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July 1, 1992

Atomic Safety and Licensing Board
U.8. Nuclear Regulatory Commission
Washington, D.C. 205858

Re: References Reguested by June 23, 1992, Memorandum
and Order

Dear Atomic Safety and Licensing Board:

In response to the Licensing Board's Memorandum and
Order, Licensee Northeast Nuclear Energy Company is nroviding the
following decuments:

"Millstone Nuclear Power Station, Unit No. 2
Proposed Revision Co Technical Specifications
Spent Fuel Pool Reactivity,"™ April 16, 1992;
and

Millstone Unit 2 FSAKR, &~ %“ion 14.7.4.3.1 and
Table 14.7.4~1.

We have conferred with the NRC Gffice of General
Counsel and understand that they will fcrward . copy of the
Safety Evaluation Report of Juie 4, 1992 and the May 7, 1992
Supplement to the April 16, 1:°2 Amendmeit Application.

Nichola‘

WINSTON & STRAWN,
ATTORNEYS FOR MWORTHEAST NUCLEAR
ENERGY COMP
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UNITED STATES OF AMERICA i
NUCLEAR REGULATORY COMMISSION

BEFORE THE PTOMIC SAFETY AND LICENSING poarg’s M 10 A

In the Matter of
NORTHEAST NUCLEAR ENERGY CO.
(Millstone Unit 2)

096

Docket No. 50-336-0LA

CERTIFICATE OF SERVICE

I hereby certify that copies of:

"Millstone Nuclear Power Station, Unit No. 2 Proposed
Revision to Technical Specifications Spent Fuel Pool
Reactivity," April 16, 1992; and

Millstone Unit 2 FSAR, section 14.7.4.3.1 and Table

14.7.4~1

have been served by U.S. Mail, first class, on this 1st day of July,

1992, as follows:

Office of Commission Appellate
Adjudication

U.8. Nuclear Regulatory Commission
Washington, D.C. 20555

Administrative Judge

Charles N. Kelber

Atomic Safety and Licensing Board
U.8. Nuclear Regulatory Commission
Washington, D.C., 20588

Joha T. Hull, Esq

Offica of the General Counsel

U.8. Nuclear Regvlatory Commission
Washing?’ >n, D.C. 20555

Mary Ellen Marucci
104 Brownell Street
New Haven, CT 06511

Administrative Judge

Ivan W. Smith, Chairman

Atomic Safety and Licensing Board
U.8. Nuclear Regulatory Commissicn
Washington, D.C. 20%85

Administrative Judge

Jerry R. Kline

Atomic Safety and Licensing Board
U.8., Nuclear Regulatory Commission
Washington, D.C. 20555

Patricia R. Nowicki
Associate Director
EARTHVISION, Inc.

42 Highland Drive

South Windsor, CT 06074

Michael J. Pray, AIA
87 Blinman Street
New London, CT 06320



Richard M. Kacich

Director, Nuclear Licensing
Northeast Utilities

P.O. Box 270

Hartford, CT 06101

July 1, 1992

H#ORTHEA CLEAR ENERGY CO.
Nichol k- clds

WINSTON

ATTORNKEY ORTH!AST NUCLEAR

GY CO.
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April 16, 199

Rocket No, 50.336
814102
Re: 10CFRS0.90
10CFR50.91

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

Gentlemen:
Millstone Nuclear Power Station, Unit No, £
Prcpesed Revision to Technical Specifications
ctivity

Pursuant to 10CFR50.90, Northeast Nuclear Energy Company (NNECO) hereby
proposes to amend its Operating License DPR-65, by incorporating the changes
identified in Attachment 1 intu the technic~! specifications of Millstone Unit

na, 2.
Description of the Proposed Changes

The proposed change to the Millstone Unit No. Z Technical Specifications would
modify the existing two re Pr spent fuel peool design, modified by amergrent
109, dated January 15, 1986 "/ and amendment 128, dated March 31, 1988, to
a three region configuration,

Presently, Region | is designed to store up to 384 fuel assemblies with ar
initial enrichment of up to 4.5 weight percent U-235, Region I is comprised
of 5 rack modules and fuel assemblies can be stored in every location. The
Region | racks contain a neutron poison material (Boraflex), and have a
nominsi center-to-center distance between storage locations of 9.8 inches,
Region I1 is desigred to store up to 728 fuel assemblies which have sustained
their design burnup. Fuel assemblies are stored in a three out of four array,
with blocking devices installed {o prevent inadvertent placement or storage of
a fuel assembly in the fourth location. The Region Il storage racks have a
nominal center-to-center distance between storage locations of 9 inches.

(1) D. B. Osborne letter to J. F, Opeka, [Issuance of Amendment 109], dated
January 15, 1986,

(2) 0. H. Jaffe letter to E. J. Mroczka, "lssuance of Amendment (TAC No.
65274)," dated March 31, 1988, ¢
oy /‘l \“.7‘ S /
. ke b\& d -
K

General Otices ¢ Soigen Sireet. Berlin Connecticy!



U.S. Nuclear Regulatory Commission
B14102/Page 2
April 16, 1992

The proposed changes will result in a three region configuration, which will
be described by alphabetic letters rather than the previous numeric conven-
tion. Region A will utilize three of the existing Region I poison rack
modules. Region A is designed to store up to 224 fuel assemblies, which wil)
be qualified for storage in this region by verification of adequate assembly
average burnup versus fuel assembly initial enrichment (reactivity credit for
burnup). Fuel assemblies can be stored in every location in Region A, These
racks will be used for immediate storagc of fuel discharged from the reactor.
Region B will utilize the remaining two existing Region I poison rack modules.
Region B is designed to store up to 120 new fuel assembiies with an initial
enrichment of up to 4.5 weight percent U-235 and other assemblies which do not
satisfy the burnup versus initial enrichment requirements of either Region A
or Region C. Fuel assemblies will be stored in a three out of four array in
Region B, with blocking devices installed to prevent inadvertent placement or
storage of a fuel assembly in the fourth location. Region C 15 the new
designation for the existing Region Il storage racks. This alphabetic storage
rack designation is a human factors consideration, designed to minimize the
probability of a fuel assembly movement error and to provide a historica)
distinction between the various fuel pool configuration records.

The following details the proposeu changes to the Technical Specifications:

1) Definition 1.39, STORAGE PATTERN is currently defined for Region 11.
This is being changed to define the 3-out-of-4 array to be used in
Regions B and C.

2) Specification 3.9.17 is currently concerned with fuel movement over
Region I1 racks (due to the dropped assembly accident and misplaced fuel
assembly event). This is being changed from any fuel movement over the
Region Il racks to any fuel movement in the spent fuel pool.

3) Specification 3.9.18 is being modified to change the wording in the
surveillance requirements from Region Il to Region C, and adds a surveil-
Tance requirement to ensure that fuel assemblies to be placed in Region A
are within the enrichment and burnup 1imits of a new Figure (3.9-4),

4) ;iguro 2.9-1 is being mouified to change the raferences from Region I1 to
egion C.

§) Figure 3.9-2 is being modified to delete the references from Regions |
and I1 and add Regions A, B and C.

6) :19ure 3.9-3 is beino modified to change the references from Region Il to
egion C.

7) A new Figure (3.9-4) is being added to specify the allowable enrichment
and burnup 1imits for fuel assemblies to be stored in Region A.



U.S. Nuclear Regulatory Commission
B14102/Page 3
April 16, 1982

8) Specification 3.9.19 1s being split into two parts:

(a) Specification 1.9.19.1 is the old specification 3.9.19, changing the
references irom Region Il to Region C.

(b) Specifization 3.9.19.2 is a new requirement for the STORAGE PATTERN
requirements of Region B.

9) The Design Features section for Fuel Storage Criticality and Capacity are
being changed to describe the design fealures for the newly defined
regions (A, B, and C), as well az to change the storage capacity numbers
to reflect the blocked locations in Regions 8 and C.

10) The Bases sections for Specifications 3.9.17, 3.9.18, and 3.9.19 are
being changed to reflect the changes introduced by the changes in the
spent fuel storage rack criticality design basis,

The proposed revisions to Sections 1, 3/4 9, 5, and Bases associated with this
amendment are included in Attachment 1.

Reason for the Change

These changes to the Millstone Unii No. 2 Technical Specifications are bein
proposed as a result of the errors recently discovered in the spent fuel rac
c-iticality analysis, This information was shared with NRC Staff personnel,
in a timely manner, via a prompt report on February 14, 1992 in accordance
with 10CFRS0.72 and several follow-up telaphone conversations. Licensee Event
Report 92-003-00, dated March 13, 1992, reported this in accordance with
10CFR50.73(a)(2)(11)(B). The calculational errors were discovered while
rforming criticality reanalyses associated with the Boraflex degradation.
hese proposed changes, as well as design modifications to the spent fuel pool
storage racks (addition of cell blocking devices) are required to provice fuel
storage for the upcoming refueling outage.

safety Assessment

The safety assessments associated with these changes have considered the
mechanical, material, thermal, seismic/structural, and reactivity (potential
critirality) aspects of the spent fuel pool. A1l previously evaluated acci-
dents associated with the spent fuel racks are also addressed. The assessment
considers the functional design aspects of the fuel rack cell blocking devices
as they relate to the spent fuel racks and accident conditions. Spent fuel
pooi criticality safety analyses are included as Attachment 2.,

(3) S. E. Scace letter to U.S. Nuclear Regulatory Commissior, Facility
Operating License No. DPR-65, Docket No. 50-336 “LER 92-003-00," dated
March 13, 1992,
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U.S. Nuclear Regulatory Commission
B14102/Page §
April 16, 1992

license amendment will not have a significant effect on the quality of the
human environment.

The Millstone Unit No. 2 Plant Operstions Review Committee has reviewed and
recommended approval of the proposed license amendment. The Nuclear Review
Board has reviewed this proposed license amendment and has concurred with the
above determination,

chardin? our proposed schedule for this amendment, we request issuance at
your earliest convenience, considering our current refuel outage start date of
May 30, 1992, with amendment effective as of the date of issuance, to be
implemented within 30 days of issuance.

In wccordance with 10CFRS0.9i(b), we are hereby providing the State of
Connecticut with a copy of this proposed amendment.

Very truly yours,
NORTHEAST NUCLEAR ENERGY COMPANY

L]

g -

J. F.

Executive Vice President

T. 7. Martin, Region I Administrator
G. Vissing. NRC Project Manager, Millstone Unit ho. 2
W, J Raymond, Senior Resident Inspector, Millstone Unit Nos. 1, 2, and 3

Mr. Kevin McCarthy

Director, Radiation Control Unit
bepartment of Environmental P-otection
Hartford, Connecticut 06116

STATE OF CONNECTICUT;
COUNTY OF HARTFORD

Then personally appeared before me, J. F. Opeka, who being duly sworn, did
state that he is Executive Vice President of Northeast Nuclear Energy Company,
a Licensee herein, that he is authorized to execute and file the foregoing
information in the name and on behalf of the Licensee herein, and that the
statements contained in said information true and correct to the best of
his knowledge and belief.

cc:

ss. Berlin
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BASES
SECTION PAGE
3/4.9.9 and 3/4.9.10 CONTAINMENT AND RADIATION MONITORING AND
CONTAINMENT PURGE VALVE ISOLATION SYSTEM .....ovvvvvnvenns B 3/4 §-2
3/4.9.11 and 3/4.9.12 WATER LEVEL - REACTOR VESSEL AND
STORAGE POOL WATER LEVEL .......... Al AN g S d A B b 0oe B 3/4 9.2

3/4.9.13 STORAGE POOL RADIATION MONITORING . ....cvvvvvvvvvnnnss B 3/4 9:3
3/4.9.14 and 3/4.9.15 STORAGE POOL AREA VENTILATION SYSTEM ... B 3/4 §.3
R N R o L 5, & 1H & G- W N 646 ARS8 66 £ 5D S 8 SASAD 3 B 3/4 9-3
3/4.9.17 MOVEMENT OF FUEL IN SPENT FUEL POOL ..vvvvvvvuninnnes B 3/4 9-3
3/4.9.18 SPENT FUEL POOL - REACTIVITY CONDITION ...ovvvuvivans B 3/4 9.3
3/4.9.19 SPENT FUEL POOL - STORAGE PATTEPN ...... « «.vvvvvuns B34 9.4
3/4.9.20 SPENT FUEL PONL - CONSOLIDATION .. ..ovvvvvnrvnnnnnnes B 3/4 9-4
3/4.10  SPECIAL TEST EXCEPTIONS
3/74.10.1 SHUTOOUN MARBIN .o vvcosrasasesssnrerassnnssssssans B 3/4 10-)
3/4.10.2 GROUP HEIGHT AND INSERTION LIMITS .. .ovviiinvrvnvnnnns B 3/4 10-1
3/4.10.3 PRESSURE/TEMPERATURE LIMITATION -

REACTOR CRITICALITY Livviinnnrnnnnnnnenasosnnennns B 3/4 10-)
BN R0N PHIRIES TRBUD s nvsise vy dntandats inbasesd o ies saaa B 3/4 10-)
3/4.10.5 CENTER CEA MISALIGNMENT . ..uuviivnnnnurnnnnrnnnssnsns B 3/4 10-1
3/4.1] RADIOACTIVE EFFLUENTS
S/RLLEL  LIOUID EPFLUBNTS i isvsonicnsnannsdshsaauesinstesses B 3/4 1!-]
. 00.8 GBS EFFLUEITS o vconisusnaniverpdevbsonontess v B 3/4 1)-2
30t D TOTML DUSE s vonconvsviiansatasetnsssrahnstasiseiansines B 3/4 11-4

MILLSTONE - UNIT 2 XIv Amencdment No. B9, IPA, 199, 117
0089 153



REEIAITIONS.
YENTING

1.35 VENTING 1s the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or
other operating condition, in such a manner that replacement air or gas is not
provided or required during venting. Vent, used in system names, does not
fmply a VENTING process.

MEMBER(S) OF THE PUBLIC

1.36 MEMBER(S) OF THE PUBLIC shall include all persons who are not
occupationally associated with the plant. This category does not include
employees of the utility, its contractors or its vendors. Also excluded from
this category are persons who enter the site to service equipment or to make
deliveries. This category does include persons who use portions of the site
f?r :ocroationnl. occupational or other purposes not associated with the
plant.

The term "REAL MEMBER OF THE PUBLIC" means an individua)l who is exposed to
existing dose pathways at one particular location,

S1TE _BOUNDARY

1.37 The SITE BOUNDARY shall be that line beyond which the land is not owned,
leased or otherwise controlled by the licensee.

UNRESTRICTED AREA

1.38 An UNRESTRICTED AREA shall be any area at or beyond the site boundary to
which access is not controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radfoactive materials or any area
within the site bou&dar{ used for residential quarters or industrial,
commercial institutional and/or recreational purposes.

STORAGE PATTERN

1.39 The Region B and C spent fuel racks contain a cell blocking device in
every 4th rack location for administrative control. This 4th location will be
referred to as the blocked location, A STORAGE PATTERN refers to a blocked
location and all adjacent and diagonal cell locations surrounding the blocked
location within the respective region.

?gE%STONE - UNIT 2 1-8 Amendment No. I@&, 117



LIMLTING CONDITION FOR QPERATION

3.9.17 Prior to movement of a fuel .ssembly, or a consolidated fuel storage
box, in the spent fuel pool, the boron concentration of the pool shall be
maintained uniform and sufficient to maintain a boron concentration of greater
than or equal to 800 ppm.

APPLICAGILITY: Whenever a fuel assembly, or a consolidated fuel storage box,
is moved in the spent fuel pool.

ACTION:

With the boron concentration less than B0O ppm, suspend the movement of all
fuel in the spent fuel pool.

SURVEILLANCE REQUIRCHENT

4.9.17 Verify that the boron concentration is greater than or equal to 800 ppm
within 24 hours prior to any movement of a fuel assembly, or a consolidated
fuel storage box, in the spent fuel pool and every 72 hours thereafter.

?g&&STONE - UNIT 2 3/4 9-21 Amendment No. 1£8, 117




REFUELING OPERATIONS

SPENT FUEL POOL--REACTIVITY CONDIYION
AMITING CONDITION FOR OPERATION
3.9.18 The Reactivity Condition of the spent fuel pool shall be such that
Kegs 18 Tess-than-or-equal-to 0.95 at all times.

APPLICABILITY: Whenever fuel is in the spent fuel pool.

ACTION:

Borate until Ko & <95 15 reached.

SURVEILLANCE REQUIREMENT

4.9.18.1 Ensure that all fuel assemblies to be placed in Region C (as shown |
in Figure 3.9-2) of the spent fuel pool are within the enrichment and burn-up
limits of Figure 3.9.1 by checking the assembly’s design and burn-up documen-
tation.

4.9.18.2 Ensure that the contents of each consolidated fuel storage box to be
placed in Region C (as shown in Figure 3.9-2) of the spent fuel pool are
within the enrichment and burn-up Timits of Figure 3.9-3 by checking the
design and burn-up documentation for storage box contents.

4.9.18.3 Ensure that all fuel assemblies to be placed in Regien A (as shown
in Figure 3.9-2) of the spent fuel pool are within the enrichment and burnup
limits of Figure 3.9-4 by checking the assembly’s design and burnup
documentation,

MILLSTONE - UNIT 2 3/4 9-22 Amendment No. 1p#, 117
6061 183
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REFVELING OPERATIONS
SPENT FUEL POOL - STORAGE PATTERN
MMLTING CONDITION FOR OPERATION

3.9.19.1 Each STORAGE PATTERN of the Region C spent fuel rool racks shall
require either that:

(1) A cell blocking device is installed in those cell locations shown in
Figure 3.9-2; or

(2) 1If a cell blocking device has been removed, ail ceils of the STORAGE
PATTERN must have consolidated fuel in them, including the formerly
blocked location; or

(3) Meet both (a2) and (b):

(a) If a cell blocking device has been removed, all cells of the

STORAGE PATTERN must have consolidated fuel in them except the
formerly blocked location.

(b) The formerly blocked location is vacant and a consolidated fuel
box or cell blocking device is immediatoly being placed into
the formerly blocked cell.

APPLICABILITY: Fuel in the Spent Fual Pool

ACTION:

Take immediate action to comply with either 3.9.19.1(1), (2) or (3).
SURVELL LANCE REQUIREMENTS

4.9.19.] Verify that 3.9.19.1 is satisfied at the following times.

(1) Prior to removing a cell blocking device

(2) Prior to removing a cunsclidated fusl ctorage box from its Region {
storage location.

M=L§STONE - UNIT 2 3/4 9-26 Amendment No. 117, 182
00




SEENT FUEL 0L - STCRAGE PATTERN

3.9.0v.2 Each STORAGE PATTFRH of the Region B spent fuel poo)l racks sha))

require that;

(1) A cell blocking device 18 instalied in those cell locaiions
“uowr 11 Fiyure 3.9-2; or

(2) If a cell blocking cevice has toen removed, all cells in tue
STORAGE PATTERN must be vacant of stored fuel assemblies,

APPLICABILITY: Fuel in the spent fuel pool.
ACTION:
Take immediats action to comply with either 5.9.19.2(1) or (2).

4.9;19.2 Verify that 3.9.19.2 is satisfied prior to removing a cell blocking
device,

MILLSTONE - UNIT 2 3/4 9-26a
0061



3/4.9.13 STORAGE POOL RADIATION MONITORING

The OPERABILITY of the storage pool radiation monitors entures that
sufficient radiation monitoring capability is available to detect excessive
radiation levels resulting from 1) the inadvertent lowering of the storage
pocl water level or 2) the release of activity from ar {rradiated fue)
assembly.

4.9.04 8 3/4.9.15 STORAGE POOL AREA VENTILATION SYSTEM

"ne limitations on the storage pool area ventilation system ensures that
a1l racicdctive material released from an irradiated fuel assembly will be
filtered througl the HIPA filters and charcoal adsorber prior *n discharge to
the atmosphere. The OPE/AP!LITY of this system and the resulting iodine
removal capacity are consistent with the assumptions of the accident analyses.

3/4.9.15 SHIELDED CASK

The limitations of this specification ensure that in an event of a cask
ti1t accident 1) the doses from ruptured fuel assemblies will be within the
assumptions of the safety analyses, 2) Keff will remain < .95,

3/4.9.17 MOVEMENT OF FUEL IN SPENT FUEL POOL

The limitations of this specification ensure that, in the event of a fue)
assembly or a consclidated fuel storage box drop accident into a Region B or C
ragk’;ocation completing a 4-out-of-4 fuel assembiy gecmetry, Ketf will remain
s . .

2/4.9.18 SPENT FUEL POOL - REACTIVITY CONDITION

The limitations described by Figures 3.9-1 and 3.9-3 ensure that the
reactivity of fuel assemblies anu ¢.nsolidated fuel storage boxes, introduced
into the Region C spent fuel racks, dare conservatively within the assumptions
of the safaty analysis.

The 1imitations described by Figure 3.9-4 ensure that the reactivity of
the fuel assemblies, introductea into the Region A spent fuel racks, are
conservatively within the assumptions of the safety analysis.

MILLSTONE - UNIT 2 B 3/4 9.3 Amendment No. 28, 199, 117,
0062 183




3/4.9.19 SPENT FUEL POOL - STORAGE PATTERN

The ‘iimitations of this specification ensure that the reactivity
conditions of the Rzgion B and ( storage racks and spent fuel pool Kegg will
remain less thar or equal to 0,95,

The Zell Blocking Devices in the 4th location of the Region ( storage
racks are designed to prevent inadvertent placement and/or storage of fue)
assemblies in the blocked locations. The blocked location remains empty to
provide the flux trap to maintain reactivity control for fuel assembiy storage
in any adjacent locations. Only loaded consolidated fuel storage boxes may be
placed and/or stored in the 4th location, completing the STORAGE PATTERN,
after adjacent, and diagonal, locations are occupied by loaded
consolidated fuel storage boxes.

The Cell Blocking Devices is the 4th location of the Region B storage racks
are designed to prevent inadvertent placement and/or storage in the blocked
locations. The blocked location remains empty to provide the flux trap to
maintain reactivity control for fuel assembly storage in any adjacent
locatfons. Region B is designed for the storage of new assemblies in the
spent fuel pool, and for fuel assemblies which have not sustained sufficient
burnup to be stored in Region A or Pegion C.

3/4.9.20 SPENT FUEL POOL - CONSOLIDATION

The limitations of these specifications ensure that the decay heat rates
and radioactive inventory of the candidate fuel assemblies for consolidation
are conservatively within the assumptions cf the safety (.. lvsis,

?l%%STGNE - UNIT 2 B 3/4 9-4 Amendment Ho. 117, 183
°
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DRAINAGE

5.6.2 The spent fuel storage pool 1{s designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 22'6".

CAPACITY

5.6.3 The spent fuel storage pool is designed and shall be maintained with
a storage capacity limited to no more than 224 storage locations in Region A,
160 stora?o ocations in Region B and 962 storage locations in Region C for a
total of 1346 storage locations.*

*This translates into 1237 storage locations to receive spent fuel and
109 storage locations to remain blocked.

MILLSTONE - UNIT 2 5-5a Amendment No. 2P, BB, 199,
0062 117, 148
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U.S. Nuclear Regulatory Commission
Attachment 2/B)4102/Page |
April 16, 1992

spent Fuel Pool Criticality Safety Analyses

This attachment 1s intended to document results of our criticality safety
analyses of the Millstone Unit No. 2 Region 1 storage cells with observed and
postulated gaps present i1n the Boraflex absorber material. The Boraflex
poison degradation has been very conservatively incorporated into the
criticality design analysis. To date, approximately half of the poisoned rack
cells have been tested and characterized for gap formations. Test data
identifies a Boraflex panel defect rate of 16% with the largest observed gaps
at a 2% shrinkage rate. With further gap growth anticipated, the mechanica)
inputs for the criticality analysis assumed 4% gap formations at the observed
test locations and a 4% gap formation with a random distribution in gll of the
other Boraflex panels. The.e assumptions are considered conservative because
EPRI data supports the 4% maximum shrinkage value and the random distribution
is supperted by the NNECO test data. hese analyses are based on the .f
design for the Region 1 Boraflex poisoned racks, as originally licensed for
Millstone Unit N¢ 2 1in Amendment #]09, dated January 15, 1986. The
calculations utilize a three-dimensional NITAWL-KENO-5a model with the
27-group SCALE cross-section set.

Sections of the old Region 1 have been redefined as two new regions:

Region A utilizing all of the cells in a 4-af-4 cell arrangement with
credit for fuel burnup.

Region B using fresh fuel of 4.5% average enrichment in a 3-0of-4 arrarge-
ment (fourth cell empty).

Shrinkage of 4% was also assumed rasulting in 5.65" gaps in every Boraflex
panel (a very conservative assumption). The consequence of various axial
distributions was also investigated. A shrinkage of 4% in width was conserva-
tively assimed although examination of the Boraflex from Cell D9 did not show
any visible evidence of such shrinkage.

Table 1 summarizes results of several calculations (including the original
design with fresh fuel in every location) intended to show the magnitude of
the reactivity effects of in the Millstone Unit No. 2 racks.

To provide some perspective for the analyses, a calculation was made assuming
all the Boraflex was lost, resulting in a 0.194 &k tota) reactivity “wortn" of
the Boraflex. If 4% is lost through gap formation, then the order of magni-
tugaa o;; the expected reactivity effect due to gaps is (0.04 * 0.194) =«
0. v
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Region B: 3 of 4 Cell Arrangement with 4.5% Fresh fuel
Calculations for a 3-of-4 arrangement with fresh 4.5% enriched fuel (fourth
cell empty) are summarized in Table 2. At the present time, the gaps which
have been observed in the Boraflex (as of the most recent Blackness test) have
l‘reqsigibIe reactivity effect within the statistical accuracy of KENO-5a
calculations.

Considering that the Boraflex has already seen three fuel cycles, it is not
Tikely that significant further growth would be expected. However, for

conservatism, it was assumed that these gaps increase to 5.65" (equivalent to

;xb:xigl shrinkage) at the locations observed in the Blackness tests (Cave 7,
able 2).

To assure very conservative upper bound conditions, further calculations were
made assuming that additional gaps of 5.65" appear in 2l) other panels
tnroughout the racks. Based on the fact that the axial distribution of
observed gaps is random, a random distribution of these add tional gaps in the
axial direction was assumed as the reference case. (Gap locations were
derived by using a PC random number renorator.) The maximum nagg fOr the
upper bound reference case (Case 9, Table 2) was calculated to %‘ 0.9179,
including width shrinkage. bias and all uncertainties (calculational and
nlnufacturinz tolerances, see Table 3). Thus, with the 3-of-4 arrangement,
the maximum off remains substantially below the NRC criterion (0.95 k‘ff).

Westinghouse and CE fuel show a slightly higher reactivity than the ANF fuel
used for the primary analyses. For Westinghouse and CE fuel, the maximum
reactivities for 4.5% enriched fuel were calculated to be 0.9252 and 0.920!
respectively.

The temperature and void coefficients of reactivity are negative. Therefore,
the calculations were conservatively based on & temperature ~f 4°C /maximum
watorid:nsity) and any temperature increase above 4°'C would result in reduced
reactivity.

Two accident conditions were also considered, as follows: (Note: Under the

accepted single failure criterion, it is not necessary to consider the simu)-

taneous occurrence of multiple independent accidert conditions. Therefore,

:;cdit)for the presence of soluble poison is allowed under accident condi-
ons.

. w_mj_;mm*--ror the case of a fresh fuel assembly
assumed to be accidentally installed into one of the empty cells of
an otherwise filled Reaion B array, the maximum k fg was calculated
to be 0.9436, which remains below the NRC criterioh.

. -~This accident assumes that a
consolidated fuel bundle is accidentally loaded into one of the
empty cells of Regicn B. Calculations for this case resulted in a
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maximum k £ of 0.9364 which 15 well within the NRC criterion. This
is a ver} ‘conservative calculation that assumes & consolidation
;lt{o of 2 with unburted rods of 4.5% enrichment rather than spent
uel rods.

significance of the Axia) Gap Distribytion

Since the potential effect of the axial gap distribution is of concern, we
have calculated the reactivity effect of 5.65° gaps for several assumed
distributions. The actual distribution of gaps in the Millstone Unit No. 2
Soraflex appears to be random or very nearly s». Blackness Tests conducted in
many plants generally substantiate the assumption of a random distribution.

Calculations for two assumed distributions are summarized in Table 4. On the
basis of this evaluation, it 1s concluded that the distribution of .aps in the
axial direction has a compzratively minor imgact on the distribution. The
observed gap distribution (augmented to 5.65° at all gap locations plus a
random distributicn of 5,65 gap. in Boraflex panels which did not have gaps)
yields the same reactivity as the assumption of a completely random distribu-
tion of the same cize gaps. For the extreme (and noncredible) case of all
gaps assuried to occur only in the central 50% of the rack height, the k. was

.005 &k above the randomly distributed case, and for an assumed zssine
distribution of gaps, the reactivity was 0.0028 ék higher than the reference
random distribution. Neither of these hypothetical distributions would result
in exceeding the NRC criterion.

In addition, » have investigated the conssquences of the Boraflex shrinkage
resulting in a eduction in lTength of 5.65" (4%) exposing an unpoisoned zone
at the ends of v fuel «ssemblies. This case resuited in a smaller rerctivi-
ty effect than the case of gaps distributed throughout the rack,

The storage racks are capable of accepting spent fuel rtilizing all ¢ 11s.
Calculations have beer rade for the storage racks loaded in a 4-of-4 arrange-
ment with spent fuel of a specified minimum burnup. Since the required burnup
is not larae, we selscted a conservative value for the design k f (0.9317
with fuel of 4.5% enrichment and 8670 MWO/MTU burnup) knowing thf{ most, {f
not ‘alz; of the spent fuel have burnups well in excess of ihe minimum
required.

Thus, a conservative velue may be used without significant impact on Millstone
Unit No. 2 operations. With this design basis reactivity, the misloading of
either a fresh fuel assembly or a consolidated fuel bundie will not result in
exceeding the NRC criterion,
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Table 3 summarizes the uncertainties fo= Region A, based upon fuel of 4.5%
initial earichment burned to 8670 MWD/i./U. With these uncertainties, the
maximum k_ .. is 0,9217 (95% probability at the 95% confidence level). (alcu-
lations N&cb also made for other assumed initial enrichments and a curve of
Timiting burnup (for the same reactivity) is presented in Figure 3.9-4 of
Technical Specifications. With Westinghouse or CE fuel of 4.5% initial
average enrichment, the burnup limit curve will be the same although the
calculated - -activities will be slightly higher (0.9381 7.4 0.9335 for
Westinghouse = 1 CE fuel respectively). Discharged fuel would normally be
expected to have burnups considerably in excess of the minimum required,
resulting in a much lower reactivity.

Calculations for Region A were also made to determine the effect of the axial
distribution in burnup. At the low design basis burnup for Region A, no
effect was expected and calculaticns showed that the k wit' axially dis-
tributed burnups is less than that of the reference unifﬁf& burnup case. /See
also Turner, "An Uncertainty Analysis--Axial Burnup Distribution Effects" in
Sardia Report SAND89-018, October 1989.)

A

qter

Calculations were also made to determine if there might be any adverse reac-
tivity effects along the interface between regions. Even without credit for
the isolating water-gap between modules, no adverse effects were found for any
of the interfaces--Regions A and B, Regions A and C, and Regions B and C (see
Figure 3.9-2 in Technical Specifications). Region C is the old Region II,
designed for burned fuel,

Based uporn the analyses performed, it is concluded that, in the presence of
the conservatively postulated maximum gaps (4% or 5 55") in all Boraflex
panels, 4% :hrinkage in width, and all uncertainties included, that

(1) the Millstone Unit No. 2 spent fuel storage racks can safely accom-
modate fresh 4.5% enriched fuel in a 3 out of 4 loading pattern with
the fourth cell empty.

(2) the Millstone Unit No. 2 spent fuel storage vacks can safely accom-
modate spent fuel of the burnup-enrichment combinations indicated in
Figure 3.9-4 of the Technical Specifications, using all cells in a 4
out of 4 arrangement.

(3) no credible accident condition will result in exceeding the regula-
tory reactivity limit of keff < .95,

(4) the assumed axial gap distribution his only a minor impact on the
calculated reactivity of the racks (measured distribution used in
the reference case analysis), and, for any -redible assumption of
the Aistribution of postulated gaps, the maximum keff will remain
with‘s NRC criterion.
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Table 1

Background KENO-5a Calculations
(width shririage not included)

_Lase

Original Design (4 of 4), nu gaps
4 of 4 Loading, random 5.65" gaps
3 of 4 Loading, no gaps

3 of 4 loading, random 5.65" gaps

no Boraflex

0.9812
0.9879
0.9113
0.9163
1.0838
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Criticality Calculations for 3 of 4 Loadin

g

10

11
12

13

Reference Case

age |

Table 2

(4.5% Enriched Fuel - No Burnup

Case

3 of 4 loading pattern, no gaps

With gaps as measured in Blackness
Testing

Observed Gaps increasec to 5.65"
Observed Gaps increased to 5.65" plus
5.65" gaps randomly distributed in
all other Boraflex Panels

Same as Case 8 but with 4% shrinkage
in width of the Boraflex

Reference Case (9) with Westinghouse
fuel

Reference Case (9) with CE fuel

Accident of a Fresh 4.5% assembly
installed in an empty cell

Accident of 4.5% Consolidated Bundie
installed in an empty cell

? Arrangement

Max _k ef
0.9113
0.9110

0.9126
0.9163
0.9179*
0.9251

0.9201
0.9420

0.9348
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Table 3

Calculations Uncertainties and Reactivity Effects
of Manufacturing Tolerances

Item

Uncertainty in Bias
KENO Statistics (95%/95%)
B-10 Loading Tolerance

{+ 0.003 g B-10/cm?)
Boraflex Width (+ 1/16")
Enrichment Tolerance (s 0.09%)
002 Density Tolerance (:+ 2%)
Lattice Spacing (+ 0.09")
SS Box ID (4 0.05")
SS wall thickness (+ 0.012")

Uncertainty in Depletion
Calculations (5% in burnup)

Statistical Average

Reactivity &k

+ 0.
0.
(or 4

-+

o
o
o
~
~

0.0009
£ 0.0020
0.0021
+ 0.0096
+ 0.0042
0.0015
NA

I+

I+

I+

+ 0.0115
(or + 0.0114)

(4) For 1000 generations of 500 neutrons each.

(5) For 2500 generations of 500 neutrons each.

Region B

0018

0019(%)
0.0012'%))

+ 0.0020

+ 0.0016
+ 0.0020
+ 0.0021
4+ 0.0113
+ 0.0073
+ 0.0053
+ 0.0028

4+ 0.0154
(or + 0.0153)
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Table 4

Significance of the Axial Distribution of Gaps Locations

9A

15

16

Case

3 of &4 arrangement, no gaps

With observed gap locations

(5.65" gaps) and a random distribution
of 5.65" gaps in all other Boraflex
panels

With a random distribution of 5.65"
gaps in all panels

With an assumed cosine distribution
in gap locations

Random distribution to gap locations
in the centril 50% of the axial height

(width shrinkage of the Boraflex not included)

Mex oes

0.9113
0.9163

0.9163
0.9191

0.9212



MNPS-2 FSAR

TABLE 14.7.4-1
Asauaptien zeor Fuel Handling Accident dn she Spent Fuel Pool

Assunotion Lasls

(1) Reactor Core Power lLevel =
2700 MWt Stretch Power

(2) lodine Pool Decontamination
Facter ~ 100 Reg. Guide 1.25

(3) Activity Released from Rods:
Iodines = 10X
toble Gases (Except KR-85) -« 10X Reg. Guide 1.25
KR-85 = 30%

(4} Chenical Form of lodines Abave
the Poocl: Reg. Guide 1.25
25% in Organic Form
758 in Inorganic Form

(5) &) One Assembly Assumed to Rupture a) Reg. Guide 1.25
b) 14 Rods Assumed to Rupture b) FSAR
(6) Decay Time = 72 Houis Tech. Spec. $3.9.3
120 Days Tech. Spec. #3.9.16.1
5 Years Tech. Spec. #3.9.20
(7) Number of Assemblies in Core = 217 FSAR
(8) EEFS Filter Efficiencies: Reg. Guide 1.25/MP2 SER

Organic Jodine = 70%
Elemental Iodine = 50X

(9) All Activity Released {rom Fuel Pool Reg. Cuide 1.25
Building Inscantaneously Through
Filters
(10) X/Qs (sec/m®) (for MPl Stack Release) 95% Maximum X/Qs during
Site Boundary (0-1 Hour) « (1.03E-4) the years 1974-1976
LPZ (0-1 Hour) = 3.41E-5
| {11) Thyroid Dose Conversion Factors See Justification Under
| from Reg. Cuide 1.10% Section V, LOCA
‘ (12) Semi-Iufinite Cloud Dose Model Reg. Guide 1.25
(1,) Peaking Factor = 1.65 Reg. Guide 1.25
(14) Breathing Rate = 3.97 x 10" n%/sec. Reg. Guide 1.25

O2LWEX . 081 L 5/17/90
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Release of activity through the containment purge system would be prevented
by automatic closure of the containment isolation dampers as described in
Subsection 9.9.2.2. The containment personnel hatches and equipment
hatches are closed during fuel handling operetions.

Since the auxiliary building cannot be completely isolated, this results in
a more limiting activity release to the environment. Prior to the handling
of irradiated fuel, the exhaust air is diverted from the main exhaust
system by being manually aligned to the auxiliary exhaust system (AES) and
exhausted from the spent fuel pool area through the enclosure building
filtration system (EBFS) charcoal filter to remove iodines (see Subsec-
tion 9.9.8) prior to release through the Unit 1 stack.

14.7.4.2 Method of Analysis

For the purpose of defining the upper limit on fuel damage as the result of
a fuel handling accident, it is assumed that the fuel assembly or consoli-
dated fuel storage box is dropped during handling. Interlocks, procedural
and administrative controls make such an event unlikely. Yowever, if an
assembly is damaged to the extent that a number of fuel rods fail, the
accumulated fission gases and iodines in the fuel element gap could be
released to the surrounding water. Release of the fission products to the
surroundirg water is considered negligible as a result of reduced diffusien
through the fuel due to the low fuel temperature during refueling.

The fuel assemblies and consolidated fuel storage box are stored within the
spent fuel rack at the bottom of the spent fuel pool. The top of the rack
extends above the top of the stored fuel. A dropped fuel assembly or
consolidated fuel storage box could not strike more than one fuel assembly
in the storage rack. Impact can occur only between the ends of the
involved components, the bottom end fitting of the dropped components
impacting against the top end fitting of the stored fuel assembly. The
results of an analysis on the eneryy absorption capability of a fuel
assembly indicate that a fuel assembly is capable of absorbing the kinetic
energy of the fuel assembly or consolidated fuel storage box drop with no
fuel 10d failures. The worst fuel handling incident that could occur in
the spent fuel pool is the dropping of a fuel assembly to the fuel pool
floor. The dropping of a consolidated fuel storage box was evaluated and
determined to be bounded by the fuel assembly drop to the fuel pool floor.
After striking the pool floor vertically, the assembly would rotate into a
horizontal attitude. It is postulated that during this rotation the
assembly will strike a protruding structure. The fuel storage pool has
Leen designed without such a protruding structure, hence, the shape and
nature of the assumed member is indeterminate. For this analysis, there-
fore, a line load has been assumed.

To obtain an estimate of the number of fuel rods which might fail in the
event a fuel assembly is dropped, the energy required to crush a fuel rod
and bend the entire assemwbly has been determined. The point of impact was
assumed to be the most effective location for fuel rod damage, the center
of percussion, Resistance to crushing offered by the fuel pellet is
considered in the analysis. Failure of the fuel tube by crushing absorbs
the least energy, hence, the model produces a conservative upper limit for
the number of fuel rod failures. This failure mode is applicable to the
outer row of fuei rods only. Since it is not possible to apply a line load

MPZ14-7 081 14.7-3 5/17/90
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beyond the outer row of fuel rods, the failure mode of rods ir rows other
than the outer rows will %e by bending rather than by crushing

Approximately 36,000 in.-lbs of kinetic energy from rotation must be
absorbed. The energy required to bend the assembly and crush the outer row
of fuel rods to failure is 4,600 in.-ib., Failure of the second row of fuel
rods by bending along requires more then /0,000 in.-lbs. Thus, no more
than 14 fuel rods, {.e., one outer row of rods, would be expected to fail.

All X/Q values have been chosen in the following manner: Site meteo-
rological data ha:z been examined for the years 1974, 1975, and 1976. For
each release point and dose calculation time period in question, the year
with the largest (most conservative) 951 maximum X/Q value has boen chosen.

For each accident, the results indicate that for operation of Millstone
Unit No. 2 £t 2700 MWt, the radiolegical consequences will not exceed the
limitations of 10CFR100, and are in fact significantly below the limits in
mosSt cases.

36.78%.2.% Fuel Handling Accident in the Spent Fuel Pool

This acci lent hac been reanalyzed using the assumptions contained in
Regulatory Guide 1.25. A complete list of assumptions is provided in
Table 14.7.6-1. The results of this analysis, which are well below the
limits of 10CFRINO, are summarized in Section 14.7.4.3.1.

14.7.4.2.2 Fuel Handling Accident in Containment

A couplete list of the assvmptions used in this calculation is provided in
Table 14.7.4-2. The results of the analysis, which are well within the
limits of 10CFR100, are summarized in Section 14.7.4.3.2.

14.7.4.3 Results of Analysis

14.7.4.3.1 Spent Fuel Pool Accident
Dose (rems)
——site Boundary LPZ
One One
—2rgan Assembly 14 _Rods Asscubly 14 Rods
Thyroid 3.3 2.7 x 107! 1.1 8.9 x 1072
Whole body 7.9 x10% 6.4 x 107 2.6 x 1002 2.1 x 107

MP214-7.081 16.7-4 5/17/90
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14.7.4.3.2 Containment Accident
Dose (rems)
—Site Boundary _ LPZ
One One
—xgan._ 14 Rods Assembly 14 _Rocgs Assembly
Thyroid 1.5 18.1 1.5 x 107 1.9
whole Body 5.5 % 10° 6.8 x 1072 5.7 x 107" 7.0 x 107

14.7.4.4 Conclusions

The exclusion boundary doses resulting {rom a fuel handling accident are
within the guidelines of 10CFR Part 100. Thus, a dropped fuel assembly
will not present any undue hazard to the health and safety of the public.

14.7.5 SPENT FUEL CASK DROP ACCIDENTS

As discussed in Section 9.4.3.1.9, dropping a spent fuel cask could resnlt
in tha rupture of up to 587 intact assemblies. Per Technical Specifica-
tions, these assemblies must be decayed for a minimum of 120 days. (Note:
A larger number of consolidated fuel rods could vupture, but since these
assemblies must be decayed at least 5 years, the dose consequences would be
less.) A dose calculation was performed for the assumed rupture of

587 assemblies with 120.-day decay. This calculation was performed by
ratioing MP2 specific parameters to those generic values used in the dose
assessment section of NUREG-0612. The MP2 specific assumptions, which were
different from the NUREG-0612 assumptions, were: Power Level - 2700 MW,
0-2 HR x/Q at the EAB - 5.4 x 10" sec/»’, and Number of Assemblies in

Core - 217. The resulting whole bedy dose at the EAB was calculated to be
241 mrem. The thyroid dose is insignificant after 120 days decay.
Therefore, the resulting dose is within the acceptable small fraction of
10CFR Part 100 limits.
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