
) Gb
.

~.

FEOULATOFY INF0Ft1ATION DISTRIEUTION SYSTEM (RIDS)-

.QC';.ThTGUTION FOR INCOMING MATERIAL 50-260

* EC - CASE E O OFO: PARVER W G DOCDATE: 03/20/79-

NRC DUf'E FWR DATE PCVD: 03'24/79

DOCTYFE. LETTER TJOTARI ZED: YE5 COPIE5 FECEIVED
i UB..;EC T : LTR 3 ENCL 40
;F0F05ED TECH SFEC CHANOE5 AND ANALYSIS OF OUADRAi4T POWER TILT AND CHANGE IN

/GER FEMK

:LANT NAME.GCONEE - UNIT l FEVIEWEP INITIAL: Wi
DISTRIEUTOR INITIAL.

m . .. . * a 4. 4 4 ,- o + 4 DISTRIEUTION Of- THIS MATEFIAL I S A 5 FOLL OW S e 4-++ +--+~ <-m * *+

. . , . . , . .. . . ; , ..
.

! M. CUNNINOhAM - ALL AT1ENDi1ENT5 TO F3AR AND CHANGE 5 TO TECH 5FEC9

OENERAL DISTRIEUTION FOR AFTER IS:5UANCE OF OFEFATING LICENSE.
(DI?TRIEUTION CODE A001)

FOR AC TION: ER CHIE REID++W/7 ENCL -

_

INTEFNAL r EO FI: C4-44 U r W ' NRC FOR*4W/ ENCL
t , E*W/2 ENCL OELD*-*L TR ONLY
H AN Al iER <<4-W/ ENC L CHECD-*W / ENC L
EI5ENHUT44W/ ENCL SHA044W/ ENCL
BAFRwW/ ENCL EUTLER**W/ ENCL
ORIME5++W MNCL J COLL IN 64-+W < ENCL
J. MCGOUGH*4-W / ENC L

EXTEFNAL: LFDR's
WALHALLA, '5C++W/ ENCL

T I C 4--W/ ENCL
N5IC++WMNCL
ACR3 C AI' G4wW /16 ENCL

,

i

|

DI5TRIEUTION. LTR 40 ENCL 39 CONTROL NEF- ' i O 5:'.i iN ' N'
I I -' E : 1P+1F+5P

. -4 * w.. o . u + w 4-+,-4... o #4,44.,- * + % THE END < - + 4> e * - + > 4 - w e <- + + - " -- - <- ~ --: < e-+-
/

,
.,

:7911190 K-d~g2~: ' // \



" )ff* %*
I .

~

DUKE PowEn CodiPm'

POWER DUILDING=

.

422 SocTa Caracu SrazrT, CaAar.ortz, N. C. 2e242

. u.. e .i n . c a. . .. March 20,1973
#ee m.cs.ac < c.c. e c .c. n.

S f ca m ##C09C''O*. , m[ 3?3 4063-

-'
,.. . .;)i.

, . . ' . ,
g,3 I~' *d*".<,=~

Mr. Edson G. Caue, Acting DirectorW '''. ...
j [23, [/]N N

..

Office of Nuclear Reactor Regulation i ,)
#'

U. S. Nuclear Regulatory Cocmission ,rI' ' ' b-
Washington, D. C. 20555 (

' '
-

Attention: Mr. Robert W. Reid, Chief fdAR2d'S78
, , ,, sto" lOperating Reactors 3 ranch No. A ; . ,; , . . wa

'

Reference: Oconee Unit 1
Docket No. 50-269 y, p .. ',, "

m: m e
Dear Sir:

Luring the NRC staff review of our proposed Technical Specifications, sub-
mitted by letter of January 23, 1978, prescribing the operating limits for
Oconee 1 Cycle 4 past 100 EFPD, the staff indicated concern in our continued
use of the quadrant power tilt limit of 6.03%. The Technical Specifications

issued by your letter of February 17, 1978, limited the allowable quadrant
power tilt value to 3.41%. During the February 28, 1978 meeting between the
NRC staff, Duke and B&W, detailed information was presented to the staff on
the analytical basis of the 6.03% tilt limit, and it was demonstrated how
the conservatively established effects of the assumed 6.03% tilt are factored
into other operating parameters in order to ensure acceptable margins of
safety. At this meeting, in order to return the tilt limit to 6.03%, Duke
Fower Ccmpany agreed to insert into the Technical Specifications a provision
to inform the NRC if the quadrant power tilt in Oconee 1 Cycle 4 should ex-
ceed a certain value. Accordingly, the attached proposed revision to the
Oconee Nuclear Station Technical Specifications (Attachment 1) is submitted.
This proposed revision includes the 6.03% tilt limit and has a provision for
notifying the NRC in case the tilt exceeds 3.5%. We request that approval
of these changes to the Technical Specifications be granted expediticusly.

| Attachment 2 is 3&W's data base sad pertinent discussion of the correlation
between quadrant power tilt an' tower peaking, which has been used in the

| til 'imit analysis. This information is submitted in response to an NRC
.

| staff request which occurred during the February 23 meeting.
I s

Very truly yours, i

,

1 m. u. w,uw o(
i

' William O. Parker, h 4 Q7,

I I"PMA:ge
Act.:chments 5

' eM 20,,y ,7,
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Mr*. Edson G. Case.

Page 2
March 20, 1978

WILLIAM 0. PARKER, JR., being duly sworn, states that he is Vice President
of Duke Power Company; that he is authorized on the part of said Company
to sign and file with the Nuclear Regulatory Commission this request for
amendment of the Oconee Nuclear Station Technical Specifications, Appendix
A to Facility Operating Licenses DPR-38, DPR-47 and DPR-55; and that all
statements and matters set forth therein are true and correct to the best

of hp knowledge. ,
/

QW
Q o. A 4. / cts -Q -
William O. Parker, Jn), Vice President

Subscribed and sworn to before me this 20th day of March, 1978.

'

/. }',

(VfGdc P- wa >J
Notary Public

My Commission Expires:

Februarv 15, 1982

___. ._ . . , _ . . _ _ . _ - - _ _ _ . - . . . _ - . - . .
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ATTACHMENT 2
.

ANALYSIS OF QUADRANT POWER TTLT
AND CHANGE IN POWER PEAK

As requested at the meeting between Duke Power, B&W and NRC personnel on
February 28, the data on calculated power peak increase due to quadrant
power tilt have been replotted and are presented in the attached figure.
These data are from Figure 3-5 of BAW-10078 and recent investigations of
the Oconee 1, Cycle 4 tilt behavior. The following discussion characterizes
the method of tilt inducement used in the various calculations.

The calculations were performed in both 2-D and 3-D full core geometry
using the PDQ07 and FLAME 3 computer codes. Two dimensional geometry was

used whenever the tilt effects were uniform axially. In these cases the
radial power peak change conservatively reflected the total peak change.
This fact was confirmed by selected 3-D check cases. The value of tilt
against which the peak increase was plotted was obtained by integrating
the mesh block or nodal powers to get the power produced in each quadrant.
The expression for tilt is

Quadrant Tilt = Aver ge Q adr n
~ * '

Power

and for the attached figure represents what can be called the " actual" qua-
drant tilt.

Following the legend in the attached figure, the first tilt type considered
was that due to multiple rods out of sequence (symbol X). Two of these
values are from Figure 3-5 of BAW-10078, and one from recent 3-D FLAME in-

These threevestigations of potential Oconee 1 multiple misaligned rods.
cases represent from two to six rods misaligned. In the Oconee 1 case, rods

Thein diagonally opposite quadrants were moved in opposite directions.
core was modeled with 24.arial nodes of six inches each. Bank 7 was mis-
aligned such that one rod (on a minor axis) was one node above the bank
average and the diagonally opposite rod was one node below the bank average.

The next type of tilt, shown with the symbol A, was that caused by a dropped
rod. In addition to the four cases frem Figure 3-5 of BAW-10078, eleven
additional cases were calculated for Oconee 1, Cycle 4. Every potential
dropped rod location, including those on the major axes, was investigated.

The third tilt type was that caused by a single rod out of sequence (symbol
0]) . These ten cases were all reported in BAW-10078. The results are all
clustered at low tilt and peak increase values. These were 3-D PD007 cases.

The fourth tilt type shown (symbol G ) was that due to various numbers of
individual APSR fingers (one to three) assumed to be broken off and resting
on the bottom in three dif ferent assembly locations. Three-dimensional

- - - - - . - . , - _
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FLAME calculations for the beginning of Oconee 1, Cycle 4 were run at 40%
FP, and without xenon, to amplify peaking effects.

The fifth tilt type was generated assuming several (three to six) misloaded
assemblies (symbol <> ) . Enrichment deviations of from + .01 w/o (six loca-
tions) to .90 w/o (three locations) were investigated. Again, the beginning
of Cycle 4 of Oconee 1 was the configuration analyzed.

The sixth and final tilt type investigated (symbol O ) was that caused by
a non-symmetric burnup distribution in two fuel batches being carried over
into Cycle 4 of Oconee 1. Partial results of these calculations are given

in BAW-1477, "Oconee 1 Cycle 4, Quadrant Flux Tilt." FLAME was used to
simulate an end of Cycle 3 burnup asymmetry of +2% in one core quadrant and
-2% in the diagonally opposite quadrant. The fuel was then shuffled into
the Cycle 3 pattern and depleted in full core geometry to 50 EFPD. The
power level was set at 40% FP to 4 EFPD, at 75% FP from 4 to 23 EFPD, and
at 100% FP from 23 to 50 EFPD. A total of 26 variations of power level
and burnup supplied data for the points plotted.

As can be observed from the figure, all of the over 60 data points fall
below the line which has a slope of 1.495. This was the value assumed in
assigning a 9.01% peak increase to an allowable tilt of 6.03% for the Oconee
1, Cycle 4 Technical Specifications.

,

,
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