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power level 15 used in setermining the specifications for all major NSSS

equipment, including the emergency core cooling systems (ECCS), increasing the
rated thermal power Timits does not /iolate the design parameters of the NSSS
equipment, nor does 1t significantly impact the relfability of this equipment.

The Ticensee's amendment request to uprate the current licensed power level of
3293 MWt to a new 1imit of 3430 MWt represents an approximate 4.2 percent
increase in thermal power with a corresponding § percent increase in rated
steam and feedwater flows. The planned approach to achiovinv the higher power
Tevel consists of (1) an increase 1n the core thermal power leve)l to increase
steam production in the reactor; (2) an increase in feedwater flow
corresponding to the increase in steam flow; (3) no increase in maximum
allowable core flow;, and (4) operation of the reactor along extensions of
current rod position/flow rate control 1ines. This approach is consistent
with the generic BWR power uprate guicelines presented in Reference | and
approved by the staff. The increased core power will be achieved by utilizing
8 slightly flatter radial power distribution while maintaining the most
Timiting fuel bundles within their operating constraints. The operating
pressure of the reactor will be increased approximately 25 psi to assure
satisfactory turbine pressure control and pressure drop characteristics with
the increased steam flow.

3.0 EYALUATION

The staff's review of the Ferni-2 power uprate amendment reguest utilized
applicable Rules, Regulatory Guides, SRP Sections, and NRC staff positions
regarding the topics being evaluated. Additionally, the Fermi-2 submittal was
evaluated for compliance with the generic BWR power uprate program as defined
in Reference 1. Detadled discussions of individua)l review topics follows.

3.1 Reactor Core and Fuel Performance

The effect of power uprate was evaluated for potential impact on various areas
related to reactor thermo-hydraulic and neutronic performance. These included
changes to the power/flow operating map, core stability, reactivity contirol,
fuel design, control rod drives, and scram performance. Additionally, the
staff considered the impact of pcwer uprate on reactor transients, anticipated
transients without scram (ATWS), emergency core cooling system (ECCS)
performance, and peak cladding temperature for design basis accident break
spectra.

J.1.1 Fuel Design and Operation

The Ticensee has stated that no new fue)l designs would be needed 1o achieve
power uprate. This statement is consistent with information provided by GE in
LTR NEDC-31984P (Reference 3). Fuel operating 1imits, such as the maximum
average planar Tinear heat generation rate (MAPLHGR) and operating limit
minimum critical power ratio (OIMCPR) for future fuel reloads will continue to
be met after power uprate. The methods used for calculation of MAPLKGR and
OLMCPR 1imits w111 not be changed as a result of power uprate, although the



actual thermal 1imits may vary between cycles. Cycle-specific thermal limits
will be included in the plant Core Operating Limits Report (COLR),

DECo has installed four ASEA Brown Boveri Atom (ABBA) type SVEA-96 fuel
assemblics into the core for evaluatien purposes. Although these fue)
assemblies were not manufactured by GE, the design of the SVEA-96 fue)
assembiies 1s sufficiently similar to the GE type GEOB fue) assembly that the
applicable GE fuel performance correlations are applicable. The licensee has
further committed to place these ABBA fue! assemblies in locations such that
they will not be the most 1imiting assemblies on efther a nodal or bundle
power basis. Thus, the staff concludes that the use of the ABBA SVEA-96 fue)
assemblies, as stated in the licensee's submittal, 1s acceptable for power
uprate

3.1.2 fue) Enrichment and Burnup

In response to & staff question concerning uprated power operation, the
Ticensee, in a February 24, 1992 letter, noted their plans to uik fuels
enriched to a maximum of 5.0 percent by weight of Uranium-235 (*°U), and fue)
burnup ievels not exceeding a maximum rod average burnup of 60,000 MegaWatt-
gays per metric ton of uranium (MWD/MTU). Ir their letter, the licensee
stated that these values of fuel enrichment and burnup are bounded by an NR(
Environmenta) Assessment (EA) published in the (53 FR 6040)
and that the conclusions made in the EA are also applicable to Fermi-2. The
Jicensee Tater clarified that maximum fuel enrichment would be 4.8 percent
U and maximum rod average burnup would be 49,100 MWD/MTU.

The staff agrees with the licensee's statement that the conclusions of the [A
published in the federal (53 FR 6040) are applicable to Fermi-2, and
that the use of extended burnup fuels within the 1imits specified above will
have no significant adverse radiological or non-radiological impacts, and wil!l
not significantly affect the quality of the human environment.

The staff has reviewed the licensee's submittals as well as a report prepared
for the NRL by Pacific Northwest Laboratory (PNL) entitled "Assessment of the
Use of Extended Burnup Fuel in Light Water Cooled Power Reactors,® NUREG/CR-
5009, dated February 1985. In this report, PNL examined the cnanges that
could result in the NRC design-basis accident (DBA) assumptions contained in
various Standard Review Plan (SRP) Sections and Regulatory Guides (RGs) as &
result of extended fuel burnup (up to 60,000 MWD/KTU). The staff agrees with
the conclusions reached by PNL in the report; nameiy, that the only DBA which
could be affected by the extended fuel burnup would be the potential thyroid
doses that could result from a fuel hand)ing sccident. The PNL report
estimated that the calculated 1odine gap-release fraction is 20 percent
grerter for some high power fuel designs than the assumed value of 0.10 stated
in wG 1.25. Thus, the calculated thyroid doses resulting from a fuel handling
accident with extended burnup fuel could be 20 percent i her than those
estimated using RG 1.25.



The staff has reevaluated the fue) hradling asccident for Fermi-2 using the
uprateJ power level. The calculated 2-hour thyroid dose at the exclusion ares
boundary would remain less than | rem. Similarly, the low population zone
(LPZ) thyroid and whole-body doses would be expected to remain less than

0.1 rem for the fuel hand'ing accident. The staff concludes that the
potentia)l increased doses resulting from DBA with continued extended burnup
levels of up to 60,000 MWD/MTU meet the acceptance criteria provided in SRP
Section 15.7.4, and remain well within the dose guidelines described in 10 CFK
Part 100. Conseqguently, the staff finds that the changes proposed by the
Ticensee with respect to the use of fuel enrichments up to 5 percent By and
for fue) burnup not exceeding 60,000 MWD/MTU to be acceptable.

3.1.3 Power/flow Operating Map

Power uprate raises the upper portion of tie core operating map (reactor power
versus core flow) along the current rod/flow control lTines. These 1ines have
not changed, but have been renamed to reflect the redefinition of rated
thermal power. Ful) power operation under the Maximum Extended Operating
Domain (MIOD) which was previc.sly achieved at a minimum value of
approximately 75 percent of w-ximum core flow wi'l now be achieved at
approximately B percent of maximum core flow along the same rod 1inec. "
absolute power MWt at that point on the operating map will be higher since the
rated thermal power 1imi*t will be redefined

3.1.4 Stability

The BWE Owners' Group (BWROG) and the NRC are currently cddress\n? methods to
minimize the occurrence and potential effects of core power oscillations which
have occasionally been nbserved for certain BWR operating cofitions. Until
this 1ssue 15 resolved, the licensee has adopted the generic interim operating
constraints proposed by GE. [x\st1n? plant procedures have been incorporated
in accordance with NRC Bulletir 88-07 and Supplement ] to that Bulletin which
restrict plant operation in the high power/low flow region of the power/flow
operating map. Since plant operation after power uprate will simply extend
the power/flow map to a higher power level (with corresponding higher flow),
the current restricted operation regions of the power/Tlow map will remain
unchanged, and operator actions upon entry into these =egions will likewise
remain the same. This 1s consistent with information presented in the generic
evaluations provided by GE in Reference 3.

3.1.5 (ontrol Rod Drives and Scram berformance

The control rod drive §CRD) system was evaluated using the uprated steam flow
and system pressure. The increased reactor pressure has little effect on
scram insertion speed, The licensee has evaluated the CRD system for contro)
rod insertion and withdrawal functions, as well as CRD cooling, and concluded
that the CRD system will continue to perfurm all of its functions at uprated
conditions. The licensee will continue to monitor, through various plant T§
surveillance reguirements, the scram time performance in order to ensure that
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the origina) Yicensing bases for the CRD system are maintained. This approach
15 consistent with that proposed by GE in Refe-ence 3.

The Fermi-2 power uprate conditions with the increase of reactor dome
pressure, temperature and steam flow rate are within the range of values
specified in GE generic guidelines for the BWR/4 power uprate. The CRD syster
was evaluated for a norma) maximum reactor dome pressure of 1060 psig, which
i1s higher than the nomina) power uprate operating pressure of 1030 psig for
Fermi-2. Based on the review of the Fermi-2 power uprate amendment and the Gf
generic guidelines, the staff concludes that the CRD mechanism will continue
*o meet 1ts design basis and the CRD will continue to perform its safety
function at uprated power.

3.2 Reactor Cooplant System and Connected Systems

The staff's review of the mechanical engineering portions of the Fermi-2 power
uprate amendment vequest centered on the effects of power uprate on the
structural and pressure boundary integrity of the piping systems and
components, their supports, and reactor vessel and internal components.

3.2.1 NuQear Steam Pressure Relie

The purpose of the nuclear steam pressure relief system is to prevent
overpressurization of the NSSS auring abnormal operational transients. In
BWRs, the main steam Vine safety/relief valves (SRVs) provide this protection,
In Reference 3, Gl evaluated the impact of uprated conditions; namely,
increased temperatures, pressures, and flow rates on the SRVs. GE concluded
that the function and structura) integrity of the SRVs would not be
compromised by power uprate. The only change to the SRVs which would result
from a power uprate would be an increase in the setpoints of the SRVs to
accomrmodate an approximate 25 psi increase in reactor vessel upper head
pressure. These setpoints would be increased to maintain an adequate simmer
margin during reactor operation,

3.2.2 Reactor Overpressure Protection

The design pressure of the reactor vessel and reactor coolant pressure
boundary will remain at 1250 pstg after power uprate, The American Society of
Mechanica)l Engineers Boiler and Pressure Vessel (ASME) Code's allowable
pressure 1imit for pressurization events is 1375 psig. The icensee has
analyzed the limiting pressurization event, which is a main steam isolation
valve (MSIV) closure with failure of the reactor tu automatically scram on
MSIV position. Four SRVs were assumed to be out of service and an initia)
operating pressure of 1045 psig was used in the analysis. The analysis also
assumed operation at 102 percent of 3430 Mwt, 105 percent of rated core flow,
and an automatic scram on high neutron flux during the event. At the uprated
power, a peak pressure of 1339 Es!g results, which is higher than the current
peak pressure but below the ASME Code's allowable 1imit. Therefore, the staff
concludes that reactor overpressure protection will remain adequate after
power uprate.



3.2.3 Reactor Yessel and Internals

The Vicensee evaluated the reactor vessel and interna) components, considering
Toad combinations that include reactor internal pressure difference (RIPD{.
loss-of-coolant accident (LOCA), safety relief valve (SRV), seismic, annulus
pres.urization (AP), Jet reaction (JR), and fue)! 11ft loads.

The Yicensing basis LOCA Yoads such as su:prc:ston poo) swell, condensation
oscillation (CO), and chugginy remain unchanged because Fermi-2 dynamic loads
were defined based upon the Mark | long-term test conditinng, which bound the
power uprate conditions with respect to the drywel) pressurization rate, vent
mass and energy flow rates, and suppression pool water temperature.

With respect to SRV loads, the highest SRV analytica) setpoint for Fermi-2
will be 1190 psig after uprate, which 15 ] percent (1] psig) higher than the
setpoint dofined (or the original SRV dynamic loads (1179 psig). Since SRV
loads are proportional to the SRV pressure setpoint, the 1 percent increase in
SRV loads 15 considered to be negligible with respect to structura)l response
of the reactor vessel and internal components,

The Toads that contribute to potentia) fuel 11ft are the scram uplift force
and veactor butlding upward motion due to seismic, AP, and JR loads. The
seismic loads are unaffected by power uprate. The AP and JR loads increase
slightly (about 1 percent) due to a reactor dome pressure increase from

1016 psig to 1030 psig s @ result of power uprate. Therefore, the changes to
current fuel bundle 11ft loads are considered to be minimal. The RIPD loads
are also increased by approximately § percent due to the uprated power
conditions. However, this increase ¢ RIPD loading 15 not significant,

The stresses and fatigue usage factors for reactor vessel components were
evaluated by the 1.censee in accordance with the requirements of the 1968
Edition of the ASME Boiler and Pressure Vessel Code, Section 111, Divisien 1,
Subsection NB, 1968 Edition with Summer 1969 Addeida (Reference 7), to assure
compliance with the original Code of record for Fermi<2. The load
tombinations for normal, upset, and faulted conditions were considered in the
evaluation. A Timiting fatigue usage factor of 0.985 was calculated for the
low pressure core spra{ nozzle safe end for 40 years of operation based upon
the uprated power level. There were no new assumptions used in the analysis
for the power uprate conditions from those utilized by the licensee in
previous evaluations. Based on the swaff's review, the maximum stresses and
fatigue usage factor, as provided by the licensee, are within the Code's
allowable 1imits and are, therefore, acceptable.

3.2.4 Reactor Recirculation System

The increase in reactor power will be accomplished by operation along
extensions of current rod 1ines on the power/flow map with no increase in the
maximum rated core flow. A small increase in flow resistance 1s expected to
occur when operating at maximum core flow, due to an increase in the core
average void fraction and a corresponding increase in two-phase flow



resistance. (he licensee has committed to performing periodic surveillance
tests to assure that the recirculation system will accommodate any changes in
pperating conditions due to operation at the increased maximum power
conditions. The reactor recirculation pumps will be monitered to assure that
no undue vibration will occur at uprated power conditions.

3.2.5 Reactor Coolan: Piping

The piping systems which will experience increased piping loads due to uprated
power conditions are the main steam lines, associated extraction steam and
dgrain lines, recirculation, low pressure core spray (lPCS{. condensate,
feedwater, standby Yiquid control (SLCS), reactor water cleanup (RWCU), and
control rod drive (CRD) systems.

The staff's review of the licensee's submittals indicated thet the main steam
and recirculation piping systems were evaluated for the uprated power
conditions, including higher flow rate, temperature and pressure for thermal
expansion, dynamic loads, and vibration effects. The evaluations performed
consisted of determining the percent increase in ASME Code (Reference B),
Subsection NB-3600, equations 9, 10, 12, 13, and 14 due to power uprate
conditions. These percent increases were applied to the calculated stresses
in each piping system at the highest stress locations. These revised stresses
were then compared with the Code allowable 1imits for normal, upset, and
faulted conditions for acceptability. The licensee stated that the design
adequacy evaluations show that the Code requirements are satisfied for al)
evaluated piping systems and that power uprate will not have an adverse effect
on the primary piping system design.

The Ti.ensee alsc stated that the Class ) portions of the LPCS, feedwater,
SLCS, RWCU (outside containment), main steam (outside containment), main stear
1ine drain, reactor core isolation cooling (outsige containment), high
pressure coolant injection (outside containment), residua) heat removal
{outsice containment), and reactor pressure vessel (RPV) head vent line were
evaluated and shown to he adequate at the uprated conditions. Small bore
reactor coolant pressure boundary (RCPB) piping, such as instrument lines, was
also evaluated. For these lines, the licensee stated that the original Code
of record, Code allowable 1imits, and analytical techniques were used, and
thn% no new assumptions were introduced which were not in the original
analyses.

In response to the staff's positions regarding the ?onorir BWR power uprate
program, General Electric stated that high energy 1ine breaks and subsequent
dynamic effects have been considered in the GE generic evaluation. The
1icensee also stated that postulation of pioe break locations is performed in
accordance witn Branch Technical Position MEB 3-1 of SRP Sectiun 3.6.2. WNo
new postulated pipe btreak location: were ‘dentified.

Pumps and valves (including SRVs) were originally designed and manufactured to
design pressures of 1250 psig to 1650 psig. The ASME Cede allows a peak
pressure of 110 percent of the design value; that i, the allowable peak



pressure for pumps and valves is 1375 psig to 1815 psig, fn comparison to the
waximum RCPE transient pressure of 1339 psig for the uprated power conditions.
Accordingly, the staff concludes that the pressure integrity of pumps and
valves will be assured for operation at uprated power.

The Ticensee stated that piping interface loads to the RPY nozzles, anchors.
struts, penetrations, flanges, pumps, and valves were evaluated in a manner
similar to that for piping. The effects of uprated power conditions on
thermal and vibration displacement 1imits were also evaluated. The anchoraoe,
base plates, and lugs were evaluated and qualified b{ applying conservative
loads from GE generic enveloping design loads. The licensee concluded that
interface loads on the system components do not exceed (original) component
acceptance criteria. The pipe supports were evaluated based on the comparisor
of the difference between the original design stresses and the Code limits,
and the stress increases due to power uorate. The licensee indicated that
those pipe supports were determined to be acceptable.

3.2.6 Main Steam lsolation Valves (MSIVs)

The performance of the MSIVs with regard to reactor coolant pressure boundary
requirements, such as closure time and leakage, could potentially be impacted
by the increased reactor operating pressure. HMowever, the pressure increase
1s relatively smal) (less than 5 percent) and MSIV performance will be
monitored by surveillance requirements in the plant TSs to snsure that the
original licensing basis for the MSIVs is preserved.

3-1.7 r Cor lat i : .

The RCIC system provides core cooling when the reactor pressure vessel is
1solated from the main condenser, and RPV pressure is greater than the maximun
allowable for initiation of a low pressure cooling system. The licensee has
assessed the RCIC system in a manner consistent with the bases and conclusions
of Section 4.2 of Reference 3. The licensee has committed to implement the
recommendat on of GE SIL 377; specifically, to add a smal) bypast around the
steam admission valve of the RCIC turbine in order to reduce the probability
of a turbine overspeed trip during system start-up. The staff has required
that individual licensees provide assurance that the RCIC system is capable of
injecting 1ts design flow at the conditions associated with power uprate and
that the operability of the RCIC system will not be decreased because of the
higher loads placed on the system, or because of any other modifications made
to the system. In response to a staff request, the licensee has committed to
conduct performance tests to ensure that the RCIC system wil) continue to
function as desigred at the uprated conditions (See Section 3.8.3).

Successful completion of these tests should provide reasonable assurance that
the performance of the RCIC system will not be compromised because of the
higher loads placed on the system or because of any modifications made to the
system to compensate for these increased loads.



3.2.8 Residual Heat Removal (RHR) fysiem

The RMR system is designed to restore and maintain the coolant inventory in
the reactor vesse) and to provide decay heat removal following reactor
shutdown for both normal and post-accident conditions. The RHR is designed to
operate in the 1ow pressure coclant injection (LPCI) mode, shutdown co. 1ng
mode, suppression pool cooling mode, and containment spray cooling mode. The
LPC] mode 1s discussed elsewhere in this report.

The effect of power uprate on the shutdown cooling mode is to lengthen the
time 1o reach the shutdown temperature (125 *F) for the primary coolant. The
licensee estimates that the time to reduce the coolant temperature to 125 *f
after steady state operation at uprated power is less than 14 hours. Tiis 1s
$1111 within the design objective of the RHR to reach 125 *F 1in approximately
20 hours.

The design bases for the sunpression pool cooling mode 1s to ensure that the
pool does not exceed )98 'F immediately after a reactor blowdown. The
licensec performed the analysis for a reactor blowdown at uprate power
conditions to confirm that the suppression pool temperature will be less than
or equal to 198 °F

3.2.9 r r n m

The RWCU system uperating pressure and temperature will increase slightly as a
result of power uprate. The licensee has evaluated the impact of these
increases and has concluded that uprate will not adversely affect RWCU systen
integrity. The cleanup effectiveness of the RWCU system may be s\ightly
diminished as a result of increased feedwater flow to the reactor; however,
current TS 1imits for reactor water chemistr{ will a¢t be changed as a result
of power uprate. Therefore, power uprate will not siyaificantly impact the
operatit  or coolant boundary integrity of the RWCU system,

3.3 [Engineered Safety featyres

The staff's review of the impact of the Fermi-2 power uprate amendment request
included the effect on containment system performance, the standby gas
treatment system (due to increased iodine loading), post-LOCA combustible ?ls
control, the main steam isolation valve leakage control system, the contro
room atmosphere control system and the onnr?oncy cooling water system, This
review was performed to ensure that the ability of these systems to perform
their safety function to respond to or mitigate the effects of design basis
accidents was not impaired by the approval of power uprate. Additionally, the
effects of power uprate on high energy 1ine brcaks, fire protection, and
station blackout were considered.

3.3.1 (ontainment System Performance

Primary containment temperature and pressure response following a postulated
LOCA is of great importance when determining the potential for offsite release
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of radioactive material, in determining ECCS pump net positive suction head
(NPSH) requirements, and in detarmining environmental qualification
requirements for safety-related equipment located inside the primary
containment. In Reference ), GE proposed to update the calculational methods
used for determining peak containment temperatures and pressures following a
postulated LOCA. In particular, GE proposed to utilize the SHEX computer code
when calculating the peak suppression pool temperature during the long-term
portion of containment post-LOCA response, in place of the previously used
MICPT/MXS1Z combination. The staff, in Reference 4, stated that A\though the
NRC had not formally approved the SHEX code on a generic basis, use of SHEX in
place of MICPT/MXS1Z would be permitted on a plant-specific basis, provided
adequate information was provided to justify i1s use.

3.3.11 f for

When evaluating containment post-LOCA response, the M3CPT code 1s used to
calculate short-term containment temperature and pressure response following &
postulated LOCA, while either SHEX or a combination of M3CPT and HXS1Z would
be used to determine the long-term suppression pool temperature. The M3CPT
code uses a mechanistic method \. model the highly transient conditions in the
containment immediately following a LOCA, and 1s capable of modelling
containment leng-term response, up to the initiation of containment cooling.
MICPT has been verified against experimental data and has been previously
approved by the NRC staff,

During the 1970's, GE used the M3CPT/HXSIZ combination to model the long-tern
response of the containment to large-break LOCAs. The M3CPT code was used to
mode) both the short-term and long-term response to the LOCA from the time of
the breakup to the time of initiation of containment cooling. After
initiation of containment cooling, the HXSIZ code was usea to model the
containment heat exchangers, using input values obtained from M3CPT. By
modelling the containment heat exchangers, the suppression pool temperature
could be calculated as a function of time.

The SHEX code utilizes more refined models than those used by M3ICPT/HXSIZ to
determine suppression pool temperature, and is capable of modelling
containment responses to more accident scenarios than the HWXSIZ code. Many of
the models used in SHEX are the same as, or very similar to, those used in
MICPT. SHEX 15 also capable of modelling a1l containment auxiliary systems,
permitting a more accurate analysis of actual containment conditions following
a postulated LOCA,

The licensee believes that M3CPT/HXSIZ was used to perform the original plant
Ticensing calculations, but is unable to grovido documentation to support this
claim. However, GE has stated that the M3CPT/HX>IZ combination was commonly
used in containment evaluation during the time of licensing of Fermi-2.
Additionally, several statements made in the plant Updated Final Safety
Analysis Report (UFSAR) indicate the use of assumptions which are commonly
used with HXS1Z. Thus, the staff agrees with the licensee's claim that the
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MXS1Z code was most likely used in the long-term containment analysis
documented in the plant UFSAR.

General [lectric, on behalf of the licensee, evaluated the containment
response to LOCA conditions, using the M3CPT computer calculation for short-
term drywel) pressure response and the SHEX computer code for long-term
suppression pool temperature rosgonso (Reference 17). The results of this

e aluation were compared to similar results obtained from the MICPT/HXS1Z
combination using identical input parameters in order to verify that the
results obtained by SHEX were at least as censervative as those obtained by
MICPT/MXSIZ. Using assumptions consistent with Rowtr uprate, SHEX predicted @
peak suppression poo) temperature of 196.5 *F, while M3CPT/HXSIZ predicted
186.1 “F. Additionally, time/temperature plots obtained from both codes
showed extre @ similarity in predicted suppression poo) temperatures as &
furction of time throughout the event. Since the codes predict essentially
identica)l peak suppression pool temperatures }the SHEX result 15 slightly more
conservative use of SHEX for the analysis of long-term suppression :oo{
response to power uprate is acceptable for Ferm.-2.

3.3.1.2 (ontainment System Performance fvalualion

The licensee evaluated the effects of power uprate on the containmeni response
to postulated LOCAs using the M3CPT/SHEX combination as descrived above. In
addition to using & new code to mode) long-term response, the Jicensee revised
a number of inpul parameters to the containment analysis in oruer to more
accurately reflect actual plant operating conditions. In the short-term
analysis, the licensee assumed a higher initial reactor power Tevel, higher
reactor dome pressure, higher initial drywell temperature, a larger initial
suppression pool water volume, and a higher initial suppression pool
temperature. The analysis, using the revised input parameters, predicted a
peak drywell pressure of 49.9 psig, as compared to 48.3 psig calculated by the
Ticensee at tne current power level as part of the Mark 1 Long Term Prograr.
The uprated peak pressure is bounded by a peak pressure of 56.5 psig which was
calculated by the licensee and is documented in the UFSAR, Additionally, the
peak drywell pressure remains below the containment pressure acceptance
criteria of 62 psig.

In the long-term analysis, the licensee changed a number of assumptions which
would tend to make the results more conservative. These included a fower
suppression pool volume, higher initial suppression ?ool temperature,
feedwater addition to the suppression pool, and a delayed heat exchanger
initiation time. The licensee also made two assumptions which would tend to
make the results less conservative. These assumptions were a lower initial
service water temperature and a more realistic decay heat model, As discussed
above, SHEX predicted a peak suppression pool temperature of 196.5 *F for
uprated conditions, which {s more conservative than the M3CFT/HXSIZ result of
196.1 °F, and the UFSAR value of 1¢1 *F based on the current power level.

The uprated peak suppression pool temperature of 196.5 *F remains below the
acceptance criteria of 198 °F and is, therefore, acceptable.
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The staff has concluded that the containment temperature and pressure response
foliowing & postulated LOCA will remain acceptable after uprate. The staff
also concludes that the containment will continue to meet the requivements for
sufficient margin from temperature and pressure limits as described in 10 (FR
Part 50, Apperdix A, Genera) Design Criterion 50, " .ntainment design basis.”
Tue steff, therefore, considers the containment response following power
uprate to be acceptable.

3.3.2 Emergency %ore Cooling Systems (ECCS)

With the suppression pool temperature remaining below 198 “F, the ECCS NPSH
requirements will sti11) be satisfied after uprate for the 1imiting conaitions
of 0 psig containment pressure, and the maximum expected temperature of pumped
fluids will not change from the UFSAR licensing basis.

2.3.2.1 High Pressure Coolant Injection (HPCL) System

The HPC] system design basis 1s to provide reactor vessel inventory make-up
during s~all and intermediate break for loss-of-coolant accidents (LOCA) and
reactor vesse: 1solation events. The HPC] system is designed to provide its
rated flow »ver a reactor pressure range of 150 psig to a maximum pressure
based on .. lowest SKV safety setpoint. The SRV opening setpoints will be
incressed for power uprate to maintain adequate simmer margin, Increasing the
SRV setpoint pressure has a potentia) impact on the maximum operating pressure
for the HP(]1 system. The effect of power uprate on HPCl system operability,
including potentia) system modifications, was addressed by GE in Reference 3

The required flow rate remains unchanged. However, the HPCI pump and turbine
operational requirements at uprated conditions are increased. The pump lotal
dynamic head is increased by approximately 3 percenc due to SRV setpoint
increase.  The speed and power requirements of the steam turbine are also
increased. The licensee sdopted the assessment of turbine overspeed as
described in the generic topical report and has implemented GE SIL 480 for the
WPC] system. In response to a staff request, the licensee, by letter dited
April 23, 1992, committed to conducting performance tests to ensure WPCI can
operate as designed at uprited conditions (See Section 3.8.3). Successful
completion of these tests should provide reasonable assurance that the
operability of the HPCI system will not decrease because of higher loads
placed on the system, or because of any modification made to the system to
compensate for these increased loads.

3.3.2.2 RHR System (Low Pressure Coplant Injection, LPCL)

The licensee has adopted the gencric evaluation provided in the generic
topical report (Reference 3) for the LPCI mode of the RHR system. This
analysis is applicable ‘o Fermi-2 and there are no changes associated with
power uprate for the LPCI mode of operation.
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The emergency filtration system is designed to maintain the control room
envelope at a slight positive pressure (1/8° water gauge) relative to the
outside atmosphere and thus minimize unfiltered inleakage of contaminated
outside air into the control room durin? an accident. The system accomplishes
the above design objective by bringing in controlled and filtered outside air
and filtering the recirculated air to keep the contro)l room operator doses
within the GSC 19 1imits during an accident. The staff concludes that the
proposed slight uprate in power (4.2 percent) by itself will not cause any
increase in unfiltered inleakage of contaminated outside air into the control
room during an accident since 1t does not change the ventilation design aspect
of the control room emergency filtration system.

The staff recognizes that iodine loading in the make-up air filters and
recirculation air filters will increase marginally (4.2 percent) due to the
proposed power uprate. As noteu above, the staff had concluded earlier that
the control room emergency filtration system filters meet the guidelines of RG
1.67, one of which deal: with the filter loading capability. gy telephone
conversation with the staff on July 29, 1992, the licensee confirmed that its
earlier calculation on the subject filter loading of fodine showed sufficient
margin between the calculated velue and RG 1.52 acceptance criterion to
accommodate the slight increase in fodine loading that can be expected from
power uprate. Bused on the above conversation, the staff concludes that its
earlier conclusion regarding the filters meeting the guidelines of RGC 1.52
continues to oe valid for the proposed uprated power situation.

In its submitta) dated September 24, 1991, the licensee calculated control
room operator voses of 0.28 rem whole body and 7.1 rem thyroid for the uprated
power case. The licensee utilized x/Q values from their UFSAR whici are
different from those used by the staff during the original licensing of ihe
plant. However, by earlier Safety Evaluation Report (SER) and 1ts supplements
for Fermi-2 (NJREG-0798, SER, July 1981; SSER 3, January 1983; SSER 5, Marcn
1985 and SSER 6, July 1985), the staff had approved the control room
habitability systems for Fermi-2, stating that they meet GDC 19 with respect
to contrel room operator doses and applicable RG 1.95 gutdoi\nns with respect
to toxic gas (chlorine) protection provisions. The SSER § calculated Timiting
(dezign basis LOCA) control room operator doses of 16.1 rem thyraid and 1.5
rem whole body, both of which are within the GDC 19 1imit of § rem whole body
or its equivalent to any part of the body (the staff considers 30 rem as the
ecuivalent thyroid dose 1imit on the above basis). In assessing the impact of
ower uprate, the staff used the same x/Q values as during the original

ycensing of the plant, which are more conservative than those usec by the
licensee. The effect of power uprate on the control room operator doses will
be small (a maximum increase of 4.2 percent) and will still be well within the
GOC 18 1imitz. Based on the above findings, the staff concludes tiat the
s1ight power uprate of 4.2 percent by itself will not increase the contr>)
room doses in excess of the GDC 19 1imits.

Based on the above findings, the staff concluaes that the uprated power level
by itself will not have any impact on CRACS meeting its design objectives.
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3.4 lnstrymentation and Control
The staff's evaluation of setpoint changes associated with power uprate was
limited to those setpoint changes for instrucentation fdentified in the
licensee's submittals to the staff, Although the staff has not completed its
review of GE Topical Report NEDC-31336P, “"General flectric Instrument Setpoint
Methodology,* the staff is sufficiently fanilfar with the methods to permit
their application to plant-specific data within the 1imits stated in the
Topical Report.
A review of the 1icensee's submittals indicates that GE performed plant-
specific calculations for the licensee using methods recommended by the
Instrument Society of America (1SA) as out1ined in GE Topical Report NEDC-
31336F (Reference 6).
The following setpoint changes have been proposed by the licensee:
() Flow Bilased 51mulnl:n_lhlrmjl.2n!lL.Iﬂ:.l!ﬂ:kﬂﬂﬂ.ﬁﬁ!:l&lﬂﬂ
Change trip from (0.66W « 64%) to (0.63W « 6]1.4%)
Change Allowable Value from (0.66W + 67%) to (0.63W « 64.3%)
(b) Llﬂz_ﬁllizﬁ.iimul112ﬂ_ln2LmAl_2n!:L.iﬂL.Qﬂl;Lﬂﬂﬂ.QﬂlLlllﬂD
Change trip from (0.66W + 58.7%) to (0.63W + 56.3%)
Change Allowable Value from (0.66W + 61.7%) to (0.63W + §9.2%)
(¢) Reactor Vessel Steam Dome Pressure High
Change trip from 1068 psig to 1083 psig
Change Allowable Value from 1088 psig to 1113 psig
(d) Main Steam High Flow
Change trip from 109 psid to 115.4 psid
Change Allowable Value from 112 psid to 118.4 psid
(e) Rod Block for Two-Looo Operation
Change trip from (0.66W + 58%) to (0.63W + 55.6%)

Change Allowable value from (0.66W + 61%) to (0.63W ¢ £8.5%)
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(f) Rod Block for One-Loop Operation
Change trip from (0.66W « 52.7%) to (0.63W + 50.5%)
Change Allowable Value from (0.66W + 55.7%) to (0.63W + §3 )

(9) WWWM

The turbine first stage pressure setpoint was changed to reflect
the expected pressure at the new 30 percent power point.

(h) %Lﬂm_ﬁm_ ated Thermal Power High Power Clamps

Trese setpoints were not physically changed. However, the change
in the definition of rated thermal power (from 3283 MWt to 3430
MWt) will result in an increase of approximately 137 MWt to each
of these points.

To verify the results 0. tcensee-cponsored calculations and to better
understand the quantitative effects of the assumed instrument errors, the
staff audited the calculatiuns for the reactor vesse) steam dome high pressure
trip, the main steam high “low trip, and the APRM trips (both fixed and flow
bilased). The review demonutrated that the instrumentation errors assumed in
the analyses were conservative with respect to the manufacturers’ ratings and
that the methods of analysis generally conform to those described in
Reference 6. Exceptions to the method. described in Reference 6 are based on
piant-specific data and instrumentation calibration procedures. The staff
also acknowledges that these changes represent mory current knowledge than was
available when the Topical Report was issued in 1986.

The proposed setpoint changes are designed to maintain the existing margins
between the proposed operating conditions and the new trip points. The same
margins to ine new safety 1imits are also maintained. inese new setpuints do
not significantly increase the 1ikelihood of a false trip or a failure to trip
upon demand. Therefore, the staff finds the setpoint changes, as described in
the Ticensee's submittals, to be acceptable for power uprate.

3.5 Auxiliary Systems
3.5.1 Spent Fuel Pool Cooling

The spent fuel cooling system is designed to remove the decay heat generated
by the stored spent fuel assemblies. The system consists of two 50 percent
capacity spent fuel pool cooling pumps and heat exchangers. Backup or
supplemental cooling is provided to the spent fuel pool by the residual heat
removal (RHR) system.
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As @& result of operation at the uprated power level, each reload will affect
the decay heat generation in the spent fuel discharged from the reactor and
the spent fuel pool heat load will slightly increase. The licensee performed
an analysis which indicates that for the norma)l uprated power fuel cycle, the
maximum poul temperature will be 127 *F and, for the emergency full core
offlrad with spent fuel cooling system at maximum cool1n¥ cagacity and
suppiemental RHR cooling, the pool temperature will be 125 *F. Consequently,
the Ticensee determined that the changes are small and are within the design
Timits of the affected systems and components,

Based on 1ts review, the staff agrees with the licensee that the effects of
uprated power level operation on the spent fuel pool cooling 1s insignificant.
Therefore, the staff concludes that there 1s no need for the licensee to
modify i1ts spent fuel pool cooling system design.

3.5.2 MNater Systems

The Vicensee evaluated the impact of power uprate on the various plant water
systems, including the safety-related and nonsafety-related service water
systems, closed loop cooling systems, circulating water system, and the plant
ultimate heat sink. The licensee's evaluations considered increased heat
loads, temperatures, pressures, and flow rates. The results of the staff's
review of these evaluations are discussed below.

3.5.2.1 Service Water Systems
3.5.2.1.]1 Safety-Related Loads

These systems are the emergency equipment service water (EESW) system, the
diese] generator service water (DGSW) system and the residua) heat removal
service water (RHRSW) system. A))] heat removed by these systems is rejected
to the atmosphere via the ultimate heat sink (UHS) which includes the RHRSW
cooling tower. The staff's evaluation of the effects of uprated power leve!
operation on each of these systems is provided below:

The EESW system is desivnod to provide a cooling water source for the
emergency equipment cooling water (EECW) system during a loss of offsite
power, high drywel) pressure, or upon failure of the reactor building closed
cooling water (RBCCW) system. Based on its review, the staff finds that the
original design loads for this system were based on maximum eguipment loads
which are greater than the anticipated equipment loads rusu\ttng from the
uprated power level operation. Therefore, the staff concludes that the
uprated power level operation has no impact to the EESW system design.

The DGSW system is designed to provide cooling water to the emergency diesel
generators (EDGs) during testing and emergency operation. Based on its
review, the staff agrees with the licensee that no change in heat load for
this system due to the uprated Touer level operation will be anticipated since
no new or increased electrical loads are imposed on the EDGs.
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3.5.2.2 Main Condenser/Circulating Mater System/Cooling Tower Performance

The main condenser, circulating water system, and cooling tower are designed
to remove the Feat rejected to the condenser and, thereby, maintain adequately
Tow condenser backpressure. The licensee indicated that the performance of
the main condenser was evaluated and confirmed that the condenser, circulating
water system, and cooling towers are adequate for uprated powe level
operation,

Since the main condenser, circulating water system, and associated cooling
tower 5 not perform any safety function, the staff has not reviewed the
impact of the uprated power leve)l operation to the designs and performances of
these systems,

3.5.2.3 Reactor Building Clozed Cooling Water (RBCCW) System

The 1icensee indicated that the RBOCW system is designed to remove heat frov
ithe auxiliary equipment located in the reactor building. The increase in this
heat load due to uprate power level operation is insignificant, therefore,
there 1s no impact to the RBLCW system design.

Based on our review, the staff agrees with the licensee's conclusion that the
effects of uprated power level operation on the RBCCW system is insignificant
and there 15 no need to modify 1ts RBCOW system design.

3.5.2.4 Jurbine Building Closed Cooling Water (TBCCW) System

The TBCCW system 1s designed to remove heat from both generator-related and
songenerator-related equipment, The licensee has indicated that the increase
in heat loads from this equipment due to the uprated power level operation 1s
insignificant and that the TBCCW system design cooling capacity will not be
exceeded.

Since the TBCOW system does not perform any safety function, the staff has not
reviewed the impact of the uprated power leve! on the TBCCW system design and
performance,

3.5.2.5 Ultimate Heat Sink (UHS)

The licensee indicated that, as a result of operation at the uprated power
yevel, the post-LOCA UHS water temperature will increase, primarily due to an
iriveased reactor decay heat load. This results in a higher evaporation rate
and, therefore, a higher minimum water inventory requirement in the RKR
reservoir. The licensee further indicated that a review was performed to
evaluate the need for a revised TS water inventory requirement. The licensee
determined that the exiting UHS system will provide a sufficient quantity of
water at 2 temperature less than 89 °F (dosi?n temperature) follcwing a LOCA
and that the TS for RHR reservoir water level is adequate due to the
conservatism in the original water requirement calculations. Conseguently,
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the licensee concluded that the UHS design 1s adequate for the uprated power
leve) operation.

Based on our review, the staff concludes that the 1icensee has shown that the
-5 design is adequate for the uprated power operati.on and no modification to
the UHS system is needed.

3.5.3 Standby Liguid Contrel Svstem (SLCS)

In order to accommodate incroas!ﬁ fuel energy requirements for power uprate,
the 1icensee will increase the “°U enrichment of the fuel to a maximum of 5
percent by weight. The increased excess reactivity associated with this
increase in fue! enrichment will impact the reactivity requirements of *he
SLCS. In particular, the licensee will increase the amount of poison (°B)
available to shut down the reactor by increasing the required minimum SLCS
storage tank level. The boron concentration 1imits will range from 8.5 to 9.5
percent sodium pentaborate by weight in solution. The liceﬂ?ce utilizes
sodium pentaborate which is enriched to 65 atom percent of "B. The SLCS
requirements for future operating cycles will be evaluated by the licensee on
2 cycle-specific basis,

7 .5.4 Power Dependent Heating, Ventilation and Air Conditioning (HYAC)

The licensee indicated that operation of the plant at the uprated power level
will result in a maximum increase in process fluid temperatures of
approximately € °F in the steam cycle systems and a maximum of | °F in other
auxiliary systems, with the exception of the fuel pool which will increase
approximately 2 °F during fts maximum loading. The licensee evaluated the
impact of the slight increase of process fluid temperatures on the HVAC
systems in a)) affected areas. The result of this evaluation indicates that
the assumed heat loads in the origina) design calculations are adequate for
operation at the uprated power level. Cunsequently, the licensee has
concluded that the uprated power leve) operation has no impact to the plant
HVAL systems.

Based on our review, the staff concludes that the licensee has shown that
operation of the plant at uprated power level will have no impact to the plant
HVAL systems.

3.6.5 [Fire Protection

The licensee indicated that the operation of the plant at the uprated power
leve] does not affect the fire suppression or detection systems. There are no
physical plant configuration or combustible load changes resulting from the
uprate. The safe shutdown systems and equipment used to achieve and maintain
cold shutdown conditions do not change, and are adequate for the uprated
conditions. The operator actions required to mitigate the consequences of a
fire are not affected. Therefore, t » fire protection systems and analyses
are not affected by the plant power uprate.
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Based on our review of the licensee's submitta), the staff finds that the fire
suppression and detection systems and their associated analyses are not
affected by power uprate.

3.6 Radwaste Syatems and Radiation Sources

In reviewing the radiological portions of this amendment request, the staff
considered only the effects of a 2 percent uncertainty factor on the
radiological evaluations, since the original licensing calculations were
previously performed at the dosign power leve! of 3430 Mwt. The licensee
evaluated the radiological impact of the proposed amendment to show that the
applicable regulatory acceptance criteria continue to be satisfied for the
uprated power conditions. In conducting this evaluation, the licensee
considered the effect of the higher power levels on source terms, onsite and
offsite doses and control room habitability during both normal and accident
conditions.

3.6.1 Liguid Waste Management

The largest source of liquid waste from the Fermi-2 facility arises from
backwash of the condensate demineralizers. As a result of power uprate, the
licensee expects that the average time between condensate demineralizer
backwash/precoat cycles will be reduced slightly, In additinrn, the licensee
noted that the floor drain and waste collector subsystems would not be
expected to experience a significant increase in the total volume of liquid
waste as a result of power uprate.

The Yicensee also noted that an increase in activated corrosion products would
be expected proportional to the power uprate, but that the total volume of
processed waste would not be expected to increase agprectab\y. The 1icensee
concluded, based on a review of plant operating effluent reports and a
corsideration of the expected slight increase in effluents as a result of
power uprate, that the requirements related to 10 CFR Part 20 and 10 CFR

Part 50, Appendix | will continue to be satisfied. Based upon the staff's
review of available plant data and experience with previous power uprates, the
staff concludes that no significant adverse effect on 1iquid effiuents will
occur due to power uprate.

3.6.2 Gaseous Waste Management

The licensee noted that gaseous wastes generated during both norma) and
abnorm:) operation are collected, controlled, processed, stored, and disposed
utilizing the gaseous waste processing treatment systems. These systems
inciude the offgas cystem and standby gas treatment system, as well as other
building ventilation systems. Various devices and processes, such as
radiation monitors, filters, isolation dampers, and fans, are used to contro!
airborne radioactive gases. Finally, the licensee noted that airborne
effluent activity released through building vents is not expected to increase
significantly after power uprate. Based on review of available plant data and
previous experience with other power uprates, the staff concludes that ro
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significant adverse effect on airborne effluents will occur as a resuit of
power uprate.

3.6.3 Radiation Scurces in the Core and Coolant

Radioactive materials in the reactor core are produced in direct proportion to
the fission rate. Thus, the expected increase in the levels of radioactive
materials (for both fission and neutron activation products) produced are
expected to increase by a maximum of 4.2 percent. The licensee noted that
experience to date with operation of Fermi-2 indicates that concentrations of
fission and activation products in the reactor coolant will not increase
significantly above those currently experienced. Current experience with
operation of fermi-2 indicates that the unit operates well below the 0.)
Curie/sec design basis and that current offsite radiological releuse rates are
wel) below the origina) design basis. Based upon a review of available plant
dats and experience with previous power uprates, the staff concludes that no
significant adverse effect on radiation sources in either the core or reactor
coolant will occur due to power uprate.

3.6.4 Radiation Levels

The licensee considered the effects of power uprate on radiation levels in the
“ermi-2 facility during normal operation as well as during post-accident
tonditions. The licensee concluded that radiation levels from both normal
operation and accident ronditions could be increased slightly. However, any
such increase would be small end would be bounded by conservatisms in the
origina' plant design and analysis, Further, the licensee noted that the
calculated offsite radiological consequences are well below the regulatory
Timits set forth in 1O CFR Part 20 and 10 CFR Part 50, Appendix 1. Based on @
review of plant data and prior experience with other power uprates, the staff
finds that no significant adverse effect on radiation levels (either onsite or
offsite) will result from the proposed power uprate.

3.7 Reactor Safety Performance fvaluations

3.7.1 Reactor Transients

The 1imiting UFSAR transients were reevaluated using tne GEMINI transient
analysis methods with uprated power input parameters. The transients were
analyzed at the uprated power and maximum allowed core flow point on the
power/flow operating map for uprated operational conditions.

The current safety 1imit minimum critical power ratio (SLMCPR) was shown to be
applicable for uprated conditions and then used to caiculate the minimum
critical power ratio (MCPR) operating limits. The liniting transient,
feedwater Controller Failure-Maximum Demand with Bypass Failure and Moisture
Separator/Reheater Failure ylelded the groatost change in critical power ratio
(CPR). This delta CPR added to the SLMCPR gives the operating 1imit minimum
critical power ratio (OLMCPR).
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3.7.2 Pesign Basis Accidents

The licersee reanalyzed a number of events to determine the whole-body and
thyroid doses at the exclusion area boundary and in the low population zone.
In evaluating the effects of power uprate on accident consequences, the
licensee reanalyzed the loss-of-200lant accident, the main steam line break
accident, the instrument Tine break, the fuel handling accident, and the
control rod drop accident. These design basis accidents are the same as those
analyzed by the licensec in the initia oso'ot1n9 1icense review and discussed
in NUREG-0798, "Safety Evaluation Report Related to the Operation of Enrico
Fermi Atom - Power Plant Unit No, 2.°

The staff s reviewed the information provided by the licensee as well as the

informa® . contained in NUREG-0798. Based on a review of this information,
| the staff concludes that the analyzed consequences of evaluated accidents will
increase by only the 2 percent uncertainty factor applied to the analyses by
the licensee since these accidents were previously evaluated by the staff in
NUREG-0798 at & thermal power level of 3430 Mwt. The analyzed consequences of
postulated accidents remain within staff acceptasce criteria and are,
therefore, acceptable,

3.7.3 Anticipated Transients Without Scram {ATWS)

| The licensee has stated that the response of Fermi-2 to ATWS events is bounded
by the gereric analyses, the results of which were documented by GE in

| supplement 1 to NEDC-21984P (Peference 5). The ATNS analysis included in
Keference 5 was performed in a manne- consistent with the analysis performed
by GL in 1979 and documented in NEDE-24222, “"Assessment of EWR Mitigaticn of
ATWS, Volume 11." GE provided additional information concerning these generic
analyses 1n a telephone conversation on August 26, 1992, and in a written
submittal (Reference 18). The most significant difference in assumptions
between the analyses in Reference 5 and the 1979 version is that the Keference
S analysi. assumes that reactor operators wou'd maintain reactor water level
near the TAF througnout the event, in accordance with the guidance provided in
Revision 4 of the ?Pcs. Additionally, GE made use of a modified boron mixing
model in the Reference 5 analysis, based on the results of testing. A1) other
assumptions used in the Reference 5 analysis are at least as conservative as

| those used in the NEDE-24222 analysis.

The analysis in Reference 5 assumed the same representative BWR/4 plant as was
assumed in the NEDE-24222 analysis. The two most limiting ATWS events were
evaluated: (1) the inadvertent MSIV closure at full power (MSIVC), and (2)
pressure regulator failure at full power - maximum demand (PREGO). The most
Timiting result: of these analyses are discussed below. The MSIVC analysis
predicts a peak reactor pressure of 1398 psig. For the PREGO event, the
analysis predicts a maximum fuel clad temperature of 1672 *F, a peak
suppression pool temperature of 166 *F, and a peak containment pressure of 6.6
psig. A1l of these peak value: are well within previously established
acceptance criteria.

MR e e e T S
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The staff 1s currently reviewing the generic ATWS analyses contained in
Reference 5 as part of a separate effort (TAC No. nnzsss*, As such, the staff
has not yet made a determination regarding the acceptability of the revised
boron mixing mode) used in the generic ATWS analyses. However, the staff

unt rstands that, for Fermi-2, the potential effects of the revised boron
mixing mode) are more than compensated b{ the change (reduction) in reactor
water leve) throughout the ATWS event, Therefore, use of the revicad boron
mixira mode) will not have a significant effect upon the results of the Fermi-
2 ansiysis. Based upon this information, the staff concludes that the
response of Fermi-2 to ATWS events will remain acceptable after uorate,

3.7.4 Station Bla kout (SBO)

The licensee indicated that the plant response and coping capabilities for an
SBO event are impacted slightly by operation at the uprated power 1. ¢) due to
the increase in the operating temperature of the primary coolant system,
increase 1n the deca heat, and increase in the main steam safety/relief valve
setpoints, The lice see evaluated the impact of these increases to the
condensate water requirement and the temperature heat-up in the areas which
contain equipment necessary to mitigate the SBO event. The 1icensee concluded
thut no changes to the required coping time and to the systems and equipment
used 1o respond to an SBO event are required.

Based on 1ts review, the ..aff finds that the impact to an SBO event due to
the operation of uprated power level will be insignificant and that no changes
1o the reguired copi.g time and to the systems and quipment used to respond
to an SBO event are required.

3.6 Additional Aspects of Power Uprate
3.8.1 High fnergy Line Break (HELE)

The slight increase in the operating pressure and temperature caused by the
power uprate results in a small increase in the mass and energy release rates
following HELE. This results in a small increase in the subcompartment
pressure and temperature profiles and a neglrgible change in the humigity
profile. The licernsee has reevaluated the NELB for the main steam system,
feedwater system, high pre sure coolant injection system, reactor core
isolation cooling system, and reactor water cleanup system. As a result of
this reevaluatisn, the Vicensee has concluded that the affected building and
cubicles that support the safety-related functions are designed to witnstand
the resulting pressure and thermal loading following a high-energy lire break.
The staff has reviewed the results of the licensee's re-analysis and finds
them acceptable.

The 1icensee has alsc evaluatec the calculations supporting the disp.sition of
potential targets of pipe whip and jet impingement from the postulated HELBs
and determined that they are adequate for the safe shutdown effects in the
uprated power condition. Existing pipe whip restraints and jet impingement
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Detroit Edison letter, NRC-92-0065, *Detroit Edison Response to
NRCInstrumentation & Controls Systems Branch (ICSB) Additional Questions
on fermi-2 Power Uprate Submittal (TAC NO. 82102)," dated May 11, 1992.

Detroit Edison letter, NRC-92-0098, *Additional Information Requested by
the NRC Project Manager for Preparation of an Environmental Impact
Statement for the Fermi-2 Power Uprate License Amendment Reguest,® dated
August 12, 1982.

Detroit Edison letter, NRC-92-0095, "Detroit Edisun Response to NRC Plart
System pranch (SPLB) Verbal Request for Additionai Information on
Fermi-2 Power Uprate Submittal (TAC NO. 82102)," dated August 13, 1982,

GE letter, "Response to NRC Questions on the Generic Power Uprate ATWS
Analysis," dated September 1, 1982.



