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Mr. B. Rl;ph Sylvia	 Al-HII 28,1995 
~	 Executi,. Vice President, Nuc1elr 

Niagara Hohawk Power Corporation
Nine Hi1e Point Nuclear Station 
P.O. Box 63
 
lycoming, NY 13093
 

SUBJECT:	 ISSUANCE OF AMENDMENT FOR NINE HILE POINT NUCLEAR STATION, UNIT 2 
(TAC NO. Ha7088) 

Dear Hr. Sylvia: 

The Commission has issued the enclosed Amendment No. 66 to Facility Operating
Ltcense No. NPF-69 for the Nine Mile Point Nuclear Station, Unit 2 (NHP-2).
The amendment consists of changes to the Technical Specifications (TSs) in 
response to your application transmitted by letter dated July 22, 1993, as 
supplemented by letters dated February 4, August 23, September 16, October 6, 
and December 2, 1994, and January 3, January 9, March 8, and April 10, 1995. 

The amendment modifies Facility Op~rating License No. NPF-69 and the NMP-2 T~s 
to authorize an increase in the ma<imum power level of NMP-2 from 3323 
megawatts thermal (HWt) to 3467 ~lt. The amendment also approves changes to 
the TSs to implement uprated power operation. 

The amendment is effective as of its date of issuance and is to be implemented
prior to restart from refueling outage 4. 

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance 
will be included tn the Commission's next regular biweekly Federal Register 
notice. 

Sincerely, 

Or t q i n.r l '.>ieJnorj by: 

Gordon E. Edison, Senior Project Manager
Project Directorate I-I 
Dtvision of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation 

Docket No. 50-410 

Enclosures'. 1 Amendment No . t,f; to NPF-69	 . . 
,2. Safety Evaluation	 
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(2)	 Iechn1cIl SDec1f1citiQns Ind Env1rQnmentil prQtectiQn plln 

Thl Tlchn1cll Splc1f1clt1ons cQntl1ned 1n Appendix A Ind the 
Env1rQa-entll PrQtect1Qn Plln cQntl1ned in Appendix B, both Qf which 
Irl Ittlched heretQ, I: revised thrQugh ~ndment NQ. 66 Ire hereby
incQrpQrlted 1ntQ this license. N1lglrl Mohlwk Power Corporlt1on
shill operlte the flc111ty in ICCQrdincl with the Tech~1cll 
Spec1f1c~t1ons Ind the Env1ron..ntll Protect10n Plln. 

3.	 This l1cense ~n~nt is effective IS of the dAte of its iSSUAnce And is 
to be 1~l ...nted prior to stlrtup fra- refueling outlge 4. 

FOR	 THE NUCLEAR REGULATORY COMMISSION 

;(v~T~ 
W11111. T. Russell, Director
Office of Nuclelr ReActor RegulAtion 

AttAchments: 1. PAges 3 And 5 of 
License* 

2.	 Chlnges to the TechniCAl
 
Specifications
 

Date	 of Issuance: April 28, 1995 

-Pages 3 And 5 Are AttAched, for convenience, for the composite license to 
reflect this change. 

sa 



UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

WAIHI"QTON, D.C. IOllII 0CI01 

SAfETY EVALUATIQH BY THE OffICE Of NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 66 TO FACILITY OPERAJING LICENSE NO, NPF-69 

NIAGARA tI)HAWK POWER C<. ·,PQRATIOH 

NINE MILE POINT NUCLEAR STATIOH. UNIT 2 

DOCKET NO. 50-410 

1.0 INTRODUCTION 

By letter ated July 22, 1993 (Reference 1), as supple..nted by letters dated 
February 4, August 23, September 16, OCtober 6, and Dece~r 2, 1994, and 
January 3, January 9, March 8, and April 10, 1995, Niagara Mohawk Power 
Corporation (the licensee or NMPC) su~itted a request for changes to the Nine 
Mile Point Nuclear Station, Unit 2 (NMP-2), Facility Operating license 
(HPF-69) and for changes to the NMP-2 Technical Specifications (TSs). The 
request would increase the licensed thenlal power level of the NMP-2 reactor 
fro. the current 11.it of 3323 megawatts thenlal (MWt) to 3467 MWt. The 
request would also approve changes to the TSs to implement uprated power
operation. This request is in accordance with the generic boiling-water 
reactor (BWR) power uprate program tstablished by the General Electric Company
(GE) and approved by the U.S. Nuclear Regulatory Commission (NRC) staff in a 
letter dated September 30, 1991 (Reference 2). NMPC's letters dated 
February 4, August 23, Septe~r 16, uctober 6, and Deceaber 2, 1994, and 
January 3, Januar) q, March 8, and April 10, 1995, provided clarifying
information that did not chan~~ the initial proposed no significant hazards 
consideration determination. 

2.0 BACKGROUND 

On December 28, 1990, GE subaitted GE licensing Topical Report (LTR) NEDC­
31897P-l, in w+ Ich it proposed to create a generic program to increase the 
rated thenlal power levels of the BWR/4, BWR/5, and BWR/6 product lines by
approximately 5 percent (Reference 3). The report contained a proposed
outline for individual license a-endment submittals and discussed the scope
and depth of reviews needed and the methodologies used in these reviews. In a 
letter of Septeaber 30, 1991, the NRC approved the prograM proposed in the 
report, on the condition that individual power uprate ame"dment requests meet 
certain requ1re.ents in the docu..nt (Reference 2). 

The generic BWR pow~,. uprate program gives each licensee a consistent means to 
recover additional generating capacity beyond its current licensed limit, up
to the reactor power level used i~ the original design of the nuclear steam 
supply system (NSSS). The original licensed power level for most licensees 
was based on the vendor-guaranteed power level for the reactor. The 
d1 fference between the guaranteed power 1evel all\i the design power 1evel 15 
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often referred to as stretcn pow,r. The des19n power 1eve1 15 used in 
determining the specifications for all major NSSS equipment, including the 
emergen~y core cooling systems (ECCS). Therefore, increasing the rated 
thermal power limits does not violate the design parameters of the NSSS 
equipment and does not significantly affect the reliability of this equipment. 

The licensee's amendment request to increase the current 1i :ensed power level 
of 3323 MWt to a new limit of 3467 HWt represents an ~~pro~lmate 4.3 percent 
i'lcrease in thermal power with a corresponding 5-percent increase in rated 
jteam flow (an increase in vessp] steam flow from 14.3 tr :5 Mlb/h). NMPC 
will increase power to the higher level by: (1) 1ncreas.'lg the core thermal 
power to increase steam flow, (2) increasing the feedwater system flow by a 
corresponding amount, (3) increasing reactor pressure to ensure adequate 
turbine control margin, (4) not increasing the current maximum core flow, and 
(5) operating the reactor primarily along extensions of current rod/flow 
control lines. This approach is consistent with the BWR generic power uprate 
guidelines presented in Reference 3. The operating pressure will be increased 
approximately 15 psi to ensure satisfactory pressure control and pressure drop 
characteristics for the increased steam flow. The increased core power will 
be achieved by utilizing a flatter radial power distribution while still 
maintaining limiting fuel bundles within their constraints. 

3.0 EVALUATION 

The NRC staff reviewed NHPC's request for a NHP-2 power uprate amendment using 
applicable rules, regulatory guides, sections of the Standard Review Plan 
(NUREG-OSOO), and NRC staff positions. The NRC staff also evaluated NHPC's 
submittal (Reference 1) for compliance with the generic BWR power uprate 
progrdm as defined in Reference 3. Detailed discussions of individual review 
top ics f011 ow. 

3.1 Thermal Limits A~sessment 

The operating limit minimum critical power ratio (MCPR) is determined on a 
cycle specific basis from the results of reload ana1ysi~, as described in 
General ~lectr1c Report NEDC-319S4P, RGeneric Evaluatio s of General Electric 
Boiling Water Reactors Power uprate ," July 1991; and SU,olements 1 and 2 
(Reference 4). The maximum average planar linear heat generation rate 
lMAPLHGR) and linear heat generation rate (LHGR) limits will also be 
main~ained as described in this reference. The plant-specific safaty 
evaluation for NHP-2 is contained in References 5 and 6. 

3.2 Reactivity Characteristics 

3.2.1 Power/Flow Operating Hap 

The uprated power/flow operi~ing map i~cludes the operating doma~~ changes for 
uprated power. The map includes the increased corp flow (lCF) range and an 
uprated fxtended Load Line Limit Analysis (ELLL~). fhe maximum the~al 
operating power and maximum core flow Lorrespond to the up rated power and the 

.----- ---------..._... ,.. ........-- ....----1lIlI
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maximu. core flow for ICF. Power has been rescaled so that uprated power is 
equal to 100~ rated power. The changes to the power/flow operating map are 
consistent with the previously NRC approved generic descriptions given in 
NEDO-31984. 

3.2.2 Stability 

Ongoing activities by the BWR Owners' Group and the NRC staff are addressing 
ways to minimize the occurrence and potential effects of power oscillations 
that hive been observed for certain BWR operating conditions (as required by 
General Design Criterl. 12 of 10 CFR Part 50 Appendix A). GE has documented 
infonution and cautions concerning this possibility in Service Information 
Letter (SIL) 380 and related communications. The NRC has documented its 
concerns in NRC Bulletin No. 88-07 and Supplement 1 to that bulletin. While a 
more perminent resolution is being developed, TSs and associated implementing
procedures, as requested by the NRC Bulletin, shall be incorporated by NMPC 
which restrict plant operation in the high power, low core flow region of the 
BWR power/flow 'Jperating map. Specific operator actions shall be established 
to provide clear instructions for the possibility that a reactor inadvertently
(or under controlled conditions) enters any of the defined regions. 

The restrictions recommended by NRC Bulletin 88-07 and Supplement 1 to that 
bulletin will continue to be followed by NMPC for 'Jprated operation. Final 
resolution will continue to proceed as directed ~I the joint effort of the BWR 
Owners' Group and the NRC. This is acceptable ~o the NRC staff. 

3.2.3 Control Rod Drives and CRD Hydraulic ~ystem 

The control rod drive (CRD) system controls gross changes in core reactivity 
by positioning neutron absorbing control rods within the reactor. It is also 
required to scram the reactor by rapidly inserting withdrawn rods into the 
core. The CRD system was evaluated at the uprated stea. flow and dome 
pressure. 

The increase in dome pressure due to power uprate produces a corresponding 
increase in the bottom head pres~ure. Initially, rod Insertion will be slower 
due to the high pressure. As the scram continues, the reactor pressure will 
eventually beco., the primary source of pressure to complete the scram. 
Hence, the higher reactor pressure will improve scram performance after the 
initial degradation. Therefore. an increase in the reactor pressure has 
i Illle effect on scra. time. NHPC has indicated that CRD performance during 
power uprate will meet current T5 requirements. NMPC will continue to monitor 
by various surveillance reqUirements the scram time performance as required in 
the plant TSs to ensure that the original licensing basis for the scram system 
is preserved. For CRD insertion and withdrawal, the required minimum 
differential pressure between the hydraulic control unit (HCU) and the vessel 
bottom head is 250 psi. The CRD pumps were ~va1uated against this requirement 
and were found to have sufficient capacity. The flow required for CRD cooling 
and driving are dssured by 'he automatic opening of the system flow control 
valve, thus compensating for the smail increase in reactor pressure. Prior to 

-
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implementatlon of power uprate, the flow contrcl valves and CRD pumps wl11 be 
tested to ensure they are capable of operatlng wlthln thelr acceptable range 
wlth power uprate. The CRD system should therefore contlnue to perform all 
lts safety-related functions at upratea power wlth ICF, and should functlon 
adequately durlng lnsert and wlthdraw modes. 

3.3 Reactor Coolant System and Connected Systems 

3.3.1 Nuclear System Pressure Relief 

The nuclear bol1lr pressure rellef system prevents overpressurlzatlon of tha 
nuclear system durlng abnormal operatlng tr~n' lents. The plant safety/r~lief 
valves (SRVs) provlde thls protectl~n. The setpolnts for the rellef functlon 
of the SRVs are lncreased 15 psl for power uprate. 

The operatlng steam dome pressure is deflnea to achleve good (untrol 
charact~rlstics for the turblnp control valves (TCVs) at the hIgher steam flow 
condltion correspondlng to uprated power. The uprate dome pressure lncrpase 
will requlre a change ln the SRV setpolnts. The approprlate lncrease ln the 
SRV setpolnts also ensures that adequate dlfferences between operatlng 
pressure and setpolnts are maintalned (l.e., the ·slmmer margln-), and that 
the Increase ln steam dome pressure does not result In an il'crease ln the 
number of unnecessary SRV actuations. 

3.3.2 Code Overpressure Protectlon 

The results of the overpressure protection analysls are contalned in each 
cycle-specific reload amendment submlttal. The deslgn pressure of the reactor 
pressure vessel (RPV) remalns at 1250 pslg. The Amprlcan Soclety of 
Mechanical Engineers (ASHE) code Allowable peak pressure for the reactor 
vessel ls 1375 pslg (110' ~f the design value), whlch ls the acceptance limit 
for pressurlzatlon events. The 11mltlng pressurlzatlon ~vent ls a maln 
steamline lso1ation valve (HSIV) closure wlth a rillure of the valve position 
scram. This transient was anal~zed by HHPC wl~h the followlng assum~tions: 
(1) core power ls 3536 HWt (102\ of the uprated power of 3467 HWt), (2) end­
of-cycle nuclp.ar para~ters, (3) two SRVs out-cf-servlce, (4) no credit for 
the rellef mode of the SRVs, (5) TS scram speed, (6) threp second HSIV closure 
time, and (7) lnltial reactor dome pressure of 1020 psia. The SRV opening 
pressures were .3' above the nominal setpolnt for the avallable valves. The 
analysis also assumed credlt for the high pressure re~irculatlon pump trip 
{RPT). 

The calculated peak pressure was 1291 p~1g which ls below the ASHE allowable 
of 1375 psig which Is acceptable. The number of SRVs which wl11 be assum~d to 
be out-of-servlce Is based on the maxlmum allowed by TSs. ~prated conditions 
will produce a hlgher peak RPV pressure, and with reduced valve groupin~, the 
rpload analysis must show that it remalns below the 1375 psig ASHE code limit. 
NHPC's analysis plan Is acceptable to the NRC staff. 
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3.3.3 Reactor Recirculation System 

Power uprate will be accomplished by operating along extensions of rod lines 
on the power/flow map with allowance for increased core flow. The cycle­
specific core reload analyses will consider the full core flow range, up to 
115 Mlb/h. The evaluation by NMPC of the reactor recirculation ~ystem 
performance at uprated power with ICF determined that the core flow can be 
maintained. The system design pressures for the Reactor Recirculation Control 
(RRC) System components includes the suction, discharge and flow control 
valves, recirculation pumps, and piping were evaluated. Raising the steam 
pressure by 15 psig as a result of power uprate will raise the pump suction 
oressure by 17 psig and the pump discharge pressure oy 45 psig. NMPC states 
that these increases in normal operating pressures are bounded by the system 
destgn pressure. Operation at uprated conditions will increase the RRC pump 
suction temperature by approximately one degree Fahrenheit which is also 
bounded by the system design temperature. 

The pump speed and flow control valve position runback functions affected by 
power uprate and Elll will be changed. The cavitation interlock setpotnt will 
remain the sa~e. NMPC concluded that the changes due to power uprate and Elll 
are small and are bounded by the RRC design basis. NMPC should perform power 
uprate startup testing on the RRC system to demonstrate flow control over the 
entlre pump speed range to enable a complete calibration of the flow control 
instrumentation including signals to the Process Computer. As stated in 
NEDO-31897, these tests should also assure no undue vibration occurs at uprate 
or ELLl condittons. In a letter dated October 6, 1994 (Reference 7), NMPC 
committed to perform more frequent monitoring of vibrations during the initial 
power ascenston for the uprated power conditions such that vibratior. levels 
will be recordea and evaluated prior to and during operation at uprate 
conditions. Thts commitment is acceptable to the NRC staff. 

3.3.4 Main Steam Isolation Valves (MSIVs) 

The MSIVs have been evaluatea by NMPC, and are consistent with the bases and 
conclusions of the generic evaluation. Increased core flow alone does not 
change the conditions withtn the main steam lines, and thus cannot affect the 
MSIVs. Performance will be monitored by surveillance requirpments in the TSs 
to ensure original licensing basis for MSIV's are preserved. T~~s is 
consistent with the generic evaluatton tn NEDO-31894, and ts acceptable to the 
NRC staff. 

3.3.5 Reactor Core Isolation Cooling System (RCIC) 

The RCIC provides core cooltng when the RPV is tsolated from the main 
condenser, and the RPV pressure is greater than the maximum allowable for 
initiation of a low pressure core cooling system. The RCIC system has been 
evaluated by NMPC, and is consistent with the bases and conclusions of the 
generic evaluation. The recoIT~endations of Gf SlL 377 have been implemented 
at NMP-2 and NMPC shall complete the addittona1 testing to address all aspects 
of GE SIL 377. These tests will be con~ucted during power ascension testing 

.. -_..-----------_....--­
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for power uprlte. The results of these tests shill be reported in the Stlrtup 
Test Report required by T5 6.9.1.1. This is Icceptlble to th~ NRC stiff. The 
NRC stiff requires thlt ""PC provide Issurlnce thlt the RCIC system will be 
clplble of injecting its design flow rites It the conditions Issocilted with 
power uprlte. Addit1onllly, NHPC ~st Ilso provide Issurlnce thlt the 
relilbility of this syste. will not be decrelsed by the higher 10lds pllced on 
the system or becluse of Iny modificltions .Ide to the system to compensate 
for these increlsed 101ds. NMPC's Issurlnce of RCIC ~ystem clplbility Ind 
Issurlnce of Its relilbility mly be provided in the Stlrtup Test Report 
required by TS 6.9.1.1. 

3.3.6 Residull Helt Removil (RHR) System 

Ihe RHR system Is designed to restore Ind mllntlln the coollnt Inventory In 
the relctor vessel Ind to ~rovlde primlry system declY helt removil following 
relctor shutdown for both normll Ind post-lccldent conditions. 

The RHR system Is designed to operlte In the low pressure coollnt Injection
(LPC1) mode, shutdown cooling mode, suppression pool cooling mode, and 
contllnment sprly cooling mode. The effects o( power uprlte on these 
operltlng modes Ire discussed In the (ollowing plrlgrlphs (the lPCl mode Is 
discussed In Section 3.4.3). 

3.3.6.1 Shutdown Cooling Mode 

The operltlonal objective for normll shutdown Is to reduce the bulk reactor 
temperlture to 125 OF In Ipproxlmltely 20 hours, using two RHR loops. At the 
uprated power level the declY helt Is Increlsed proportlonilly, thus slightly 
increasing the time required to reich the shutdown temperlture. This 
increased time Is judged to be Inslgnificlnt. 

Regulatory Guide (RG) 1.139, -Guldlnce (or Residull Helt RemovIl,- states that 
cold shutdown capability (200 OF relctor fluid temperlture) should be 
dccompllshed within 36 hours. For power uprlte. licensee anllysls of the 
alternate pith for shutdown cocllng blsed on the criteria of RG 1.139 shows 
that the relctor cln be cooled to 200 OF In less thin the 36-hour criterion. 

3.3.6.2 Suppression Pool tuollng Mode 

The functlonll design blsls for suppression pool cooling mode (SPCM) stated In 
the final Sifety Analysis Report (fSAR) Is to ~nsure that the pool temperature 
Joes not exceed Its mlxlmum temperature limit after a blowdown. This 
objective Is met with power uprate. since the peak \uppre~slon pool 
temperature Inllysls by NMPC confirms that the pool temperature will stay 
below Its design limit at uprated conditions. 

3.3.6.3 Containment SprlY CoolIng Mode 

lhe containment ~prlY cooling mode prOVIdes wlter from the suppressIon pool to 
\prlY headers In the drywell and suppression chlmber~ to reduce contlinment 
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pressure Ind temperlture during post-lcc1dent conditions. Power uprlte 
1ncrel~es the contl1nment sprly temperlture by only I few degrees. 
Thts 1ncrelse his I negl1gtble effect on the cllcullted Yllues of dryw~ll 
pressure, drywell temperlture, Ind suppression chlmber pressure since these 
plrameters reich pelk vllues prior to Ictultton of the contl1nment sprlY. 

3.1.7 Relctor Wlter Clelnup (RWCU) Syst~ 

The RWCU system pressure Ind temperlture will 1ncrelse sltghtly IS I result of 
power uprate. NHPC has evaluated the impact of these increases and has 
(oncluded that up rate will not adversely affect RWCU system integrity. The 
cleanup effectiveness of the RWCU syste. may be slightly diminished as a 
result of Increased feedwlter flow to the reactor; however, the current limits 
for reactor water chemistry will remain unchanged with power uprate. 

3.4 Engineered Safety Features 

3.4.1 Emergency Core Cooling Systems 

The effect of power up rate and the increase in RPY dome pressure on each ECCS 
system Is addressed below. Also as discussed in the FSAR, compliance with the 
net positive suction head (NPSH) requirements of the ECCS pumps is 
conservatively based on a containment pressure of 0 ps1g and the maximum 
expected temperature of pumped fluids. The pumps are assumed to be operating 
at the maximum runout flow with the suppression pool temperature at its NPSH 
limit (212 degrees Fahrenheit). Assuming a loss-of-coolant accident (LOCA) 
occurs during operation at the uprated power, the suppression pool temperature 
(208 OF) will remain below its HPSH limit. Therefore, power uprate will not 
affect compliance to the ECCS pump HPSH requirements. 

3.4.2 High Pressure Core Spray (HPCS) 

The HPCS system was evaluated by NHPC and is consistent with the bases and 
conclusions contained in the generic evaluation for power uprate. 
This Is acceptable to the NRC staff. 

3.4.3 Low Pressure Core Injection System (LPCI mode of RHR) 

The hardware for the low pressure portions of the RHR are not affected by 
power llprate. The upper limit of the low pressure ECCS Injection setpo1nts 
will not be changed for power uprate; therefcre, the low pressure portions of 
these systems will not experience any h1yher pressures. The licensing and 
design flow rates of the low pressure ECeS w111 not be Increased. In 
add1tlon, the RHR system shutdown cooling mode flow rates and operating 
pressures will not be Increased. Therefore, since the system does not 
experience different operating conditions due to power uprate. there is no 
impact due to power uprate. This is consistent with the bases and conclUS10n\ 
of the g~nerlc power uprate evaluation. 
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3.4.4 low Pressure Core Spriy (lPCS) System 

The hirdwire for the low pressure core spriy is not iffected by power uprite. 
The upper 11~it of the low pressure core spriy injection setpoints will not be 
chlnged for power uprite; therefore, the low pressure portions of this system 
will not experience any higher pressures. The licensing and design flow rates 
of the low pressure ECCS will not be increised. Therefore, since this system 
does not experience different operiting conditions due to power uprite, there 
is no impict due to power uprite. Also, the impact of power uprite on the 
long term response to i lOCA will continue to be bounded by the short-term 
response. The lPCS is bounded by the generic eVi1uition. 

3.4.5 Automatic Depressurizltlon System (ADS) 

The ADS uses sifety/re1ief valves to reduce relctor pressure following a small 
break lOCA with HPCS fii1ure. This function illows lPCI ind core spray (CS) 
to flow to the vessel. The ADS initiation logic ind ADS vi1ve control are 
Idequlte for uprate. Plant design requires a minimum flow CiPiCity equivalent 
to 1 of the 1 SRVs/ADS vi1ves being out-of-service is shown in HMPC ini1ysis
for SRV setpolnt tolerance ind out-of-service analysis to be discussed liter 
In this eVi1uation. ADS Initi~tes on low Witer level 1 ind i signal that at 
lelst one lPCI or lPCS pump is running with permissive from low Water level 3. 
ADS Is Ictlvlted following i mixI~um time delay of 120 seconds, 
initiating signals If these conditions ire met. The ability to 
functions Is not iffected by power uprite. 

aft~r the 
perform these 

3.4.6 [CCS Pfrformance EVi1uation 

The £CCS Is designed to provide protection igiinst hypothetical lOCAs caused 
by ruptures In tha primary systems piping. The ECCS performance under all 
LOCA conditions ind their ini1ysis models satisfy the requirements of 10 CrR 
50.46 Ind 10 CrR Pirt 50 Appendix K. The Generi1 Electric fuel, used in NMP-2 
was Inllyzed by NMPC (Reference 6) with the NRC-ipproved methods. The results 
of the ECCS-lOCA ini1ysis using NRC-ipproved methods are discussed In the 
following pirigriphs. 

NMPC used the NRC stiff Ipproved SAF£R/G£STR (S/G) methodology to assess the 
[CCS cipibi1tt) for meeting the 10 CFR 50.46 criterii. The S/G-lOCA analysis 
for NMP-2 wn performed by HMPC with GE fuel in accordance with .4RC 
requirements in NEDC-32115P ind demonstrites conformince with the ECCS 
acceptlnce crlterli of 10 CrR 50.46 and Appendix K. A sufficient number of 
pllnt-speclflc break sizes were eViluited to estib1ish the behivior of both 
the nomlnll Ind Appendix K PCT IS a functton of breik size. Different single 
fillures were Ilso investigated in order to clearly identify the worst cases. 

The NMP-2 specific Inalysls WiS performed at uprited power and the bounding 
fLIL re~lon using i conservitlve1y high Peak lineir Heat Generation Rate 
(PLHGR) ind a conservitlvely low MCPR. In idditlon, some of the ECCS 
parameters were conservltlvely estlbllshed relative to Ictull melsured £CCS 
performance. Ihe nominal (expected) PCT Is 853 or. The statistical Upper 

. . ." . - 2 
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B~und PCT is below 1240 eF. The licensing Bis1s PCT for NMP-2 is 1255 eF 
which is well below the icceptince cr1ter1i of the 10 CFR 50.46 PCT limit of 
2200 eF. The inilys1s ilso meets the other icceptince cr1ter1i of 10 CFR 
50.46. Compl1ince with eich of the elements of 10 CFR 50.46 is documented in 
Tlble 6-1 of the NHP-2 Licensing Top1cil Report. Therefore, NMP-2 meets the 
NRC S/G-LOCA licensing inilys1s requirements. 

HHPC Ilso reeviluited the ECCS perform.nce for single loop operit1on (SlO) 
using the S/G - LOCA methodology. The des1gn-bis1s icc1dent (DBA) size break 
is Ilso limiting for SLO. Using the Sime issumpt10ns in the S/G - LOCA 
calculation with no HAPLHCR reduction, yields i cilculited nom1nil PCT of 
1100 "F ind 1417 "F, depending on the type of fuel. Since the PCT was below 
the 10 CFR 50.46 limit of 2200 eF, NHPC cli1med thit no HAPLHGR reduction is 
required for SLO. The NRC stiff isked NHPC to reconcile the fict that the SIC 
- LOCA ini1ys1s PCT results for SlO were higher thin those presented for two 
loop operit1on, ind no stit1st1cil inilys1s of the Upper Bound PCT had been 
provided for this Cise. NHPC reviewed this NRC stiff question, and has stated 
in Reference 7 thit the SLO PCT for NHP-2 ire ibove the tWO-lOOp PCTs because 
no SLO APLHGR restrictions were ippl1ed, full power WiS issumed, ind immediate 
dryout WiS issumed. The current NHP-2 TIS ippl1es i multiplier to the APLHGR 
for SLO. NHPC his tiken the approich of ipply1ng ippl1cible SLO APlHGR 
multipliers for each fuel type which will be presented in the Core Operating 
Limits Report Cr.OLR). The SLO PCTs ire lower than the two loop PCTs when 
these multipliers are applied. This is icceptable to the NRC staff. 

The Impact of Increased Core Flow (ICF), up to 115 M1b/h, on LOCA results was 
evaluated at the 3629 HWt power level using S/G-LOCA methodology for NMP-Z. 
For a OBA recirculation line breik with the same single failure (HPCS diesel) 
and using the same Appendix Kind nominil issumptions the results show a 
decrease In the nominal PCT when compired to the base case. 

This decrease in PCT for the nom1nil lCF case is due to: (1) the better heat 
transfer during flow coast-down from the higher 1n1t1il flow; ind (2) less 
subcooling in the downcomer which results in reduced break flow and later core 
uncovery. 

3.5 Reactor Safety Performance Feitures 

3.5.1 Reactor Transients 

Relvad licensing analyses eViluate the limiting plant trinsients. 
Disturbances of the plant caus 1 by a malfunction, i single failure of 
equipment. or personnel error are Investigated iccordlng to the type of 
InitiatIng event. HHPC will use Its NRC-ipproved licensing analys1~ 
methodology to cilcu1ate the effects of the limiting reictor transients. The 
limiting events for NHP-2 were identified. These ire the same as those in the 
generic report on power uprite. The generic guidelines also Identified the 
analytical methods. the operating conditions that are to be assu~Jd. and the 
criteria that are to be applied. Representative changes In core CPR's for the 
normally analyzed transients were provided; however, specific core operating 
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limits will be supplied for elch specific fuel cycle. The power uprlte with 
ELLL operlt1on were presented for I representlt1ve core using the GEMINI 
trlns1ent Inl1ys1s -ethods listed in the generic report. 

The Sifety Limit Minimum Cr1t1cIl Power Rlt10 (SLMCPR) will br. confirmed for 
elch operlt1ng fuel cycle, It the time of the re10ld Inl1ys1s, using the NRC­
approved SNP methodology. The SLMCPR used in the anl1ys1s to calcu11te the 
operlt1ng limit MCPR was 1.07. 

The limiting transients for each cltegory were Inllyzed to determine their 
sens\t1v1ty to core flow, feedwlter teMperlture, Ind cycle exposure. The 
results from these Inllyses developed the 11cers1ng bls1s for trlns1ent 
Inllyses It uprlted power with ELLL operlt1on. The limiting trlns1ent results 
were presented in NMPC subm1ttl1 in Tlb1e 9-2. These were the Ipp11cable 
trlns1ents IS specified in the generic power uprlte guidelines report (NEOC­
31897). Cycle specific Inllyses will be done at each relold and will be a 
part of the COLR developed by NMPC. 

This is acceptlble to the NRC staff and will be reviewed as part of ~MPC's 
reload submittal. 

3.5.2 Ant\c\p~ted Transients Without Scram (ATWS) 

A gener\c evaluation for the ATWS events is presented in Section 3.7 of 
Suppl~ment 2 of the Generic Report (NEOC-31984) for BWR/5 reactors. This 
evalu~tion concludes that the results of an ATWS event are acceptable for the 
fuel, RPY, Ind the contl1nment response for a power uprate of 4.31. The NMP-2 
power increase is 4.31, which is within the generic evaluation. Therefore, 
the ATWS analysis is acceptable for NMP-2. 

3.5.3 Station Blackout (SBO) 

The NMP-2 SBO plant responses were evaluated It I steam flow increase of 1051 
for power uprate. This corresponds to In increase of reactor thermal power of 
3536 MWt. The NMP-2 response to I postulated SBO uses the RCIC and HPCS for 
core cooling. A coping eVllult10n WIS performed to demonstrate performance. 
based on HPCS with backup provided by the RCIC ~ystem. The coping time 
remains unchlnged for power uprlte. However, the RCIC system is the preferred 
source for initial operation. No changes to tile systems or equipment used to 
respond to I SBO are necessary due to power uprate. The analysis was done at 
up~ate and £LLL optrating conditions. The suppression pool temperature
remained within design conditions, therefore all equipment that takes suction 
from the suppression pool will continue to operate when power is restored. 

The evaluation assumes a reactor power of 3536 MWt at an operating pressure of 
1035 psia. Th~ individual considerations evaluated for power uprate included 
the following: the regulatory blsis; the event scenario; condensate inventory 
and reactor coolant inventory; station battery load; compressed lir supply; 
and loss of ventilation to the control room, reactor protection system rooms 
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lnd switchgelr rooms, HPCS pump lnd luxililry roo.s, RCIC roo., contlinment, 
suppression pool lnd spent fuel pool. The SBO lnllysis is lcceptlble to the 
NRC stiff. 

3.6 Contlinment EVllultion 

The NMP-2 updlted,slfety lnllysis report (USAR) provides the results of 
lnllyses of the contlinment response to vlrious postullted lccidents thlt 
constitute the design blSis for the contlin-ent. Operltion with power uprate
chlnges some of the conditions for the contlin-ent lnllyses. Section 5.10.2 
of Topicll Report NEDC-31S9], -Generic Guidelines For Generll Electric Boiling 
Wlter Relctor Power Uprlte- requires the power uprlte lppliclnt to show 
lcceptlbility of the uprlted power level for: (1) contlinment pressures and 
temperltures, (2) lOCA contlinment dyn~ic 10lds, lnd (3) slfety-relief valve 
dynlmic 101ds. Appendix G of NEDC-31S9] prescribes the approlch to be used by 
power uprite lppllcants for performing required plant-specific analyses. NHPC 
did the necessary lnalyses lnd discussed the results in the application. 

Appendix G of HEDC-31S9] states that the applicant will analyze short-term 
containment responses using the staff-approved M3CPT code. M3CPT is used to 
anllyze the period fro. when the brelk begins to when pool cooling begins. 
H3CPT generates data on the response of containment pre~sure and temperlture
(Section 3.6.1), dynamic loads lnalyses (Section 3.6.2) and for equipment
qualification analyses (Section 3.13). 

Appendix G of NEOC-31S9] also stites that the appliclnt will perform long-term 
containment heatup (suppression pool temperature) analyses for the limiting 
slfety lnllysis report events to show that the pool temperltures will remain 
within limits for: 

Containment design temperlture. 
10CIl pool temperature, 
Net positive suction head (NPSH). 
pump sells. piping design temperature. and other 11.its 

Th~se analyses will use the SHEX code and AHS 5.1-19]9 decay heat assumptions 
consistent with the NRC stiff's letter to Gary l. SOlzi of July 13, 1993. 
SHEX. which is partially blsed on H3CPT. is a long term code to analyze the 
period fr~ when the break beg1.ns until after peak pool heatup. 

3.6.1 Contl1nment Pressure and Temperlture Response 

Short-term lnd long-term contlinment lnllyses of contlinment pressure lnd
temperature response following a llrge break inside the drywell are documented 
in the USAR. The short-term anllysis is performed primarily to determine the
pelk drywell pressure response during the initill blowdown of the relctor 
vessel Inventory to the containment after a design basis accident (DBA) lOCA 
The long-term lnalysis is performed primlrily to determine the peak pool 
temperature response . 

.
 , 
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3.6.1.1 Long-Term Suppression Pool Temperature Response 

(1) Bulk Pool Temperature 

HMPC indicated that the long-tena bulk suppression pool temperature response 
was evaluated for the DBA LOCA at 102 percent of the uprated power using the 
SHEX code and AHS.S.l decay heat assumptions prescribed by HEDC-31897. The 
analyses have been perfo~d using the more realistic RHR pool cooling
capability than that which was used in the original analyses (K-factor-240.2 
Btu/sec-- F vs. 199.2 Btu/sec-- F), but also with a higher service water 
temperature (82 -F vs 77 -F). The NRC staff has approved the use of the 
higher K factor and service water temperature in a safety evaluation to 
Amendment Ho. 3 dated April II, 1988. All other key input parameters for 
power uprJte analyses were essentially the same as those for the original 
analyses. For the power uprate, the D8A-LOCA peak suppression pool 
temperature was calculated to be 207.9 -F. This temperature is approximately 
1 -F higher than the value given in the USAR but is within suppression pool
design temperature limit of 212 -F and meets the ECCS pumps NPSH requirements. 

NHPC indicated that the 10ng-tena bulk pool temperature response was also 
evaluated for the non-LOCA li.iting event which assumes reactor isolation with 
only one RHR heat exchanger available to accommodate SRV discharge to the 
suppression pool. The peak bulk suppression pool temperature calculated with 
102 percent of the uprated power was 210.9 -F. This temperature is 
approximately 2 -F higher than the value obtained with the current power but 
is within the suppression pool design value of 212 -F. 

Based on the results of these analyses, the NRC staff concludes that the bulk 
suppression pool temperature response remains acceptable after power uprate. 

(2) Local Pool Temperature with SRV Discharge 

A local pool temperature limit for SRV discharge is specified in NUREG-0783 
because of concerns resulting from ~nstab1e coprlensation observed at high pool 
temperatures In plants without quenchers. NMPC indicated that since the NHP-2 
has quenchers, no evaluation of this limit is considered necessary. 
Elimination of this li.it for plants with quenchers on the SRV discharge lines 
;s justified in GE Report NEDO-30832, -Elimination of Limits on Local 
Suppression Pool Temperature for SRV Discharge with quenchers.- NEDO-30832 
has been evaluated and approved by the NRC staff (SE dated August 29, 1994). 
However, the local pool temperature has been evaluated at uprated power, and 
was found to be acceptable with respect to NUREG-0783 limit. 

Ba~ed on the above, the NRC staff concludes that the local pool temperature 
lImit will remain acceptable after power uprate. 

3.6.1.2 ContaInment Gas Temperature Response 

NHPC IndIcated that the containment drywell design temperature of 340 OF was
 
determIned based on a bounding analysis of the superheated gas temperature
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which can be reached with b10wdown of steam to the drywe1l during a LOCA. The 
expansion of the reactor steam under these conditions will result in a 
calculated peak drywe11 temperature of 325.8 of. Assuming that there is a 
6-hour cool down period required to completely depressurize the reactor vessel 
based on a controlled 100 °F/hr coo1down rate, the small steam1ine break 
analysis shows the peak value to be approxi.ate1y 270 of at current power. 
Small steam1ine breaks in the drywe11 i~pose the most severe drywe11 
temperature conditions. The changes in the reactor vessel conditions with 
power uprate will increase the calculated long-term peak drywe11 gas
temperature response during a sma11-brfak LOCA by ~ maximum of a few degrees
but will not exceed the drywe11 design value of 340 of. Therefore, the 
drywe11 gas temp~rature response after powe: upratf will remain below the 
containment design temperature of 340 of. 

NHPC indicatp.d that the wetwel1 gas space peak temperature response was 
calculated assuming thermal equilibrium between the pool and wetwe11 gas 
space. The reanalysis has shown that the maximum bulk pool temperature will 
reach 207.9 OF after LOCA and 210.9 OF after alternate shutdown due to power 
uprate. Therefore, the maximum wetwe11 gas space temperature due to power
uprate will remain below the wetwel1 design temperature of 270 of. 

Based on its review, the NRC staff concludes that the containment drywell and 
wetwell gas te~perature response will remain acceptable after power uprate. 

3.6.1.3 Short Term Containment Pressure Response 

NHPC indicated that the short-term containment response analyses ~ere 

performed for the limiting OBA-LOCA, which assumes a double-ended guillotine 
break of a recirculation suction line to demonstrate that power up rate 
operation will not result in exceeding the containment design pressure limits. 
The short-term analysis covers the b10wdown period during which the maximum 
drywe1l pressure and differential pressure between the drywell and wetwell 
occur. These analyses were performed at 102~ of the uprated power level, 
using the GE H3CPT computer code. The reanalysis predicted a maximum 
containment pressure of 36.8 psig which remains below the containment design 
pressure of 4S psig. The reanalysis also predicted a maximum 
drywel l-to-wetwel 1 pressure difference of 16.3 psid which remains below the 
design limit of 25 psid. 

TSs definitions, limiting conditions for operation, surveillance requirements 
and bases relating to the current 39.75 psig value of p. will not be revised 
as it remains higher than the maximum containment pressure of 36.8 psig 
ca1culatea for the power uprate. 

~ased on Its review, the NRC staff concludes that the containment pressure 
response following a postulated LOCA will rematn acceptable after power 
uprate. 

I 
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3.6.1.4 Steim BYPiSS Cise 

NMPC 1ndicited thit the steim bYPiss of the suppression pool due to a leakage
between the drywe11 ind the wetwe11 iirspice during A LOCA event was ina1yzed 
to ensure thit the primiry contiinment design pressure of 45 psig is not 
exceeded. The imount of steim bYPAss 1elkAge is determined by the magnitude 
ind durition of the pressure difference between the drywe11 ind the wetwe11 
during I LOCA (governed by the vent submergence), Ind by the 1eikige flow 
arei. These pirimeters ire not 1~rp.cted by reictor power. The issumed time of 
30 minutes required for the operll~ to initilte contlinment sprly operation 
is not changed. Power uprite will only influence the suppression pool
temperlture, ind subsequently, the primlry contlinment pressure. A bounding 
eVi1uation estimated an increise of ipproximite1y 0.2 psi in the peak drywe11
pressure based on the increise in the bulk suppression pool temperature prior 
to initiation of conti1nment spriys it 30 .inutes. The 0.2 psi increase in 
the peak primary contlinment pressure due to power uprate will not result in a 
peak primiry contiinment pressure which exceeds the design value of 45 psig. 
Assuming the 06~ psi increase in the peik drywe11 pressure, the maximum 
allowable (A/K' ) steam bypass capacHy t s reduced from 0.057 sq. ft. to 
about 0.056 sq. ft. (USAR Figure 6.2-28) but remains above the 0.054 sq. ft. 
value used as the basis for the current TS for a1lowib1~ bypass leakage. The 
evaluation shows thit the power uprate his negligible impact on the 
suppression pool steam bypass effects. 

Based on the above, the NRC staff concludes that the steam bypass response 
will remain acceptable after power uprate. 

3.6.2 Containment Dynamic Loads 

3.6.2.1 LOCA Containment Dynamic Loads 

NEDC-31897 requires that the power uprate applicant determine if the 
containment pressure, temperature and vent flow conditions, calculated with 
the M3CPT code for power uprate are bounded by the analytical or experimental
conditions on which the previously anllyzed LOCA dynamic loads wer~ based. If 
the new conditions are within the range of conditions used to define the 
loads, then LOCA dynamic 10ids are not affected by power uprate and thus do 
not 'equire further analys l s . 

NMPC indicated that the LOCA dynamic loads which are considered in the power 
uprate eva1uition include pool swell, condensation oscillation (CO), and 
chugging. The initial drywell pressurization rate used to define the pool
swell load bounds the value calculAted with the uprated power. The short-term 
containment response conditions for vent flow rate and pool temperature with 
pow~r uprite are within the range of test conditions used to define the CO 
loads. The containment conditions with power uprate in which chugging would 
occur are within the range of test conditions used to define the chugging 
loads. Therefore, the LOCA dynamic loads for NMP-2 are not impacted by power 
uprate. 

,. . .. ' 
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Based on the above, the NRC staff con,ludes that the LOCA containment dynamic
loads will remain acceptable after power uprate. 

3.6.2.2 Safety Relief Valve (SRV) Containment Dynamic Loads 

The SRV containment dynamic loads include discharge line loads, pool boundary
pressure loads, and drag loads on submerged structures. These loads are 
influenced by SRV opening setpo1nts, discharge line configuration and 
suppression pool configuration. Of these parameters only the SRV setpo1nt is 
affected by power uprate. NEDC-31897 states that if the SRV setpo1nts are 
increased, the power uprate applicant will attempt to show that the SRV design
loads have sufficient margin to accommodate the higher setpo1nts. 

NHPC indicated that the highest SRV opening setpoint with power uprate will be 
1241 psig. The SRV setpo1nt which was the basis for the SRVDL loads and the 
SRV loads on the suppression pool boundary and ~ubmerged structures is 1261 
ps1g. Since the highest setpo1nt with power uprate remains lower than the 
setpoint used to define the SRV loads, power uprate does not impact the SRV 
definitions for the first actuation of SRVs. The water leg prior to SRV 
opening used to define the subsequent actuation loads conservatively assumed 
the maximum calculated SRVDL reflood height. This is not impacted by power 
uprate. Therefore, there will be no effect of power uprate on the water leg
prior to SRV opening and no impact of power up rate on the subsequent actuation 
load~. The SRV containment dynamic loads will remain below their original
design values after power uprate. 

Based on the above, the NRC staff concludes that the SRV containment dynamic
loads will remain acceptable after power uprate. 

3.6.2.3 Subcompartment Pressurization 

NHPC indicated that the design loads on the annulus between the biological 
shield wall and vessel and the drywell head due to a postulated pipe break in 
the annulus were evaluated for the limiting subcompartment pressurization 
event at uprated conditions. The values used for the power uprate evaluation 
at 102~ of the uprated power are not significantly changed from the values 
used for original analysis at l04.3~ of current power. The subcompartment
pressurization loads are not significantly affected by power uprate and remain 
acceptable. It is also noted that the NEDC-31897 methodology does not require 
subcompartment reanalysis. Based on the above, the NRC staff concludes that 
the subcompartment pressurization effects will remain acceptable after power 
uprate. 

3.6.3 Containment Isolation 

The NEDC-31897 methodology does not address a need for reanalysis of the 
isolation system. The system designs for containment isolation are not 
affected by power uprate. The capability of the actuation devices to perform
with up rated pressure and flow will comply for acceptability in response to 

• • . , 



-16­

Generic Letter 89-10 at uprated conditions. Based on its review, the NRC 
staff finds that the operation of the plant at uprated power level will not 
impact the containment isolation system. 

3.6.4 Post-LOCA Combustible Gas Control 

NMPC indicated that the hydrogen recombiners are provided to maintain the 
containment atmosphere as a non-combustible mixture after DBA-LOCA. The 
combustibility of the post-LOCA containment atmosphere is controlled by the 
concentration of oxygen. As a result of power uprate, the post-LOCA
production of oxygen and hydrogen by radiolysis will increase proportionally 
with power level. The original evaluation of the system was performed at 
3467 MWt, the evaluation at up rated operation increases only by 2~. 
Sufficient capacity exists in the combustible gas control system to 
accommodate the slightly increased oxygen and hydrogen production. Also, 
recombiner operation is controlled procedurally based on gas concentration in 
the containment. Based on its review, the NRC staff concludes that the post­
LOCA combustible gas control will remain acceptable after uprated power. 

3.7 Standby Gas Treatment System (SGTS) 

The SGTS is designed to minimize offsite dose rates during venting and purging
of both the primary and secondary containment atmosphere under accident or 
abnormal conditions, while containing airborne particulate and halogens that 
might be present. The SGTS consists of two identical, parallel, physically
separated, 100-percent capacity air filtration assemblies with associated 
piping, valves, controls, and centrifugal exhaust fans. Effluents from the 
SGTS connect to a common exhaust line discharging to the exhaust tunnel 
leading to the main tack. The SGTS draws air from the reactor building. 

Following a postulated accident, the SGTS is started, taking over from the 
normal ventilation system which has been maintaining secondary containment at 
a slightly negative pressure, S -0.25 inch water gauge (WG). Maintaining this 
negative pressure serves to prevent unfiltered release of radioactive material 
from the secondary containment to the environment. During the transfer to 
SGTS operation, pressure rises momentarily until the SGTS, together with the 
Category I unit coolers, reestablishes pressure S -0.25 inch WG. 

NMPC indicated that appropriate differential temperature requirements will be 
maintained for uprated operation to ensure that the secondary containment 
atmosphere temperature is sufficiently above the available service water 
temperature so that the negative pressure is restored within the time period 
assumed in the radiological evaluations. The air-flow capacity of the SGTS 
was selected to accommodate the in-leakage equivalent to one secondary
containment air volume change per day and thereby maintain the reactor 
building at the desired negative pressure. The SGTS capability remains 
adequate for uprated operation in conjunction with appropriate differential 
te~perature requirements. 
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NMPC also indicated that the charcoal filter beds are not significa~tly 
affected by uprated power level operation. The SGTS is designed to be in 
compliance with RG 1.52 (Rev. 2) with numerous minor exceptions, including 
charcoal loading capacity. The SGTS is designed for a charcoal loading
capacity of lOmgI/gC as compared to a value of 2.5mgI/gC per RG 1.52 (Rev. 2)\,
and meets the design requirements for 30-day and 100-day LOCA scenarios. The 
total post-LOCA i~1ine loading increases less than 4.3~ at the uprated 
conditions and remains within the 10mgI/gC loading limit of the system. 

The NRC staff reviewed NHPC's use of 10mgI/gC loading capacity. This 
exception along with numerous other except10ns to RG 1.52 was submitted to the 
NRC staff in the FSAR prior to issuance of the NHP-2 operating license. The 
NRC staff's safety evaluation accepted all exceptions to RG 1.52 but did not 
disluss the basis for acceptance. The only exception of concern to the NRC 
staff for power uprate was the charcoal loading ~apacity. 

NMPC provided additional justification for the deviation to the charcoal 
loading capacity recommendation in RG 1.52 in their letter dated September 16, 
1994. NMPC states in their letter that adsorbed iodine in the charcoal would 
not generate heat at a sufficient rate to result in either combustion of the 
charcoal or tEmperatures high enough to cause significant desorption of the 
iodines. The charcoal adsorption capacity of 10 mgI/gC is within the 
adsorption capacity of the activated carbon used in the SGTS with respect to 
loading capacity and adsorption efficiency. The carbon capacity is supported 

I 



•
 

Dear Mr. Sylvia: 

The Commission has issued the enclosed Amendment No. 66 to Facility Operating
License No. NPF-69 for the Nine Mile Point Nuclear Station, Unit 2 (NMP-2).
The amendment consists of changes to the Technical Specifications (TSs) in 
response to your Ippl1cation transmitted by letter dated July 22, 1993, as 
supplemented by letters dated February 4, August 23, September 16, October 6, 
and December 2, 1994, and January 3, January 9, March 8, and April 10, 1995. 

The amendment modifies Facility Op~rlt1ng License No. NPF-69 and the NMP-2 T~s 
to authorize an 1ncrelse in the ma<1mum power level of NMP-2 from 3323 
megawatts thermal (HWt) to 3467 ~.t. The amendment also approves changes to 
the TSs to implement uprated pow~r op~rat1on. 

The amendment is effective as of its date of issuance and is to be implemented
prior to restart from refueling outage 4. 

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance 
will be included in the Commission's next regular biweekly Federal Register 
notice. 

Sincerely, 

(Jrlqind] <,irJnolj by: 

Gordon E. Edison, Senior Project Manager
Project Directorate I-I 
Division of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation 

Docket No. 50-410 

Ene 1osures: 1. Amendment No. 1)(; to NPF-69 
2. Safety Evaluation 

ee w/enels:	 See next page 
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PDR ...: .	 ....,.,._1- :.--------

Mr. B. Ra;ph	 Sylvta ~wr II 23, 1995 
.	 Execut1u Vice President, Nuclear 

Ntagarl Mohawk Power Corporation
Ntne Mile Point Nuclear Station 
P.O. Box 63
 
Lycoming, NY 13093
 

SUBJECT:	 ISSUANCE OF AMENDMENT FOR NINE MILE POINT NUCLEAR STATION, UNIT 2 
(TAC NO. Ha7088) 
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(2) Techn'ca1 SDec'f'cit1ons and Eny1ronmenta' protection plan 

The	 Technical Specifications contained in Appendix A and the 
Env1ro~nta1 Protection Plan contained in Appendix a, both of which 
are attached hereto, a: revised through ~ndment No. 66 are hereby
incorporated into this license. Niagara Mohawk Power Corporation
shall operate the facility in accordance with the Tech~1ca1 
Spec1f1cat'ons and the Env1ron-enta1 Protection Plan. 

3.	 This license ~nd~nt is effective as of the date of its issuance and is 
to be 1~le.ented prior to startup fro- refueling outage 4. 

FOR	 THE NUCLEAR REGULATORY COMMISSION 

;(vJ.p.:-T. ~ 
W1111a. T. Russell, D'rector
Off'ce of Nuclear Reactor Regulation 

Attachments: 1. Pages 3 and 5 of 
License· 

2.	 Changes to the Technical 
SpecHi cit, ons 

Date of Issuance: April 28, 1995 

*Pages 3 and 5 are attached, for convenience, for the composite license to 
reflect this change. 

sa 



UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

WAIHI,.QTON. D.C••11 0Cl01 

SAFETY EYALUATIQH BY THE OFFICE OF NUCLEAR REACTOR REGULATION
 

RELATED TO AMENPHENT NO. 66 TO FACILITY OPERA}ING LICENSE NO, NPF-69
 

NIAGARA MOHAWK POWER C(, ·,PORATIOH
 

NINE MILE POINT NUCLEAR STATIQN. UNIT 2
 

POCKET NO, 50-410
 

1,0 INTRODUCTION 

By letterated July 22, 1993 (Reference 1), as supplemented by letters dated 
February 4, August 23, Septe.ber 16, OCtober 6, and December 2, 1994, and 
January 3, January 9, March 8, and April 10, 1995, Niagara Mohawk Power 
Corporation (the licensee or NMPC) suba1tted a request for changes to the Nine 
Hile Point Nuclear Station, Unit 2 (NMP-2), Fac11i,ty Operating License 
(NPF-69) and for changes to the NMP-2 Technical Specifications (ISs), The 
request would increase the licensed thenlal power level of the NMP-2 reactor 
fro. the current li.1t of 3323 legawatts thenlal (MWt) to 3467 MWt. The 
request would also approve changes to the TSs to implement uprated power
operation, This request is in accordance with the generic boiling-water 
reactor (BWR) power uprate program tstabl1shed by the General Electric Company
(GE) and approved by the U,S, Nuclear Regulatory Commission (NRC) staff in a 
letter dated September 30, 1991 (Reference 2). HMPC's letters dated 
February 4, August 23, Septe~r 16, uctober 6, and Deceaber 2, 1994, and 
January 3, Januar) q, March 8, and April 10, 1995, provided clarifying 
information that did not chan~~ the initial proposed no significant hazards 
consideration determination, 

2,0 BACKGROUNp 

On December 28, 1990, GE suba1tted GE Licensing Topical Report (LIR) NEDC­
31897P-l, in w+ Ich it proposed to create a generic program to increase the 
rated thenlal power levels of the BWR/4, BWR/5, and BWR/6 product lines by
approxi,.ately 5 percent (Reference 3). Ihe report contained a proposed
outline for individual license a.endment submittals and discussed the scope
and depth of reviews needed and the methodologies used in these reviews, In a 
letter of Septeaber 30, 1991, the NRC approved the progr~ proposed in the 
report, on the condition that individual power uprate amelldment requests meet 
certain requ1re-ents in the docu..nt (Reference 2), 

The generic BWR pow~ .. uprate program gives each licensee a consistent means to 
recover additional generating capacity beyond its current licensed limit, up
to the reactor power level used i~ the original design of the nuclear steam 
supply system (NSSS). The original licensed power level for most licensees 
was based on the vendor-guaranteed power level for the reactor, The 
difference between the guaranteed power level all\! the design power level 1$ 
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often referred to as stretch power. The design power level is used in 
determining the specifications for all major HSSS equipment, including the 
emergen~y core cooling systems (ECCS). Therefore, increasing the rated 
thermal power limits does not violate the design parameters of the HSSS 
equipment and does not significantly affect the reliability of this equipment. 

The licensee's amendment request to increase the current li :ensed power level 
of 3323 MWt to a new limit of 3467 MWt represents a~ ~~pro~lmate 4.3 percent 
i'lcrease in thermal power with a corresponding S-percent increase in rated
jteam flow (an increase in vesspl steam flow from 14.3 tr :5 Mlb/h). NMPC 
will increase power to the higher level by: (1) increas.l.g the core thermal 
power to increase steam flow, (2) increasing the feedwater system flow by a 
corresponding amount, (3) increasing reactor pressure to ensure adequate 
turbine control margin, (4) not increasing the current maximum core flow, and 
(5) operating the reactor primarily along extensions of current rod/flow 
control lines. This approach is consistent with the BWR generic power uprate 
guidelines presented in Reference 3. The operating pressure will be increased 
approximately 15 psi to ensure satisfactory pressure control and pressure drop 
characteristics for the increased steam flow. The increased core power will 
be achieved by utilizing a flatter radial power distribution while still 
maintaining limiting fuel bundles within their constraints. 

3.0 EVALUATION 

The NRC staff reviewed NMPC's request for a NMP-2 power uprate amendment using 
applicable rules, regulatory guides, sections of the Standard Review Plan 
(NUREG-0800), and NRC staff positions. The HRC staff also evaluated NMPC's 
submittal (Reference 1) for compliance with the generic BWR power uprate 
progr4m as defined in Reference 3. Detailed discussions of individual review 
topics follow. 

3. I Thermal Limits A~sessment 

The operating limit minimum critical power ratio (MCPR) is determined on a 
cycle specific basis from the results of reload analys;~, as described in 
General ~lectric Report NEDC-31984P, -Generic Evaluatio s of General Electric 
80iling Water Reactors Power Uprate,- July 1991; and Su,01ements 1 and 2 
(Reference 4). The maximum average planar linear heat generation rate 
lMAPlHGR) and linear heat generation rate (lHGR) limits will also be 
ma;n~ained as described in this reference. The plant-specific saf~ty 
evaluation for NMP-2 is contained in References 5 and 6. 

3.2 Reactivity Characteristics 

3.7.1 Power/Flow Operating Map 

The uprated power/flow oper~~ing map ;~cludes the operating doma~~ changes for 
uprated power. The map includes the increased corp flow (ICF) range and an 
uprated Extended load line limit Analysis (Elll~). fhe maximum the~al 
operating power and maximum core flow Lorrespond to the uprated power and the 
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miximu~ core flow for ICF. Power his been resciled so thit uprited power is 
equil to 100% rited power. The chinges to the power/flow operiting map are 
consistent with the previously NRC ipproved generic descriptions given in 
NEDO-31984. 

3.2.2 Stibility 

Ongoing ictivittes by the BWR Owners' Group ind the NRC staff are iddressing
wiyS to .inimize the occurrence ind potentiil effects of power oscillitions 
thit hive been observed for certiin BWR operating conditions (as required by
Generil Design Criterl. 12 of 10 CFR Pirt 50 Appen~ix A). GE his documented 
informition ind ciutions concerning this possibility in Service Informition 
letter (SIl) 380 ind relited communicitions. The NRC his documented its 
concerns in NRC Bulletin No. 88-07 ind Supplement 1 to thit bulletin. While a 
more perminent resolution is being developed, TSs ind issociited implementing
procedures, as requested by the NRC Bulletin, shall be incorporated by NHPC 
which restrict plant operition in the high power, low core flow region of the 
BWR power/flow 'Jperating map. Specific operitor ictions shill be established 
to provide cleir instructions for the possibility thit i reictor inadvertently 
(or under controlled conditions) enters iny of the defined regions. 

The restrictions recommended by NRC Bulletin 88-07 ind Supplement 1 to that 
bulletin will continue to be followed by NHPC for 'Jprited operat tcn. Final 
resolution will continue to proceed is directed ~I the joint effort of the BWR 
Owners' Group and the NRC. This is icceptible ~o the NRC staff. 

3.2.3 Control Rod Drives ind CRD Hydraulic ~ystem 

The control rod drive (CRD) system controls gross chinges in core reactivity 
by positioning neutron absorbing control rods within the reictor. It is also 
required to scram the reactor by ripidly inserting withdriwn rods into the 
core. The CRD system was eViluited at the uprated stea~ flow ind dome 
pressure. 

The increise in dome pressure due to power uprite produces i corresponding
lncreise in the botto. heid pres~ure. [n1tiilly, rod Insertion will be slower 
due to the high pressure. As the scrim continues, the reictor pressure will 
eventually beco.. the primary source of pressure to complete the scram. 
Hence, the higher reictor pressure will improve scram performance ifter the 
lnitiil degridition. Therefore. an increise in the reactor pressure has 
i Iltle effect on scri. time. NMPC his indicited thit CRD performance during 
power uprite will meet current TS requirements. NHPC will continue to monitor 
by virious surveillance requirements the scrim time performince is required in 
the plint TSs to ensure thit the originil licensing bisis for the scrim system 
is preserved. For CRD insertion ind withdriwal, the required minimum 
differentiil pressure between the hydraulic control unit (HCU) ind the vessel 
bottom heid is 250 psi. The CRD pumps were ~viluited igiinst this requirement 
and were found to hive sufficient capicity. The flow required for CRD cooling 
and driving are ~ssured by 'he automitic opening of the system flow control 
valve. thus compensating for the smail increase in react or pressure. Prior to 
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implementation of power uprate, the flow contrrl valves and CRD pumps will be 
tested to ensure they are capable of operating within their acceptable range 
with power uprate. The CRD system should therefore continue to perform all 
its safety-related functions at uprateo power with ICF, and should function 
adequately during insert and withdraw modes. 

3.3 Reattor Coolant System and Connected Systems 

3.3.1 Nuclear System Pressure Relief 

The nuclear boillr pressure relief system prevents overpressurization of th2 
nuclear system during abnormal operattng tr~n·ients. The plant safety/r~lief 
valves (SRVs) provide this protectt,n. The setpoints for the relief function 
of the SRVs are increased 15 pst for power uprate. 

The operating steam dome pressure is defineo to achieve good (untrol 
charact~risttcs for the turbinp control valves (TCVs) at the hIgher steam flow 
condition corresponding to uprated power. The uprate dome pressure incr~ase 

will require a change in the SRV setpoints. The appropriate increase in the 
SRV setpoints also ensures that adequate differences between operating 
pressure and setpoints are maintained (i.e., the ·simmer margin-), and that 
the increase in steam dome pressure does not result in an il'crease in the 
number of unnecessary SRV actuations. 

3.3.2 Code Overpressure Protection 

The results of the overpressure protection analysis arp. contained in each 
cycle-specific reload amendment submittal. The deslgn pressure of the reactor 
pressure vessel (RPV) remalns at 1250 psig. The Am~rlcan Soclety of 
Mechanical Engineers (ASME) code Jllowable peak pressure for the reactor 
vessel is 1375 psig (110' ~f the deslgn value), whlch is the acceptance limit 
for pressurization events. The limiting pressurization ~vent is a maln 
steamline lsolation valve (MSIV) closure with a rallure of the valve position 
scram. This transient was analyzed by NMPC wi.h the following assum~tions: 

(1) core power ls 3536 HWt (I02~ of the uprated power of 3467 MWt), (2) end­
of-cycle nuclear para~ters, (3) two SRVs out-of-servlce, (4) no credit for 
the relief mode of the SRVs, (5) TS scram speed, (6) threp second MSIV closure 
time, and (7) initial reactor dome pressure of 1020 psia. The SRV opening 
pressures were +3' above the nominal setpoint for the avallable valves. The 
analysis also assumed credit for the high pressure rc~;rculation pump trip 
(RPT). 

The calculated peak pressure was 1291 p)ig whlch is below the ASME allowable 
of 1375 psig which is acceptable. The number of SRVs which will be assum~d to 
be out-of-servlce is based on the Inaxtmum allowed by TSs. Jprated conditions 
will produce a higher peak RPV pressure, and with reduced valve groupins, the 
rpload analysis must show that it remains below the 1375 psig ASME code limit. 
NMPC's analysis plan is acceptable to the NRC staff. 
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3.3.3 Reactor Recirculation System 

Power uprate will be accomplished by operating along extensions of rod lines 
on the power/flow map with allowance for increased core flow. The cyc1e­
specific core reload analyses will consider the full core flow range, up to 
115 M1b/h. The evaluation by NMPC of the reactor recirculation ~ystem 
performance at upr.ated power with ICF determined that the core flow can be 
maintained. The system design pressures for the Reactor Recirculation Control 
(RRC) System components includes the suction, discharge and flow control 
valves, recirculation pumps, and piping were evaluated. Raising the steam 
pressure by IS psig as a result of power uprate will raise the pump suction 
oressure by 17 psig and the pump discharge pressure oy 4S psig. NMPC states 
that these increases in normal operating pressures are bounded by the system 
design pressure. Operation at uprated conditions will increase the RRC pump 
suction temperature by approximately one degree Fahrenheit which is also 
bounded by the system design temperature. 

The pump speed and flow control valve position runback functions affected by 
power uprate and ELLL will be changed. The cavitation interlock setpoint will 
remain the sa~e. NMPC concluded that the changes due to power uprate and ELLL 
are small and are bounded by the RRC design basis. NMPC should perform power 
uprate startup testing on the RRC system to demonstrate flow control over the 
entIre pump speed range to enable a complete calibration of the flow control 
instrumentation including signals to the Process Computer. As stated in 
NEDO-31897, these tests should also assure no undue vibration occurs at uprate 
or ELlL conditions. In a letter dated October 6, 1994 (Reference 7), NMPC 
committed to perform more frequent monitoring of vibrations during the initial 
power ascension for the uprated power conditions such that vibratior. levels 
will be recordea and evaluated prior to and during operation at uprate 
conditions. This commitment is acceptable to the NRC staff. 

3.3.4 Main Steam Isolation Valves (MSIVs) 

The MSIVs have been eva1uatea by NMPC, and are consistent with the bases and 
conclusions of the generic evaluation. Increased core flow alone does not 
change the conditions within the main steam lines, and thus cannot affect the 
MSIVs. Performance will be monitored by surveillance reQuirpments in the TSs 
to ensure original licensing basis for MSIV's are preserved. T~is is 
consistent with the generic evaluation in NEDO-31894, and is acceptable to the 
NRC staff. 

3.3.5 Reactor Core Isolation Cooling System (RCIC) 

The RCIC provides core cooling when the RPV is isolated from the main 
condenser, and the RPV pressure is greater than the maximum allowable for 
initiation of a low pressure core cooling system. The RCIC system has been 
evaluated by NMPC, and is consistent with the bases and conclusions of the 
generic evaluation. The recommendations of GE SIL 377 have been implemented 
at NMP-2 and NMPC shall comp1et~ th~ additional testing to address all aspects 
of GE SIL 377. These tests will be con~ucted during power ascension testing 

.. _zs -----_---------­...



-6­

for power uprlte. The results of these tests shill be reported in the Stlrtup 
Test Report required by TS 6.9.1.1. This is Icceptlble to thp NRC ~tlff. The 
NRC stiff requires thlt NHPC provide Issurlnce thlt the RelC system will be 
clplble of injecting its design flow rites It the conditions Issoc1lted w1th 
power uprlte. Add1t1onllly, NHPC ~st Ilso provide Issurlnce thlt the 
rel11b111ty of this syste. will not be decrelsed by the higher 10lds pllced on 
the system or becluse of Iny mod1f1clt1ons .Ide to the system to compensate 
for these 1ncrelsed 101ds. NHPC's Issurlnce of RCIC ~ystem clplb111ty Ind 
Issurlnce of its rel11b111ty mlY be provided 1n the Stlrtup Test Report 
required by TS 6.9.1.1. 

3.3.6 Res1dull Helt Removil (RHR) Syste. 

Ihe RHR system is designed to restore Ind ml1ntl1n the coollnt inventory in 
the relctor vessel Ind to ~rov1de pr1mlry system decly helt removil following 
relctor shutdown for both normll Ind post-lcc1dent conditions. 

The RHR system is designed to operlte in the low pressure coollnt injection
(LPCI) mode, shutdown cooling mode, suppression pool cooling mode, and 
contl1nment sprly cooling mode. The effects of power uprlte on these 
operlt1ng modes Ire discussed in the following plrlgrlphs (the LPCI mode is 
discussed in Section 3.4.3). 

3.3.6.1 Shutdown Cooling Hode 

The operlt1onll objective for normll shutdown is to reduce the bulk reactor 
temperlture to 125 OF in Ipprox1mltely 20 hours, using two RHR loops. At the 
uprlted power level the declY helt is 1ncrelsed proport1onllly, thus slightly 
increastng the time required to reich the shutdown temperlture. ThIs 
increased ttme ts judged to be 1ns1gn1f1clnt. 

Regulltory Gutde (RG) 1.139, -Gu1dlnce for Res1dull Helt Removll,- states that 
cold shutdown clplb111ty (200 OF relctor fluid temperlture) should be 
dccompl1shed wtth1n 36 hours. For po_er uprlte. licensee Inllys1s of the 
alternlte pith for shutdown co~l1ng blsed on the cr1tertl of RG 1.139 shows 
that the relctor cln be cooled to 200 OF tn less thin the 36-hour criterion. 

3.3.6.2 Suppression Pool tuollng Hode 

The funct10nll design bls1s for suppression pool cooling mode (SPCM) stated In 
the Ftnal Sifety Anllys1s Report (FSAR) ts to ~nsure thlt the pool temperature 
joes not exceed its mlx1mum temperlture limit Ifter I blowdown. This 
objecttve ts met wtth power uprlte. stnce the pelk ~uppre~ston pool 
temperlture Inllys1s by NHPC confirms thlt the pool temperlture will stay 
below its desIgn limit It uprlted conditions. 

3.3.6.3 Contatnment SprlY CoolIng Hode 

The contatnment spray cooltng mode provides wlter from the suppression pool to 
,pray headers In the drywell and suppresston chlmbers to reduce contlinment 
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pressure and temperature during post-accident conditions. Power uprate 
increa~es the containment spray temperature by only a few degrees. 
This increase has a negligible effect on the calculated values of dryw~ll 
pressure, drywell temperature, and suppression chamber pressure since these 
parameters reach peak values prior to actuation of the containment spray. 

3.1.7 Reactor Water Cleanup (RWCU) Syst~ 

The RWCU system pressure and temperature will increase slightly as a result of 
power uprate. NMPC has evaluated the impact of these increases and has 
toncluded that up rate will not adversely affect RWCU system integrity. The 
cleanup effectiveness of the RWCU syste~ may be slightly diminished as a 
result of increased feedwater flow to the reactor; however, the current limits 
for reactor water chemistry will remain unchanged with power uprate. 

3.4 Engineered Safety features 

3.4.1 Emergency Core Cooling Systems 

The effect of power uprate and the increase in RPY dome pressure on each ECCS 
system is addressed below. Also as discussed in the fSAR, compliance with the 
net positive suction head (NPSH) requirements of the ECCS pumps is 
conservatively based on a containment pressure of 0 psig and the maximum 
expected temperature of pumped fluids. The pumps are assumed to be operating 
at the maximum runout flow with the suppression pool temperature at its NPSH 
limit (212 degrees Fanrenheit). Assuming a loss-of-coolant accident (lOCA) 
occurs during operation at the uprated power, the suppression pool temperature 
(208 OF) will remain below its NPSH limit. Therefore, power uprate will not 
affect compliance to the ECCS pump NPSH requirements. 

3.4.2 High Pressure Core Spray (HPCS) 

The HPCS system was evaluated by NMPC and is consistent with the bases and 
conclusions contained in the generic evaluation for power uprate. 
This \s acceptable to the NRC staff. 

3.4.3 low Pressure Core Injection System (lPCI mode of RHR) 

The hardware for the low pressure portions of the RHR are not affected by 
power IJprate. The upper limit of the low pressure ECCS injection setpoints 
will not be changed for power uprate; therefcre, the low pressure portions of 
these systems w\ll not experience any hi~her pressures. The licensing and 
design flow rates of the low pressure ECCS w;ll not be increased. In 
addItion, the RHR system shutdown cooling mode flow rates and operating 
pressures will not be increased. Therefore, since the system does not 
experience different operating conditions due to power uprate, there is no 
Impact due to power uprate. This is consistent with the bases and conclUS10n\ 
of the g~neric power uprate evaluat;on. 
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3.4.4 low Pressure Core Spriy (lPCS) Syste~ 

The hirdware for the low pressure core spriy is not iffected by power uprite. 
The upper limit of the low pressure core spriy injection setpo1nts will not be 
changed for power uprite; therefore, the low pressure portions of this system
will not experience iny higher pressures. The licensing ind design flow rites 
of the low pressure ECCS will not be 1ncreised. Therefore, since this system 
does not experience different operiting conditions due to power uprite, there 
is no impict due to power uprite. Also, the impict of power uprite on the 
long term response to i lOCA will continue to be bounded by the short-term 
response. The lPCS is bounded by the generic eViluition. 

3.4.5 Automitic Depressurizition System (ADS) 

The ADS uses sifety/rel1ef vilves to reduce reictor pressure following a small 
break LOCA with HPCS fi11ure. This function illows lPCI ind core spray (CS) 
to flow to the vessel. The ADS in1tiit1on logic ind ADS vilve control ire 
adequate for uprite. Plint design requires I minimum flow capicity equivalent 
to 1 of the 7 SRYs/ADS vilves being out-of-service is shown in NHPC inilysis
for SRY setpoint tolerance and out-of-service inllysis to be discussed liter 
In this eViluition. ADS 1niti~tes on low Witer level 1 ind a signal that at 
least one LPCI or LPCS pump is running with permissive from low Water level 3. 
ADS Is act1vited following i mix1~um time delay of 120 seconds, aft~r the 
initiating signals if these conditions ire met. The ability to perform these 
functions Is not affected by power uprite. 

3.4.6 fCCS Pfrformance Evaluation 

The fCCS Is designed to provide protection igi1nst hypothetical LOCAs caused 
by ruptures In the primary systems piping. The ECCS performance under all 
LOCA conditions and their inilysis models sitisfy the requirements of 10 CFR 
50.46 and 10 CFR Pirt 50 Appendix K. The Generil Electric fuel, used in NHP-2 
was analyzed by NHPC (Reference 6) with the NRC-approved methods. The results 
of the ECCS-LOCA inilysis using NRC-ipproved methods ire discussed in the 
following parigraphs. 

NHPC used the NRC staff ipproved SAfER/GESTR (S/G) methodology to asses~ the 
[CCS capibll1tj for meeting the 10 CFR 50.46 cr1ter1i. The S/G-LOCA analysis 
for NHP-2 wn performed by NHPC with GE fuel in accordance with I~RC 
requirements In NEDC-32115P ind demonstrates conformince with the ECCS 
acceptance crlterli of 10 CfR 50.46 and Appendix K. A sufficient number of 
plant-specific break sizes were evaluated to establish the behavior of both 
the nominal and Appendix K PCT as a function of break size. Different single 
failures were also Investigated In order to clearly identify the worst cases. 

The NHP-2 specific analysis was performed it uprated power and the bounding 
fLIL re~ion using i conservatively high Peak Linear Heat Generation Rate 
(PLHGR) and a conservit1vely low HCPR. In addition, some of the ECCS 
rarameters Wfre conservatively established relative to actual measured [CCS 
performance. The nominal (expected) peT Is 853 of. The statistical Upper 
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B~und PCT is below 1240 eF. The Licensing Blsis PCT for NHP-2 is 1255 eF 
which 1s well below the Icceptlnce criteril of the 10 CFR 50.46 PCT limit of 
2200 eF. The Inllysis Ilso meets the other Icceptlnce criteril of 10 CFR 
50.46. Complilnce with elch of the elements of 10 CFR 50.46 is documented in 
Tlble 6-1 of the HMP-2 Licensing Topicil Report. Therefore, NHP-2 meets the 
NRC S/G-LOCA licensing Inllysis requirements. 

NHPC Ilso reevllulted the [CCS perform.nce for single loop operltion (SLO)
using the S/G - LOCA methodology. The design-blsis Iccident (DBA) size break 
is Ilso limiting for SLO. Using the slme Issumptions in the S/G - LOCA 
calculltion with no HAPLHGR reduction, yields I cllcullted nominll PCT of 
1100 of Ind 1417 of, depending on the type of fuel. Since the PCT was below 
the 10 CFR 50.46 limit of 2200 eF, NHPC cllimed thit no HAPLHGR reduction is 
required for SLOt The NRC stiff Isked HMPC to reconcile the flct that the S/G 
- LOCA Inllysis PCT results for SLO were higher thin those presented for two 
loop operltion, Ind no stitisticil Inllysis of the Upper Bound PCT had been 
provided for this clse. NMPC revtewed this NRC stiff question, Ind has stated 
in Reference 7 thlt the SLO PCT for MHP-2 Ire Ibove the two-loop PCTs because 
no SLO APLHGR restrictions were Ipplied, full power WiS Issumed, Ind immediate 
dryout WiS Issumed. The current NHP-2 T/S Ipplies I multiplier to the APlHGR 
for SlO. NHPC his tlken the Ipprolch of ipplying Ippliclble SLO APLHGR 
multipliers for each fuel type which will be presented in the Core Operating
Limits Report (f.OlR). The SlO PCTs Ire lower than the two loop PCTs when 
these multtpliers ire applied. This is icceptable to the NRC staff. 

The impact of Increlsed Core Flow (ICF), up to 115 Hlb/h, on LOCA results was 
evaluated at the 3629 HWt power level ustng S/G-lOCA methodology for NMP-2. 
for a DBA recirculation line brelk with the Sime stngle failure (HPCS diesel)
and using the same Appendix Kind nomtnil Issumptions the results show a 
decrease In the nominal PCT when complred to the base Cise. 

This decrease in PCT for the noatna l ICF case 15 due to: (1) the better heat 
transfer during flow coast-down from the higher tnitial flow; ind (2) less 
subcoollng in the downcomer which results in reduced breik flow and later core 
uncovery. 

3.5 Reactor Sifety Performance futures 

3.5.1 Reactor Trinsients 

Reluad licensing inalyses eViluate the limiting plint transients. 
Disturbances of the pl ant CiUS' t by a ma l func t t on , I single failure of 
equipment. or personnel error ire Investigated iccording to the type of 
InItiating event. NHPC will use its NRC-ipproved licensing anilysi~ 
methodology to cilculate the effects of the limiting reictor trinsients. The 
limiting events for NHP-2 were identified. These ire the Sime as those in the 
yeneric report on power uprite. The generic guidelines also identified the 
anllytlcal methods, the operiting conditions thit ire to be assu~~d. and the 
crIterIa that are to be applied. Representative changes In core CPR's for the 
normally analyzed transients were provIded; however, specific core operating 



-10­

limits will be supplied for each specific fuel cycle. The power uprate with 
ELLL operation were presented for a representative core using the GEMINI 
transient analysis -ethods listed in the generic report. 

The Safety Limit Minimum Critical Power Ratio (SLMCPR) will br. confirmed for 
each operating fuel cycle, at the time of the reload analysis, using the NRC­
approved SNP methodology. The SLMCPR used in the analysis to calculate the 
operating limit MCPR was 1.07. 

The limiting transients for each category were analyzed to determine their 
sensitivity to core flow, feedwater te~erature, and cycle exposure. The 
results from these analyses developed the 11cers1ng basis for transient 
analyses at uprated power with ELLL operation. The limiting transient results 
were presented in NMPC submittal in Table 9-2. These were the applicable 
transients as specified in the generic power uprate guidelines report (NEOC­
31897). Cycle specific analyses will be done at each reload and will be a 
part of the COLR developed by NHPC. 

This is acceptable to the NRC staff and will be reviewed as part of ~MPC's 
reload submittal. 

3.5.2 Anticip.ted Transients Without Scram (ATWS) 

A generic evaluation for the ATWS events is presented in Section 3.7 of 
Suppl~ment 2 of the Generic Report (NEOC-31984) for BWR/5 reactors. This 
evalu~tion concludes that the results of an ATWS event are acceptable for the 
fuel, RPV, and the containment response for a power uprate of 4.3~. The NMP-2 
power increase is 4.3~, which is within the generic evaluation. Therefore, 
the ATWS analysis is acceptable for NHP-2. 

3.5.3 Station Blackout (SBO) 

The NMP-2 SBO plant responses were evaluated at a steam flow increase of 105~ 

for power uprate. This corresponds to an increase of reactor thermal power of 
3536 MWt. The NHP-2 response to a postulated SBO uses the RCIC and HPCS for 
core cooling. A coping evaluation was performed to demonstrate performance, 
based on HPCS with backup provided by the RCIC ~ystem. The coping time 
remains unchanged for power uprate. However, the RCIC system is the preferred 
source for initial operation. No changes to tole systems or equipment used to 
respond to a SBO arp. necessary due to power uprate. The analysis was done at 
up~ate and ELLL optrating conditions. The suppression pool temperature
remained within design conditions, therefore all equipment that takes suction 
from the suppression pool will continue to operate when power i~ restored. 

The evaluation assumes a reactor power of 3536 MWt at an operating pressure of 
1035 psia. Th~ individual considerations evaluated for power uprate included 
the following: the regulatory basis; the event scenario; condensate inventory 
and reactor coolant inventory; station battery load; compressed air supply;
and loss of ventilation to the control room, reactor protection system rooms 
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and switchgear rooms, HPCS pump and auxiliary rooms, RCIC room, containment,
suppression pool and spent fuel pool. The SBO analysis is acceptable to the 
NRC staff. 

3.6 Containment Evaluation 

The HMP-2 updated -safety analysis report (USAR) provides the results of 
analyses of the containment response to various postulated accidents that 
constitute the design basis for the contain..nt. Operation with power uprate 
changes some of the conditions for the contain..nt analyses. Section 5.10.2 
of Topical Report NEDC-31897, -Generic Guidelines For General Electric Boiling 
Water Reactor Power Uprate- requires the power uprate applicant to show 
acceptability of the uprated power level for: (1) containment pressures and 
temperatures, (2) lOCA containment dyn~ic loads, and (3) safety-relief valve 
dynamic loads. Appendix G of NEDC-31897 prescribes the approach to be used by 
power uprite appllcants for performing required plant-specific analyses. NHPC 
did the necessary analyses and discussed the results in the application. 

Appendix G of HEOC-31897 states that the applicant will analyze short-term 
containment responses using the staff-approved H3CPT code. H3CPT is used to 
analyze the period fro. when the break begins to when pool cooling begins. 
H3CPT generates data on the response of containment pressure and temperature
(Section 3.6.1), dynamic loads analyses (Section 3.6.2) and for equipment
qualification analyses (Section 3.13). 

Appendix G of HEOC-31897 also states that the applicant will perform long-term
containment heatup (suppression pool temperature) analyses for the limiting 
safety analysis report events to show that the pool temperatures will remain 
within limits for: 

Containment design temperature, 
local pool temperature,
Net positive suction head (NPSH), 
pump seals, piping design temperature, and other 1i.lts 

Thdse analyses will use the SHEX code and AHS 5.1-1979 decay heat assumptions 
consistent with the HRC staff's letter to Gary l. Sozzi of July 13, 1993. 
SHEX, which is partially based on H3CPT, is a long term code to analyze the 
periOd fro. when the break begins until after peak pool heatup. 

3.6.1 Containment Pressure and Temperature Response 

Short-term and long-term contlinment Inl1yses of contlinment pressure and 
temperature response following a large break inside the drywe11 are documented 
in the USAR. The short-term analysis Is performed primarily to detQrmlne the 
peak drywe11 pressure respon~e during the Initial b1owdown of the reactor 
vessel Inventory to the containment after a design basis accident (DBA) lOCA 
The long-term analysis is performed primarily to determine the peak pool 
temperature response. 

~. 
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3.6.1.1 Long-Term Suppression Pool Temperiture Response 

(1) Bulk Pool Temperiture 

HHPC indicited thit the long-te~ bulk suppression pool temperlture response 
WiS eVlluited for the DBA lOCA It 102 percent of the uprited power using the 
SHfX code ind AHS.S.l deciy helt Issumptions prescribed by NfDC-31897. The 
inilyses hive been perfo~d using the .are reilistic RHR pool cooling
clpibility thin thit which WiS used in the originil Inllyses (K-flctor-240.2
Btu/sec-- F VS. 199.2 Btu/sec-- F), but Ilso with I higher service witer 
temperlture (82 -F vs 77 -F). The NRC stiff his Ipproved the use of the 
higher K flctor Ind service wlter temperlture in I slfety eVllultion to 
Amendment No.3 dlted April II, 1988. All other key input pirimeters for 
power uprJte Inl1yses were essentilily the slme IS those for the originll
Inilyses. For the power uprite, the DBA-LOCA pelk suppression pool
temperlture WIS cilcullted to be 207.9 -F. This temperlture is Ipproximate1y 
1 -F higher thin the VAlue given in the USAR but is within suppression pool
design temperlture limit of 212 -F Ind meets the fCCS pumps NPSH requirements. 

NMPC indiclted thAt the long-ten. bulk pool temperiture response WiS Also 
eVA1ulted for the non-LOCA li.iting event which Assumes reActor isolAtion with 
only one RHR heAt exchlnger AVli11b1e to Accommodlte SRV dischArge to the 
suppression pool. The peAk bulk suppression pool temperAture cllcu1Ated with 
102 percent of the uprAted power WIS 210.9 -F. This temperAture is 
approximAtely 2 -F higher thin the VAlue obtAined with the current power but 
is within the suppression pool design vilue of 212 -F. 

Based on the results of these AnAlyses, the NRC stiff concludes thAt the bulk 
suppression pool temperAture response remAins acceptable after power uprAte. 

(2) LocAl Pool TemperAture with SRV Discharge 

A local pool temperature limit for SRV dischArge is specified in NUREG-0783 
because of concerns resulting fro~ ~nstib1e co~~ensation observed At high pool 
temperatures in plAnts without quenchers. NMPC indiclted thAt since the NMP-2 
has quenchers, no eva1ultion of this 1i~it is considered neceSSAry.
EliminAtion of this 1i.it for plants with quenchers on the SRV dischArge lines 
is justified in Gf Report NEoo-30832, -EliminAtion of limits on LocAl 
Suppression Pool Temperlture for SRV Dischlrge with quenchers.- NEoo-30832 
has been eVllulted And Ipproved by the NRC stAff (Sf dlted August 29, 1994). 
However, the locAl pool temperature hiS been eVAluAted At uprAted power, And 
was found to be Acceptlb1e with respect to NUREG-0783 limit. 

Ba~ed on the above, the NRC stiff concludes thAt the locAl pool temperAture 
lImit will remAin acceptAble Ifter power uprAte. 

3.6.1.2 Contlinment Gas TemperAture Response 

NMPC indicated that the contAinment drywe11 design temperature of 340 OF was
 
determined based on 1 bounding analysis of the superheated gas temperature
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which can be reached with blowdown of steam to the drywell during a lOCA. The 
expansion of the reactor steam under these conditions will result in a 
calculated peak drywell temperature of 325.8 eF. Assuming that there is a 
6-hour cooldown period required to completely depressurize the reactor vessel 
based on a controlled 100 eF/hr cooldown rate, the small steamline break 
analysis shows the peak value to be approximately 270 eF at current power. 
Small steamline breaks in the drywell i~pose the most severe drywell 
temperature conditions. The changes in the reactor vessel conditions with 
power uprate will increase the calculated long-term peak drywell gas 
temperature response during a small-break lOCA by • maximum of a few degrees 
but will not exceed the drywell design value of 340 eF. Therefore, the 
drywell gas temp~rature response after power uprate will remain below the 
containment design temperature of 340 eF. 

NMPC indicated that the wetwell gas space peak temperature response was 
calculated assuming thermal equilibrium between the pool and wetwell gas 
space. The reanalysis has shown that the maximum bulk pool temperature will 
reach 207.9 eF after lOCA and 210.9 eF after alternate shutdown due to power 
uprate. Therefore, the maximum wetwell gas space temperature due to power
uprate will remain below the wetwell design temperature of 270 eF. 

Based on its review, the NRC staff concludes that the containment drywell and 
wetwell gas te~perature response will remain acceptable after power uprate. 

3.6.1.3 Short Term Containment Pressure Response 

NMPC indicated that the short-term containment response analyses ~ere 
performed for the limiting OBA-lOCA, which assumes a double-ended guillotine 
break of a recirculation suction line to demonstrate that power uprate 
operation will not result in exceeding the containment design pressure limits. 
The short-term analysis covers the blowdown period during which the maximum 
drywell pressure and differential pressure between the drywell and wetwell 
occur. These analyses were performed at 102% of the uprated power level, 
using the GE M3CPT computer code. The reanalysis predicted a maximum 
containment pressure of 36.8 psig which remains below the containment design 
pressure of 45 psig. The reanalysis also predicted I maximum 
drywell-to-wetwell pressure difference of 16.3 psid which remains below the 
design limit of 25 psid. 

TSs definitions, limiting conditions for operation, surveillance requirements 
and bases relating to the current 39.75 pslg value of p. will not be revised 
as it remains htgher than the maxtmum contatnment pressure of 36.8 pstg 
calculatea for the power uprate. 

Based on tts revtew, the NRC staff concludes that the containment pressure 
response followtng a postulated lOCA will rematn acceptable after power 
uprate. 
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3.6.1.4 Steim BYPiSS Cise 

NMPC indicited thit the steim bypiss of the suppression pool due to a leakage 
between the drywe11 and the wetwe11 airspace during i lOCA event was analyzed 
to ensure that the primiry containment design pressure of 45 psig is not 
exceeded. The amount of stum bypass 1eikage is determined by the magnitude 
and duration of the pressure difference between the drywe11 and the wetwel1 
during i lOCA (governed by the vent submergence), and by the 1eikage flow 
arei. These pirimeters are not ,~rp.cted by reactor power. The assumed time of 
30 minutes required for the operal~ to initiate containment spray operation 
is not changed. Power uprite will only influence the suppression pool
temperiture, and subsequently, the primiry contiinment pressure. A bounding
eViluation estimited an increise of approximite1y 0.2 psi in the peak drywe1l
pressure based on the increise in the bulk suppression pool temperiture prior 
to initiation of contiinment spriys at 30 minutes. The 0.2 psi increase in 
the peak primary contiinment pressure due to power uprate will not result in a 
peak primiry contiinment pressure which exceeds the design value of 45 psig. 
Assuming the 06~ psi increase in the peik drywell pressure, the maximum 
allowable (AIr.. • ) steam bypass CipiCHy is reduced from 0.057 sq. flo to 
about 0.056 sq. ft. (USAR Figure 6.2-28) but remains above the 0.054 sq. ft. 
value used as the basis for the current TS for a1lowabl~ bypass leakage. The 
evaluation shows thit the power uprite has negligible impact on the 
suppression pool steam bypass effects. 

Based on the above, the NRC stiff concludes that the steam bypass response 
will remain acceptable after power uprate. 

3.6.2 Containment Dynamic loads 

3.6.2.1 lOCA Containment Dynamic loads 

NEDC-31897 requires that the power uprite applicint determine if the 
containment pressure, temperature ind vent flow conditions, calculated with 
the M3CPT code for power uprite are bounded by the analytical or experimental 
conditions on which the previously ini1yzed lOCA dynamic loads wer~ based. If 
the new conditions are within the ringe of conditions used to define the 
loads, then lOCA dynamic 10ids ire not iffected by power uprate and thus do 
not 'equlre further analys t s , 

NMPC Indicated that the lOCA dynamic loads which ire considered in the power 
uprate eViluition include pool swell, condensation oscillation (CO), and 
chugging. The 1nitial drywell pressurization rite used to define the pool
swell load bounds the vilue cilculited with the uprated power. The short-term 
containment response conditions for vent flow rite ind pool temperature with 
power uprite are w1thin the range of test conditions used to define the CO 
loads. The containment conditions with power uprate in which chugging would 
occur are within the range of test conditions used to define the chugging 
loads. Therefore, the lOCA dynamic loads for NMP-2 are not impacted by power 
uprate. 

•. .. ' 
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Based on the above, the NRC staff concludes that the LOCA containment dynamic
loads will remain acceptable after power uprate. 

3.6.2.2 Safety Relief Ya1ve (SRY) Containment Dynamic Loads 

The SRY contlinment dynlmic 10~ds include dischlrge line loads, pool boundary
pressure 10lds, and drag loads on submerged structures. These loads are 
influenced by SRY opening setpoints, dischlrge line configuration Ind 
suppression pool configurltion. Of these plrameters only the SRY setpoint is 
affected by power uprate. NEDC-31897 stites that if the SRY setpoints are 
increased, the power uprate applicant will attempt to show that the SRY design
loads have sufficient margin to accommodate the higher setpoints. 

NHPC indicated that the highest SRY opening setpoint with power uprate will be 
1241 psig. The SRY setpoint which was the basis for the SRYDL loads and the 
SRY loads on the suppression pool boundary and ~ubmerged structures is 1261 
psig. Since the highest setpoint with power uprate remlins lower than the 
setpoint used to define the SRY loads, power uprate does not impact the SRY 
definitions for the first actuation of SRYs. The water leg prior to SRY 
opening used to define the subsequent actuation loads conservatively assumed 
the maximum calculated SRYDL reflood height. This is not impacted by power 
uprate. Therefore, there will be no effect of power uprate on the water leg 
prior to SRV opening and no impact of power uprate on the subsequent actuation 
loads. The SRV containment dynamic loads will remain below their original
design values after power uprate. 

Based on the above, the NRC staff concludes that the SRV containment dynamic
loads will remain acceptable after power uprate. 

3.6.2.3 Subcompartment Pressurization 

NHPC indicated that the design loads on the annulus between the biological 
shield wall and vessel and the drywe11 head due to a postulated pipe break in 
the annulus were evaluated for the limiting subcompartment pressurization 
event at uprated conditions. The vl1ues used for the power uprate evaluation 
at 102X of the uprated power Ire not significantly changed from the values 
used for origtnal analysts at 104.3~ of current power. The subcompartment
pressurization loads are not significantly affected by power uprate and remain 
acceptable. It is also noted that the NEDC-31897 methodology does not require 
subcompartment reanalysis. Based on the above, the NRC staff concludes that 
the subcompartment pressurization effects will remain acceptable after power 
uprate. 

3.6.3 Containment Isolatton 

The NEDC-31897 methodology does not address I need for reanalysis of the 
isolation system. The system designs for containment isolation are not 
affected by power uprate. The clpability of the actuation devices to perform 
with uprated pressure and flow will comply for acceptabiltty in response to 

• • .. 



-16­

Generic letter 89-10 at uprated conditions. Based on its review, the NRC 
staff finds that the operation of the plant at uprated power level will not 
impact the containment isolation system. 

3.6.4 Post-lOCA Combustible Gas Control 

NMPC indicated that the hydrogen recombiners are provided to maintain the 
containment atmosphere as a non-combustible mixture after DBA-lOCA. The 
combustibility of the post-lOCA containment atmosphere is controlled by the 
concentration of oxygen. As a result of power uprate, the post-lOCA
production of oxygen and hydrogen by radio1ysis will increase proportionally 
with power level. The original evaluation of the system was performed at 
3467 HWt, the evaluation at uprated operation increases only by 2%. 
Sufficient capacity exists in the combustible gas control system to 
accommodate the slightly increased oxygen and hydrogen production. Also, 
recombiner operation is controlled procedurally based on gas concentration in 
the containment. Based on its review, the NRC staff concludes that the post­
LOCA combustible gas control will remain acceptable after uprated power. 

3.7 Standby Gas Treatment System (SGTS) 

The SGTS is designed to minimize offsite dose rates during venting and purging
of both the primary and secondary containment atmosphere under accident or 
abnormal conditions, while containing airborne particulate and halogens that 
might be present. The SGTS consists of two identical, parallel, physically
separated, lOO-percent capacity air filtration assemblies with associated 
piping, valves, controls, and centrifugal exhaust fans. Effluents from the 
SGTS connect to a common exhaust line discharging to the exhaust tunnel 
leading to the main tack. The SGTS draws air from the reactor building. 

Following a postulated accident, the SGTS is started, taking over from the 
normal ventilation system which has been maintaining secondary containment at 
a slightly negative pressure, S -0.25 inch water gauge (WG). Maintaining this 
negative pressure serves to prevent unfiltered release of radioactive material 
from the secondary containment to the envtronment. Durtng the transfer to 
SGTS operation, pressure rises momentarily until the SGTS, together with the 
Category I unit coolers, reestablishes pressure S -0.25 inch WG. 

NMPC tndtcated that appropriate differenti,al temperature requirements will be 
maintained for uprated operation to ensure that the secondary containment 
atmosphere temperature is sufficiently above the available service water 
temperature so that the negative pressure is restored within the time period 
assumed in the radiological evaluations. The air-flow capacity of the SGTS 
was selected to accommodate the in-leakage equivalent to one secondary
containment air volume change per day and thereby maintain the reactor 
building at the desired negative pressure. The SGTS capability remains 
adequate for uprated operation in conjunction with appropriate differential 
te~perature requirements. 
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NMPC also indicated that the charcoal filter beds are not significantly 
affected by uprated power level operation. The SGTS is designed to be in 
compliance with RG 1.52 (Rev. 2) with numerous minor exceptions, including 
charcoal loading capacity. The SGTS is designed for a charcoal loading 
capacity of IOmgI/gC as compared to a value of 2.5mgI/gC per RG 1.52 (Rev. 2)', 
and meets the design requirements for 30-day and 100-day LOCA scenarios. The 
total post-LOCA i~1ine loading increases less than 4.3% at the uprated 
conditions and remains within the 10mgI/gC loading limit of the system. 

The NRC staff reviewed NHPC's use of 10mgI/gC loading capacity. This 
exception along with numerous other except10ns to RG 1.52 was submitted to the 
NRC staff in the FSAR prior to issuance of the NHP-2 operating license. The 
NRC staff's safety evaluation accepted all exceptions to RG 1.52 but did not 
distuss the basis for acceptance. The only exception of concern to the NRC 
staff for power uprate was the charcoal loading ~apacity. 

NMPC provided additional justification for the deviation to the charcoal 
loading capacity recommendation in RG 1.52 in their letter dated September 16, 
1994. NHPC states in their letter that adsorbed iodine in the charcoal would 
not generate heat at a sufficient rate to result in either combustion of the 
charcoal or ttmperatures high enough to cause significant desorption of the 
iodines. The charcoal adsorption capacity of 10 mgI/gC is within the 
adsorption capacity of the activated carbon used in the SGTS with respect to 
loading capacity and adsorption efficiency. The carbon capacity is supported
by surveillance test data. The maximum decay heat generation rate for an 
assumed total charcoal iodine loading of 10 mgI/gC at the power uprate 
co~dition for an SGTS train has been calculated to be approximately 15,000 
BTU/hr and would occur approximately 250 hours into a design basis LOCA. This 
maximum heat generation for an operating SGTS train is easily dissipated by 
the operation of the train's associated fan. Therefore, the NRC staff finds 
that NMPC's use of 10mgI/gC loading capacity is acceptable. 

Based on its review, the NRC staff concludes that the uprated power level 
operation will not have any impact on ~he ability of the SGTS to meet its 
design objectives. 

3.8 Fuel Pool Cooling System 

The spent fuel pool cooling system is designed to remove the decay heat 
released from the stored spent fuel assemblies and maintain a pool water 
temperature at or below 125 OF under normal operating conditions and below a 
maximum fuel pool design temperature of 150 OF under all other conditions. 
Backup or supplemental cooling may be provided by the residual heat removal 
(RHR) system. 

As a result of operation at the uprated po~er level, each reload will affect 
the decay heat generation in the spent fuel discharged from the reactor and 
the spent fuel heat load will increase slightly. NMPC's refueling cycle 
analysis indicated that maximum normal pool heat load of 14.4 x 106 Btu/hr is 
still within the heat removal capability of just one of the two fuel pool 
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cooling loops at 15 x 106 Btu/hr. Thus, operation at uprated power level will 
not have any negative effect on the cooling capability to keep the fuel pool 
temperature at or below the design temperature and maintain adequate fuel pool
cooling for normal discharge (offload) conditions. 

The full core offload condition may cause the heat load in the spent fuel pool 
to reach a new maximum at 31.3 x 106 Btu/hr. If the actual heat load due to 
full core offload is higher than the total design capacity of the two fuel 
pool heat exchangers (30 x 106 ~tu/hr), the residual heIt removal (RHR) system
can adequately provide 1.3 x 10 Btu/hr in additional spent fuel pool cooling.
Therefore, NMPC concluded that operation It uprlted power level will not have 
any negattve effect on the capability to mlinta1n adequate spent fuel pool
cooling for full core discharge conditions. 

An issue associated with spent fuel pool cooling adequacy was identified in 
NRC Information Notice 93-83, ·Potentil1 Loss of Spent Fuel Pool Cooling
Fo110wtng a Loss of Coolant Accident (LOCA),· October 7, 1993, and in a 10 CFR 
Part 21 notificltion, dated November 27, 1992. The stiff is eVl1uating this 
issue, IS well IS broader issues associated with spent fuel storage safety, as 
part of the NRC generic issue evaluation process. If the generic review 
concludes that additional requirements in the area of spent fuel pool safety 
are warranted, the staff will address those requirements to the licensee under 
separate cover. 

Based on 1ts review, the NRC staff agrees with NMPC that operation at up rated 
power will not prevent the spent fuel pool cooling system from performing its 
design function. 

3.9 Water Systems 

NMPC evaluated the tmpact of power uprate on the various plant water systems. 
The systems analyzed below are as follows: service water sy~tems, main 
condenser, circulating water system, normal heat sink, reactJr building closed 
coo11ng water system, and turbine bu11ding closed cooling water system. In 
additfon, d1scharge limits for various parameters were analyzed. 

3.9.1 Service Water System 

The NRC staff evaluation of the service water system is divided into safety­
related loads and nonsafety-re1ated loads. 

3.9.1.1 Safety-Related Loads 

The safety-related service water system is designed to provide a reliable 
supply of cooling water during and following a design basis accident for the 
following systems. 
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3.9.1.1.1 Emergency Equipment Service Water System 

NMPC indicated that safety-related performance of the emergency equipment 
service water (EESW) system during and following the most demand1nq design 
basis event, the LOCA, is not significantly dependent on reactor rated power 
for the following equipment and systems: emergency diesel generator coolers, 
control building chilled water chillers, RHR pump seal coolers, DBA hydrogen
recomb1ners, reactor building ventilation recirculation cooling coils, reactor 
building coolers, control building coolers, diesel generator building coolers, 
service water pump bay unit coolers, and spent fuel pool emergency makeup. 

The diesel generator loads and the RHR system flows remain unchanged for LOCA 
conditions following uprated operation. The building cooling loads remain 
essentially the same as for uprated power level operation because the 
equipment performance in these areas is not significantly changed for post­
LOCA conditions. Additionally, the ability to supply emergency makeup to the 
spent fuel pool is also unchanged since uprated power level operation does not 
I ~1u1re the modification of the service water system. 

Basp.d on its review, the NRC staff agrees with NMPC that operation at uprated 
power level will have minimal impact on the EESW system operation. 

3.9.1.1.2 Residual Heat Removal Service Water System 

NMPC indicated that the power uprate will not increase the cooling 
requirements for the residual heat removal (RHR) system and its associated 
Service Water System. 

Based on its review, the NRC staff agrees with NMPC that uprated power level 
operation will not have a significant impact on the RHRSW system. 

3.9.1.2 Nonsafety-Related Loads 

The normal service water (SW) system is d~s1gned to supply cooling water to 
the closed cooling water systems and other auxiliary heat loads. The major
service water heat load increases from power uprate reflect an increase in 
main generator losses rejected to the stator water coolers, hydrogen coolers 
and exciter coolers tn addition to increased bus cooler heat loads. NMPC 
indtcated that even though thts tncrease in service water heat loads due to 
uprated power level operation ts projected to be approximately proporttona1 to 
the uprate ttself, the SW system ts adequate to remove the add1ttonal heat 
loads. 

Since the SW system does not perform any safety function, the NRC staff has 
not reviewed the impact of the uprated power level operation to the SW system 
design and performance. 
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3.9.2 Main Condenser/Circulating Water/Normal Heat Sink Performance 

The main condenser, circulating water, and normal heat sink (cooling tower) 
systems are designed to remove the heat rejected to the condenser by turbine 
exhaust and other exhausts over the full range of operating loads, thereby 
maintaining adequately low condenser pressure. NMPC indicated that 
performance of the main condenser, circulating water, and the cooling tower 
were evaluated for power uprate and determined that the systems are adequate
for uprated power level operation. 

Since the main condenser, circulating water, and normal cooling tower systems 
do not perform any safety function, the NRC staff his not reviewed the impact
of the uprated power level operation on the designs and performances of these 
systems. 

3.9.3 Reactor Building Closed Cooling Water System 

The reactor building closed cooling water (RBCCW) system is designed to cdol 
various auxiliary equipment in the reactor building during normal plant 
operations. NMPC indicated that the increase in heat load due to uprated 
power level operation does not significantly impact the capability of the 
RBCCW system to perform its intended function. 

Since the RBCCW system does not perform any safety function, the NRC staff has 
not reviewed the impact of the uprated power level operation to the RBCCW 
system design and performance. 

3.9.4 Turbine Building Closed Cooling Water System 

The turbine building closed cooling water (TBCCW) system supplies cooling 
water to auxiliary plant equipment in the turbine building. NMPC indicated 
that even though the heat-load increase on the TBCCW system due to power 
uprate are those related to the operation of the turbine-generator, the 
system contains sufficient capacity to assure that adequate heat removal 
capability is available for uprated power level conditions. 

Since the rBCCW system does not perform any safety function, the NRC staff has 
not reviewed the impact of the uprat~d power level operation to the rBCCW 
system design and performance. 

3.9.5 Discharge Limits 

NMPC compared the current effluent discharge limits (to water) to observed 
discharges and realistic and bounding analysis discharges for power uprate. 
These discharge limits include net heat addition, discharge temperature. 
intake/discharge delta temperature, chlorine concentration, and flow rate. 
The comparison demonstrates that the plant will remain within the State of New 
York discharge limits during operation at uprated power level. 
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NMPC indicated that the power uprate will not require any changes to 
environmental discharge limitations as they apply to current unit operation. 
That is, none of the present limits for plant environmental releases such as 
service water discharge temperature or plant vent radiological limits will be 
increased as a consequence of uprated power level operation. In the unlikely 
situation that plant releases approach environmental limits, plant operation 
will be managed such that the existing limits would not be violated. However, 
it is not expected that any of the existing environmental limits will be 
approached. 

Based on its review, the NRC staff agrees with NHPC that uprated power level 
operation will not have a significant impact on the effluent discharge limits. 

3.9.6 Ultimate Heat Sink 

The ultimate heat sink (UHS) for NHP-2 is Lake Ontario. NMP( has not 
requested any changes to the normal operational discharge limit~ to the UHS. 
NMPC indicated that accident mitigation has be~n shown to be acceptable 
assuming the same maximum service water temperature (82 eF) to be available 
from the lake. Ther!fore, the UHS will be adequate for uprated power level 
operation. 

Basp~ on its review, the NRC staff agrees with NMPC's conclusion that the UHS 
design is acceptable for the uprated power level operation and no modification 
to the UHS system is required. 

3.10 Power-Dependent Heating, Ventilation, and Air-Conditioning 

The Heating, Ventilation, and Air-Conditioning (HVAC) systems consist mainly 
of heating, cooling supply, exhaust and recirculation units in the turbine 
building, reactor bu'llding, and the drywell. Up rated power level operation is 
expected to result in slightly higher process temperatures and a small 
increase in the heat load due to higher electrical currents in some motors and 
cables. 

The areas most affected by operation at uprated power level will be drywell, 
main steam tunnel, and heater bay areas in the turbine building. 

Specifically, the heat loads are expected to increase about 3% in the drywell, 
about 1% in the main steam tunnel, and about 6% in the heater bay area. Based 
on samples of plant operating data, these increases are within the excess 
design capability available for the HVAC systems. Thus, the design of the 
HVAC systems is not adversely affected by power uprate. 

Based on its review, the NRC staff agrees with NMPC that uprated power level 
operation will not have a significant impact on the plant power-dependent HVAC 
systems. 
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3.11 Fire Protection 

NMPC indicated that the operation of the plant at the uprated power level 
would not adversely affect the fire suppression or detection systems. There 
are no physical plant configuration or combustible load changes resulting from 
the uprated power level operation. The safe shutdown systems and equipment 
used to achieve and maintain cold shutdown conditions do not change and are 
adequate for the uprated power level conditions. The operator actions 
required to mitigate the consequences of ~ fire are not adversely affected. 
Therefore, the fire protection systems and analyses are not adversely affected 
by uprated power level operation. 

Based on its review, the NRC staff finds that the fire suppres!ion anrl 
detection systems are not affected by the power uprate. 

3.12 Postulated Pipe Breaks 

3.12.1 High Energy Line Break 

The slight increase in the operating pressure and temperature caused by the 
power uprate resu1t~ in a small increase in the mass and energy release rates 
following a high-energy line break (HELB). Evaluation of HELB outside the 
primary containment at the uprated power level showed that there is no change 
in relative humidity and the original mass and energy b1owdown rate was shown 
to be bounding or insignificantly affected; therefore, the resulting
pressure/temperature profiles are not significantly changed from the existing
profiles. 

NMPC has reevaluated the HELB for the main steam system, the feedwater system, 
the high pressure ECCS, the reactor core isolation cooling system, the reactor 
water cleanup system, and the control rod drive system. As a result of this 
evaluation, NMPC has concluded that the affected building and cubicles that 
support the safety-related functions are designed to withstand the resulting 
pressure and thermal loading following a HELB. The NRC staff has reviewed the 
results of NMPC's reanalysis and finds them acceptable. 

NMPC has also evaluated the calculations supporting the disposition of 
potential targets of pipe whip and jet impingement from the postulated HELBs 
and determined that they are adequate for the safe shutdown effects in the 
uprated power condition. Existing pipe whip restraints and jet impingement
shields and their supporting structures have also been determined to be 
adequate for operation at uprated power. 

Based on its review, the NRC staff concludes that the analyses for HELBs 
outside containment are acceptable for the proposed operation at the uprated 
power 1eve1. 
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3.12.2 Moderate Energy Line Crack 

NMPC determined that uprated power level operation has no impact on the 
moderate energy line crack. Based on a review of the high pressure ECCS, the 
reactor core isolation cooling system, the reactor water cleanup system, and 
the control rod drive system, NMPC concluded that the original moderate energy 
line crack analys\s is not affected by operation at the uprated power level. 

Based on its review, the NRC staff agrees with NMPC that uprated power level 
operation has no impact on the moderate energy line crack. 

3.13 Equipment Qualification (EQ) 

NMPC's July 22, 1993, submittal was supplemented on April 10, 1994, tc provide
additional details of analyses of the effect of the power uprate on equipment
qualification. The NRC staff evaluation and conclusions follow. 

3.13.1 EQ of Electrical Equipment 

NMPC has ev~luated safety-re1at~d ~lectrica1 equipment to assure qualification 
for the normal and accident conditions expected in the area where the devices 
are located and that conservatisms have been applied to demonstrate that all 
components are qualified for safety function generation at uprated power level 
conditions. The results of their evaluation indicates that the slight 
increase (1.36%) in radiation dose will not affect previously defined 
radiation qualification lifetimes, and that accident thermal and pressure 
considerations remain unchanged. Normal temperatures will increase slightly 
due to an increase in operating dome pressure, the effects of which are 
discussed below. No replacement or modification of any equipment is required 
due to the uprated power conditions. 

3.13.1.1 Inside Containment 

The EQ for safety-related electrical equipment located inside the containment 
is based on main steam1ine break or Design Basis Accident - loss of coolant 
accident (DBA/LOCA) conditions and their resultant temperature, pressure,
humidity, dynamtc loads, and radiation consequences. The EQ for equtpment 
inside containment also includes consideration of the environments expected to 
exist during normal plant operation. 

NMPC, in their reevaluation of the equipment qualification for the uprated 
power level conditions, determined that all equipment is bounded from the 
vtewpoint of post-accident pressure, temperature, humidity, and dynamic loads. 
A small number of components were tmpacted by the higher normal operattng 
temperatures that are due to uprated power level conditions, resulting in 
reduced qualification lifetimes. NMPC modified the preventative maintenance 
program to. ~ure replacement of the affected components before the end of 
their qual ified lifetimes . 

- .' . 
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Based on its review, the NRC staff finds NMPC's approach to qualification of 
electrical equipment inside containment acceptable. 

3.13.1.2 Outside Containment 

The EQ for equipment outside containment uses the harsh, accident portions of 
the temperature, pressure, and humidity environments which result from a steam 
line bleak (e.g., in the pipe tunnel) or other high energy line breaks, 
whichever is limiting for each plant area. The EQ for equipment outside 
containment also inclUdes consideration of the environments expected to exist 
during normal plant operation. 

NHPC, in their reevaluation of the equipment qualification for the uprated 
power level conditions, determined that all equipment is bounded from the 
~iewpoint of post-accident pressure, temperature, humidity, and dynamic loads. 
A small number of components were impacted by the higher normal operating 
temperatures that are due to uprated power level conditions, resulting in 
reduced qualification lifetimes. NMPC has modified the preventative 
maintenance program to ensure replacement of the affected components before 
the expiration of their qualified lifetimes. 

Based on its review, the NRC staff finds NMPC's approach to qualification of 
electrical equipment outside containment acceptable. 

3.13.2 EQ of Non-Hetallic Components of Mechanical Equipment 

NHPC determined that all non-metallic componer.ts of mechanical equipment are 
bounded from the viewpoint of post-accident pressure, temperature, humidity, 
and dynamic loads. A small number of components were impacted by the higher 
normal operating temperatures that are due to uprated power level conditions. 
Thp qualification lifetimes of these components have been reduced, and the 
preventive maintenance program was modified to ensure replacement of the 
affected components before the expiration of their qualified lifetimes. 

Based on its review, the NRC staff finds NMPC's approach to qualification of 
non-metallic components of mechanical equipment acceptable. 

3.13.3 Mechanical Component Design Qualification 

NHPC indicated that the mechanical design of equipment/components (e.g., 
pumps, heat exchangers, etc.) is affected by operation at the uprated power
level due to slightly increased temperatures, pressure, and flow. However, 
the uprated power operating conditions do not significantly affect the 
cumulative usage fatigue factor of mechanical components. 

Increases to component nozzle loads dnd component support loads due to the 
uprated power level conditions were evaluated with the Nuclear Steam Supply
System (NSSS) and the Balance-of-Plant piping assessment. It was shown that 
thermal and vibration displacement limits for hangers and snubbers due to 
power uprate conditions are within allowable limits and load increases for 
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other supports such as anchors, guides and penetrations, and reactor pressure 
vessel nozzles are acceptable. All of the evaluated stresses and cumulative 
fatigue usage factors were shown to be within American Society of Mechanical 
Engineers Code allowable limits. These components have been evaluated to have 
adequate capability for operation at the uprated power level. 

Based on its review, the NRC staff agrees with NMPC that operation at the 
uprat~d power level will not have a significant impact on the above system. 

3.14 Instrumentation and Control 

Many of these TS changes involve changes to the Reactor Protection System trip
and interlock setpo1nts. These change~ are intended to maintain the s~me 
margin between the new operating conditions and the new trip points as existed 
before the proposed power ~prate. 

The conservative design calculations for the initial licensing of NMP-2 
resulted in setpoints which provided excess reactor coolant flow capacity and 
corresponding margins in the power conversion system. For NMP-2, these 
margins (e.g. 5% rated steam flow) result in the capability to increase the 
core operating power level by approximately 4.3% Th1~ safety evaluation is 
limited to setpoint changes for the identified 1nstru.~ntat1on and is 
predicated on the assumption that the analytical limits used by NMPC are based 
on application of approved design codes. 

The following setpolnt changes have been proposed by NMPC: 

1. Reactor Vessel Pressure High Scram 

Change trip from S 1037 psig to s 1052 ps1g.
 
Change Analytical Limit from S 1057 psig to S 1072 ps1g.
 

2. Main Steam High Flow 

The analytical limit for main steam high flow is based on the 140% of
 
the up rated steam flow condition.
 
Change trip from S 103 ps1d to S 121.5 ps1d.
 
Change Allowable Value from S 109.5 ps1d to s 122.8 ps1d.
 

3. Turbine First-Stage Scram Bypass Pressure 

The turbine first stage pressure setpoint was changed to reflelt
 
the expected pressure at the new 30% power point.
 
Change bypass setpoint from s 119 ps1g to s 125.f P g.
 
Change Allowable Value from s 129.6 pslg to s 135 A psig.
 

4. ATWS Recirculation Pump Trip Reactor Vessel Pressur ' - High 

Change trip s~tpoint from ~ 1050 ps1g to ~ 1~o5 ps1~. 
Change Allowable Value from s 1065 psig to ~ 1080 pslg. 
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5. Hi1n SteiM Line Tunnel Temperiture 

The mi1n stea. line tunnel temperiture trip setpo1nts were chinged to 
reflect the 1ncreise in the operit1ng temperiture. ; 
Chinge trip setpo1nt for high temperiture from ~ 165.7 -F to ~ 167.2. 
Chinge Allowible Vilue for high temperiture froM ~ 169.9 -F to 
s 170.6 -·F. 

. 
Chinge trip setpo1nt for AT high from ~ 66.7 -F to ~ 70 -F
 
Chinge Allowible Vilue for AT high from ~ 71.3 -F to ~ 71.7 -F.
 
Chinge trip setpo1nt for HSL Leid Enclosure high temperature from
 
~ 146.7 -F to ~ 148.2 -F.
 
Change Allowible Vilue for HSL Leid Enclosure high temperature from
 
~ 150.9 - to ~ 151.6 -r.
 

NHPC's submittal dated July 22, 1993 ind December 2, 1994, did not provide 
1nformition regird1ng the methodology used for instrument setpoint 
calculations. Therefore, by letter dited Februiry 24, 1995, the NRC staff 
requested additional 1nformition regird1ng instrument setpo1nt methodology.
NHPC, by letter dited Hirch 8, 1995, provided responses to the NRC staff's 
request and confirmed thit GE Licensing Top1cil Report NEDC-~1336 was used for 
instrument setpo1nt cilculat1ons. T~e NRC stiff previously reviewed this 
topical report ind iccepted it with some minor exceptions. These exceptions 
are under NRC stiff review and will be resolved on i generic basis. They do 
not affect the NRC staff's evaluition of the proposed NMP-2 changes at this 
time. NHPC in their letter ilso confirmed thit the cilculit10n methodology is 
ident1cil to the plints which have been reviewed and approved by the NRC staff 
previously, e.g. Ferm1-2 and WNP-2. 

The proposed setpo1nt chinges are intended to mi1nti1n the existing margins
between operating conditions ind the reactor trip setpo1nts. Thus, margins to 
the n~w sifety limits will remiin the same is the current mirgins. These new 
setpoints ilso do not signif1cintly increase the likelihood of a false trip or 
failure to trip upon demind. Therefore, the existing licensing basis is not 
affected. 

Based on the ibove, the NRC stiff concludes thit NMPC's instrument setpoint 
methodology and the resulting setpoint chinges incorporated in the TS for the 
power uprate are consistent with the NMP-2 licensing basis and are, therefore, 
acceptable. 

3.15 Radiit10n Levels 

NMPC evaluited the effects of power uprate on radiation levels in the NMP-2 
facility during normal and intic1pited operitional occurrences, as well as 
from postulited icc1dent conditions. NHPC concluded thit ridiitior. levels 
from both normil and accident conditions may 1ncreise slightly upon power 
uprate. For example, normil operitionil radiation levels in most of the plant 
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Ire expected to increase by no more than the increase in power level (4.3%).
In a few areas near the reactor water piping and liquid radwaste equipment, 
the radiation levels could increase to 9.5 percent. 

However, any such increase is bounded by conservatism in the original design 
and analysis. Also, individual exposures to plant workers will be maintatned 
within acceptable ·limits by the existing ALARA program, which controls access 
to radiation areas. Procedural controls could compensate for such slightly
increased radiation levels. 

The offsite doses associated with normal operation are not significantly
affected by operation at the uprated power level, and should remain be~ow the 
ltmits of 10 CFR Part 20 and Appendix I to 10 CFR Part 50. 

On the basis of its review, the NRC staff concludes that no significant
adverse eff~ct or increase in radiation levels wtll result onsite or offsite 
from the planned power uprate. 

3.16 Radtological Consequences - Design Basis Accidents 

NMPC stated that the original radiologi~~l consequence analyses could not be 
exactly reconstituted and, therefore, the reconstituted analyses were 
performed using methodology described in the UFSAR with the original licensing 
basis assumption at 3489 MWt (105% of current power level). NHPC's 
reconstituted dnalyses indicate that the calculated offsite radiological 
consequences r -es ire within the dose reference values st.ted in 10 CFR 
Part 100 and c comply with the dose limits to control room operators given 
In General Desl~n Criterion (GDC) 19. 

In its NMP-2 safety evaluation issued in February 1985, the NRC staff analyzed
radiological consequences at 3489 HWt (105% of current power level). The 
events evaluated for uprate wer~ the LOCA, the fuel handling accident (FHA)
and the control rod drop accident (CRDA). Whole body and thyroid dose were 
cGlculated for the exclusion area boundary (EAB), the low population zone 
(LPZ). and the control room. The plant-specific results for the power uprate
remain well below established regulatory limits. The doses resulting from the 
accidents analyzed are compared below with the applicable dose limits. 

TABLE 1 - LOCA Radiological COt'U~""IlCI~ 

UFSAR SER 
3489 HWt 3489 MWt 

o • . . t(rem) .rem) 1..h...:- • \IV L I,n I 5 

EAB: 

Whole Body Dose 6.3 2 6 .. ~ 

l hyroid Dose 232.0 22~ 0 300 

LPZ:
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Whole Body Dose 1.9 2.4 25
Thyr01d Dose 56.0 292.0 300 

TABLE 2 - FHA Radio1ng1cal Consequences 

UFSAR 
3489 HWt 
-!rmL 

EAB: 

Whole B04v Dose 0.64 
Thyroic Jose 44.00 

lPZ: 

Whole Body Dose 0.16 
Thyroid Dose 9.30 

SER 
3489 HWt 

(rem) part 100 Limits 

0.27 6 
38.00 75 

0.030 6 
4.900 75 

TABLE 3 - CRDA Radiological Consequences 

UFSAR
 
3489 HWt 

(rem) 

[AB: 

Whole Body Dose 0.02 
Thyroid Dose 0.OC3 

LPZ: 

Whole Body Dose 0.0051 
Thyroid Dose 0.1760 

The preceding analysis was 
approximately equivalent to 

. SER . 
3489 HWt 

(rem) 

0.04 
0.40 

0.01 
0.30 

part 100 limits 

6 
75 

6 
75 

based on 105 percent of current power, i.e. 
the uprated power level of 3467 Mwt, using 

methodologies currently approved by the NRC. After reviewing the information 
submitted by NMPC, the NRC staff concludes that despite the power uprate the 
analyzed consequences of postulated accidents will remain within the limits of 
10 CFR Part 100 and the GDC 19 dose limit, and are, therefore, acceptable. 

NMPC also evaluated main control room (HCR) habitability, confirming that 
post-accident HCR and Tec~.lical Support Center (TSC) doses remained1thin the 
limits of GDC 19 of 10 CFR Part SO, Appendix A. 
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r.1l the basis of its review of NHPC's major assumptions, the methodology used 
in NHPC reconstituted dose calculations, and the NRC staff's original safety 
evaluation, the NRC staff finds that the offsite radiological consequences and 
control room operator doses at the uprated power level of 3467 MWt will 
continue to remain below 10 CFR Part 100 dose reference values and the GOC 19 
dose limit, and thprefore, are acceptable. 

3.17 Structural Integrity of Vessel, Piping, and Equipment 

In a letter dated January 3, 1995 (Reference 5), NHPC responded to the NRC 
staff's November 21, 1994, request for additional informatlon regarding 
various aspects associated with the N~P-2 power uprate that may differ from 
those in the GE generic evaluation for BWR power uprate. In the January 3, 
1995 letter, NHPC also provided a fatigue evaluation for the power uprate 
conditions, GE "EOC-32015 dated September 1994. In a letter dated December 2, 
1994, NHPC transmitted revised pages reflecting changes to the pr~~Jsed power 
uprate submittal and attachments, resulting from various calcl" .~Ions and 
analyses completed since the July 22, 1993, submittal. Th~ ~i1anges are 
considered minor and do not alter the conclusion of the original submittal 
regarding the structural integrity of the reactor coolant pressure boundary. 

The GE generic guidelines for BWR power uprate effects were based on a 5% 
higher steam flow, ~n operating temp~rature increase of 5 eF and an operating 
pressure increase of 40 psi. For NMP-2, the maximum reactor vessel dome 
pressure increases from 100~ psig to 1020 psig, the dome temperature increases 
fr~m 547 eF to 549 eF and the steam flow rate Increases from 14.3x106 lbm/hr 
to 15.0x106 

lb~/hr (approximately a 4.9% Increase). The maximum core flow 
rate will remaln unchanged for the NHP-2 power urrate conditions, which is 
consistent with GE generic guideline assun;ing no change in core flow. 

3.17.1 Reactor Pressure Vessel (RPV) and Internals 

NMPC evaluated the reactor vessel and internal components considering 10 d 
combinations that include reactor internal pressure difference (RIPD), LOCA, 
safety relief valve (SRV) discharge, and seismic and fuel lift loads, as 
rlpfined in the NHP-2 Updated Final Safety Analysis Report (UFSAR). 

NMPC evaluated LOCA loads such as pool swell, CO, and chugging for the NMP-2 
power up rate and found that the test conditions used to define NMP-2 design
basis LOCA dynamic loads are bounding for the uprated power conditions with 
respect to drywell and wetwell pressure, vent flow rate, and suppression pool 
water temperature. The design basis SRV containment dynamic loa~~ that affect 
the react0~ vessel and piping systems are defined based on an SRV opening 
setpoint ~ressure of 1261 psig which is greater than the highest ~etpoint 
pressure of 1241 psig for the power uprate. Therefore, the NU~ . JKV dynamic 
loads are not impacted by the power uprate. The potential fuel lift loads are 
affected by the scram uplift force .nd reactor building upward motion due to 
seismic and hydrodynamic loads s~~h as LOCA and SRV loads. These loads are 
not significantly impacted by the ;ower uprate. Therefore, the NRC staff 
concurs with NHPC's conclusion that the potential increase in fuel lift d ~ to 
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the power uprate is n' ~11g1ble. The calculated RIPDs for the uprated power
conditions were summari~ed in Tables 3-1, 3-2 and 3-3 for normal, upset and 
faulted conditions, respectively. 

The stresses and fatigue ',sage factor for reactor vessel components were 
evaluat~d by hHPC in accordance with the requirements of the 1971 Edition of 
the ASHE Boiler a~d Pressure Vessel Code, Section III, Subsection NB with 
Winter 1972 Addenda to assure compliance ,'~th the NMP-2 original Code of 
record. NHPC performed evaluations of critir~l internal components in 
Section 3.3 of Reference 2 for the effects of lncreased RIPDs for all service 
conditions and found all evaluated internal components to be acceptat 1 Q for 
the power uprate. The li~iting fatigue usage factor calculated for th~ 
uprated power level in GE NEDC-32015 (September, 1994), was 0.965 for the • 
carbon steel section of the feedwater nozzle. No new assumptions were used in 
the analysis for the power uprate condition. 

Based on the NRC staff's review, the maximum stresses and fatigue usage factor 
as stated by NMPC ~re within the Code allowable limits and are, therefore, 
acceptable. 

3.17.2 Con,· 1 Rod Drive System 

NMPC evaluated the NHP-2 control rod drive mechanism (CROM) for the uprated 
power conditions in accordance with the ASHE Boiler and Pressure Vessel Code, 
Section III, 1974 Edition with addenda through Winter 1975. The limiting 
component of the CRDM was identified to be the indicator tube. The maximum 
calculated stresses were within the ASHE Code allowable for the licensing 
basis load combinations that include a maximum CROM internal water pressure of 
1750 psig and hydrodynamic loads such as LOCA and SRV loads. These loads are 
not significantly affected by the power uprate at ~",'-2. The maximum 
calculated fat~gue usage factor based on ASHE Code NB-3222.4 is 0.15 for the 
CROM main flange for 40 years of plant operation. 

The increase in the reactor dome pressure, operating temperature and steam 
flow rate as a result of the power uprate are bounded by the conditions 
assumed in the General Electric generic guidelines for the power uprate. The 
CROM was originally evaluated for a normal maximum reactor dome pressure of 
1060 psig which is higher than the power uprate dome pressure of 1020 ps1g.
In addition, NHPC indicated that the CRDM has been tested at simulated reactor 
pre~sure up to 1250 psig, which bounds the high pressure scram setpoint of 
1086 psig for the power uprate. 

Based on the above review, the NRC staff concurs with NHPC's determination
 
that the CRDH will continue to meet its design basis and performance
 
requjremer~s at uprated power condit~ons.
 

3.17.3 Rp'r.tor Coolant Piping 

NMPC evaluated the ~ff' ts of the power uprate conditions, including higher
 
flow rate, temperature 4nd pressure for thermal expansion, fluid transients
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3.17.3 Reactor Coolant Piping 

NHPC evaluated the effects of the power uprate conditions, including higher 
flow rate, temperature and pressure for thermal expansion, fluid transients 
~nd vibration effects on the reactor coolant pressure boundary (RCPB) and the 
oalance-of-plant (BOP) piping systems, including in-line components such as 
equipment nozzles" valves and flange connections, and pipe supports. The 
evaluation of piping systems affected by the power uprate follows the 
methodology in Appendix K of GE generic guideline, Reference 3. The original
code of record as specified in HMP-, UFSAR and the ASHE Code allowables were 
used and no new assumptions were introduced that were not in the original 
analyses. 

The RCPB piping systems evaiuated included the main steam and associated vent 
and drain lines, reactor recirculation, reactor water clean-up (RWCU), reactor 
core isolation cooling (RCIC), fpedwater, high pressure core spray (HPCS), low 
pressure core spray (LPCS), residual heat removal (RHR), control rod drive 
(CRO) and standby liquid control (SLC) lines. NHPC's evaluation of the RCPB 
piping systems involved an assessment of the maximum increase in stresses for 
the power uprate condition (due to increase in pressure, temperature and fluid 
transient loads) against the design margins available in the original design 
basis analyses, and the performance of stress analyses in accordance with 
require 1ents of the Code and the ASHE Code Addenda of record under the power
uprate conditions. NHPC concluded that the maximum stress levels and fatigue
u)agp factors sa~isfy the Code requirements for the piping systems evaluated 
and that power uprate will not have an adverse effect on the reactor coolant 
piping system design. 

The BOP systems evaluation included portions of piping systems listed under 
Section 3.5 of the submittal and systems that are affected by the power 
uprate, such as condensate, reactor vessel instrumenta~ion, tllrb1ne drains, 
extraction steam and safety/relief valve discharging. NHPC evaluated the BOP 
piping systems first by comparing the original design basis conditions with
those for the proposed uprated conditions. For those systems whose design 
temperature and pressure did not envelop the uprl:~ power condition~, NHPC 
performed stress analyses based on the power uprate conditions, and concludea 
that the calculated pipe stress levels and fatigue usage factors remained 
within the allowable :.Je limits. NHPC indicated in the initial submittal 
that evaluation of a Class 4 (ANSI B31.1) feedwater ~1ping was not completed 
at the time the su~~ittal was prepared, but th1: piping was ~ater evaluated to 
meet the dp)ign limits under the uprated power conditions, as stated by NHP(
in its January 3, 1995, letter. 

NHPC evaluated pipe supports including anchorage, equipmant nozzles, and 
penetrations by comparing the increased piping interface loads on the system 
components under the power uprate conditions, with the margin in the original 
design basis calculation. NHPC concluded that there is sufficient margin and 
that the evaluated components have adequate capacity for the power uprate.
The effect of power uprate conditions on thermal and vibration displacement 
limits was also evaluated by NHPC for struts, springs and pipe snubbers, and 

----------------------- _.-_._---­
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found to be acceptable. NMPC reviewed the original postulated high energy 
line break (HElB) analysis and concluded that the existing HElB analyses are 
bounding for the power uprate, and no new pipe break locations were 
identified. 

Based on its review of NMPC's submittal, the NRC staff concludes that the 
design of piping, ~omponents and their supports is adequate to maintain the 
structural and pressure boundary integrity of the reactor coolant piping and 
supports in the power uprate conditions. 

3.17.4 Equipment Seismic and Dynamic Qualification 

Based on the review of the proposed power uprate amendment, the NRC staff 
finds that the original seismic and dynamic qualification of the safety 
related mechanical and electrical equipmer.t is not affected by the power
uprate conditions for the following reasons. 

1. Seismic loads are unchanged by power uprate; 

Z. The original LOCA and SRY load conditions bound the power uprate 
~gr.~ n,gr.~: !r.~ 

3. No new pipe break locations will result from the power uprated conditions. 

Based on its review, the NRC staff finds that NMPC's proposed power uprate
amendment has no significant adverse effect on tne structural and pressure
boundary integrity of the reactor coolant pi )ing systems, components, and 
their supports, reactor internals, core sUDp~rt structure, the Control Rod 
Drive Mechanisms and the BOP piping systems, and is therefore acceptable. 

3.18 Human Factors 

The NRC staff reviewed the July ZZ, 1993, submittal and determined the need 
for additional information concerning changes to the operator interfaces and 
the emergency operating procedures as a result of the uprate. The NRC staff 
issued a letter July Z6, 1994, requesting additional information. The 
questions covered the clarification of terms in the submittal and requested
information 4~ to ~nether the power uprate would change the time requirements 
for operator actions nepded for accident mitigation, change procedures, or 
result in any change in the scope or ,ature of operator response. 

By letter dated August Z3, 1994, NMPC responded to the NRC staff's request.
The term ·time window· was equated with the ·window of opportunity· between 
the time an operator is provided with a cue to take specific action and the 
time at which the consequences of failing to perform the action are 
unavoidable. NHPC also stated that the impact on the operator will be minor, 
primarily resulting from adjustments in the emergency operating procpdure 
threshold cues to conform to the uprated conditions. NMPC stated that there 
will he no changes to the type or scope of procedure~ required, no chan9~ to 
the scope or nature of operator responses required, and the power uprate will 
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not significantly change the operator reliability values or overall plant
safety meaSUfes as calculated by the Indepe~dent Plant fv\luat1on. 

Based on the original Jul) 22, 1993, submittal and the information supplied in 
NHPC's response dated August 23, 1994, the NRC staff has determined that the 
questions associated with the proposed NHP-2 power uprate have been adequately
addressed, and concludes that the power uprate should not adversely affect 
operator actions or operator reliability. 

4.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the New York State official 
was notified of the proposed issuance of the amendment. The State off1chl 
had no co""'ents. 

5.0 ENVIRONMENTAL CONSIDERATION 

Pursuant to 10 CFR 51.21, 51.32, and 51.35, an Environmental Assessment and 
Finding of No Significant Impact have prevlously been prepared and published
in the Federal Register on March 2, 1995 (60 FR 11689). Accordingly, based 
upon the environmental assessment, the Commission has determined that the 
issuance of this amendment will not have a significant effect on the quality 
of the human environment. 

6.0 CONCLUSION 

The	 Commtsston has concluded, based on the constderations discussed above, 
that: (1) there ts reasonable assurance that the health and safety of the 
publtc wtll not be endangered by operation in the proposed manner, (2) such 
act1vtttes wtll be conducted in compliance with the Commission's regulations,
and (3) the issuance of the amendment will not be tnimtcal to the common 
defense and securtty or to the health and safety of the public. 
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