GE Nuclear Energy

¢~

75 Curtrer Avenuk LAT18
an Jose LA SI08 Revision 0
Class |

Augvst 1992

23A7181, Rev.0
Supplemental Reload Licensing Report
for
River Bend Station
Reload 4 Cycle §

[ 0g4
J F. Kla"mh. 7. G. Albertzon, Maasger
Fuel Licensing Keload Nuclear Engineering

92092 10079 920911
PDR  ADDCK 05092828



River Bend
Reload 4

Ir portant Notice Regarding

Contents of This Report

Please Read Carefully

nformation

the facts kn

cument are

services |
hanging sa
£ other than

id with resr e

( 7"";'.(“'.('“{’5.‘; AcCuracy

nformat




River Pend VAN
Reload 4 )

Acknowledgment

The engineering and reload licensing analyses which form tha technical basis of this Supple-
mental Reload Licensing Submittal, were performed by P. K. Wu of Fuel Engineering The
Supplemental Reload Licensing Submittal was prepared by P. A Lambert and verified bv] L
Rash of Regulatory and Analysis Services.

Page 3



River Bend LA
Reload o ~Bex 9
The basis for this report is General Electric Standard Application for Reactor Fuel,

NEDE-24011-P-A-10, February 1951; and the L. §. Supplement, NEDE.24011.P-A-10-US. March
1991

-

Plant-unique Items

Appendix A: Analysis Conditions
Appendix B: Basis for Analysis of 1.oss-of-feedwater Heater Event

2. Reload Fuel Bundles

Fuel Type Cygle [oaded Number
{rradiated:
BPSSRB299 (BPRxER) 2 2
GEBB-PSSQB322-9GZ-120M-4WR-150-T (BS322C) (GESx8EB) 3 95
GESB-PSSQB322-8GZ-120M-4WR-150-T (8BS 22f) ( GF8x8EB) 3 128
GEBSB-P8SQB331-11GZ- 120M-4WR-130-T (T FREER) 4 16
GESB-P8SQB333.10GZ-120M-4WR- 150-T (GESxBER) 4 160
New:
GE3SRB-PRSQB334-10GZ-120M-4WR-150-T (GESx8E3) s 200
Total 624
3. Reference Core Loading Pattern
MW4/ST MWA/MT
Nominal previous cycle core average exposure at end of cycle: 20575 22,680
Minimum previous cycle core average exposure at end of cycle
from cold shutdown considerations: 20578 22,680
Assumed reload cycle core average exposure at beginning of
cvcle: 11,520 12,699
Assumed reload cycle core average exposure at end of rvcle: 21,625 238%

Core loading pattern: Figure |
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4, ;::nguod Core Effective Multiplicatien and Control System: Worth - No Voids,

Beginning of Cycle, wam

Uncontrolled 1.128
Fully controlled 0.7%
Strongest control rod out 0.987

R, Maximum increase in cold core reactivity with exposure
into cycle, AK 0.002

£, Standby Liquid Control System Shutdown Capability

Boron Shutdown Margin (AK)
(ppm) (20°C. _Xenon Free)
660 0.029

6. Reload Unique GETAB AOO Analysis Initial Condition Farameters
Exposure range: BOCS 1o EOCS

Fuel .. Peaking Factors Bundle Power Bundle Flow  [nitial
Design Local Radisl Axial R:-Factor _(MWH_ (LO0OINAr) MCPR
GESx3EB 120 1.5 1.40 1.051 7.059 108.1 113
BPRxSR 1.20 135 1.40 1.081 7.049 1084 113
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7. Selecied Margiv lmprovement Options

Recirculation pimp trip. Yes
Rod withdrawal limiter: Yes
Thermal power monitor: Yes
Impioved scram time: No
Exposure dependent Limits: Na
Expocire poin.s anaiyzed: L{EOV)
Operating Flexibility Options

Single-loop operatina: Vs
Lnad line himit: No
cxtenced load line limit: No
Maximum extended load line limi No
Increased core flow throughout the cycle: No
{ncreased core f10. at end of cycle: No
Flow point analyzed: N/A
Feedwater temperature reduction throughout the cycle: No
Final teedwater temperature reduction: No-
Temperaiure reduction: N/A
ARTS Program: No
Maximum extended operat 'ng domain: No
ADS valve out of service: No
Safety /reliel valve out of service: No
Main steam solation valve out of service: No
Turbine bypass out of service: No
E£0C Recirculation | ur p trip out of service: No
Feedwater heaters out of service: Yes
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9. Corv-wide AOO Analysis R-sults

Methods used: GEMINT and GEXL.PL LS

G - |

Expusuce range: BOCS to £0CS
Load rejection without bypass
Feedwater controller fahure

Pressure regulator faldure
downscale

Loss of 170°F feedwater
hoating

*See Apper. {ix B

lux

Q/A

Lncorrected ACPR

e 0

(B NBR) (%NBR) CESxSLB BPSxSR  Figure
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10.  Local Rod Withdrawal Error (With Limiting Instrument Faiiure) AOO Summary

The generic hounding BWR/6 rod withurawal error anaiysis described in
NEDE-24011-P-A-10-US is applied; the resulting ACPR is 0.11.

11, Cycle MCPR Values®*

Safety Limit: 1.07
Single loop operation safety limiv: 1.08

Non-pressurization eveuts;

Exposure range: BOCS to EOCS

Loss of 100°F feedwater heating 1.18 1.18
Rod withdrawsli error 118 1.18
Fuel loading error®* 1.22

Pressrization events:

Exposure range: BOCS to EQOCS

Load rejection without bypass 1.13 113
Feertwater controller {adure 1.12 1.12
Pressure regu'ator failure downscale 1.10 110

12, Overpressurization Analysis Summary

Pu P
—Rvent Lsig) (paig) - Plant Response
MSIV closure 1212 1256 Figure §

{ ux scram)

*GEMINI ODYYN adjustment factors are provided in the letter from J. S. Charnley (GE) w0
M. W. Hodges (NRC), GEMINI ODYN Adjustment Factors for BWR/6, dated Julv 6, 1987 The
limiting trausients "or River Bend Station, Cycle S, are rod withdrawal error and loss of 100*F
feedwatier heating

**See lener J. F. Klapproth (GE) te R. C. Jones, Jr. (NRC), Romred Bundle Evaluation, July 20,
1992.
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13, Loading Error Results*

Variable water gap misoriented bundle analysis: Yes

—bvent ACER
Misoriered fue! bundle 015

4. Centrol od Drop Analysis Results

River Bend Station is a banked positiun withdrawal sequence piant, therefore, the control
rod drop accident analysis is not required. NRC apuroval is documented in

NEDE-24C11-P-A-10-US, March 1991,
13, Stability Analysis Results

GE SIL-230 recommendations have been included in the Rive: Bend Station operating
procedures and Technical Spacifications; therefore, the stability analssis is not required.
NRC approval for deletion of a cycle-specific stability analysis is documented in ‘umendment
10 NEDE-24011-P-A-US. River Bend Stati_n recognizes the issuance of NRC Bulletn No
$8-07, Supplement 1, Power Oscillations in Boiling Water Reactor. ‘BWRs), and will comply
with the recommendations contained therein.

'f;;zi€~‘¢f- I F. Klappreth (GE) to R. C. Jones, Jr. (NRC), Rotuted Bundle Evaluation, July 20,
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16 Loss-of<coolant accident Results*

LOCA metlod used: SAFE/REFLOCD (see River Bend Station Final Safaty
Analysis Report)**

Bundle Trpe: GESB-PRSQBIIS-10GZ-120M-4WR-180-T (GESsSFH)

~-Average Planar Exposure e MAPLESR (ow/ft)
0.0 0.0 11.36 11.90
0.2 0.2 11.42 1193
1.0 1.1 11.54 103
2.0 22 1.1 12.18
3.0 33 1w 12.34
4.0 44 12.0¢ 12.51
50 5. 12.30 1258
5.0 6.6 12.52 12.86
7.0 7.7 12.74 13.08
80 88 12,97 1323
9.0 99 13.21 134!
10.0 11.0 13.41 13.56
12.5 13.8 13.60 1365
5.0 16.5 13.31 13.32
200 220 12.64 12.64
250 276 11.96 1197
350 386 10.46 10.53
450 49.6 .08 921
0.0 534 697 7.04

The peak clad temperature (PCT) is <2:31°F at ali exrosures. the local oxidation (fraction) is
<0.973 at all sures. The MAPLHGR multiplier for singie-loop operatiou (SLO) is 0.83 if
Technical fication D/G start time is greater than 13 saconds and less than or equal to 30
seconds, 0.84 if Technical Speification D/G start time is 13 seconds or less.

*For format explanation, see letter, J. S, Charnley (GE) to M. W. Hodges (NRC),
Recommended MAPLHGR Technical Specificanons for Multiple Lattice Fuel Designs, March 9,
1987. Most Limiting and Least Liniting refer to the lowest and highest limits, respectively, of
any enriched lattice in the bundle.

**As modified by GE R~port EAS-66-1088, [('CS Evaluation for 30 Secornd Diesei Generator Start
Times for River Bend Station, (R. U. Fortney and J. L. Jacobs), August 1989.
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Figure 1. Reference Core Loading Pattern
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Figure 2. Plant Response to Load Rejection without Bypass (BOCS to FOCS)



River Send

PN e —

e S |

,,k*".FUQ-PQnimpmw'h&“h+;m“‘“~m
\

T ————. o —— o ———n o—— oo, w— oot s SIS WA it

E T ¥ 3 - —————. S——————————————————— e

s w4 »o T e

Tl (N

" S - ‘ ',......_...._,.u.._...r_“..i.&.“_

WA 61T (PG § )

Q@ T e e YA e B L

|
|
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Appendix A

Analyses Conditions

To reflect actual plant parameters accurately, the values shown in Tabie A-1 were used this

cycle.

Table A-1
—Patameier Analysis Valye
Thermal power, MWt 2894
Dome pressure, psig 1025
Steam flow, Mlb/hr 1245
Turbine piessure, psig 986
Core flow, Mib/hr 845
Reactor pressure, psia 1085
[nlet enthalpy, BTU/Ib 5279
Non-fuel power fraction 0.039
No. of Dual Mode Safery/Reliet Valves 16
Relief mode low setpoint, psig 1133
Safety mode low setpont, psig nun
Capacity, Ib/he 831,000
(Rezf pressure, psig) (1080}
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Appendix B

Basis for Aralysis of Loss-of-feedwater Heater Event

The loss-of-feedwater heating event was analyzed at 102% rated power using the BWR
Simulator Code (Reference B-1). The use of this code is permitted in GESTAR 1[I (Reference
8-2). The transient plots, neutron flux and heat flux - 'ues normally reported in Section 9 are not
an output of the BWR Simulator code; therefore, these items are not included in this document.

References
B-1 Steady-State Nuclear Methods, NEDE-30130 P-A and NEDO-30130-A, April 1985.

B-2 General Eleciric Standard Application for Reactor Fuel, NEDE-24011-P-A, (latest approved
version).
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