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ABSTRACT

A safetvy evaluation has been performed to show that Peach Bottom Unit 3
can increase core flow to operate within the region of the operating map
bounded by the line between 100%Z power, 100%Z core flow (100,100) and 100%
power, 105% core flow (100,105) throughout Cycle 6. Peach Bottom Unit 3,

after reaching EOC6 exposure (depletion of full-power reactivity under stan-

dard feedwater conditions) with all power rods out, can continue to operate

in the region of the operating map bounded by the constant recirculation pump
speed line between 100% power, 105%Z core flow (100,105) and 70% power, 1107

core flow (70,110) with or without the last-stage feedwater heaters valved out-
of-service.

'he minimum critical power ratio (MCPR) operating limits will be changed
from the values established by the Reload-5, Cycle 6 reload licensing sub-
mittal (Y1003J01A54, December 1982), to the appropriate values (Table Z-3)
depending on the operating conditions. All other operating limits established

in the Reload-5 licensing basis have beer found to be bounding for the

increased core flow region.




NEDC-30519

1. INTRODUCTION AND SUMMARY

This evaluation supports the operation of the Peach Bottom Atomic Power
tation, Unit 3, within the region of the operating map bounded by ABCDE on
the operating map in Figure l1-1. This report presents the results of a safety
evaluation for operation with increased core flow (ICF) for Cycle 6 [up to and
including end-of-cycle 6 (EOC6) exposure]. The safety evaluation also covers
operation for exposure beyond standard EOC6* with ICF and/or last stage feed-
water heaters valved out, followed by a natural reactivity coastdown to 707%
power under conditions bounded by 110% core flow. Final feedwater temperature
reduction (FFWTR) to approximately 328°F and reactivity coastdown should occur

it the end-of-cycle. The extended region of operation with increased core

yllowed by FFWTR at end-of-cycle is bounded by BCDE on the operating map

"igure 1-1.

In order to evaluate operation with ICF and FFWTR, the limiting abnormal
operational transients reported in Reference 1 for rated flow operation were

ne

reevaluated at EOC6-2000 MWd/t and end of rated power reactivity at 1057 core

£

flow with and without FFWTR. The loss-of-coolant accident (LOCA), fuel load-
ing error accident, rod drop accident, and rod withdrawal error event were also
reevaluated for increased core flow operation. These events were also reevalu-
ited for end-of-cycle operation with ICF and the last stage feedwater heaters

valved out.

In addition, the effect of the increased pressure differences (due to the
increased core flow) on the reactor internal components, fuel channels, and
fuel bundles was also analvzed to show that the design limits will not be
exceeded. [he eff of the increased core flow rate on the flow-induced

sponse of the reactor internals was also evaluated to ensure that
was within acceptable limits. The thermal-hydraulic stabilit
)r increased core flow oper on, and the increase in the feed-

nd feedwater sparger usage actors due the feedwater

withdrawn

id equilibrium xenon.
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temperature reduction were determined. rhe impact of feedwater temperature
reduct ion and increased core flow on the containment LOCA response was also

analvzed.

The results of the safety evaluation show that the current

specifications with incorporation ol the MCPR limits of Table

to preclude the violation of any safety limits during operation
:

Unit 3. within the region bounded by BCDEF on the operat ing map in Figure
for Cvcle 6 and for exposures beyond EOC6 with the conditions assumed in the
inalysis. Tt \CPRs and the

for plant operation are given 1in [able

The EOC6 Option A and Option B MCPR

increased to the appropriate values as shown
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SAFETY ANALYSIS

ABNORMAL OPERATIONAL TRANSIENTS

.1.1 Limiting Transients

The limiting abnormal operational transients analyzed in the Reload-5,
yvcle 6 reload licensing submittal (Reference 1) were reevaluated for increased
ore flow and/or FFWTR as follows.

Nuclear transient data for 104.7% power,* 105% core flow (104.7,105) with
stage feedwater heaters out were developed based on recent
EOC6 as-burned core projections.

and without he last

This nuclear data was th2n used to analyze

the load rejection without bypass event (LR w/o BP) and the feedwater con-
troller failure (FWCF) event at the (124.7,105) conditions.

vsults of the transient anazlyses are presented in Tables 2-1, 2-
b with the transient results contained in the Reload 5 licensing
submitt Reference 1). The licensing submittal is bounding for all cases up
to the EOC6~2000 MWd/t exposure point. Beyond EOC6-2000 MWd/t, this analysis
is bounding for ICF/FFWTR operation.

After FEOC6-2000 MWd/t exposure, for the LR w/o BP event, FFWTR decreases
eamf low thereby improving the LR w/o BP response.

Thus, LR w/o BP with ICF
FWCF event under

th
Ly Lhe

rrature




BLTAl and 2 and P8x8BR are shown in fable 2-2. fhe analvses demonstrate th
the final MCPR must be increased for Option A ind Option B operation beyond

EOCH-2000 MWd/t exposure.

Increasing the core flow from 1057 to 110%Z of rared along the constant

pump speed line as power decrease (l1ine CD in Figure 1-1) may result in a

slight increase in transient ACPR. This increase is insignificar compared

i

, and hence sucl

to the increase in operating MCPR due to the power decrease

operat ion will not result in violation of the safety limit MCPR due to a

trans ient (Refeience 2, p. 2-12).
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severe event than the non-ICF case. Thus, the results reported in the
Reload-5 licensing submittal (Reference 1) are bounding for operation in the

increased core flow region.
2.3 ROD DROP ACCIDENT

This event is a startup accident evaluated at minimum core flow, and

thus the increased core flow operation is a second-order effect. The results

reported in the Reference 2 licensing submittal are bounding for operation in

increased core flow region.

LOCA ANALYSIS

A discussion of the LOCA calculations performed for increased core flow

operation for Peach Bottom 3 is presented in Reference 3.

The effect of increased core flow on LOCA analyses is not significant
because the parameters which most strongly affect the calculated peak cladding

temperature (PCT), i.e., high power node boiling transition time, and core

reflooding time, have been shown to be relatively insensitive to increased

\"Y(‘ Il“k.

s is documented in Reference 3, which concludes that
’

for an increased core flow condition, varies by <10°F throughout the

break spectrum compared to the rated core flow condition.

onsluded that the LOCA analysis and maximum averag

generation rates (MAPLHGRs) determined for
(Reference 4) remain unchanged for us

operating map.




results his analysis, given in Table

ompliance with the

the least stable ondition.
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FOR PEACH BOTTOM UNIT , EOC6-2000 MWd/t

MCPR OPERATING LIMITS AT INCREASED CORE FLOW

PTA
P PBLTAL  P8x8R
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PEACH BOTTOM 3
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differences have been calculated

evaluated against allowable

of upset, emergency, and faulted conditions,

normal operation.

internals n by pressure differences

yre plate, guide tube,
mponents were evaluated under
ressure differentials for

were found to produce stresses

in Appendix C in the Final Safety

1luated under l, upset, emergency and

pressure differ
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4. FLOW-INDUCED VIBRATION

To ensure that the flow-induced vibration response of the reactor inter-
nals is acceptable, a single reactor of each product line and size undergoes
an extensive vibration test during initial plant startup. After analyzing the
results of such tests and assuring that all responses fall within acceptable
limits of the established criteria, the reactor is classified as a valid proto-
type in accordance with Regulatory Guide 1.20. All other reactors of the same
product line and size undergo a less rigorous confirmatory test to assure sim-
ilarity to the base test. The acceptance criteria used for vibration assess-
ment is based on a maximum allowable alternating stress (endurance limit) of
10,000 psi. The confirmatory test performed at Peach Bottom 3 showed that the
flow-induced vibration response was similar to the base test BWR/4 251 size

reactor and within design requirements.

The increased core flow vibration analysis was performed by analyzing
the startup test vibration data for the valid prototype plant and for Peach
Bottom 3. The vibration levels for normal 100% power, 1007 flow operation
were conservatively extrapolated by the ratio of flow velocity squared for

each of the instrumented reactor internal components.

Based on the results of the analysis and a review of the test data, the
reactor internals response to flow-induced vibration is expected to be within
acceptable limits for plant operation in the ICF region (region bounded by
ABCDEF on the power flow map, Figure 1-1).

b=1/4~2
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NOZZLE AND FEEDWATER SPARGER USAGE FATIGUE

An evaluation of the effects of the feedwater temperature reduction on

feedwater nozzle and feedwater sparger fatigue was performed for the planned

coastdown. The reduced feedwater temperature was calculated to be 328°F for

the 100%Z power, 100% flow condition at EOC6, and 304°F for the worst case 70%

power, 110%Z flow condition.

Bottom 3 has the Ceneral Electric final fix feedwater nozzle thermal
leeve which was evaluated in Reference 6 and shown to have a maximum 40-yr
usage factor of no greater than 0.82 under normal operat ing conditions with a

-

feedwater temperature of 376°F.

'o evaluate the additional fatigue usage that will occur due to the feed-
water temperature reduction, a new calculation was performed using the methods
documented in References 6 and 7. This analysis was for an FFWTR to 328°F for

followed by a coastdown to 70% power and a feedwater temperature of

over a period of 12 weeks at the end of each cycle.

show that if the refurbishment schedule
is followed, the average additional fatigue usage
t will occur on the feedwater nozzle for 26 days at
temperature ol 04 . 4/vear. Operation at
ntinued basis after 7 CY ( | produce a usage
29 vyears, | r refurbishment inter-
ishment period

vd

Dase
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that if FFWTR is desired on a continuing basis, the actual
period as determined by monitored secondary seal leakage will

1l vear.
5.2 FEEDWATER SPARGER FATIGUE

Startup for Peach Bottom 2 and 3 occurred in February and September of

1974, respectively. The spargers were replaced after approximately 6 years
f service (April 1980 and May 1981). Only the fatigue usage for the remain-

ing 34 years is ~onsidered in this analysis.

Since the feedwater sparger is not an ASME Boiler Pressure Ve

sse

safety class component, a fatigue analysis was not originally required.

gauge the effect of the FFWTR/ICF on the sparger, the fatigue usage

the sparger for the original thermal duty cycles was calculated. The

usage for the system cycles is 0.23 for the remaining 34 years. The
usage including both system and rapid cycling is .77 which, be
less than one, means that the sparger will 1 i 34 years if
not incorporated. The changes in thermal ¢ vy du y the FFWTR/ICF were ther
incorporated and the new fatigue usage was found to be 1.13 This corresponds
to a life of 28 years. The e »f increasing the core fl ( 057 107

is negligible.

calculations are based on an 18-month refueling
ling for the following conditions added to the

the FFWTR/ICF:

Lgue usage
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6. CONTAINMENT ANALYSIS

The impact of feedwater temperature reduction and increased core flow

operation on the containment LOCA response was reevaluated.

The results show no appreciable impact on the containment LOCA response.
The drywell pressurization rate renniﬁs bounded by the value tested in plant
unique tests for defining LOCA-tolated pool swell loads. Therefore, the cur-

rent containment LOCA response analyses results are adequate for the extended
operating conditions stated above.

6-1/6-2
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