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‘ Nuclear Energy Liability Insurance
NUCLEAR ENERGY LIABILITY INSURANCE ASSOCIATION

ADVANCE PREMIUM AND STANDARD PREMIUM ENDORSEMENT

CALENDAR YEAR 1982

It is agreed that Items la. and 1b. of Endorsement No. 42
are amended to read:
la. ADVANCE PREMIUM: It is agreed that the Advance
Premium due the companies for the period designated above

is: $289,323.00

1b. STANDARD PREMIUM AND RESERVE PREMIUM: In the

absence of a change in the Advance Premium indicated above,
it is agreed that, sudbject to the provisions of the Industry
Credit Rating Plan, the Standard Premium is said Advance

Premium and the Reserve Premium is: $217,560.48

Return Premium: §$ 2,893.24

This is to certify that this is a true lyJ f the original
Endorsement having the endo :emer;‘ nunber and being made part

* the Nuclear ,_n.; gy Lia ty '»'-L,".:' (Facility Form) as des
sd hereson. N rance is aff-rded *.a"P"r‘Q-"‘.

%%a}«%ﬁ

Quattrocchi, Vice ent-Liabdity ¥ £

American Nuclear A\.rv

Effective Date of January 1, 1982 NF-236
this Endorsement To form a part of Policy No.

12.01 A M. Standard (ime
Issuedto _The Toledo Edison Company

Date of Issye April 21, 1983 For the supscribing corgpanies

By .

Ganers! Manﬂa—d;r
EndorsementNo 44

Countersigned b
NE-36 i




NUCLEAR ENERGY LIABILITY INSURANCE

MUTUAL ATOMIC ENERGY LIABILITY UNDERWRITERS
1. AMENDMENT (F ADVANCE PRIMIUM ENDORSEMENT
2. STANDARD PREMIUM AND RESERVE PREMIUM ENDORSEMENT
3. RETURN PREMIUM DUE

1. Advance Premium

It is agreed that the Amended Advance Premium due the campanies
for the calendar year 1982 is $83,997.00 .

2. Standard Premium and Reserve Premium
Subject to the provisions of the Industry Credit Rating Plan, it
is agreed that the Standard Premium and Reserve Premium for the
calendar year designated above are:

Standard Premium $83,997.00

Reserve Premium $63,162.72

3. Return Premium $839.97 .
Effective Date of To form a part
this Endorsement January 1, 1982 of Policy No. MF-92

Issued to The Toledo Edison Company

Date cf Izsue April 21, 1983
For the Subscribing Campanies
MUTURL ATOMIC ENERGY LIABILITY ITERS
By FaN
=
Endorsement No. 34 Countersigned by

. Authorized Pepresentative
This 18 to certify that this 1s & true copy of the original
Endorsement having the endorsement number and being made part
of the Nuclear Energy Lisbility Pollicy (Facility Form) as de:

ME-36 (gnatead hereon No Irsurance is afforded hereunder.

A=

John L. Quattrocehi, Vice President-Liability Underwriting
American Nuclear [nsurers



Attachment B to AEP:NRC:0745C
Safety Evaluation of Reload



1.0 INTRODUCTION

D. C. Cook Unit 1 is operating with an all Exxon Nuclear Company (ENC)
fueled core during Cycle 7. For subsequent cycles, it is planned %o
refuel Unit 1 with 15x15 optimized fuel assembly (OFA) regions supplied
by the Westinghouse Electric Corporation (W). As a result, future

core lecadings would range from approximately a 40% GFA and 60% ENC
fueled core to eventually an all GFA fueled core. The W 15x15 OFA fuel
uesign 1s similar to tha W 15x15 LOPAR (low parasiiic) fuel which has
had substartial operating performance in a numder of nucliear plants.
The major difference intruguced by the # 15x15 OFA design iy the use c¢f
five intermediate Zircaloy grids r2placing five intermediate Inconel
grids for the LCPAR fuei. The 15¢15 Zircaloy grid design ‘¢ similar to
the W 17x17 OrA grid design. The W 17x17 O"A uecign has been gener<=-
cally aporoved by tha NRC via their review of the W 17x17 GrFA Reference
Core Report (1) Operating experience has heen ubtained for six cdemon-
stration 17x17 OFAs which contain Zirczloy intermed‘ate grids.(z) Two
assemblies rave satisfactorily completed three «y-les of irradiatien to
about 28,070 MWD, MTU burnup, two have comp.eted twi cycles o about
19,400 MWC/MTU, and tw> have completed one cycie in excess of $,000
MWD/MTU. The dsmorstratiion OFAs have been examired anc provide reason
to expect good performance from the 15x15 OFA desi .

This report summarizes the results of the W analyses which justify the
transition from an all ENC core, through a mixed OFA/ENC fueled core to
an all OFA core. Although it is planned to operate D. C. Cook Unit 1
Cycle 8 at the current licensed maximum power level of 3250 MWt, the
core evaluations/ znalyses summarized in this report have been performed
at a reactor power level of 3411 MWt, with the exception of the large
break LOCA which was analyzed at 3250 MWt. This conservative design
basis provides early identification of those safety/accident analysis
limits for a potential uprating.



A1l analyses were performed utilizing W standard methods, which are

described in the W Reload Safety Evaluation Methodology Topical.(3)

The approved Westinghouse Improved Thermal Design Procedure (ITOP) is used
in the DNB analyses of both W and ENC fuel. The W WRB-1 correlation is
used in the OFA DNB analyses. Both the ITDP and WRB-1 correlation were
pkevﬁous1y used to license D. C. Cook Unit 2 operation. The ENC fuel is
analyzed using the W-3 DNB correlation. Other features being introduced
with the Cycle 8 reivad include the Westinghouse Wet Annular Burnable
Absorber (WABA) rods and a revisicn to the Westinghouse fuel thermal safe-
ty model (PAD Code) used in the safety analyses. Wesuinghouse has sub-~

mitted topical reports(4’°) or these subjects and s supporting the
NRC's generic review, in order to obtain approval well befors the planned

Cycle & startup.



2.0 SUMMARY AND CONCLUSIONS

The Westinghouse Reload Safety Evaluation Methodology(3) was used to
evaluate the transition from ENC fuel to W 15x15 OFA fuel for D. C.

Cook Unit 1. Parameters were chosen to maximize the applicability of
the transition evaluations for each reload cycle and to facilitate the
safety evaluation of future reload cores. Transition core effects were
considered ir the mechanical, thermal and hydraulic, nuclear, and anci-
dent evaluations described in Chaoter 18 of Reference 1. Tha summary of
these evaluations for the [. C. Cook Unit 1 transition tc an 211 W

15x15 OFA core is given in the following secticns of this submittal.

The transition design and safety evaluations are Dased cn %he following
maximum power conditions: 3411 MWt reactor power and 577.1°F vessel
average temperature.

The results of evaluations/analysas and tests discussed in tnis report
lead to the following conclusions:

1. The Westinghouse OFAs are mezhanically and hydraul.cally compatible
with the ENC fuel assemblies, control rods, and reactor internals
interfaces.

2. Changes in the nuclear characteristics due to the transition from
ENC to W 15x15 OFA fuel will be within the normal variations from
cycle-te-cycle due to fuel management effects. W 15x15 OFA fuel
up to and including a 4.00% nominal enrichment can be stored in the
fresh and spent fuel areas.

3. Demonstration experience with W 17x17 OFAs containing Zircaloy
grids provides reason to expect satisfactory operation from 15x15
OFA Zircaloy grids.




The WABA rod, as described in its generic topical(4), is compa-
tible with the W 15x15 OFA and satisfies all performance require-
ments for its design life.

The propcsed Technical Specification changes presented in Attach-
ment A are applicable to cores containing any combination of W
15x15 OFA and ENC fuel.

A1l design criteria “ur the W 15x1% OFA fue! are satisfied.

A reference is estab'ished upon which to base future cycle safety
evaluations for W OFA -eload fuel.



3.0 MECHANICAL EVALUATION

The mechanical design requirements and criteria for the 17x17 OFA design
are described in Reference 1, which was approved by the NRC. The 15x15
OFA design meets these same Dasic requirements and criteria.

ENC, in estabishing their assembly design, demonstrated their fuel's
compatibility with the W LOPAR desfgn which was the initial D C. Cook
Jnit 1 fuel. W has demonstratec compatibiiity of its 15x1% QF% design
with its LOPAR design. Compatibility of the OFA and ENC fuel is thereby
demonstrated.

Figure 1 and Table 1 present a comparison of the W 15x15 OFA and ENC
fuel assemblies. The W and ENC fue. rods have simiiar length and clad
0D dimens.ons. The W 15x15 OFA rods have the same design as the LOPAR
W 15x15 fuel rods which have exhibited good in-core perfocrmance in many
operating reactors.

The top and bottom Incone! 3rids of the CFA are the same as the Inconel
grids of a W LOPAR fuel ascembly. The five intermediate OFA Z’‘rcaloy-4
grids have thicker and wider straps tnan the OFA Inconel grids (See
Figure 1) in order to closely duplicate the Inconel grid strength. The
ENC assembly grids are bimetallic, consisting of Zircaloy-4 straps with
Incone? grid springs. Both the OFA Zircaloy and ENC bimetallic grids
have grid heights of 2.25 inches. Elevation of the grids was estab-
Tished to ensure satisfactory axial alignment during operation.

Due to thicker Zircaloy grid straps and a resulting reduced cell size,
the OFA guide thimble tube ID (above dashpot) has a 12 mil reduction
compared to the ENC thimble tube ID of 0.511 inches. Below the dashpot,
the OFA and ENC fuel thimble tubes have the same dimensions. The OFA
guide tube thimble ID provides sufficient nominal diametral clearance
for control rods as well as source rods, burnable absorber rods, and OFA
thimble plugs. Oue to reduced OFA diametral clearance, the control rod



scram time to the dashpot is increased from the current 1.8 seconds to
2.4 seconds. This increase in rod drop time was determined from
conservative analytical calculations. The 2.4 second scram time is used
in all the accident reanalyses.

The OFA design has minor differences in the overail height of the top
and bottom nozzles, the adapter plate flow-slot configuration and hold-
down lea’ springs as compared to the ENC fuel assembly design. These
minor cdifferences have nc adverse impact on the interacticn of W 15x15
OFA and ENC assemblies during fuel handling operations or reactor opera-
tions. The W 15x15 OFA design uses a 3-leaf holddown spr.ng design
compared to the 2-leaf springs in the ENC assembly. The W OFA 3-leaf
spring has been previously used in 15x15 LOPAR assemblies, as well as on
the 17417 OFA demonstration assemblies. The 3-leaf spring provides
additionz] holddown force margin compared to the 2-leaf spring. The OFA
bottom nozzle has similar design features and dimensions compared to the
ENC nozzle. The OFA bottom nozzle design has a reconstitutable feature,
as shown in Figure 2, which allows it to be easily removed. A locking
cup is used to Tock the thimble screw of a guide thimble tube in place,
instead of the lochwire as used for the standard W LOPAR nozzle

design. The reconstitutable nozzle design facilitates remote removal of
the bottom nozzle and relocking of thimble screws as the bottom nczzle
is reattached.

As stated in the 17x17 OFA Reference Core Report (1), for a given
burnup, the magnitude of rod bow for the W OFA is conservatively
assumed to be the same as that of a W LOPAR fuel assembly. The most
probable causes of significant rod bow are rod-grid and pellet-clad
interaction forces and wall thickness variation. Since the OFA fuel
rods are the same as the W LOPAR fuel rods, there will be no difference
in predicted bow due to rod considerations. The OFA design will have
reduced grid forces due to the Zircaloy grid springs. Therefore, this
component is predicted to decrease OFA rod bow compared to LOPAR fuel.



The wear of fuel rod cladding is dependent on both the support provided
by the grids and the flow environment to which it is subjected. OFA and
ENC assembly flow test results were evaluated. ENC hydraulic test
results show the cross flow between ENC and W 15x15 LOPAR assemblies i¢
very similar to that obtained during W flow tests on side-by-side W
15x15 OFA and W 15x15 LOPAR assemplies. These tests showed only a

small cross flow between assemblies anc no significant fuel rod weir due
to rod vibration. Extrapolation of the resulis from flow tests
involving OFA and LOPAR assemblies shows that fuel roc wear would be
less than ten (1C) percent of the cladding thickness far at least 48
months of reactor cperation. This assures trit clad wear will not
impair fuel rod integrity.

The above conclusions on OFA rod wear and integrity have also been sup-
ported by analytical results. The analysis accounted for rod vibrations
caused by both axfal and cross flows, and the effect of potential fuel

rod to grid gaps.




4.0 NUCLEAR EVALUATION

The nuclear design of cores with W OFA and ENC fuel is accomplished by
using the standard calculational methods as described in the W Reload

(3)

ferences between the W and ENC assemblies are small so that the W

Safety Evaluation Methodology The dimensional and material dif-
computer codes and methods are also valid for tne ENC fuel. Oimensions
and composition for each of the two fuel designs were used to establish
the models. The burnup distribution of the ENC fuel assemblies
remaining in Cycle 8 has been obtained by depleting the loading patterns
from eariier cycles using two dimensional and th-ee dimensiona: models
of the applicable cores.

Changes in the nuclear characteristics during the transition cycles
from an ENC fueled core to a W 15415 OFA core will be primarily due to
fuel management considerations (number of feed assembiies, feed
enrichment, cycle burnup, etc.) and not due to the differences in fuel
assembly design. Each reload core design will be evaluated to assure
that design and safety limits for the OFA and ENC fuel are satisfied
according to the W reload safety evaluation methodelogy. For the
evaluation of the worst-case FQ(Z) envelope, axial power shapes are
synthesized with the limiting Fxy values chosen over three overlapping
burnup windows during the cycle. The design and safety limits will be
documented in each cycle specific reload safety evaluation report which
serves as the basis for any significant changes requiring NRC review.

In order to accommodate potential increases in future feed enrichments,

a criticality analysis of the fuel storage areas was performed for nomi-
nal enrichments up to and including 4.00 Wt.% U235 in W 15x15 OFA

fuel. These analyses confirm that all current safety criteria
6)
d( ‘

appl cable to fuel storage are satisfie




5.0 THERMAL AND HYDRAULIC EVALUATION

Results of hydraulic compatibility tests performed by the Exxon Nuclear
Company for the ENC and W 15x15 LOPAR assemblies were compared to
hydraulic test data for the W 15x15 LOPAR and OFA assembiies. The data
show that the W 15x15 OFA fuel assemblies are hydraulically compatible
with the ENC fuel assemblies. Pressure drop data were obtained over a
range of fluid temperatures and flow rates. Pressure drons values were
then extrapolated to core operating conditions. At typical reacter
conditions, the ENC fuel assembly has a pressure drop within 0.7 percent
of the W 15x15 OFA pressure drop.

The thermal hydraulic design of this core is conservatively analyzed at
3411 MWt core power with a 577.1°F vessel average temperature, even

th: 3h the Cycle 8 core will continue to be limited to its current rated
parameters of 3250 MWt core power and a 567.8°F vessel average tempera-
ture. The analyses employed the Improved Thermal Design Procedure(7)
(ITDP) and the THINC IV(S’Q) computer code. The URB-I(IO) ONB cor-
relation was used in the W 15x15 OFA analyses, whereas the W-3 correla-
tion was used to analyze the ENC fuel. The thermal hydraulic design
criteria remain the same as those presented in the D. C. Cook Unit 1
Updated FSAR(ll). A1l design criteria are satisifed.

The design method employed to meet the DNB design basis is the

ITDP(7). Uncertaintigs in plant operating parameters, nuclear and
thermal parameters, and fuel fabrication parameters are considered sta-
tistically, such that there is at least a 95 percent probability that
the minimum ONBR will be greater than or equal to the limit DONBR for the
peak power rod. Plant parameter uncertainties are used to determine the
plant DNBR uncertainty. This DNBR uncertainty, combined with the DNBR
limit, establishes a design DNBR value which must be met in plant safety
analyses. Since the parameter uncertainties are considered in deter-
mining the design DNBR value, ‘ne plant safety analyses are performed
using values of input parameters without uncertainties. In addition,




the 1imit DNBR values are increased to values designated as the safety
analysis 1imit ONBR's. The plant allowance available between the safety
analysis 1imit DNBR values and the design limit ONBR values is not
required to meet the design basis.

In this application, the WRB-1 DNB corre]ation(lo) is employed in the
thermal hydraulic design of the W 15x15 OFA fuel. Due to an improve-
ment in the accuracy of the critical heat flux prediction with the WRB-1
correlation comparecd to previous DNB correlations, a correlation limit
DNBR of 1.17 is appliicable. The W=3 DNBR correlation (12,13) was used
in the design of the ENC fuel assembly. A W-3 correlation limit DNBR of
1.30 is applicable.

The table below indicates the relationships between the correlation
1imit DNBR, design 1imit DNBR, and the safety analysis 1imit DNBR values
used for this design.

W 15x15 OFA ENC 15x15
Typical Thimble Typical Thimble
-t Correlation Limit .17 1.17 1.30 1.30
Design Limit 1.32 1.31 1.58 1.50
Safety Analysis Limit 1.69 1.69 1.58 1.50

"The margin to.the safety analysis DNBR 1imit is more than sufficient to
cover the maximum 12.5 percent rod bow penalty at full flow Conditions(14)
and a 5 percent transition core penalty, both applied to the OFA only. An
additional rod bow penalty of 2.4% DNBR at loss of flow conditions(l4) is
covered explicitly in the loss of flow analysis for the W 15x15 OFA. The 5
percent transition penalty was determined by analyzing W 15x15 OFA and ENC

10



assembly loading patterns at various core conditions in the same manner
as the W 17x17 OFA/LOPAR fuel analysis which was reviewed and approved
by the NRC(IS}. The 5 percent transition penalty for OFA is due to

the higher OFA mixing vane loss coefficient compared to that of the ENC
fuel. This results in Tocalized flow redistribution from the OFA to .he
ENC assembly near mixing vane grid positions. Wher the full transition
is complete (all ENC assemblies removed from core), the transition core
penalty will no longer apply to OFA assemblies.

The ENC fuel assembly would be expected to have less gap closure than
the W 15x15 OFA, due to the ENC fuel's thicker cladding, as shown in
(17,18) show that
gap closures up to 55% have no measurable effect on ONB. Therefore, no
resultant rod bow DNBR penalty is required for ENC 15x15 fuel

Reference 16. Data obtained by other investigations

11



6.0 ACCIDENT ANALYSES AND EVALUATION

6.1 NON-LOCA ACCIDENT ANALYSES AND EVALUATION

The effects of the transition from the resident ENC fuel to W OFA on
the non-LOCA accident analyses have been addressed. The standard West-
inghouse reload methodology described in Reference 3 was used. All of
the non-LOCA accidents® in the D. C. Cook FSAR were reanalyzed to
include three major design changes:

<o

The analyses were performed at a conservative reactor power level of
3411 MWt. Tnis affects all of the transients that are limiting at
fuil power.

The ITOP was used with both the WRB~-1 and WRB-3 DNB correlations.
This impacts all of the DNE limited accidents. A conservative set
¢f core thermal safaty limits overtemperature deltz T and overpower
de’ta T setpoints were generated that are applicabie for both the
transition anc complete CFA cores. These limits are valid fe~
reactor power levels up to and including 3411 Mwe.

The control rod scram time to the dashbot is increasea from 1.8
seconds to 2.4 seconds. This increased drop time primarily affects
the fast reactivity transients but was used in all of the analyses
requiring this parameter.

Also included in the analyses were fuel temperatures based on the

revised PAD code. A +5 pcm/degree F moderator temperature coefficient

(MTC) existing at full power was conservatively used for heatup events.

This is conservative since the Technical Specifications require a

non-positive MTC at or above seventy (70) percent power.

*With exception of startup on an inactive lecop. This transient cannot

occur above 10% rated thermal power and thus was not reanalyzed.

12



The acceptance critericn used in the non-LOCA safety analyses is
independent of fuel vendor. Thus, the results of the FSAR Chapter 14
accident reanalysis and evaluation, which are contained in Attachment C,
show that the transition to OFAs can be accommodated with margin to the
applicable FSAR safety limits for power levels up to and including 3411
MWt .

6.2 LARGE BREAK LOCA (@ 3250 Mwt)

Description of Analysis Assumptions for W 15x15 OFA Fuel, Including

Transition Impact

The large break loss-of-coolant accident (LOCA) anaiysis for 0. C. “cok
Jnit 1, applicable to a fuil W 15 x 15 OFA core, was analyzed ‘o deve-
Tep W 15 x 15 OFA fue! specific peaking factor limits. This anelysis
1s consistent with the methodology employed in Re/erence 1. The cur-
rently approved 1981 larce break ECCI evaluation MOCel(lg) was uti=

1 zed for z spectrum of cola 129 breaks. The revised PAD fuel cherma'’
safety model(s) generated the inftial fu2l rod conditions. The [' C.
Crok Unit 1 analysis was performed for an assumed steam generator tube
plugging level of five (5) percent, and was analyzed "¢~ both minimum
and maximum safeguards (cavety injection flows) assumptions, ‘n accor=
darce with Reference 20. A revised FSAR chapter 14.3.1.1, g'ven in
Attachment D, contains a full description c¢f the analysis and assump-
tions utilized for the W OFA ECCS LOCA analysis. The ENC fuel ECCS
analysis contained in FSAR section 14.3.1.2 remains unchanged.

When assessing the LOCA impact of transition cores, it must be deter-

mined whether the transition core can have a greater calculated peak
clad temperature (PCT) than either a complete core of the reference fuel

13



design or a complete core of the new fuel design. For a given peaking
factor, the only mechanism available to cause a transition core to have
a greater calculated PCT than a full core of either fuel is the possi-
bility of flow redistribution due to fuel assembly hydraulic resistance
mismatch.

For the ENC and W 15x15 OFA designs, this difference in fuel assembly
resistance (K/AZ), is less than one percent. The different flow
resistances for the two assembly designs impact two portions of the LOCA
analysis model. One is the reactor coolant system (RCS) b'owdown por-
tion of the transient, analyzed with the SATAN VI computer code, where
the higher resistance W_OFA assembly has less cooling flow than the

ENC assembly. While the SATAN VI computer ccde models the cross flow

be tween the average core flow channel (N-1 fue'l acssemblies) ana a not
assemt’'y flow ckannel (one fuel assembiy), exrerience has shown tnat the
SATAN VI results are not significantly affectad vy smali differences in
the hydraulic resistance (+ 10%) between these tso channels. Since
small resistance mismatches in the core are insicnificant wnen zompared
to the tutal system resistance, and since the tot:)l core rasistance is
uniformiy distriputed “n the SATAN VI ccce, the effict ar the large
break LOCA blowdowr transient of modelirg hydraulic resistance mismatch
car be reglected. Therefore, it is not necessary or meaningful t¢ per-
form a new JATAN VI analysis for this transition core configuration
Secause the hydraulic resistance mismatch is much iess than + 10 per-
cent.

The other portion of the LOCA evaluation model impacted by the hydraulic
resistance difference is the core reflood transient. Since the hy-
draulic mismatch is so small, only crossflows due to the smaller rod
size and different grid designs need to be evaluated. The maximum re-
flood axial flow reduction for the W 15x15 OFA fuel at any location in
the core, resulting from crossflows to adjacent ENC assemblies, has been
conservatively calculated to be three percent. Analyses have been per-

14



formed, which demonstrate that a reduction of five (5) percent in
reflood axial flowrate results in a 19°F PCT increase. Therefore, the
maximum PCT penalty possible for W 15x15 OFA fuel during the transition
period is 12°F. After this transition, the W ECCS anaTysis will apply
to a full core without the crossflow pena]ty.

The resident ENC fuel is shown to have axial flowrates always greater
than the nominal design flowrate, for core axial elevations where PCT's
can possibly occur. Therefore, the ENC ECCS analysis is not detri-
mentally affected by assembly crossflow and remains applicable to the
ENC fuel for transition cycles.

The method of analysis, including assumpticns and codes used, are
described in detail in the revised FSAR Chapter 14.3.1.1 provided in
Attachment 0.

The results of this analysis, incluaing tabular and plotted results of
the break spectirum analyzed, are provided in Attachment J.

Lonclusiens

For brecks up to and including the double ended severance of a -eactor
coolant pipe, the emergency core cooling system will meet the accaptance
criteria as presented in 10 CFk 50.46. That is:

1. The calculated peak fuel element clad temperature is below the re-
quirement of 2200°F.

2. The amount of fuel elemert cladding that reacts chemically with
water or steam does not exceed one (1) percent of the total amou.it
of Zircaloy in the reactor.



3. The clad temperature transient is terminated at a time when the core
geometry is still amenable to cooling. The localized cladding oxi-
dation 1imit of seventeen (17) percent is not exceeded during or
after gquenching.

4, The core remains amenable to cooling during and after the break.

5. The core temperature is reduced and decay heat is removed for an
extended period of time as required by the long-lived radioactivity
remaining in the core.

The time sequence of evenus for all breaks analyzed is shown in Table
14.3.1-6 of the revised FSAR Chapter 14.3.1.1, presented in Attachment D.

The large break W 15x1f CFA LOCA analysis for D. C. Coor Unit 1 wtili-
zing the currently approved 981 evaluation models recuited in a PCT of
2170°F for the 0.4 CD (discharge coefficienc; LOCA Marimum Safeguarcs
[nyection (Max. SI) case at 1 tntal peaiing factor of 2.0UL

The smell impact of crossfiow 7or transition core cycies 15 conser=
vatively evaiuated to be at most a 12°F effect on the W fuel, whicn is
easily accommodated in the margin ¢ 10 CFR 5C.46 limits.

ihe INC EQCS analysis is not detrimentally affected Ly assembly cross-
flow; consequently the ENC pezking factor limits remain vaiid for *he
ENC fuel during the transition perioa.

It can be seen from the results contained in Chapter 14.3.1.1 of the

revised FSAR section that this.cCCS analysis for D. C. Cook Unit 1
remains in compliance with 10 CFR 50.46 of Appendix K.

16



6.3 SMALL BREAK LOCA (@ 3411 Mwt)

Description of Analysis Assumptions for 15x15 OFA Fuel Including
Transition Impact

The small break loss-of-coolant accident (LOCA) analysis for D. C. Cook
Unit 1, applicable to a full W 15x15 OFA core, was aralyzed to develop
! 15x15 OFA fuel specific peaking faccor limits. This is consistent
with the methodology employed in Reference 1. The currently approved
October 1575 small break ECCS evaluation model(ZI), was utilized for a
spectrum of cold leg breaks. The revised PAD fuel thermal safety
mode1(5), generated the initial fuel rod conditions. Revised FSAR
chapter 14.2.2, given in Attachmert E, contains a full description of
tne analysis and assumptions utilizea for the W OFA ECCS LOCA analysis.

wWhen sssessing “le impact o1 a LOCA on transition cores it must be
gexerrined whether the transition core can have a greater calculated
peak clad “emparature (2C7) than either a complete core of the reference
foal design or a cocip 2te corz of che imoroved fuel desfgn. For a given
pearing factor, the on y mecharism availabla to cause a transition core
to have a greater caiculataed *CT than a full core of either fuel is the
poscibility of flow redist-ibution due to fue! assambly hydraulic =es’s-
tance mismatsh.

213
The wi~LASH computer :oda(‘ ;

15 use4 to model the core hydraulics
during a small break event.. (:ly ore caore flow channel is modelled in
WE'ASH since the core flowrate during a small break is relatively Tow
and this provides enough time to maintain flow equiIiprium between fuel
assemblies (i.e. cross flow). Therefore, hydraulic resistance mismatch
is not a factor for small break. Thus it is not necessary to perform a
smal]l break evaluation for transition cores, and it is sufficient to
reference the small break LOCA for the complete core of the W 15x15 OFA

design.
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The methods of analysis, inclu&ing assumptions and codes used, are
described in detail in the revised FSAR Chapte  14.3.2 in Attachment E.

The results of this analysis, including tabular and plotted results of
the break spectrum analyzed, are provided in Attachment E.

Conclusions

The small break optimized fuel LOCA analysis for D. C. Cook Unit 1,
utilizing the currently approved 1975 Small Break Evaluation model,
resulted in a peak clad temperature of 1630°F for the 4 inch diameter .
cold leg break. The analysis assumed the worst small break power shape
consistent with a LOCA FQ envelopes of 2.22 at core midplane elevation

and 1.5 at cthe top of the core.

Anzlyses presented in the revisea FSAK Lhapter 14.3.2 shaw that the high
neaa portion of the ECCS, togethe~ with ‘i accumwlators, orovide suf-
ficient core flooding %o keep the ca'cu a.ed peak clac temperature well
talow the required imits of 10 CFR S0.«°. Adequate protection 1s
tnorefore affo~dec by tre SCCS in the event of & small break LOCA.
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7.0 TECHNICAL SPECIFICATION CHANGES

Based on the preceeding evaluations, a number of technical specification
changes for D. C. Cook Unit 1 are required to support the transition to
OFA. These changes are given in the proposed Technical Specification
pige changes (see Attachment A of this submittal).
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TABLE 1

Comparison of OFA and ENC Assembly Design

15x15 W 15x15
Optimized Fuel ENC Fuel
Assembly Design

Parameter Assembly Desiagn

Fuel Ars'y. Length, in. 159.765 159.71

Fuel Rod Length, in. 151.85 152.07

Assembly Envelove, in. 8.42¢ 8.426

Compatible with Core Internals Yes Yes

Fuel Rod Pitck, ir. G.563 0.563

Number of Fuei Rods/Ass'y. 20 204

Number of Guide Thimb'es/Ass'y. 20 20

Number of Instrumentatfen TubesAss'y 1

. Lompat<ble w/Mevanlas n-Cire Yes Tes

Jetestor System

Fuel Tube Materia) Zirca' oy-4 Zircaloy-4

Fuel Rod Clad CU. in. 0.422 0.324

Fuel kod Clad Thirknets, in 0.0243 0.030

Fuel/fad Gap, m®' 7.5 7.5

Fuel Pellet dia.. in. 0.365?2 0.3565

Guide Thimbie Material Zircaloy=4 Zircaloy-4

Guide Thimble IC, in.* 0.499 0.511

Structural Mat'i=-Five laner’ Zircaloy=4 lircaloy-4 Straps
Grids | Inconel Springs

*Above dashpot



