VIRGINIA ELECTRIC AND POWER COMPANY
RICHMOND, VIRGINIA 23261

October 20, 1989

U.S., Nuclear Regulatory Commission Serial No, 89-3188
Attn: Document Contrcl Desk PES/JYR: cdk
Washington, D.C, 20555 Docket No, 50-338

License No, NPF-4

Gentlemen:

K0 _INFUR. ;ﬁh TEME ERATUR _ REOUCT ON

torth Aroa Unit 1 {¢ currently scheduled to inplemert a 6°F RCS average
tempzrature recuction betwean 3000 MWU/MTU end 5000 MWD/MTU «f burney.  The
aurpose of this lctter s to transmit to you the Core Surveillance lteport
containing cpecific power ov:tribution limits «pplicedle “or Cycle 8 operut’or
with this tempe ~ature vecuction,

The prie & core w th “he temperatu e reuuction was anziyied 1n accordince with
the nr*necology ducemeated in the appreved topical report VEP FRD-4Z, kevi ion
1-A, “Keload Muclear Design Methooology," wutina WRC approved coues as
referenced in the topical, The information in the report was developed in
accordance with our topical report VEP-NE-1-A, "Relaxed Power Distribution
Control Methodology and Associated FQ Surveillance Technical Specifications."
These analyses were performed and reviewed by our technical staff., The results
of these analyses indicated that no key analysis parameters would become more
limiting during Cycle 8 operation with the reduced temperature conditions than
the values assumed in the applicable safety znalyses.

A review has been performed by both the Station Nuclear Safety and Operating
Committee and the Safety Evaluation and Control Staff, It has been determined
that no unreviewed safety question as defined in 10 CFR 50.59 will exist as a
result of the 6°F RCS average temperature reduction implementation,

The Core Surveillance Report, which consists of the Cycle & N(z) function and
the Axial Flux Difference Limits for operation past 3000 MWD/MTU, is included
as Attachment 1. These limits are based upon the current total peaking factor
(Fo) limit of 2.19. Technical Specification 6.9.1.7 requires that the Report
be¥ provided to the NRC €0 days prior to cycle criticality unless a written
waiver has been granted by the Staff. For reasons noted in our letter Serial
No. B89-646, dated September 14, 1989, we were unable to meet the 60 day
requirement, A written waiver was requested at that time, and this letter
transmits the Core Surveillance Report for the temperature reduction as
promised.
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This Yetter is provided for your information and planning. However, should you
have questions, please contact us at your earliest convenience,

Very truly yours,

N T O
WESSR
W. L. Stewart
Senfor Vice President - Power
Attachment

1. Core Surveillance Report For North Anna 1, Cycle 8

cc: J.3. Nuclear Regulatory Commission
Pegion 11
J01 Marietta Street, ‘I, W.
Suite 2900
Atlanta, Georgia 230323

Mr., J. L, Caidwel?
NRC Senior Reiident Insoector
North Anuna Power 3tation




Attachment )

Core Surveillance Report for North Anna 1 Cycle 8
With €°F RCS Average Temperature Redurtion



This Core Surveillance Report ‘s provided in accordance with fection
6.9.1.7 of the North Anna Unit 2 Technical Specifications.

The burnup~dependent Cycle 8 N(z) function for Technical Specification
8.2.2.2.C fs shown in Figures 1-4. N(z) was calculated according to the
procedure of VEP-NE=1<-A.

The N(2z) function® will be used to confirm that the heat flux hot channel
factor, FQ(z), will be 1imited to the Technical Specifications values of

2.19 K(2)
FQ(2) s PN et P> 0.% and

bi{z) ¢ .38 K(1), P £ 0.5.

The Cycle 8 Axval F1lux Difference (AFD) Jimits for Techrics) Specificacion
c.2.1 are shown 10 Figury £, These limits were calculater accorging teo
the nethods cof VFr=hE=1-% and are comparuble to the pruvious Cicle 7
limits,

The Tumit: on Axial Flux Differmnce assure that the FO(z) upper bound
envelope is not exceeded during either normal operation or in the event
of xenon redistribution following power changes.

*The N(z) function, when applied to a power distribution measured under
equilibrium conditions, demonstrates that the initial conditions assumed
in the LOCA analysis are met, along with the ECCS acceptance criteria of
10CFRS50.46.
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FIGURE 1 - N(Z) FUNCTION FOR NICB AT 2893 MW
REDUCED TEMPERATURE OPERATION

FROM 3000 to 5000 MWD/MTU BURNUP

TOP AND BOTTOM 15 PERCENT EXCLUDED

AS PER TECK SPEC 4.2

2.2.6

LIRe00
i ki
! \ L
1;-'— '—--1b——'— - -+ - Bl T
’\ l
! ’!‘..‘ --L-— —— -
1 \ | fic
¢ I { \,\ l
NI ; e JRE Y N R
| 7" 01
/
J
1.1440 $\\ <//,
110400
0.00400 7.00400 00400 600400 5.00400 1.00401

CORE HEICHT (FEET)

HEIGHT  N(2)
(FEET)
10,20 1.173
10,00 1.169
9.80 1.163
9.60 1.158
9.40 1.183
.20 1.154
9.00 1.161
£.80 1.173
.60 1.180
540 1.18%
8.0 10189
8.00 1.1%2
T.8¢  1.19%
7.60 1.197
7.40 1.199
7.0 1.199
7.00  1.194
5. 1186
6.0 1.179
6.4 1.166
6.20 1.183
6.00 1.145
5.80 1.140
5.60 1.130
5.40 1.123
5.20 1.118
5.00 1.119
4.80 1.128
4,60 1.133
4.40 1.142
420 1.150
4.00 1.158
3.80 1.168
3.60 1.171
3.40 1.176
3.20 1.182
3.00 1.192
2.80 1.203
2.60 1.212
2.40 1.221
;20 1.230
2.00 1.237
1.80 1.245



NONEQUILIBaiUM ®ulTiPLIIR

FIGURE 2 - N(Z) FUNCTION FOR NIC8 AT 2893 MW

REDUCED TEMPERATURE OPERATION
FROM 5000 to 7000 MWD/MTU BURNUP
TOP AND BOTTOM 15 PERCENT EXCLUDED
AS PER TECH SPEC 4.2.2.2.6G
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FIGURE 3 - N(Z) FUNCTION FOR NICB AT 2893 Mv
REDUCED TEMPERATURE OPERATION
FROM 7000 to 16000 MWD/MTU BURNUP
TOP AND BOTTOM 15 PERCENT EXCLUDED
AS PER TECH SPEC 4.2.2.2.G6
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FIGURE 4 - N(Z) FUNCTION FOR NICB AT 2893 My
REDUCED TEMPERATURE OPERATION
FROM 16000 MWuU/MIU BURNUP TO EOL
TOP AND BOTTOM 15 PERCENT EXCLUDED
AS PER TECH SPEC 4.2.2.2.6
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PIRCINT OF RATED THERMAL POWER

FIGURE 5 - AXIAL FLUX DIFFERENCE LIMITS
AS A FUNCTION OF RATED THERMAL POWER
FROM 3000 MWD/MTU BURNUP TO EOL
FOR NORTH ANNA UNIT 1 CYCLE 8
REDUCED TEMPERATURE OPERATION

1.20402

1.00402 -12,100) |(6,100)

1.00401 /

Ugacceqtabdl
j( \ Operdtion
6.00401 Arcitepu#; x
/
L - ap— -
Y (+27.5p) (2,50)
- R --J
1 V0401 i
0.00400

=5.00401 =3.00401 =1.00401 1.004+01

3.00400

PERCENT FLUX DIFFERENCE (DELTA-1)

5.00401

NTCE/AN AFD LIMITS FOR REDUCED TEMPERATURE OPERAT ! ON

NIC8/AN Axial Flux Difference Limits



