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I, WILLIAM S. ORSER. do hereby af firm that the foregoing st atments
are based on facts and citcumstances which are true and accurate to
the best of my knowledge and belief.

WILLI AM S. ORSER_
Senior Vice President

On thiu [Jt day of'- st u u ,4 105;. before me,

personally appeared _ William S. paer, be ' g first du.' y sworn and
says that he executed the foregging as hi free act auct deed.
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SIGNIFICANT IIAZARDS CONSIDERATION ASSESSMENT

Fermi 2 is currently licensed at 3293 MWt (100% power). The original safety ,

analyses were based on the reactor operating continuously at a power level at least 1.02 i

times the licensed power level. The uprated power level requested in this application is
3430 MWt, approximately 104.2% with 105% steam flow. Several of the original analyset
have already been performed and reviewed by the NRC at 104.2% power, including the
overpressurization analysis, emergency core cooling systems (ECCS) and design basis
accident (DBA) loss of coolant accidents (LOCAs). A 2% power uncertainty factor has
been included in the initial conditions used for t'le analyses at uprated power level.
Therefore, the plant has been reanalyzed at a power level of at least 1.02 times the uprated
power rating. The means for achieving higher power is to expand the power / flow map by
increasing core flow along existing flow control lines. 110 wever, there will not be an
increase in the maximum recirculation flow limit over the pre uprate value. Uprated
operation wiil also involve slightly higher reactor vessel dome pressure to provide adequate
inlet pressure conditions at the turbine, accounting for the larger pressure drop through the
steamlines at higher flow, and providing sufficient pressure control and tur'' ire flow
capability.

No change is required in the basic fuel design to achieve the uprated power levels
or to meet the plant licensing limits. The fuel operating limits such as maximum overage
planar linear heat generation rate (MAPLHGR) and operating limit minimum critical power
ratio (MCPR) will still be met at the uprated power level. Reload analyses will continue
to meet the criteria accepted by the NRC. The margins prescribed by 'he Code of Federal
Regulations are maintained by meeting the appropriate regulatory criteria. NRC accepted
computer codes and calculational techniques nie used to make the calculations that
demonstrate meeting the stipulated criteria. Similarly, margin specified by application of
the American Society of Mechanical Engineers (ASME) design rules has been maintained,
as have other margin-assuring criteria used to jcdge the acceptability of the plant. '

The effects of power uprate on postulated plant transients have been evaluated by
investigating a number of disturbances of procesr> variab'es and malfunctions or failures of
equipment according to a scheme of postulating inniating events. These eveats were
ev'duateri using NRC-approved methoos and have been shown to meet the required
acceptance criteria. The operating dmit MCPR is increased appropriately to insurc that 'he
licensing safety margins are maietained.

.

For BWR licensing evaluations, capcbility is demonstrated for coping with the full
spectmm of hypothetical pipe break sizes including the recirculation, steam, feedwatec,
ECCS, and instrument lines. This break spectrum concept amdytically investigates the full
spectrum of large and small, high and low energy line breaks and the success of the plant
systems in dealing with them while accommodating a single active equipment failure in
addition to the postulated LOCA Several of the most significant licensing assessments are
made using these LOCA design criteria, including challenges to fuel, challenges to the
containment, and design basis accident radiological consequence.t The results of these

.

Page t of 6

,



m

.

t

0e

, ___,., u - .--w - - - . - - ~ * * = - - ' - - *_

.

I I

| R
. _.

i.. . - - - - . . , - . -.,--S

[4 ~

7 j'

's L- U
. - :

0 L

"q +-

N f

r; s.

4

j h*
i i

*) >

l,

k- eq
'

*j

,i.e s

.g > -.

(D \ i

Q t-

Q -6
*

\ l

t' 5'

O
Lt) h -e g
cp i

, m .

o ' .9 l,. *.
+3 'M I,

p-.,

q e, .

, i

,

i i b

. h
'

'e;\ ,\
;s -~

\
sOe -

'N\
Qt - *

\\
.

|-- o
,

;
, j , , , 7--- ; -m - --- -|

| 1 ! ! I i
_ __

9 26

__ -



- - - - . - -- - - . - - - - . - - - . . _ - - -

..' *
.

|
.

*
assessments remain well within the established regulatory acceptance criteria, therefore the
safety margins established by those limits are maintained.

Upmte analyses use fuel designed to present NRC approved criteria and opeiated
within present NRC-approved limits to produce more heat in the reactor which slightly

'

increases reactor pressure and increases steam flow to the turbine. NRC approved design7

duty cycle criteria are used to assure mechanical performance at uprate. Design basis
,

acciderts are hypothesized to assess challenges to the fuel, containment, and offsite dose
limits. These chalienges are evaluated separately in accordance with conservative regulamry i

procedures such that the separate effects are more severe than any combined effects. loc
offsite dose evaluation specified by Regulatory Guide 1.3 and Standard Review Plan section.

15.6.5 provides a more severe DBA radiological consequences scenario than the combined
effects of the hypothetical LOCA which produces the greatest c'.allenge to the fuet and/or
containment. That is, the DBA which produces the highest PCT and/or containment
pressure does not faillarge amounts of fuel and thus the source tern and de,es are much ,

smaller than those calculated in the Regulatory Guide 1.3 evaluation.

All non LOCA radiological releases discussed in the Standard Review Plan are either '

unchanged because they are not power dependent, or increase at most by the amount of the '
.

uprate. The radiological assessments presented in the updated safety analysis report
(USAR) were nm at 3430 MWt. A new set of analyses have been performed at 3430 MWt'

ph>:'% uncertainty or 3499 Mwt The asussment for these events at uprated power plus
25, ,ad the calculations been done using Ce same methodology and assumptions, would
be only a 2% :ncrease in the calculated dose. The dose consequences for all of the
non-LOCA radiological release accident events are bounded by the design basis radiological .

consequences events.
.

Balance of plant (BOP) systems / equipment used to perform safety-related and
normal operating functions have been reviewcd for uprate in a manner comparable to that |

.
for safetyselated nuclear steam supply system (NSSS) systems / equipment. This includes,

'

but is not necessarily limited to all or portions of the main steam, feedwater, turbine,
condenser, condensme, essential and non-essential service water, emergency diesel,

gtlerator, BOP piping, and support systems. Significant groups / types of BOP
'

equipment / systems are justified for uprate by generic evaluations. Plant unique evaluations
justify power uprate operation fr BOP systems / equipment that are not g' ticallyjustified.'

Technical Specificatiot, Any have been proposed which are consistent with and
justitied by the safety analyses performed. The safety analyses show that the results are
acceptable and within regulatoiy limits.

Assessmem Against 10CFR50.92 Criteria

For this significant hazards consideration assesstnent, the criteria of KCFR50.92 were
applied to power uprate. The conclusions are based on the safety evaluations described in

,

the licensing report, and aie summarized as appropriate for the following safety
,

Page 2 of 6,
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considerations in accordance with 10CFR50.92.

(1) Will the change involve a significant increase in the probability or consequences of
an accident pn?viously evaluated?

,

Uprated power operation is achieved primarily by increasing core flow slightiy along
existing flow controllines to achieve a five percent increase in the steamflow to the
turbine / generator. The maximum allowable reactor recirculation flowrate remains
unchanged. The increased flowrate is well within the capabilities of the feedwater
system which . supplies the additional feedwater needed due to the increased
steamflow. A slight increase in reactor pressure maintains turbine control valve
controllability at the increased steamflows. Safety relief valve and power, pressure,
and flow related instrumentation trip setpoints are increased sl.ghtly to accommodate
uprated power operation and to maintain approximately the same level of trip
avoidance and safety system challenges as before uprated power operation.

The plant is operated in the same manner at uprated power as it is at he curremly
licensed power level. That is the methods and sequences of operation are
unchanged. Emergency operating procedure steps remain the same with only m'vor
changes to timing required. Since the level of trip avoidance and safety systelo
challenges remains approximately the same, the frequency of operational responser,
to those events is not increased. Reactor fuel operating limits designed to protet
the fuel cladding are maintained and provide the same level of protection as before
uprated power operation. Fuel reload analyses performed suhsequent to power
uprate will continue to meet current acceptance criteria. Opeadon at 3430 idWt is
wnsistent with the original plant design capability and thus will not significantly
increase any failure probabilities. All of the original equipment design or regulatory
criteria established for plant equipment (ASME code, IEEE standards, NEMA
standards, etc.) are still imposed and met for operation at the uprated power level.
Furthermore, a review of the plant's individual plant examination (IPE) which uses
probabilistic r:sk analysis (PRA) methods determined that the IPE would be
minimally affected. A comprehensive review was performed on the effects of
increased power and pressure conditions on the reactor vessel and internals, reactor
connected piping, balance of plam piping, prirnary containment, and related systems
and components. These reviews and associated analyses show continued compliance
with the original design and licensing criteria.

The consequences of the spectrum of hypothetical accidents and transients have also
been investigated and meet the same regulatory criteria aber uprate as before uprate.
Selected original plant transients that were nm at rated powei plus 2% were rerun
at uprated power plus 2% with no change in consequence (i.e., no fuel failure).
Sufficient operating limit minimum critical power ratin will be maintained to ensure
that the safety limit minimum critical power ratio is not exceeded during uprated
power operation thus providing the same level of protection as previously provided.
All of the analyses with postulated radiological consequences and the
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overpressurization analysis were originally performed using 3430 MWt and were
reviewed by the NRC. The overpressurization analysis was reperformed at uprateJ
power plus 2% uncertainty using the increased operating dome pressure and safety
relief valve setpoints. At uprated conditions a slightly higher peak reactor vessel
pressure results, but remains well below the 1375 psig ASME code limit.

;

The radiological consequences of several design basis accidents including the
DB A/LCCA and main steam line break (MSLB) accidents were recalculated at 3430
MVh plus 2% uncertainty or 3499 MWt. When compared on a consistent basis,
sl:ulated offsite dose 2 increase proportionately to reactor po ver since the
radiological source term is directly propartional to reactor power and since the
meteoroleg) factors remen the same. Because the original analyses were performed

,

at 3430 MWt, power uprate analyser, would show an increased dose rate of 2% due
to the additional 2% uncertainty factor, when compared on a consistent basis. The
recalculated doses for Fermi 2 are not comparable to previous calculations since the
NRC approved methodology and assumptions used have undergone revision. The
new radiological calculations, however, remain well within the 10CFR100 hmitations.
These calculations would be 2G higher than the oi inal calculations due to the3 -

| addition of the 2% uncertainty factor if the original calculations had been performed
i on the same basis as the new (improved) calculations. The 2% increase in dose

associated with the uncertainty factor does not corrtitute a significant increase in the
consequences of an accident.

Thus, the increase in power level discussed nerein and associated Technical
Specification changes do not significantly increase the probability (frequency of
occurreace) or consequences of an accident previously evaluated.

(2) Will the change create the possibill!y el a new or ditTerent kind of accident from nny
accident previously evaluated?

The full spectrum of accident considerations d: fined in Regulatory Guide 1.70 has
been reviewed and no new or different kind of accident has been identified. Power
uprate use already developed technology and applies it within the capabilities of
existieg plant equipment in accordance with presently existing regulatory criteria
including NRC approved codes, standards, anJ methods. GE has designed BWRs
of higher power levels than the uprated power of any of t!s currently operating
BWRs, and no new power dependent accidents have been icentified. In addition,
Fermi 2 was origir. ally designed to the proposed uprated steam flow (105?c) and all
of the accident analyses with postulated radiological cont.equences were pc; formed
at that condition. The plant systems have been assessed and have been verified to
be adequately designed and capable of performing their design intent at uprated
operating conditions. Only minor changes to plant systems are required to effect
uprated power operation. Also, as discussed i.1 the response to question 1 above,
methods of plant operation at upcated power are v.irtually the same as before power
uprate. Since there are no significant changes to the plant equipment or methods
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md sequences of operation, no nw accident :,cenarios are created. Therefore, this
charige will not create the possibility of a new or different kind of accident from any
acc. dent previously evaluated.

(3) Will the change irrolve L sigalficant reduction in a marb of safety?

The plant was originally designed for operation at 3430 MWt. As previously
discussed, no change is required in fuel design or safety limits. The MAPLilGR limit'

remains the same, The operating limit MCPR is increased appropriately to ensure
/ that the same cafety margin is maintained. Only minor changes to plant equipment
"

are requi:ed to accommodate power uprate and the methods and sequences of
operatbn are essentially unchanged. The entire plant design has been reviewed to
ensure that plant equipment will perform properly and will stil; meet original design
and Ucensing criteria. Although, as discussal herein, some analyses produce results
somewhat closer to the related acceptance criteria, results remain within those
ciiterit The safety margins prescribed by the Code of Federal Regulations have
been maintali.ed by meeting the appropriate regulatory criteria. Similarly, the
margins provided by the application of the ASME design ucceptance criteria have
been maintained where applicable, as well as other margin assuring acceptance
criteria used to judge the acceptability of the plant. Several accident and transient
analyses have been reperformed at uprated plant operating conditions censistent with
the requested Technical Specification changes with the most significant ones
discussed below.

All of the accidents with postulated radiological consequences and the
i overpressurization analysis were originally performed at 3430 M Wt. The

overpressurization analysis was reperformed at uprated power plus 2% uncertainty
'

using the increased operating dome pressure and safety relief valve setpoints. At
uprated conditions a slightly higher peak reactor vessel pressure results, but remains

E well below the 1375 psig ASME code limit. The radiological doses of several design
j basis accidents including the DBA/LOCA and MSLB accidents were recalculated at
I 3430 MWt plus 2% uncertainty factor aa. J for conservatism. When compared on

a consistent basis, calculated offsite doses increase proportionately to reactor power
since the radiological source term is directly proportional to reactor power and since
the meteorology factora remain the same. Because the oripnal analyses were ,

performed at 3430 MWt, power uprate analyses would show nn increased dose rate
of 2% due to the additional 2% uncertainty factor when compared on a consistent
bas!s. The recalculated doses are not comparable on a consistent basis to previous
calculations since the NRC approved methodology and assumptions used have
undergone revision. However,it has been demonstrated that the recalculated doses
remain well within the acceptance criteria of 10CFR100. Dose calculations would
be 2% higher than the original calculations due to the addition of the 2%

| uncertainty factor if the original calculations had been performed on the same basis
| as the new (improved) calculations. The 2% increase in dose associated with the
| uncertainty factor does not constitute a significant reduction in the margin of safety.
,
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