UNITED STATES
ATOMIC ENERGY COMMISSION

WAT HINGTON, D C. 20548

: April 3, 1973
Docket No. 30-219

Jersey Central Fower & Light Company
ATT: Mr. R, H. Sims, Vice President
Madison Avenue at Punch Bowl Road
Morristown, New Jersey 07960

Gentlemen:

. the course of our review of your submittals dated Januery 18,

1973, and Feoruary 22, 1973, which describe the Cycle 3 core loading

for the Oyster Creek reactor, we find that we require additional infor-
mation. During a meeting in our offices on March 21, 1973, your staff
and the fuel supplier, EXXON Nuclear, made a presentation conceming
fuel densification and its effects on normal operation and the loss of
coolant accident analysis, the Xi-1 eritical heat flux correlation, and
the Quality Assurance Program. At this meeting it was agreed that the
information discussed at the meeting would be submitted formally for

our evaluation. Attachment A to this letter identifies this information.
Attachment B contains additional questicns that have resulted from our
continuing review of your Facility Change Request No. 4 and the documents
referred to in that submittal. Attachment C 1s a copy of the letter and
questions which we sent to General Electric Company in regards to their
generic report on fuel densification NEDM-10735 and is for your infor-
mation. In your respanses to our questions, please include information
for all the fuel in the Cycle 3 core; that is,both the GE fuel and the

EXXON fuel.

Your response to this request for additional information should be pro-
vided to us for review by April 16, 1973. Otherwise, we may not be
able to complete our review to authorize operatiocn by completion of

your refueling outage.

Sincerely,

H
Rokadt WS k..

Robert J. Schemel, Chief
Operating Reactors Branch #.
Directorate of Licensing

Inclosures: see next page
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Jersey Central Power & Light
Company -~

Inclosures:

1. Attachment A
2. Attachment B
3. Attacnment C

cc w/enclosures:

GPU Service Corporation

ATIN: Mr. Thomas M. Crimmins, Jr.
Safety & Licensing Manager

260 Cherry Hill Road

Parsippany, New Jersey 07054

George F. Trowbridge, Esquire

Shaw, Pittman, Potts, Trowbridge
& Madden

910 - 17th Street, N. W.

Washington, D. C. 20006
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ATTAC IMENT A

ADDLL 'ONAT, INFORMATION REQUIRLD

sosubmic Mic. 9 ol Facility Change Request No. [ vut credit
SO gud presotre huald up,

Submic for the record the input data lor creep collapse calculations
pach fuel tyge (cypes 1, II, and III-E).

yod g

cve i ihe results of the ¥ scan measurcments on Oyster Crécs

£ 0L | FYSEP

ta

The details regarding the Exxon power spike model are to be providec.
Special attention will be given to the following two questions:

(a) Can the results of out-oi-piie scans be used without penalcly
{or the nredictios of gap under operating conditions?

(by Woat incorpretation is necded to apply che results of measure-
wealy  made ©° punt Oyster Creek GE fuel, to otcer fuel,
1i%e pxxon fuwl!

foalyeos wnd data on jap closure eflccts Gue to pellet crackicg cre
co b peovided,  The response should include answers to tiv followirg
iu ntiong: 1) how masy data points are available which are
Willon e Tatne of the Oyster Creel fuel design and operacing
condicivisy (&) how this i-formation 18 uscd to predict the stored
neat conbene of che fuel at operating concitioas?

A deesd led deseripuion of the core average zirc-water rzactio.
caleulation periomed for the postulated LOCA.

L pareccsrie study of peak cladcing cemperature following & postu-
lulvu LOCA with various gap ccaductance vaiyes. The gap conduccance
sividd by varice frem 200 to 1000 Betu/hr-£t€-F,

o the qualicy #u g where the XN-1 correlatios precicte nigher CIF
than woe lleacheLevy limic lincs, o compariso. ol the 4N-1 correlation
aad nuvd sveilable in the open idterature will be provided.

viFicatne wb 8¢ wne ol T ZXe] soreslstio for nuncles with nofe

f . N H H % - . . - -~ T
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c 2.

(e) Surface finishing (centerlesse grinding, 1one or what)?

(fy Propertics measurements:

(1) nensity - technique and statistical distribution for
batches.

(2) Microstructure - macro or micro
(3) Diameter measurements - statistical distribution for batches.
(4) O/M values for sintered product
(5) List chemical impurity specifications for fuel

(g) llow are individual enrichments kept separate during processing?

Standard Fucl lLoading Process. Please provide the following infor-
mation for all types of fuel including GE fuecl as well as [Exxon
fuel.

(a) 1s pellet stack laid out and checked prior to loading?
(b) Nature of spacers and holddown springs?

(¢) Nature of checking first end plug and second end plug welds for
porosity and leak tightness?

(d) Time and pressure if an autoclave process is used?
(ey Orientation check of the hydride formation in Zircaloy.

(f) Coding system for finished rods - does it reflect enrichment
level?

Resintering Tests for Fuel (GE and Fixxon)

(a) ave resintering trials been performed and what are the
results for time at temperature?

Irradiation Results (GE and txxon’

(a) Are there density measurements on irradiated fuel to give
the upperbound for densification?

(b) 1s there data showing fuel column lengths variati ons with
initial density, burnup, or linear heat rate’



ATTACIMENT B

QUISTIONS TO JERSEY CINTRAL ON FUIL N'NSIFICATION

Provide oither an analytical model for calculating gap conductance
or a conscrvative value of gap conductance for beginning of cycle
LOCA calculations. Your model should assume that the fuel densifies
immediately upon startup of power range operation and should be
verified using experimental data. If the value of gap conductance
is hascd solely on experimental results, submit detailed information
describing the experiments and an error analysis indicating the
uncertainty inherent in the data and indicating the confidence level
of the selected gap coefficient, If the data was obtained on fuel,
different from the Oyster Creek fuel, (for example due to differences
in pellet manufacturing processes), indicate all differences and
justify the interpretation of the data for this application.

Provide detailed information derived from analytical or experimental
analyses on the expusure and linear heat rate dependence of gap
conductance. FEstimate the exposure when gap conductance attains its
minimum value.

provide the following information [or each fuel type:

(a) sorbed gas content in cc (STP) / gm of fuel

(h) gas plenum volume

(¢) fuel and cladding surface roughness

(d) heat transfer coefficicnt from coolant to clad

Some¢ of the fucl rods contain Gado.inium Oxide as a burnable poisoi.
nescribe the effects of Cadolinium Oxide (a) on flux depression
within a fuel pin; (b) on thermal properties ot the fuel; and (c¢)

on densification of the fuel. ilow did you account for these effects
in the safety evaluation of the Oyster Creek fuel?

What is the standard fuel fabrication procedure for Oyster Creek
fuel? Please provide this information for all types of fuel in-
cluding beth, the GE fuel and the Exxon fuel.

(a) Type of powder prepared [ADU]?

(b' Sterotex or other binder additions, what kind and how much?

(¢) Pressing paramcters, cither psi or green densities?

(d) Sintering parameters - time, temperature, atmosphere.



10,

1.

12.

14,

15,

16,

p o g

Please describe all of the difl{erences between your MOXXY code
and the MOXY code as it is described {n IN-139"

Perform a study of peak cladding temperature following LOCA as a
function of core power level, The power ra ge should vary from 70
percent to 100 percent of nomina)] power. This study should use a
gap coefficient of 400 Btu/hr-ft°F.

NEDM-10735 indicates that U-235 deficiency ir initially low density
peliets o‘fsets the increase in heat generation rate due to the
increased densification effect of a low density pellet. Justify
this assumption fer the Oyster Creek fuel.

hescribe the thermal expansion model discussed on page 38 of NEDM-
10735 and present the experimental data used to verify the model.

Providc power spike sensitivity calculations including the case
wvhere the maximum theoretical gap size is calculated from the
nominal initial density and an assumed final density of 96.5%
theoretical. An appropriate increase in the maximum gap size must
be made to account for irradiation induced growth of the fuel rod

cladding.

Perform an crror analysis on the uncertainty involved in the
measurement and reduction of the data given i/ Tables 6, 9, and 10

of NIDM-10735,

How many fuel rods were examined for creep collapse and at what
burnup? DNid you measure at various elevations the diameter of your
exposed fuel rods in the vicinity of observed large gaps? 1f so,

please submit the results of such measurements and your interpretation

of these data,
hescribe in more detail the instability criteria, i.e,,

(a) What is the significance of your present specific ovality
limit? 1s there experimental data to support such a limit?

(b1 Present information comparing the relative importance of using
for a failure criterion,

i. Ovality Limit
ii. Plastic ' inge Formation
iii. Strain Limit
iv. Elastic Instability (Buckling)
(c) Was numerical instability encountered after the ovality limit,

or did you fail to obtain an infinite slope in the ovality vs.
time curve?
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Proviee vaaaples of quantitative compuler results (Colapx) for cascs
v i ahe. o A s wmpurature gradient &c osd the cladéiag, and when
Cient in order that tne seasitivity to a gracieat
provice cuperimental verification as available

Niscuss ie detail the sclection ol & specific time as the transition
v pup forwmatio-,

niscuss the geomctrical pucamcters used in tne examples i~ report
D

oNe72-23,

(a) Why was an initial ovality of 003 inch used? If this was
a meosured value, provide the sample population mean,
standurd weviation and confidence level.

Similarly pruvide the maeun value, staarcard deviation and con-

“;l)
fide.ce levei for the clud thickness and outside diamecter.

veovide the followicy scrsitivicty studies on cladding collapse

o
using the Colapx Code:

(a) iaitial Ovality (.speciully for when ovality is inktially zero).
(ie Clad Thickacgs

(¢} Differential pressurc

(¢) ¢Clad cemperature

(¥ Jlux

ruvide o GeBaile description of the calculation methog anc exanplc
anoubes results cor tie variation of internal pressure.

et wxicl cluddia racchetiay was citec., Discuss the cule
ek en vl sxdal steai in derail end show how Lhe resuit is
wribou dato tihe everall stress and strain sunmary (i.e.,

[ STR RN -‘:)L'CL:;&J SLL‘Ji'. litllt).
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nemonstrate that as a limiting case when there is no creep, the
Colapx results agree with Timoshenko's eleeric solution.

Provide the results of any controlled experimental data which
verifies Colapx predictions.

Provide any experimental data that may be used to confirm the
Oyster Creck calculations indicating integrity up to the time

stated.

Give a comparison of Colapx with N. Hoff's results. REF: Hoff,

N, T., Jahsman, W. F., a.d Nachbar, W., "A Study of Creep Collapse

of a Long Circular Cyliudrical Shell Under Uriform External Pressure.
Journal of the Aerospace Sciences, Vol. 26, No. 10, pp. 663-674.



