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{(MPORTANT NOTICE REGARDING
CONTENTS OF THIS REPORT
PLEASE READ CAREFULLY
prepared by General Electric s > for Philadelphia Electri
for PECo's use with the U.S. Nuclear Regulatory Commission
amending PECo's operating license of the Peach Bottom Atomic Power
The information contained in this report is believed by General

an accurate and true representation of the facts known, obtained
General Electric at the time this report was prepared.

nly undertakings of the General Electric Company respecting information
18 document are contai.~d in the contract between Philadelphia Electric
and General Electric Company for nuclear fuel and related services for
lear system for Peach Bottom Atomic Power Station Units 2 and 3, dated
’3, and nothing contained in this document shall be construed as
contract. The use of

this information except as defined by said
for any purpose other than that for which it is intended, is not

zed; and with respect to any such unauthorized use, neither General
Company nor any of the contributors to this document makes any repre-
ion or warranty (express or implied) as to the completeness, accuracy or

'

1lness of the information contained in this document or that such use of
information may not infringe privately owned rights; nor do they assume
responsibility for liability or damage of any kind which may result from

of ich information.
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PLANT-UNIQUE ITEMS (1.0)*

Appendix A

3.1 and 4.0)

Fuel Cycle

Designation Loaded Number Number Drilled
adiated 8DRB284L 4 210 210
P8DRB284H 5 236 236
PEDRB285 5 40 40
LTA 2 2 2
PSDRB284H (5} 136 136
PEDRB285 4] 1€ 16
PBDRB299 6 124 124
tal 764 764
. REFERENCE CORE LOADING PATTERN (3.3.1)
previous L\’C‘Al" core average’- (‘Xp\)SUY’('

)L CycClies

17.9 GWA/T

GWd/T

GWd/T

LYV LoOn

% 2 > Q C
ngest

with Exposure Into Cycle, Ak
w fers t areas of discussion 1in
R - 1 "
enerl R¢ ad Fuel Application,

" 1
venerail

Reactivity

Elec

NEDE-24011~P-A-2

tric Boiling
p

Minimum previous cycle core average exposure at
end of cycle from cold shutdown considerations: 17.7
As 1 reload cycle core average exposure
it end t cle 18.3
Core ading pattern: Figure 1
4. CALCULATED CORE EFFECTIVE MULTIPLICATION AND CONTROL SYSTEM
WORTH - NO VOIDS, 20°C (3.3.2.1.1 and 3.3.2.1.2)
BOC k
ert

1.118
0.960
0.986
0.003

and NEDO-24011-A-2,

Rev. 0

Water Reactor

July

1981.




YI003J01A34

STANDBY LIQUID CONTROL SYSTEM SHUTDOWN CAPABILITY (3.3.2.1.3)

Shutdown Margin ( k)
ppm _(20°C, Xenon Free)

660 0.04

RELOAD-UNIQUE TRANSIENT ANALYSIS INPUTS (3.3.2.1.5 and 5.2)%

EOC-2
Cwd/T

-8.5 ‘I(v.‘.‘
Fraction (%) .8 39.8
oppler Coefficient N/AP (¢/OF)
Average Fuel Temperature (°F)
cram Worth N/A (§)€

cram Reactivity vs Time©

RELOAD-UNIQUE GETAB TRANSIENT ANALYSIS INITIAL CONDITION PARAMETERS (5.2)

Peaking Factors
Fuel Exposure (Local, Radial, Bundle Power Bundle Flow Iuitial
Design _(GWd/T) Axial) R-Factor (MWt ) (10° 1b/hr) _ MCPR

8x8R EO( 120, 1.67, 1.05 110

LTA
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SELECTED MARGIN IMPROVEMENT OPTIONS (5.2.2)

Transient Recategorization:

Recirculation Pump Trip:

Rod Withdrawal Limiter:

T'hermal Power Monitor:

Measured Scram Time:

Exposure Dependent Limits:

Exposures Analyzed (GWd/T): EOC
EOC-2

CORE-W1DE TRANSIENT ANALYSIS RESULTS (5.2.1)

Exposure Range ¢ ACPR
8x8R
Transient (GWd/T) (Z NBR) ( /LTA P8x8R Figure

EOC 721 8 ) 25 . d 3a
EOC-2 708 124 .20 : 3b

Loss of 100°F BOC to 125
Feedwater Heating

}"0 L \ilﬂlAi[ £ Y

ontroller Failure

10, LOCAL ROD WITHDRAWAL ERROR (WITH LIMITING INSTRUMENT FAILURE)
TRANSIENT SUMMARY (5.2.1)

ting Rod Pattern: Figure 6
es 2.2% Power Spiking Penalty: Yes

Rod

Position
Rod Block (Feet ACPR MLHGR (kw/frt)
_Reading Withdrawn) 8x8R/P8x8R/LTA 8xB8R/P8x8R/LTA

).09 16.4
.11 17.0
«12 173
). 16 o7
0.19 o7

nn

2 v
.‘.i o/




11. CYCLE MCPR VALUES (5.2)

Exposure Range

__(Gwd/t) Pressurization Events Option A Option B

BOC to EOC-2 (8xBR&LTA/ Bx8R&LTA/
P8x8R) P8 x8R

Load Rejection w/o Bypass .26/0.2¢ 0.05/0.07

Feedwater Control ler
Failure

Load Rejection w/o Bypass

Feedwater Controller
Failure .26/0.28 .19/0.21

Non-Pressurization Events 8xBR&LTA/P8x8K/P8DRB285

Loss of Feedwater Heating 0.15/0.15/0.15
Rotated Bundle Error NA/O.14/0.22%
Rod Withdrawal Error 0.16/0.16/0.,16

12. OVERPRESSURIZATION ANAL)SIS SUMMARY (5.3)

psl Plant
Transient (psig) Response

MSIV Closure 1244 Figure
(Flux Scram)

13. STABILITY ANALYSIS RESULTS (5.4)

ine Analyzed: 1052 Rod Line
Decay Ratio: Figure 8
Reactor Core Stability Decay Ratio, Xo/Xqg?
Channel Hydrodynamic Performance Decay Ratio, x,/xp

8x8R/P8xBR Channel:

ROTATED BUNDLE ERROR RESULTS (5.5.4)%*

Variable Water Gap Misoriented Bundle Analysis: Yes

Includese 2 2%

des 2.24 Power Spiking Penalty: Yes

Initial Resulting Resulting
__MCPR LHGR (kWw/ft)

1 R 17 . €
U 1/,




Y1003J01A34

15. CONTROL ROD DROP ANALYSIS RESULTS (5.5.1)

Bounding Analysis Results:
Doppler Reactivity Coefficient: Figure 9
Accident Reactivity Shape Functions: Figures 10 and 11
Scram Reactivity Functions: Figures 12 and 13

Plant Specific Analysis Results:
Parameters Not Bounded:
Scram Reactivity Functions: Cold and Hot
Resultant Peak Enthalpies (cal/g):

Hot Standtlx
231

16. LOSS~OF-COOLANT ACCIDENT RESULTS, NEW FUEL (5.5.2)

s-of-Coolant Accident Analysis for Peach Bottom Atomic Power Station
December 1977, NEDO-24081, as amended.
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DELETED

See Section 6

Figure 2. Scram Reactivity and Control Rod Drive
Specifications







Response to Generator Load Rejection
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Y 1003J01A34
Rod Pattern Is 1/4 Core Mirror Symmetric,
Upper Left Quadrant Shown on Map.

Numbers Indicate Number of Notches Withdrawn
out of 48. Blank Is a Withdrawn Rod.

Error Rod Is Rod (26, 35).

Figure 6. Limiting RWE Rod Pattern
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BOUND VALUE 280 cal/g HSB

/
/

CALCULATED

/ VALUE — HSB

FUEL TEMPERATURE

Reactivity Coefficient Comparison
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BOUNDING VALUE 280 cal/g

ACCIDENT FUNCTION

10

ROD POSITION (ft withdrawn)
Y 1003)01A34

Figure 10. RDA Reactivity Shape Function, Cold
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ACCIDENT FUNCTION
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APPENDIX A
ROTATED BUNDLE LOADING ERROR ANALYSIS FOR P8DRB285

rotated bundle loading error analysis was performed for the P8DRB285
the results given below. ACPR results for the rotated bundle loading

1

are given separately for this bundle type in Section 11. The ACPR

er events is the same as for the P8x8R bundle type, as given in Section 11.

Bundle Initial Resulting Resulting
_Type MCPR MCPR LHGR (kw/ft)

PEDRB285 ]
P8xBR . . 17

7.7
7.5
f o J
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APPENDIX B

FUEL ASSEMBLY ROD REPLACEMENT

INTRODUCTION

Rev.

0

iy During the Reload N refueling outage, six fuel rods will be removed from
! eact f two pri ly irradiated fuel assemblies and replaced with fresh rods
i with U~235 enri ts as shown 1n Table B-] The removed rods will be examined
w
g ind punctured for fission gas pressure measurement. These rods will not be used
luring future peration. The average enrichment of the replacement rods is less
than the 1tial enrichment of the rods they are replacing to compensate for fuel
* lepletion. hey were selected to assure that the reactivity and power peaking of
} the re¢ 1stituted assemblies will be similar to that of a non-reconstituted
: assembly. sequently, the nuclear \aracteristics of the reconstituted assem-
bl 3 are essentially identical t non-reconstituted assemblies. The purpose of
this ndix 18 to report the results of the analyses and safety evaluation for
) pe 1 f the fuel assemblies after replacement of the fuel rods.
B.2 EVALUATIONS AND ANALYSES
B.2.1 Nuclear and Thermal Parameter Evaluations
-y
;l
as Standan ittice physics calculations were made for the reconstituted assemblies,
, A including simulation of the fresh rods. Over the exposure range of interest,
P the computed lattice reactivit the reconstituted assemblies are on average
éA within 0.03%Z X of the non-re ited assembly reactivities. The maximum
- fuel rod power peaking values reconstituted assemblies are always less
. than 1% greater than the values for the non-reconstituted assemblies, and ar:
' lower than the power peaking for the non-reconstituted assemblies throughout
. most of their operation. Based on the small calculated changes to K® and local
. peaking ca i by the replacement fuel rods, there will be a negligible effect
P n the nuclear and thermal performance of the reconstituted fuel assemblies.
7 B.2.2 Mechanical Design Evaluation
The six replacement fue. rods in each of the two reconstituted assemblies are
. mechanically similar to the fuel rods whi they are replacing and also to the
‘! standard fue )ds 1n the Reload No. fuel bundles. The only mechanical differ-
- ence 18 a longer upper end plug on each replacement rod to accommodate the
y growth of the rods in the reconstituted assemblies. An analysis of
rod growth in the reconstituted assemblies shows that the replace-
)ds are mechanically compatible with the irradiated rods and thus will
g rse effect on the safety analyses for Cycle 6 or subsequent ycles
jottom 2 (PB 2). The peak linear heat generation rates of the re -
stituted assemblies are still within the operating limit of 13.4 kW/ft which
was used 1in evaluating the mechanical performance of the im duty fuel rod
. n R ad No. > Therefore, the results of the fus rod thermal and mecha 1
iesign evaluations n NEDE 24011-P-A-2 ar mservatively app able t the re
T:T" stituted assem! es .
. 1tut ! nb 11
F
S - - k=t B R Wt R - '
! : x 3 *
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APPENDIX C

LEAD TES SSEMBLIES EXTENDED EXPOSURE

PROPOSED PROCRA

L. MLCHANICAL DESIGN ANALYSIS
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REFERENCES

Supplemental Reload Licensing Submittal for Peach Bottom Atomic
Pow :r Station Unit 2, Reload No. 4, NEDO-24237, Fel 980
Ceneric Reload Fuel Application, NEDE

§

Coolant Accident Analysis for

Peach Bottom Atomic Power
Station Unit 2. NEDO-24081, December 1977, including E&A st
¢ f November 1981.
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APPENDIX D
8xBR FUEL EXTENDED EXPOSURE

8DRB2B4L fuel (which was inserted at BOC4) is expected
let expcsure in excess of 40,000 MWA/ST (44,000 MWd/MT)
),000 MWd/MT. Thermal and mechanical analyses have been
performed for this fuel type 1n accordance with the NRC approved methods described
Reference -1 to an exposure of 50,000 MWd/MT. Results of those analyses
within the applicable criteria of Reference D-1. Results of the analyses
}

ieat generation rates assoclated h 12 plastic strain
ipient center melting indicate that the LHGR values for P8x8R fuel
] for 50,000 MWd/MT peak pellet exj

e linear

and Table 2-4 of Reference D-]

applicable to the 8DBR2B4L fuel.

REFERENCE

D-1 General Electric Boiling Water Reactor Generic Reload Fuel Application,

NEDE 24011 - P-A-2, July 198]

Ly Ol
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APPENDIX F
DEVELOPMENTAL CHANNELS

ANALYSES

REFERENCES

Developmental Channels Supplemental Information for Reload | Licensing
Submittal for Peach Bottom Atomic Power Station Unit 2, NEDO-21172,

)

Rev., 1, ‘..“:[.',.'m..r.y 2. March 1976,
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APPENDIX F
TRANSIENT ANALYSIS CODE REVISION
F.1 CODE

The pressurizat.on transient events reported in this submittal were analyzed
with the ODYN M04 transient analysis code, which is a revision of the ODYN code
described in Reference F-1. A description of this revised code and a comparison
to the previous code are given in References F-2 and F-3.

F.2 REFERENKCES

General Electric Boiling Water Reactor Generic Reload Fuel Applica~
tion, NEDE-~24011-P-A-2, July (98l.

Letter, J. F. Quirk (GE) to P. S. Check (NRC), ODYN Improvements,
September 25, 1981.

Letter, J. F. Quirk (GE) to T. P. Speis (NRC), ODYN Improvements,
October 13, 1981.

35/36
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