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NEDC-31984P i

SATETY EVALUATION REPORT

3,0 Analytical Evzivations

3,1 Loss of Feedwater i low Transienc

Generic Eleciric provided analytical evaluations of the generic aspects of
power uprate ‘n report NEDC-31984P, Volume 1 and Volume 2. (rn particular, the
Loss uf Feeuwater Flow (.OF¥) transient results for all classes of opercting .
reactors was presented. These evaluations were presented to show that the

original design basis for tae reactor core isolation cooling (RCIC) for

maintiining water leve' above the top of the active fuel (TAF) were preserved

during a loss of normal feecwater with the other higher caracity nigh pressure

water supply system assumed fai'ed. The hounding aralyses for BWR/4, BuR/D

and BWR/E plants is presented. Thete reductions in water Tevel with uprated

power are compared to the macimun wates level reduction for the o+igina’

licensing basis of these same p'cuts, 1n tne "imiting case, & 218 nch BWR/4

vessel, at least five feer of water remain above the TAF, The worst case LOFW
transient snows 3 roducticn of trhe mintium water level from approximately ten

feet ahove TAF (oriqinal licensing bas* ) to greater than five feet above TA}

for the vprate puwer case with conservatively assumed delayed mitigative

features such as RCIC initiation, Th2 water level oulside the shroud remains

above tine level onc FCLS initiating setpoint. Evon though the results of the
decreased water level are acceptible in meeting the original licensing besis of

the plant, i.e. water 'evcl above TAF, the plant specific evaluation that

references the generic results shoulu provide a discussion on the reduction of

s1fety margin associated with the reduced water evei resulting from power

uprate when compared to the original iicensina basis. The trensient results

with relaxed parameters should Je presented separately. The plant specific

submittals should aisc address the impact of & reduced water level on operator

action times for tie LOFW transient with additional failures.
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3.2 Stability

"he BWR Owner's Group and the NRC are addressing ways to minimize the |
occurrence and potential effects of oscillations that have occasionally been
observed for certain BWR operating conditions. Until a resolution is
developed, procedures have been incorporated in accordance with NRC Bulletin
88-07 and Supplement 1 to that bulletin which restrict plant operation

in the high power, low core flow region of the power/flow operating map for
power uprate. Plant specific submittals will adopl these procedures to
develop their power/tlow operating map.

3.3 Core Spray Distribution ,

The applicability of the core spray distiibution analysis ascumptions at power
uprate conditions, used in the GE LOCA/CCCS models was addressed in the
NEDC-31984P generic report. In the short term, no credit 15 given for core
spray flow to high power fuel bundles until the upper plenum region forms »
poal of water covering the upper tie plate of all fuel bunules. The drainage
flow rate to the high power bundles and average core 15 determined bv counter
current flow limiting (CCFL) characteristics further reducing credit for

core spray. The model allows CCFL breakdown in the peripiera! region of the
core after the upper plenum water level raises atove the ¢ e soray sparge:.
when the peripheral CCFL breakdown occurs, there is a rapid drainage of water
from the upper plenum to the lower plenum through the periphecal bundies of the
core, supporting reflooding of the core from the lower plenum. This “esuli¢ in
very little credit for core spray cooliag du:ing the short Lerm response to a
postulated LOCA. Since a power uprate results in a radia’ bundie power profile
that is flatter across the core, plant specific submictals must provide
assurance that the codes used to predict CCFL breakdown throuyr peripheral
lcwer power bundies during a postulated LOCA are valid for the bundle powers
and distributions associated with power uprate.

In the longer term, credit for core spray is taken while the water level is
below the TAF. For these conditions, at least one core spray loop will be
operating. Test data for verifying ¢are spray distribution is based on the
short term portion of the transient when power levels and steam generation from
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the core, or depressurization, are much higher than ir the long term portion of
the trarsient, Therefore, any steam generated in the long term is less severe
then the steam generaced in the short term tests which are used to verify core
spray Jistribution, even at uprated power.

The short term effects of power uprate are addressed in the GE LOCA/ECCS
models and plant specific submittals will utilize these models to show comp-
Tiance with the 10 CFR 50,46 criteria, because the models do not take credit
for core spray in the short term at the higher steam gencration rates, The
impacts of power uprate on core spray distributign during long term cocling
are bounded by the short term tests at the higher steaming rates.

3.4 Safety Limit Minimum Critical Power Ratio

Plant specific submittals shall contain analyses to confirm that the safety
Timit minimum critical power ratio (SLMCPR) is appropriate fur the upraied
aver2ge bundie power, This will be done by comparing bundie power to the
applicabie SLMCPR basis i~ GESTAR (NEDE-24011-P-A-10-US," Generzl Electric
Standard Application for Reactor Fuei (GESTAR),"™ U.S. Supplement, March
1991). If a new plant specific SLMCPR is needed becaus: the upriated core
average bundle power exceeds the documented licentirg basis, it wiil be
tstabiished using the same NRC approved procedures and be included in the
plant specific submittal,

4.1 Low Pressure Emergency Core Cociing System (ECCS)

The operaticnal conditions for the low pressure ECCS will not be affected by
pcwer uprate. The pressure set points of the residual heau removal (RHR), and
the low pressure coolant injection (LPCI) modes of operation will not be
changed for power uprate therefore these systems will not experience higher
operating pressures. The licensing and cesign flow rates of the low pressure
ELCS will not be increased. In addition, the RiR shutdown cooling made flow
rates & - operating pressure will not be increased. Since these systems do not
experience difrerent operating conditions, there 1s no impact due to power
uprate, except for a possible longer cooldown time.
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4.2 High Piessure Coolant Injection (HPCI) and Reactor Core Isulation Cooling
(RCIC) Systems

The HPCI and RCIC system design bases are to pravida reactor vessel inventory
makeup duriny swall ana intermediate break loss of coolant accidents (HPCI
only with other ECCS as backup), ard transients invelvine loss of feedwater
flow (RCIC with HPCI as backup).

The HPCI ad RCIC systums are desigred to provide their rated flows over a
reactor vesse' pressure range of 150 psig to the maximum pressure based on the
lowest safety relief valve (3RV) spring safety setpoint. The SRV opening
setpoints will be increased for power uprate to maintain adequate simmer
margin, Increasing the SRV setpoint pressure has a potential impact on the
maximym operating prossure for the HPCI and RCIC systems (for isolation
events !,

4.2.1}Assessment of HPC! Performance

The reguired HPCI water flow rate remains unchanged. Howover, the HPCI pump
and turbine operational requiruments at uprated conditions are increased; the
pump total dynamic head by approximately three percent due to an SRV setpoint
increase, and new speed and power reguirements by the steam turoine {increased
steam flow cate and inlet control valve steam pressure).

4.2.2 Assessment of RCIC Performance

The RCIC operaticonal requirements were reviewed in the samc manner as
described above for the HPC! system. The RCIC system design flow rate remains
unchanged and similar requirements are required of the pump and the turbine,
as in the HPCI system,

4,2.3 Assessment of Turbine Overspeeding

The assessment of turbine overspeeding is described in the tupizal report
hecause the startup transient for Lhe HRE(C] and RCIC systems are at a
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patentially higher inlet pressure which may result “n increased turbine
overspeeding, .ncreasing the prooability of the system to trip, Modifications
wil)l be made to the HPC! systems wi'k Terry Corporatinn turbine assemblies as
describec in GE Services Informatior Letter (SIL) No, 480, Modifications to
the RCIC system will be made as described in GE SIL Ne. 377. In order to
avoid the possibility of turbine overspeed trips, plant specific submitiuls
must address the modifications aadressed in GE SIL No, 4BO and GE SIL No. 377
(Jr equivalent modification) as part of their power uprate program,

4.2.4 Conclusion

Licensee plant specific submittals for power uprate must provide assurance
that their HPCI and RCIC systems are capable of injecting their design flow
ratec at the higher orerating parameters associated wiih power uprate.
Licensees must also provide assurance that the reliability of these systems
will not be decreased because of the higher loads placed on the systems or
hecause of any moaifications wade Lo these systems to compensate for these
increased loads.

4.3 1iigh Pressure Core Spray (HPCS) System

The HPCS systems on BWR/S and BWR/6 plants =onsists of a single, motor-driven
centrifugal pumps (located ocutside the primary containment), a peripheral ring
sproy sparger in the reactor vessel located above the core, and assccialed
piping, valves, controls and instrumentation, The systom is designed to
operate from normal offsite auxiliary power or from a standby diesel generalo-
{if orfsite power 1s not available).

The primary purpcse of the HPCS is to maintain reactor vessel water inventory
for the small break LOCA that does not inmediately depressurize the vessel.
The H4PCS also serves as a backup to the RCIC system for the 10ss of feedwater
flow transient.

The HPCS systems were designed to p-  de makeup water over the entire
operating pressure range and the p ssical equipment is designed compatible
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are smaly whin compared to the original operating conditions of 1000 psig and
S40°F, A review of plant-specific operating data to assure that the
recirculation system will accommodate the expected small increase in flow
resistance due to the increase in core average void fraction at the uprated
condition when operating at muximum core flow will be performed. The results
will be documented in the plant-specific licensing report, Evaluation of
recirculation system vibration due to the potential for increased flow will
alsn be addressed in the plant specific report. The recirculation system, as
well as other pressure boundary system or components, must continue to meet
the ASME code requirements,

4.6 Safety Relief Valves

The performance of BWR safety relief valves (SRV) was evaluated under the
conditions of power uprave such as higher steam flow (£%), higher operating
pressure (+40 psi), and higher temporature (L°F). The increase steam 1 low
should not affect the SRVs, since the valves are normally closed and the
onening transient is not significantly different for transients initiated from
higher steam fiow conditions. The existing SRVs must have sufficient capacity
to accommodate transients which occur from uprated power. Spuecific plant
submittals will be required to confirm this capebility ‘o meet ASME code
requirements for overpressure,

To ensure adecuate simmer marygin, the vaive spring opening setpoint presiure
wiil be increased proportionally to the operating pressure. Proceqdurcs
currently used for racertification of SKvs will reguire revision to provice
testing at the higher normal operating prossure. Pressure switcheu, vhich are
used in some plants to open SRVs during pressure transients, will require
reset*ing. The pressuce switch setpoints will te chosen high to tiimit SRV
actuations under minor transients, yet low enough to provide the reliet action
taken credit fur in transient analyses. The ahove mentioned items will b2
addressed by 'izensees in their plant specific submittals for power uprate.
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4.7 Main Steam Isolation Valves (MSIVs)

The reactor coolant pressure boundary requirements of the MSIVs such as
closur2 time and leakage will continue to be monitored by various vurveillance
requirements in the plant Technical Specifications to ensure ths origina.
licensing basis for the MSIVs is preserved.

The class IE components such as MSIV limit switches and solenoid valves, could
be potentially affected by the slightly higher operating temperature, due to
power uprate. It is necessary that the design conditions For these comoopents
bound the power uprate zconditions. This must be confirmed on a p'ant specific
basis to assure potential accident conditions are tounded.

5.0 Impact on Safety Margin

5.1 Fue® herma! Limits

No crhange i5 reguired in vhe basic fuel design to achieve uprated power level
or to maintain the margins as dJdisrussed in this repart. No increase in
allowable peak bundle power is reguested. A slightly flatter radial power
distribution may be ucilized to supply the additional power and still maintain
limiting fuel burdles within their present constrainte. The fuel operating
Timits such as maximum average planer lingar heat generation rate (MAPLHGR) and
operating limit minimum critical power rate (OLMCPR) will still be met at the
uprated power level., The plant-specific submittal will confirm the acceptabi-
lity of these operating limits as set for uprated power operation. Reload
analyses will rontinue to meet the acceptavle MRC criteria as cpecified in
NECE-24011-2-A-10-US, “"General Electric Standard spplication for keactor Fuel
(3ESTAR)," US Supplement, March 1991, New fuel designs will meel NRC approved
acceptance criteria. GE fuel will meet the criteria accepted Ly the NRC as
specified in NEDO-31908, “Licensing Criteria for Fuel Designs," January 1991.

5.2 Design Pasis Accidents

The BWR licensing evalvations will be continued by demonstréting the ability
for coping with the full spectrum of hypothetical pipe break sizes in the
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largest recirculation, steam, feedwater, and ECCS lines, down to breaks as
small as instrument lines. This break spectrum analytically investigates a
full spectrum of large and small, high and low energy line btreaks, and the
success of plant systems in dealing with them while accommodating a single
active equipmenrt failure in addition to a postulated LOCA. Challenges to the
fue), containment, and the radiological releases will be assessed on a plant
specific basis.

The plant specific analyses will include challences to the fuel by calculating
the fuel peak claading temperature (PCT) along with evaluating the other 10
CFR 50.846 acceptance criteria. The challenges to the contaimment that are
impacied by power uprate include plant specific containment pressure and
temperature, Containment dynamic loads which may be affected by power uprate
will also be evaiuated in the plant specific submittal.

5.3 Transient fvaluations

The effects of plant transients are evalyated against the safety limit minimum
critical power ratio (SLMCPR) which is a limit that is established using NRC
approved procedures viscussed elsewhere in this evaluation. The SLMCPR wii)

be confirmed for each plant requesting a power uprate, Transient events will
continue to be evaiuated against this SLMCPR, using NRC approved procedures,
for establishing the operating limit MCPR, This oparating limit MCP: «*11 be
documented in each plant specific uprate submittal and confirmed for ... cycle
of operation in the reload analysis.
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