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RS-01-307
December 18, 2001

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Quad Cities Nuclear Power Station, Units 1 and 2
Facility Operating License Nos. DPR-29 and DPR-30
NRC Docket Nos. 50-254 and 50-265

Subject: Review of Draft Power Uprate Safety Evaluation

References: (1) Letter from R. M. Krich (Commonwealth Edison Company) to U. S. NRC,
“Request for License Amendment for Power Uprate Operation,” dated December

27,2000

(2) Letter from A. J. Mendiola (U. S. NRC) to O. D. Kingsley (Exelon Generation
Company, LLC), “Quad Cities Nuclear Power Station, Units 1 and 2 — Draft
Safety Evaluation for Proposed Extended Power Uprate License Amendments,”
dated December 14, 2001

In Reference 1, Commonwealth Edison Company, now Exelon Generation Company (EGC),
LLC, submitted a request for changes to the operating licenses and Technical Specifications for
Dresden Nuclear Power Station, Units 2 and 3 and Quad Cities Nuclear Power Station
(QCNPS), Units 1 and 2 to allow operation at uprated power levels. In Reference 2, the NRC
provided a draft safety evaluation for these proposed changes for QCNPS and requested that
EGC provide any comments with regard to factual accuracy and identify any proprietary
information contained in the draft safety evaluation. This information was requested to be
provided by December 17, 2001. An electronic version of these comments was provided to Mr.
S. N. Bailey of the NRC on December 17, 2001, as requested.

The attachment to this letter provides a marked-up copy of the draft safety evaluation indicating
comments. None of the information has been identified as proprietary.
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Should you have any questions related to this letter, please contact Mr. Allan R. Haeger at (630)
657-2807.

Respectfully,

%/LZ(Z/{, a \/w%

K. R. Jury
Director — Licensing
Mid-West Regional Operating Group

Attachment:
Marked-Up Draft Safety Evaluation for Quad Cities Nuclear Power Station
cc: Regional Administrator — NRC Region llI

NRC Senior Resident Inspector — Quad Cities Nuclear Power Station
Office of Nuclear Facility Safety — lllinois Department of Nuclear Safety
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. TO FACILITY OPERATIN : NO. DPR-29

AND AMENDMENT NO. TO FACILITY OPERAT {©. DPR-30

N

EXELON GENERATION C

1.0 OVERVIEW
1.1 Introduction

Commonwealth Edison Company (ComEd),
enses DPR-29 and DPR-30 for the Quad Cities
2 (QCNPS). The proposed amendments would allow an
ating power level from 2511 megawatts thermal (MWt)
ould increase the current rated thermal power (RTP)

increase in tr
to 2957 MWi. -
by approxin
original gg%

char;ggﬁ%e Technical
ation at 2957 MWi.

ions (TS) appended to the operating licenses to allow plant
amendments would also modify license conditions and request

énses to Exelon Generation Company, LLC (EGC, the licensee). By letter

_ 001, EGC informed the Nuclear Regulatory Commission (NRC) that it
nsibility for all pending actions that were requested by ComEd. EGC later
supplemented the original license amendment application by letters dated February 12,
March 20, April 6 and 13, May 3, 18, and 29, June 5, 7, and 15, July 6 and 23, August 7, 8, 9,
13 (two letters), 14 (two letters), 29, and 31 (two letters), September 5, 19, 25, and 27 (two
letters), October 17, November 2 (two letters), 16, and 30, and December 10, 2001.
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The proposed amendment included changes to the reactor vessel water level - low scram and
isolation setpoints to support the EPU. However, EGC stated that changing these setpoints
would provide additional margin and allow operators to prevent a scram in the event of
perturbations in feedwater flow. By letter dated February 22, 2001, EGC requested that the

the change is not discussed in this safety evaluation.

1.2 Background

licensee's December 27, 2000, submittal. Attachmen

licensee’s safety analysis report, General Electric (GE) ! -

(LTR) NEDC-32961P (Reference 2). Revision 2 of the S; lysis Report (Reference 28),
submitted August 31, 2001, changed some proprietary desig| $:and updated the text to
reflect information provided to NRC in preceding cor \ revise information that

does not significantly affect the conclusions of the origi censee's submittal
contained plant-specific information consiste
GE LTR NEDC-32424P-A (Proprietary), “Gefy
Reactor (BWR) Extended EPU," Febru g
included the staff's position paper on E ¢ some items, the licensee

(Proprietary), "Generic Evaluation: L Electric Boiling Water Reactor Extended EPU,”
February 2000 (Reference 5), . R2 generic evaluations are based on
(a)an mcrease in the thermal - it above the unit's ORTP, (b) reactor

»*NPS spec:lfc analyses in support of the EPU The audit findings

rium” core and
scussed in Section 2.6 of this safety evaluation (SE).

eir resolutions a

also proposed to partially implement the average power range monitor (APRM)/rod
block monitor (RBM) TS (ARTS) power-and flow-dependent limits. The QCNPS proposed EPU
will not increase the operating pressure or the current licensed core flow. EPU operation will
not increase reactor vessel dome pressure because the plant will have (after modifications to
power generation equipment) sufficient pressure control and turbine flow capabilities to control
the pressure at the turbine inlet. Higher steam flow will be generated through a more uniform
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(flattened) core power distribution and an increase in the corresponding FW to match the higher
steam flow. The ‘flattened’ power distribution refers to an increase in the average bundle
power, while the peak bundle power limit remains the same. The licensee also plans to revise
the loading pattern of the core, use larger reload batch sizes, and introduce GE-14 fuel. The
NRC approved the use of GE-14 fuel by letter dated December xx, 2001.

1.4 Staff Evaluation

The NRC staff's review of the QCNPS EPU amendment

conformance to the generlc boiling-water reactor (BW
ELTR2. ELTR1 and ELTRZ2 have previously been acce ble g

for EPU applications (References 4 and 6). The staff al he 1998 safety evaluatlon (SE)
for the Monticello Nuclear Generating Plant EPU as a giit e and depth of review. The
licensee’s application requested EPU for both QCNPS = ear Power Station,
Units 2 and 3 (DNPS), the sister site of QCNPS, u proach, where

Table 1-3 of the QCNPS safety analysis | sthe nuclear steam supply
system (NSSS) computer codes used ig t y

code for application to emerge : 0bling systev. (ECCS) loss-of-coolant accident

(LOCA) analyses. The licengee ﬁ proved version of the NRC-approved
SCAT codef: , 1 anced fuel features (partial length rods and
new critica z | en accepted for transient analyses and TASC

A analysis. (The staff is currently completing its review of
iew, we believe that the use of the TASC code would

reanalyzed or confirmed to be valid for every reload and the non limiting safety analyses of
record are documented in Chapter 15 of the QCNPS updated final safety analysis report
(UFSAR). Limiting transient or accident analyses are generally defined as analyses of events
that could potentially affect the core operating and safety limits that ensure the safe operation of
the plant.
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Detailed discussions of individual review topics follow. Since the licensee’s submittal and safety
analysis report (SAR) follow the format of the previously reviewed generic ELTRs, the
evaluations below generally follow the same format and section numbering scheme.

2.0 REACTOR CORE AND FUEL PERFORMANCE

ated for each
performance,

The core thermal-hydraulic design and fuel performance characteristi
fuel cycle. The following sections address the effect of th
thermal limits, power/flow map, and reactor stability.

2.1 Fuel Design and Operation

re not damaged duging normal
ndles would not be so severe
uel rod failures during

Fuel bundles are designed to ensure that (a) the fuel bt
steady-state operation and AOOs, (b) any damage to the
as to prevent control rod insertion when required, (c) th

accidents is not underestimated during accidents, and i of the core is always
maintained. For each fuel vendor, use of NRC-approved fuel d tance criteria and
analysis methodologies assures that the fuel buric erf that is consistent
with the objectives of Sections 4.2 and 4.3 ¢ ; d the applicable general

design criteria (GDC) of 10 CFR Part 50

ed EPU would increase the average
e increased power density would be

; Rs The increased operating power would
acteristics. The EPU is achleved by

The licensee’s SAR (Reference
power densit proportlonally to

14 core design to demonstrate the feasibility of operation at the higher thermal
vith the MELLLA rod line while maintaining the fuel design limits. Limits on the fuel
rod linear heat generation rates (LHGRs) ensure compliance with the fuel mechanical design
bases. The thermal-hydraulic design and the operating limits (OLs) ensure an acceptably low
probability of boiling-transition-induced fuel cladding failure in the core in the event of an AOO.
The fuel cycle design calculations demonstrated that these fuel design limits would be
maintained and the subsequent reload core designs at the EPU power level will take into
account these limits to ensure acceptable differences between the licensing limits and their
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corresponding operating values. The currently approved fuel design burnup limits will not be
exceeded. This is acceptable to the staff.

2.2 Thermal Limits Assessment

nd the

GDC 10 of 10 CFR Part 50 Appendix A, reqwres that the reactor core
sure that the
al operation,
nits are not

specified acceptable fuel design limits (SAFDLs) are not
including AOOs. OLs are established to assure that regula
exceeded for a range of postulated events (transients a

i

The effects of the higher MELLLA rod line and power
following sections. Thermal limits management with At
discussed in Section 9.2 of the licensee’s SAR.

The safety limit minimum critical power ratio (Sl percent of the fuel
rods are protected from boiling transition d 1 i " The operating limit

minimum critical power ratio (OLMCPR)
result of an AOO.

Table 9-1 of the licensee’s SAR pr
and for the representative equili
MWt. Table 9 2 presents the

QCNPS EPU power level of 2957
ults based on the calculated SLMCPR,

stated that the required OLMCPR is not expected to change
wn in Table 3-1 of ELTR1 and Figure 5-3 of ELTRZ2.

yed and experimentally benchmarked.

The staff's findings and the GNF corrective actions to resolve the findings are summarized in
Section 2.6 and Attachment 1 of this SE. The ARTS power-and flow-dependent MCPR limits
are discussed in Section 9.2.

2.2.2 Maximum Average Planar Linear Heat-Generation Rate (MAPLHGR) and Maximum
LHGR Operating Limits
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The MAPLHGR OL is based on the most limiting LOCA and ensures compliance with the ECCS
acceptance criteria in 10 CFR 50.46. For every new fuel type, the fuel vendors perform LOCA
analyses to confirm compliance with the LOCA acceptance criteria, and for every reload
licensees confirm that the MAPLHGR OL for each reload fuel bundle design remains
applicable.

tion based on

As discussed in Section 4.3 of this SE, the licensee performed the LO,
el. The licensee

the representative GE-14 equilibrium core and operation atihe EPU

licensee stated that the LHGR limits are fuel dependent
level, but added that changes to the GNF advanced corer

transition reload cycle-specific analysis,
transition cycle reload analysis will beb PU operating condltlons and

‘ : ion will result in more fuel bundles
operating at or near the boiling i i thi ult in a slight increase in the

SLMCPR. However any S M hstitute a TS change and the licensee

its in the cycle-specific core OL report (COLR), as
@Ilcensee cannot exceed the NRC-approved burnup
lic nsee has appropriately considered the effects of the
Jfuel deS|gn performance, and that the thermal limits are

required in Set
limits. The stal
MELLLA/EPﬁ%pera

ically by about 0.2 to 0.3 percent delta K for each 5 percent power
of reactivity is not expected to affect the ability to manage the power

sult in an earlier all-rod-out condition during the operating cycle, however, through reload
fuel cycle-specific core analyses, the core can be designed with sufficient excess reactivity to
maintain the fuel cycle length. Changes to the hot excess reactivity can also affect the cold to
hot reactivity difference. The licensee stated that the cycle-specific reload core analysis will
ensure that the minimum shutdown margin requirements are met for each core design, and that
the current design and TS cold shutdown margin will be met. Since the licensee will continue to
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confirm that the TS cold shutdown requirements will be met for each reload core operation, the
staff finds this acceptable.

2.3.1 Power/Flow Operating Map

submittal.

The MELLLA upper boundary line replaces the current g

pump speed of 102.5 percent would be 70.2
associated SLO core flow would then be 5
hour (Mlbm/hr)). The licensee would pe

ents of reactor stability interim corrective
’%lng Iong-term stablhty solution (LTS) Option i

s does not prevent the utility from validating the ICA region boundries using the
ODY Y code. The staff's review and acceptance of the ODYSY stability application LTR
(NEDC-32992P) are documented in an April 20, 2001, safety evaluation report (SER)
(Reference 45). The decay ratio adder of 0.15 will not be applied as this represents stability
validation similar to the Enhanced Option [-A.
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The above was reviewed at an audit at GNF San Jose from December 3 thru 7, 2001, and was
found to be satisfactory for ICA implementation.

Maintaining adequate SLMCPR protection is assured by using the OPRM scram available in
Option 1ll. The application of the so-called DIVOM curve was audited in the June 2001 visit.

oscillation magnitude (OM). The DIVOM curves are normalized curv
versus hot bundle oscillation. GNF has generated generi es for
mode oscillations. The two curves are intended to be us

Section 2.6 of this SE.

On June 29, 2001, GENE submittedal ion regarding the use of the
DIVOM curve. GENE reported tha i oad licensing calculations using the generic
DIVOM curve may be nonconservat i e stability detect and suppress trip
systems. For the Optlon I he i tem setpoints, which ensure adequate

gh core-averaged power-to-flow ratios for the core wide
3. figure of merit for the generic regional DIVOM curve,

which licensee _ >
their units. Th ption [l will not be armed (operational) until the Part 21

A (CRD) system controls gross changes in core reactivity by positioning
ontrol rods W|th|n the reactor The CRD system is also requured to scram

W|thdrawal functions of the CRD system depend on the operatlng reactor pressure and the
difference between the CRD system hydraulic control unit (HCU) pressure and the reactor
vessel bottom head pressure.

The licensee stated that since there is no increase in the reactor operating pressure, the CRD
scram performance and compliance with the current TS scram requirements are not affected by
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the operation at the EPU power level. The CRD system was generically evaluated in

Section 5.6.3 and J.2.3.3 of ELTR1 and Section 4.4 of Supplement 1 to ELTR2. The licensee
stated that since the generic evaluation concluded that the CRD systems for BWR/2-6 designs
are acceptable for EPU as high as 20 percent above the original rated power, no additional
plant-specific calculations are required beyond confirmatory evaluation. The licensee
performed confirmatory evaluations of the performance of the CRD sy&e}m att T
conditions based on a reactor dome pressure of 1005 psig with an addi 35 psid added to
account for the static head of water in the vessel.

The licensee stated that for CRD insertion and withdraw:
between the HCU and the vessel bottom head is 250 ps
pump capability and determined that the CRD pumps
required pressure difference for operation at the EPU
the required CRD cooling and drive flows for EPU oper. 'stated that the cooling and
drive flows are assured by the automatic operation of the :

would compensate for any changes in the reactor pregsure. ° determined that the
operation of the QCNPS CRD system is consistent. wit ations in ELTR1 and
ELTR2, and that the CRD system is, therefore, &g design functions of

rapid rod insertion (scram) and rod positioniag

the pressure for the scram.
cumulator pressure may not

However, at higher power, such as d )
s ‘is designed to use the reactor

be sufficient due to the system loss

“*5" Reactor Core and Fuel Performance

2.1 Fuel Design and QOperation
2.2 Thermal Limits Assessment

2.3 Reactivity Characteristics
2.4 Stability
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9 Reactor Safety Performance Evaluations

9.1 Reactor Transients

9.3 Design Basis Accidents
9.4 Special Events

Attachment 1 is the staff’s audit report.

The SRXB staff audit, conducted during the week of Jur
licensee’s SAR being reviewed by SRXB. As stated i
resolved during the audit, and the rest were resolved
(RAIs) and the licensee responses. With the exception
and the ATWS questions in the Attachment, all open

In response to the staff concerns, the GEXL14 correlation wa
the staff for review (Reference 58). Any changes tha

The staff's review of the reacto
of the power uprate on the stru

ected systems focused on the effects
ary integrity of the piping systems and

or temperature (remains at 547 °F). The steam flow rate will
11.71 x108 Ib,/hr (an increase of approximately 20 percent) for

nd relief valves (S&RVs) provide overpressure protection for the NSSS, preventing
e nuclear system pressure boundary and uncontrolled release of fission products.
Each unit has eight spring-actuated safety valves (SSVs) (unpiped) which discharge directly
into the drywell, rather than the suppression pool. Each unit also has four relief valves (RVs),
and a single dual function safety/relief valve (SRV), which are piped to the suppression pool.
These S&RVs, together with the reactor scram function, provide the overpressure protection.
The S&RV setpoints are established to provide the overpressure protection function while
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ensuring that there are adequate pressure differences (simmer margin) between the reactor
operating pressure and the S&RV actuation setpoints. The S&RV setpoints are also selected to
be high enough to prevent unnecessary S&RV actuations during normal plant maneuvers.

The licensee evaluated the capabilities of the S&RVs to provide overpressure protection based

operation, the licensee will not change the SSV, RV,
reactor dome operating pressure will not change.

Table 5-1 of the licensee's SAR lists the ALs of the SR\
tolerance. QCNPS has 13 safety and RVs, with 1 SRV
at 1240 psig, 2 SSVs set at 1250 psig, and 4 SSVs s
actuate at 1101 psig, and two are set at 1124 psig. ..

Since the licensee performed limiting Amer chanicaliEngineers (ASME)
e‘%ent of the EPU power

the staff accepts the licensee’'s assessment th s-will have sufficient capacity to
handle the increased steam flow ele/ Ahe EPU power level. The ASME
overpressure situation is evalu i ach cycle- specmc reload analysis. Therefore, the
capability of the S&RVs to ens ) otection will be confirmed in the all

remains at 12§ Y allowable peak pressure for the reactor vessel and the
RCPB is - percent of ;ﬁe design pressure of 1250 psig), which is the acceptance
limit fo ization: he most limiting pressurization transient is analyzed on a cycle-

would be applicable for each EPU reload cycle.

iss failure (TTNBP). The licensee analyzed both events based on an initial
05 psig with one SRV out of service (OOS) 102 percent of the EPU rated

Ilcen e determined that MSIV closure with valve position scram failure was the most limiting
pressurization transient, relative to the TTNBP calculation. The MSIV closure event resulted in
a maximum reactor dome pressure of 1336 psig, which corresponds to a vessel bottom head
pressure of 1358 psig. Therefore, the peak calculated dome pressure (1336 psig) remains
below the TS 1345 psig safety limit and the peak reactor vessel pressure (1358 psig) remains
within the ASME limit of 1375 psig. The licensee concluded that there is no decrease in safety
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margin and the EPU overpressure protection analysis (given in Figures 3-1 and 3-2 of
Reference 2) is consistent with the generic analysis in Section 3.8 of ELTR2.

The maximum calculated pressure in the current ASME overpressure transient analysis meets
both the ASME and the TS pressure limits. Therefore, the staff concludes that the,licensee has
demonstrated an acceptable plant response to overpressure conditions.for EPA yerati

3.3 Reactor Pressure Vessel (RPV) and Internals

early dosimetry and assomated analysis which does not
Guide (RG) 1.190. New fluence estimates calculated fo
methodology of GE topical report NEDC-32983P, “Gen

2004, for Unit 1 and until March 10, 2
cycle of EPU operation.

The licensee estimates the peakinside surf ence value for QCNPS to be 4.5 x10"
nfcm? for 32 EFPYs of operatlo ]
The new estimate appears lower than

3 original estimate. The licensee justified the

' QCNPS vessel has a larger diameter than BWRs with
ensity is lower than in comparable power pressurized-
racticed low-leakage loadings (and will continue the

comparable
water reactor

d (3) the core loading scheme will further decrease neutron leakage.
peak 32 EFPY fluence indicates that the existing value which was used

prowdes adequate assurance of safety for the proposed time limit (e.g, one
cycle ofﬂgPU operation). However, new fluence predictions using staff-accepted methodologies
are required to justify continued operation beyond the proposed time limit, as discussed below.

3.3.1 Reactor Vessel Fracture Toughness
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In Sections 3.3.1 and 3.5 of Reference 2, the licensee assessed the effects of the EPU on the
RPV and RCPB piping of each unit. With regard to the RPV, the licensee provided an
assessment of the impact of the EPU on the RPV wall fluence, the need to revise the P-T limit
curves, and the validity of previously approved upper-shelf energy (USE) equivalent margin
analyses. The licensee stated that for EPU, the 32 EFPY shift in nil-ductility refe
temperature (RTp;) resulting from neutron irradiation decreases (see Section of this SE)
and consequently there is no change required in the adjusted referenge tem
does not affect the existing surveillance program schedule..s

For analyzing the RPV, the licensee examined the EP
The analyses addressed the expected RPV material e
the RPV neutron fluence, which is in turn related to th
stated that the estimated fluence for the EPU decreas i th nse value
because the pre-EPU fluence is based on conservative de
fluence bounds the fluence calculated for the EPU evajgﬁfro lower fluence was used to

evaluate the RPV against the requirements of 10 CF R Part ix G. The results of the
licensee’s evaluation indicate that:

or the design life of the
50, Appendix G.

. The (USE) remains bounded by th
vessel and maintains the margin re

neutron irradiation decreases and
eference temperature (ART), which is

ting presure for EPU operation is the same as that for
current hydrostatic and leakage test pressures are

by the equivalent margin analysis for the design life of the vessel and maintains the
margin requirements of 10 CFR Part 50, Appendix G. The staff also concludes that, since the
maximum dome operating pressure for EPU is the same as for current operation, the current
hydrostatic and leakage test pressures are acceptable for the EPU.
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However, as mentioned in Section 3.3 of this SE, the NRC staff has technical issues with the
methodology used to derive the fluence values. These values form the basis for evaluating
reactor vessel integrity and fracture toughness, including P-T limits. The licensee commits to
revise the fluence predictions using an acceptable methodology before the end of the first cycle
of EPU operation on each unit or to provide justification for continued use of the existing fluence
estimate. The staff evaluated the RV integrity and fracture toughness for EPU ¢onditions based
on the fluence provided by the licensee, 4.5x10" nfcm?. If the fluenc jected to increase,
the licensee must reevaluate the P-T limits and the RV integtity issugs

fluence is predicted to exceed 4.5x10" n/cm?.

3.3.2 Reactor Vessel Integrity

The licensee evaluated effects of the QCNPS power up

components. The loads considered in the evaluation in

difference (RIPD), LOCA, flow loads, acoustic loads, thefr

weight loads. The licensee indicated that the load combinatiohs al, upset, and faulted

conditions were considered consistent with the cu design b ysis. In the evaluation,

the licensee compared the proposed power upg i 'emperature, and flow)
; I iprate conditions are

vaiy erformed. If the power

uprate conditions were not bounded by/ igr isy resses were determined by

{ ) e proposed power uprate

consistent with the design basis i ¢'s evaluation, the staff finds that the
methodology u 3 i RC-approved methodology in
Appendix | ¢}

esign basis. Based on the licensee’s evaluation, the
ment acceptable and in compliance with the code of record at

recg CNPS. The licensee indicated that for QCNPS, the reactor internal components are
not ASME Code components. However, ASME Code requirements have been used as
guidelines in the design basis documents. The assessment is consistent with the current
design basis. The reactor vessel components not listed in Table 3-3 have maximum stresses
and CUFs that are either not affected by the power uprate or are already bounded by those
listed in the table. The maximum calculated stresses shown in the table are within the
allowable limits, and the CUFs are less than the code limit of unity. The licensee evaluated the
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reactor internal components for QCNPS by comparing the changes in loads that are affected by
the power uprate against the margins available in the design basis analysis. Reference 22
shows that the existing margins are sufficient to accommodate the increase in loads for the
power uprate. For some cases, the licensee compared the affected loads (i.e., RIPD) on
certain components against their design basis loads. Reference 22 shows that th i

the proposed power uprate. The effect of the power upl
components in the reactor annulus and core regions is |
power uprate conditions do not require any increase in ¢

internal components was performed based on the vy juring startup testing
at QCNPS, the GE prototype BWR/4 plant vibr; perlence from other
similar GE BWR plants. The vibration lev

vibration data to power uprate conditions at g thi ragolations with the plant
allowable limits. The stresses at critical’ ions, pased on the extrapolated

of 10 ksi. Stress values less than 40 | hin the endurance limit; therefore, there is no
need to compute the cumulative " ponent due to flow-induced vibration.
The licensee concluded that VIt; elated reactor internal components
are within th&.acceptanc
licensee’s i

:d"during removal in each refueling outage, and any significant cracking can be
paired. (We did not commit to a documented inspection of the steam
dryers each outage. There is a routine gross visual inpsection that occurs as part of the
refueling outage. This would detect significant cracking. }The design basis for the steam
dryers specifies that the dryers maintain their structural integrity when subjected to a steam line
break occurring beyond the main steam isolation valves. Since the dome pressure is not
changed, the current steam dryer analysis remains bounding for the proposed power uprate
conditions. On the basis of information provided by the licensee in Reference 22, the staff
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concludes that the licensee has reasonably demonstrated that the steam dryers and separators
will meet their design basis requirements and maintain their structural integrity following the
proposed EPU.

Based on its review of the licensee’s evaluation of the reactor vessel internals, the staff finds
that the maximum stresses and fatigue usage factors are within the Code-allo imits. The
staff concludes that the reactor vessel internal components will contin m ggfaln their
structural integrity at the EPU conditions.

pressure of 1250 psig, which is higher than the AL of
pressure. The licensee’s evaluation indicated that the
CRDMs is less than the allowable stress limit. The ana
resulted ina maX|mum CUF of 0.15 for the limiting lo&g%ron the ain flange, at the EPU

The steam separators and drye
mtegrrty, however their operatl_

to reduce the moisture content. As noted in the
rence 3), a startup test will evaluate the performance
and%emonstrate that the moisture levels are within appropriate

7, 2%/01 (Reference 19) the Ilcensee noted the deS|gn criterion

that hardware
licensee’s lett

‘Recirculation System

QCNPS is currently licensed to operate at a maximum core flow of 98 Mib/hr (100 percent of
the rated flow) and the EPU does not require an increase in the maximum allowable core flow.
Future applications of the increased core flow option may increase the maximum core flow to
108 percent of the current rated value, so some analyses are performed at this value. The



17-

primary function of the recirculation system is to vary the core flow and power during normal
operation. However, the recirculation system also forms part of the RCS pressure boundary.

The licensee evaluated the changes in the system operating pressure and temperature at the
EPU conditions and determined that changes are small and result in conditions I than the

current design conditions. The QCNPS EPU will not involve any incre ’
dome pressure. However, operation at the EPU power level would ingt

will require increasing the pump speed. The licensee
system and its components are capable of providing t
EPU conditions. The recirculation system evaluations'e
evaluation in Section 4.5 of ELTR2, Supplement 1. Sec
evaluated the recirculation system performance for a 2

{ v ve on plant safety. The
plant i is analyzed for decreases in the reagl 00|z r ; WhICh depend on the

reactor power ‘ _ niting in terms of thermal limits. EPU
operation i ;

......... \J] R o
3 v iy 1o

|

|

i —The previous statement |
rate W|th SLO, and the ||censee stated that SLO |

that EPU conditions would not significantly increase the net positive

icensee also sta%w
quired or reduce the NPSH margin for the recirculation pump and jet

on head (NP

of rate. The cavitation interlock, shown in the lower portion of the power/flow
m ¢ at sufficient subcooling is available to prevent cavitation of the recirculation
pumps. This is consistent with the evaluation in Section F.4.2.6 of ELTR1.

The licensee will not change the percent flow values of the recirculation pump flow mismatch
specification in the TS.
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The staff finds the licensee’s assessment of the changes to the cavitation interlock, the
recirculation pump mismatch power basis, and the jet pump SR acceptable.

Section 4.5.3 of Supplement 1 to ELTR2 discussed the impact of a 20 -percent power uprate on

LHGR I|m|ts for operation at the off—rated condj
the delta-CPR value for the fast recirculatio ;
multipliers used to develop the power- sown in Table 9-3 remain
bounding. This is acceptable to the sta ‘ <

snubbers,b -
referenced in t
techmques

s“ign basis analyses, and the original analytical
. No new assumptions were introduced that were not in

up, core spray, standby liquid control, residual heat removal (RHR),

at spray, RPV head vent line, and RV/SRYV discharge line systems using the

s of record. The licensee indicated that the evaluation follows the process and
methodology defined in Appendix K of ELTR1 (Reference 3) and in Section 4.8 of Supplement

1 of ELTR2 (Reference 5). In general, the licensee compared the increase in pressure,
temperature, and flow rate due to the power uprate against the same parameters used as input
to the original design basis analyses. The comparison resulted in the bounding percentage
increases in stress for affected limiting piping systems. The bounding percentage increases are
compared to the design margin between calculated stresses and the Code- allowable limits. As
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a result of the comparison, the licensee concluded that there are sufficient design margins to
justify operation at the power uprate condition. The bounding percentage increases were also
applied to the original calculated stresses for the piping to determine the stresses at the
proposed power uprate condition. The staff finds the licensee’s methodology to be acceptabile,
considering the conservatism in the calculation of the scaling factors for the power uprate stress
and loads.

In its response to the staff's request for additional information, the licensee

indicated that most of the RCPB piping systems at QCNP
Standards Institute (ANS!) B31.1-1967, which does not
were used during the plant operation: ASME Code, S
1966 Addenda, including Code Cases N-1 thru N-3 a
Section |ll, Subsection NC (Class 2), 1977 through 1
Section lll, Subsection ND (Class 3), 1974 through 197
not include requirements to evaluate fatigue. As a result of iation, the licensee
concluded that for all RCPB piping systems, the origi
margin to accommodate the slight changes due to the.propose

the licensee’s evaluation acceptable.
The licensee evaluated the stress level

connections, and supports in a ma
supports, based on increases in te

1 of the RCPB piping and
from the design basis anaIyS|s input.

|p|ng systems were reviewed against the uprated power
ted that some main steam and torus-attached piping

tresses (Reference 20), assuming the required modlflcatlons were
is information, the staff has concluded that the stresses and stress

The licensee evaluated pipe supports such as snubbers, hangers, struts, anchorages,
equipment nozzles, guides, and penetrations by evaluating the piping interface loads due to the
increases in pressure, temperature, and flow for affected limiting piping systems. The increase
in pipe support loads due to the power uprate conditions is similar to the increase in piping
stresses. However, when these increases are combined with the loads such as seismic and
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deadweight that are not affected by the power uprate, the overall support load increases are
generally insignificant except for the main steam and torus-attached piping. The licensee found
as a result of the evaluation, that some supports, structural attachments, and supporting steel
require modifications to meet Code requirements and Code-allowable stress limits. The
Iicensee reviewed the original postulated pipe break analysis and concluded that the existing

torus-attached piping modifications are a Confirmato
prior to power uprate at QCNPS.

The licensee indicated that the flow-induced vibration
FW piping systems will increase in proportion to the in
of the fluid velocity following the proposed power upra :
be below the acceptable limit, the licensee is committ orm a piping vibration startup

test program, as outlined in Section 10.4.3 of the ame The startup testing

would include monitoring and evaluatlng the flow-lnd ed wbrat the plant startup for

which correspond to 50 percent, 75 percent { TP, and at each
5-percent step increase in power level aboye

Je t the design of piping, components, and their
f jxcations discussed above, is adequate to maintain
structural v x I ity at the proposed EPU conditions.

ee provided an assessment of changes in the potential for flow-
mage due to the EPU The licensee evaluated the effect of the

tial for FAC in those systems which might be susceptible to the
., FW or main steam systems).

The components in the recirculation system are made from stainless steel, which is immune to
FAC. FAC damage will not, therefore, occur in this system after power uprate.

The main steam and associated piping system contains components made from carbon steel
which is prone to FAC. However, these components are exposed to steam having a
99.5 percent quality level and in this environment no FAC damage will occur. Since the power
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uprate is expected to result in some change in moisture content, there is a possibility of the
formation of an active FAC environment. In order to prevent this, the licensee committed, as
a part of the power uprate implementation, to modify the reactor vessel moisture separation
equipment. This modification will maintain carryover levels consistent with values before the
power uprate and will prevent damage from FAC. .

inspections for the components currently included in the
serve to identify other components which may become

. The predictionsiw
le to FAC after power uprate.

RCPB pipes and will

The power uprate will only slightly affect the inlet temperature'
or FAC damage to

not change their operating environment. Therefore
these pipes.

The staff reviewed and evaluated the lice .; -gv¥stems where power uprate
COot ir ' e has demonstrated that EPU
will have a very small effect on FAC:.dhe licen: i % r the FAC changes by
changing the predictive FAC mo I ding changes to inspections) so that
timely corrective measures can Be

3.6
The license: , oes not have an impact on the structural integrity of the main
steam flow res T he power uprate license amendment request, the

licensee indicate

it of the reactor coolant pressure boundary. That safety function is to isolate

ne. The MSIVs must be able to close within the specified time limits at all
esign and operating conditions upon receipt of a closure signal. They are designed to satisfy

leakage limits set forth in the plant TSs.

The licensee stated that the MSIVs were generically evaluated, in Section 4.7 of ELTR2. This
evaluation covers both the effects of the changes to the structural capability of the MSIV to
meet pressure boundary requirements, and the potential effects of EPU-related changes to the
safety function of the MSIVs. The generic evaluation is based on (1) a 20 percent thermal
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power increase, (2) an increased operating reactor dome pressure to 1095 psia, (3) a reactor
temperature increase to 556 °F, and (4) a steam and FW flow increase of about 24 percent.
The licensee stated that the conditions for QCNPS are bounded by those in the generic
analysis. The dome pressure and temperature do not increase with the EPU. The increase in
flow rate assists MSIV closure, which resuilts in a slightly faster MSIV closure timeg, TS MSIV
closure timing requirements will continue to be met.

The licensee did request an increase in the setpoint for initiati
The increase is equivalent to 140 percent of uprated stea

The staff accepts the licensee assessment esure time will be maintained as
iua@g%s reqwre routine

e scope of the RCIC system evaluation. The maximum
pressure for nservatively based on the upper analytical setpoint for the
available group of SRVs operating in the spring safety mode. For the QCNPS EPU, the

GE Services Information Letter (SIL) No. 377, “RCIC Startup Transient Improvement with
Steam Bypass,” describes startup control modifications intended to improve RCIC startup
reliability. However, the licensee states that, since the RPV pressure did not change with the
EPU, the EPU will not cause changes in the RCIC startup transient characteristics. Since a
reevaluation of the QCNPS RCIC turbine startup performance indicates acceptable transient
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speed peaks without performing the SIL 377 modifications, the licensee concludes that no
changes are needed for EPU. The licensee further states that EPU operation does not
decrease the NPSH available for the RCIC pump, nor does it increase the NPSH required
above the system design value. The required EPU surveillance testing and system injection
demands would occur at the same reactor operating pressures, so there would be:no change to
existing system and component reliability.

v v
The Iicensee has analyzed the LOFWEF transient for EPU operation, nt with the ELTR1
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3.9 Residual Heat Removal (RHR) System

The RHR system is designed to restore and maintain the reactor coolant inventory and to

provide primary decay heat removal following a reactor shutdown for both normal and accident
conditions. The RHR system can operate in the shutdown cooling mode, LPCI mode,
suppression pool cooling (SPC) mode, containment spray cooling (CSG) mode,and fuel pool

process is described in Section 5.6.4 of ELTR1. There
consistent with the generic evaluation in Section 4.1 of

3.9.1  Shutdown Cooling Mode
reactor temperéture after

xchanger loops. Since the
that the plant can meet

The operational objective of normal shutdown is to redu
scram to 125 °F within approximately 20 hours using tw
shutdown cooling (SDC) evaluation at the EPU conditign demo
this cooldown time, the staff finds it acceptable. '

3.9.2 Suppression Pool Cooling Mode

s during operation; however, Section 4.2.5 shows that
35t-LOCA operating conditions. The staff finds this to

olihg mode of the RHR system is designed to provide water from the
spray headers to the drywell and suppression chamber air spaces to
ntalnment pressure and temperature during post-accident conditlons

ssure and temperature within design limits, as the peak pressure and
temperatures are reached well before the use of containment spray is assumed to occur.

Based on the review of the licensee’s rationale and evaluation, the staff concludes that plant
operations at the proposed EPU level will have an insignificant impact on the containment spray
cooling mode.



-25-




-26-
3.9.4 Fuel Pool Cooling Assist Mode

As a result of plant operations at the proposed EPU, the decay heat load for specific fuel
discharge scenarios will increase. In the event that the spent fuel pool (SFP) heat load exceeds
the heat removal capability of the fuel pool cooling and cleanup (FPCC) system ., during
full-core offload events), the RHR will be operated in the fuel pool coo
provide supplemental cooling to the SFP and to maintain the SFP te
acceptable limits. Section 6.3 addresses the adequacy of il

3.10 Reactor Water Cleanup (RWCU) System

The RWCU is evaluated in Section 3.5 of this SE.

3.11 Main Steam, Feedwater, and Balance-of-Plan

The main steam, FW, and balance-of-plant pipint
coolant piping in Section 3.5 of this SE.

d along with reactor

4.0

s'for the containment. Operation at the EPU
ions and assumptions of the containment

evaluation mus 8:C ures and temperatures, LOCA containment dynamic
loads, safety.re

the generic approach for this evaluation and outlines the
¢ containment analyses to be done in support of power
ver the response through the time of peak drywell pressure

NRC for Appendix K LOCA analyses, was addressed in ELTR1, Appendix G.

Appendix G of ELTR1 also requires the applicant to perform long-term containment heatup
(suppression pool temperature) analyses for the limiting UFSAR events to show that pool
temperatures will remain within limits for suppression pool design temperature, ECCS NPSH,
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and equipment qualification temperatures. These analyses can be performed using the GE
computer code SHEX. SHEX is partially based on M3CPT and is used to analyze the period
from break initiation until after peak suppression pool temperature (i.e., the long-term
response). The SHEX computer code has been used by GE on all BWR power uprates. For
QCNPS, the licensee provided additional details of the confirmatory calculations performed to
vahdate use of this code As a benchmark case, the licensee chose the doublesended break of

the SHEX analysis to match those used for ongmal Ilcens
SHEX code conservatively overpredicts (4 °F) peak supp

(Reference 23);%&. ‘
age Temperature.” This TS is

In a letter dated August 13, 2001, providing additional i
addressed the EPU effect on TS 3.6.2.1, “Suppress;on
applicable in Modes 1, 2, and 3 with limits varying abo

nt following a large break inside the drywell (design
g-term analysis was performed to determine the
onse considering decay heat addition. In

& for a DBA-LOCA, including temperature and pressure for the
here, and suppression pool temperature. Reference 19 also

swfor parameters used in the NPSH calculations. These curves use
mptions for determining available suction pressure for the ECCS

guud ines using GE codes and models. As noted above, the M3CPT code was used to model
the short-term containment pressure and temperature response. The licensee also indicated
that the SHEX code was used to model the long-term containment pressure and temperature
response for EPU.

4.1.1.1 Long-Term Suppression Pool Temperature Response
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(a) Bulk Pool Temperature
The licensee indicated that the long-term bulk suppression pool temperature response with the

EPU was evaluated for the DBA-LOCA. The bounding analysis was performed at 102 percent
of EPU rated thermal power (RTP). The analysis was performed using the SHEX code and a

licensing basis temperature 177 °F. However, a portiol
change in methodology. The EPU results ina 9 °F in

suppression pool temperature remains below the wetwe
281 °F.

temperature: ; __
suction is no icated that an evaluation of the worst-case geometry,

where the que \ on strainers are located in the same sections (i.e.,

CCS pumps were operating, and that there was full SRV discharge
ed the size of the SRV steam plume and envelope of flow drawn into

ns at the EPU will have no impact on the local pool temperature with RV/SRV
discharge.

4.1.1.2 Containment Airspace Temperature Response
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The containment airspace temperature limit of 340 °F was based on a bounding analysis of the
superheated gas temperature that can be reached with blowdown of steam to the drywell during
a DBA-LOCA. Using a new methodology for EPU, the licensee calculated the peak DBA-LOCA
drywell gas temperature to be 291 °F at the EPU conditions, which remains below the drywell
airspace design temperature of 340 °F. The current licensing basis analysis had )
temperature of 290 °F. Using the EPU methodology, the peak drywell ¢
current rated power is 289 °F, which is 2 °F lower than the calculated

The licensee indicated that the limiting design basis a
temperature is a steam line break. A steam line brea
response than the DBA-LOCA (liquid line break) becau
content than liquid at the same pressure. The licensee provic ditional detail describing the
limiting steam line break in its letter dated August 14,2001 (Re The licensee

analyzed four break sizes ranging from .01 to 0.75, The peak drywell
airspace temperature was determined to be 33 e i - the 340 °F
temperature limit, and the peak drywell she : deter nined to be 277.9 °F, which
remains below the 281°F design tempera ?space temperature occurs
early in a steam line break event and b ) at 600 seconds; therefore
the licensee stated it is relatively in i ‘he drywell shell temperature is

calculated to rapidly rise to the satdraf ature for the steam partial pressure in the

drywell (around 277 °F), and c e risi - due to natural convection from the
hotter drywell airspace temper . rise is terminated with the initiation of
drywell sprays

yses for DBA-LOCA calculated a peak wetwell air
rs during the blowdown period. Inthe early phase of

on the review of the licensee’s evaluation, the staff concludes that the drywell and
wetwell air temperature response will remain acceptable after the EPU.

4.1.1.3 Containment Pressure Response
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The licensee indicated that the short-term containment response analyses were performed for
the limiting DBA-LOCA, which assumes a double ended guillotine break of a recirculation
suction line, to demonstrate that operation at the EPU level does not result in exceeding the
containment design pressure limits. The short-term analyses cover the blowdown period during
which the maximum drywell pressures and maximum differential pressures betwe@%g the drywell

prewous Ilcensmg basis analyses. Use of the GE NEDE-
in accordance with 10 CFR 50 Appendix K was addresse

containment design value of 62 psig. The licensee n
the current UFSAR analysis results of 47 psig. Howe
obtained from the current rated power using the curren, increase
of only 1.1 psig peak drywell pressure resulting from the

The DBA-LOCA analysis wetwell pressure peaks at 36:7 ps@ early phase of the
transient due to compression effects of non-condensable gases ell below the
maximum allowable internal pressure of 62 psigs is 9. er than that

calculated with current UFSAR methods, b ed thermal equilibrium

between the wetwell pool and associate ng the analyses results
obtained from the current rated power égfmg the s for EPU (36.6 psig) shows
an insignificant increase of only 0.1 %’in the ssure resulting from the EPU

} 4
The current value of peak calc internal pressure for the design basis

“The licensee has proposed TS changes
pressure response for EPU per 10 CFR

ee’s evaluation, the staff concludes that the containment
nostulated LOCA will remain acceptable after the EPU.

analyses were performed similarly to the analysis described above in Section 4.1.1.3 using the
Mark | Containment Long Term Program method, except the break flow is calculated using the
more detailed reactor pressure vessel model of the NEDE-20566-P-A GE model for LOCA
analyses in accordance with 10 CFR Part 50, Appendix K. These analyses provide calculated
values for the controlling parameters for the dynamic loads throughout the blowdown. The key
parameters are the drywell and wetwell pressures, vent flow rates, and suppression pool
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temperature. The LOCA dynamic loads with the EPU include pool swell, condensation
oscillation, and chugging. For a Mark | plant like QCNPS, the vent thrust loads are also
evaluated.

The licensee stated that the short-term containment response conditions with the EEU are
within the range of test conditions used to define the pool swell and ¢ )
loads for the plant The Iong-term response conditions with EPU for t

chugging loads. The licensee also indicated that the ve
calculated to be less than the plant-specific values calc
Long Term Program. Therefore, the pool swell, cond
vent thrust loads for the EPU remain bounded by the

Based on its review of the licensee’s rationale and eval taff conlcudes that the
LOCA containment dynamic loads will remain acceptab =PU.

4.1.2.2 Relief Plus Safety Relief Valve Loads

The relief valve/safety relief valve (RV/SRV)a&jr-cie ds i & discharge line loads,
suppression pool boundary pressure load ugﬁ’%rged structures. These

loads are influenced by the RV/SRV op initial water leg height in the
discharge line, the discharge line geo ool geometry. For the first
RV/SRYV actuations, the only parametel which ca affect the SRV loads that could be
mtroduced by the EPU is an increase i ning sure setpoint. This EPU does not

sures %erefore it has no effect on the loads

er to open, allowing water level in the discharge line
o mitigate the effects of subsequent SRV actuatlons

er capacity, and reflood height. Therefore, RV/SRYV loads remain bounded by the existing

efinition.

siew of the licensee’s rationale and evaluation, the staff concludes that plant
EPU will have insignificant or no impact on the SRV containment loads.

4.1.2.3 Subcompartment Pressurization
The licensee indicated that because the EPU does not increase the reactor operating pressure,

there is only a minor increase in the asymmetrical loads on the vessel, attached piping and
biological shield wall due to a postulated pipe break in the annulus between the reactor vessel
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and biological shield wall. The results of the updated calculations including the effects of the
EPU indicate that the biological shield wall and component designs remain adequate, because
there is sufficient pressure margin available.

Based on its review of the licensee’s rationale and evaluation, the staff concludes that plant
operation at the EPU will have an insignificant impact on the subcompartment | éssurization.

4.1.3 Containment Isolation

for the EPU conditions. The capability of the actuation’e
and temperature during normal operations and under
determined to be acceptable.

Based on its review of the licensee’s rationale and eval taff concludes that plant

4.1.4 Generic Letter 96-06

The licensee indicated that a review of thefpla nse.tg GL 96-06, “Assurance of
Equipment Operability and Containm i ing- 3asis Accident Conditions,”
was conducted to assess the impact. ainment analysis demonstrate that

gned and analyzed to ensure that the radiological dose from a
Part 100 limits. For a LOCA, 10 CFR 50.46 specifies design

APLHGR) OL limit is based on the most limiting LOCA analysis, and licensees perform
LOCA analyses for each new fuel type to demonstrate that the 10 CFR 50.46 acceptance
criteria can be met.
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The ECCS for QCNPS includes the HPCI system, the LPCI system mode of the RHR system,
the core spray (CS) system and the automatic depressurization system (ADS). ECCS
performance is discussed in Section 4.3.

4.2.1 High Pressure Coolant Injection System.

The HPCI system (in conjunction with other ECCS systems) is design maintain reactor
LOFWF. For a large-break LOCA, the reactor will depr
HPCI system inoperable.

The HPCI system is required to start and operate reli
During LOFWF and isolation transnents either the HPC
of active fuel (TAF)—rthe-even e

system) For the MSIV closure the RVs open and clos
HPCI will eventually restore water level.

. {RCIC is not an ECCS
to control pressure and

The licensee evaluated the capability of the HR ;. for opera the EPU power level,
to provide core cooling to the reactor to pre; el PCT jollowing small- and

AF in isolation and LOFWF
able to and is consistent with
that the HPCI system is

e capability of the HPCI system to perform
e EPU condmons and concluded that HPCI

g

ty to performithe deS|gn injection function of the LPCI mode for operation at the EPU
e generic evaluation in Section 4.1 of ELTR2 bounds the QCNPS LPCI

ling for all LOCA eve
ab

423 Core Spray (CS) System

The CS system initiates automatically in the event of a LOCA. In conjunction with other ECCS
systems, the CS system provides adequate core cooling for all LOCA events.
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The licensee stated that, as indicated in the ECCS performance discussion in Section 4.3, the
calculated LOCA PCT could increase slightly at the EPU. However, the existing CS system,
combined with other ECCS systems, will provide adequate long-term post-LOCA core cooling.
The licensee added the existing CS system hardware has the capability to perform its design
injection function at the EPU conditions and that the generic evaluation in Section 4.1 of ELTR2
bounds the QCNPS CS system performance. The staff finds this acceptable. "

4.2.4 Automatic Depressurization System (ADS)

The ADS uses the S&RVs to reduce reactor pressure
LPCI and CS systems to provide cooling flow to the v
and the SRV to have a minimum flow capacity. After
on low water level plus high drywell pressure or on su g
licensee stated that the ability of the ADS to initiate on e signals is not affected by the
power uprate. The EPU decay heat is hlgher increasi

licensee’s evaluation.
4.2.5 Net Positive Suction Head

The licensee indicated that the conta al was performed for DBA-LOCA
at 102 percent of EPU RTP, usin j - decay heat with fuel exposure
applicable for GE14 fuel with a 2% results of the analysis determined that
red with the credit requested by letter

results in in¢ ing the available suction head available for the ECCS
pumps. Sec ) ment 1, addressed the need for plants such as
QCNPS to ta 0S jtainment pressure to augment the NPSH available to the

ession pool temperature associated with power uprate. In a
Reference 59), the NRC provided comments on the

requested the following overpressure credit for QCNPS: (this submittal also addressed the
NRC comments, including recalculation of ECCS strainer head loss, identified in Reference 59)
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From (sec) To (sec) Requested Credit (psi)
Accident start 290 8.0
290 5,000 4.8

5,000 44,500 6.7

44,500 52,500
52,500 60,500
60,500 75,000
75,000 95,000
95,000 115,000
115,000 155,000
155,000 Accident end

Although the licensee has requested ove prewously applled for,
they have calculated that more press '
time periods were analyzed; short-termy nd long-term (after

600 seconds). In calculating th b  required, assumptions were made
that maximize the pool tempera i Jo) rpressure; including operation of

testlng ona QCNPS RHR pump, under test conditions which were more severe than pump
operational conditions analyzed for EPU. This testing had previously been used to justify
acceptance of ECCS pump cavitation at DNPS for a period of 260 to 600 seconds (Amendment
Nos. 157 and 152 for DNPS Units 2 and 3, respectively, issued April 30, 1997). The staff finds
that the brief pump cavitation, as described above, is acceptable for QCNPS.
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The licensee calculated the amount of containment pressure credit needed to satisfy their
ECCS NPSH requirements for the EPU using the methodology and assumptions described
above for the limiting short-term case and for the long term flow rate required for adequate core
and containment cooling. The long term ECCS flow rate required to maintain adequate core
and containment cooling after EPU is 9,900 gpm. This flow rate is provided by core spray
pump operating at 4,900 gpm and one RHR pump operating at 5,000 gpm. '

The EPU does not increase the operating pressures in th i y piping; therefore,
it is not expected that a LOCA under the new uprate oper

assessed both short-
, sludge and reflective
metal insulation, consistent with the particu ine an! plant -specific features.
The licensee’s revised methodology is 20 sistent dance in the Utility Resolution
Guidance for ECCS Suction Strainer Bloc ociated NRC Safety Evaluation
Report contained therein (Refereng nt-specific strainer head loss values

fuel | de gn, is less than 10 °F higher at rated core flow than the pre-EPU PCT.

For SLO conditions, the licensee applied a multiplier to the normal two loop operation
MAPLHGR limits. The licensee stated that the multiplier to the MAPLHGR for the SLO ensures
that the SLO nominal PCT is less than the PCT for the nominal two loop operation.
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Attachment 1 discusses the findings from the staff audit of these calculations and the licensee
response. ‘

The licensee determined that the ECCS performance under LOCA conditions and the analysis
models satisfy the requirements of 10 CFR 50.46 and Appendix K.

As part of the EPU review process, the NRC staff audited the QCNPS
focused on the GNF use of the LOCA codes and their ap
staff examined DRFs describing both the pre- and post E|
following observations:

alysis. The staff
PS EPU. The
nd made the

1. The analyses were based on the NRC-approv GNF

followed NRC-approved process in performing

2. QCNPS was closely involved in the developm ant-specific information
required by GNF in developing the model. d

3. The ECCS-LOCA analyses results sh

10 CFR 50.46.
4 The GNF method for single loopioperatio «v dders derived from RTP
operation. The staff had qu St %ﬁgﬁ i «‘ i prior audit and GNF had

responded that any uncertal ly;mtrod &ed by usang these values would be compensated
for by the conservative natu: ion procedure. This procedure leads
analysts to derive cons fter further review, the staff accepts

nsee stated that the SGTS charcoal filter removal efficiency of 95 percent for
radioiodine is not affected by the EPU. Post-LOCA total iodine loading increases from

6.0 mg/gm to 11.8 mg/gm of activated carbon at EPU conditions, using conservative RG 1.3
assumptions for the iodine chemical form and transport within containment. Despite the
increase in iodine loading as a result of the EPU and 24-month fuel cycle, test work at high
iodine loading supports filter removal efficiencies in excess of 99 percent at 60 mg/gm. Based
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on (RG) 1.3, the iodine release is assumed to be primarily composed of elemental and organic
iodine that require treatment using activated carbon filtration.

In response to the staff, the licensee stated (Reference 24) that an industry study demonstrated
charcoal filter removal efficiencies of over 99-percent for elemental iodine (which es up 91-
percent of the evaluated inventory) can be achieved with iodine loading,as high

well below values that yield a filter removal efficiency of at leastd percent. Ina
design basis high-efficiency particulate air (HEPA) filt cy of 99- percent%%@ rémoval of
particulate iodine is not affected by the small increase |

In order to obtain reasonable assurance of the licenség’ staff reviewed Oak
Ridge Natlonal Laboratory (ORNL) reports ORNL 4180 active Methyl lodide

ee’indi
provided by the combustible gas control system (CGCS). The CGCS consists of several
subsystems: the primary containment inerting system, the nitrogen containment atmosphere
dilution (CAD) system, the containment atmosphere monitoring system, and the augmented
primary containment venting system. The CGCS is designed to maintain the post- -LOCA
containment atmosphere below hydrogen flammability limits by controlling the concentration of
oxygen to not exceed 5 percent by volume. Design of the system is based on the production of
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hydrogen from (1) metal-water reaction of active fuel cladding, (2) corrosion of zinc and
aluminum exposed to water during a postulated LOCA, and (3) radiolysis of water. The EPU
only affects post-LOCA production of hydrogen and oxygen from radiolysis, which will increase
in proportion to the EPU power level. The hydrogen contribution from metal-water reaction of
fuel cladding is additionally affected by the fuel design change. Therefore, the analysis
considers the impact of GE-14 fuel on metal-water hydrogen production

In Reference 19, the licensee supplemented its initial application wi phs of parameters
lnjectlon)

The licensee indicated that the time required to reach t%
LOCA, based on 1-percent per day containment leak

“ﬁf'reached until 32 days after the LOCA. This
for containment pressure buildup.

In a letter date additional information (Reference 23), the Iicensee
explained why:
proved Standard Technical Specmcatlons (ISTS), the staff did

.6.3.4 for the CAD system because the system was not part of

anding the slightly increased oxygen generation rate following EPU and the
generation associated with GE-14 fuel, that TSs are not needed for the

In response to the staff, the licensee addressed the capacity of the containment hardened vent
considering EPU conditions (Reference 19). One of the design inputs for the hardened wetwell
vent was the ability to exhaust energy equivalent to 1 percent RTP. The design of the
hardened wetwell vent was based on the current power level. Based on the as-built design, the
hardened wetwell vent will exhaust approximately 0.85 percent at 2957 MWt. The licensee
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indicated that the primary objective of the hardened wetwell vent is to preclude primary
containment failure due to overpressurization, given a loss of decay heat removal event. Using
the EPU decay heat curve, 0.85 RTP is reached at approximately 5.6 hours. In a loss of decay
heat removal event, the containment will not reach the primary containment pressure limit until
20 hours. Therefore, the design of the existing hardened wetwell continues to be acceptable for
preventing containment overpressure at the EPU conditions.

In Reference 23, the licensee addressed the EPU effect on S Sectjo
(drywell-suppression pool differential pressure) and on i
Operation 3.6.3.1 (primary containment oxygen concen
Mode 1 from 24 hours after exceeding 15 percent RTP
reducing RTP below 15 percent for a shutdown. The
value relates to the window for relaxed deinerting requ I
The basis for the relaxation remains the low probablhty

during these time periods and would remain applicable wil
percent higher.

13 staﬁu@untll 2
n gted that the 1%

Based on a review of the licensee’s rationale
15 percent RTP should be retained for TS

e staff concludes that plant
e of GE- 14 fuel, will have a

Based on the review of the licensee’s
operatlons at the proposed uprate pp

radlmsotop”e
The capacity o
(CREVS) i

itted to some indicating devices in the control room increase because of higher
process temperature and electrical loads. The associated minor heat load increases from these
electrical signals have an insignificant effect on the pre-EPU design margin of the MCRACS in
both the normal and the emergency modes.

The licensee stated that the only EPU effect on the MCRACS results from an increase in the
radioiodine released during a DBA-LOCA. The licensee evaluated the effect of the EPU, in
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combination with a 24-month fuel cycle, on the post-LOCA iodine loading of the control room
charcoal filters. The post-LOCA iodine releases collected on the control room intake filters at
EPU conditions was estimated using the 0-2 hour X/Q values for the entire duration of the
event, assuming no deposition or holdup of iodines in the main steam lines or in the secondary
containment. Despite the increase in iodine loading as a result of the EPU and 24;month fuel
cycle, the iodine loading on the control room filters remains a small fraction of th 'RG 1.52
allowable limit of 2.5 mg of total iodine (radioactive plus stable) per gra Tiof ated carbon.
Therefore, the control room filter efficiency is not affected by t ensee stated that
the technical support center (TSC) is not affected by the

In response to the staff (Reference 24), the licensee
assumptions utilized in determining the effect of the E
post-LOCA iodine loading of the control room charco
provided by the licensee, the staff concludes that the ev
acceptable. The licensee also pointed out that the iodi

licensee further stated that the control room fi
MCRACS HEPA and charcoal filters contin

The licensee also stated in Reference 28 mitments to regulatory
requirements and guidelines included ) MCRACS are unchanged for
the EPU. The requirements and in¢lude 10 CER Part 50, Appendix A, GDC 19,

RG 1.52 (Revision 2), and Stand: iew Plan 6.4. . “e regulatory requirements of GL 99-02
are also met.

9) that the standby coolant supply system is unaffected by
e conclusion.

uclear Stéam Supply System and Balance-of-Plant Monitoring and Control Systems

osed power uprate, each existing instrument of the affected NSSSs and BOP
syst as evaluated by the licensee to determine its suitability for the revised operating
range of the affected process parameters. Where operation at the power-uprated conditions
impacted safety analysis limits, the evaluation verified that the acceptable safety margin
continued to exist under all conditions of the power uprate. Where necessary, setpoint and
uncertainty calculations for the affected instruments were revised. Apart from a few devices
that needed to be changed, the licensee’s evaluations found most of the existing
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instrumentation acceptable for the proposed power uprate operation. The evaluations resulted
in the following changes:

. Modify the tripping logic of the fourth condensate pump on LOCA to allow the continued
use of the FW pumps.

. Implement reactor recirculation pump runback on loss of FW
condensate pump to reduce the potential for a scram
allow continued operation.

. Replace the APRM flow control trip reference ¢
APRM flow-biased rod block.

. Install an additional steam line steam resonance
attenuate third-order harmonics in the electrohy: | system and thereby
reduce electrical noise in the system.

. Replace the main steam line flow/high di ng switches to
accommodate the new setpoint. -

stated that the instrumentation setpomts in the QCNPS TS are established usmg the GENE
setpoint methodology for the APRM setpoint and the Exelon setpoint methodology for the
others (References 39 and 40). Each setpoint is selected with sufficient margin between the
actual trip setting and the value used in the safety analysis (the AL) to allow for instrument
accuracy, calibration and drift. To avoid inadvertent initiation of the protective actions (spurious
trip avoidance), sufficient margin is established, whenever possible, between the actual trip
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setting and the normal OL (Table 5-1 of Reference 2). If the AL does not change based on the
results of the EPU safety analyses, then the associated plant setpoints and the nominal trip
setpoints do not change.

The staff has previously reviewed both of these instrument setpoint methodologieezgnd found

allowable values and ALs. Based on the review of thi
proposed power uprate will not result in any significan fore, the staff
finds the licensee’s response acceptable.

in and setpoint adjustment requirements are
ihd flow- dependent limits. The staff's evaluation of

Ie corresponding to the power level where the reactor protection system
‘on turbine stop valve (TSV) or on turbme control valve (TCV) fast closure is

~signals are automatically bypassed at a low power level when the turbine bypass steam
flow capacity is sufficient to mitigate a TSV or TCV closure transient. Because the
turbine bypass capacity is not being changed by this EPU, the corresponding
percentage of RTP is being revised to maintain the current thermal power value in MWt,
corresponding to the existing bypass steam flow capacity. On this basis, the staff finds
the licensee’s proposed TS change to be acceptable.
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3. TS Table 3.3.1.1-1, Function 2.b

The licensee has proposed to revise the APRM flow-biased scram equations for reactor
recirculation two-loop and single-loop operation. The licensee has also raised the
allowable value for the clamped portion of the APRM flow-biased neutron flux high from
<120 percent to <122 percent. The staff’'s evaluation of the cl ion of the
allowable value is discussed in the next item of this safety evaluati ‘he APRM flow-

transient analysis for the powel i na|yt|cal limit of 125
percent RTP. The APRM )i ; ”rmmed that based on thls analytlcal
limit (AL), an AV of 122 [
On this basis, the staff fg§ i gposed TS change to be acceptable.

stion. Since the flow restrictors do not change the maximum steam flow, the
ange decreases the difference between the AV and the maximum flow.

pose of this instrumentation is to provide protection against pipe breaks in the
main steam line outside the drywell. For a complete severance of one main steam line,
steam flow increases almost instantaneously to the maximum rated steam flow as
limited by the flow restrictors. Thus, the present and proposed setpoint would be
attained virtually at the same time and the consequences of the main steam line break
remain unchanged. On this basis, the staff finds the licensee’s proposed TS change to
be acceptable.
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7. TS Table 3.3.7.1-1, Function 3

The licensee has proposed (Reference 26) to revise the AV for main steam line flow -

high from percent of rated steam flow to units of psid. The proposed change preserves
the same AV in terms of percent of rated steam flow. However, because i
in rated steam flow at the EPU, the proposed change increase Al
rate of steam required to actuate the isolation function. Also, > the low restrictors
maintain the same maximum steam flow following a.steam |I§ the proposed
change decreases the dlfference between the AVandthe ma*f’( b However

impact the allotted time, and the consequences ¢
remain unchanged with the change in hlgh—flow se
the licensee’s proposed TS change to be accep
's instrument

setpoint methodology and the resulting TS setp \ uprate are consistent

6.1 AC Power

6.1.1 Offsite Power Syste

tability uprate review to determine the adequacy of grid stability
he grid stablhty studies, conS|der|ng the increase in electrical

iC. the distribution systems.

-

The staff requested that the licensee provide details about the grid stability analysis, including
major assumptions and results and conclusions of the analysis. in response to the staff
request, the licensee stated (Reference 9) that GE Power Systems Energy Consulting
performed a study using a relative approach to determine the impact of the proposed plant
uprates on the performance of the power system. System performance at the current plant
outputs was determined first in order to establish the benchmark. Then the system



-46-

performance with both units uprated was determined and compared to the benchmark. Both
power flow and stability analyses were performed. The power flow analyzed the branch loading
and bus voltage levels under normal and contingency operating conditions. The stability
analysis evaluated both first-swing stability and system damping. A variety of disturbance
scenarios were analyzed, including single transmission line outages, single generating unit
outages, double transmission line outages, double generating unit outages, and:combined
transmission line and generating unit outages. The amount of reactiv ., MVAR) in

following completion of the current study by the Trans
Exelon Energy Delivery Company (EDC).

EDC power grid will accommodate the uprate power fiows fordt
and winter peaks. As the power uprate implementation approa
Distribution entity of EDC is reviewing the im
configured. Resolution of any issues discoyer i will be accomplished

approved C i and QCNPS Unit 2 to the power grid.
These a ' tw : d-under EPU conditions in the years 2001 and

of the remai
Additional M ‘
system (i. e& i

mplished by having any of the generating unlts on the
‘t‘e%ﬁompany (EGC), LLC, units or other units) reduce their
VAR oufput.

ee performed a power uprate review to determine the adequacy of electrical systems
associated with the main turbine-generator auxiliary systems. The staff reviewed the following
electrical systems:

6.1.1.2.1 Main Generator
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The existing main generator is rated at 920 MVA (828 MW), 0.90 power factor, 18 kV. After
uprate the expected generator output will be 960 MVA (912 MW) at 0.95 power factor. The
licensee stated (Reference 57) that the General Electric Company evaluated the main
generator for EPU conditions and determined that the generator was acceptable for operation
at 970 MVA provided that stator heat removal capability was increased. Subsequent plant-
specific measurements and analysis determined that existing cooling ility wi
accommodate EPU conditions. The staff’s review determined that th ice
configuration and operating voltage ranges are unchanged& d remai
at the higher output.

6.1.1.2.2 Isolated Phase Bus Duct

main section
s (960MVA/

t of 18 kV. The staff
oltage and low-voltage

The existing isolated phase bus duct rating is 33000 a
for the branch section. The maximum current output is
[1.7321x18x0.95]) using generator output of 960 MVA 3
concludes that the isolated phase bus duct is adequate for
current output.

amps

6.1.1.2.3 Main Transformer

The existing main transformer rating i
power transformers and the associa
output.

tequires energizing the installed spare (third) FW pump, energizing the

: are (fourth) condensate and booster pump, and increasing the operating point for
the two reactor recirculation pumps. Design basis calculations show that these additional loads
result in acceptable operation of the electrical auxiliary system during normal startup and
operation with two auxiliary transformers in service. However, operation at EPU conditions on a
single transformer (due to unavailability of another transformer) exceeds the non-safety 4160V
switchgear short-circuit rating, transformer winding rating, and bus duct rating. A fast transfer
to single transformer operation at EPU conditions would create the same situation. To address
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this potential operational problem, the licensee will institute a procedurally controlled load
shedding scheme to be implemented within 1 hour of a fast transfer. This approach will be
confirmed by thermal analysis or an engineering evaluation to address the overload conditions
for the auxiliary transformers, the bus duct, and related connections. In response to the staff's
concern about the operation of all loads on a single transformer, and as a result o overloading

The UATs and RATs were designed to ANSI/ Institute g
(IEEE) C57.12, “Standard for General Requirements for
Power Regulating Transformers.” For EPU conditions,.

Mineral-Oil-Immersed Transformers Revisio
C57.115-1991, " for loading beyond the n e , ards allow for a
temporary overduty of 125 percent of na b

e overef« y caused in this scenario, is

rating. Thus operation of the tr. _
bus duct) between the transformers

acceptable for at least two hour
at least
The licensec at load calculations for DNPS Unit 2, when all loads are

fed from the : ' ed at the buses are at acceptable levels. Preliminary
calculations

involves SImpif§’
ate pumps. The one-hour time was selected as a reasonable time for
action and yet remain within the two hours of acceptable operation, indicated

In addition, a bus undervoltage alarm will occur if bus voltage reaches a nominal setpoint of

94 percent of the rated bus voltage due to the temporary overioad condition. The undervoltage
alarm starts a five minute timer. If voltage is not restored within five minutes, the undervoltage
relay will actuate and strip loads from the bus. The operator actions to restore voltage are
described in alarm response procedures and are unaffected by EPU. These actions involve
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either raising main generator output voltage or requesting the system power dispatcher to raise
grid voltage. These actions are procedurally directed and are integrated into the operator
training program.

higher momentary current rating, the licensee contracte
specify the testing, procure the equipment, and perforn;;ﬁ tests. T%
adequate details regarding the tests. The licensee is c rently w
Systems Division to provide the modifications and perf“ 1 the
successful tests, the bracing will be modified in the fielg ’
that GE Industrial Systems Division performed the mo :
current that had a first peak of 154.3 kA for 17 cycles

the first peak. The bracing of the switchgear i edified to reflect the
tested configuration. The six-cycle time de iti upting capability of the

/56) that the overcurrent
reIays that include

protection for the load breakers. The li
protection for the load breakers is poﬁi

instantaneous overcurrent rela buses 11, 12, 21, and 22 for QCNPS
; ich will actuate after a six cycle (i.e.,

curves,
by the six cy ercurrent relays still provide adequate protection. The
remaining po g were not changed for EPU. The coordination
between the m : chgear, motor feeds, the bus duct capability, and the

hally, a review
performed to
ff's request for

re proper settings for operation at EPU conditions. In response to
tional information regarding relay setpoints and coordination, the

and RAT), the switchgear and load breakers, and protective relay settings for EPU conditions
when the loads are transferred to one transformer. Additionally, for the above condition, the
alarm response procedures will be modified to require operator action to reduce transformer
load within one hour. Based on this, the staff concludes that there is reasonable assurance that
UAT and RAT, non-safety 4160V switchgear, load breakers and protective relays will perform
satisfactorily during single transformer operation at EPU conditions.
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The licensee stated that no increase in flow or pressure is required of any ac-powered ECCS
equipment for the EPU. Therefore, the amount of power required to perform safety-related
functions (pumps and valves loads) is not increased with the EPU. The existing diesel
generator load calculations are unchanged by the uprated conditions, and the current
emergency power system design remains adequate. The system has sufficient c city to
support the reqwred Ioads for safe shutdown, to malntaln a safe- shutdown condition, and to

system
6.2 DC Power

The staff has reviewed information provided by the lice
on the dc power system. The dc power distribution systém pr
for various systems and components in the plant. Th& that system loads are
computed based on equipment nameplate data. Operation at th level does not

increase any loads beyond nameplate rating he licensee stated
that the dc power distribution system is ade

temperé’t
conditions,

ture increase following a loss of cooling, and the rate of coolant loss if
iling conditions. In its response dated August 13, 2001 (Reference 23),

(i.e., credit for evaporative cooling) relative to those described in the

o AR. The increase in the rate of fuel transfer increases the peak decay heat rate in
the SFP, while the credit for evaporative cooling reduces the conservatism in the evaluation of
SFP conditions.

The licensee’s bounding evaluation of SFP conditions for planned partial-core discharges was
based on the decay heat calculated for a series of refueling batches of 306 fuel assemblies that
operated at the EPU level of 2957 MWt through 24-month operating cycles. The decay heat



-51-

rate was calculated using ANSI/ANS Standard 5.1-1979 with an additional margin for
uncertainty. The decay time of the most recent batch transfer assumed 100 hours of decay
prior to fuel transfer and a transfer rate of 10 assemblies per hour. The resultant peak decay
heat rate was 22.3 E+06 BTU/hr. A subsequent unplanned full-core offload increased the peak
decay heat rate to 44.3 E+06 BTU/hr. The staff found this method of decay hea

The licensee’s evaluation also considered the following b q
pumps supplying two heat exchangers for one mtercon&‘%ﬁ P, two of two FPCCS pumps

supplying two heat exchangers for the second interco éc sand evaporative cooling of
the SFP. Because shutdown safety management pro: maintain the SFPs of
the two units cross-connected, the licensee considered failure o pump the limiting
single failure for planned offloads. All four FP d available for
unplanned offloads. In its letter dated Sept 1), the licensee
commiitted to perform a cycle-specific : ~ |I|ty if the two SFPs are

not interconnected and to implement pi ' .e reactor bundlng cond:tlons

capacity. The staff concluded th _ itetl’heat re 0val capability was sufficiently reliable
for both planned refueling and

pfance criteria of 140 °F for planned

edited heat removal capacity was adequate
the evaluated planned and unplanned offloads. In
’gted to apply the same methods and acceptance

cflty from each evaluated source continues to exceed the
| rate The licensee stated (Reference 31) that, based on pump
estimated system resistance, the condensate transfer pump is capable

the peak calculated boiloff rate of 78.5 gpm, and the calculated minimum time of 13.5
hours for the SFP temperature to increase from 150 °F to 212 °F allows adequate time to align
any of the above makeup sources. Therefore, the staff found the existing makeup water
systems adequate for the EPU conditions.
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Based on the staff's review of the licensee’s rationale and evaluation, and the experience
gained from review of power uprate applications for other BWR plants, the staff concludes that
operation of the SFP cooling system at EPU conditions is acceptable.

6.4 Water Systems

6.4.1 Service Water Systems

The service water systems are designed to provide cog ng
safety-related and non-safety-related systems).

6.4.1.1 Safety-Related Loads
components and systems: RHR heat exchangers, Rk rs, RHR pump motor
coolers RHR heat exchanger room coolers, core spray. jual heat removal

cubicle coolers, SFP emergency makeup (i
exchangers HPCI room cooler and the

¥cooling water heat
cntilation system

¥ -
During SDC with the RHR system, h : R heat exchangers will increase
[ \ evel, thus, increasing the time

service water
acceptable

. governed by the ability of the RHR system to remove the decay heat from

06!, The licensee performed containment pressure and temperature

s which demonstrate that the capability of the containment system is

ateto ate at the proposed EPU. In the containment pressure and temperature

response analyses the post LOCA RHRSW cooling was assumed to be unchanged for power
uprated conditions. Therefore, the RHRSW cooling remains adequate for plant operations at

the proposed EPU to perform its safety function during and following a LOCA. The staff's

evaluation of the containment system performance for plant operations at the proposed EPU is

addressed in Section 4.1.
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Based on the review of the licensee's rationale, the staff finds that QCNPS operations at the
proposed EPU maintain the containment temperature and pressure response at acceptable
levels and do not change the operations of the safety-related service water systems, and
otherwise have an insignificant or minor impact. Therefore, the staff concludes that the
safety-related service water systems at QCNPS remain adequate for plant operations at the
proposed EPU to perform their safety function during and following a LOCA.

6.4.1.2 Non-Safety-Related Loads

rejected to the stator water coolers and hydrogen co
building closed cooling water and reactor building clos
licensee performed evaluations which demonstrate tha
temperature discharged to the circulating water system.i
EPU. "

designed to remove heat from various auxiliary plant equipment housed
[o] during normal plant operations The licensee performed evaluations and

. gnlflcant These increases are due to running the reactor recirculation pumps at
a hlgﬁer speed and the additional decay heat load for the fuel pool coolers. The operation of
the remaining equipment cooled by the RBCCW system is not power dependent and is not
affected by EPU. The licensee provided additional details of the EPU effect on the RBCCW
heat loads (Reference 23) in response to the staff. The licensee's reevaluation of RBCCW
system heat loads for EPU was based on a revised service water design temperature of 90 °F
(original design 95 °F). This was based on a review of historical service water temperatures at
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QCNPS. As a result this design temperature change with the swing RBCCW pump and heat
exchanger aligned to the unit with an emergency fuli-core offload, the heat transfer capability
exceeds the required heat load for all operating modes.

Based on the review of the license's rationale, the staff finds that the heat loads in:equipment

The TBCCW system supplies cooling water to many
air conditioning (HVAC) units and other turbine buildi
loads increased, and the operation of a fourth condensate
feed pump added heat. Other loads do not increase sigf

f 24 hours after shutdown, and the use of three portable pumps
residual heat removal service water intake. The licensee stated that

the maximum cribhouse mtake temperature increases 1.5° F to 108° F, yet remains below the
acceptance value of 109 °F.

Based on the review of the licensee's rationale, the staff finds that QCNPS operations at the
proposed EPU will have an insignificant impact on the UHS.
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6.5 Standby Liquid Control (SLC) System

The licensee evaluated the effect of the EPU on the SLC system injection and shutdown
capability. The QCNPS SLC is a manually operated system that pumps a sodium pentaborate
solution into the vessel in order to provide neutron absorption and is capable of bringing the
reactor to a subcritical shutdown condition from rated thermal power. o

self directly affect

ain the reactor..

The licensee stated that an increase in the core thermal power doe

urrently requure an increase
fore, no increase in the

with a planned extension in the fuel cycle operating ti \
in the minimum reactor boron concentration of 600 pp
volume of the stored boron solution for the EPU cycle ~

According to the licensee, the SLC system is 1N um reactor pressure
equal to the upper analytical setpoints for t \ erating in the relief

1ange. The licensee added that
the SLC pumps are positive displa §§%yha\nges in the SRV setpoint

would have no affect on the SLC syste yility to mg@e;%t he required flow rate.

During theﬁg SN , the staff asked GNF and the licensee to confirm that
for aII limiti

swithout lifting the SLC system bypass relief valve. The GNF
ime of the QCNPS audit did not specifically identify the

(LOOP) ATWS event. For this event, the calculated peak vessel pressure would reach a
maximum of 1316 psig at about 9.2 seconds from the start of the event, before the initiation of
the SLC system at-96 123 seconds. The information was apparently taken incorrectly from
the task report by the reviewer. Please apply this comment to the Dresden Safety
Evaluation. The SRVs would open to relieve the pressure during any further pressure spikes
resulting from calculated reactor vessel level undershoots. The calculated undershoot is
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caused by a computer code (ODYN) limitation in modeling the HPCI and RCIC systems. The
undershoot of the water level results in an overcorrection of the level, and the resulting
overshoot of the level generates a high core flow and core power, and eventually generation of
excessive steam. This artifice of the calculation can result in increased vessel pressure.

The HVAC systems consist mainly of heating or cooling's
in the turbine building, reactor building, and drywell. The;
increase in the heat loads caused by slightly higher pfocess teq
currents in some motors and cables.

The affected areas are the steam tunnel, E ms, ell in the reactor

argin of approximately 296,000 BTU/hr. At EPU conditions,
.8 °F. The associated increase in FW piping heat load is

cooled by the sam oling system. The margin in the HVAC design for the recirculation
p motor heat Ioadg%fsufﬁment to compensate for the increase in FW piping heat load.

S %
RAI, |, the licensee stated that the QCNPS RHR heat load mcreases from 319,798 BTU/hr to
335,800 BTU/hr due to the EPU, well within the room cooler capacity of 570,000 BTU/hr. The
high pressure coolant injection (HPCI) room at QCNPS is not affected by the EPU since there
are no process temperature, electrical, or other heat load changes that affect the pre-EPU
design heat loads.
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In the turbine building, the maximum temperature increase in the FW heater bay and condenser
areas is approximately 4 °F due to the increase in the FW process temperatures. The FW
pump motors and motor-generator sets are internally cooled by separate, dedicated
once-through ventilation systems. The heated ventilating air is directly exhausted to the
atmosphere without mixing with the room air; thus, the effect on area temperature is negligible.
The effects of the higher internal temperature in the pump motors and motor-ge erator sets
have been evaluated, and shown to be acceptable for operation during the ining plant life.
The operation of the fourth condensate pump increases thedemperatt e condensate
pump area by approximately 9 °F. /

In response to the staff, the licensee stated (Referen
condensate/booster pump, required for EPU operation,
cooling capacity of the ventilation system is not being
temperature may be exceeded when the outdoor air is

extended periods. The normal operation of the non-
affected, based on a review of the motor insulation rati

stated (Reference 24) that in
increases a few degrees due to
olated and the HVAC systems for the
tated that the equipment in all such

design of the HVAC is adequate fo
several reactor building areas, the|
higher EPU heat loads. The se

& efore, any site differences were captured in the

X ed that the other HVAC systems are similar enough
ions that they could be evaluated together. The evaluations
'e operation or configuration of these systems were required

2rotection Program

The staff finds that the operation of the QCNPS at the EPU will have no impact on the existing
fire detection or suppression systems, the existing fire barriers provided to protect safe
shutdown capability, or the administrative controls that are specified in the plant’s fire protection
plan required by 10 CFR 50.48(a). The NRC requirements for achieving and maintaining safe
shutdown following a fire require that (1) one train of systems necessary to achieve and
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maintain hot shutdown be maintained free of fire damage, and (2) that (a) the systems
necessary to achieve and maintain cold shutdown can be repaired within 72 hours if redundant
systems are being used, or (b) the systems can be repaired, and cold shutdown can be
achieved, within 72 hours if alternative or dedicated shutdown capability is being used.

may reduce the time available for the operators to achi'
the time required to repair those systems necessary t intain cold shutdown,
and would therefore only affect those fire areas in the iant tive or dedicated

must achieve cold shutdown within 72 hours
safe shutdown systems and equipment use

The EPU may affect systems necessary to achre in hot shutdown for those plant
areas that rely upon the use of saféty K i ith the use of low pressure systems,
' p, or those plant areas that rely on
Section lIl.G of Appendix R. For
ystem,” notes that to achieve the

ns has stated that the operator actions required to

2 fi fire are not affected by the EPU, sufficient time is available for
' essary actions, and any necessary changes to procedures will
U implementation. The staff finds this acceptable.

Therefore, based on a review of the information provided by the licensee in Reference 2, the
staff concludes that the EPU will not adversely affect the safe shutdown capability in the event
of a fire and is, therefore, acceptable.

6.8 Systems Not Impacted or Insignificantly Impacted by EPU
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The licensee identified those systems which are not affected or insignificantly affected by plant
operations at the proposed EPU. The staff has reviewed those systems (e.g., auxiliary steam,
instrument air, service air, miscellaneous HVAC, diesel generator, and the associated

supporting systems). Based on the staff's review of the systems identified by the licensee and
the experience gained from review of EPU applications for other BWR plants, th
concludes that plant operations at the proposed uprate power level havg no or
impact on these systems.

7.0 POWER CONVERSION SYSTEMS

7.1 Turbine-Generator

The turbine-generator was originally designed to have ability to operate cor ously at

105 percent of rated steam flow conditions with a degre ' g‘g&g to allow control bf important
' lant operations at the
EPU, the high pressure turbine will be modified to maiptain the ard flow margin of

3 percent of the EPU rated steam flow.
The licensee performed evaluations to verit

stationary and rotating components a
The licensee stated that resuits of the. madification of the high pressure

’ étions to the turbine-generator are

The staff requested additional information regarding the implications of the increase in reactor
power which may be limited by the main generator capability of 912 MWe following EPU. The
licensee’s response (Reference 19) stated that due to the change in plant efficiency over the
operating cycle reactor power could vary from approximately 96 percent of thermal power under
optimal conditions in the winter to 100 percent of power on warm summer days. The licensee
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stated that these variations in reactor power do not approach the magnitude of changes
required for surveillance testing and rod pattern alignments. Additionally, the licensee stated
that the effect of having thermal power limited by main generator capacity (load follow) on
radioactive waste generation will be minimal in that the major change for such generation at
EPU conditions is an increase in FW flow and conductivity.

7.2 Miscellanecus Power Conversion Systems

The licensee evaluated miscellaneous steam and powerg
associated components, including the condenser, air refms

equipment for these systems is acceptable for plant o
Modification to some non-safety-related equipment, s

uprated core thermal power.
Since these systems do not perform any safety-rel i “has not reviewed the
impact of plant operations at the proposed EP desi ance of these

systems.

7.3 Turbine Steam Bypass

“flow of 40 percent of the original rated
b|||ty will be 33. 3 percent of EPU

steam flow The licensee h{&s p :,posed r
rated steam:How Tran3|e - analyses ren n actual mass flow rates which are not

reviewed the i e , the proposed EPU on the design and performance of
this system

In response to a staff question, the licensee addressed various changes that are planned to
improve plant trip avoidance capability under EPU conditions (Reference 19). A reactor
recirculation pump runback is being added to reduce potential for reactor scrams on low water
level following a loss of either a FW or condensate pump. The runback is enabled whenever



61-

main steam flow exceeds the capability of two FW pumps. When enabled, a runback will
rapidly reduce the core flow to the equivalent for 82 percent power if less than three FW pumps
are running coincident with a reactor low level alarm setpoint or if no condensate pumps are
running. The licensee's analyses indicates that these changes should reduce core flow and
reactor power to within the capability of the running FW and condensate pumps to-av0|d
reducing the reactor water level to the scram and isolation setpoints.

being modified to trip one FW pump if suction pressur
5 seconds and then trip a second FW pump if the suc
seconds. For equipment protection, all pumps will co
to the low-low suction setpoint. The licensee will also st
adjust FW pump runout logic to accommodate EPU flo

response dated August 7, 2001 ‘
FW heater level control and dra d to assess flow passing capabilities.

were fequired to support a rerate of the C and D FW
ure conditions; the C FW heaters are rerated to

atment systems designed to collect and process gaseous, liquid, and
contain radioactive material. These radioactive waste treatment systems
the final environmental statement (FES) dated September 1972. The
percent EPU will not involve any significant physical changes in the waste
treatment systems, nor will it affect the environmental monitoring of any waste stream
described in the FES. For normal operations, no new or different radiological waste streams
are created as a result of the proposed power increase.

8.1 Liquid and Solid Waste Management
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The major impact of the power uprate on the station’s solid radioactive waste production is the
increased generation of spent condensate F¥#-cleanup resins {SFER;}, the major component of |
low-level radioactive waste (LLRW). LLRW also includes filter sludge, dry active waste, metals,
etc. Because of the estimated increased levels of activated corrosion products in the FW

system, SFCR quantities should increase as a result of the increased changeout | equency for

expects that the increase in solid waste production (chiefly resins) w ortional to the
power uprate This estimate is supported by experience gained at  facilities, now
e overall

imately 10

The volume of liquid radioactive waste released should%?
The site recycles a substantial fraction of the water use lQUId radioactive matenal
waste streams. However, due to the expected increa
activated corrosion and wear products in the reacto

increased flow through the condensate and r /
backwashes of these demineralizers will bed
these backwashes is high, these waters wil
of water released off site.

ent of the 40 CFR Part 190 limit. For that same
Ilqwd effluents for all |IQU|d release pathways was

Gaseous Wasgte Management System (GWMS)

ts of the main offgas system and various building (turbine, reactor, and
tilation systems. Airborne radioactive material releases are controlled,
processed filtered, and monitored, and include gaseous and particulate forms. Gaseous
fission products such as krypton-85 and iodine-131 are produced by the fuel in the core during
reactor operation. A small percentage of these fission gases are released to the reactor
coolant from the small number of fuel assemblies which are expected to develop leaks during
normal reactor operation. The main offgas system removes these fission gases directly from
the plant main condenser, and these gases are processed before release. These offgas
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effluent release quantities are greater than the sum of all other gaseous release streams.
Thus, the effluent release rate (and the resultant public dose) depend primarily on the fuel
defect rate. Current and expected fuel performance for QCNPS has been significantly better
than the original design. The licensee conservatively assumed a 18 percent increase in
gaseous effluents (as a linear function of the power increase). Using the highest & lculated

10 CFR Part 50, Appendix |, numerical design objectives.
calculated dose from gaseous effluents for all designate
percent of the Appendix | guidelines. Therefore, as ar
increase, the calculated dose to the public from the ovg
remain a very small fraction of the dose limits of 10 C

8.2.1 Offgas System

Radiolysis of water (i.e., formation of H, and O,) in thé core in¢f i early W|th power, thus
increasing the heat load on the offgas recombiner and.related col

proposed EPU on the offgas system, and p on in a letter dated
August 7, 2001 (Reference 19). The lice t load for the offgas
recombiner will increase from approxi : ercent of the system design,

with a radiolytic hydrogen flow rate of s/h ~The licensee stated that this is a

system at close to the upper limitiof tf injection range. The licensee stated that it
jectie combination with noble metal

ge evacuated from the main condenser. The system
ive gases in the main condenser. These gases

ble gas release rate (0.2 Ci/s) for QCNPS is independent of power
30-minute holdup time, which is not affected by EPU conditions.

€ lice sumed that the radioactive gases will increase proportionally to the EPU
increase. In Reference 19 the licensee corrected a statement in Section 8.4.3 of its safety
evaluation (Reference 2) to note that an increase of 12 percent in fission product activity is
expected for the EPU. The concentration of coolant activation products and fission products in
the steam lines will remain unchanged as the linear increase in production is diluted by the
increase steaming rate post-EPU. The licensee stated that the gaseous effluents are well
within limits at original power and remain well within limits following EPU implementation. The
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system radiological release rate is administratively controlled, and does not change with
operating power. Therefore, EPU does not significantly affect the offgas system design or
operation.

8.3 Radiation Sources

The staff has reviewed the licensee’s plan for power u
facility radiation levels and on the radiation sources in
sources in the core include radiation from the fission p
and neutron reactions as a secondary result of reacto
core are expected to increase in proportion to the incr
bounded by the existing safety margins of the design«: i ince the reactor vessel

personnel doses during power operations
surrounding the reactor vessel, worker o

i a‘hon product concentrations in the steam
smce the increase in activation

nt), that are inaccessible during plant operation. Since these areas are usually high
dose rate areas, personnel access to these areas will continue to be restricted during plant
operations as required by 10 CFR Part 20 high radiation area (HRA) requirements, and in
accordance with plant TSs and required licensee implementing procedures.
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In an effort to reduce the occupational worker dose (and the radiation skyshine public dose
component), the licensee initiated the noble metal injection process (NIP), consistent with the
principle of keeping radiation as low as is reasonably achievable (ALARA). By injecting small
quantities of noble metal into the FW system, the level of highly activated radioactive material
deposited as crud on primary coolant piping sources and fuel is reduced. Additionally, NIP
prowdes another dose reductlon benefit, by effectlvely reducmg the radiation Sjg ne from the

Fission products in the reactor coolant result from the e; ape of min

products in the fuel rods. Fission product release into th fa
nature and number of fuel defects and is approximate
Using the ANSI/ANS 18.1-1999 normal operations so

proportional increase in steam flow (dilution) throu Mg urrent levels of
fission product actlwty in the reactor coolant ar _ ictions of the design basis

8.4 Radiation Levels

s are normally locked and controlled in accordance with Part
3A) requirements, and require infrequent access.

any aspects of the plant were originally designed for higher-than-
S. Therefore the small potentlal mcrease |n radlatron Ievels resulting

experience higher radiation levels. The purpose of the licensee’s ALARA
sure that doses to individual workers will be maintained within acceptable limits
iccess to radiation areas. The licensee will continue to use procedural access,
work planning and controls, and pre-job worker training/briefings to compensate for any
increased radiation levels and to maintain occupational doses ALARA. As part of the overall
EPU test program, during the incremental 3 percent power step increases the licensee will
perform special surveys of area external radiation levels to assure that the radiation areas are
properly designated, posted, and controlied as required by Part 20 and plant TSs.
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The proposed power uprate will also cause a small increase in post-accident radiation levels.
Item 11.B.2 of NUREG-0737 states that the occupational worker dose guidelines of GDC 19
shall not be exceeded during the course of an accident. Compliance with ltem I.B.2. ensures
that operators can access and perform required duties and actions in designated vital areas.
GDC 19 requires that adequate radiation protection be provided such that the dose
personnel should not exceed 5 rem whole body or the equivalent to a art of the body for the
duration of the accident (the extremity limit is 75 rem). The licensee hé
based on conservative calculations, the post-accident radiation levels
45 percent (as a function of plant location) as a result of i ;
upon this analysis, the calculated post-accident vital area ¢
sampling activities) to the whole body and extremities
Therefore, personnel access to and work in designate
following a LOCA can still be accomplished without exe
19. Additionally, the calculated dose estimates for pers
duties in the plant's TSC remain within GDC limits. The
(EOF) is over 100 miles from the site, and therefore the EO
power uprate.

EENN

orming required post -LOCA
ergency operations facility

The licensee has calculated the impact on ope { ®l room from the following

accident. In the worst case, the LOCA i g ease to the operator's whole

body dose, which includes the dose n di idiati external to the control room (the
dose is 0.377 rem, the limit is the
room doses from DBAs.

Several physi i completed prior to full implementation of
~ : dryer/separator will be modified to

modlflcatlon _ ed in accordance with the station ALARA program.
This expecte : ‘ sé to modify these and other systems should be a small
fraction of e worke! »ollectlve dose for the units.

dose rates have decreased by as much as a factor of four at QCNPS as a result of the NiP.
While this skyshine dose is not expected to actually increase as a result of the power uprate,
the station's required calculation methodology conservatively assumes the skyshine dose is
directly proportional to reactor power. Given a 17.8 percent increase in reactor power, the
licensee conservatively estimates that the skyshine dose would be about 44 percent of the 25
mrem dose limit of 40 CFR Part 190 (using the highest calculated dose during 1995 to 1999).
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On the basis of the staff's review of QCNPS, the staff concludes that the 17.8 percent power
uprate will have little effect on personnel occupational doses and that these doses will be
maintained ALARA in accordance with the requirements of 10 CFR 20.1101. Additionally, the
operator calculated doses from external radiation exposures during a DBA will be less than the
GDC 19 criteria, and will allow operators access to vital areas for needed emergency activities.

plant and are initiated by a malfunction, a single failurevd
applicable acceptance criteria for the AOOs are based

General Design Criteria (GDC) 10, 15, and 20. GDC0 requi reactor core and
associated control and instrumentation systems be designed wi it margin to ensure
that the SAFDLs are not exceeded during norma Os. GDC 15
stipulates that sufficient margin be included i onditions of the reactor

2%&.‘Jﬁed limits during normal operating conditions and
ncy should not generate a more serious plant

reactor coolant inventory. The plant’s responses to the most limiting transients are analyzed
each reload cycle and are used to establish the thermal limits. A potentially limiting event is an
event or an accident that has the potential to affect the core operating and safety limits.

The generic guidelines for EPU evaluation (Appendix E of ELTR1) identified (a) the limiting
transient to be considered in each event category, (b) the analytical methods to be used, (c) the
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operating conditions assumed in the generic evaluation presented in the report, and (d) the
criterion that was applied. The licensee stated that in support of the EPU, each limiting
transient analysis for each category of the transients listed in Table E-1 of ELTR1 was
analyzed. Table 9-1 of the licensee's Safety Analysis Report (Reference 2) describes the
reactor operating conditions used in analyzing the limiting transients for the curr
fuel cycle and for the EPU representatlve core. The table also Ilsts the omlnal»

SLMCPR value of 1.09 for the core.

The licensee stated that input parameters related to p
features or equipment OOS have been included in the
currently licensed for, or seeks to implement for EPU of &
coastdown, SLO, final feedwater temperature reduction ICF, and ARTS power-and
flow-dependent limits. Therefore, the EPU transient analy ‘

these operating constraints. According to the licens sient events are
analyzed at full power and at the maximum allowe t on the power/flow
map (Figure 2-1). The licensee also included inty in the analyses
either directly or statistically. The licensee i lowing limiting transients and

Table 9-2 of the licensee’s Safety Analysj ts. For all events in

Table 9-2, the SRV is assumed to be O

dmum demand

IV closure—all valves
) MSIV closure—one valve

The licensee determined that, as shown in Table 9-2 and in Figures 9-1 through 9-4, there are
no changes to the basic characteristics of any limiting events due to the EPU operating
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conditions. The severity of transients at less than rated power is not significantly affected by
EPU, due to the protection provided by the adoption of ARTS power and flow dependent limits,
as discussed in Section 9.2.

In its evaluation of ELTR1 (Reference 4), the staff concluded that the minimum set of limiting
transients described in Appendix E of the topical should be included in ;;ge upraté amendment
request. The staff also stated that a list of all of the transients analyzed

uprate should be included, with an explanation of how the i iting traf
The QCNPS submlttal did not provide the bases for selec e E

events remain bounded by the reload transient event
I|m|t|ng in terms of thermal limits due the power uprat

9.2 Transient Analysis for ARTS Power and Flow Dependent Limit

One of the restrictions on the operating flexibility of a BWR during power ascension from the
low-power/low-core flow condition to the high-power/high-core flow condition is the APRM
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scram and flow-referenced rod block setdown requirements. The APRM/ rod block monitor TS
(ARTS) power and flow dependent limits improvement program objectives are to provide
adequate fuel thermal limits while increasing plant operating efficiency and flexibility. The
licensee states that use of the ARTS power and flow dependent limits ensures that the plant
does not exceed any fuel thermal limit and, thus, the margin of safety is not affect,

adjustments and allows a more direct thermal limits a
provides more accurate protection of plant safety. Th
dependent program is essentially the same as the parti
implemented at the LaSalle County Station units (Ref

- 'épendent LHGR adjustment factors, LHGRFAC(F), are added.

e affected TSs and associated Bases are modified or deleted, as required.

As discussed in the subsections below, the ARTS limits are generally determined or confirmed
using bounding QCNPS-specific analyses, although it is stated that cycle-specific limits may be
developed and used. This is acceptable to the staff.
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9.2.1 Elimination of APRM Gain and Setpoint Requirement

The original ARTS development program included generic evaluations over a wide range of
plant configurations, operating parameters, and power and flow conditions to generate a large
database of limiting transients, which can also be applied to QCNPS operation |n e MELLLA
power/flow map region. This generic database was used to develop a method o} 3 for
specifying the MCPR and LHGR plant OLs, which assures that margi fi afety limits are
equal to or larger than those achieved with the APRM gain @?@g ements. These
generic evaluations also determined the adequacy of power
power ranges:

. between rated power and the power level (byp
stop valve closure or turbine control valve fast ¢

dent) MCPR and LHGR
PS- specific analyses of

To develop a
tranS|ent an
hown on the licensee’s Safety Analysis Report power flow map
itions and system setpoints are summarized in Tables 1-2

Power-Dep’ ent MCPR Limit, MCPR(P)

ed power, bounding power-dependent trend functions (K;) are used as

AltiE @%i’ne rated OL MCPR values to determine the MCPR(P) limits. The licensee stated
that the‘FWCF event is more limiting than the generator load reject without bypass as the
initiating power is reduced. The QCNPS-specific calculated values were compared with the
generic limits in Table 9-3 of the licensee’s Safety Analysis Report to verify the applicability of
the generic limits.
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The licensee noted that the QCNPS ARTS program is a partial application (like LaSalle’s), in
that QCNPS is not implementing hardware changes to the RBM system, which would provide
protection for an off-rated RWE. Instead, analyses of the off-rated RWE event with no rod
block were performed to verify that the combination of the generic K(P) and the QCNPS-
specific MCPR(P) limits bound the SLMCPR limit requirement.

ARTS and that the assumption of an initial 50 °F delta-T
consistent with the QCNPS TS requirements.

are calculated as OLMCPR bounding values for both in
The calculated and limiting values are shown in Table
This is acceptable to the staff.

9.2.1.3 Power-Dependent LHGR Limit, LHGR

melting of the fuel and the plastic strair laddi considered. QCNPS-specific
transient analyses were performed {o confi : i ity of the generic LHGRFAC(P)
limits above bypass, as shown in i e's SAR. Below bypass, both high
and low core ﬂow multipliers, w specific analyses to establish limits

9.2.1.5 Flow-Dependent LHGR Limit, LHGRFAC(F)

The licensee stated that the flow-dependent LHGRFAC(F) limits assure that all fuel thermal-
mechanical design bases are met for a slow recirculation flow runout event. The same generic
transient analyses were statistically evaluated for the bounding overpower as a function of the
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initial and maximum core flow, to ensure that the peak transient LHGR would not exceed fuel

mechanical limits. These bounding flow dependent limits, as shown in Figure 9-8 of the
licensee’s SAR, are generic and cycle-independent. This is acceptable to the staff.

9.2.2 Overall Governing MCPR and LHGR Limits

MCPR(P),
iting MCPR
limits. Note\m

The licensee stated that for a given power/flow statepoint (P,F) all fou
LHGRFAC(P), MCPR(F), and LHGRFAC(F)) are determined.and th
(maximum value) and most limiting LHGR (minimum valu be t
that the MCPR curves have to be adjusted if the assun}?%ia
to be changed. Changing the TS SLMCPR would requii
acceptable to the staff.

9.3 Design Basis Accidents

9.3.1 Background to Evaluation of Radiological Consequence n.Basis Accidents

)percent increased core

cal@evaluations are contained in
A4S ‘ € magnitude of the potential

radiological consequences of a DBA, tity of fission products released

to the environment. This release d < ityreleased from the core and the

release point. In general, the

of radioactive materials outside of the

_% material in the reactor coolant system

. Thus, an increase in the rated thermal

ELTR1 provides generic guidelines for justi

modifications d wi rate potentlally resultlng in a larger release rate
The ELTR1 stat )

and within applicable criteria or will provide reanalysis of any
proposed uprate.

incre sedxfuel enrichment and burnup would need to be addressed if these parameters exceed
any of the requirements of 10 CFR 51.52(a).

Appendix H of the ELTR1 provides that existing calculations as shown in the current UFSAR
are valid and that, with few exceptions, the postulated results are changed by the magnitude of
the change in radiation source. The increased consequences can be resolved on a ratio-of-the-
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sources basis. Exceptions are associated with changes in radioactive material transport
assumptions and methods caused by modifications to the plant pursuant to the uprate. The
appendix provides that new calculations will be carried out only as necessary. There are some
design basis events, such as a main steam line break, which release the radioactive materials
in reactor coolant to the enwronment Since the evaluations for these events utili e the reactor

change unless the mass of coolant lost changes

Section 2.8 of the NRC staff position on ELTR1 (Refere
calculations found in the SAR should remain valid as a
be increased by the magnitude of the change in the s
increased doses must meet the dose acceptance crit

the licensee must demonstrate assumptions and con i
these assumptions are not met, applicants will be expe

radiological analyses.

ELTR2 presents specific evaluations of areas of licensin i ‘generically applicable

sses the EPU impact

i on the curies per megawatt-thermal (C|/MWt) constants
tion of Dlstance Factors for Power and Test Reactor Sites.”

pT toniu Pu-239), which is flSSlonabIe At current high fuel burnup levels, the fission of
Pu-23 contrlbutes significantly to the fission product inventory in the core. Also, the fission
product yields from Pu-239 differ from those for U-235, resulting in changes in the fission
product composition. In order to address these impacts of the EPU, EGC had a recalculation
performed of the core fission product inventory for GE-14 fuel and a 24-month fuel cycle using
the industry-accepted ORIGEN2 code. This code utilizes updated fission product yields and
decay chains and includes the fission product contributions of Pu-239 and other transuranic
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nuclides. In recalculating the fission product inventory, EGC has addressed the ELTR1
guidelines regarding the assessment of the impacts of the EPU and higher burnup fuel impact
on radionuclide composition and inventory. The staff finds this approach acceptable.

The scaling factor used to correct the previously analyzed thyroid doses for the impact of the

Similarly, the scaling factor used to correct the previously
impact of the EPU is the ratio of the ORIGENZ2 noble gas
the previous TID-14844 noble gas inventories at the pr:
whole body dose factors. The resulting scaling factor
dose due to the change in core inventory are 1.27 an

Since the previous control room dose DBA LOCA analy
product inventory based on the pre-EPU rated thermal
EGC increased the scaling factors for the control roomy”
body for the DBA LOCA results only.

ut the 2 percent margin,
toid and 1.20 for whole

The staff finds the method used to determi
consistent with the staff-approved ELTR1 ) _conditions identified in the
associated staff SER.

ollowing DBA accidents: LOCA, control
), main steam line break (MSLB) outside

ults of these analyses are tabulated in the table below. For the
LOCA, CRD > El impact the fission product inventory. Accordingly, the
radiological col
scaling factors
f radioactive material to the environment so no further
re'necessary. For the mechanical vacuum pump release
%%Iing factors were increased to account for the increased main
in condenser at EPU conditions.

LB accidents, the analyses assume that the reactor-coolant-specific
aximum value allowed by TS, expressed in terms of dose equivalent iodine-
these analyses are not affected by the EPU. The source term used in pre-
es for evaluating the offgas treatment system component failure was set
conservatively and independently of the reactor thermal power. For the MSLB, offgas, and ILB
accidents, the EPU does not affect transport assumptions used in the analyses. Specifically,
EGC has proposed to operate at the same reactor dome pressure post-EPU as pre-EPU.
While the post-EPU normal operational steam flow will be greater, the flow restrictors in the
steam lines establish the maximum flow rate at which steam will flow during MSLB conditions.
The pre-EPU analyses were based on the maximum flow rate, which is unaffected by the EPU.
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As a result of these considerations, the EPU has no impact on previously analyzed
consequences of the MSLB, ILB, and offgas treatment system component failure events.

QCNPS RADIOLOGICAL ANALYSIS RESULTS, REM

0-2 hr EAB 30-day LPZ y CR
Whole
Event Body Thyroid
Loss-of-Coolant Accident
Pre-EPU 5.0 120.0
Post-EPU 6.0 152.0
Criterion 25.0 300.0
Control Rod Drop Accident
Pre-EPU 2.9 9.4 0.22 21.8
Post-EPU 3.4 0.27 28.0

Criterion 6.25

Fuel Handling Accident

Pre-EPU . 0.012 7.66
Post-EPU 0.87 0.014 9.73
Criterion 75.0 5.0 30.0

Control Room Doses

to'issue a generic letter and regulatory guidance on these
%%ficiencies identified by the staff involves unsubstantiated

onditions. Due to the magnitude of the potential increases in post-
viewed the EGC submittal to determine whether there was

1at the QCNPS control room habitability systems could perform their
$vide plant operators a habitable environment in which to take actions
ate the plant in a safe manner.

function to
8 ry to op

i iewed an earlier license amendment application dated May 19, 1997, for QCNPS.
in this application, the then-licensee, Commonwealth Edison, described the results of tracer gas
testing of the unfiltered in-leakage and stated that the measured unfiltered in-leakage was less
than leakage previously assumed in control room habitability analyses. The May 19, 1997,
licensing action was retracted by Commonwealth Edison. For the EPU application, the staff
requested that EGC provide additional information confirming that the in-leakage conclusion
was still valid. In its response dated July 6, 2001, EGC asserted that the in-leakage conclusion
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was still valid and described ongoing programs and surveillance tests that are intended to
assure that any degradation in unfiltered control room in-leakage is identified and corrected.
While the staff resolution of the control room habitability issue may deem it necessary to
generically require periodic boundary integrity retesting, the staff believes that the earlier testing
and the ongoing control program at QCNPS provide reasonable assurance that EPU will not
have an adverse impact on control room habitability. The staff's accep nce of/« C's unfiltered
in-leakage conclusions does not preclude any future genenc regulato
become applicable to QCNPS in this regard.

The staff reviewed the assumptions, inputs, and meth
radlologlcal lmpacts of the proposed EPU at QCNPS

v analysis metho ]

ELTR1 and ELTR2 topical reports. The staff finds tha i
and ELTR2. The staff

assumptions consistent with the conservative guidance
compared the doses estimated by EGC to the applicab

basis accidents.

9.4 Special Events

9.4.1 Anticipated Transient Wi

ive of an ATWS.

BWR performance during an ATWS is also compared to the criteria used in the development of
the ATWS safety analyses described in NEDO-24222, “Assessment of BWR Mitigation of
ATWS,” Volume Il (Reference 43). The criteria include (a) limiting peak vessel bottom pressure
to less than the ASME Service Level C limit of 1500 psig, (b) ensuring that the peak cladding
temperature remains below the 10 CFR 50.46 limit of 2200 °F, (c) ensuring that the cladding
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oxidation remains below the limit in 10 CFR 50.46, (d) limiting peak suppression pool
temperature to less than 202 °F (which is the limiting temperature selected to ensure that the
LOCA analyses results remain bounding), and (e) limiting the peak containment pressure to a
maximum of 62 psig (110 percent of containment design pressure).

The ATWS analyses assume that the SLC system will inject within a specified time to bring the
beritical after
the reactor has cooled to the cold-shutdown condition. In a
methodology, the licensee re-analyzes the ATWS event |
plant modifications will affect the ATWS response.

The licensee stated that QCNPS meets the ATWS m

50.62, because (a) an ARI system is installed, (b) the b
86 gpm, and (c) an automatic ATWS-RPT has been insta
the ATWS analyses and provides a generic evaluatio
terms of overpressure and suppression pool cooling:

tion capability istequivalent to
ction L.3 of ELTR1 discusses

; e (IORV). The
licensee performed the ATWS analyses, as di LLLA/EPU operating

benchmark for the plant response to limitint / ‘ conditions, the licensee also

performed the ATWS analyses based power

Section 9.4.1 of the licensee’s SA ist nput parameters used in the ATWS analyses

and the corresponding results (pf K lottom p §sure peak cladding temperature, peak

suppressmn pool temperatgre a' : ssure). The licensee stated that the
€ S, ptance criteria. Therefore, the plant’s

& audit that the stated PCT values are correct and
e staff also found similar trends (pre-EPU PCTs higher

is 1418 °F. Th
examined the

ensee performed the ATWS analyses at the MELLLA/EPU
icensee evaluation.

d on the cycle-specific condition, will continue to meet the ATWS acceptance

9.4.2 Station Blackout (SBO)

The staff has reviewed information provided by the licensee to determine the impact of the
power uprate on the existing analysis performed for SBO. The licensee stated that SBO
evaluation was performed using the guidelines of Nuclear Management and Resources Council
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(NUMARC)-8700, "Guidelines and Technical Bases for NUMARC Initiatives Addressing Station
Blackout at Light Water Reactors," except where RG 1.155 takes precedence. The licensee
stated that the plant responses to and coping capabilities for an SBO event are not affected by
operation at the EPU level because the increase in decay heat for EPU is absorbed by the torus
water inventory. There are no changes to the systems and equipment used to respond to an
SBO, nor is the required coping time changed.

The initial conditions and assumptions for SBO under EPU gonditi één revised to be
consistent with NUMARC 8700 and RG 1.155. The EPU.de '
operating history of 100 days at the full uprated power ¢
event.

On April 6, 2001, the licensee provided the following a
evaluation of the EPU effect on the dominant areas of c ntaining equment necessary
to mitigate the SBO event:

Drywell Temperature

in FW temperature occurs post-EPU; ficense ined that significant margin
(calculated to be 74 °F in pre-EPU i . sign temperature would

ds in these areas are primarily related to indicating lights and other

@table The heat
ctrical equipment and remain the same as before. Therefore, the pre-

| ower-dependen _

The licensee noted that the pre-EPU calculation for room temperature assumed a constant heat
load from RCIC operation. Therefore, notwithstanding the slightly increased operation time
post-EPU, the results remain valid.

Contaminated Condensate Storage Inventory
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The higher decay heat for the EPU operation would increase the boiloff rate; therefore, the
ability of the plant to maintain core coverage using the available inventory in the CCST could be
affected.

The staff has reviewed QCNPS’ ability to cope during a station blackout and to ensure core
cooling and coverage during the event. The staff accepts the licensee’ § concl sf%%f that the
plant's SBO coping capabilities will not be adversely affected by EPU @

DC Battery Capacity

The licensee stated that pre-EPU battery cell sizing cal
dc and 250 volt dc batteries. These calculations consic
combined set of loads from a variety of events. It wa
250 volt dc batteries that adequate margin exists. The
SBO duration are slightly increased under EPU conditions.
battery load profile remains bounding because it assum ive scenario of
multiple HPCI initiations during a 4-hour duration

Based on the review of the licensee's ratio __ mpact of plant

the EPU Ievel
pre-EPU value

se in the reactor vessel dome pressure over the

he turbine. Therefore, plant operations at the EPU
pact (due to changes in the fluid conditions, i.e., pressure or
g) on the mass and energy release rates following a high-

(i.e., p sUre, temperature, and humidity profiles) due to plant operations at the proposed EPU
level. The equipment and systems that support a safety-related function were evaluated and
determined to be qualified for the environmental conditions.

Based on the review of the licensee's rationale, the staff concludes that the environmental
conditions used to qualify equipment and systems that support a safety-related function remain



-81-
bounding or the rooms and equipment have been appropriately evaluated for the EPU effects.

The pressure, temperature, and humidity profiles resulting from a HELB outside the
containment are acceptable for plant operations at the proposed EPU level.

10.1.1.1 Main Steam Line Break (MSLB)

sis relative to
S no increase in

The licensee stated that the critical parameter normally affecting the M:
the EPU would be an increase in reactor vessel dome pressure. Sig
the reactor vessel dome pressure, there is no increase |
in the steam tunnel. Therefore, the pressure and tempe
steam tunnel are not affected for plant operations at the
letter dated August 7, 2001 (Reference 19), provided %{
of increasing the main steam isolation setpoint on hig
analyzed with a circumferential rupture, resulting in the‘ﬂ@
bounding other breaks. Credit was taken for isolation o owever, the licensee noted
that in the event of smaller breaks not resulting in high 'steam'i olation, low steam line
pressure or high steam tunnel temperature isolation.si il fg o.isolate the HELB.
These isolation signals are governed by the QCN|

frictor chokmg flow and thus

Based on the review of the licensee's rati Ahe, nce‘gained from the staff’s
review of power uprate applications for ‘ aff concludes that the existing
pressure and temperature profiles f am tunnel are not affected and
are acceptable for plant operatio >

Based on the review of the licensee's rationale, the staff concludes that the pressure and
temperature profiles following a FWLB in the main steam tunnel have been adequately
evaluated.

10.1.1.3 ECCS Line Breaks
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Because there is no increase in the reactor dome pressure relative to the current analyses, the
mass release rate following a HPCI line break does not increase. The licensee stated that the
previous analyses for these line breaks are bounding for the EPU conditions.

Based on the review of the licensee's rationale and the experience gained from the staff's
review of power uprate applications for similar BWR plants, the staff copcludes tf
previous analyses for these line breaks remain bounding for the EPU ¢o itions.

Based on the review of the licensee's rationale and th%ﬂfg pe
review of power uprate applications for similar BWR plants, t oncludes that the

determined to be acceptable.
breaks remains bounding

nstrument line break analysis, which indicates that the blowdown
ere is no pressure increase. Therefore, the previous HELB

uprate applications for similar BWR plants, the staff concludes that the
lyses for the instrument sensing line breaks remain bounding for the EPU

prev
conditions,

10.1.1.7 Internal Flooding from HELB

The licensee stated that the analyses for flooding in the main steam tunnel assumes flooding of
the entire below-grade volume. This assumption is conservative and bounding for the EPU
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conditions. In its August 7, 2001, response to the staff, the licensee addressed the effects of
plant operations at the proposed EPU on the internal flooding for other systems outside the
containment. The licensee stated that other high-energy line breaks in the turbine building,
such as breaks in the FW and condensate systems, are bounded by the worst-case internal
flooding from a postulating pipe break in the moderate-energy circulating water s stem inside
the turbine building.

e

Based on the review of the licensee’s rationale and the expgrience
review of power uprate applications for similar BWR pla
previous analyses regarding internal flooding remain b% ‘

. the staff's

10.1.2 Moderate-Energy Line Break (MELB)

system flow rate, therefore, changes are not planneds ]
licensee addressed existing moderate-energy floodi 4 es to protect safety-
related equipment from flooding in the turbine b cludes the residual
heat removal service water pumps, which ults. Existing active
protective features for circulating water fl irculating water pumps on

'om a postulating pipe break in the
). The previous evaluations of internal
floodmg T [ osed EPU as there is no change in the cwculatmg water
system. Th ;
the proposed

10.24 Environmental on of Electrical Equipment

censee evaluated the safety-related electrical equipment to ensure qualification for the

| and accide ditions expected in the area in which the devices are located. The
margins to the environmental parameters in accordance with the original
m and determined that no change is needed for EPU.

EPU I pected to increase both the normal and post-accident radiation conditions (integrated
dose) in the plant by no more than the percentage increase in power level. However, the
licensee performed EPU assessment in conjunction with the change to a 24-month fuel cycle.
The increase in accident conditions resulting from combined effect of EPU and a 24-month fuel
cycle is dependent, as a function of time, on the controlling radiation source (i.e., suppression
pool water, drywell atmosphere, etc.) and the credited shielding. The increase in radiation
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levels reflects the use of current computer codes, methodology, and nuclear data in developing
the uprated core inventory versus the methodology, computer tools, and nuclear data in the
development of the original licensing basis core inventory. The increase reflects the inclusion
of several hundred additional isotopes in the new core, as well as a 2 percent margin for
instrument error recommended by Regulatory Guide 1.49. For purposes of equment
qualification, the maximum increase in the normal and accident radiati
applicable to existing safety-related equipment is conservatlvely eval
percent, respectively. 4

e 20 and 40

10.2.1.1 Inside Containment

EQ for safety-related electrical equipment located insi
and/or DBA/LOCA conditions and their resultant tempe

condition.

The present and EPU dryv s are shown below.

EPU Temperature
Temperature ( °F) | ( °F)

338
338

303
288
183
146

130

For all equipment inside the containment within the EQ program, evaluations were performed to
demonstrate that existing environmental documentation was adequate to meet the revised
temperature and pressure values due to EPU. Evaluations were done for each equipment type
using the following approach.
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1. The qualification test temperature conditions for the required operability period during
the first 24 hours following a LOCA were shown to envelop the corresponding EPU
temperature profile.

hours to 1 year following a LOCA were shown to meet the revi
profile using the Arrhenius methodology.

3. The maximum test pressure was shown to envelo;ﬁ%?

The licensee concluded that EPU did not result in any
equipment required to operate following an accident.

current posted values. Material anal het | ta for the electrical penetration
assemblies were utilized to demonstrate quali &E he EPU values. A unique radiation
ion to the EPU values for cables.

i iialification of electrical equipment within the EQ program. Evaluations will be done
tos 3t the existing environmental documentation is adequate to meet the revised
temperature profile due to EPU. Evaluations will be done for each equipment type using the
following approach.

1. Existing documentation will be used to show that the qualification test temperature
profile envelops the revised peak temperature for EPU.
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2. The qualification test will be shown to meet the revised post-LOCA conditions outside
containment for EPU using the Arrhenius methodology.

The licensee stated (Reference 18) that the reviews of EQ equipment were performed and the
equipment was shown to meet the revised environmental parameters following ER
Qualification was shown by one or more of the following industry standard meth
reviews:

for EQ

1. Existing documentation was used to show that the
profile and radiation dose bound the EPU conditic

st temperatu

3. New test data on materials was used to demonst

4, An equipment-unique radiation calculation wa

rigorous evaluation. Location-specifi adiati jon to determine specific total dose
for the transmitter was used to qudlify T [ ‘environmental conditions.

outside the primary containment is qualified
to the new tép ; i o'the EPU.

1022 ‘E ice t With Nonmetallic Components

Inits August‘ ) , the licensee stated that the QCNPS plant design
control progr,

ent enwronmental jons, have been determined for EPU. These changes are minor
red with the ran f conditions allowed for mechanical components.

. «negllglble the staff concludes that the environmental qualification of the
ponents exposed to the EPU conditions is not adversely impacted.

10.2.3 Mechanical Components Design Qualification

10.2.3.1 Equipment Seismic and Dynamic Qualification
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The licensee evaluated equipment qualification for the power uprate condition. The dynamic
loads such as SRV discharge and LOCA loads (including pool swell, condensation oscillation,
and chugging loads) that were used in the equipment design will remain unchanged as
discussed in Section 4.1.2 of Reference 2. This is because the plant-specific hydrodynamic
loads, which are based on the range of test conditions for the design-basis analyss at QCNPS,
are bounding for the power uprate condition.

Based on its review of the proposed power uprate amendment s that the original
seismic and dynamic qualification of safety-related mecha |
affected by the power uprate conditions for the followi

1. The seismic loads are unaffected by the powe

2. No new pipe break locations or pipe whip and
a result of the uprated condition;

3. Pipe whip and jet impingement loads do not.i

4, SRV and LOCA dynamic loads use NeQ ign bagis analyses are bounding
for the power uprate. '

10.2.3.1.1 Safety-Related SRVs

The licensee performed the overpre ion analysis at the uprated power condition
using the upper tolerance limits: of The analysis calculated a peak RPV

sed power uprate. Furthermore the maximum operation
ed for the QCNPS power uprate. Consequently, the

safety-related pumps, safety relief valves, and other components for their adequate
design for operation at the power uprate conditions, the licensee reviewed in more detail the
safety-related air-operated valves (AOVs) in its AOV program, and the safety-related motor-
operated valves (MOVs) within the scope of the program established in response to Generic
Letter (GL) 89-10, “Safety-Related Motor-Operated Valve Testing and Surveillance.” The
licensee evaluated the safety-related AOVs and MOVs for process and ambient condition
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changes resulting from the power uprate, including parameters such as fluid flow, temperature,
pressure, differential pressure, and ambient temperature. In a supplemental response
(Reference 49), the licensee indicated that potential pressure locking and thermal binding of its
safety-related power-operated gate valves had been evaluated in light of the proposed power
uprate. The licensee determined that the power uprate conditions did not affect the scope of

the licensee’s evaluation of the effect of the proposed P
safety-related pumps and valves at QCNPS to be accel

penetration piping and the spring check valves containe ief bypass Ilne are not
;\that for other water-filled
piping, the resulting stresses calculated at the propos: nditions were found to
be within the allowable limit. Therefore, the licen 1y

Section 5.T%. ‘ provides the general guidelines for power uprate
testing. .

uded in the uprate licensing application. It will include

Startup Test Plan

. The licensee will conduct limited startup testing at the time of implementation of power
uprate. The tests will be conducted in accordance with the guidelines of ELTR1 to
demonstrate the capability of plant systems to perform their designed functions under
uprated conditions.
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. The tests will be similar to some of the original startup tests, described in
Section 14.2.12.2 of the QCNPS UFSAR. Testing will be conducted with established
controls and procedures, which have been revised to reflect the uprated conditions.

increment between data sets. A final set of data
1 +-8pereenty power level will also be obtalneq
accordance with a site-specific test procedure A
licensee. The test procedure will be develope
as required by 10 CFR Part 50, Appendix B, C

The following power increase test plan is provided in SA . quired Testing,” of the
licensee's SAR (Reference 2).

a. Surveillance testing will be perforf
re-calibration for the EPU i
to the plant TSs schedule

b. Steady-state data wi
of previous rated thg

Control s% -
controls pressure controls. These operational tests will be made at
priate plant conditions for that test and at each power increment

e previous rated power condition, to show acceptable
1all be used as in the original power ascension tests.

A summary report will be submitted after the completion of the EPU test program. A description
of the test results, any corrective actions, and a brief discussion of why it was not necessary to
repeat specific tests listed in Section 14.2.4:2- (14.2.4) of the QCNPS UFSAR will be included
in the summary report.
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The licensee’s test plan follows the guidelines of ELTR1 and the staff position regarding
individual power uprate amendment requests (Reference 4).

10.3.3 Systems/Components With Revised Performance Requirements

acceptance criteria are based on the QCNPS original st
GE BWR power uprate test programs. The licensee ha

. Intermedlate range neutron monitors — assure source range monitors (
power range monitors (APRM) overlap

. Average power range monitors — calibration
. Pressure regulatory system — setpoint step.
. Feedwater control system — setpoint

Radiation measurements — survey

, main generator, and FW heaters, and not to safety systems. The licensee identified
(Reference 12) the major components important to the MSIV closure and generator load
rejection tests as: MSIVs, TSVs, TCVs, turbine bypass valves, RV/SRVs, main steam line
geometry, control rod insertion time, and associated scram signal electronic response. The
staff evaluated these and electrical equipment changes.
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The licensee’s power ascension test plan (Reference 12) includes hold points for testing and
data collection at approximately 50 percent, 75 percent, 90 percent and 100 percent of the
pre-EPU licensed power level. After reaching 100 percent of the pre-EPU licensed power level,
the licensee will increase power in increments of < 5 percent per day and hold for additional
testing and data collection. Data collection will include chemical/radiochemical samples,
radiation monitoring, APRM calibrations, core performance, FW flow element calibration check,
main steam flow element calibration check, primary containment pipin , power
conversion piping vibration, system/equipment performancgidata. | the licensee will
conduct tests and surveillances for pressure control incremen
incremental regulation, FW pump runout, steam dryer p
The licensee will evaluate the power ascension data a
level. The licensee’s power ascension test plan also i¢
components whose performance requirements have ch ’
Therefore, steady state plant response and system an t performance will be
confirmed.

ELTR1 includes the MSIV clos )
previously recorded MSIV clos i i the generator load rejection test for power

(2) the powe i how that all safety criteria are met, and (3) these tests
will not provi

3 Hatch plant, which implemented an EPU of 113 percent of original
plant-specific information for QCNPS related to these tests.

proved ELTR1, the staff considered (1) the licensee’s justification as presented in its
December 27, 2000, initial application for the amendment request (Reference 1) and letters
dated May 18, 2001, and September 27, 2001 (References 12 and 51), which were provided in
response to staff RAls related to the two tests, (2) the information presented by the licensee to
the Advisory Committee on Reactor Safeguards (ACRS) during the ACRS public meetings on
October 25, and November 8, 2001, (3) the modifications made to the plant that are related to
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the two tests, (4) component and system level testing that will be performed either as part of the
licensee’s power ascension and test plan or to meet SRs contained in the QCNPS TSs, and

(5) past experience at other plants. The staff also considered the importance of the additional
information that could be obtained from performing the two tests with respect to plant safety.

oes not exist
ot normally
blished quality

Large transient testing is normally performed on new plants because experienc
to confirm plant’s operation and response to events. However, these tes
performed for plant modifications following initial startup begause of w
assurance programs, maintenance programs including cg $
modification testing, and extensive experience with geng
modified. When major modifications are made to the
performed to confirm that the modifications were corr
should only be imposed if it is deemed necessary to de
The determination for the need of such testing consider:
to the equipment, the expected impact of the modificatio on D! ance of the equipment,

other testing being performed, and past experience. arameters of interest,

and summary evaluations of the effect of the EPU @"‘t rest are provided in
the table below: '

COMPONENT ARY EVALUATION

MSIVs Ainip Ives are required to maintain the
; L-mi m closure time under much higher

team line break flows. The higher flow rate

the steam line assists in valve closure,
which can lead to a faster closure time. TS
SR 3.6.1.3.6 requires the licensee to verify
that the isolation time of each MSIVis > 3
seconds and < 5 seconds. This SR is done
by test in accordance with the licensee’s
inservice testing program and ensures that
valve closure time is consistent with analyses
assumptions.

) Steam Line Length and Acoustic phenomena will increase as a result
et Volume of the increased steam flow. The change is
included in transient and dynamic loads
analyses using approved codes.
Control Rod Insertion for Maximum Steam dome pressure is unchanged.
Scram Delay and Rod | Therefore, control rod insertion times are not

Insertion Time | affected. In addition, scram times are
included in TS 3.1.4 and are required to be
verified per the associated SRs.
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COMPONENT PARAMETER SUMMARY EVALUATION
OF
INTEREST
Relief and Safety/Relief Opening Delay | Licensing safety analyses show that, for EPU

Valves and Time to
Establish Full
Flow

TSVs/TCVs Minimum

Closure Time

and is negligible. The
ate will not be affected

Scram Signals on MSIV
Closure and Turbine-
Generator Trip

Turbine B

MaximumgFime

Turbine bypass opening response is not
affected by the EPU because there is no
change to the system or the operating
conditions. The percent of licensed power
capacity of the turbine bypass system is
reduced proportional to the increase in power
level, however system design is not modified.
In addition, turbine bypass system response
time testing is required by TS SR 3.7.7.3.

Response to
Trip

This equipment is fully loaded at power not
during plant transient.

Switchgear

Breaker Rating

This equipment is individually tested for short
circuit current. The tests included in ELTR1
do not include such a testing.
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COMPONENT PARAMETER SUMMARY EVALUATION
OF
INTEREST
Unit Aux. Transformer RAT at Full No changes were made to existing.
(UAT) and Reserve Aux. Load equipment; however, addition safety
Transformer (RAT) loads were added. P, "

equipment important to the MSIV closure and generatg
negligible, covered by other tests, or adequately cove €
addition, with regard to the effect of the EPU on the Ioa
systems and in-line components, the staff, consistent w
components to be designed using either analysis or tes

ie ﬁggiion transie
e models used

potential benefits and information to be obtained and as dete the analyses

performed by the licensee are adequate and su esting would not
provide significant additional insights regardi e ‘he'staff notes that the
large transient tests would not challenge i nodified for the EPU or

provide additional information to demons!

large transient tests in ELTR1.

The licensee provided (Reljg;

W pump runout data collection, steam dryer
delta-P test. In addition, the licensee provided a summary of
he proposed EPU on major components important to the MSIV

NRG-app d ODYN Code, which has been benchmarked against BWR test data and
incorporates industry experience. The licensee further indicated that the QCNPS analyses
were performed using post-EPU plant-specific inputs to predict integrated plant response. The
licensee concluded that ODYN simulations show that no significant changes will occur as a
result of the EPU. The licensee added that experience with power uprates has shown that the
response of uprated plants to tests and events are within expected code predictions. In
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addition, the licensee stated that GE has concluded that these tests are no longer necessary for
power uprates that do not involve a change in reactor steam dome pressure.

The NRC staff does not consider the information that could be obtained from the large transient
tests included in ELTR1 to be necessary for validation of analytical codes for traggient

10.3.4.3 Summary

The results of the tests under consideration are not di - safety

component (i.e., single failure). In addition, when performlng ic alyses, licensees do
not rely on non- safety related equipment or anticipatery, tri ., In performing the
tests under consideration, the licensee would
component, non-safety equipment, or antici

large transient testing in accord n
the safety analyses.

KKL and H
power levels are §
not identical 0 siders the expenence W|th EPUs at these plants useful

aup testing performed at KKL mcludmg a generator load
vfgwed the information provided and finds that no significant

level to 113 percent of the original licensed power level. However, after

Hatch EPU, Hatch Unit 2 experienced an unplanned event that resulted in a
generator load rejection in May of 1999. The transient occurred at 98.3 percent of the plant’s
post-EPU licensed power level or approximately 111 percent of the original licensed power
level. This event was reported to the NRC in Licensee Event Report 1999-005. In addition,
Hatch Unit 1 experienced a turbine trip event and a generator load reject event from

100 percent of the EPU power level in July 2000 and March 2001. These events were reported
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to the NRC in Licensee Event Reports 2000-004 and 2001-002. No significant anomalies as a
result of the Hatch EPU were identified by these events.

10.3.4.4 Conclusion

training material. However the staff does not consider,
challenges to the plant and its equipment; the potential
performing these tests (i.e., the risk due to potential randt

and the additional burden that would be imposed on the license aff has concluded that
these two large tests do not provide a significant saf g@%}/& g the adequacy of
the staff's analysis and evaluation. Therefore i s proposal to not

conduct these tests acceptable.

10.4 Individual Plant Examination

plant-specific probabilistic risk ag esults of the assessment were
reported in the licensee’s or QCNPS (Reference 2), which was
provided tod i licensee’s EPU license amendment

request | IC . her described and explained in supplemental
mforma% IRC staﬁ" (References 8, 25, and 49). In addition, in July

January 1998. The QCNPS PRA has also been through a peer review as
pa v wners Group PRA Peer Review Certification process. The QCNPS peer
review, which was performed in November 1999, concluded that the QCNPS PRA was
adequate to support regulatory applications when combined with deterministic insights.

The current, pre-uprate plant core damage frequency (CDF) for internal events is approximately
4.6E-6/year and the large early release frequency (LERF) is about 3.3E-6/year. Under EPU
conditions, the licensee estimated that the CDF increases by about 2.4E-7/year to an EPU CDF
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of almost 4.9E-6/year. Likewise, under EPU conditions, the licensee estimated that the LERF
increases by about 1.3E-7/year to an EPU LERF of approximately 3.4E-6/year.

The NRC SER, including the staff contractor’s technical evaluation report (TER), on the QCNPS
individual plant examination of external events (IPEEE) was issued in April 2001 and concludes,
based on the Step 1 and Step 2 reviews, that the licensee’s process i
the most likely severe accidents and severe accident vulnerabilities a
therefore met the intent of Supplement 4 to GL 88-20. :

For the IPEEE seismic analysis, QCNPS is categorized
NUREG-1407, “Procedural and Submittal Guidance fo
External Events (IPEEE) for Severe Accident Vulner
QCNPS seismic evaluation using the Electric Power
assessment (SMA) methodology described in EPRI NP

Assessment of Nuclear Power Plant Selsmlc Margln i

Unresolved Safety Issue (USI) A-46, “Verific
Operating Plants.” Therefore, the licensee d
licensee states in its supplemental infor
conclusions and results of the SMA wergé

rame and/or anchorage capacity of
t HCLPF capaCIty of 0.09g, WhICh is

gsolve the IPEEE-identified USI A-46 outliers. In total,

fic al raceway systems were identified as US| A-46 outliers,
d.to have been resolved in the QCNPS IPEEE SMA. Of all the

posite IPEEE equipment list, which consists of the union of the
-A-46 safe shutdown equ1pment list (SSEL) and the seismic

pleted, or will complete during the next refueling outage, the plant improvements
ctions to resolve the USI-A-46 outliers. These improvements pertain primarily to
enhancing anchorage/support capacity and reducing or eliminating the potential for adverse
interactions. As a result of these plant improvements and other actions, the licensee has stated
that the plant's HCLPF capacity should be at least 0.24g as these improvements are being
designed to meet the plant’s design basis SSE. The NRC SER on the QCNPS IPEEE states
that this increase in seismic capacity would represent a significant safety enhancement.
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However, the NRC SER also states (1) that the licensee’s study does not demonstrate, even
after the extensive proposed improvements are implemented, that the plant’s seismic capacity
will exceed its design basis SSE level and (2) that the licensee has not evaluated, or proposed
to evaluate, the plant’s seismic capacity beyond the SSE level of 0.24g, whereas the RLE for
QCNPS is 0.3g.

In the fire area, the licensee used EPRI’s fire-induced vulnerability evalyation (
methodology, as described in EPRI technical report TR-100370, to peff

creening review

The original QCNPS IPEEE fire analysis reported a lar
each unit, and identified potential fire vulnerabilities th

-fire safe shutdown
ed fire analysis that
jer changes to the fire

identified discrepancies between the safe-sh
procedures. By letter dated July 29, 1999, tH

e

r‘fgee s progressive screening approach. Thus, the licensee
utions of HFO external events to risk were negligible. Likewise,

-approved GE licensing topical reports for EPU safety analyses, ELTR1 and ELTR2
(References 3 and 5). Consistent with ELTR1, the licensee provided in the original submittal
and in a subsequent supplemental submittal the results of its plant-specific evaluation of the
risks associated with the proposed EPU. The staff reviewed this risk information, as amplified
by licensee responses to staff requests for additional information, using the guidelines
delineated in RG 1.174, “An Approach for Using Probabilistic Risk Assessment in Risk-Informed
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Decisions on Plant-Specific Changes to the Licensing Basis.” The staff's evaluation of the
licensee’s submittal focused on the capability of the licensee’s PRA to analyze the risks

stemming from both the current, pre-uprate plant operations and the EPU conditions. The
staff's evaluation did not involve an in-depth review of the licensee’s PRA. This evaluation
included a review of the licensee’s discussions of EPU impacts on CDF and LERE:due to

10.4.1 Internal Events

The licensee evaluated the changes due to EPU implen
PRA models for internal events in the following key area
component reliability, system success criteria, and op
specifically addressed in the following subsections, fo
impacts on CDF and LERF from internal events fo

event frequency,
se. Each of these areas is
iption of the overall

10.4.1.1 Initiating Event Frequency

The licensee identified that the principald vel 1 CDF due to initiating
events is the potential increase in th

running the installed spare FW an } ; mps at EPU conditions. The
licensee made the assumption th he los W or condensate/booster pump
would lead to a reactor low-watér-le : If of the events. The increase in
turbine trip d by the development of a simplified plant-
specific f; count for the additional failure modes under
EPU co d that the plant modification to install a recirculation pump
runback co reui omatically reduce flow and prevent a trip, would fail to
respond quickly.er herefore, the turbine trip initiating event frequency

was increaseg i : __ ing to run the installed spare FW and

=PU value of approximately 2.05/year, an increase of 5E-

. | event frequency is stated by the licensee to result in less than
rcent increase in base CDF, which is primarily due to anticipated transient without

(ATWS) sequ

modification is expected to prevent reaching the reactor low level scram setpoint for the
evaluated EPU conditions. The modification will reduce the trip frequency for EPU conditions
by avoiding the “new” scrams, as identified above, that would occur as a result of having to run
the installed spare FW and condensate/booster pumps if this modification were not
implemented.
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However, there is also the potential for introducing additional scrams if the reactor recirculation
pump runback control circuitry spuriously actuates. The licensee stated that the reactor
recirculation pump runback is designed with an “energize to actuate” logic to reduce the
possibility of spuriously causing a RPV water level transient, which would challenge the FW
control system. The licensee estimated this spurious runback scram, which must.also i
failure of the FW control system to maintain the RPV level below the high- leve|;st am setpoint
(i.e., it fails to match the FW flow with the reduced recirculation flow i ici

limits of equipment are not exceeded. Further, the st ¢
EPU modeled effects to be conservative since they do
modification to initiate a reactor recirculation pump ru

However, since the models were deveI@ i - n of the design of the actual

runback control circuitry, the staff bel i . Id develop and incorporate into

the PRA the model that represent, I i installed reactor recirculation pump
: staff believes this update should be

t the PRA model, and the associated

the EPU Ilce
frequency, in e potential effects and frequency of spurious

re that the impacts on CDF and LERF are still within
ines. Exelon requests deletion of the recommendation to

Yentation, since the conclusion below is that there is

loads for two non-essential 4160V buses. However, if elther the UAT or the RAT becomes
unavailable during normal operations without a reactor scram, the increased loads for the EPU
configuration may result in an overduty condition for the remaining transformer. Thus, the
operation of three FW pumps under EPU conditions introduces a potential overduty condition
when all the loads are fed through a single source (i.e., either the UAT or the RAT) until the
loads are manually shed by the operators. Due to the overduty condition on the remaining
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transformer, the current plant configuration may not be acceptable under EPU conditions
without operator actions to mitigate the effects of such an event and may also create a new
means of inducing a LOOP initiating event at QCNPS that has not been previously analyzed by
the licensee. This condition is potentially significant because the currently designed fast
transfer feature that responds to a failure of one transformer may actually create a L OOP
condition by overloadlng the remammg transformer This potentlal overduty cor ition on the

condensate/booster pumps at EPU levels.

Further, the staff finds that without operator actions to
of time, the ability of a single transformer to carry the
may not be adequate and may create a LOOP initiati
simplified calculation, using generic equipment failure r
action human error probability (HEP), to show that this
very small impact on CDF, increasing the base CDF b

because the UAT will deenergize upon the uni all its loads will
transfer to the RAT. Upon the startup of th a ltage could occur on the

occurrence of a LOCA coincident with e i \as designed a plant modification
prevent the overload condition

D LOCA trip signal, which takes credit for the

k feature previously described. The results of this
turbine' itiating event frequency would increase by about

maﬁ Il contributor, given the current initiating event frequency of

part e PRA model update. The staff believes the PRA update should be performed prior to
operating under EPU conditions so that the PRA model, and the associated tools that rely on
these models, reflect the as-built, as-operated plant. Including the plant modifications and
procedural considerations in the PRA model should provide confirmation that the actual
installed and implemented plant modifications and operator actions are as reliable as was
considered for the EPU license application and, thus, ensure that the impacts on CDF and
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LERF are still within the RG 1.174 acceptance guidelines. Exelon requests deletion of the
recommendation to update the PRA before implementation, since the conclusion below
is that there is minimal impact on the result.

overall results (i.e., not raise the change in risk values
guidelines) and thus would not rebut the presumption
of the license amendment.

10.4.1.2 Component Reliability

However, the majority of these componen

under the EPU conditions or were replaced'wi 3 : d for the EPU conditions.
These evaluations did identify a poten al for oveérloading AT and the RAT under specific
EPU conditions. Though the on stri i afety-related equipment are

unchanged for EPU, the operati iny ner exceeds the non-safety-related
4160V switchgear short circuit I . al ¢ peration the station’s auxiliary loads are

ned within the switchgear rating. The
U conditions introduces a potential overduty condition
e switchgear when all the loads are fed from a single
). This would occur when either the UAT or RAT is
%;atlons which would result in a transfer of loads to the
%uation, if a three-phase bolted short occurred, the design

€ar could be exceeded In addition, under these conditions, the

g and momentary rating requirements under EPU conditions are higher

and switchgear rating, the breaker and switchgear were tested to higher

va f ests indicate that the breaker will interrupt at the higher value, but to meet the
momentary requirements, changes to the breaker bracing or connecting points are needed.

The licensee stated that a confirmatory momentary test is planned following the identified
modifications. The licensee also indicated that after successful tests, the bracing in the field will
be modified accordingly. Given that the modifications required to achieve a successful test are
implemented in the field, it is expected that the reliability of the switchgear and breakers will not
differ from the current, pre-uprate plant condition.
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The licensee also identified that the probability of having a stuck-open relief valve (SORV) was
increased due to the predicted increased number of valve cycles following postulated
transients. The increased number of valve cycles is due to the increase in decay heat at EPU
conditions. The licensee evaluated this increase in probability and determined that it had a very
minor impact on the base CDF, less than 1 percent increase in CDF.

current reliability of the equipment.

For the UAT and RAT and their associated switchgear ~
beyond their current ratings, additional confirmatory t ; cribed by the licensee in its

response to staff requests for additional information, is requir e switchgear and
breakers can be determined to be acceptable under‘e \ successful
confirmatory tests are performed and the res i mented in the field,

the staff finds it reasonable to expect their \ evel as for the current,
pre-uprate plant condition. However, wit
of the appropriate field modifications, :
reliable as assumed in the licensee’s overduty conditions. The

ction 6.1.2. Please apply this

under EPU c t the estimated impacts are very small (i.e., less than
1 percent inc e has committed to perform the test and resulting
field modifi itchgear.gnd breakers, as approprlate the staff beheves that this

design basis and beyond- deS|gn -basis acmdents and was used for the EPU license application
to calculate changes in the plant’s thermal-hydraulic profile for specific issues, such as boildown
timing. The boildown time decreases as a result of increasing the power level to 2957 MWi.

The thermal-hydraulic analysis was performed using a value of 2898 MWt, which equates to the
desired heat output of 912 MWe. This value comes from the heat balance developed for the
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EPU conditions. The licensee stated that for the EPU configuration, the plant will normally be
operated at 2898 MW to achieve the desired output of 912 MWe, though during certain periods
of the year, the plant may operate up to the proposed licensed power uprate level of 2957 MWt.
Therefore, to reflect the typical plant conditions, the MAAP code runs that were performed to
support the EPU used a value of 2898 MWH, instead of the proposed licensed uprate value of
2957 MWit. For the EPU project, the MAAP evaluatlons were performe for QCNPS as the

hydraulic parameters are the same for both sites.

For the EPU, the plant-specific parameters in the therm
primary system and containment were examined qualitatively to identify thosg
could potentially modify success criteria, scenario tim ent operai)ﬂ

-« The RPV depressurization success criteria changé
valve (ERV) or safety relief valve (SRV) to two EF

« The number of safety valves (SVs), SR uir n for overpressure
protection under failure to scram con i 5Vs, SRVs, and/or ERVs to

event without a SORV In the cu ent ny single valve is adequate to achieve
> ions two valves are needed.

Therefore, i i ive valves in the current plant, but failure of

any four v; i izati ) 'PU conditions. The licensee indicated that the

increases due
due to the lar

jccess, RPV depressurization still requires at least one ERV or SRV to
ORV or SORV. The licensee stated that this additional requirement for

results in an increase in CDF of approximately 5E-8/year, which

a 1 percent increase in the current base CDF.

There are a total of 13 valves — ERVs, SRVs, and SVs — used for RPV overpressure protection
for ATWS sequences. In the current, pre-uprate plant, 11 of the 13 valves must open to
provide successful overpressure protection, but 12 of the 13 valves must open for the EPU
plant conditions. Thus, failure of overpressure protection requires failing any three valves in the
current plant, but failure of any two valves to open will fail overpressure protection for the EPU
conditions. Similar to RPV depressurization, the contribution from the failure of these valves is
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dominated by CCF events. The licensee’s approach to modeling these CCF events in the
current, pre-uprate plant and the EPU condition uses a beta factor approach. However, due to
a lack of CCF data for this relief mode of BWR SRVs, the licensee’s approach results in the
probability of CCF for any two valves to be equal to the probability of CCF for three or more
valves. Thus, there is no calculational difference between the current plant and EPU
condition, even though the success criterion have changed. The Ilcense stated that there was

CCF of these valves to open.

The licensee has indicated that there have been some ¢hz
conditions, as discussed above. However, the licensee

significantly increase the plant risk from the current, pre-u
evaluation, the QCNPS IPE system success criteria we
BWRs analyzed in NUREG-1150, “Severe Accident Ris
Nuclear Power Plants,” and the associated supporting doct
The staff found that the QCNPS IPE success criteria Qid

the identified spectrum of initiating events. Based on-the staff's

, NUREG/CR- 4550).
itical safety functions for

the associated change in CDF and LERF, ’ i cantly impacted by the
proposed EPU.

However, since the licensee’s ther
system success criteria, and the tin
2898 MWt and not the EPU lic
potential for |mpacts to succes
licensee. valuate the system success criteria and
HEPs \ 957 MWt. Performing these evaluations of
system iteri at the EPU Ilcense application level of 2957 MWt will ensure
that the suce 1 H\ priately reflect the potential operating levels and thus
ensure that the are still within the RG 1.174 acceptance guidelines.
Exelon reque:

r operat - actions, used a power level of only
‘*957 MW, there is some, albeit small,

below is that there is minimal impact on the resuit.
nformed application, the staff would require the licensee to

modeled for EPU conditions, the staff believes that these issues would not significantly alter the
overall results (i.e., not raise the change in risk values above the RG 1.174 acceptance
guidelines) and thus would not rebut the presumption of adequate protection or warrant denial
of the license amendment.

10.4.1.4 Operator Response
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The licensee conducted an evaluation to determine how the proposed EPU would impact
operator response capabilities during accidents. The reductions in certain operator action
allowable times resulted in changes to HEPs due to the EPU. The actions and allowable times
that were determined in the risk assessment to individually cause about a 1 percent or more
increase in CDF were identified as significant actions. Each of these significant operator

medium LOCA was 7.0E-4. Due to the decrease in av
1.1E-3, which results in a CDF increase that is a little oy

The time to initiate late standby liquid control (SLC) in
from 20 minutes to 16 minutes, which affects the HEP fi T
failure to initiate late SLC was 3.2E-2. Due to the decreas

Theﬁllg“é@nsee did not identify any new risk-significant operator actions as a result of the EPU.
However, new operator actions may be necessary to manually load shed equipment so as to
avoid overloading the UAT or RAT when they are operating in a single transformer operation
mode. This potential EPU condition was described above in Sections 10.4.1.1 and 10.4.1.2.
The licensee has performed a simplified calculation, using generic equipment failure rate
information and a screening operator action HEP, to show that the potential increase in the
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frequency of a LOOP initiating event has a very small impact on CDF, an increase in CDF of
6E-9/year. However, this simplified calculation includes the failure of the operators to manually
shed loads within 1 hour to avoid overloading the operating transformer, even though the plant
does not currently have explicit procedural directions for addressing this potential overload
condition. This condition is the synergistic result of having to run the installed spase FW and
condensate/booster pumps at EPU levels. &

The staff finds that the assumed increases in the HEP valugs for the4
reasonably reflect the reductions in the times available f
necessary actions under the EPU conditions or are bour
pre-uprate plant PRA. However, as presented in Sec
issue with the thermal-hydraulic analyses used to sup
criteria and the available time for operator actions. In
one new operator actlon as a result of the proposed E e licensee’s srmphfned

r which procedures have

the PRA the actual operator actions and associated i , procedures once
they are developed. The staff also believes thatit performed prior to

operating under EPU conditions so that th ciated tools that rely on
these models, reflect the as-built, as-oper ese procedural considerations
in the PRA model should provide confi ator actions are as reliable as
was considered for the EPU license applicatio e that the impacts on CDF and
LERF are still within the RG 1.17 ideli Exelon requests deletion of the

recommendatlon to update th

level éﬁg{zt“r-z staff believe
i e change in r|sk

s above the RG 1.174 acceptance guidelines) and, thus wouId
o?iadequate protection or warrant denial of the license amendment.

ne ated that potential impacts of the EPU were identified for the turbine trip

t frequency, the probability of occurrence of a stuck-open relief valve, the success
crltena for RPV depressurization and ATWS overpressure protection, and selected operator
actions due to the decrease in available operator response times. The changes to these
conditions, as discussed above, result in about a 5 percent increase in internal events CDF to
about 4.9E-6/year. This represents an increase of about 2.4E-7/year from the current CDF of
about 4.6E-6/year due to internal events.
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The Level 2 PRA calculates the containment response under postulated severe accident
conditions and provides an assessment of the containment adequacy. Changes of 17 percent
in power represent relatively small changes to the overall challenge to containment under
severe accident conditions. The licensee indicated that the time to containment failure may be
reduced by 5 minutes to 30 minutes as measured over accident times of 6 hours
This is judged to be a minor change in the Level 2 PRA assessment. ddition;
criteria for RPV depressurization was modified for the Level 2 assess i
modification in the Level 1 assessment. This change in sucg ite
the conservative assessment of Level 2 LERF using the
on the changes to the Level 1 model as input to the Ley
the base value for the current, pre-uprate plant of abo .
3.4E-6/year; an increase in LERF of approximately 1. % Z/year
increase in LERF is considered conservatlve by the licen

the use of drywell sprays.

Based on the reported analyses and results,
from internal events due to the proposed E 2 he guidelines provided
d.infSection 10.4.1 of this safety
evaluation. The staff believes that theég
plant PRA models and the supportin: /sis for EPU operations so that

xelon requests deletion of the

emonstrate the overall risk acceptability, including
wever, given that the estlmated impacts assomated

ng the staff contractor's TER, on the QCNPS IPEEE was issued in April
based on the Step 1 and Step 2 reviews, that the licensee’s process is

that QCvNPS has therefore met the intent of Supplement 4 to GL 88-20. For the IPEEE seismic
analysis, QCNPS is categorized as a 0.3g focused-scope plant, per NUREG-1407. The
licensee performed the QCNPS seismic evaluation using the EPRI SMA methodology
described in EPRI NP-8041-SL, with enhancements specified in NUREG-1407 and
supplemented by the use of the SQUG GIP for the seismic adequacy evaluation pertaining to
USI A-46. In the fire area, the licensee used EPRI's FIVE methodology, as described in EPRI
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TR-100370, to perform a screening review, and then a PRA was used to estimate the fire CDF
contribution. The supplementary PRA included significant inputs from the EPRI FPRAIG, as
described in EPRI TR-105928. The IPEEE fire analysis was conducted twice and was further
supplemented by additional analysis, in response to the IPEEE review staff requests for
additional information developed as a result of the Step 2 site audit review process. For the

approach recommended in NUREG-1407.

Because the Iicensee used the EPRI SMA methodology :

the RPV, but the additional blowdown loads on the RPV \
seismic event, are judged not to alter the results of the SM;

capacity of 0.09g PGA and that this result wa én i ame and/or anchorage
capacity of cable trays. The NRC SER not PF capacity of 0.09g,
ndicates inadequate seismic
fted, or was implementing at
er of plant improvements or

. Intotal, 107 items of equipment

the time of the development of the
other actions to resolve the IPEE

o] haVe HCLPF capacmes less than 0.3g. Subsequent to the
CNPS IPEEE the licensee has mdlcated that it has

ed, or will comple!
to resolve the Ué@!EA-% outllers These lmprovements pertam primarily to enhancmg

NRC SER also states that the licensee’s study does not demonstrate that the plant s selsmlc
capacity will exceed its design basis SSE level, even after the extensive proposed
improvements are implemented, and that the licensee has not evaluated, or proposed to
evaluate, the plant’s seismic capacity beyond the SSE level of 0.24g, whereas the RLE for
QCNPS is 0.3g.
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To gain some risk perspective as to the importance of the resolution of the seismic outliers and
the ultimate plant HCLPF capacity, the staff performed some simplified seismic risk calculations
using the methodology and information available from the licensee’s responses to the staff
requests for additional information involving the DNPS EPU license application submittal. Note
that the DNPS siesmic hazard estimates in Appendix A of NUREG-1488 are slightly greater
than the ACNPS siesmic hazard estimates. Therefore, using the DNPS informa

dominated by relatively low g-level earthquakes (i.e., 0.
capacity was improved to about 0.15g as a result of th%
A-46 outllers the resulting CDF would be about 2E- 5

dominant risk contributors are from slightly hlgher rangese s (i.e., between 0.2g and
0.5g). Finally, if the plant HCLPF capacity was impro d to e RLE of the IPEEE

would be approximately 3E-6/year, which wo .
reduction in risk from the IPEEE plant cond ed plant capacity, the

g-levels greater than

utlier |ssu~ s deal with insufficient anchorage
and adverse interactions. Thus th not haye E% SIgnlflcant impact on the selsm|cally

induced plant CDF (i.e., no dlff ence betw

somplex operator actlons for fn'e recovery, and the
ut down the affected unit. In addition, the staff

the safe shutdown analysis and the post-fire safe-shutdown
229, 1999, the licensee submitted a revised fire analysis that
e-shutdown issues and included other changes to the fire

procedures W|th most operator actions taken in the main control room.

To address the impacts of the EPU on the fire analyses, the licensee performed an estimate of
the top 10 fire scenarios in terms of CDF contribution for each unit. In each case, it was
concluded that the EPU would have only a minor effect on the current IPEEE fire risk. The
QCNPS fire risk is dominated by loss of decay heat removal sequences. The operator actions
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important for mitigating these scenarios are long-term and the power uprate would have a minor
impact on the time available for those actions. The current, pre-uprate plant contribution to
CDF from fires is approximately 6.6E-5/year for Unit 1 and 7.3E-5/year for Unit 2. Based on the
above licensee analyses, the licensee states that the effects of fires on the base CDF for EPU
conditions are negligible.

ients since these
the licensee
| conditions, the..

The licensee did not quantitatively estimate the CDF contribution fro
events were screened out using their progressive screening.
determined that their contributions to risk were negligible, I
licensee states that there are no impacts due to EPU fr

The staff finds that the increase in CDF from fire and
EPU appears to be negligibly small and within the guidg
based on the staff's simplified seismic risk calculations
expects that the seismic CDF will not exceed the baseli

RG 1.174 and that the change in risk associated with¢ t‘%‘é
should be noted that these results reflect a simplified.¢
uncertainties and should not be the sole basi
existing conditions. Further, the staff's sim tes that significant

0.3g. Therefore, the staff believes th ' P icensee to evaluate the
current seismic capability of QCNPS it is within'the IPEEE SMA criteria for a

focused- sc ar 4 ing analysis be provided to the staff for review and
acceptance pri bie) C difications. However, because the licensee has
already |mpI : ) odifications and will complete the remaining plant

The licensee indicated that it evaluated the CDF and LERF changes due to the EPU using the
insights derived from the shutdown risk management tool used at QCNPS and the insights
gained in the application of a quantitative shutdown risk model to the site. The conclusion from
these insights is that the changes in CDF and LERF due to EPU are negligible compared with
the shutdown risk levels that are present in the current, pre-uprate case.
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The following qualitative discussion applies to the shutdown conditions of hot shutdown (Mode
3), cold shutdown (Mode 4), and refueling (Mode 5). The EPU risk impact during the
transitional periods such as from at-power (Mode 1) to hot shutdown and from startup (Mode 2)
to at-power are considered subsumed by the at-power Level 1 PRA.

The functional impacts of the EPU on shutdown risk are similar to the iy
Level 1 PRA, with the exception that reactivity additions are different own condition
than in the at-power condition. The risk contributors include the lossi
makeup/injection failures, and reactivity control failures '
similar in nature to the at-power risk assessment The

potential for initiating events during shutdow.
has been identified based on the EPU cg@;
pOSSlb|e increase in the turbine trip initigtin

ccess criteria during shutdown is similar to the Level 1 PRA.
ases the time to boildown. However, because the reactor is
times are relatively long compared to the at-power PRA. The
ately 1 hour at 2 hours after shutdown (e.g., time of hot shutdown)

The increased decay heat loads associated with the EPU impacts the time when low-capacity
DHR systems, FPC and RWCU, can be considered successful alternate DHR systems. The
EPU condition delays the time after shutdown when FPC or RWCU may be used as an
alternative to SDC. However, shutdown risk is dominant during the early time frame soon after
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shutdown, when the decay heat level is high and FPC and RWCU would not be viable DHR
systems for either the current or the EPU conditions. At QCNPS the time in each outage when
various DHR systems are available is assessed. The RWCU and FPC systems would not be
included in the defense-in-depth evaluation until the EPU decay heat level was sufficiently low
for these systems to be successful alternatives. Therefore, the impact of the EPUson the FPC
and RWCU success criteria has a negligible risk impact.

It is recognized in the shutdown risk quantifications that th
continuously for a significant portion of the outage. Therg

Because the shutdown risk profile is dominat
0 days to 10 days), increasing the time wheg

rginally impacted by the EPU.
akeup requirements because of the
heat level. The heat load to the

fing alternate DHR systems. However, the typically long boildown times
., hours as opposed to minutes) result in the EPU having only a minor
down HEPs associated with recovering or initiating DHR systems. Because
aple‘time is relatively long and the HEPs are dominated by the cause-based HRA
performance shaping factors, the increased decay heat levels during shutdown for the EPU
conditions will not appreciably impact the HEPs.

Based on a review of the potential impacts on initiating events, success criteria, and operator
response times, the EPU configuration will have a minor impact on shutdown risk. Any
quantitative impact of the EPU on shutdown risk is evaluated using the deterministic Outage
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Risk Assessment and Management (ORAM) software. The ORAM software evaluates the
planned plant configuration, including systems available, RPV water level, RPV and
containment status, and decay heat level, which is used for calculating time-to-boil or time-to-
uncover-fuel. The ORAM software evaluates the planned outage schedule to ensure that
adequate defense-in-depth is maintained throughout the outage. With respect to the EPU,
Honger SDC

Based upon the above risk management process, the li ¢
little or no effect on the process controls for shutdown risk
on the overall ability of the licensee to adequately ma
the impact on shutdown risk due to the proposed EPU
licensee’s current shutdown risk management proces

EPU will havey

10.4.4 Quality of PRA
The quality of the PRA used to support a license

tical basis for the staff's
decision. |n this case, the licensee is no deterministic

requirements for the proposed EPU ang

meeting the current deterministic requit cassessment providing confirmatory
insights.

Therefore, to determine whethet ipport of the license application is of
sufficient auﬁ’lt : d the information provided by the licensee

in its subr 10  review il on the original and/or revised QCNPS IPE

r Review Certification process. In addition, in July
PRA maintenance and update procedures and

g he PRA and that this process assures that the present PRA reflects the current plant
configuration and plant procedures. The licensee’s risk management processes are stated as
providing for ongoing review of plant design changes, procedure changes, and formal
calculations, to ensure that PRA personnel are aware of actual and pending changes to the
plant. Plant changes with the potential to impact the PRA are recorded in a database, along
with an assessment of whether immediate model changes are required. None of the items
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currently in the database have been identified as having a major impact on the PRA and none
have required an immediate model change.

In response to a request for additional information from the staff, the licensee stated that it
assure that the assumptions in the PRA used the EPRI methodology described in

Reliability for the Maintenance Rule — Failures to Run.” The method
determlnes when a failure rate experlenced in the plant i is significan

wiwa - - G0 -

that since the EPU has a small impact on PRA paramgf
impact on the Maintenance Rule performance criteria.
engineers trend overall risk as part of the Maintenanc
evaluations of the 12-month rolling average CDF. R
the base CDF are evaluated. To date, the evaluatign:has indic

erforming quarterly
eases with respect to

significant. The licensee asserts that this indi \ dequately reflects the
current maintenance practices. Further, th 19 the next scheduled PRA
model update, the latest unavailability d ee:Rule will be used for risk-

significant equipment. Thus, the licens © < £ update the equipment

The addendum to the NRC SER on ‘issued in July 1997 and concluded
that the Ilcensee had met the inte \ ensee has significantly upgraded the

hing a nsk informed inservice inspection
based on the results of the BWR Owners Group PRA Peer
ich was completed in January 1998. The QCNPS

N as part of the BWR Owners’ Group PRA Peer

descnbed in EPRI NP-6041-SL, with enhancements specified in NUREG-1407 and
supplemented by the use of the SQUG GIP for the seismic adequacy evaluation pertaining to
USI A-46. In the fire area, the licensee used EPRI's FIVE methodology, as described in EPRI
TR-100370, to perform a screening review, and then a PRA was used to estimate the fire CDF
contribution. The supplementary PRA included significant inputs from the EPRI FPRAIG, as
described in EPRI TR-105928. The IPEEE fire analysis was conducted twice and was
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supplemented by additional analysis in response to the IPEEE review staff requests for
additional information developed as a result of the Step 2 site audit review process. For the
IPEEE evaluation of HFO external events, the licensee used the progressive screening
approach recommended in NUREG-1407.

The NRC SER states that the QCNPS IPEEE SMA concludes that the plant ha

capacity of cable trays. The NRC SER notes that the ori
which is slightly over one-third the SSE level of 0.24g for \
margin. The NRC SER also notes that the licensee ha mplement

the time of the development of the NRC SER an exterf ve number. 0

These improvements pertained primarily to e
reducing or eliminating the potential for adv: It of these plant

§'HCLPF capacity should be

at least 0.24g. The NRC SER on the QENPS IP his increase in seismic
capacity represents a significant safe staff’s simplified risk calculations
confirm this statement. However ) R also sta s that the licensee’s study does not
demonstrate that the plant’s seismic i 1its design-basis SSE level even after

and that the licensee has not

from the BWR Owners Group PRA peer review and
the licensee has provided sufficient information to
lity of their internal events PRA and fire analysis for this
ense applica jever, the staff also finds that the licensee’s SMA, as presented

in thé OCNPS IPEEE,

s that had not occurred at the time of the analysis. Further, the staff
c risk contribution indicated inadequate seismic margin.

as the EPU, the staff believes that the licensee should expedite the next

G \'Update and not wait until the next scheduled update, which may be 2 years in the
future By updating the PRA to reflect the current plant modifications and plant-specific
operating information, the PRA, and the tools (e.g., Maintenance Rule, shutdown risk monitor)
that rely on or use the PRA models, will more accurately reflect the as-built, as-operated plant.
By updating the PRA before operating the plant at EPU levels, the licensee can confirm that the
simplified models, simplified calculations, and analysis limitations (e.g., thermal hydraulic
analysis at a power level less than 2957 MWH) associated with the EPU license amendment are
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confirmed to be bounding and/or assure that the overall risk impacts of the EPU and related
modifications, reflecting the actual installed modifications or revised operations, remain within
the acceptance criteria established in RG 1.174.

If this submittal had been a risk-informed application, the staff would specifically reguire that the

review and acceptance prior to implementing these modif . the staff would sy
bility of th
actual installed plant modifications and proceduralize :
in parallel with, the EPU, as well as to update the pla
analysis, prior to operating at EPU levels. However, as
these issues would not significantly alter the overall resul

application and thus would not rebut the presumptio J ’ tion or warrant denial
of the license amendment.

10.4.5 Risk Evaluation Conclusions

The staff finds that changes may occu aresu “EPU for the turbine trip and
LOOP initiating event frequencies, probabil ence of a SORYV, the success criteria
for RPV depressurization and ATV verpresstire protection, and the time available for a

be ?mall and/or within the conservatism of the current, pre-
e staff finds that the risk increases due to the reduced operator
he EPU conditions are small and within the guidelines of

e riegligibly small and within the guidelines of RG 1.174.

Based on the licensee’s reported analyses and results and the staff's own calculations, the staff
concludes that the increases in CDF and LERF from internal, external, and shutdown events
due to the proposed EPU are expected to be small and that the risk impacts are expected to be
within the acceptance guidelines provided in RG 1.174. However, the staff has identified a
number of issues associated with the licensee’s supporting risk analysis. These issues are the
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use of simplified models that were developed in parallel with the design of the plant
modifications and/or procedures (e.g., recirculation pump runback control circuitry and manual
load shedding the UAT or RAT following a fast transfer without scram), the use of simplified
calculations (e.g., LOOP initiation frequency due to overduty of the UAT or RAT), limitations in
the supporting analysis (e.g., thermal hydraulic analysis performed at a power level less than
the EPU license application power level of 2957 MWt), and uncertainties i irrent and EPU
plant seismic capaCIty The staff believes that prior to operating unde itions, the

xpedite the next QCNPS
ay be as much as 2 years in
and plant-specific

same time as the EPU, the staff believes that the licens
PRA update and not wait until the next scheduled upda

operating lnformatlon the PRA, and the tools (e. g M Qtenanc down risk monitor)
that rely on or use the PRA models, will more agt , as-operated plant.
By updating the PRA before operating the p see can confirm that the

simplified models, simplified calculation Ad : ons.of the EPU license
amendment are bounding and/or assu g cts of the EPU and related

ieves that the identified issues do not warrant denial of

effect of the increased maximum power level of operator
mance. It coversirequired changes to operator actions, human-system interface,

dures, and '(ralnln&g ‘as a result of the increased maximum power level. The evaluation is
on the license ég’ responses to five broad questions regarding human performance.

ance for this review includes Information Notice 97-78, “Crediting of Operator

of Automatic Actions and Modifications of Operator Actions, Including
Response Times,” ANSI/ANS-58.8, “Time Response Design Criteria for Safety-Related
Operator Actions,” 1984, and NUREG-0800, Standard Review Plan, Chapter 18 (draft), “Human
Factors Engineering.”

Question 1 - Describe how the proposed power uprate will change plant emergency and
abnormal procedures.
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In its submittal of February 12, 2001 (Reference 8), the licensee stated that emergency
operating procedure changes are limited to revisions to numerical values such as maximum
core thermal power and heat capacity temperature limit of the suppression pool, and that
operator actions remain unchanged. Two abnormal operating procedures (AOPs) will change
as a result of modifications to equipment First, the required actions following a FW pump trip

second AOP change reflects the modification of the condensate pum to trip the fourth
running pump during a LOCA to prevent an electrical overload. EGG

power uprate. Describe changes to any current risk-im
as a result of the uprate. Explain any changes in plant,
important operator actions. That is, identify those opérator acti ill require additional
response time or will have reduced time available, ify any jions that are being
automated as a result of the power uprate; a :
changes.

es the proposed power uprate will have on operator interfaces
5, and alarms. For example, what zone markings (e.g.,

e stated in its submittal of February 12, 2001, that no major physical changes to
om controls, displays, or alarms are required as a result of the EPU. Some changes
are required to indicator spans, alarm settings, and automatic actuation setpoints to
accommodate increased process conditions. Existing zone banding on all control board
indications will be reviewed for acceptability and revised as necessary prior to EPU operation.
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EGC listed the control board changes and additions to be made and the setpoints to be
changed as a result of the EPU. EGC stated that these changes are being implemented as
design changes in accordance with approved change control procedures. The procedures
include an impact review by operations and training personnel.

The staff is satisfied that the control room changes are minor and that they will be implemented

The licensee stated that the analog and digital inputs to
(SPDS) are not affected. One alarm changes to reflect
scram function. The low water level is a separate am n
listed in Reference 8. EGC has committed to comple’f‘%
power ascension to EPU conditions

and to discuss these changes as part of the o
these commitments, the staff finds that th
SPDS is satisfactory.

PU. Based on
he effect of EPU on

fdyexisting lesson plans will be revised to reflect
ill be presented to all licensed and certified operations
t extended power conditions. EPU changes will be

f mplemented prior to the operator training session before the EPU is initiated.
ir ormance validation will be conducted in accordance with ANSI/ANS 3.5-1985. It
will be performed in two stages. First, the simulator performance will be validated against the
EPU expected system response. Second, post-startup data will be collected and compared
with simulator performance data, allowing any necessary adjustments to be made to the
simulator model.
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Based on these commitments, the staff is satisfied that the operators will be sufficiently
trained and qualified in the EPU conditions.

The staff concludes that the review topics associated with the operator’s integration into the
proposed EPUd system have been satisfactorily addressed by the licensee. The staff further
concludes that the proposed EPU should not adversely affect operator performanece and
minimally increases HEP based on reduced time available for severa important operator

I

actions. The impact of these operator actions on plant riskds.discu

12.0 STATE CONSULTATION

In accordance with the Commission's reg fficial was notified of the

ﬂ}&é-

d, based on the considerations discussed above, that (1) there is
reasonable assurance ’Eﬁe health and safety of the public will not be endangered by

qf étion in the propost d manner, (2) such activities will be conducted in compliance with the
ission's regulations, and (3) the issuance of the amendments will not be inimical to the
security or to the health and safety of the public.
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EPU ONSITE AUDIT REVIEWS

During the weeks of March 26 and June 16, 2001, members of the NRC Reactor Systems
Branch (SRXB) staff visited the Global Nuclear Fuel (GNF) engineering and manufacturing
facility at Wilmington, North Carolina. The purpose of these visits was to perform on-site audit
reviews of selected safety analyses and system and component performance evaluations used
to support EPU license submittals. The March audit focused on the DAEC EP
audit was related to the QCNPS EPU submittal. The areas covered audits are related
to the following sections of the licensee’s safety analysis re sort and 4 sed accordingly:

2.0 Reactor Core and Fuel Performance

2.1 Fuel Design and Operation
2.2 Thermal Limits Assessment
2.3 Reactivity Characteristics

2.4 Stability

9.0 Reactor Safety Performance Evaluation:

9.1 Reactor Transients

9.3 Design Basis Accidents
9.4 Special Events

DeS|gn Procedure (TDP) 0117, Rev. 2 page 8. Explain how this procedure was applied in the
development of the GEXL14 correlation for use with GE-14 (10x10, part- -length rods) fuel at
QCNPS and DNPS, especially with regard to items 1 and 2 of the TDP, given the apparent
absence of raw experimental data points for upskew and downskew power profiles. Provide
technical justification if the criteria of Amendment 22 process criteria were not met.



2

ATTACHMENT
The licensee response to RAI Question 3 states:

“TDP-0117, Rev. 2, Sections 5.3 and 5.4 describes the test matrix for the ATLAS testing for the
development of the GEXL correlation. This process was used, as described in * 14
Correlation for GE-14 Fuel,” NEDC-32851, Revision 1, September 1999, NED 851, Rev. 1
also provides the process that was used to develop the uncertainties , using the
COBRAG code to simulate the upskew and downskew power shap

correlations for GE-14 10x10 fuel will be in full compliaf
and the application of the approved Amendment 22 pro ments the safety of the GE-14
fuel design.

+ GE-14 fuel design compliance with respect to the. ' 22 process and

on, but Judged that the mtent of the
, and GNF will document the generic

The results generally showed increased fuel reliability in the
fied with the results and planned inspection schedules.

2.2 Thermal Limits Assessment (Critical Power Performance)

The SRXB audit covered the following areas:
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+ Experimental data base for 10x10 fuel lattice designs, used to develop the GEXL14 CPR
correlation for GE-14 fuel, for QCNPS reloads

« Range of CPR experimental data and correlation fit with respect to QCNPS EPU operating
power, flow, and temperature requirements

As indicated, in the follow-up issue discussion abo i juestioned the adequacy of
the testmg of the new 10x10 GE-14 fuel (and GE-42 C ine their respective CPR

and valldate the GEXL10 or the GEXL14
The staff requested (RAI Question 2) th nal data and analyses to

! certainties in the upskew

Describe the testing of the new that was ¢ ducted to test the respective
CPR correlations. ldentify i ta, available or planned, to substantiate and
validate the correlations., P whskew data that has been collected to

-med in the ATLAS facility for the GE-14 fuel design for both
hape. An additional 527 test points were obtained, of which

jestion 1 is as follows:

The COBRAG computer code is the critical power ratio (CPR) methodology used to predict
critical power behavior throughout the core. The NRC staff has not reviewed this code. We
understand that COBRAG uses first principle models to predict boiling transition and the
details of the flow field. Justify the adequacy of the COBRAG code in predicting, from “first
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principles,” boiling transition phenomenon in the upper portion of GE-14 fuel and, if
applicable to Quad Cities or Dresden, for GE12 (10x10) fuel.

In response to RAI Question 1 the licensee stated:

“For GE-14, the GEXL14 correlation was developed from full-scale cr ata for cosine
axial power shape and COBRAG-predicted critical power trends vers Xi
Comparison of the GEXL correlation to more recently performed full£

ce relative to T/H compatibility of different QCNPS fuel types at low-
¢ nditions with off-normal void distribution

n of stability impact of changes due to QCNPS mixed core with respect to
restrictions in operating region and scram due to instability.

The application of the ODYSY code to the Interim Corrective Action (ICA) stability solution
was reviewed by discussions with GNF staff. At the time of the audit, the ODYSY stability
application licensing topical report (NEDC-32992P) was under review and was subsequently
approved as discussed in Section 2.4 of this SE.
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In reviewing the applicability of the long-term Solution I-D option for DAEC application, the
staff questioned whether the generic DIVOM curve for core wide mode and regional mode
stabilities was applicable for EPU operation. The DIVOM (delta critical power ratio [CPR]

over ilnitial minimum critical power ratio [IMCPR] versus oscillation magnitude) curves are
normalized curves of CPR performance versus the hot bundle oscillation magni

instability. The core wide curve is used for Option |-D
APRM trip setpoint provides adequate MCPR safety li

with a February 19, 2001, “Interim Corrective Acti
percent EPU, the generic DIVOM curve may not b
The internal corrective action report stated that the )
for 5 percent power uprate. On June 29, 2001, GEA%V | FR Part 21 report on the
potential nonconservatism and provided a figure of merit ti to the both core wide
and regional DIVOM curves. This resolved the staff Mg the applicability
of the generic DIVOM curves for EPU operatit sed in Section 2.4 of
this SE.

9.0REACTOR SAFETY PERFORMA

9.1 Reactor Transients

C S LOCA analyses for pre- and post-uprate operating
IoNs of design record files with Exelon and GNF engineering personnel
ses. One item was questioned and resolved by RAL

staff reviewed
ditions by discu
olved in the ana

yas as follows:

A’analysis of off-rated conditions (specifically, single loop operation) assumes
t he statistical adders developed for the SAFER code at rated conditions will apply.
Justify the use of these adders for single loop operation (SLO) at Quad Cities and

Dresden.

In response to RAI Question 4 the licensee stated:
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“The maximum average planar linear heat generation rate (MAPLHGR) muittiplier for single loop
operation (SLO) is set at a value that keeps the nominal SLO peak cladding temperature (PCT)
below the nominal two-loop PCT for the design basis accident (DBA). The upper bound PCT is
then calculated for the limiting two-loop DBA case. This process assumes that the two-loop
upper bound PCT would bound an explicit SLO upper bound PCT calculation. | nt in this
process is the assumption that the upper bound adder terms used in the two Iocafi?2 alculations
are bounding for SLO conditions.

“The SLO PCT is first peak limited; the two-loop PCT is s
uncertainty in the first peak PCT calculation than the se
peak PCT is governed primarily by the steady-state stg
boiling transition. The phenomena governing the sec
include core uncovery, vessel refilling, spray and steam
quenching, along with any residual effects from the firs
reflected in the upper bound adder terms used for the firs
calculations. Since the uncertainty is less for the firstipeak P
adders are smaller. Therefore, the assumption tha the upper
two-loop calculation are bounding for SLO is

tup. These uncertamtles are
ond peak upper bound PCT

peak upper bound

ler terms used in the

9.4 Special Events

The only special event was the postruprate ATWS an ysisfor QCNPS EPU operating

region.

Project Task Report T0902, “Anticipated
e audit. The following section, 9.4.1,

~appropriate time without lifting the SLC bypass relief valve. The cycle-
s for DNPS Unit 3 and for QCNPS will confirm the SLC capability or will

the operator response to an ATWS event is not being modified from that described in Section
L.3.2 “Operator Actions” of ELTR1. The licensee also confirmed that the system meets the
ATWS acceptance criteria even if the operator requests SLC actuation before the time
assumed in the analysis. The licensee response was summarized in a letter dated
November 2, 2001 (Reference 55).



Conclusions

The SRXB staff audit, conducted during the week of June 16, 2001, covered the areas of the
licensee safety analysis report being reviewed by SRXB. As stated, most questions were

resolved during the audit, and the rest were covered by RAls and the licensee responses. All
open items were addressed. Based on the audit, and the licensee response to RAls, the
staff finds that all issues have been satisfactorily resolved.




LIST OF ACRONYMS

AC - alternating current
ADS - automatic depressurization system

AL - analytical limit

ALARA - as low as reasonably achievable

ANSI - American National Standards Institute

AOO - anticipated operational occurrences

AOP - abnormal operating procedure

APC - availability performance criteria

APRM - average power range monitor

ART - adjusted reference temperature

ARTS - APRM/rod block monitor TS

ASME - American Society of Mechanical Engineers
ATWS - anticipated transient without scram
AV - allowable value

BOP - balance-of-plant

BWR - boiling water reactor

BWROG - Boiling Water Reactor Owners Gr.
CAD - containment atmosphere dilution
CC - containment cooling
CCF - common cause failure
CDF - core damage frequency

e reduction factor
ECCGS~—emergency core cooling system
EFPY - effective full power years

ELLLA - extended load limit line analysis
EPU - extended power uprate

EQ- environmental qualification
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FHA - fuel handling accident
FIV - flow-induced vibration
FIVE - fire-induced vulnerability evaluation
FPC - fuel pool cooling

FPCC - fuel pool cooling and cleanup

FPCCS - fuel pool cooling and cleanup system
FW - feedwater

GDC - general design criteria

GE - General Electric

GIP - generic implementation procedure
GNF - Global Nuclear Fuel

GL - generic letter

HCLPF - high confidence of a low probability of failure
HCU - hydraulic control unit

HELB - high-energy line break

HEP - human error probability

HEPA - high-efficiency particulate air

HPCI - high-pressure coolant injection
HVAC - heating, ventilation, and air conditio
IMPCR - initial minimum critical power ra
IORYV - inadvertently opened relief valve
IPE - individual plant examination
IPEEE - individual plant examinatj

LOOP -
LOFWF -
LPCI - lo

NPSH - net positive suction head
NRC - U.S. Nuclear Regulatory Commission
NSSS - nuclear steam supply system

OL - operating limit

OM - oscillation magnitude

ORNL - Oak Ridge National Laboratory



ORTP - original rated thermal power
PCT - peak cladding temperature
PRA - probabilistic risk assessment

QCNPS - Quad Cities Nuclear Power Station
RAI - request for additional information
RBCCW - reactor building closed cooling water
RBM - rod block monitor

RG - regulatory guide

RCIC - reactor core isolation cooling

RCPB - reactor coolant pressure boundary
RCS - reactor coolant system

RHR - residual heat removal

RHRSW - residual heat removal service water
RPS - reactor protection system
RPT - recirculation pump trip
RPV - reactor pressure vessel
RTP - rated thermal power

RV - relief valve

RWCW - reactor water cleanup
RWE - rod withdrawal error
SAFDL - specified acceptable fuel d
SAR - safety analysis report ) 4
SBLC - standby liquid control
SBO - station blackout

SGTS - standb
SLC - stanby,
SLMPCR 4 safety limit critical power ratio

- safety parameter display system

safe-shutdov marthquake

safety valve
TASC - Technical Activity Steering Committee
TBCCW - turbine building closed cooling water
TCV - turbine control valve

TER - technical evaluation report

TS - technical specification



TSC - technical support center

TSV - turbine stop valve

TTNBP - turbine trip with bypass failure

UAT - unit auxiliary transformer

UFSAR - updated final safety analysis report
UHS - ultimate heat sink

USE - upper shelf energy

US| - unresolved safety issue




