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August 13, 2012

U. S. Nuclear Regulatory Commission -
ATTN: Document Control Desk
Washington, DC 20555-0001

Subject: Duke Energy Carolinas, LLC
Oconee Nuclear Station, Units 1, 2, and 3
Docket Nos. 72-40, 50-269, 50-270, 50-287
Request for Exemption from Certain Requirements of
10 CFR 72.212(a)(2), 72.212(b)(5), 72.212(b)(11) and 72.214

References: (1) NRC Certificate of Compliance for Spent Fuel Storage Casks Issued to
Transnuclear, Inc., Certificate No. 1004, Standardized NUHOMS® Horizontal
Modular Storage System for Irradiated Nuclear Fuel, Amendment No. 9,
Effective Date April 17, 2007.

(2) Transnuclear letter dated February 9, 2011, “Application for Amendment 13
to Standardized NUHOMS® Certificate of Compliance No. 1004 for Spent
Fuel Storage Casks, Revision 0.”

(3) NRC letter dated February 14, 2012, to Mr. Donis Shaw, Transnuclear
Licensing Manager, “First Request for Additional Information for Review of
Amendment No. 13 to the Standardized NUHOMS® System
(TAC NO. L24519).”

Duke Energy Carolinas, LLC (Duke Energy) requests U. S. Nuclear Regulatory Commission
(NRC) approval of an exemption to certain requirements of 10 CFR 72.212(a)(2), 72.212(b)(5),
72.212(b)(11) and 72.214 pursuant to 10 CFR 72.7. The regulations require, in part,
compliance to the terms and conditions of the NUHOMS® Certificate of Compliance (CoC) 1004
(Reference 1). The CoC conditions require the general licensee to meet the requirements of the
Technical Specifications (TS) for the NUHOMS® storage system (Attachment A to the CoC).

This requested exemption pertains to Technical Specification (TS) 1.2.1, "Fuel Specifications,"
and the "Zircaloy-clad" requirement in the following associated tables:

e Table 1-1i, "PWR Fuel Specification for Fuel to be Stored in the Standardized
' NUHOMS®-24PHB DSC."
e Tabie 1-2n, "PWR Fuel Qualification Table for Zone 1..."
e Table 1-20, "PWR Fuel Qualification Table for Zone 2..."
e Table 1-2p, "PWR Fuel Qualification Table for Zone 3..." 5 -’/‘/l/
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A detailed discussion of this exemption request is provided in the Enclosure and Attachment to
this letter. Duke Energy believes this exemption is justified and will reduce the risk of
substantial exposure during loading operations of the NUHOMS® storage system at Duke
Energy's Oconee Nuclear Station (ONS).

Loading and storage of the NUHOMS® -24PHB System under the provisions of the exemption, if
approved, will be consistent with elements of a pending license amendment request submitted
by Transnuclear, Inc. (Reference 2). However, based on the current NRC review schedule
(Reference 3), approval of the amendment is not expected until early 2013.

Duke Energy requests NRC approval of this exemption request by December 31, 2012, to
support a loading campaign from the ONS Unit 1 and 2 spent fuel pool planned to begin in early
January 2013.

Please note that NRC approval of the aforementioned CoC amendment (Reference 2) would
obviate the need for this exemption. However, based on discussion with the NRC Staff, it is not
anticipated that the license amendment will be approved and effective in time to support Duke
Energy’s anticipated loading schedule; hence, this exemption is necessary.

The exemption would continue to apply to all NUHOMS® -24PHB Systems loaded under CoC
Amendment No. 9 (Reference 1) (up to 10 more loadings to complete Phase 6 of ONS's
Independent Spent Fuel Storage Installation (ISFSI)); however, following NRC approval and
subsequent implementation at ONS of Amendment No. 13 (Reference 3), the exemption would
not be required for future -24PHB System loadings.

There are no regulatory commitments contained within this exemption request.

If you have any questions or require additional information, please contact Stephen C. Newman,
Senior Engineer, Oconee Nuclear Station Regulatory Affairs Group, at (864) 873-4388.

Smcerely,

T.P. Glllesp|e Jr. //7

Enclosure
Attachment
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xc: w/enclosure/attachment

Mr. John P. Boska, Project Manager
(by electronic mail only)

U. S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
11555 Rockville Pike

Rockville, MD 20852-2746

Mr. Victor M. McCree, Administrator, Region I
U.S. Nuclear Regulatory Commission

Marquis One Tower '

245 Peachtree Center Ave., NE, Suite 1200
Atlanta, GA 30303-1257

Mr. Andrew T. Sabisch
NRC Senior Resident Inspector
Oconee Nuclear Station

Ms. Susan E. Jenkins, Manager

Radioactive & Infectious Waste Management
SC Dept. of Health and Environmental Control
2600 Bull St.

Columbia, SC 29201

C. Haney, Director

Office of Nuclear Material Safety and Safeguards
U. S. Nuclear Regulatory Commission

11555 Rockville Pike

Mail Stop E1D2M

Rockville, MD 20852-2738

M. D. Waters, Chief - Licensing Branch

Office of Nuclear Material Safety and Safeguards
U. S. Nuclear Regulatory Commission

11555 Rockville Pike

Mail Stop E3 D2M

Rockville, MD 20852-2738

Robert P. Carrion, Division of Reactor Safety
U. S. Nuclear Regulatory Commission
Marquis One Tower

245 Peachtree Center Ave., NE Suite 1200
Atlanta, GA 30303-1257

Cecil A. Fletcher Il, Division of Reactor Safety
U. S. Nuclear Regulatory Commission
Marquis One Tower

245 Peachtree Center Ave., NE Suite 1200
Atlanta, GA 30303-1257
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1. Request for Exemption

Duke Energy hereby requests an exemption from certain requirements of 10 CFR
72.212(a)(2), 72.212(b}(5), 72.212(b)(11) and 72.214 that require compliance with the
terms and conditions of the NUHOMS® CoC (Reference 1) (Note: “References” in this
enclosure refer to Section 7.0 of this enclosure.) This exemption, if approved, wouid
apply to all -24PHB Systems loaded under CoC No. 1004, Amendment No. 9 (up to 10
more loadings to complete Phase 6 of ONS's Independent Spent Fuel Storage
Installation (ISFSI)); however, the exemption would not be required for future cask
loadings following NRC approval and subsequent implementation at ONS of the license
amendment proposed by Transnuclear (Reference 2).

2. Background

The NUHOMS® system provides for the horizontal, dry storage of canisterized spent fuel
assemblies (SFAs) in a concrete horizontal storage module (HSM). The cask storage
system components for NUHOMS® consist of a reinforced concrete HSM and a dry
shielded canister (DSC) containment vessel with an internal basket assembly which
holds the SFAs.

The HSM is a low profile, reinforced concrete structure designed to withstand all normal
condition loads as well as the abnormal condition loads created by earthquakes,
tornadoes, flooding, and other natural phenomena. The HSM is also designed to
withstand abnormal condition loadings postulated to occur during design basis accident
conditions such as a complete loss of ventilation.

The structural features of the DSC design depend, to a large extent, on the postulated
design basis transfer cask drop accident. The DSC shell, the redundant closures on
each end, and the DSC internals are designed to ensure that the intended safety
functions of the system are not impaired following a postulated transfer cask drop
accident. The limits established for equivalent decelerations due to a postulated drop
accident are intended to be bounding. They envelop a range of conditions such as the
transfer cask handling operations, the type of handling equipment used, the transfer
cask on-site transport route, the maximum feasible drop height and orientation, and the
conditions of the impacted surface.

Each NUHOMS® system model type is designated by NUHOMS®-XXY. The two digits
(XX) refer to the number of fuel assemblies stored in the DSC, and the character (Y) is a
P for PWR, or B for BWR, to designate the type of fuel stored. A fourth character (T) is
added, if applicable, to designate that the DSC is intended for transportation in a
10CFR71 approved package. The number of HSMs to be erected at any one time
depends on individual plant discharge rates and storage capacity needs, and will be
addressed by the licensee.

Certificate of Compliance 1004, Amendment 9 (Reference 1) conditions require the
general licensee to meet the requirements of the Technical Specifications (TS) for the
NUHOMS® System (Attachment A to the Certificate of Compliance). TS 1.2.1, "Fuel
Specifications," and following associated tables specify requirements for the fuel
assemblies to be loaded in the 24PHB System's dry shielded canister (DSC):
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e Table 1-1i, "PWR Fuel Specification for Fuel to be Stored in the Standardized
NUHOMS®-24PHB DSC."

e Table 1-2n, "PWR Fuel Qualification Table for Zone 1..."

e Table 1-20, "PWR Fuel Qualification Table for Zone 2..."

e Table 1-2p, "PWR Fuel Qualification Table for Zone 3..."

Duke Energy requests an exemption from the "Zircaloy clad" verbiage requirement in TS
Tables 1-1i, 1-2n, 1-20, and 1-2p (the actual TS Tables are shown in an Attachment to
this Enclosure). This requirement, generally understood to refer to Zircaloy-2 or
Zircaloy-4 cladding, precludes the storage of Babcock and Wilcox (B&W) Mark B11 and
Mark B11A fuel assemblies which have M5 cladding’ (Reference 3).

In lieu of this requirement, Duke Energy is requesting to apply a more generic
interpretation of the "Zircaloy clad" requirement depicted in these tables that includes the
B&W Mb5-cladded fuel assemblies described previously.

3. Justification for Granting the Exemptions

The specific requirements for granting exemptions to 10 CFR Part 72 licensing
requirements are set forth in 10 CFR 72.7, “Specific Exemptions,” which states: “The
Commission may, upon application by any interested person or upon its own initiative,
grant such exemptions from the requirements of the regulations in this part as it
determines are authorized by law and will not endanger life or property or the common
defense and security and are otherwise in the public interest.”

The following factors are relevant to this exemption request:

A. The ONS ISFSI regulations cited in this exemption request, 10 CFR 72.212(a)(2),
72.212(b)(5), 72.212(b)(11) and 72.214, are contained within 10 CFR Part 72 of
the Commission’s regulations. The Commission has the legal authority to issue
exemptions for the ONS ISFSI as provided in §72.7.

B. The requested exemption items introduce no undue risk to the public health and
safety. The NRC has previously considered acceptability of cladding types for
spent fuel storage and determined a broader limitation is warranted. This is
reflected in Interim Staff Guidance (ISG) 11, Revision 3 (Reference 4) which
provides technical review guidance to materials reviewers and specifies criteria
that should be met. The following statements excerpted from 1SG-11, Revision 3
are relevant:

i. "The following acceptance criteria and review procedures are designed to
provide reasonable assurance that the spent fuel is maintained in the
configuration that is analyzed in the storage SARS. These criteria are applicable
to all commercial spent fuel burnup levels and cladding materials [emphasis
added].”

' M5 is AREVA's proprietary variant of Zr1Nb which was approved by the USNRC for PWR reactors
(Reference 3).
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ii. "The staff believes that this guidance will allow all commercial spent fuel
that is currently licensed by the Nuclear Regulatory Commission (NRC) for
commercial power plant operations [emphasis added] to be stored in
accordance with the regulations contained in 10 CFR Part 72."

Since B&W 15x15, Mark B11 and Mark B11A fuel assembly designs are both
licensed for operation in ONS's reactors with M5 cladding material, there is
reasonable assurance the spent fuel will be maintained in the configuration
analyzed in the NUHOMS® SAR.

The requested exemption is consistent with elements of a pending license
amendment request submitted by Transnuclear, Inc. (Reference 2) that is
currently under NRC review. In that request, the "Zircaloy clad" restriction has
been deleted from the Physical Parameters sections of Table 1-1i, "PWR Fuel
Specifications for Fuel to be Stored in the Standardized NUHOMS® -24PHB
DSC", and "Zircaloy clad" has been replaced by “zirconium alloy" in Tables 1-2n,
1-20, and Tables 1-2p which specify cooling times for Zones 1,2, and 3,
respectively.

The requested exemption items are consistent with providing for the common
defense and security. The ONS ISFSI will continue to be physically protected
under Duke Energy's Physical Security Plan, and the exemption request does not
affect the confinement of the spent fuel stored at the ISFSI facility.

Duke Energy seeks this exemption from the cited Commission rules to allow
loading spent fuel into the NUHOMS?® storage system with minimum radiological
exposure to the workers during handling, preparation, and transfer operations.

Absent the ability to load Mark B11 and Mark B11A fuel designs, ONS will
exhaust its current inventory of older "Zircaloy" fuel designs during the 2013
loading campaign from the ONS 1 and 2 spent fuel pool. Some of the older
"zircaloy" fuel assemblies are needed for subsequent loadings after Amendment
13 is approved in order to meet the decay heat zoning requirements. [f these
assemblies are not available, the NUHOMS® canisters will likely have to be
"short-loaded" (i.e., loaded with fewer than the allowed 24 spent fuel
assemblies). This, in turn, will necessitate additional NUHOMS?® loadings
resulting in additional worker exposure.

Conclusion

Duke Energy concludes that the requested exemption from certain requirements of the
10 CFR 72.212(a)(2), 72.212(b)(5), 72.212(b)(11) and 72.214 regulations, allowing
storage of M5 cladding associated with B&W 15x15, Mark B11 and Mark B11A fuel
designs, is justified. Such an exemption meets the specific exemption requirements of
10 CFR 72.7. The requested exemption item is authorized by law, will not endanger life
or property, and is consistent with the common defense and security. The requested
exemption is consistent with elements of a license amendment request that is currently
under NRC review (Reference 2). Furthermore, granting this exemption will result in
fewer additional NUHOMS® loadings and reduced radiological exposure due to the
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reduced quantity of NUHOMS?® storage units at the ONS Independent Spent Fuel
Storage Installation.

5. Environmental Consideration

Pursuant to the provisions of 10CFR 72.7, Duke Energy is requesting an exemption,
consisting of two elements, from certain requirements under the 10 CFR 72.212(a)(2),
72.212(b)(5), 72.212(b)(11) and 72.214 regulations. If the proposed exemption is
approved, NUHOMS™ canisters will not have to be "short-loaded" in future loading
campaigns (i.e., loaded with fewer than the allowed 24 spent fuel assemblies). This, in
turn, will result in fewer additional NUHOMS® loadings and reduced radiological
exposure due to the reduced quantity of NUHOMS® storage units at the ONS
Independent Spent Fuel Storage Installation.

Additionally, the proposed exemption does not affect the type of radioactive effluents or
the quantity or type of nonradioactive effluents entering the environment.

Therefore, there is no significant environmental effect associated with the proposed
exemption.

6. Precedent

Currently, other NUHOMS® storage systems included in CoC No. 1004 permit storage of
fuel designs with cladding other than "Zircaloy." These include the similar

NUHOMS® -24PTH System (Reference 1, Table 1-1i) and the NUHOMS® -32PTH1
System (Reference 5, Table 1-1aa).

7. References

1. NRC Certificate of Compliance for Spent Fuel Storage Casks Issued to
Transnuclear, Inc., Certificate No. 1004, Standardized NUHOMS®
Horizontal Modular Storage System for Irradiated Nuclear Fuel,
Amendment No. 9, Effective Date April 17, 2007.

2.  Transnuclear letter dated February 9, 2011, “Application for Amendment 13
to Standardized NUHOMS® Certificate of Compliance No. 1004 for Spent
Fuel Storage Casks, Revision 0.”

3.  NRC letter dated February 4, 2000, Revised Safety Evaluation (SE) for
Topical Report BAW-10227P: "Evaluation of Advanced Cladding and
Structural Material (M5) in PWR Reactor Fuel" (TAC No. M99903).

4, Spent Fuel Project Office, Interim Staff Guidance - 11, Revision 3,
"Cladding Considerations for the Transportation and Storage of Spent
Fuel," dated November 17, 2003.

5.  NRC Certificate of Compliance for Spent Fuel Storage Casks Issued to
Transnuclear, Inc., Certificate No. 1004, Standardized NUHOMS®
Horizontal Modular Storage System for Irradiated Nuclear Fuel,
Amendment No. 10, Effective August 24, 2009.
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Table 1-1i
PWR Fucl Specification for Fuel to be Stored in the
Standardized NUNOMS®-24PHB DSC
Title or Parameier ) _ Specifications
Fucl Only inact, unconsolidated B&W 15x15 {with or

Maximum No. of Reconstiluted Assemblics per
DSC with Stainless Sieel vods

Maximum No. of Stainless Stec] Rods per
Reconstituted Assembly

Maximum No. of Reconstituted Assemblies per
DSC with low earichced uraniwm oxide rods

without BPRAs), WE 17x17, WE 13x15, CE
14x14, sl WE 14x 14 (all without BPRAS)
Clags PWR fuel assemblics or cquivalent reload
fugl manutfactured by other vendor, with the
follewing requirements

4

10

24

Physicat Parameters (withoul BPRAs)
Maximum Asscmbly Length (unirradiated)

Nominal Cross-Sectional Envelope
Maximum Assembly Weight

No. of Assemblies per DSC

Fuel Cladding

165.785 in (standard cavity}
171.96 in (long cavity)
8.536 in

1682 lbs

Physical Parameters (with BPRAs)
Maximum Assembly + BPRA Length (unimadiated)
Nominal Cross-Sectional Envelope
Maximum Assembly + BPRA Weight
Ne. of Assernblies per DSC
Nao. of BPRAs per DSC

Fuel Cladding <

[71.96 in (long cavity)
8.536in
1682 lbs
£ 24 intact asse

i -clad [uel yvith 0o known or suspected
g Chaclali Caches

Nuclear Parameters
Maximum Fuel Initial Enrichment
Maximum Initial Uranium loading per assembly
Allowable lpading configurations for cach 24PHRB
DSC
Burnup, Enrichment, and Minimum Cauoling Time
for Configuration 1 {Figure 1-8)
Burnup, Enrichment, and Minimum Cooling Time
for Configuration 2 (Figure 1-9)
Minimum Cooling Time for BPRAS
Tatal Decay Heat per DSC
Decay Heat Limits for Zone 1, 2 and 3 fuzl

4.5 wt. Vi U235
0.490 MTU
As specified in Figure 1-8 or t-9

Table 1-2n for Zone | fuel; Table 1-20 for Zone
2 fuel; Table 1-2p for Zane 3 Tuel
Table §-2p lor Zone 3 fuel

5 years
24 kW
As speeificd in Figures 1-8 uml 1-9.

A-17
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Table 1-2n
PWR Fuel Qualification Table for Zone 1 with 0.7 kW per Asscmbly, Fucl With or Without BPRAs, for the
NUHOMS®-24PHB DSC
{Minhinum requized years of cooling time afier reactor core discharge)
BEY ‘Asiembly Aversge Evisal U. 235 Brrichment (ur 96
6o Va0 Jar J22 {23 |24 {25 |6 {27 |28 |29 |30 [a0 |22 {23 |3 [35 |36 |37 |38 |39 10 Jas a2 1a3 [ Jus
10 5.0 150 150 150 |50 {50 |50 150 IS0 130 [50 {30 [5.015.0 |5.0 |50 [5.0 {50 [50 1506 J50 15.0 {50 {50 ]|50 150
4] $0 §5.0 [S0 150 150 |50 |50 150 150 Js0 §s0 1501501505050 ][50 |50 {5015015015015.0 15050 |5
2 |80 )so [0 [s0 150 [356 |30 |50 Is0 30 }20 JS.0 1501505050 [5.0 [50 {50 {50 35050505050 {5
23 50 |50 150 150 ][50 |56 is0 150 §so iso ¥50)50]50 (50150 5.0 5.0 1501501505050 (5050150
23 55 185 188 135 |55 155 {55 )58 155 }55155]55 55155 |55 15515515555 ]55 35 j5.5 (53 {53
30 5.8 16X 160 160 160 164 160 [6.0 6.0 16.0 160 [60 {60 160 160 160 (60 160 160 160 160
32 7o 7o t720 130 170 190170170165 165 165 165 )65 165165 [65 |65 6.5 {65 1465
34 80 }30 180 }80 }75 178 175175 (25178 |75 175178175 (75 (725 |25 175 175
6 90 150 190 190 190 |90 18.5 185 185 {185 185 185 185 [85 |85 |85 185 |53
38 105 110.5 110.5 [10.0 {10.0 {10.0 [10.0 {10.0 10.0 100 0.0 [100 ]85 |95 §9.5 ]9.5
12 115 LOfLofiroLofitoiofiio Bos fioshns(ies 1651050165 Jio.s
40 120 (1200120 [12.0 120020 S HLSRiS(ISlilal110]1t010
41 120 HIOJAO0RION30 3028125 251125125125 125 12.0{12,0 120
) 2311438 |10 [14.0 [14.0 {340 13,5 (135 {133 1.8 A3 5 [10.9 1935 1130 1130 1330
43 135 [15.5 [155 115.0 [15.0 (15.0 [15.0 115.0 11,5 J12.8 {145 {145 {145 1145 1120 {140
28 17.0 1165 165 [165 [15.5 |26.0 1160 116.0 §16.0 1160 155 [15.8 [155 11557155 {3155
5 180 1175 (17.5 (17,8 [17.5 112,60 117.0 17.0 [17.0 (170 [15.8 165 [15.5 [163
26 188 (157 [185 [18.5 |183 118.2 {180 [1S.0 1179 117.8 117.7 117.6 1175 f17¢
47 20.3 1200 1159 [319.6 1196 §19.5 1194 ]19.2 111 1190 1185 1iss hra7 133
ag 212 {213 711 [21.0 f235 [r0.8 $20.7 |05 120.2 [20.3 1202 {20.1 §200 Ji19.9
) 227 1226 [22.4 (223 [227 |22.8 100 1218 [31.9 [21.6 (218 1214 §21.3 212
59 237 [236 235 [23.4 1033 3.3 1230 209 228 {227 28 f12s
51 350 [24.9 765 126,6 J32.5 J2:.4 [243 |22 [24.0 |23.9 1235 fo37
52 263 |25.2 1260 |25.9 [25.8 1257 )21.6 |25.4 [253 {352 1252 250
53 275 [273 [27.2 §27.1 §27.0 1249 1268 |26.7 [25.5 {354 {354 £26.2
b2 EB,S 28.6 (28,5 {28.3 128.2 J23.1 [28.0 [280 |22.8 {27.7 §17.6 §27.5
S5 4203 295 [29.7 129.6 139.5 1295 292 |29.1 [20.0 289 {238 }18.7
e BU = Assembly average bumup
e Usc burmup 2nd ensichment to lookup minimum cooling time in yoears. For fuc) assemblics reconstituted with up 1o 10 stainless steel wods only, if ths
lookup coaling time is less taon 9.0 years then & minimum coeling tms of 9.0 years shall be used. Licenses is responsible for ensuring Gt unsertaintizs i
fiel enrickament and burnup are conreetly actoant=d for during fucl qualificozion,
o Round bumup UP to rzxthigher entry, rvad enrishments DOWN to next lower ennry.
e Fuch with an iaidial enrichnent greater than 4,5 wi.% U-235 is unsccepiable for storage.
e Fuel with 3 bumup less than 10 GWEMTU is sccepiable for storage afiey Swyears cooling.
L]

Exammls: An assesnbly with an initol enrichment of 3,75 1. % U-235 ard o bumup of $6.3 GWAMTU is accepiable fur storap: after a 12.5 years cooling
time as defined by 3.7 wi. % U-235 (rounding down) and 47 GWAMTU (rounding up) on the quatification table,

Ses Figure 1-8 for o description b riRics. :

For blies fuct irffrext with Zircaloy clad uranium~)ide rods use the sxiembly sverags carichment to ¢ ine the minimum cooling time.

A-42
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Table 1-20
PWR Fuel Qualification Table for Zone 2 with 1.0 KW per Assembly, Fuel With or Without BPRAs, for the
NUHOMS®-24PHB DSC
(Minimum required years of cooling time after reactor core discharge)
BU Actcanbly Aversgs [BIEA! U233 Fraickover (we %)

e 70 [2.1 |32 |33 Ja4 133 126 127 138 119 130 [3.1 [33 [33 [34 |35 {368 |35 G130 [4) 132 [33 34 |23
10 0 130 [30 30 {50 |50 150 130 130 150 [350 |50 |50 [50 |50 |50 |50 30 (30 130 |30 |50 |32
i3 130 |50 150 |3 0 150 150 150 150 150 150 {50 |5. 0 50 130 50 |50 |50 |30 150 |30
150 {50 150 ¥ 5. EREL 30150 1350 1350 130 [30 [50 15, a
25 N 50 150 |31 X H Y 0 |50 [50 {50 |5 s,

] 0150 F N 50 150350 |50 |38 150 [50 |50 |50 50 {30 [$0_|50 150 13
30 5 0 {50 {50 [50 150 |50 |50 3 3H. 130 130 a0 T8 T3
CRELREL ! .0 150 X . . 3 30 150 |50
X 50 13 0130150 5 5. 59 |30 |5
36 3 3 13 33 0 54 RE
38 THEE 3 155 155 |52 ENEX ENEENE
39 0 |68 |o § X 3 3 5.5 155 155 |5 X
20 53 |63 |6 6.0 | ¢ X X
4 8.5 10 X .3 16,3 S 6, 4 Y 1
< 76 17 ENEE S 155 165 165 165 16
£ 75 | ik 0 [90 |70 | 90,170 170 170 7.0 18 GE 58
z 75 13 35 195 |38 118 175 1708 170 170 130 130 170 138 |18
£5 REY X K £ 5 & EMEL B X o L
e E z XN ENEER LRSI FER FCR
i 3 (S [Ra [82 143 (83 T83 183 & 75 175 173
2! .2 0 160 189 |88 X 6 183 |83 (84 18 X
£ , 9.6 193 4 163 ENEX 3] .0 L] A
3 103 059 6 196 195 [94 [93 193
3 035 1108 1107 1166 1103 [16.3 [16.3 102 [10.1 [100 {99 {98
) T4 1118 TI13 §113 JU1.1 11,0 [10.9 |108 |10.7 11D.6 116.5 1103
3} 2. 30 [115 {108 [T16 113 [11a 113 2 11y
7 32 113.0 {130 12,8 1127 §12.5 1124 J123 1123 (121 {120 |19
) 4.1 [13.9 13138 113.6 113.5 11,4 [13.3 113.) 13,0 {123 [128 [12.6

BU = Agsembly aversoe bummup
Use buraup aed ensickment ookup minimum conling dme in years. For fuel assemnblies reconstituted with 1p to 10 stainless slecl rods only. if the
lmkupaoo.u;gmncxs!z:st!nanQO)meam:mnmcmhq,ﬁme of 9.0 years shall be veed. Eicensee is responsible for ensusing thay

m fuel envichmen and bunuep are correctly accounted for during fosd qualification.

Round burmup UP o next tughes entry, iound enrichments DOWN 0 next tower ey,

Fuel with an tidnl eraichmens gpeater than 4.5 wi.% UJ-235 i5 uneocepizdle for storage,

Fue! with a burnup less than 10 GWEMTU i3 acceptable for stomge afier 3-years cooling.

Exampie: An assembly with an initial enrichment of3.75 w1, % U235 and a bumup of 46.5 GWAMTU is ssocptable for stommge after a 8.5 years
cooling time a5 definad by 3.7 wt. 95 1238 ¢ down) and 47 GWEMTY {rowmding up) on the qualification tzble,

Sce Figure 1+8 for o descriptipertT sones,
For assemblics fucl seonesti(gted with Zirealoy elad urenjum-Pxide rods use the bly overope enii to determine the minimum ooaling tmse.

A-43
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Table 1-2p
PWR Fuel Qualification Table for Zone 3 with 1.3 kW per Assembly, Fuel With or Without BPRAs, for the
NUHOMS®-24PHB DSC
{(Minimum required vears of cooling time after reactor core discharge)

Y] Assembly Aversge Initiz! U-235 Earichment (s %5)

coweMT 2.0 T21 123 |23 (24 25 T25 127 [28 [29 [3.0 131 [32 [33 T34 ]335 136 3.7 138 [539 (40 {a) [42 143 [44 145
} 50 150 130 |50 [50 [50 150 $5.0 5.0 150 |50 150 [S0 |50 {50 150 {50 }35.0 150 [50 [5.0 {350 [50 {50 150 j3.0
15 50 150 [30 120 150 |50 150 150 |50 §50 [50 130 [$0 |50 {50 {50150 {350 {59 [50 |50 |50 |50 150 {50 |50
20 50 1850 150 [35.0 {30 |50 |50 50 |50 {50 (50 {50 [350 {50 {50 {5Dp 150 {50 }56 150 {50 [0 |50 50 5.0 |30
25 |em 5.0 (50 [50 150 150 150 150 [50 {50 |50 {50 150 130 130 150150 {50 {50 |50 {50 150 [50 150 154150
28 50 |50 {50 130 §50 150 |50 {50 [50 {50 [50 {50 [50 150 130 [50 150 150 [50 {50 |50 150 )50 |50
30 S0 150 |50 |50 130 130 |30 130 150 150 150 {34 |30 |50 {50 [S0 150 {50 150 |56 |3
12 [ 54 150 |50 {50 150 {50 1806 1350 156 jso0 150 150 {350 {50 |50 {350 {s0-]150 }50 {350
34 P 50 150 Iso [s0 [50 150 1350 150 150 150 156 150 {50 |50 {50 {30 J50 S0 |50
k1] M50 150 [S0 [50 {50 150 {30 150 154 150 150 150 (50 {50 1350 154 0 150
38 ; 3% [S5 155 {55 155 155 [3.5 |35 [5S 155 [55 155 155 §35 35 1355
39 55 |35 {53 |53 185155 155155 (55 {55 {53 135 1535 }55 |55 [55
20 55 |55 155 155 153 |55 |35 153 |55 [55 |55 153 185 185 |55 155
3) 3 |55 155 155 [55 135 [ 3.5 1355 [38 155 [s5 155 §55 }55 |55 [55
42 60 [60 160 (60 J6.0 [60 |64 160 |60 [60 |60 (60 60 {68 |60 [60
43 RS 5.0 |&0 160 (460 160 [80 |6 60 |60 {60 {60 166 160 1640 |60 |60
a4 6.0 (60 160 160 I60 J60 |60 |60 60 160 160 {60 (68 {64 |60 ]6.0
35 | i alvFed i 60 {60 160 160 160 160 |60 |60 160 160 168 160 |60 |60
46 4 . €1 160 |6 161 |61 161 |63 |6F {61 161 fd 167 |61 6]
47 62 {62 |62 162 |62 2 |62 |62 6.2 §162 [62 162 [62 |62
48 | . 63 163 163 |63 |6 3 163 163 {63 153 }63 [63 |63 {63
49 65 105 168 165 165 [65 |65 [63 163 §45 |68 165 165 {65
) e 65 |65 (65 |65 [65 |65 165 bss |65 163 [45 |63
51 6.7 |66 {66 |66 [66 |66 166 166 (66 165 |66 |46
3 5 %70 169 |68 |68 |65 |68 165 |68 |68 |68 |68 |68
3 g 73 (a2 jr2 |ty dvg |70 M6y foo (69 |89 |69 |69
54 ] 37 026 [38 [74 10s [7a fr3 j72 100 (2 [0 |5
35 B : SERAeaE 50 (80 [ 19 [78 |y |77 4vs pis (7S |74 |73 [73

e BU = Assembly averags burnup

»  Use bumup and enrichment to iookup mininn covting Hme in years. For fuel asscntblies 126onstiuzed with up to 10 stainless steel rodg anly, if the

tookup cooling time is dess than 9.0 years 1hen a minimum cooling tme of 9.0 years shali be used. Licensee is responsible for ensuring that uncerninties
in fuel enrichment and burnap are correcsly accounted for during fuel quaiification.

«  Reund bumup UP to next higher entry, round enrichments DOWN 1o next Jower enrry.

+  Fuel with on initial enrichment greates than 4.5 wi, % 1J-235 is unaccepuable for siorage.

e Fuel with o burnup less than 1) GW/M1U is aceeptable for storage afier S-years cooling,

.

Example: An eszembly with un initial enrichment of 3.75 wt. % U-235 and a bumup of 46.5 GWA'MTU is aceeptable for storage afler a 6.2 years
cooling tume a3 defined by 3,7 wi, % U-233 (rounding down) 2nd 47 GWIMTU (rounding up) on the quakificating table,

See Figuie 1-8 and 1+9 for o dgseefffion of zones.

For fuel uxsemblies reconstinfied with Zircaloy cled uraniwms

pxide rods use the assembiy average endchrent 1 determine the minimum cooling Bz,

A44



