly storage location within the Spent Fuel Pit is restricted in
accordance with LCO 3.7 .13, "Spent Fuel Pit Storage ," based on the fuel
assembly's initial enrichment, burnup, decay of Plutonium-241 (i.e ., cooling time) ,
averaged assembly peaking factor, and number of Integral Fuel Burnable
Absorbers (IFBA) rods. Note that historic fuel assemblies have been precategorized (Tables 3.7.13-2 and 3.7 .13-3).

Fuel assembly storage location within the Spent Fuel Pit is an essential element of the
criticality analysis. The storage racks in the areas designated Region 1 have a different
design than the storage racks in the areas designated Region 2 and this design
difference has a significant impact on criticality calculations. Regions 1 and 2 are shown
on the insert to Figure 3. 7 .13-1.
Region 1 consists of three racks that use the flux trap design and has 269 cell locations
for the storage of fuel assemblies . The flux trap design used in Region 1 uses spacer
plates in the axial direction to separate the cells. Boraflex panels are held in place
adjacent to each side of the cell by picture-frame sheathing. In addition , due to a
damaged cell , there is one cell blocker in Region 1.
Region 2 consists of nine racks that use an egg-crate design and has 1105 cell locations
for the storage of fuel assemblies and two failed fuel canisters. The Region 2 racks
consist of boxes welded into a "checkerboard" array with a storage location in each
square . One Boraflex absorber panel is held to one side of each cell wall by picture
frame sheathing. In addition , there is one cell blocker in Region 2 that is credited in the
analysis to allow higher reactive fuel assemblies to be stored in two of its adjacent cells .
This cell blocker cannot be moved while fuel is stored in the Spent Fuel Pit.
With two installed cells blockers the total number of cell locations available for the
storage of fuel assemblies is 1372. However, the number of fuel assemblies that can
actually be stored in Regions 1 and 2 is dependent on the fuel assembly categorization
and the SFP locations allowable by Figure 3.7.13-1 and its associated notes.

The criticality analysis defines five fuel assembly reactivity categories based on minimum
required burnup and the number of IFBA rods . The minimum required burnups are
chosen to optimize the storage of fresh and once burnt fuel assemblies in Region 1
(Categories 1, 2, and 3) , and to optimize the storage of permanently discharged
assemblies in Region 2 (Categories 4 and 5) .
The fuel categories are numbered from most reactive fuel (Category 1) to least reactive
fuel (Category 5). The assembly's enrichment, burnup, cooling time , averaged assembly
peaking factor, and number of IFBA rods are used to determine the reactivity category.
The reactivity categories and their associated burnup requirements are shown in order of
decreasing reactivity in Table 3.7.13-1 . The averaged assembly peaking factor is the
assembly burn up divided by the sum of the cycle burn ups for the cycles the assembly
was in the core .
The depletion analysis treats historic fuel and current and future fuel differently. Historic
fuel is defined as fuel assemblies with identifiers (IDs) A through X for IP2 and A through
AA for IP3. Current and future fuel is defined as fuel assemblies with IDs after X for IP2
and after AA for IP3. As the fuel designs and operating condition of historic fuel are
known th is fuel can be pre-categorized . This pre-categorization in included in Tables
3.7 .13-2 and 3.7.13-3.
a. Categorization of historic fuel assemblies
For historic fuel assemblies , the depletion calculations utilize actual fuel assembly
depletion conditions instead of bounding conditions that would penalize most
assemblies for which the depletion conditions are known . This data includes use
of inserts, burnup achieved while the insert was in the assembly, use of control
rods , soluble boron level , averaged assembly peaking factor, and use of axial
blankets. The fuel categorization of historic fuel is accomplished by use of batch
groupings with similar characteristics . The depletion analysis is performed for
each batch grouping using bounding depletion parameters. For some historic fuel
assemblies the bounding parameters are overly conservative. For such
assemblies , the actual depletion parameters are used . Historic fuel assemblies
have been pre-categorized as shown in Appendix B to the CSA and TS Tables
3.7.13-2 and 3.7.13-3.
b. Categorization of current and future fuel assemblies
For current and future fuel assemblies bounding depletion assumptions are used .
Table 3.7 .13-1 provides the minimum required burn up for each reactivity category
for these fuel assemblies . The notes to Table 3.7.13-1 specify the circumstances
under which burn up penalties must be applied to the minimum required burnup.
Should an assembly not meet any of the fuel assembly operating requirements
specified in the analysis, then the fuel must be categorized as Category 1 (or
Category 4 if a full length RCCA is inserted).
c.

SFP storage location by fuel assembly category
The analysis determines acceptable storage locations for each fuel assembly
reactivity category as shown in Figures 3.7 .13-1 and 3.7.13-2.

Figure 3.7.13-1 shows the base case arrangement of the fuel categories . Note that
the base case arrangement only shows four reactivity categories since it is the most
limiting reactivity arrangement.
d. Storage of non-fuel assemblies
The analysis addresses the use of the failed fuel containers , the fuel rod storage
basket, assemblies with missing fuel rods, and the storage of miscellaneous
materials.
Failed fuel containers
The southeast corner of the spent fuel pool contains two 16" circular pipes that
are used as failed fuel containers. The criticality analysis permits 16 fuel rods in
each of these failed fuel containers . The maximum of 16 fuel rods in each of the
failed fuel containers will be controlled by procedure.
Fuel rod storage basket
There is a movable fuel rod storage basket that can be used to store fuel rods .
This basket can fit in a storage cell and has 52 holes for storing fuel rods. The
fuel rod storage basket is classified as reactivity Category 4 and this
categorization is included in Table 3.7.13-2.
Assemblies with missing fuel rods
Reconstituted fuel assemblies may be stored in the SFP provided a 4GWd/T
burn up penalty is added to the MRB for those assemblies that did not have
stainless steel rods installed . This requirement is included in the notes to Table
3.7.13-1.
Storage of miscellaneous materials
Water Holes and 50% Water Holes may be used to store miscellaneous materials
with certain restrictions. Miscellaneous non-actinide materials, for example , empty
or full trash baskets , can be stored in fuel positions of any category. However,
there are some special cases where some of the material may be stored in a
water hole or 50% water hole. If the miscellaneous material is any type of steel ,
lnconel, or absorber material (e .g., absorber coupons , stainless steel coupon
trees , control rods , unburned burnable absorbers) it may displace up to 50% of
the water volume at the active fuel zone (144 inches) of a water hole or 50%
water hole (there are no restrictions on material above or below the active fuel
zone). If the miscellaneous material is a very low absorbing material such as a
void , zirconium , aluminum , cloth , plastic, concrete , etc. , it cannot be placed in a
water hole but may be placed in a 50% water hole so long as the 50% water hole
still has 50% water volume in the active fuel zone . The restrictions that apply to
Water Holes and 50% Water Holes are included in the notes to Figure 3.7.13-1 .

INSERT 2
Curtiss-Wright Nuclear Division , NETCO report NET-28091-003-01, Rev. 0 "Criticality
Safety Analysis for the Indian Point Unit 2 Spent Fuel Pool with No Absorber Panel
Credit" (Ref. 4) evaluated non-accident and accident conditions in the SFP.
Reference 4 determined that if storage location requirements in this LCO are met then
then the SFP will have a keff of s 0.95 if filled with a soluble boron concentration of 2: 700
ppm and will have a keff of< 1.0 if filled with unborated water.
Reference 4 evaluated abnormal occurrences and accidents . This evaluation
considered the effects of the following : a) multiple misloads, b) an assembly placed
alongside a rack; c) a dropped assembly, d) a misloaded assembly; e) SFP over
temperature , f) a seismic event, and , g) a SFP boron dilution accident. Reference 4
determined that the most limiting fuel handling accident is the multiple misload accident
and determined keff of :::: 0.95 if the SFP is filled with a soluble boron concentration of
~ 2000 ppm .
NET-173-02 , "Indian Point Unit 2 Spent Fuel Pool (SFP) Boron Dilution Analysis" (Ref. 6)
evaluated postulated unplanned SFP boron dilution scenarios assuming an initial SFP
boron concentration within the limits of LCO 3.7.12 . The evaluation considered various
scenarios by which the SFP boron concentration may be diluted and the time available
before the minimum boron concentration necessary to ensure subcriticality for the
non-accident condition (i.e. it is not assumed an assembly is misloaded concurrent with
the Spent Fuel Pit dilution event). Reference 6 determined that an unplanned or
inadvertent event that could dilute the SFP boron concentration from 2000 ppm to
786 ppm is not a credible event because of the low frequency of postulated initiating
events and because the event would be readily detected and mitigated by plant
personnel through alarms, flooding , and operator rounds through the SFP area . The
criticality analysis conservatively credits 700 ppm (versus an already not credible 786
ppm in the AOR) of soluble boron .
The configuration of fuel assemblies in the Spent Fuel Pit satisfies Criterion 2
of 10 CFR 50.36(c)(2 )( ii).

INSERT 3
This LCO requires that each IP2 fuel assembly stored in the Spent Fuel Pit is categorized
in accordance with Table 3.7 .13-1 or, if pre-categorized , Table 3.7.13-2, that each IP3 fuel
assembly stored in the Spent Fuel Pit is categorized in accordance with Table 3.7.13-1 or,
if pre-categorized , Table 3.7.13-3, and , IP2 and IP3 fuel assembly storage locations within
the Spent Fuel Pit shall be restricted to locations allowed by Figure 3.7.13-1 and its
associated notes as follows:
a. Categorized fuel assemblies may be stored in any cell location of the same or lower
numbered category.

- - - ~,
b. Category 1 fuel assemblies may be stored in any cell location in Regions 1 and 2 in
accordance with Figure 3.7 .13-1 notes 12 and 13, respectively.
c. Category 5 fuel assemblies with an installed full length RCCA take the reactivity credit
provided by the presence of the RCCA. This credit may also be taken for Category 1
fuel assemblies that contain a full length RCCA. These assemblies may be stored in
any Category 4, 3, 2, or 1 cell. Likewise , Category 2, 3, or 4 fuel assemblies that
contain a full length RCCA may be stored any Category 5, 4, 3, 2, or 1 cell.
d. Category 5 fuel assemblies that are required to have a full length RCCA installed are
the subject of the LCO note. Because reactivity credit is taken for the installed RCCA
it may not be placed in , or removed from, the fuel assembly while the assembly is in
the RCCA credited location. Movement of the RCCA in the credited location would be
a violation of the criticality analysis .
This LCO establishes restrictions on fuel assembly storage location within the SFP to
ensure that the requirements of 10 CFR 50 .68 are met.

INSERT 4
This SR verifies by administrative means that the IP2 fuel assembly has been classified
based on initial enrichment, burnup , cooling time , averaged assembly peaking factor, and
number of IFBA rods in the fuel assembly in accordance with Figure 3.7 .13-1, Figure
3.7 .13-2, Figure 3.7.13-3, or Figure 3.7.13-4 and that the fuel assembly meets the
requirements for the intended storage location defined on Figure 3.7.13-5. This SR also
verifies by administrative means that the IP3 fuel assembly meets the requirements for
storage in the IP2 SFP. This administrative verification must be completed prior to placing
any fuel assembly in the SFP. This SR ensures that this LCO and Specification 4.3.1.1
will be met after the fuel assembly is inserted in the SFP.
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Safety Evaluation by the Office of Nuclear Reactor Regulation Related to
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"Criticality Safety Analysis for the Indian Point Unit 2 Spent Fuel Pool with No
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Safety Evaluation by the Office of Nuclear Reactor Regulation Related to
Amendment No. TBD to Facility Operating License No. DPR-26 , TBD .
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