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1. INTRODUCTION AND STMMARY

This repor: justifies the operation of the eighth cycle of Occnee Nuclaar
Staticn, Unit 1, at the rated core power of 2568 MWt. Included ire the re-
quired analyses as oytlined in the USNRC document "Guidance for Propased
License Amendments Relating to Refueling," June 1973.

To support cycle 8 operation of Ocunee 1, this report employs amalytical tech-
niques and design bases established in reports that have been submitted to and
ac.apted by the USNRC and its predecessor (see references).

A brief summary of cycle 7 and 3 reactor parameters related to power capabilicy
is included in secticn 5 of this repors. All of the accidents analyzed in the
FSAR® have been reviewed for cycle 3 operation. Ia those csses where cycle 3
characteristics were conserv. tive compared to thcse ana.yzed for previous cy-

cles, a0 new accident analyses vere performed.

ive of the fresh batch 10 assemblies are gadolinia lead test assembliaes (LTA).
These assemblias are part of a joint Duke Power/Babcock & Wilcox (3&W)/Depart-
ment of Energy program to develop and demonsirate an advanced fuel assembly
design incorporating U0;-Gd;0; for extended burnup in ?WRs. Reference 2 de-
scribes the LTAs. Tour Mark 3Z demonstration fuel assemblies containing Zir-
caloy-4 intermediate spacer grids will be reinserted for a3 second cycle of
irradiation. The Mark 3Z assemblies are described in reference 3. The gado-
linia LTAs and the Mark 3Z assemblies will not adversely affect cycle 8 opera-

cion.

The Technical Specifications have been reviewed, and the modifications required

for cycle 8 operation are justified in this reporec.

Based on the analyses performed, which account for the postulated effects of

-

fuel densification and the final acceptance criteria for emergency core cooling

L]

systems, it has been concluded that Oconee Unit | can be operaced safely for

eycle 8 at the rated power level of 2568 MWt.

1-1 Babcock & Wilcox



2. OPERATING HISTORY

The reference fuel cycle for the nuclear and thermal-hydraulic analyses of
Oconee !, cycle 8 is the currently operating cycle 7. The zycle 8 design
length of 410 EFPD is based on a planned cycle 7 leagth of 420 EFPD. No op=-
erating anomalies have occurred during previocus cycle operatiocns that would
adversely affect fuel performance in cycle 8.

L)
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3. GENERAL DESCRIPTION

The Oconee Uni:t | reactor core and fuel design basis are described ia decail
in section 3 of the Final Safety Analysis Repor: for Ocotee Nuclear Statiom,
Uaiz 1.} The cycle 8 core contains 177-fuel assemblies, each of which is a
L5«by=1l5 array of 208 fuel rods, 16 control rod guide tubes, and one iancore
instrument guide tube. The fuel corsists of disbed-en, cylind lcal pellets
of uranium dioxide clad in cold-worked Zircaloy-4. The stand Mark 3 fuel
assemblies in all batches have an average fuel loac-ug of 463. g of uranium.
The undensified active fuel lengths, theoretical densi:les, fuvel and fuel rod

dimensions, and other relaced fuel parameters are giv:: ia Tables 4-! aad 4-2.

Figure 3~ is the core loading diagram for Oconee 1, cycle 8. The twenty
batch 8A and four of the batch 8B assemblies will be discharged at the end of
cycle 7, along with forty bacch 73 and ome batch 4E assembly. The remaining
44 batch 3 assemblies (designated 3C) and the fresh batch 10C = with inizi .l
enrichoents of 3.07 and 3.41 we T *?°U respectively — will be loaded iato the
central portion of the core. There ave also five fresh batch 10 gadolinia
LTAs? in the core iaterior. The center assembly, batch 10A, has an iaisi
earichment of 2.46 wr % *%U; che four batch 108 LTAs, with an initial emrich-
ment of 4.00 we % %7 are in locations symmetrical =o E13. The batzh 9 fuel,
with an initial enrichment of 3.28 wr 2 2%%p, will maialy occupy the core pe-
riphery. Figure 3-2 is an eighch-core map showing the assembly burmup and en-
richment discribution at the beginning of cycle 8.

Reactivity is controlled by 51 full-length Ag-In-Cd comtrol rods, 60 burnable
poison rod assemblies (3PRAs), and soluble boron shim. In addicion to the

full-length control rods, eight axial power shaping rods (APSRs) are provided
for additionmal control of the axial power distridution. The cycle 8 locations
of the 69 comtrol rods and the group designations are indicated in Figure 3-3.
The core locations are identical to those of the reference cycle. The cycle 8

locations and concantrations of the 3PRAs are shown ia Figure 13-4,

Babcock & Wilcox




The sTYstez sressuse s -200 psia and the core average densilfied nominal heat
o848 Wit for the standazd Marzk 3

"
o0
"

cate is 5.80 xiW/%: at the rated pcve

fyel assemblieas.
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Tigure J-l. Core Loadiag Diagram for Oconee 1, Cvcle 8
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figure 3-3. Contrel Rod Locations for Occnee I, Cyele 8
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Tigure 3-4,
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4. TFUEL SYSTEM DESIGN

4.1, Fuel Assembly Mechanical Desi

The types of fuel assemblies and pertinent fuel design parameters for Oconee
1, cycle 3 are listed in Table 4-=l. All the fuel assemblies are sechanically
interchangeable. Tour once-burned Mark 32 fuel assemblies are luded in
batch 98. The Mk 3Z uses Zircaloy as the material for the six intermediate
spacer grids. The Mark 3Z assembly is described in reference 3, which descn-
stratas that reactor safety and performance are not adversely affected by tha

presence of the four demonstration assemblies.

The five fuel assemblies in batches 10A and 103 are gadolinia LTAs. The ze-
chanical design of the LTAs is descrided in reference 2.

Retaizer assexblies will be used on the two fuel assembliss that contain re-
generative neutron source (RNS) assemblies and on the 50 batch 10C assemblies
that contain 3PRAs. The justification for the design and use of the retainers
is described in references 4 and 5.

4.2. Fyel Rod Design

The zechanical evaluation of the fuel rod is discussed below.

&:2:1. Cladding Collapse

The fuel assemblies of batch 3C are more limiting than those of other batches

because of their longer previous incore exposure tizme. The power history and
fuel design parameters for the most limiting batch 3C fuel assembly wvere com-
pared with those used in the gemeric Mk-B creep collapse analysis and were
found to be enveloped. The generic analysis was based on the methods and pro-
cedures described in reference 5 and is applicable to the batch 8C fuel design.
The generic analysis predicts a cocllapse time of more than 35,000 =FPH, which

119 -

exceeds the maximum projected residence time of 29112 IZFPH (Tadle 4-1).

Babcock & Wilcox
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A detailed creep analysis was performed on the gadolinia bearing fuel rads in
the LTAs. The collapse tize for these rods was greater than the zaxizum pro-
jected residence time.

d. 2.2, Claddin‘ Stress

The stress parameters for the Oconee | standard fuel rods and the gadolinia
bearing fuel rods are enveloped 5y a consarvative fuel rod stress analysis.
The following four assumptions were used in =his acalysis:

1. & lover post-demsification internal pressure.
2. A lower inicial pellet density.

3. A bigher system pressure.

4. A higher thermal gradient across the cladding.

For design evaluation, the primary szembrane stress must be less than two-thirds
of the minimum specified unirradiaced vield strength, and all stresses (primary
and secondary) zust be less thon the minizus specified unirradiated yield
strength. In all cases, the margin is in excess of 30%.

8:4.3. Cladding Strain

The fuel design criteria specify cthat the cladding average circumferential
Strain is oct to exceed 1.0% inelastic straia. The pellet design is estab-
lished for plastic cladding strain of less than 12 at zaxizum design local
pellet burnup and heat generacion rate values that are higher than the values
the Oconee | U0; fuel is expected o see. Strain analysis of the gadolinia
fuel showed that the calculated strains for chese rods are also below desizn
limits. Thus, fuel rod clacding strain will not affect cycle 8 fuel perfor-
mance.

4.3. Thermal Desim

All fuel in the cycle 8 ~ova is thermally similar except the five LTAs. The
fresh batch 10C fuel insertad for cvele & operation iatroduces no significant
differences in fuel thermal performance ralative to the fuel remaiaing in the
core. The fresh batch 10A and 10B fuel contaiaing the gadolinia LTA demonscra-
tion assemblies have different fuel performance characteristics, but are not
more liziting than the remainder of the czore.

The cycle 8 thermal analyses represent a change in amalytical method in that
the fresh batches of fuel have been analyzed with the TACO2' code using the

Babcock & Wilcox
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2ethodelogy descrided in reference 3. As shown in Table 4-2, the analysis
uLas nominal undensified input parameters. The TACC2 code demsification model
accounts for demsificarion effects. TACO2 analyses also apply to reinserczed
batch 8C and 9 fuel simce this fuel is identical in design to batsh 10C.

Results of the thermal design evaluation for she cycle 8 core are summarized
in Table 4=2. The TACOZ fuel performance code was used to determine linear
heat rate to melt capabilities for batch 8C, 9, and 10 fuel (95% TD nomiaal
inicial density). Maximm linear heat rate to centerline zelt was determined
as a function of fuel burnup. The lowest zaximum linear heat rate was 20.5
kW/ £t for 8C, 9, and 10C batches of fuel. The lowest maximum linear heat rate
for the batch l0A and 10B LTA gadolinia fuel is 17.6 kW/fe.

The maxizum fuel rod burnup at EOC 8 is predicted to be 40,2:8 MWd/=mcl. Fuel
rod internal pressure was evalnated with the TACO2 computer ccde for the aigh-
est burnup fuel rod and is predicted to be less than the ncminal RC svstem

pressure of 2200 psia.

4.4, Material Desim
——

The bacch 10 fuel assemblies ar; not new in concept, nor do they utilize dif-
ferent compoaent zaterials, except for the Zircaloy grids of the four Mark 32
assemblies and che U0, -Gd:o,pcllc:s in the LTAs. Therafire, the chemical com-
patibilicy of all possible fuel-cladding~coolant-assembly interaccions for the

bacch 10 fuel assemblies is acceptabdle.

4.3. Operating Experience

34W operating experience with thn Mark 3 l3«bvel3 fuel assembl; has verified
the adequacy 3f its design. As of October 31, 1982, the following experience
has been accumulared for .ne eight cperatiag 53W l77-fuel assembly plants us~-

ing the Mark B fuel assembly:

=3 Babcock & Wilcox



!Ax’agsczbl?
burnup '3/, Mid /=:T

Current

Reactor c7cle Iacore
Oconee ! 7 44,850
QOconee 2 ] 23,750
Oconee 3 7 20,200
™I-1 5 25,000
ANO-1 5 36,429
Rancho Secc 5 35,821
Crystal River 3 B 24,360
Davis Besse 3 25,742
(a)

As of October 31, 1982.

®) s of May 31, 1982.

i=a

Jischarged
40,000
36,800
35,450
32,400
33,220
37,730
29,3900
25,326

Cumulative net
eleacszical outpus, "

Mwh

38,723,077
34,354,735
36,772,920
23,840,033
32,834,786
28,636,196
19,803,456
12,021,378
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Table 4~1. Fuel Desi Parameters and Dimensions

Bacch Batch 3acch
8C 3 10A/10B/10C

FA type Mark 34 Mark 34/ Mark GdB/Mark Gd3/

Mark 32 Mark 34
No. of Fas 44 64/4 1/4/60
Fuel rod 0D, in. 0.430 0.430 0.430
Fuel rod ID, in. 0.377 0.377 0.377
Flex spacers, type Spring Spring Spring
Rigid spacers, type Ir-4 Zr=-é Zr=4
Undensified active fuel length 141.38 141.8 141.8/143.5/141.8
(nominal), in.
Fuel pellet initial density 95 95 95
(zominal), T T
Fuel pellet OD (mean specifi- 0.3686 0.3686 0.3686
cation), in.
Iai:igl fuel enrichment, 3.07 3.28 2.46/4.0/3.41
we 2 33%g
30C burnup (avg), MWd/=cV 21,622 15,488 0
Cladding collapse time, EFPE >35,000 >35,000 >35,000
Estizated residence time, 29,112 19,920 10,080

(max), EF?PH

4=$ Babcock & Wilcox



Tabla <=2.

Tuel Thermal Analvsis Parametars — Qconee

1, Cvele 3

No. of assemblies

Nominal pellet demsity I TD
Pellet diameter, in.

Stack height, ia.

Nominal LHR @ 2568 MWt kiW/fc
LER to G fuel melt, kW/fc

(a)
(®)
(¢)
(d)

One gadolinia LTA.
Four gadolinia LTAs.

Gadolinia bearing rods cnly.

3atch

3c 9@ 10, 198(8) e
4 68 1 o 50
95 95 95 95 35
0.3686 0.3686 0.3686 0.3686 0.3686
1641.38 141.8  141.8  143.5  141.8
5.76 5.7  5.7%  S.68 5.74
20.5 20.5 17.6¢4) 17,69 20,5

Uraniuzm rods have lizics >

Includes four Mark 32 demonstration assemblies.

20.5 kW/ft.

Babcock & Wilcox



5. NUCLEAR DESIGN

5.1. Phvsics Characteriscic

Table 5-l compares the core physics parameters of design cycle 8 with those
of the reference cycle 7. The values for both cycles were gemerated using

PDQO7*7 %, Because of its shorter length, the average cycle 3 burmup will

be lower than that of design cycle 7. Figure 5-1 illustrates a representa-
tive relative power distribution for the begianing of cycle 8 at full power
with equilibrium xenon and normal rod positions.

Since the core has not yet reached an equilibrium cyecle, differences in core
physics parameters are to bYe expected between the cycles. The crizical beron
concentraticns for cycle 85 are lower because of the shorzer cycle lengzh and
the higher average burnable poison enrichment. The control rod worths differ
between cycles due to changes in radial flux and burnup discributions. This
also accounts for the larger ejected and stuck rod worths in cyele 8 comparad
to cycle 7 values. Calculated ejected rod worths and their adherence to zri-
teria are considered at all times in life and at all power levels in the de-
velopment of the rod position limits presented iz secticn 8. These rod worths
aset all safety criteria. The adequacy of the shutdown margia with cycle 8
stuck rod worths is demoustrated ia Table 5-2. The following assumptions were
applied for the shutdown calculations:

L. Poison material depletiomn allowance.
2. 10% uncertainty on net rod worth.

3. Flux redistribution penalty.

Flux redistribution was accounted for since the shutdown analysis was calcu-
lated using a two-dimensional model. The reference fuel cvcle shutdown margzin
is presented in the reload repor: for Oconee !, sycle 7°%. The cycle 8 power
deficics, differential boron worths, and effective delayed neutron fractions

d

eritical bdoron concentrations.

f£fer from those for cycle 7 because of the shorter cycle leng:zh and lower

-
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$S.2. Apnalvtical Izaput

The constants used to computa2 core power distributions from incors detectar
Deasurements vere obtained in the same manner for cycle 8 as for the reference
cycle 7. The monitoring of power discributions in the LTAs is discussed in

reference 2.

3.3. Changes in Nuclear Desizn

There are five fresh fuel assemblies, with 12 gadolinia fuel pins each, that
are fully described in reference 2. Their effect on the core design is not
significant, because the cycle 8 design zeets all criteria including those
applicable to radial power peaking, ejected rod worths, and shutdown margina.

52 Babcock & Wilcox



Cvcle length, EFPD

Cycle burnup, MWd/=zel

Average core burnup, EZ0C, MWd/meU
Initial core loading, =tU

Critical doromn, 30C (no Xe), ppm
g2p(d), group 8 inserted
HF?(d), group 8 inserted

Cricical borom, EOC (eq Xe), ppm
HZP?, group 8 insertad
AFP, group 8 insertad

Control rad worchs, EF?, 30C, % ik/k
Group
Group
Group

o 9 O

Control rod worths, HFP, ECC, T Ak/k
Group 7
Group 8

Max ejected rod worzh, HZ?, 2 &k/k(.)
30C (N=12)
EOC (N-12)

Max stuck rod worth, HZP, 2% 4k/k
30C (N=12)
EOC (N-12)

Power deficiz, HZ? to HF?, 2 Ak/k
B30C
ECC

Doppler, coeff., 107°% (ik/k/7)
BOC, 100% power, 20 Xe
EOC, 100% power, eq Xe

Moderator coeff, HFP, 10™% (ak/k/F)
80C (0 Xe, crit ppm, gp 8 ins)
EOC (eq Xe, 17 ppm, gp 8 ins)

Boron worth, HFP. ppa/% ik/k

BOC (1300 ppm)
EOC (17 popm)

33

' \
. a (a
Tabla 3=-1. Oconee | Phvsics Parametars ' ~

Cycle 7 Cvecle S(C)
427 410
13,363 12,858
22,505 24,183
82.1 82.1
1528 1602
1464 1365
380 401
68 60
0.97 0.98
1.45 1.47
0.47 0.42
1.54 1.56
$3 0.49
0.55 0.59
0.62 0.48
1.44 1.68
1.85 1.72
1.35 1.62
2.25 2.36
-1.52 -1.54
-1.62 -1.78
-0.48 -0.67
-2.87 -2.35
123 129
105 110
Babcock & Wilcox



Table 5-l. Cone ‘4
Cvecle 7<b) Cvcls Sf:)

Xencn worth, EFP, % ik/k

BOC (4 EFPD) 2.58 2.5

EOC (equilibrium) 2.7 2.67
Eff delayed neutron fraction, HF?

30C 0.00626 0.00625

ECC 0.00520 0.00526

(‘)Cyclc 8 data are for the conditions stated in this report. The
cycle 7 core condicions are identified in referance 12.

®)3ased on 372 EFPD ac 2563 MWt cycle 5.
(C)Cyclc 8 data are based cn a cycle 7 length of 420 EFPD.
(d)gZ? denotes hot zero power (5327 t‘vs>; EFP denotes hec full

pover (579F I‘v').

(')chcscd rod worzh for groups 5 through 8 inserted.

S=d Babcock & Wilcox



Table 5-2. Shutdowm Margin Calculacion for Oconee !, Cvcle 3

Available Rod Wor:h

Total rod worth, BZ?

Worth reduction due to burnup of
poison material

Maxizum stuck rod, HZP
Net worth

Less .0% uncertainty
Total available worth

Required Rod Worth

Pover deficitc, HFP to HZ?
Max allowable inserted rod worth

Flux redistribution
Total required worth

Shutdwon margin (total available
worth minus total required worth)

BOC, T ik/k 20C, 2 4k/k
8.33 9.19
Q.42 -0.42
-1.58 -1.72
6.43 7.05
=0.64 =0.71
5.79 6.34
1.62 2.36
0.30 0.50
0.76 1.20
2.68 4.06
3.11 2.28

Note: Required shutdewm margin is 1.00% ak/k.

5=5
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Figure 5=-1. Oconee !, Cycle 8 30C (4 ETP

D) Two=Dimensional
Relative Power Distribution — Fuyll Pover,
Equilibrium Xenon, Normal Rod Positions

8 3 10 1 12 13 14 1§
0.968 1.120 1.063 1.287 0.979 1.159 1.015 0.567
LTA LTA Mark-3Z
1.065 1.270 1.088 1.236 1.016 L1373 0.574
\f‘
1.082 1.259 0.980 1.287 0.962 0.420
-
1.128 1.266 1.097 0.718
1.190 1.071 0.486
0.379
\\\i\ INSERTED RCO GROUP NO.
X, IXX RELATIVE POWER QJENSITY

v
]
s )
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§. TEERMAL-TTDRACLIC DESIGN

Iacoming bdactch 10 fuel is hydraulically and geczetrizally similar o the fuel
re=aiaiag iz the core Irom previous cycles. Thermal-hydraulic design evalua-
tica supportiag cycle 8 operation used the zethods and =2odels described in

references 3, 4, and 13.

Cycle 3 zaximum design conditioms remain unchanged freom cycle 7 and are shown
in Table 6-1. The four Mark 37 demomstration assemblies and five LTA demon-
stracion assemdblies will be comservatively limized to a desigzn peak 2f 1.61
(6% peaking reduction) to ensure that they are 20t thermally lia.tiang. A
1.71 design radial-local paak remains valid for all scher assemblies iz =his

cvcle.

A Tod bSow penalty has been calculated according t5 the procedure approved in
reference 4. The zaxizum fuel assembly durmup of the batch that contaians the
limitiag (zaxizum radial-local peak) fuel assembly is used. For cycle 8, this
burnup 4s 17,311 in a batech 10C assembly. The resultant net rod bow penal:sy,
after inclusion of the I flow area reduction fac:ior credis, is 0.22% reduction
iz DNBR. Thermal-*,draulic design for cycle 3 includes a margin greater than

0.2% above the mizi=mm DNBR of 1.30.

61 Babcock & Wilcox



Tadle 6~1. Thermal-Svdraulic Desizn Conditions

Power level, MWt
System pressure, psia
Reactor coolant flow, T desizn flow

Vessel inlet coclant temp, 100% power, T
Vess:l outlet coolant temp, 100% power, T
Ref design axial flux shape
Ref design radial-local power peaking factor
Active fuel length, ia.
Average heat flux, 1002 power, 10° Btu/h-fz?
CHF correlation
Hot chamnel factors

Enthalpy rise

Heat flux
Flow area

Minimm DNBR with densificacion penalty

(a)
®)

See Table 4-2.
Based on densified length of 140.3 im.

Cycle 7
2568

2200
106.5

1.011
1.014
0.98

2.05

Cycle 8

2568

lg)

106.5
535.6
502.4
1.5 cos
) P 5 |
(a)
176 ®
BAW=-2
1.011

1.014
0.98

2.05

Babcock & Wiicox



7. ACCIDENT AND TRANSIZNT ANALISIS

7.1. General Safetvy Analvsis

Each FSAR® accident amalysis has been examined with respect to changes in
cycle 8 parameters to determine the effect of the cycle 8 relcad and to en-
sure that thermal performance during hypothetical transients is not degraded.

The effects of fuel demsification om the FSAR accident results have been eval-
uated and are reported in 3AW-1388.%7 Siace batch 10 reload fuel assemblies
contain fuel rods with higher theoretical demsity than those considered in the

reference 12 repor:, the conclusions in that reference are still valid.

7.2. Accident Evaluation

The key parameters in determiaing the ou::ani of a transient can typically
be classified ia three rzjor areas: core thermal paramecers, thermal-hvdraulic
parameters, and kinetics pararetars. including the reactivity feedback coeffi-

cients and control rod worths.

Core thermal properties used in the FSAR accident analysis were design operat-
ing values based om calculational values plus uncertaianties. Fuel thermal
analysis values for each batch iz cycle 3 are compared in Table 4-2. The
cycle 3 thermal-hydraulic zaxizum design conditions are compared to the pre-
vious cvele 7 values in Table 6-l. These parametars are common 0O all of the
accidents considered in this report. The key kinetics parameters from the

FSAR and cycle 8 are compared in Table 7-l.

A gemeric LOCA analysis for the 3&W 177-FA, lowered-loop NSS has been performed
using the fizal acceptance criteria ECCS evaluatiocn model. This study is re-
ported ia BAW-10103, Rev. 1.*% The analysis in 3AW-10103 is generic since the
limiting values of key parameters for all plants in this category were used.
Furthermore, the combination of average fuel temperature as a functionm of LER
and the lifetime pin pressure data used in the 3AW-10103 LOCA liaits analysis

is conservative compared tc those calculated for this reload. Thus, the

, Babcock & Wilcox



analysis and the LOCA limits reportad in 3aW-10103 provide conservative rasults

for the operaticn of Oconee !, cycle 8 fuel.

Table 7-2 shows the bounding values for allowable LOCA peak LERs for Oconee |1,
cycle 8 fuel after 50 EFPD. The LOCA kW/ft limits have been reduced for the
first 50 EFPDs in order to account for mechanistic fuel densification. The
reduction will ensure that conservative limits are maintained while a transi-
tion is being zade in the performance codes that provide input to the ECCS
analysis*®. The reduced limits for zhe first 50 EFPD are shown ia Table 7-3.

The Oconee 1, cycle 8 core contains four Mark 32 dcuong:ration assemblies and
five gadolinia LTAs. As a result of material and geometrical diffarences,
these nine assemblies have LOCA kW/ft limits that are lower in some cases than
the standard Mark 3 limits. 3oth the Mark BZ assemblias and LTAs are being
loaded in the core in a manner to easure that there is sufficient margin to
offset any negative impact om the LOCA kW/f:c limits.

It is concluded from the examination of c¢ycle 8 core thermal and kinetics
properties, with respect to acceptable previous cycle values, that this core
reload will aot adversely affect the ability of the Ocomee ! plant to operate
safely during cycle 8. Considering the previocusly acceptad design basis used
in the FSAR and subsequent cycles, the transient evaluation of cvecle 8 is comn-
sidered to be boundad by previously accepted analyses. The iniczial conditcions
for the tramsiesnts in cycle 8 are bounded by the FSAR®, the fuel densificatisn

report‘’, and/or subsequent cycle analyses.

The radiological dose comnsequences of the accidents presented ia chapter 15
of the FSAR were recalculated using the specific parameters applicable %o

cycle 8. The bases used in the dose calculations are identical to those in
the FSAR except that updated dose conversion factors were used. The use of

the updated dose conversion factors rasulted in reduced whole body dose values.

Table 7=4 compares the revised FSAR dose values with those calculated specifi-
cally for cycle 8. As can be seen from the table, some cycle 8 _doses vary
slightly from the FSAR values. However, all cycle 38 dosaes are either bounded
by the values presented in the FSAR or are a small fractionm of the 10 CFR 100
limits, i.e. below 30 REM to the thyroid or 2.5 REM to the whole body. Thus,
the radiological impact of the accideats during cycle 8 are aot significantly

different than those described in chapter 15 of the FSAR.

~4
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Table 7-1. Comparison of Kev Parameters for Accident Analysis

FSAR and Predicced
densification cycle 8
Paramecar report value value
Doppler coeff, 10™% ak/k/F
BoC =-1.17 -1.34
EOC -1.33 -1.78
Moderator coeff, 107% ik/k/F ,
BoC +0.5 -0.67
EQC ‘3-0 -2085
All-rod group worth at EHZ?, 10 8.53
2 Ak/k
Initial boron conc'a at HFP, ppm 1400 1365
Boron reactivity worth at 70F, 75 91
ppm/ 1R Ak/k
Max ejected rod worth at HFP, 0.65 0.35
2 Ak/k
Dropped rod worth (FF?P), 2 4k/k 0.46 0.20

Table 7-2. 10CA Lixmits, Oconee !, Cycle 8,
After S0 EFED

Elevation, LER limics,
fe wW/ft
2 15.5
4 16.6
6 18.0
8 17.0
10 16.0

7<3 Babcock & Wilcox



Tabla 7-3. LOCA Limits, Oconee !, Cycle 8,
0-30 ZTPD

Elevation, LER lixits,
fe kiW/fe
2 14.5
4 16.1
6 17.5%
8 17.0
10 16.0
>l Babcock & Wilcox



L N ol R e
Sat_2 =e. 8 CVCL8 3 Aca2isent Doses

) P
Cvcle B8 doses,

Tem rem

1 Fuel Bandling Accident

Thyroid dose at EA3, 2 1 0.50 0.51

wWhole body dose at ZAB, 2 h 0.028 0.010
2. Steam lLine 3reak

ThyToid dose at ZA3, 2 1 0.20 0.2

whole body dose at ZA3, 2 & 0.002 0.001
3. Steam Generator Tube Failure

Thyroid dose at EA3, 2 h 0.31 0.32

Whole body dose at ZA3, 2 & 0.058 0.027
4. Waste Gas Tank Rupture

Thyroid dose at ZA3, 2 h 0.27 0.28

whole body dose at EA3, 2 2 0.17 0.079
5. Coutrol Rod Ejection Accident

Thyroid dose at EAB, 2 h 1.44 1.38

Whole body dose ot ZAB, 2 h 0.004 0.002

Thyroid dose at 12Z, 30 days 157 1.33

Whole body dose at L?Z, 30 days ») 0.002
8. Loss of Coolant Accident

Thyroid dose at ZAB, 2 h 5.0 4.94

Whele body dose at ZA3, 2 h 0.010 0.005

Thyroid dose at LPZ, 30 days 5.3 5.48

Whole body dose at LPZ, 30 days 0.010 0.007
7. Maximm Hypothetical Accident

Thyroid dose at Zi38, 2 h 193 193

whole body dose at EAB, 2 h .4 112

Thyroid dcse at L?Z, 30 days 180 180

Whole bedy dose at LPZ, 30 days 0.62 0.4
(a)

FSAR changed since cycle 7 relocad.

®)yot 1isted in FSAR.
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8. PROPOSED MODIFICATIONS TO TECHNICAL SPECIFICATIONS

The Technical Specifications have been revised for cycle 8 operation in accor-
dance with the methods of references 17-19 to account for changes in power
peaking arnd control rod worths.

Based on the Technical Specifications derived from the analyses presented in
this reporz, the final acceptance criteria ECCS limits will not be exceeded,
and the thermal design criteria will not be violated. Figures 8-1 through
8-12 are revisions to previous Technical Specification limits.

8-l Babcock & Wilcox
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Figure 8-2. ?Protective System Maxizum Allowabla
Setpoiats for Oconee Unic |
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Figure 8-3 Rod Position Liaics for Four-Pump Operation,
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Tigure 8-4.
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Figure 8-3. Rod Position Limi:cs ¢
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Figire 8=7. Rod Position Limits for Two-?ump Operation,
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igure 8-3. Rod Position Limits for Two-Pump Operation
Afcer 50 ZFPD, Oconee 1, Cycle 8
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Tigure 8-9. Powver labalance lLimizcs $cr

Oconee !, Cycle 3

OPERATION RESTRICTED

(-17,102) (20,102)
<+ 100 \
(-25,92) 4 30 (28. 92)
<+ 80 _. (30, 80)
- -
OPERATION g
ACCEPTABLE =
+ 80 2
-
- 505
%
- 40 §
3
+ 30 _
=
-
- 20
& 10
1 1 1 | 1 1 ¥
- 40 -30 -20 -10 0 10 20 30 40

Axi1al Power [mpalance, %

3=10 Babcock & Wilcox



Figure 8-10. ?Powver Imbalance Limits Afzer 50 SFPD,
Oconee i1, Cycle 8
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