. . . . . Holtec Center, 555 Lincoln Drive West, Marlton, NJ 080
H O L T Telephone (856) 797-09

INTERNATIONAL Fax (856) 797-09

Mr. John Goshen
¢/0 Document Control Desk

U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001

January 9, 2009

Subject: Comments on Draft Safety Evaluation Report, Certificate of Compliance, and Technical
Specifications for HI-STORM 100 System CoC Amendment 6.
USNRC Docket No. 72-1014; TAC No. L24085

Dear Mr. Goshen:

Thank you for providing us the opportunity to review the draft Safety Evaluation Report (SER),
Certificate of Compliance (CoC), and associated Technical Specifications (TS) for Amendment 6 to the
HI-STORM 100 CoC. Enclosure 1 contains a marked up copy of the draft documents.

Thank you for your continued effort toward timely approval of this amendment to support
anticipated utility needs.

~—

Feel free to contact me if you have any questions.

Kindest regards,

Tammy Morin
Acting Licensing Manager
Holtec International

cc (letter only): Mr. Eric Benner, USNRC
Mr. Nader Mamish, USNRC
Holtec Group 1
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A Regulatory Commtssnon (NRC). to amend Certificate

SAFETY EVALUATION REPORT

DOCKET NO. 72-1014
HI-STORM 100 CASK SYSTEM
HOLTEC INTERNATIONAL
CERTIFICATE OF COMPLIANCE NO. 1014

AMENDMENT NO. 6

: SUMMARY ?M}/ |
By letter dated Apnl 15,2008, as supplemented August: "
2008, Holtec International (Holtec) submitted an ap i

e central instrument tube. It extends from the top nozzle
and remforces the connection between the top nozzle and the
esigned to carry the weight of the entire assembly to allow the
, he standard fuel handling tool. Assemblies with the IGSCC

‘that would otheanse‘b > contained in 'Damaged Fuel Canisters (DFCs) and classified as : mt'aC,‘\"
© “Damaged Fuel Assemb can be classified as refmal fuel assemblies after installation of the "
" ITTRs. However, fuel considered damaged because of ISSEE—inaduitiomto other conditions -

" such as cladding defects, would still be housed in DFCs imatdition-to contalmﬁg- an ITTR. The
- ITTR is applicable-te onlyithe PWR 15x15 and 17x17 fuel types. Nana oy

allowe

- The HI-STORM 100 cask system is approved for eight different multi-purpose canisters (MPCs)
~ that contain the fuel. Five of these MPCs are designed to contain 15x15 and/or 17x17 PWR
fuel. These designs will include the ITTRs as part of the approved contents. These five designs
are MPC-24, MPC-24E, MPC-24EF, MPC-32, and MPC-32F.

This Safety Evaluation Report (SER) documents the review and evaluation of the amended
FSAR, supplemental materials, response to the staffs request noted above, and proposed CoC
. changes. The FSAR follows the format similar to that of the NRC, “Standard Review Plan for
-1-



Dry Cask Storage Systems,” NUREG-1536, January 1997 (NUREG-1536) with differences
implemented for clarity and consistency.

L REVIEW CRITERIA

The staff's evaluations of the proposed changes are based on whether the applicant meets the
applicable requirements of 10 CFR Part 72 for independent storage of spent fuel and of 10 CFR
Part 20 for radiation protection. The staff's evaluation focused only on madifications requested
in the LAR 1014-7 and did not reassess previously approved portions of the CoC, TS, and the
FSAR or those areas of the FSAR modified by Holtec as allowed by 10 CFR 72.48. The
technical objectives for the foIIowmg review dlscrpllnes are as described below for each of the
proposed changes . :

| Structural

; The objectlve of the structural review is to assess the safety analysns of the structural design
features, the structural design criteria, and the structural analysis methodology used to evaluate
the expected structural performance capabilities undér normal operations, off-normal operatlons
accident conditions ‘and natural phenomena events for those structures systems and -
components |mportant to safety mcluded |n this amendment

The review was conducted against the appropnate regulattons as descnbed in 10 CFR 72 236
that. |dent|fy the specific requirements for spent fuel storage cask approval and fabrication. The

. unique characteristics of the spent fuel to be stored are identified as required by 10 CFR

72.236(a) so that the design basis and the design criteria that must be provided for the

~ structures, systems, and components important to safety can be assessed under the
requirements of 10 CFR 72. 236(b) The proposed change was found to have an impact on the
structural criteria of the contents of the HI STORM 100 Cask System

o _' 'v'Crltlcallt_y

E The objectlve of the crmcallty review is to ensure that the spent fuel erl remain subcritical under
~ all credible normal, off-normal, and accident conditions encountered during: handlmg packaging,’
' transfer and storage The objectrve includes a review of the’ ‘changes to the criticality design- .~

¢criteria, features and fuel specifications, verification and. review of the configuration and material
‘properties for the HI-STORM 100 Cask System and a review of the criticality analyses that _

might include computer programs benchmark compansons and multlphcatlon factors proposed

. inLAR 1014-7.

: The appllcant proposed to" modrfy the allowable contents to the Hl STORM 100 Cask System .
design and CoC. The staff reviewed the proposed changes to the HI-STORM 100 Cask System .
criticality safety analysis to ensure that all credible normal, off-normal, and accident conditions
have been identified and their potential consequences on criticality considered such that the HI-
STORM 100 Cask System, as revised, meets the following regulatory requirements: 10 CFR
72.124(a), 72.124(b), 72.236(c), and 72.236(g). The staff’'s review also involved a determination
on whether the cask system fulfills the acceptance criteria listed in Section 6 of NUREG-1536.

i GENERAL DESCRIPTION OF THE CASK DESIGN

The HI-STORM 100 Cask System is a dry cask storage system for spent light water reactor fuel.
The system comprises three discrete components: the multi-purpose canister (MPC), the
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HI-TRAC Transfer Cask, and the HI-STORM 100 storage overpack.

The MPC is the confinement system for the stored fuel. It is a welded, cylindrical canister with a
honeycombed fuel basket, a baseplate, a lid, a closure ring, and the canister shell. All MPC
components that may come into contact with spent fuel pool water or the ambient environment,
with the exception of neutron absorber, aluminum seals on vent and drain port caps, and
optional aluminum heat conduction elements, are constructed of stainless steel. The canister
shell, baseplate, lid, vent and drain port cover plates, and closure ring are the main confinement
boundary components. The honeycombed basket, which is equipped with neutron absorbers,
provides criticality control. There are eight approved MPC designs; MPC-24, MPC-24E, and
MPC-24EF which can contain a maximum of 24 pressurized water reactor (PWR) fuel
assemblies; the MPC-32 and MPC-32F which can contain a maximum of 32 PWR fuel
assemblies; and the MPC-68, MPC-68F, and MPC-68FF which can contain a maximum of 68
boiling water reactor (BWR) fuel assemblies. Vibration suppressors are con5|dered mtegral non-
fuel hardware consrstrng of zrrcaloy or stainless steel tubes : : :

The Hl—TRAC transfer cask (TC) provrdes shielding and structural protectron of the MPC durrng
- loading, unloadrng and movement of the MPC from the spent fuel pool to the storage overpack.
The HI-TRAC was previously reviewed and approved by the staff for the original application. No
“significant design changes were made to the HI-TRAC, as such the staff only revrewed the HI-
- TRAC with respect to whether it was affected by the proposed changes '

The HI-STORM 100 overpack provides shreldlng and structural protectlon of the MPC during -
storage. The overpack is.a'heavy-walled, steel and concrete, cylindrical vessel. In addition to
the HI-STORM 100 overpack, there are three additional approved variations including the Hi-
STORM 1OOS HI-STORM. 100A, and the HI-STORM 100SA, and one proposed variation, the
- HI- STORM 100U currently under review by the staff (LAR 1014-6). The HI-STORM 100S is a
shorter version of the HI-STORM 100. To accommodate the height change, the location of the
air ducts and MPC’ pedestal helght was -modified. The HI-STORM:100A and 100SA are similar
to the. HI-STORM 100 and-100S overpacks except that they have a baseplate that is anchored

'’ to the concrete pad at the: independent spent fuel storage installation (ISFSI). The HI- STORM

100A and 100SA: overpacks may be used-to store fuel in high seismic areas. The HI- STORM-
-1008 100A and 1OOSA overpacks were approved under. Amendment 1 to CoC 1014

The basrc sequence of operatlons for the HI- STORM 100 Cask System is as foIIows (1) the _
transfer cask, with'the MPC inside, is lowered into the spent fuel pool and the MPC is loaded
with spent huclear fuel; (2) the transfer cask and loaded MPC are removed from the: spent fuet
pool and the MPC is drained, dried, welded closed, inspected, and backfilled with an inert gas;
(3).the transfer cask is placed on top of the overpack and the MPC is lowered into the overpack
and (4) if necessary the overpack, with the MPC inside, is moved to the storage pad. A loaded
HI-TRAC transfer cask can be handled vertically or horizontally. A loaded HI-STORM 100,
100S, 100A, and 100SA, overpack can only be moved vertically. The proposed HI-STORM
100U design can only be loaded in situ. MPC transfer between the transfer cask and overpack
can be performed inside or outside a 10 CFR Part 50 controlled structure (e.g., a reactor.
building).

fil.  FINDINGS

The proposed changes were reviewed to the criteria and regulations described in Section Il of
this SER and a discussion of the staff review and findings are described for each below.

-3-



2( T8, 44“H1:A+d and the burnup units fisted in LikAcd7 (as co

x

: ’.-mclusmn of the followi

Proposed Change No. 1

‘The applicant proposed to modify the HI-STORM 100 Cask System No. 1014 Appendices A and

. B T_S to 'make editorial corrections as follows:

- a. TS Appendix A, Sectlon 3.1.1, LCO 3.1.1, Required Action C.2 should be C.2.1.
'.lIi'-- A. i & i,
TS Appendix B, Table 2 1-1, ,LAA-e (currently the first e)':-

cction should be changed to

shoutd read
HMWDBITIHMY" instead of "(MTU/MTIHM)" \ ’

Y{MwWD/ MR -
¢. TS Appendix B, Table 2.1-1, ,uLA—f-e-r(currentIy»‘th second
"6x6B" o III Pr ’

d. TS Appendlx B, Table 2.1- 1 IVA 1 g anc
_ lnstances of "and DFC" in each statemen

" “e.: TS Appendix B, -Table 2.1-1,

ey
pproved contents The applrcant has rewewed the classical
stin house (reference 7) that demonstrated the acceptablllty

and th relevant factors of safety and determlned that the
e structural performance of the ITTR is acceptable

) SIons in the structural deS|gn

' N Structural de3|gns"that are compatlble W|th ready retrlevabrlrty of spent fuel

Crltlcallty Evaluation

The addition of the ITTR affects the criticality analyses of the HI-STORM 100 cask system

. because the volume of the central instrument tube is now displaced with the ITTR. This couid
" . be non-conservative for MPC designs that require a minimum soiubie boron concentration. Al
. applicable MPCs require a minimum soluble boron concentration under certain conditions. The
~“boron concentratlon required for the affected MPC and fuel lattices is summarlzed in
Table 1.



Table 1: Minimum Boron Concentration Requirements for the HI-STORM 100 15x15 and

17x17 PWR Fuel

| MPC Fuel Lattice Intact/Damaged | Enrichment limit | Minimum Boron
L : Assemblies in wt % Concentration
o ~ | (ppm)
X | [MPC-24 15x15, 17% 11 | Intact Only 5.0 400
w% - | MPC-24E 15x15, (7% | Intact Only 5.0 300
o MPC-24EF
X MPC-24E 15x15, 17% V7 | One or more 5.0 600
o "MPC-24EF | Damaged
' MPC-32 15x15 A/B/C/G | Intact Only 1800
L MPC-32F e
| MPC-32 15x15 A/B/C/G " | Intact Only
MPC-32F _ a :
|-MPC-32 15x15 D/E/F/H | Intact Onl
| MPC-32F _ ' =
[ MPC-32 - 15x15 D/E/F/H | Intact Only
MPC-32F . : e ' :
MPC-32 - 17x17 A/B/C. 1900
‘MPC-32F ' .
| MPC-32 17x17 A/BIC 2600
- | [MPC-32F '
| 'MPC-32 1900
| MPC-32F ' -
MPC-32 1 2700
MPC-32F |
MPC-32 2100
MPC-32F N
' ~ 12900
‘or more 4.1 2100
aged ' e L
‘ol 5.0 ©.'2900 -
?,-<

: fl'able 11s from Re
ShewA | jin Table 4
- Section 6.4.8 of the app it's Final Safety Analysrs Report (FSAR) (Reference 2) prowdes a
" discussion on “Non-fuel Hardware in PWR Fuel Assemblies.” In this section, the applicant
states that the current analyses of record were performed with the instrument tube filled with --
‘borated water.

'This section of the FSAR includes a discussion on calculations performed by the applicant with.
the guide tubes voided to show the effect of the displaced boron on reactivity. For the MPC-24
with 400 ppm and the MPC-32 with 1900 ppm, the applicant finds that voiding the guide tubes

- results in a reduction in reactivity. However, in some of the cases for the MPC-32 with 2600ppm
" boron, the applicant found that the voided guide tubes produced a higher reactivity than the filled
- guide tubes, but noted that this effect was not consistent for all assembly classes.

-5-



.In Reference 5, the applicant provided a summary of the analyses performed to determine that
the addition of the ITTR in the instrument tube results in a lower or statistically equivalent
react|V|ty

vThe applicant states that any increase in reactivity is only applicable for the cases with high

boron concentration. Therefore, the applicant chose the MPC-32 with 5% enriched assemblies

"~ as the most limiting, and this case was selected as the representative configuration for
_performing the analyses in justifying the change. The staff agre h this assessment.

: able
To study the reactivity effect;/(adding the ITTR in the instr
three cases and voided thg/nstrument tubes. These are
assemblies. As shown in‘above, these are representati
:-concentrations for the affected configurations. The
an acceptable means of evaluating the ITTRs be
- the actual stainless steel tube which may have
- ‘contain borated water in the center of the tube.

{ube, the applicant chose

the voided 'instrﬁg’ﬁent "tube, ,
is within 2o of the calculation.

, the applicant supplemented
alyses for the damaged fuel

| materials and any neutron absorption of
ire array with 2900 ppm boron in the MPC-

ed FSAR states that studies of some representatlve PWR

" applicable to those W [TR. The staff agrees with this assessment and finds the addltlon
~ofthe ITTR acceptable MPC-24 and MPC-32 with 15x15.and 17x17 fuel lattices for both

. intact and damaged fuel assembhes The staff rewewed and accepts the changes to the TS as
. described in Reference 3. : . , . :

Iv.. CONCLUSIONS

The staff has reviewed the proposed changes to the HI-STORM 100 Cask System CoC TS. No
~technical changes to the certificate itseif are required by this amendment. Based on '
documentation provided in references 1 through 7, and the conditions given in the CoC as

~ amended, the staff finds that the HI-STORM 100 Cask System, as amended, meets the

- requirements of 10 CFR Part 72. '

phcant ‘added a paragraph on the effect of assuming an ITTR co



The staff finds that, unless otherwise noted in this SER, the analytical methods used by the
applicant that provide the basis for design modifications and the addition to the list of approved
cask contents for the HI-STORM 100 Cask System proposed in LAR 1014-7, are acceptable.
However, for the purposes of the LAR 1014-7 review, the staff did not revisit any previously -
approved methodologies used in the original HI-STORM 100 Cask System application and
subsequent approved amendments, and did not make any new determination on the adequacy

of those methodologies, unless the methodology was used as the basis for a proposed LAR
1014-7 change. oo

Issued with Certificate of Compliance No. 1014,

8D
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Multi-Purpose Canister (MPC)

- corrective actions :
necessary to return_th_e o

- MPC to an analyzed
. condition by adding helium
- toor removmg hehum from
- Ihe MPC .

'Develop and initiate -~ |
~ corrective actions - :
necessary to demonstrate

~ through analysis, using

the models and methods

from the HI-STORM.
FSAR, that all-limits for.
cask components and
contents will be met.

3.1.1
ACTIONS
{continued)
CONDITION REQUIRED ACTION COMPLETION
B. MPC cavity vacuum B.1 Backfill the MPC caVity With .| 6 hours
- drying acceptance - ~helium to a pressure of at
criteria not met dunng least 0.5 atm. :
» allowable time. :
C. MPC helium backflll hmlt 'C.1_. Perfo.rm an engineering'_ : '72 hours
R not met. : evaluation to determine the o
4 impact of helium differential. -
AND s |
C 2.1 Develop and lnmate 14 Days

Certificate of Compliance No. 1014 - Am~ndmun+ {

Appendix A
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1.0 Definitions  {continued}

Cefinitions
i.0

FUELEEBRIS

INTACT FUEL ASSEME LY -

LOADING OPERATIONS

MINIMUM ENRICHMENT -

MULTI- PUHPOSE CANISTEFt
MBCy -

 NOMN-FUEL HARDWARE

"FUELLCEBRIST ruptured fuel rods, severad rods, loose fuel
pellets, containars or strucfures that are supporiing these
loosze fual assembly parts, or fuel assemblies with known or
suspected defects which cannot be handled by normal
means due {o fuel cladding damage. ‘

INTACT FUEL ASSEMBLIES are fuel assemblies wrthout

known or suspected cladding defects greater than pinhole .

loaks or hairline cracks and which can be handled b)

. _nermal means. Fuel assemblies without fuel rods in fuai
. rod locations shall not be classified as INTACT FUEL -
" ASSEMBLIES unless dummy fuel rods aro usedto -

displace an amount of water greatar than or equa] to that

. displaced by the fuel rodfs'b _ _
: LOADING OPERATI GNS mclude al- llcanfed activities cn

an QVERPACK or TRANSFER CASK whila it is bai
loadad with fuel assemblies.  LOADING OPERATIONS

" begin when tha first fuel assembly is placad in the MPC

and and when the OVERPACK or TRANSFER CASK is

uspended from or secured on the fransportar. LOADING
OPEFIATEONS does not included MPC transfer betwsen
the TRANSFER CASK and the CNEF!PACK

© MINIMUM ENRICHMEN! is the minimum as.;embly _

avarage anrichment. Natural uranium blankets are net

. consi |der9d in determmmg minimum enrichmant.

MPCs are the sealed spant nuc]ear fuel can;stars whxch
. consist of a honeycombed fuel basket contained ina =
. cylindrical canister shall which is welded to- abaseplate, lid -

- with welded port cover plates, and closure ring. The MPC

- prowides the confinement boundary ior uhe contamed
- radicactive mauen:d‘* .

. :ND"J—FUEL HAPDWARE is defmed as Eiumable F‘mﬂon

Rod Assamblies {BPRAs}, Thimble Plug Devices {TPDs),
Control Rod Assemblies [CRAs), Axial Power Shaping

.Rods {APSHs), Wat Annular Burnable Absorbers

(WABAs), Fod Cluster Conirol Assamblias {RCCAs],
Control Elemant Assemblies {CEAs) Neutron Source
Assemblies {NSAs), water displacemant guide tuba plugs,
orifice rod assemblies, instrument fube tie rods {ITTHs},
and vibration suppresser insers, and components of thesa
devices such as individual rods.

{continuet)

Cerificate of Gompliancs No. 1014 - Amn g{m{/\-f— b

Arpendix B



X

Approved Contents
2.0

Table 2.1-1 {page 2 of 24)
Fuel Assembly Limits

l. MPC MODEL: MPC-24 (continued}

A. Aliowable Contents {continued) -

-d.

Decay Haat Per Fuel
-Storage Location:

i AmrayiClasses 14x14D,
14x14E, and 15x15G

ii. All Other Array/Classes

“e. Fuel AsSemblyLehgth:' |

.
g. Fuemssnmbly Weight:

Fuel Assembly Width:

£710 Watts

As speciied in Section 2.4,

5.I?S.B"incﬁes(nominaﬁdesign",* o

. _5"8.54’ inches (nominal design)

51,720 Ibs {including NON-FUEL
- HARDWARE; for assembiies thatdo not -

require fusl spacers, otherwise g 1,680 '

lbs {mcludlng NON-FUEL HAHDWARE}

B. C:'uanfu'r;ar per MPC: Up to 24 fuel assembhes

. c Delated

- D DAi'.ﬂAuED FUEL ABSEMBLIES and FUEL DEBFHS are not’ authonzc—d for ' -
S loadmg into the MPC-24 3 L

- E One NSA is authonzed for andcng mto the MPC 24

Note 1:

Fuelassnmbhes contalmng BPFtAs TPDs WABAS waterdlsplacement gunde

‘tube plugs, orifice rod assemblies, or vibration. suppressor inserts with or
- without ITTRs may be stored in any fuel storage location. . Fuel assemblies
. containing APSRs or NSAs, may only be loaded in fuel storage locations 9,
© 10, 15, andfor 16. Fuel assemblies containing CRAs, RCCAs, of CEAS may -

only be stored in fuel storage locations 4, 5, 8-11, 14-1? 20, andior 21 See-

Figure 2.1-1}. These requirements are in addition to any other requirements
specified for uniform or regicnalized fusl loading.

Ceriificate of Complianes No. 1014 ~ A medinent G

" Appendix B
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Approved Contents
2.0

Table 2.1-1 {page 11 of 24)
Fuel Assembiy Limits

lIi. MPC MODEL: MPC-88 and MPC-88FF

A Allowdbla Contents

Uranium oxide or MOX BWR INTACT FUEL ASSEMBLIES listed in table 2.1 3 with
- orwitheut channals and mesting the following ,pecmcatlons o -

| a. Cladding Type:
b’ Maximum PLANAR-AVERAGE
INITIAL ENRICHMENT:

¢. Initial Maximum Rod
- Enrichment:

e Post-irradiation Cooling Time and

Avarage Burnup Per Assembi@ '

i. Array."Classes &XBA._ 6X8B,

6X6C. 7X7A, BXBA

'.ii-_ Amay/Class 8X8F |

ik A‘rray‘Classe;z, 'EDX1DD _and e thng tlme = 10 yaars. and an average

: burmup < 27 500 MWDMTU
o As npec;lﬁed in Sectlon 2 4

0 10XuoE
‘ w All Othar Array-Clas.;es ’

ZR of Stamle 5 Steel {SS' as Qpemfle-:! in

.Takde 2.1-3 for the app-hcablé fuel as: emb}y
- arry cla ' o

As spacified in Table 2 l 3. for &he apphcab]e

fuel as..embly array’ claqs )

As specified in Tabla 2 -3 for the apphcabla
fuel assembly array'class..

i/
e

, Coohng tlme> 18 yaars and an average
T bumup < 36,000 IviWD. MTU ‘

{or MW D'MT !HM}

. Cooling tlme> 10 }ears and an av»arage L

burnup < 27, 500 MVU'D”QWU

Cerlificate of Complizncs No. 1014 — Avxef\d me~t Lo
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Approved Contents
20

Tablz 2.1-1 {page 12 of 24)
Fuel Asszmbly Limits

. MPC MODEL: MPC-SBFF {oontinued)

A. Alicwable Contents {continued)
g. Decay Hzat Per Assembily

i AmgyClasses BXGA, EXBR, < 115 Wailts

GHBC, TX74, BX&A , .
i. AmayiClassBX8F - . = 1835Was
iii. Are‘ay;fclaé_ﬁes 10X UD.and < 4E YWalls- V
AOKI0E |
v, Al Cther Atrayiiassas | As sparifisd in Section 2.4

. Fual Assambily Length:

i. ArayiClasses GROGA, GXEC < 135.0 inches neming: design) .
BXAC, TXTA ﬁ)ﬁﬁA i .
ii. Al Ocher Array/Classes £ 476.5inches (reminal design)

Fuel Assanbly Widlh:

. AreyiClasses EX8A. GXSE, | %472 inches {nominal déﬁigﬁ) e
GXEC, 7XTA, 8487 ' S . .

L AR Dih—erﬁrﬁy_;‘@lasaéﬁ_ o 2 5.35 inches {nominal design) . R
. h. Fuét Assembly Weight

i, ArayiClasses SXGA, 6X6B, = 550 Ibs. including channels

S BABC. TATA BXSA. . ’ T

g oL S4t. AlOthar o 0 < 7301bs, including channdls -
- BrrayiClasces . - o - o

Certficate of Compliznee No, 1014 — o on Aoment— (L
appesda B _ 2-38




Approved Contents
2.0

Table 2.1-1 {paga 18 of 24}
Fuel Assemibly Limits -

1V MPC MODEL: MPC-24E and 24EF [continuad)

A. Aliowable Contents (_-continued}

d. Decay Heat Par Fuel btorage

_ Locatmn o
i Array Classes 14x14D : sflﬁ‘ﬁaﬁs -
14x14E, and 15x15G C _
a ii. AII Other Array‘CIasses o As spacified in Sertlon24
€. Fuel Assembly Length _ = 176.8 inches {(nominal demgn)
f- Fuel Assnmbiy Width: -z B854 mches {nominal design}
Q. Fuemssembly WE|ght. o < 1,720 Ibs {including NON- FUEL

o HAFtDWAFiE) for assembiies that do not
require fuel spacers, otherwise < 1,680
Ibs {incheding NON-FUEL HARDWARE)

K Cenficate of Complianca Na. 1014 7 Ame~dpant o
~ Appendix B 222



Approved Contents

2.0
Table 2.1-1 {pags 20 of 24}
Fuel Assembly Limits
IV MPC MODEL: MPC-24E and 24EF (continuad)
A. Allowable Ccntents {continued)
d. Decay Heat Per Fuel Storage
- Location: : _
i ArayClasses 14x14D, <710 Watts
' 14):14E and 15x15G.
" ii. All Other Amay: Classes  As specified 'in Section 2.4.
e 'FueIAs.sembly Length: o t?SBlnchns {nominal des:gm _ ‘
i Fuel Assembly Width: o -<854 inches ';nommal design) S alfDT; <

g FusMssemblyweight:' ' d?20 Ibs {mcludln NON-FU

HARDWAREjTor assemblies that do not X

require fuel spacers,

othenwise = 1,680

Ios (including NON-FUEL HARDWARE) ¢

ﬂa. Ouan_tity 'per MPC: Up -_’(0'24 fuel assemblies.

' C Deleted

‘ Ioadmg into the MF’(} 24

' Note 1- Fuel assembhes Lontammg BPRAS TPDs WABAS water dlsplacnmunt gunde
, tube  plugs, orifice rod assembhes or vibration supprassor inserts with or
- without ITTRs, may be stored in any fuel storage location. Fuel assemblies

D. DA!M ED FUEL ASSEMBL_IES and FUEL DEBHIS are not authonzed fov

LE One NSA is authnnzed ful’ !nadmg mta the MPC-24

Gnd DFC

Csee et 4
. f\&x{’pa}b o

JRP——

. conhtaining APSRs or NSAs, may only be- loaded in fuel storage locations 9,

10, 15, and'or 16 (see Figure 2.1-2). Fuel assemblies containing CRAs‘

RCCAs, or CEAs may only be storedin fuel storage locations 4, 5, 811, 14-17,

20, and‘or 21 {see(figure 2.1-2). These requirsments are in addition 1o any
other requirements gpecified for uniform or ragionalized fuel loading.

Certificate of Gomplianca No. 1014 F
Appendix B 1 2-26

~Amedmest ¥
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o b () DEAMACED FuEl

P

Assew BLzES and for Fuetl. DEBRLS &~ pAmasrcd THEL
CONT#I“EK’;/ STored in fael Siora gt {60 afs~ g §/_

’ i oA Fa A ~ . . i
{P/-, { 1/ . éV\ui /J .Z 2— . /—{‘\M’. _f( m;ol-‘ﬂ.“_j =2 g < {“3‘/-4(\5/6_

i

locations yraq be flled i PwE LVTACT  FUEL-

A’fjf/&/\%bf{j . !’f"}€€'ﬁ‘./uj e | "2(,& lica glo;bL ;??'! i 6‘"(@74:’0,4.3 .

' 0/\6 IV 5,4— s P(f"n(’f"'fd . T%/ [oa d['.’\‘} .
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Table 2.1-1 {pagas 22 of 24}
Fuel Assembly Limits
Y. MPC MODEL: MPC-32 and MPC-32F (continued}
A Allowable Contents {continued] |
4. Decay Haat Per Fuel Storaae
: L-:nc:atlc«n _
i. Array’CIas.,es l4x14D A‘_c;SOG Watts
taxi4E and 18156 - » _
L A]I DtherArray'Cla f . As speéiﬁgd-in Saction 2.4.
‘e Fuel Assembly Length < 176.8 inches {nominal design)
f. Fuel Assembly Width 8.4 inches (nominal design)
'g. Fuol Assombly Weight < 1.720 Ibstincluding NOM-FUEL
_ N B ~ HARDWARE} for assemblies that do not - W
raqure fusal spacers, ctherwise 5 1,680 ks '

| .undudlng NON-FUEL HARDWARE] v/

Cerifficate of Complianca Mo. 1014 — AMed meat
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2.0
Table 2.1-1 (page 24 of 24)
Fuel Assembly Limits
V. MPC MODEL: MPC-32 and MPC-32F (cont'd)
A.  Allowable Contents (continued)
d. Decay Heat Per Fuel Storage
Locatlon
i. Array/Classes 14x14D, - <500 Watts'
14X14E, and 15x15G R -
~_ii. All Other Array/Classes As specn‘led in Sectlon24 L W
e. Fuel Assembly L‘ength o <1768 mches (nomlnal desngn) |
. | Fuel Assembly Width A < 8. 54 inches (nominal deSIgn)
‘9. Fuel Assembly Weight . <1,720 Ibs WON -FUEL o
. o HARDWAREYfor assemblies that do not X
o ‘ ' require fuel spacers, otherwise < 1,680 Ibs
: unc:uolng NON- FUEL HAHDWAR? X
S ' an A DI’Q

' B. Quantlty per MPC Upto enght (8) DAMAGED FUEL ASSEMBLIES and/or FUEL
' DEBRIS in DAMAGED FUEL CONTAINERS, stored in fuel storage locations 1, 4, 5,
10,28, 28, 29, and/or 32, The remaining fuel storage locations may be filled with
. PWR lNTACT FUEL ASSEMBLIES meetlng the apphcable specmcatlons '

. One_NSA is authorized forﬁ_lo'adin_g._  -7._

Note 1 Fuel assemblles contalnlng BPRAs TPDs WABAs water dlsplacement gwde‘

- _tube plugs, orifice rod assemblies, or vibration 'suppressor inserts with or without |/ - -

ITTRs, may be stored in any fuel storage location. Fuel assemblies containing. |v*
" NSAs, mayonly be loaded in fuel storage locations 13, 14, 19, -and/or 20 (see .
" Figure 2.1-3). Fuel assemblies containing CRAs, RCCAs, CEAs or APSRs may
only be stored in fuel storage locations 7, 8, 12-15, 18-21, 25 and/or 26. (See
@igure 2.1-3). These requirements are in addition to any other requnrements
specmed for uniform or reglonahzed fuel loading.
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Table 2.1-8
MOM-FUEL HARCWARE COOLING AND AVERASGE BURKUP (Notes 5. 2.3, and &8¢ } v
o NSRS MSACIGUDE . CONTROL A
Cooling Time {Mote 4 TUBE HARDWARE COMPONENT BURNUP
{years) BURNUP {Ncts 51 (MNote &4 - {MWEDMTL) -
{MNDMTU} BURNUP BURNUP .
{MWD/MT UY {MWD/MTL
=3 £ 54635 - KA Nowe 7Y M MA
a4 < 30,000 < 20,000 B T
%5 = 3748 © 5 25,000 S€30,000 . e45 u:ao
5 & < #4102 < 30,000 - 64500
%7 52900 240,000 : £88.000
28 < £0.000 < 45,000 - <83.000
Ty =000 . - 111,900
2 10 60000 . - C £180000
211 - £75000 - | £630,000
= 12". -  '. . C _e_'_gcl.goj. - o . oL
213 - 5180000 -
2 14 S6300000 - S
N‘o'té; 1 Eumupu for MION-FUEL HA F&DWARE areto I:-e datermined base«:l on the btzmup and uxamum mass _

- of tha fugl assomblias in which the component was inserad during reactor oparation.

ol LI

'Lﬂ

- Linear intarpoiation betwaen points is parmitied, axcept that H5A or Guida Tube Hasdw are and APSR - _

burm.ps » 180,000 MW o MT U and = 630,000 MWDIMTY must be co-nlad = 14 3ear> andz -31 years
aspactively. ‘ o .
Appllcable 10 uriform leading and reglonalrza-:l lcading.

*assemthies.

-
7

Cenirol Aszambliss (RCCAs!L.
MNA mmeans net authorized for foading at this cocding tme.

8. Mon-Fusl hardwars bu‘nL.p arz»d coolirg nmea ate nct appécable to ITTRs since th-sry are lmialled po.,t

|r;adlanm
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- inchudas Bumnabls Poison Rod Ass ambhes(BPF{A Wemmnula; BumabIeAbsorbarﬁ LWAE!Ass .md'.- S
vibration suppressos insens.. .
includes TrimEls Plug. Dw&:s; (!P@a% watar &sp%acemem amde mta plug,. and nr’ht:e rod

~includes Coninol Rcrd Aasambh»—-r u..FtA_,! Gcmtroi Eéemem As:—::mbhes "uEAS.' and Ru-:! Céusw O



