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Mr. Robert J. Schemel
Directoratce of Licensing
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References: (1) AIC Letter from R. J. Schemel, July 16, 19
(z) CE Topical Report, NEDM-10735, Supplement 6.
(3) JCrel Co., Oyeter Creek Nuclear Generating
Station Facility Change Request Number 4 and
Supplements.

Decar Mr. Schemel:
SUBJECT: FUEL LENSIVICATION

In your letter of July 16, 1973 (Reference 1), you requested tha: we
provide the necesscry analvses and other relevant data for determining
the consequences ef densification and the effects on normal cperation,
anticipated transients and accidents at the Oyster Creck Nuclear Gencrating
Statien (OC) using the AIC puidance «ttached to that letter. Thne letter
stated that 1! aralyses indicate that changes in design or operating
conditions arc necessery te mrintein required mergins as a result of ucing
the Staff guidance, we should submii proposed changes and operating
Jimitations with the analyses.

Keference 2 has been prepared by General Flectric as a generic response
to the ARC's densification coacerns, JOV&LL Co. has revieved this docunent
and finds it applicable to the fuel in OC. 1t should be noted, howvever,
that the information contained in Teble 4-]1 asgociated with Plant A (which
is OC) if not valid a=z it is representative of conditions not allowed by
present Technical Specifications. A rvevised version of this information
is presented in Table 1.

This response ircludes the anulysis of both Ceneral Electric fuel
(Types 1 and T1) and EXXON fuel (Types III and 11iL) currently in the
core. Analvses of the Ceneval Llectric fuel specific to OC are contained
in Kiference 2 (Section €.3), while the analyses oi the EXAON fue) are
contained in Attachrnent I of this letter. The results of all analyses arc
sumserized in Table 1. Kote that results have been provided in the
pustulated Lose of Coolant Accldent (LOCA) case for three cases including:
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a. The current Interim Acceptance Criteria (IAC) model

b. The IAC model utilizing the AEC densification guidelines
and applying the 95/90 confidence level to the gap
conductance of the limiting rod

¢. The IAC model utilizing the AEC densification guidelines
and applying the 95/90 confidence level to the gap
conductance for all rods.

The basis for these calculations and statistical confidence levels
are discussed at length in Reference 2.

In addiiicn to the requested analyses, a proposed Technical Specifi-
cation is presented in Attachment II. This proposed Technical Specification
allows for more direct monitoring of parameters determining the behavior
of fuel under postulated LOCA conditions.

The assunmed effects of fuel densification which have been considered
in th2 analyses are the potential for (a) local power spikes resulting
from axial fuel column gaps, (b) increased lincar heat generation rate
due to pellet axial shrinkage, (¢) cladding collapse ai the location of
axial fuel column gaps, and (d) reduced pellet-clad thermal conductance
due to increased pellet-to-clad gap as it may influence stored energy.

The results of conservative analyses of local power spikes are
presented. The analyses yielded the conclusion that there is »957% confidence
that no more than one rod in any existing fuel type will have a powver spike
>5% in magnitude. Further, due to the nature of the axial power distri-
bution in a BUR, this maximum spike magnitude will not occur at the limiting
or highest pover generating axial location in the rod.

The results of the analysis of linear heat peneration rate (LHGR)
change due to densification show that the pellet axial shrinkage will be
more than offset by the effects of axial thermal expansion in the rods near
the liriting condition. Thus, no effect on LECR is expectcd.

The results of analysis of cladding creep collapse fer existing DWR
fuel types with more than one cycle of operation are also summarized. The
results show that creep collapse will not occur. Evaluations were calcu-
lated for existing fuel coperating through Septerber, 1974. Evaluations
beyond this point will be conducted at a future date.

The additional major conclusions of the analyses are summarized
below:

a. Normal Operation and Anticipated Transients:

The analysis of the assumed densification phenomena and
their eficct on plany safety bases have been examined, It is
concluded that the safety design basis criteria and the current
Tachricrl Specllicatior vith its immoced total power peakipg
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factor for both normal plant operation and anticipated transients
are still applicable. Additional power peaking due to power
spikes calculated utilizing the AEC model are adequately accounted
for in conservation in existing calculations. Other assumed
dersificatior phenomena have minor effects on normal plant
operation and on the outcome of anticipated transients.

b. Design Basis Accidents:

The four design basis accidents (Control Rod Drep Accident,
Main Steam Line Break Accident, Refueling Accident, Loss of
Coolant Accident) have been considered for effects due to the
assumed densification phenomena. It has been concluded from
these evaluations that the previously reported acceptable
results for the Control Rod Drop Accident, Main Steam Line
Break accident, and Refueling Accident are still valid.

Current analytical methods employed to evaluate Loss of
Coolant Accidents have been utilized to determine the effects
of assumed densification phenomena. Analysis of small break
conditions indicate lower peak clad temperatures than previously
reported. Therefore, current small break analysis remain valid.

The results of the design bases LOCA analyses (i.e., the
vecirculation line break) are significantly affected by the
reduced gap conductance resulting from the utilization of the
AEC nodel in representing the postulated densification phenomena.
The effect is manifested in the calculated peak cladding
tempcrature., The value of peal cladding temperature is calcu-
lated using both interpretations of the AEC densification model.
The utilization of either interprecation of the ALC densification
model in conjunction with the proposed Technical Specification
contained herein and additional constraints on the reactor
power distribution requires the derating of the CC Nuclear
Generating Station to meet the IAC. The utilizaeticn of a
95/90 confidence limit on the limiting rod resulrs in an
approximate derate of 4% from current licensed power. The
utilization of a 95/90 confidence limit on all rods results
in a derate of 11% from current licensed power. Analyses
performed by both GE and EXXON, utilizing newer, more sophisticated
models than eitler interpretation of the AEC densification
mndel indicate no required derating.

With regard to the postulated 1LOCA, it is again emphasized
that the OC Nuclear Generating Station satisfies the IAC now applicable to this
event with no additional restrictions on modes of operation., It is made
rlear in Refevence 2 and Attachuent 1 that the princinle effect of the
Staff's fuel densification model is on the LOCA calculation aud speciiically
a modification to the valuc of 1000 BTU/hr-ft“ °F for pcllet to clal gap
conductav~» in the ALC aprroved Cenoral Tlectric ECCS evaluation models
utilias -t by JCEEL Co. Jor OC {oel
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New, sophisticated analytical models representing t%z changes of gap
conductance in relation to the various phenomena incluc.uyx fuel densifi-
cation, associated with increasing exposure are in different stages of
development. Such a model developed by EXMON Nuclear and expected to be
submitted to the AEC in September, shows that adequate margin to limiting
conditions now exist for both GL and EXXON fuel for the postulated design
basis LOCA. General Electric is now developing a similarly sophisticated
model which is expected to be submitted to the AEC by Decermber 1, 1973.
The more important effects considered by these models and not now repre-
sented in the AEC guidance are fuel pellet swelling, cracking and gap
closure, and cladding creepdown., Information on these phenomena has
already been presented to the Staff.

It is the judgment of JCP&L Co. based on a review of all evaluation
models available and specifically the statistics which are the basis
for the AEC guidance, that there is no safety reason for implementation
of any additional operating restrictions, and that continucd operation
ef OC under its exicting license presents no undue hazard to the health
and safety of the public.

Further, examination of the statistical analysis performed in
Appendix A to keferemce 2 establishes as suitable the conservatism of
the AEC densification puidelines aoplying the 95/90 confidence level
to the gap conductance of the lindting rod. However, it is the judgment
of JCP&L Co. that even this intcrpretation of the available data is overly
restrictive in light of the aforenentioned results of more sophisticated
analytical models and existing experimental data already presented to
the AEC.

Finally, in response to the request for proposed operating limits
consistent wita the results of the analyses, the following recommendations
are made:

a. It is reconmended that a Technical Spccification defined as

a Limiting Condition for Operation and as described in
Attachment I1 to this letter be implemented irmediately.
It should be emphasized that t'iis recommendaticn provides
more direct ronitoring of LOCA limiting parameters and is
consistent with present operating restrictions. Curve B
of Figure 1 of Attachment 1I defines this lirit.

b. In the event that the Commission finds it necessary to
further restrict the operation of the OC reactor, it is
recommended that this restriction be limited to that
defined by the results of analyses utilizing the ARC
censification guidelines and applying the 95/90 confidence
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level to the limiting rod. This restrictive mode of
operation is shown for the GE fuel as Curve C of Figure 1
of Attachment 11, Note that the Technical ‘pecification
proposed in a. above would be utilizea but with Curve C
as the limit line. Curves C' and C" representing the
limit for the 95/90 confidence for the limiting rod
assumption for the EXXON Type III and IIIE fuel will be
supplied at a later date. Curves D, D' and D" represent
the limiting conditions corresponding to the 95/90
confidence level on all rods for the GE Type I1 and
EXXON Types 111 and ITIE fuel respectively.

It is recommended that the AEC continue its review of the
fuel densification phenonenon and that the expected new
analytical models for predicting the behavior of fuel under
irradiation, including densification, and analyzing LOCA
be reviewed and acted upon expeditiously.

We trust that the information contained herein meets the requirements

specified in yvour letter of July 16, 1973. Please advise us promptly if
any additional information is required.

asb

Very truly vours,

/ . ‘//0 i
v(/ // 4 Z, St ///
'/Ivan R. }xnfrock 4:.
Vice President ¢

Attachments
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ATTACHMENT 1

EXXON NUCLEAR OYSTER CREEK DEMSIFICATION ANALYSIS

(Compliance with AEC July 16, 1973, Guidelines)

The analyses discussed below reflect calculations performed in response to the
letter to Jersey Central Power and Light from R, J. Schemel dated July 1€, 1973.
The guidelines given in Enclosure B to that letter for Exxon huclear fuel were
followed in this analysis. The results of the analysis indicate that if the
specified directives are applied, the peak power density of the Oyster Creek
reactor must be restricted to an axial x radial peaking factor product of

2.146 while operating at full power (1930 Mth), or to a thermal power level
reduced in inverse proportion to the axial x radial power peaking factor product
ratioed to 2.33. Only analyses of the type 111 E fuel which are affected by the
ascuned densification phenorena are addressed below. Other analyses of the
perfornance ard safety aspects of this fuel are presented in Facility Chanje Request

No. 4, dated Januery 18, 1973, and Supolements 1 and 3 thereto.

1. DERSIFICATION EFFECT 0N KORIAL OPERATION

The maxinun heating rate for the type 111 E fuel at rated power is as

given in Supplement 1 to FCR lo. 4 as 17.2 kw-ft with the reactor at full
power. Under these conditions, the Minimum Critical Heat Flux Patio was
calculated to be 2.0 (Xh-1 CHF correlation). The effects on these va\ugs
of imposing the densification criteria stated in the KEC lotter of July 10,

1073, are as follows:

A.  Power Spike Model

Use of the power snike model mesented in Suppicment 3 to fch lo, 4
vesulted Sn ¢ conclusion that, with 959 cenfidence, no mere than one

fuel rod in the vorctor would evreed a pover spive (due o axial peilet
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column gaps) of about 2%. Utilizing this same model, but applying the

following equation to determine the maximum gap size:

sl = | 9:965 - pi +.o.004) L

it i " s
0.965 - 0.9405 , '004) ;

Z
= (.0162) L

The maximum axial gap size at a pellet column elevation of 126 inches
(above which the fuel power is normally so low that the added spike
effect can be ignored) is calculated to be 2.05 inches. Applying the
same reletive gap size distribution and gap frequency models indicated

in Supplement 3 to FCR No. 4, it is calculated that, with 95% confidence,

no more than one fuel rod in the reactor core would exceed a power spike

of abouti 4.65.

Linear Heat Generatlion Model

Utilizino the AEC criteria in the July 16, 1973, letter, the decrease
in fuel column length (and conversely, the result of this effect on

the LHGR) is calculated by:

AL.--(Q.-_‘J_.G_E?:..Q}.)L

5 - .0]2 l.g or

Compensauting for this effect, but not accounted for in the original

analysis for the type 111 £ fuel, is the thermal expansion of the fucl

- —

o g s s bt e
¥ Loninel pod el density (assorhly averaqe)



’3.

at power, which increases the fuel pellet axial length compared to the
«¢c01d manufactured lenjth. At a linear heat generation - te of 17.2 kw/ft,
the axial thermal expansion of the fuel pellet column (utilizing the calculated
UO2 temperature at the inner edge of the pe1iet dish) is +1.2%, which is
reflected as a reduction in LHGR below the design evaluation value of -1.2%.
The engineering heat flux subfactor due to pellet density variation on an
average assembly basis is:

p + g 9405 + ,0055

= = 1,006
P .9405

The calculation of the average and maximum LHGR in the reactor core depends upon
(ameng other fectere) the total active length of fuel pcllet columns among whic
the thermal power load is shared. The specified length of the pellet coluwns

in Exxon Muclear fuel (cold; is 144 + 0,25 inch, or + .17%. A1l fuel rod pellet
columne were verifed to fall within this nanufacturing tolerance. It is assumed
that the average length of all the fuel pellet columns is 144 inches, and no

adjustment in the average or meximum LHGR is made to compensate for deviations

from this mean.

C. Stored [nergy Model

Applying the directive given in the AEC letter of July 16, 1973, the

radial gap coefficient is calculated to Le 527 DTU/hr®F 2t the 95/50

confidence level based on the erpirical gap coefficient correlation

with the following attributes:



1 LHGR = 17,2 kw/ft
e pi = 93.5% of theoretical density

B 206 = .234 inch (manufactured)

Applying this value and the U02therma1 conductivity data of Lyons et al,
the calculated maximum pellet centerline temperature at 17.2 kw/ft is
4620°F. This temperature is well below the 5030°F melting point of

UO2 fuel. The effects of operational transients on the fuel centerline
temperature is discussed in Section II below. The effects of fuel
exposure and gadolinia burnable poison addition are as described in

FCR No. 4, January 18, 1973.

het Densification Effect on Normal Operztion

The net effect of densificaticn on normal operation of appiying the
assumed densification effects discusced above is to increase the assumed
local peaking factor used to establish the maximur LHEGR for core moni-

toring purposes. This increase is:

Present Analysis Previous Analysis
Power Spike 1.046 1.000
Decrcase in column length due to
densificetion 1.012 1.000
Fuel colunn thermal expansion 988 1.000
Engineering heat flux factor 1.006 , 1.016
Total 1.082 1.016

Increase in hot spot factor in
present analysis 1.030
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Thus, a peaking factor (FD) of 1.036 should be superimposed on the core
monitoring factors for the purpose of determining compliance yith the
Technical Specification limit of 17.2 kw/ft. As indicated in (C) above,
this limit provides sufficient margin to insure operation below the
U0, mciting point and MCHFR 1imit during normal operation and anticipated
transients, Maintaining the maximum LHGR at 17.2 kw/ft also maﬂntafns the

calculated MCHFR at 2.0 for the same assumed core thermal hydraulic conditions

given in FCR No. 4, January 18, 1973.

DENSIFICATION EFFECT ON TRANSIENT CONSEQUENCES

Sensitivity studies assuming undensified fuel indicate that, for the worst
case of a transient involving a significant power spike (a turbine trip with-
out bypass), the peak fuel pellet temperature increases about 100 °F.
Considering the effects of assumed densification on the maximum steady-

state UOZ temperature indicated in Section 1, C, above, 2 large mergin to

the UO2 melting point remains during this transient.

Irspection of tiie results of the rod withdrawal incident enalysis presented
in FCR Nu. 4 shows that the APRM rod block setting will limit the local |
pover density increase to less than 15Z. This increase in the maximum
steady-state peak power would increase the peak pellet temperature from
about 4620 °F tc 6200 °F, which exceeds the UO2 melting point. To control
this peak tenperature to less than 5080 °F, the maximum local rod heat flux
would have to be reduced ebout 3%, Since the results of the LOCA analysis

(Section 111) require a power reduction in excess of this value, the LOCA

analysis results are controlling.
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DENSIFICATION EFFECTS ON ACCIDENT CONSEQUENCES

The calculated consequences of the Main Steam Line Break accident, the
Refueling accident, and the Rod Drop accident are not changed by the effects
of the assumed densification guidelines. The effects of the AEC directives
of the July 16, 1973, letter on the calculated Loss of Coolant accident

consequences are as follows:

A. Power Spike Model

The effect of pellet column gaps on the results of the LOCA analysis
has been considered. In the limiting case, two competing phenomena

occur:

a. A pellet colunn gap in a given fuel rod results in an increase in
the heat generation rate of adjacent rods. For BUR's, the worst
case is a gap in a fuel rod adjacent to the rod which reaches the

maximum clad temperature during the LOCA.

b. The presence of a pellet column gap in the axial plane of interest

results in a reduction in bundle power by about 2 (the power

fraction of the “missing" rod segment) for that axial plane.

Sensitivity studiec of a limiting case, as described in (a) and (b)
above, indicate that the net effect of pellet column gapping on the LOCA
analysis is to slightly decrcase the calculated peak clad temperature,

Hence, this phenomena is disregarded in this LOCA analysis.

B. Lincar Heat Generation Rate Model

Utilizing the ATC directives in the July 16, 1973, letter, the decrease
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in fuel Tength (core average*) for the purpose of LOCA calculations

is obtained from:

oL = - (2;293_;_21) L

The mean pi for this type 111 E fuel was reported in Supplement 3 to
FCR No. 4 as 94,057 TD. Hence, AL/L = - .01225.

The core averaged fuel pellet thermal expension is calculated to be
about 0.5% at a core-averaged fuel power of 5.2 kw/ft. Hence, the net
effect of densification on the LHGR for the purpose of LOCA calculations

is + .012 - 005 = + ,007 or + .07%.

Stored Enerqy Hodel

The AEC directive of July 16, 1973, to utilize reported gap coefficient
values to obtain & gap coefficient model as a function of LHGK, gap
size, and pellet dismeter that predicts the data with 95% confidence

that 907 of futurb events will exceed predictions was followed. Table (1)

is a summary of 211 applicable gap coefficigent data at beginning of life

.with helium fi11 gas used to construct the gap coefficient model. The observed

gap heat transfer coefficients, pellet diameters, and gap-to-diameter ratio
used in the model development are presented in Table (2). The form of

the gap coefficient model assumed to describz the data was based on the
form of the analytical solution for heat transfer with cylindrical

geometry. The empirical model has the form:

hy * ao(LIGR)® (g/D)%2 (D)*3

*  Assuning the core is loaded with type TIT £ Tueld.



hg = gap heat transfer coefficient, Btu/hr.-ft2-°F

LHGR = linear heat gencration rate, kw/ft

9/D = cold diametrial gap-to pelle. diameter ratio

The paraneters of the empirical model representing the mean of the data

were evaluated by a least square analysis from Table 11,

Since the AEC directive specified that a 95/90 lower tolerance
limit accompany the gap coefficient model, a statistical evaluation of
the difference between the predicted and the reported cap coefficient
was performed. It was found. that multiplication of the empirical gap
coefficient for the mean of the data by 0.€2C yields a predicted gap
coefficient velue thet satisfies the 95/90 lower tolerance limit criteria,
The resultent gap coefficient model for 957 confidence that 20% of futlure

events will exceed prediction is

hg = 14.98 (LHGR)?*37% (g/p)"0°523 ()

T
Figure 1 provides a comparison of the prediction with the 95/90

empirical gap coefficient mode) and the reported gap coefficients. Al

of the reported gap coefficients except a single point from Reference (4)

at 7.5 kw/ft, a g/D = 0.0326 and reported gap coefficient of 473 Btu/h".~ft2-°F

are shown to be underpredicted in Figure 1.

Instantancous densification of the UO2 fuel pellets in the type 111 €
fuel is assumod. Since the LOCA calculation results are sensitive to

the bundic-averaged stored cnergy, the pellet diameters and qap sizes
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are calculated assuming the lowest mean value of the individual pellet
lot density is used to determine the densified pellet diameter. As
reported in Supplement 3 to FCR No. 4, the lowest mean density value of

an individual pellet iot was 92.3% TD. Hence,

Ar/r PR (00965 5__9.923) . 0.0]4

The cold fuel pellet OD is adjusted using this value and a "densified"
pellet-to-clad cold gap obtained. The curves derived from fits to the
experimental data described above were used in conjunction with the
"densificd" cold gaps to obtain gap conductivities for each fuel rod.
These values are then used to calculate the peak clad temperature
during the LOCA as described in FCR No. 3, January 13, 1973. The
results of this calculation are presented in Figure 2, where the peak
clad temperature is plotted as a function of the product of the axial
x radial peaking factors, with the reactor power assumed to be 1930 Mith.
This figure indicates that the peek clad temperature is 2?03 °F when
the axial x radial product is 2.146, The range of gap cocfficients for
several values of this product is as shown on the figure.

The above caleulation censervatively assumes maximum densification
to occur instantly although it is expected that full densification would not
be accomplished until several days or.weeks have elapsed. During this period
gap closure as 2 result of pellet cracking would tend to conpensate for a

reduction in gap coefficient due to densification.
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Fellet Diameter, in
Diametral gap, in

Linear Heat Generation
Rate, kw/ft

Exposure, MWD/MTM
Fill Gas

Reference Temperature
Clacdding Material

% Theoretical Density
External Pressure, psi

Cladding Thiciness, in

arcy-2528(1)

~ .65

.0cH

25.3

~ 0

He

Melting

SST

97.3

100

~ .026

Table 1

cvia-142(2)

~ .43

.0256

18,24

~ 0

He

Equiaxed

ir

94

SUMMARY OF PHYSICAL PARAMETERS OF DATA USED
CEVELOFMENT OF EMPIRICAL GAP COCFFICIENT MODEL

upy-80\3)
49

.0066

2.8 - 15.0
~ 0
He
Thermocouple
Ir
" 96
406

.0218

nepm-10735(4)

.488

.016

17.5 - 20
~ 0
He .
Equiaxed
Ir
95.7
~ 1000

0.030

~



Gap Coefficient;
Btu/hr-fte.cf
705
550
555
473
1010
623
486
436
570
520
565
580
600
625
700
720
740
750
760
830
1050
600
620
630
670
720
730
750
755
600
810
s
eon

Table 2

( SUMMARY OF DATA USED FOR
DEVELOPMENT OF EMPIRICAL GAP COLFFICIENT MODCL

LHGR
kw/ft
17.5
17.5
17.5
17.5
20.0
20.0
25.3
25.4
18.0
24.0
2.83
3.66
4.57
5, 7¢
7,99
8.72
£.99
9.17
9,57
11.37
14,97
4.48
5,36
5,70
7.16
8.56
8.84
9,39
9,54
10,55
10.70

92 0A

ln.-v‘n

12,47

Pellet 0.D.,
a/D inch
0326 .488
.0326 .488
0326 }488
.0326 .488
.0326 .488
.0326 .488
.0404 .650
.0404 .650
.0590 430
0590 430
0133 .490
.0133 490
.0133 .490
0133 490
L0133 .490
0133 490
0133 .490
0133 490
.0133 .490
.0133 490
0133 .490
0.135 450
0.135 ;490
L0135 .490
0135 .490
0135 490
0135 490
.0135 490
0135 490
0135 .490
0135 490
0135 690
0135 %0

)

Data Source

GE-NEMD 10735
GE-NEDM 10735
GE-NEDM 10735
GE-NEDM 10725
GE-NEDM 10735
GE-NEDM 10735
AECL-2588
AECL-2588
CVNA-142
CVNA-142
HPR-80

HPR-E0

HPR-80

HPR-80

HPR-80

HPR-&0

HPR-80

EPR-80

HPR-80

HPR-80

HPR-80

HPR-80

HPR-80

HPR-80

HPR-E0

HPR-80

HPR-&0
HPR-E0
HPR-80
HPR-80
HPR-80
HiPR-£0

Hi'ii-G0
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. ( Table 2 (Continued)

910 13.11 L0135 .450 HPR-80

940 13.50 0135 490 HPR-80

970 14,11 .0135 .490 HPR-80
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LOCA PEAX CLAD TEUPERATURE, °F

OYSTER CPTEK TYPE TITE FUEL

\cc Letter to GPY, July 18, 1973

2200 |-
2500 b~
a30 - 512
GAP COEFFICIENT
2800 - = 224 - 436
2300 f o o o e b e i B 418 - 489

2200

1270 1 1 ] ] ] | L

1.8 1.7 1.2 1.9 2.0 2.1 2.2 2.3 2
Product of Axial and Radial Peaking Factors @ 1930 Mit

Y 307 207 ! 100%
¥ 92.1%
percent of Triple Product 2.33 1630 Wt

1
.4




APPENDIX A

RESULTS OF EXXON ANALYSIS
FOR TYPE III FUEL

CURRENT ANALYSIS:

hgap PCT APLHGR RxA Pover
1000 2225 13.3 2.33 1930

Using AEC Guidence of July 16, 1973:

410-475 2601 13.3 2.33 1930
LoO-ks6 2300 12.2 2.20 1850
Power Spike Analysis See Discussion for IIIE

Transient Analysis See Discussion for IIIE




ATTACHMENT 11

PROPOSED TECHNICAL SPECIFICATION CHANGE

1A Specificatior to be Changed

Section 3. Limiting Conditions for Operation

1B Extent of Change

Add Specification 3.10 to Section 3.

Add Figure 3.10.1

1C  Change Requested

3.10 AVERAGE PLANAR HEAT GENERATION RATE

Applicahility: Applies to the monitoring of the maximum average plarar
linear heat generation rate (MAPLNCR)

Objective: To limit the APLHGR in such a manner as to conform to
the peak clad temperature limitaticns during a pestu-
lated loss-of-coolant accident as cpecified in the
Interim Acceptance Criteria.

Specification: The average linear heat generation rate at any
axial cross section of any fuel bundle in the core
(Average Planar Linear Heat Ceneration Rate, APLHGR)
shall not exceed the operating level (MAPLHGR) shown
by Curve b at Figure 3.10.1

(See Attached Figure!3.10.1)
Bases: To be provided subsejuent to AEC Staff evaluation.
(Note: The justification for choosing Curve B of

tigure 3,10.1 is given ! the cover letter to this
1 submittal).



2A  Specification to be Changed

Section 4.

Surveillance Requirements

2B Extent of Change

Add Specification 4.10 to Section 4.

2C  Change Requested

4.10 AVERAGL PLANAR HLAT GENERATION RATE

Applicabilitv:

Objective:

Specification:

=

Basie:

Applies to the surveillance of the average Planar
Linear Heat Generation Rate (APLHCR).

To assure that the APLHCR is within the limitations
imposed by Curve B of Figure 3.10.1

Daily during reactor operation, the maximum Average
Planar Lincar Heat Generation Rate shall be estimated
and checked against Curve B of Figure 3.10.]1 and
adjusted if required. 3

The peak clad temperature which may result in the
event of a postulated loss-of-coolant accident

varies proportionally to the MAPLHGR. Daily surveil-
lance of the MAPLHGR will assure that the LOCA peak
clad temperature will conform to the limitations
imposed by the Interim Acceptance Criteria.



