
March 19, 1981 

Docket No. 50-220 

Mr. Donald P. Dise 
Vice President - Engineering 
c/o Miss Catherine R. Seibert 
Niagara Mohawk Power Corporation 
300 Erie Boulevard West 
Syracuse, New York 13202 

Dear Mr. Dise: 

The Commission has issued the enclosed Amendment No. 41 to Facility Operating 
License No. DPR-63 for the Nine Mile Point Nuclear Power Station, Unit No. 1.  
The amendment consists of changes to the Technical Specifications for: 
(1) 10 CFR 50.59 Reload Approval, (2) Senior Reactor Operator (SRO) 
Refueling Responsibilities, and (3) License Amendment No. 39 Administrative 
Change. These are discussed in the following paragraphs.  

By letter dated April 21, 1980 you proposed changes to the Technical Specifi
cations to allow Niagara Mohawk to conduct future refuelings without prior 
NRC approval. The changes enclosed allow such licensee action in consonance 
with the conditions delineated in 10 CFR 50.59. Please note that you are 
required to maintain the appropriate documentation on site in accordance 
with Technical Specification Section 6.10.  

Several modifications to your original refueling submittal were made. The 
more salient of these include an allowance for exposure dependent minimum 
critical power ratio (MCPR) and a maximum average planar heat generation 
rate (MAPLHGR) reduction for fuel exposures above 30,000 MWD/STU. Members 
of your staff have agreed to these changes.  

In 1974, the NRC requested that all power reactor licensees submit standard 
administrative controls. One of the requirements called for the direct 
supervision of core alterations by a licensed Senior Reactor Operator (SRO) 
who had no concurrent duties. By letter dated July 6, 1980, you were 
requested to provide Technical Specifications to adopt the required wording.  
As agreed to by members of your staff the changes to Section 6.0, Adminis
trative Controls, of your Technical Specifications reflect this NRC 
requirement.  
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Mr. Donald P. Dise -2

License Amendment No. 39 revised the Nine Mile Unit 1 Technical Specifications 
to allow plant operation at reduced power with three primary coolant 
recirculation loops operable; i.e., N-2 loop operation. Several inaccurate 
Technical Specification page changes were made. The corrected pages are 
enclosed.  

Copies of the Safety Evaluation and Notice of Issuance are also enclosed.  

Sincerely, 

Original signed by7• 

Thomas A. Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing 

Enclosures: 
1. Amendment No. 41 to DPR-63 
2. Safety Evaluation 
3. Notice 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
/ ... WASHINGTON, D. C. 20555 

"March 19, 1981 

Docket No. 50-220 

Mr. Donald P. Dise 
Vice President - Engineering 
c/o Miss Catherine R. Seibert 
Niagara Mohawk Power Corporation 
300 Erie Boulevard West 
Syracuse, New York 13202 

Dear Mr. Dise: 

The Commission has issued the enclosed Amendment No. 41 to Facility Operating 

License No. DPR-63 for the Nine Mile Point Nuclear Power Station, Unit No. 1.  

The amendment consists of changes to the Technical Specifications for: 

(1) 10 CFR 50.59 Reload Approval, (2) Senior Reactor Operator (SRO) 

Refueling Responsibilities, and (3) License Amendment No. 39 Administrative 

Change. These are discussed in the following paragraphs.  

By letter dated April 21, 1980 you proposed changes to the Technical Specifi

cations to allow Niagara Mohawk to conduct future refuelings without prior 

N'RC approval. The changes enclosed allow such licensee action in consonance 

with the conditions delineated in 10 CFR 50.59. Please note that you are 

reouired to maintain the appropriate documentation on site in accordance 

with Technical Specification Section 6.10.  

Several modifications to your original refueling submittal were made. The 

more salient of these include an allowance for exposure dependent minimum 

critical power ratio (MCPR) and a maximum average planar heat generation 

rate (MAPLHGR) reduction for fuel exposures above 30,000 MWD/STU. Members 

of your staff have agreed to these changes.  

In 1974, the NRC requested that all power reactor licensees submit standard 

administrative controls. One of the requirements called for the direct 

supervision of core alterations by a licensed Senior Reactor Operator (SRO) 

who had no concurrent duties. By letter dated July 6, 1980, you were 

requested to provide Technical Specifications to adopt the required wording.  

As agreed to by members of your staff the changes to Section 6.0, Adminis

trative Controls, of your Technical Specifications reflect this NRC 

requirement.
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Mr. Donald P. Dise

License Amendment No. 39 revised the Nine Mile Unit 1 Technical Specifications 

to allow plant operation at reduced power with three primary coolant 

recirculation loops operable; i.e., N-2 loop operation. Several inaccurate 

Technical Specification page changes were made. The corrected pages are 
enclosed.  

Copies of the Safety Evaluation and Notice of Issuance are also enclosed.  

Sincerely, 

ThomaskA*. Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing 

Enclosures: 
1. Amendment No. 4 1 to DPR-63 
2. Safety Evaluation 
3. Notice 

cc w/encls: 
See next page
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Mr. Donald P. Dise 
Niagara Mohawk Power Corporation 

cc: 
Eugene B. Thomas, Jr., Esquire 
LeBoeuf, Lamb,.Leiby & MacRae 
1333 New Hampshire Avenue, N. W.  
Suite 1100 
Washington, D. C. 20036 

T. K. BeBoer, Director 
Technological Development Programs 
State of New York 
Energy Office 
Swan Street Building 
CORE 1 - Second Floor 
Empire State Plaza 
Albany, New York 12223 

Mr. Robert P. Jones, Supervisor 
Tovwn of Scriba 
R. D. #4 
Oswego, New York 13126 

Niagara Mohawk Power Corporation 
ATTN: Mr. Thomas Perkins 

Plant Superintendent 
Nine Mile Point Plant 

300 Erie Boulevard West 
Syracuse, New York 13202 

Director, Criteria and Standards 
Division 

Office of Radiation Programs (ANR-460) 
U. S. Environmental Protection Agency 
Washington, D. C. 20460 

U. S. Environmental Protection Agency 
Region II Office 
ATTN: EIS COORDINATOR 
26 Federal Plaza 
New York, New York 10007 

State University at Oswego 
Penfield Library - Documents 
Oswego, New York 13126 

Resident inspector 
C/o U. S. !NRC 
P. O. Box 126 
Lycoming, New York 13093



0 '- UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
_% WASHINGTON, D. C. 20555 

"NIAGARA MOHAWK POWER CORPORATION 

DOCKET NO. 50-220 

NINE MILE POINT NUCLEAR STATION, UNIT NO. 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 41 
License No. DPR-63 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Niagara Mohawk Power Corporation 

(the licensee) dated April 21, 1980, complies with the standards 

and requirements of the Atomic Energy Act of 1954, as amended (the 

Act) and the Commission's rules and regulations set forth in 10 

CFR Chapter I; 

B. The facility will operate in conformity with the application, the 

provisions of the Act, and the rules and regulations of the 

Commission; 

C. There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endangering the health 

and safety of the public, and (ii) that such activities will be 

conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 

defense and security or to the health and safety of the public; 
and 

E. The issuance of this amendment is in accordance with 10 CFR Part 

51 of the Commission's regulations and all applicable requirements 

have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical Specifi

cations as indicated in the attachment to this license amendment, and 

paragraph 2.C.(2) of Facility Operating License No. DPR-63 is hereby 

amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, 

as revised through Amendment No. 41 , are hereby incorporated 

in the license. The licensee shall operate the facility in 

accordance with the Technical Specifications.

8103260 o.Jl
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomas A. Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: March 19, 1981



ATTACHMENT TO LICENSE AMENDMENT NO. 41 

FACILITY OPERATING LICENSE NO. DPR-63

DOCKET NO. 50-220 

Revise Appendix A as follows:

Remove

5 
8 
10 
11 
12 
16 
17 
63 
64 
64a 
64c 
64e 
65 
66 
67 
68 
69 
70 
70a 
70d 
237a 
245 

248

Insert 

5 
8 
10 
11 
12 
16 
17 
63 
64 
64a 
64c 
64e 
65 
66 
67 
68 
69 
70 
70a 
70d 
237a 
245 
245-1 
248 
248-1
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SAFETY LIMIT

2.1.1 FUEL CLADDING INTEGRITY 

Applies to the interrelated.variables 
associated iIth fuel thermal behavior.  

ObJec t Ive: 

To establish limits on the Important 
thermal-hydraulic variables to assure 

the Inteqrity of the fuel cladding.  

Spec ficatlon: 

a. '!hen the reactor pressure Is greater 

than COO psi a and the co-e flow is 

greater than 10X, the ex istece of a 

iicilum~" Critical Power Ratio (IICPR) 
less than the Safety Liiiit Critical 

Power Ratio (SLCPR) (Reference 12) shall 
constitute v_oilation (; the fuel cY';ddir 
integrity safety limit.  

b. lWhen the reactor pressure is less than 

or equal to 800 psia rr core floyl is 

less than 1O^ of rated, the core poaner 

shall not exceed 25X of rated thermal 

po.we r 1 

Atienciiien t No. A)', 41

LIIIITNG SAFET'CSYSTEM SETTIIIG

•.1.2 FUEL CLADDINiG INTEGRITY 

A 1)pl Ical I i t: 

Applies to trip settings on automatic 

protective devices related to varlables 

on which the fuel loading safety limits 
have been placed.  

OhJectIve: 

To provide automatic cor-ective action 

to prevent exceeding the fuel cladding 
safety limits.  

S peci ficat1or: 

-Fuel cladding limiting safety system 
settings shall be as follows: 

a. The floý blased APRP- scram trip 
settings shall be less than or equal 
to that shovn In Figure 2.1.1.  

b. The IRii scram trip setting shall not 
exceed 12% of rated neutron flux.  

c. The reactor high pressure scram 
trip setting shall be < 1000 psig.

(
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BASES FOR 2.1.1 FUEL CLADDING - SAFETY LIMIT 

The fuel cladding integrity limit is set such that no calculated fuel damage would occur as a result 
of an abnormal operational transient. Because fuel damage is not directly obscrvable, a step-back 
approic• is used to establish a safety limit such that the Minimum Critical Power Ratio (MCPR) is 

no less than the Safety Limit Critical Power Ratio (SLCPR) (Reference 12). The SLCPR represents a 
conservative margin relative to the conditions required to maintain fuel cladding integrity. The 
fuel cladding is one of the physical barriers which separate radioactive materials from the environs.  
The integrity of this cladding barrier is related to its relative freedom from perforations ot crack
ing. Although some corrosion or use-related cracking may occur during the life of the cladding, 
fission product migration from this source is incrementally cumulative and continuously measurable.  
Fuel cladding perforations, however, can result from thermal stresses which occur from reactor oper

ation significantly above design conditions and the protection system safety settings. While fission 
product migration from cladding perforation is just as measurable as that from use-related cracking, 
the thermally caused cladding perforations signal a threshold, beyond which still greater thermal 
stresses may cause gross rather than incremental cladding deterioration. Therefore, the fuel cladding 
safety limit is defined with margin to the conditions which would produce onset of transition boil
ing, (MC-'R of 1.0). These conditiens represent a siqnificant departure from the condition intended 
by design for pllanned oper .ti rn.  

Onset of transition boWling results In a decrease In heat transfer from the clad and, therefore, 

elevated clad temperature and the possibility of. clad failure. However, the existence of critical 
power, or boiling transition, is not a directly observable parameter In an operating reactor.  

Therefore, at reactor pressure > 800 psia and core flow > 1O0 of rated the margin to boiling 

transition is calculated fror- plant operating parameters such as core power, core flow, feedwater 

temperature, arid core power distribution. The rmnirgin for each fuel assembly is characterized by 

the Critical Power Ratio (CPR) which is the ratio o r the bundle power which would produce onset of 

transitlion boiling divided by the actual bundle power. The minimum value of this ratio for any bundle 

in the core is the Miinimum Critical Power Ratlo (HCPI(). It is assu,,ed that the plant operation is 

controlled to tlhe nominal proLective set points via Lhe instrumented variables, by the nominal expected 

flow control line.. The *SLCPR has sufficient conservatism to assure that in the 

event of an abortmal operational transient Initiated from a normal operating conditLion more than 99.9% 

of the fuel rods in the core are expected to avoid boiling transition. The margin between MCPR of 1.0 

(onset of transition boiling) and the SLCPR is derived from a detailed statistical analysis 

considering all of the uncertainties in monitoring the core operating state including. uncertainty In 

the bollIng transitLion correlation as described in References I and 12.

Amendment No. ý, ýJ, 41 10



BASES FOR 2.1.1 FUEL CLADDING - SAFETY LIMIT 

Because the boiling transition correlation Is based on a large quantity of full scale data there Is.  
a very high confidence that operation of a fuel assembly at the condition of the SLCPR would not 
produce boiling transition. Thus, although it is not required to establish tile safety limit, ad
ditional margin-exists between the safety limnit and the actual occurrence of loss of cladding 
integrity.  

However, if boiling transition were to occur, clad perforation would not be expected. Cladding 
temperatures would increase to approximately 1100'F which is below the perforation temperature of ( 
the cladding material. This has been verified by tests in the General Electric Test Reactor (GETR) 
where similar fuel operated above the critical heat flux for a significant period of time (30 
minutes) without clad perforation.  

If reactor pressure should ever exceed 1400 psia during normal power operating (the limit of appli
cability of the boiling transition correlation) It would be assumed that the fuel cladding integ
rity safety limit has been violated.  

In addition to the boiling transition limit SLCPR operation. is constrained to a maximum 
LIIGR of 13.4 kW/ft for 8 x8 fuel and 13.4 kll/ft for 8xMR 'fuel. At i00% power this limit Is reached 
with a Riaximum Total Pcoking Factor (MTPF) of 3.02 for 8x8 fuel and 3.00 for MxUR fuel. For the 

case of the MIPF exceeding these values, operation Is permi tted only at less than 100% of rated 
thermal power and only with reduced APRH scram settings as required by Specifica'tlon 2.1.2.a. (In 
cases where for a short period the total peaking factor was above 3.0? for WxO fuel an(i 3.00 for 
BxnR fuel the equation in Figure 2,1.1 will he usied t~o adjust. the flow biased scram and APRJM 

rod block set points.  

At pressure equal to or below 800 psia, the core elevation pressure drop (0 power, 0 flow) is 

oreater than 4.56 psi. At low power and all core flows, this pressure differential is maintained 
in the bypass reg Ion of the core. Since the pres.,'ire drop in the bypass region is essentially all 

elevation head, the core pressure drop at low powers and all flows will always be greater than 
4.56 psi.  

Analyses shovi that with a bundle flow of 28x10 3 lb/hr, bundle pressure drop is nearly Independent 

of bundle power and has a value of 3.5 psi. Therefore, due to the 4.56 psi driving head, the 
bundle flow will be greater than 28xl0 3 lb/hr irrespective of total core flow and Independent of 

bundle power for the range of bundle powers of concern. Full scale ATLAS test data takeq at/pres

sures from 14.7 psia to 800 psia indicate that the fuel assembly critical power at 28xj0" lb/hr 

/Imrnrlmr•nf " Nn_ . 27. '• 1 41



BASES FOR 2.1.1 FUEL CLADDING - SAFETY LIMIT 

Is approximately 3.35 Kilt. With the design peaking factor, this corresponds to a core thermal 
power of more than 501. Thus, a core thermal power limit of. 25% for reactor pressures below 800 

psia or core flow less than 10t is conservative.  

During transient oper-ation the heat flux (thermal power-to-water) would lag behind the neutron flux 

due to the inherent heat transfer time constant of the fuel which is 8I to 9 seconds. Also, the 

limiting safety system scram settings are at values which will not allow the reactor to be operated 

above the safety limit during norrmal operation or during other plant operating situations which 
have been analyzed in detail,(3,1) in addition, control rod scrams are such that for normal o01- ( 

crating transients the neutron flux transient is terminated before a significant increase In sur

face heat flux occurs. Scram times of each control rod are checked periodically to assume adequate 

insertion times. Exceeding a neutron flux scram setting and a failure of the control rods to re

duce flux to less than the scram setting within 1.5 seconds does not n6cessarily imply that fuel I 

danarued; however, for this specification a safety limit violation will be assum(ed any time a 

neutron flux scram setting is exceeded for longer than 1.5 seconds.  

If the scram occurs such that the neutron flux dwell time above the llmitling safety system setting 

is less than 1.7. secon('s, the safety limit will not be exceeded for normal turbine or generator 

trips, which are the most severe normal operating transients expected. These analyses show that 

even if the bypass system fails to operate, the design limit of the SLCPR Is not exceeded. Thus, 

use of a 1.5-second limit provides additional margin.  

The process computer has a sequence annunciation program which will indicate the sequence In which 

scrams occur such as neutron flux, pressure, etc. This program also indicates when the scram set 

point is cleared. This will provide information on how long a scram condition exists and thus pro

vide some mewasure of the energy added during a transient. Thus, computer information normally will 

be available for analyzing scrams; however, if the computer information should not be available for 

any scram analysis, Specification 2.1.1.c will be relied on to determine if a safety limit has been 

violated.  

Amendment No. -, A 41
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BASES FOR 2.1.2 FUEL CLADDING -LS 

void content are minor, cold watr from sources available during startup is not much colder 

than that already in tile' system, temperature coefficionts.are small , and control rod patterns 

are constrained to be uniform by operating procedures backed up by the rod worth minimizer.  

Worth of individual rods is very low In a uniform rod pattern. Thus, of all possible sources 

of reactivity input, uniform control rod withdrawal is the most probable cause of significant 

power rise. Because the flux distribution associated with uniform rod withdrawals does ndt In

volve high local peaks, and because several reds must be moved to change power by a signifi

cant percentage of rated, the rate of power rise is very, slow. Generally, the heat flux is in 

near equilibrium with the fission rate. In an assumed unifonn rod withdraw:al approach to the 

scram level, the rate of power rise is no more thOn 5% of rated per minute, and the I1PM system 

would be more than adequate to assure a scram before the power could exceed the safety limit.  

Procedural controls will assure that the IIM scram Is maintainedt up to 20% flow. This is ac

complished by keeping the reactor mode switch in the startup position until 20X flow Is ex

ceeded and the APRIl's are on scale. Then the reactor node switch may be switched to the rut, 

mode, thereby switching scram protection from the IR1M to the APRIM system.  

In order to ensure that the 1RI4 provided adequate protection against the single rod withdrawal 

error. a range of rod withdrawal accident5s was analyzed. This analysis included starting the 

accident at various power levels. The ,o)st 5(sv-re CeSQ involves an Iiti al "condlLion in which 

the reactor is .Just subcritical and the 1I!I systeirm is not yeL on scale. This condition exists 

at quarler rod density. A(dld I lona 1 coil Ierva L i sm -is take•u iti Lh i - A i I ys; Is by assum I ii LhaL 

the IPM channel closest to the withdrawn rod is bypassed. The resulIs of this analysis show 

that the reactor is scramined and p0ak power linited o 11% of raLe((1 power, thus nk Inta inIng a 1 irmi t 

above the SLCPR. Based on the above analysis, the WI.1 provides protection against local control 

rod withdrawal errors and Continuous wlLhdrawal of control rods in sequence and provides backup 

protection for the APR14.  

c. As demonstrated in Appendix E[-I and the Technical. Supplement to Petition to Increase Power 

Level , the reactor high pressure scram is a backup to the neutron flux scram, turbine stop 

valve closure scram, generator load rejection scram, and main steam isolation valve closure 

Amendment No. 7, ;,T, 41 
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BASES FOR 2.1.2 FUEL CLA)ODING - LS 

scram, for various reactor isolation incidents. However, rapid isolation at lower power levels 

generally results In hL19h pressure scram preceding other scrams because the transients are 

slower and those trips associated with the turbine generator are bypassed.  

The operator wiLl set the trip setting at I100 psig or lower. However, the actual set point 

canbe as nmch as 15.8 psi above the 1080 psig indicated set point due to the deviations dis

cussed above.  

d. A reactor vwater low level scram trip setting -12 inches (53 Inches indicator scale) relative to thf 

minimum normal water level (Elevation 302 9") will assure that power production will be terminate? 

with adequate coolant remaining in the. core. The analysis of the feedwater pump loss In the Tech

nical Supplement to Petition to Increase Power Level, dated April 1970, has demonstrated that 

approximately 4 feet of water remains above the core following the low level scram.  

The operator will set the low level trip setting no lower than -12 inches relative to the loWest 

normal opehating level. However, the actual set point can be at much as 2.6 Inches* lower due to 

the deviations discussed above.  

e. A reactor water low-low level signal -5 feet (5 Inches indicator scale) relative to the mInn ISm 

normal water level (Elevation 302' 9") wil1 assure that core cooling will continue even if level 

is dropping. Core spray cooling will adequately cool the core, as discussed in L.CO 3.1.4.  

The operator will set the low-low level core spray initiation point at no less than -5 feet (5 

inches idi cator scale) relative to the minlinum normal water level (Elevation 30V' 9"). 1lo-;ever, 

the actual set point can be as much as 2.6 Inches lower due to the deviatLions discussed above.  

f. Reactor power level may be varied by moving control rods or by varying the recirculation flow 

rate. The APRI system provides a control rod block to prevent rod withdrawal beyond a given 

point' at constant recirculation flow rate, ?nd thus to protect against the condi Ltion of a MCPR 

less thanthe' SLCPuThis rod block trip setting, which is automatically varied with recirculation 

flow rate. prevents an increase in the reactor power level to excesslve values due to control.  

rodi withdravial. The flgw variable trip setting provides substantial margin from fuel damage, 

assuming a steady-state operation at the trip setting, over the entire recirculation flow 

range. The margin to the safety limit increases as the flow decreases for the specified trip 

,setting versus flow relationship; therefore, the worst case MCPR which could occur during

17
AMiendment No. • 41



SURVEILLANCE REQUIREMENT
LIMITING CONDITION FOR OPERATION

3.1.7 FUEL RODS 

Appl icabil ity: 

The Limiting Conditions for Operation associated 
with the futel rods apply to tHiose parafle:cr¶ 
which monitor the fuel rod operating conditions.  

Object.ive: 

The objective of the Limiting Conditions for 
Operation is to assure the performance of the 
fuel rods.  

Specification: 

a. Avenaje Planar Linear Heat Generation Rate 
TAPL HGR -

During power operation, the APLIiG for eaca 
type of fue as a function of average pldnar 
exposure shall not exceed the limiting value 
shown in Figures 3.1.7a, 3.1.7b, 3.1.7c, 
3.1.7d and 3.1.7e. If at any time during 
power operation it is determined by nor':, 
surveillance that the limiting value fur 
APLIIGR is being exceeded at any node in the 

core, action shall be initiated within 15 
minutes to restore operation to within the 
prescribed limits. If the APLHGR at all 
nodes in the core is not returned to within 
the prescribed limits within two (2) hours, 
reactor power reductions shall be initiated 
at a rate not less than 10% per hour until 
APLIIGR at all nodes is within the prescribeo 
limits.

4.1.7 FUEL. RODS 

Applicability: 

The Surveillance Requirements apply to the 
paramaever, whiich monitui the ful rod 

operating conditions.  

Objective: 

The objective ot the Surveillance 
Requirements is to specify the type and 
frequency of surveillance to be applied tp 
the fuel rods.  

Specification: 

a. Average Planar Linear Heat Generation 

Rate (APLHGR) 

The APLIGR fot eaci type of t uCl as a 
function of average planar exposure 
shall be determined daily during 
reactor operation at > 25% rated 
thermal power.

63



SURVEILLANCE REQUIREMENTLII.ILTINiG CONlDITIONI FOR OIPERATIONl

b. Linear Heat Generation Rate (LIIGR) 

During power operation, the Linear Heat 
Generation Rate (LIIGR).of any rod in any 
fue] assembly at any axial location shall 
not exceed 13.4 KW/FT.  

If at any time during power operation It is 
determined by normal surveillance that tlhe 
limiting value for LIIGR is being exceeded 
at any location, action shall be initiated 
within 15 minutes to restore operation to 

within the prescribed limits. If the HIIGR 
at all locations is not returned to within 
the prescribed limits within two (2) hours, 
reactor power reductions shall be initiated 
at a rate riot less than 10% per hour until 
LIIGR at all locations is within the prescribed 
l iml ts.  

dment No, 5, ýf, 41
he en

b. Linear Heat Generation Rate (LI(GR) 

The LIIGR as a function of core height 
shall be checked daily during reactor 
operation at >25% rated thermal power.

(
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1.iMITING CONDITION FOR OPFRATTON 0 

c. Minimum _Criltical Power Ratio (rCPPR) 

Durinq power operation, the MCPR for all 8 x 8 
fuel at rated power and flow shall be as shown 
in the table below: 

LIMITING CONDITION FOR OPERFTING MCPR

Core Averaqe Incremental 
- E x -Exposure 

BOC to EOC minus 2 GWD/ST 

EOC minus 2 GWD/ST 
to 

EOC minus 1 GWD/ST 

EOC minus 1 GWD/ST to EC

Limi ting 
MCPR * 

> 1.38 

> 1.41 

1 1. 50

If at any time during power operation it is 
determined by normal surveillance that these 
limits are no longer met, action shall be 
initiated within 15 minutes to restore operation 
to within the prescribed limits. If all the 
operating MCPRs are not returned to within the 
prescribed limits within two (2) hours, reactor 
power reductions shall be initiated at a rate 
not less than 10% per hour until MCPR is 
within the prescribed limits.

For core 
shall be 
where Kf

flows other than rated the NCPR limits 
the limits identified above times Kf 
is as shown in Finure 3.1.7-1.

d. Power Flow Relationship Durinq Power Operation 

The power/flow relationship shall not exceed 
the limiting values shown in Fiqure 3.1.7.aa.  

*These limits shall be determined to be appl cable 

each operating cycle by analyses performed 
utilizing the ODYN transient code.

SHRVI.I.LANCE REQIJIREMFNT

e. Partial Loop Operation (
Under partial loop operation, surveillance 
requirements 4.1.7.a, b, c, and d above are 
applicable.

(
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c. Minimum Critical Power Ratio (MCPR) 

MCPR shall be determined daily durinc 
reactor Dower operation at >25% rated 
thermal Dower.  

d. Power Flow Relationship 

Compliance with the power flow relationship 
in Section 3.1.7.d shall be determined 
daily durino reactor operation.

I . i



I IMITTNG CONDITIION F[OR OPI RATIflN SIIRVUI.IANCE RFQtItRFMFNT 

2. Associated pump motor circuit breaker shall 
be opened and the br).eakter removed.  

If these conditions are not met, core power shall 
be rest-icted to QOl.5 percent of full licensed 
power.  

When operating with three recirculation loops in 
operation and the two remaining loops isolated, the 
reactor may operate at 100 percent of full 
licensed power in accordance with Figure 3.1.7aa 
and an APLHGR not to exceed 96 percent of the 
limiting values shown in Figures 3.1.7a, 3.1.7b ( 
and 3.1.7c, provided conditions 1 and 2 above 
are met for the isolated loops. If these 
conditions are not met, core power shall be 
restricted to 90.5 percent of full licensed 
Dower.  

During 3 loop operation, the limitin, MCPP shall 
be increased by 0.01.  

Power operation is not permitted with less than 
three recirculation loops in operation.  

If at any time during power operation it is 
determined by normal surveillance that the limitina 
value for APLHGR under one and two isolated loop opera
tion is being exceeded at any node in the core, 
action shall be initiated within 15 minutes to 
restore operation to within the prescribed 
limits. If the APLHGR at all nodes in the core 
is not returned to within the nrescribed limits 
for one and two isolated loop operation within 
two (2) hours, reactor power reduction shall be 
initiated at a rate not less than 10 percent 
per hour until APLIIGR at all nodes is within 
the prescribed limits.

(.4C.
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Figure 3.1.7a
AVERAGE PLANAR EXPOSURE (GWO/ST) 

Maximum Allowable Average Planar LHGR Applicable to 8DB250 Fuel 
as described in Reference 8
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Figure 3.1.7b

AVERAGE PLANAR EXPOSURE (GWD/ST) 

Maximum Allowable Average Planar LIIGR Applicable to 8DB274L and 8DB27411 Fuel 

as described in Reference 8.
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Figure 3.1.7c Maximum Allowable Average Plari jr LIIGR Applicable to 8DNB277 Fuel 

as described in Reference 8
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AVERAGE PLANAR EXPOSURE (GWD/ST)

Figure 3.1.7d Maximum Allowable Average Pltonnef IIIGR Applicable *to P8DNB277 and Future Reload Fuel 
as described in Reference 8.

Amendment No. $7, 41
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_ __,__ _S I-OR 3[1.1__ nd," 1 .7 FULL RODS 

Avereao Planar Linear Heat Generation Rate (APLIIGR) 

This specification assures that the peak cladding temperature following the postulated design basis loss-of-coolant 
accident will not exceed the limit specified in IOCFR50, Appendix K.  

Tile peak cladding temperature- Following a postulated loss-of-coolant accident is primarily a function of the average 
heat generation rate of all the rods of a fuel assembly at any axial location and is only dependent secondarily on 
the rod-to-rod power distribution within an assembly. Since expected local variations in power distribution within 
a fuel assembly affect the calculated peak clad temperature by less than + 20 F relative to the peak temperature for 
a typical fuel design, the limit on the average linear heat generation rate is sufficient to assure that calculated 
tcmperatures are within the 1OCFR50, Appendix K limit. The limiting value for APLIIGR is shown in Figure 3.1.7.  
These curves are based on calculations usina fhe models described in References 1, 2, 3, 5 & 6.  ( 

Analysis has been performed (Reference 7) which shows for isolation of 1 loop, operation limited to 98% of the 
limiting APL11GR shown in Figure 3.1.7 conservatively assures compliance with lOCIRSO, Appendix K.  

Linear Hfeat Generation Rate (LIGR) 

This specification assures that the linear heat generation rate Ur any rod is less than the design linear heat 
qeneration even if fuel pellet densification is postulated (Reference 12). The LHGR shall be checked daily during reactor 
operation at > 25% power to determine if fuel burnup or control rod movement has caused changes in power distribution.  

Minimum Critical Power Ratio (mCPR) 

At core thermal power levels less than or equal to 25%, the reactor will be operating at a minimum recirculation pump 

speed and the moderator void content will be very small. For all designated control rod patterns which may be employ 
at this point, operating plant experience and thermal-hydraulic analysis indicated that the resulting MCPR value is 

in excess of requirements by a considerable margin. With this low void content, any inadvertent core flow increase 
would only place operation in a more conservative mode relative tU MCPR. During initial startup testing

Amendment No. A, 41
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BASES FOR 3.6.3 AND 4.6.2 PROTCTIVE INSTRUMENTATION 

b. The control rod block functions are provided to prevent excessive control rod withdrawal so 

that MCPR is maintained greater than the SLCPR. The trip logic for this function is 1 oul of n; 

e.g., any trip on one of the eight APRM's, eight IRM's or four SRM's will result in a rod 

block. The minimum ins trument channel requirements provide sufficient instru,,cntation to 

assure the single failure criteria is met. The minimum instrument channel requirements for 

the rod block may be reduced by one for a short period of time to allow maintenance, 
testing, or calibration. This time period is only Q3% of the operating time in a month and ( 
does not significantly increase the risk of preventing an inadvertent control rod withdrawal.  

The APRM rod block trip is flow biased and prevents a significant reduction in MCPR especially 

during operation at reduced flow. The APRM provides gross core protection; i.e., limits the 

gross core power increase from withdrawal of control rods in the normal withdrawal sequence.  
The trips are set so that MCPR is maintained grrater than the SLCPR.  

The APRM rod block also provides local protection of the core; i.e., the prevention of critical 

heat flux in a local region of the core, for a single rod withdrawal error from a limiting control 

rod pattern. The trip point is flow biased. The worst case single control rod withdrawal 
error has been analyzed and the results show that with the specified trip settings rod with

drawal is blocked before the MCPR reaches the SLCPR, thus allowing adequate margin. Below %60% 

power the worst case withdrawal of a single control rod results in a MCPR > SLCPR without rod 
block action, thus below this level it is not required.  

The IRM rod block function provides local as well as gross core protection. The scaling arrange

menrt is such that trip setting is less than a factor of 10 above the indicated level.  

Analysis of the worst case accident results in rod block action before MCPR approaches the SLCPR.  

A downscale indication on an APRM or IRM is an indication the instrument has failed or the 

instrument is not sensitive enough. In either case the instrument will not respond to changes 

in control rod motion and the control rod motion is prevented. The downscale rod blocks are set 

at 5 percent of full scale for IRM and 2 percent of full scale for APRM (APRM signal is generated 
by averaging the output signals from eight LPRM flux monitors).  

237a 
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6.0 AD1I1 NISTRATIVE CONTROLS

6.1 Responsibi Litb 

6.1.1 The General Superintendent for Nuclear Generation shall be responsible for overall facility 
operation and shall delegate in writing the succession to this responsibility during his absence.  

6.2 Organization 

Offsite 

6.2.1 The offsite organization for facility management and technical support shall be as shown on 
Figure 6.2-1.  

Facili ty Staff 

6.2.2 The Facility organization shall be as shown on Figure 6.2-2 and: 

a. Each on duty shift shall be composed of at least the minimum shift crew composition shown 
in Table 6.2-1.  

b. At least one licensed Operator shall be in the control room when fuel is in the reactor.  
During reactor operation this licensed operator shall be present at the controls of the 

facility.  

"c. .At least two licensed Operators shall be present in the control room during reactor start
up, scheduled reactor shutdown and during recovery from reacLor trips.  

d. An individual qualified in radiation. protection procedures shall be on site when fuel is 
in the reactor.  

e. A Senior Licensed Operator shall be responsible for all movement of new and irradiated fuel 

within the site boundary. A Licensed Operator will be required to manipulate the controls of 

all fuel moving equipment except the reactor building crane. All fuel movements by the reactor 

building crane except new fuel movements from receipt through dry storage shall be under the 

direct supervision of a Licensed Operator. All fuel mnwvs within the core shall be directly 

monitored by a member uol the reacLor analyst group..  

Effective until the end of fuel Cycle 6. 245



6.0 AWpI INISIIPAIIV lv CONIROI.S 

6.1 Responsibility 

6.1.1 The General Superintendent for Nuclear Generation shall be responsible for overall facility operation and 

shall delegate in writing the succession to this responsibility during his absence.  

6.2 Organi7ation 

Offsite 

6.2.1 The offsite organization for facility management and technical support shall be as shown on Figure 6.2-1.  

Facility 
Staff 

6.2.2 The facility organization shall be as shown on Figure 6.2-2 and: 

a. Each on-duty shift shall be composed of at least the minimum shift crew composition shown in Table 

6.2-1.  

b. At least one licensed Operator shall be in the control room when fuel is in the reactor. During 

reactor operation, this licensed operator shall be present at the controls of the facility.  

c. At least two licensed Operators shall be present in the control room during reactor startup, scheduled 

reactor shutdown and during recovery from reactor trips.  

d. An individual qualified in radiation protection procedures shall be on site when fuel is in the 

reactor.  

e. A licensed Senior Reactor Operator shall be responsible for all movement of new and irradiated fuel ( 
within the site boundary. All core alterations shall be directly supervised by a licensed senior 

reactor operator who has no other concurrent responsibilities during this operation. A Licensed 

Operator will be required to manipulate the controls of all fuel handling equipment except movement of 

new fuel from receipt through dry storage. All fuel moves within the core shall be directly monitored 

by a member of the reactor analyst group.  

(a)Effective for fuel cycle 7 and all refuelings thereafter. 245-1



Table 6.2-1 

MIiMXUI SHI!FT C .O,', POS.ITION (

Normal Operation Shutdown Condition

(3) Operation 
W/O Process Computer

Reactor(4) 
Startups

Senior Operator 

Operator 

Unlicensed (2)

11 

2 

2

1 

1

1 

2 

3'

1 

3 

2-

Notes: 

(I) At any one time more licensed or unlicensed operating people could be present for maintenance, 

repairs, fuel outages, etc.  

(2) Those operating personnel not holding an "Operator" or "Senior Operator" License.  

(3) For operation longer than eight hours without process computer.  

(4) For reactor startups, except a scram recovery where the reason for scram is both clearly under

stood and corrected.

Effective until the end of fuel Cycle 6

Li censo

(
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Table 6.2-1 

MINIMUM SHIFT CiW CO.POSITIGN(1) 

Operation( 3 ) Reactor( 4 ) 

LWicense Normal Operation Shutdown Condition W/O Process Computer Startups 

Senior Operator % 1 1(6) 1 1 

Operator 2 1 2 3 

Unlicensed( 2 ) 2 1 3 2 

Shift Technical Advisor 1 I(5) 1 1 

Notes: 

(1) At any one time, more licensed or unlicensed operating people could be present for maintenance, repairs, fuel 

outages, etc.  

(2) Those operating personnel not holding an "OperaLing" or "Senior Operator" License.  

(3) For operation longer than eight hours without process computer.  

(4) For reactor startups, except a scram recovery where the reason for scram is both clearly understood and correcte!' 

(5) Hot shutdown condition only.  

(6) An additional senior reactor operator who has no other concurrent responsibilities shall supervise all core 

alterations.

T l-Effective for fuel cycle 7 and all refuelings thereafter. 248-1



UNITED STATES 

"NUCLEAR REGULATORY COMMISSION 
V --WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO.41 TO FACILITY OPERATING LICENSE NO. DPR-63 

NIAGARA MOHAWK POWER CORPORATION 

NINE MILE POINT NUCLEAR STATION, UNIT NO. 1 

DOCKET NO. 50-220 

1.0 introduction 

By letter dated April 21, 1980 (Reference 1) as supplemented by references 
2 and 3, Niagara Mohawk Power Corporation (NNIPC), the licensee, proposed 
changes to Technical Specifications for Nine Mile Point Unit 1 (NMP-I).  
NM4PC has proposed these modifications to support its review of future 
reloads for NMP-l under the provision of 10 CFR 50-59. This evaluation 
is only for the proposed changes to the Technical Specifications which 
will all ow NMPC to conduct future refuelings without prior NRC approval 
if the conditions delineated in 10 CFR 50.59 are satisfied. Documentation 
regarding future reload evaluations shall be retained on-site, in accor
dance with Technical Specification Section 6.10, available for review by 
personnel from the NRC Office of Inspection and Enforcement. Please note 
that the evaluation contained in Section 2 does not constitute approval 
of '!IPC's future reloads.  

By letter dated September 13, 1979, the licensee was requested to submit 
Standard Administrative Controls which required direct supervision of 
core alterations by a licensed Senior Reactor Operator (SRO) who had no 
concurrent duties. The evaluation of the Niagara Mohawk commitment is 
provided in Section 3.  

2.0 10 CFR 50.59 Reload Evaluation 

The main changes to the Technical Specifications and our evaluations are 
discussed below: 

2.1 Safety Limit Critical Power Ratio (SLCPR) 

The proposed change is to delete the quantitative value of safety 
limit critical power ratio (SLCPR) from the Technical Specifications.  
The licensee indicates that the SLCPRs are bounded by the values 
specified in reference 4 (reference 12 of the Technical Specifi
cations) which are 1.07 for 8 x 8 retrofit fuel and 1.06 for 8 x 8 
fuel. These SLCPR values have previously been accepted in Reference 
4. In the future if the SLCPRs change in the referenced document, 
the licensee is required to update the Technical Specifications 
reflecting the change for the SLCPRs in the revision to the referenced 
document. On this basis, we conclude that the proposed change is 
editorial in nature and is acceptable.  

810o 260 q
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2.2 Total Peaking Factor 

The total peaking factor (TPF) has been changed from its limit of 
3.02 for 8 x8 fuel and 3.00 for 8 x 8R fuel to a common limit for 
all 8 x 8 fuel. Since the proposed value of TPF (3.00) is less than 
or equal to the present TPF limit, the change in the TPF limit is 
acceptable.  

2.3 Exposure Dependent Minimum Critical Power Ratio (MCPR) 

The steady state operating limit for the minimum critical power ratio 
(MCPR) has been changed to exposure dependent MCPR limits as shown in 
reference 3.  

The previous MCPR limit was determined based on calculations using 
the REDY model described in NEDO-10802 (reference 6). As part of 
the evaluation of the REDY model, three turbine trip tests were per
formed at the Peach Bottom, Unit 2 Plant. The purpose of the test 
was to provide experimental data for code verification and to improve 
the understanding of integral plant behavior under transient con
ditions. The results from the program have revealed that in certain 
cases the results predicted by the REDY model are nonconservative.  
Taking into account these results and discussion with the General 
Electric Company, we therefore reviewed the General Electric Company's 
new ODYN methods. The ODYN methods have been approved and accordingly, 
we required the licensee to reanalyze for the reload fuel the following 
transients (reference 7) for the thermal limit determination: 
(1) feedwater controller failure - maximum demand, (2) generator 
load rejection and (3) turbine trip.  

We have reviewed the results in reference 2 submitted to support the 
changes to the MCPR limit in the Technical Specifications. From our 
evaluation, we conclude that, (1) the methods used and the transients 
reanalyzed to determine the thermal limits meet the requirements 
specified in reference 7, (2) the resulting MCPR limits do not violate 
the criteria specified in Section 4.4 of the Standard Review Plan and, 
therefore, the proposed change is acceptable.  

2.4 Linear Heat Generation Rate Power Spiking Penalty 

The linear heat generation rate (LHGR) power spiking penalty has 
been removed from the Technical Specifications. For the Cycle 6 
predicted worse case, the maximum transient LHGRs, including the 
power spiking penalty, have demonstrated that the exposure dependent 
safety limit LHGRs (reference 4) are not violated. Analyses for 
future cycles should be performed to assure worse case transient 
LHGRs are within the exposure dependent safety limit LHGRs. This 
change has been accepted by reference 5.
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2.5 Maximum Average Planar Linear Heat Generation Rate (MAPLHGR) 

The proposed new MAPLHGR limits are calculated out to higher 
exposures ('from 30,000 MWD/STU to 40,000 MWD/STU) by the previously 
approved methods initially used for the fuel with exposures up to 
30,000 MWD/STU. The changes in the four figures (Figures 3.17 a, b, 
c, and d) are the result of extending the MAPLHGR limits to 36,000 
MWD/STU for 8DB250 fuel, 8DB274L and 9DB274H fuel, 8DNB277 fuel and 
P8NDB277 fuel, respectively.  

Although the methodology used is generally applicable for an average 
planar exposure up to 36,000 MWd/t, the staff believes the effects 
of enhanced fission gas release in high burnup fuel (above 30,000 
MWd/t) are not adequately accounted for in your submittals. To 
compensate for this deficiency, the staff has estimated the amount 
of kiAPLHGR limits in Figures 3.1.7a to 3.1.7d of the proposed Tech
nical Specifications should be reduced to assure the peak cladding 
temperature and local oxidation are below the limits allowed by 10 
CFR 50.46. The reduction imposed is based on the results of 
comparative calculations of fuel volume average temperature performed 
by General Electric using GEGAP III with and without an NRC correction 
for enhanced fission gas release and the relationship between peak 

cladding temperature and MAPLHGR increased presented in NEDE-23786-l-P.  
In estimating the r4APLHGR reduction, the staff conservatively assumed 
the change in volume average temperature can be translated directly 
into a peak cladding temperature change. Table 1 gives the percent 
reduction in MAPLHGR as a function exposure above 30,000 M1d/t for 
the types 8DB250, 8DN274L, H, 8DNB277 and P8DNB277 fuel in your sub
mittals. We have limited the extension of the MAPLHGR to 36,000 MWd/t 

to account for the uncertainties in enhanced fission gas release 
above this exposure.  

TABLE 1 - REDUCTION IN MAPLHGR AS A FUNCTION OF EXPOSURE 

Exposure MWd/t 30,000 32,000 34,000 36,000 

Reduction MAPLHGR, 10.0 13.33 16.67 20.0 

These MAPLHGR reductions to the licensee's proposed Technical Specifi

cations in Figures 3.1.7a to 3.1.7d assures that the cladding tempera
ture and local cladding oxidation would remain below the 2200'F 
(peak cladding temperature) and 17 percent (local cladding oxidation) 
limit allowed by 10 CFR 50.46 when the effects of enhanced fission 
gas release above 30,000 MWd/t are conservatively accounted for.  

2.6 Conclusion 

We have concluded that the changes to N!,P-l Technical Specifications 
are acceptable.
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3.0 SRO Responsibility Evaluation 

In 1974, the NRC requested that all power reactor licensees submit 
standard administrative control requirements. By subsequent letter 
dated July 6, 1979, the licensee was requested to comply with the 
prior NRC request CReference 8). One of these requirements called for 

the direct supervision of core alterations by a licensed Senior Reactor 
Operator (SRO) who had no concurrent duties.  

The licensee has forwarded a Technical Specification page change which 
complies with the NRC requirements. We conclude that these changes are 
acceptable.  

4.0- Environmental Consideration 

We have determined that the amendment does not authorize a change in 
effluent types or total amounts nor an increase in power level and will 
not result in any significant environmental impact. Having made this 
determination, we have further concluded that the amendment involves an 
action which is insignificant from the standpoint of environmental impact 

and, pursuant to 10 CFR §51.5(d)(4), that an environmental impact state

ment or negative declaration and environmental impact appraisal need not 

be prepared in connection with the issuance of this amendment.  

5.0 Conclusion 

Wie have concluded, based on the considerations discussed above, that: 

(1) because the amendment does not involve a significant increase in the 

probability or consequences of accidents previously considered and does 

not involve a significant decrease in a safety margin, the amendment does 

not involve a significant hazards consideration, (2) there is reasonable 

assurance that the health and safety of the public will not be endangered 

by operation in the proposed manner, and (3) such activities will be 
conducted in compliance with the Commission's regulations and the issuance 

of this amendment will not be inimical to the common defense and security 
or to the health and safety of the public.

Dated: March 19, 1981
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-220 

NIAGARA MOHAWK POWER CORPORATION 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) has issued 

Amendment No.41 to Facility Operating License No. DPR-63 issued to Niagara Mohawk 

Power Corporation ('the licensee) which revised the Technical Specifications 

for operation of the Nine Mile Point Nuclear Station, Unit No. 1 (the 

facility) located in Oswego County, New York. The amendment is effective 

as of its date of issuance.  

The amendment revises the Technical Specifications for (1) 10 CFR 50.59 

Reload Approval, (2) Senior Reactor Operator Refueling Responsibilities, and 

(3) Administrative changes.  

The application for the amendment complies with the standards and 

requirements of the Atomic Energy Act of 1954, as amended (the Act), and 

the Commission's rules and regulations. The Commission has made appropriate 

findings as required by the Act and the Commission's rules and regulations 

in 10 CFR Chapter I which are set forth in the license amendment. Prior 

public notice of this amendment was not required since the amendment does 

not involve a significant hazards consideration.  

The Commission has determined that the issuance of this amendment will 

not result in any significant environmental impact and that pursuant to 

10 CFR 951.5(d)(4) an environmental impact statement or negative declaration 

and environmental impact appraisal need not be prepared in connection with 

issuance of this amendment.

8103 26ol W,
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For further details with respect to this action, see (1) the application 

for amendment dated April 21, 1980, (2) Amendment No.41 to License No.  

DPR-63, and (3) the Commission's related Safety Evaluation. All of these 

items are available for public inspection at the Commission's Public Document 

Room, 1717 H Street, NW., Washington, D. C. and at the Penfield Library, 

State University College at Oswego, Oswego, New York 13126. A copy of 

items (2) and (3) may be obtained upon request addressed to the U. S.  

Nuclear Regulatory Commission, Washington, D. C. 20555, Attention: Director, 

Division of Licensing.  

Dated at Bethesda, Maryland this 19th day of March 1981.  

FOR THE NUCLEAR REGULATORY COMMISSION 

ThomasA. Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing


