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Dear Mr. Berry: Clare Miles 
R. Diggs 

The Commission has issued the enclosed Amendment 40 Facility Operating 

License No. OPR-64 for the Indian Point Nuclear Generating Unit No. 3. This 
amendment consists of changes to the Technical Specifications in response to 
your application transmitted by letter dated November 2, 1981.  

The amendment revises the Technical Specifications to accommodate plant 

operation with up to 12% of the steam generator tubes plugged.  

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

Sincerely, 

John 0. Thoma, Project Manager 
Operating Reactors Branch No. I 
Division of Licensing

Enclosures: 
1. Amendment No. 40 to DPR-64 
2. Safety Evaluation 
3. Notice of Issuance 

cc: w/enclosures 
See next page
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Assistant General Counsel 
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Research Group, Inc.  
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Mr. J. P. Bayne, Senior Vice Pres.  
Power Authority of the State 

of New York 
Columbus Circle 
New York, New York 10019 

Theodore A. Rebelowski 
Resident Inspector 
Indian Point Nuclear Generating 
U. S. Nuclear Regulatory Commission 
P. 0. Box 38 
Buchanan, New York 10511 

Joyce P. Davis, Esquire 
Law Department 
Consolidated Edison Company of 
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Director, Technical Development 
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Ezra I. Bialik 
Assistant Attorney General 
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New York. State Department of Law 
2 World Trade Center 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION " 

WASHINGTON, D. C. 20555 

POWER AUTHORITY OF THE STATE OF NEW YORK 

DOCKET NO. 50-286 

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3 

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 40 
License No. DPR-64 

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

A. The application for amendment by Power Authority of the State of New 
York (the licensee) dated November 2, 1981, 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.  
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license 
amendment, and paragraph 2.C(2) of Facility Operating License 
No. DPR-64 is hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised through Amendment No. 40, are 
hereby incorporated in the license. The licensee shall 
operate the facility in accordance with the Technical 
Specifications.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 

~Steven A. Varga, Chief 
(Operating Reactors Branch No.l1 

Division of Licensing 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: November 13, 1981



ATTACHMENT TO LICENSE AMENDMENT NO. 40 

FACILITY OPERATING LICENSE NO. DPR-64 

DOCKET NO. 50-286

Revise Appendix A as follows: 

Remove Pages 

2.1-2 
Figure 2.1-1 

2.3-2 
3.10-1 
3.10-9 
3.10-11

Insert Pages 

2.1-2 
Figure 2.1-1 

2.3-2 
3.10-1 
3.10-9 
3.10-11



thermal power, reactor coolant temperature and pressure have been related 

to DN3 through the W-3 DKB "L" grid geometry correlation.(3) The W-3 DNB 

correlation has been developed to predict the DNB flux and the location 

of DKB for axially uniform and non-uniform heat flux distributions. The 

local DhT heat flux ratio, DNBR, defined as the ratio of the heat flux 

that would cause DNM at a particular core location to the local heat flux, 

is indicative of the margin to DNB. The minimum value of the DIOR during 

steady state operation, normal operational transients, and anticipated 

transients is limited to 1.30. This corresponds to a 95% probability a: 

a 95: confidence level that Dh3 will not occur and is chosen as an appro

priate margin to DXB for all operating conditions.(1) 

The curves of Figures 2.1-1 and 2.1-2 represent the loci of points of 

ther--al power, coolant systf pressure and average te=perature for which 

the DNBR is no less than 1.30. The area where clad integrity is assured 

is below these lines.  

The calculation of these limits includes an FN of 1.55, DNB penalties for L H N 

increased pellet eccentricity, local power spikes, 8 uncertain:y in FWH,up to 12t 

steam generator tube pluqqinq, and a reference cosine with a peak of 1.55 for 

axial power shape.(3) 

Figures 2.1-1 and 2.1-2 include an allowance for an increase in the enthalpy 

rise hot channel factor at reduced power based on the expression: 

N - (3) 
- 1.55 [1 + 0.2 (1-P)] where P is the fraction of rated power.  

The control rod insertion ii.=Its are covered by Specification 3.10.  

Higher hot charzel factors could occur at lower power levels because 

additio-_.. :ontrol rods are in the core. However, the control rod 

... Ptrtion li-mits for four loop and three loop operation as dictated by 

Figures 3.10-4 and 3.10-5, respectively, insure that the DNBR is always 
(3) greater at partial power than at full power.

Amendment No. 40 2.1-2
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where 

AT, = Indicated LT at rated power, 57.8*F 

Tavg W Average temperatutre, *F 

V- - Invlcated T at nominal conditions at rated power, 571.5"F 

P = Pressurizer pressure, psig 

P1 - Indicated nominal pressurizer pressure at rated power - 2235 psig 

K, 1.200 K1.11 hre0oo 

K .02 Four Loop X2 0.0129 Thperaionp 
2 Operation Operation 

K3 _0.000731 K3 _0 .000. 7 

K1  is a constant which defines the over temperature AT trip margin 

during steady state operation if the temperature, pressure and 

f(AI) terms are zero.  

K2  is a constant which defines the dependence of the overtemperature 

AT set point to Tave.  

K3 is.a constant which defines the dependence of the overte=perature 

AT set point to pressurizer pressure.  

Al - qt - q b where qt and qb are the percent power it. the top 

and bottom halves of the core respectively, and qt + qb is total 

core power in percent of rated power.  

f(LI) - a function of the iudicated difference between top and 

bottom detectors of the power-range nuclear ion chambers; with 

gains to be selected based on measured instrument response 

during plant startup tests, where qt and qb are as defined 

above such that: 

(a) for q- q within -20, +15 percent, f(At) - 0.  

(b) for each percent that the magnitude of q- qb exceeds 

+15 percent, the LT trip set point shall be aufomatically 

reduced by an equivalent of 6.0 percent of rated power.  

(c) for each percent that the magnitude of qt - qb exceeds 

-20 percent, the LT trip setpoint shall be automatically 

reduced by an equivalent of 1.5 percent of rated power.

Amendment No. 40 2.3-2



Av~2ilcabilirv: 

Applies to the l±lcts on core fission power distributions and to the limits 

on control rod operations.  

Objectives: 

To ensure: 

1. Core subcritica.i-iy after reactor trip, 

2. Acceptable core power distribution during power operation in order to main

tain fuel integrity in normal operation and transients associated with 

faults of. moderate frequency, supplemented by automatic protection and by 

ad-inistra:ive procedures, and to maintain the design basis initial con

dizions for limii:ng faults, and 

3. Limit potential reactivity insertions caused by hypothetical control rod 

ejecticn.  

Soecifications: 

3.10.1 Shutdo-w-a ReactIvirv 

The shu:dc-,- margin shall be at least as great as shown in Figure 3.10-1.  

3.10.2 Po-wer Distribution Limits 

3.10.2.1 At all times, except during low power physics tests, the-ho: channel 

factors defined in the basis must meet the following limits: 

FQ(Z) < (2.04/P) x K(Z) for P - 0.5 

F (Z) < (4.O8/P)x K(Z) for P 1 0.5 

F < 1.55 i1 + 0.2 (1-?)] 

where P is the fraction of full power at which the core is OFerating.  

K(Z) is the fraction given in Figure 3.10-2 and Z is the ccre helch: 

location of FQ.  

. 40 3.0-1



"" Ent eirint Ieat Flux 1'-t Chant.i. factor, is defined as the allowu1,tue 

on heat flix r.euired for .anufactr~nr. tolerances. The ehf-,ineerinR factor 

" allow; fnr loc1. e4rtations Ln enrichment, pellet density and diamuete., 

aur fce .re.' -of tile ,sel r'd and tecentricity of the gap between pellet and 

clad. r€ombined otatittically the net effect is a factor of 1.03 to be 

applied, to fuel roa surface heat flux.  

, lNuclea? Enthalpv Rise Hot (.hannel Factor, is defined as the ratio 

of the integral of linear po.wer along the rod with the highest integrated 

power te the average rod power.  

It should be noted that e is base'4 on an Integral and is used as such 

in theDNB calculations. Local heat fluxes are obtained by using.hot 

channel and adja.ent •hannel explirit power shapes which take into account 

variationg in horizontal (x-v) power shapes throughout the core. Thus the 

horizontal Vfewer shape at the point of maximum heat flux is not necessarily 

directly related to 

An %q ehne lope- of 2.04 ti-es the no~aiized peaking fac-tor axia~l 

de4pe-nedncm of Figs- 3.10-2 has been detez• M-nsistent with A4eChPfix K 

criteria and is satisfied by all pe-rat-aing rrane-vezrs cnsistent writh 

the tec--nical srpe-ificaticns on power dist-ibu-tion contO-r- as given in 

Section 3.10. The results of the. loss of C=lant actident analyses 

based on t.-is upper bound orar"lized envumlc--e of F'iq-e 3.10-2 derTcf
strate a peak clad temperature of 1996 0 F, which is well within the 

peak clad temperature limit of 2200 0 F. I2] 

When an FT me~surement is taken, both experimental error and manufacturing 

toleranct" must be allowed for. Five percent is the appropriate allowance 

for a fll core map taken with the moveable incore detector flux mapping 

system arid thre" percent is the appropria:e allowance for manufacturing 

tolerance.  

In the Mrj,'rfieed limit of t there is a A percent allowance for 

uncertal:itles which meins that normal operation of the core is expect I 

to result in I1 1.55/1A.0. The logic Ibehind the larger uncertaint) In 

this case is that (0) Por,-sal perturbations In the radial power shape

3 . 10-9Ar.rxt" % t".3r. . IX4 0



"* 4. Axial power dis:ribution control procedures, which are r{vcn in te.rms 

• .f. flux difference contý-A and control bank insertion l'.ts,are 

observed. k-lux difference refers to the difference in signals between 

the top and b~ttom halves of two-section excore'neutron detectors. The 

flux difference is a measure of the axial offset which is defined as 

the difference In normalized power between the top and bottom halves 

of the core.  

-N 
The per=itted relaxation in allows radial power shape changes with 

rod insertion to the Insertion limits. It has been determined that 

"provided the above conditions 1 through 4 are observed, these hot channel 

factors li=its are met. In Specification 3.10.2, FQ is arbitrarily liirtee 

for PM0.5 (except for low power physics tests).  

The procedures for axial power distribution control referred to above are 

designed to =inimize the effects of xenon redistribution on the axial power 

distribution during load-follow maneuvers. Basically, control of flux.  

difference is requirld to li=it the difference between the current value 

of Flux Difference (LI) and a reference value which corresponds to the full 

power equilibrium value of Axial Offset (Axial Offset a LI/fractional power).  

The reference value of flux difference varies with Pover level and burnup 

but expressed as axial offset it varies only with bu.nup.  

The technical specifications on power distribution control assure that FQ 

upper bound envelope of 2.04 times Figure 3.10-2 is not exceeded and xenon 

distributions are not developed which at a later time, would cause greater 

local power peaking even though the flux difference is then -within the 

li=its specified by the procedu:e.  

The target (or reference) value of flux difference is dete-mined as 

follows. At any time that equilibrium xenon conditions have been 

established, the indicated flux difference is noted with 

the control rod bank more: 

than 190 steps withdrawn (i.e. normal.full power operating position 

appropriate for the time in life, usually withdraun farther as burnup 

3.10-1l 

;40



S "" UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 40 TO FACILITY OPERATING LICENSE NO. DPR-64 

POWER AUTHORITY OF THE STATE OF NEW YORK 

INDIAN POINT NUCLEAR GENERATING UNIT NO. 3 

DOCKET NO. 50-286 

BACKGROUND 

The Power Authority of the State of New York (PASNY) submittal dated November 2, 
1981 provides a revised emergency core cooling system (ECCS) analysis for 
Indian Point-3 with a steam generator tube plugging level of 12 percent. The 
analysis was performed using a February 1978 version of the Westinghouse evalu
ation model with approved modifications.  

The changes to the Technical Specifications requested by the licensee to approve 
the 12% steam generator tube plugging limit are as follows: 

a. Page 2.1-2 
This page has been updated to include the new 12% steam generator tube 
plugging limit.  

b. Figure 2.1-1 
This curve has been updated to reflect the new steam generator tube plugging 
limit and has been corrected per Westinghouse-recommendations.  

c. Page 2.3-2 
This page has been revised as recommended by Westinghouse to account for a 
slightly reduced primary coolant flow due to the increased steam generator 
tube plugging.  

d. Page 3.10-1 
This page has been updated to include the new 2.04 total core peaking factor 
limit as utilized in the analysis to justify a 12% steam generator tube 
plugging limit.  

e. Page 3.10-9 and Page 3.10-11 
These pages, found in the basis section of the Technical Specifications, 
have been updated to reflect the analysis results presented for 12% steam 
generator tube plugging.  
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EVALUATION 

The licensee (PASNY) has submitted an ECCS re-analysis assuming 12% uniform 
plugging of steam generator tubes. The analysts was performed with the 
approved version of the Westinghouse evaluatton model (February 1978).  
Modification to computer Input included reduction in the primary steam 
generator flow area and volume. Also included was an assessment of the impact 
of using the cladding swelling and rupture models proposed in NUREG-0630.  
Three large Breaks were calculated which is appropriate for this type of 
re-analysis. A new value of Fq=2.04 was determined from the limiting .8 
double ended break. The licensee conducted a modified final acceptance 
criteria analysis for their present end of cycle conditions and concluded 
a minimum allowed peaking factor is 2.00. Therefore the calculated value 
for peaking factor of 2.04 is acceptable.  

The analyses were performed in accordance with 10 CFR 50 Appendix K and 
related RSB posittons. The model changes properly reflect changes in plant 
conditions. The new-value of Fq ts properly consistent with the revised 
analysis. We therefore find the revised ECCS analysis and Fq changes 
acceptable.  

The licensee has analyzed the proposed increase in steam generator tube 
plugging with respect to transients and accidents analyzed in the Safety 
Analysis Report CSAR). They have concluded that the incorporation of these 
modifications: a) will not change the probability nor the consequences of 
an accident or malfunction of equipment important to safety as previously 
evaluated in the Safety Analysis Report; b) will not increase the possibility 
for an accident or malfuncti'on of a different type than any evaluated 
previously in the Safety Analysis Report; and c) will not reduce the margin 
of safety as defined in the basis for any Technical Specification.  

Based on our review of the licensee's ECCS analysis, the proposed technical 

specification changes are acceptable.  

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 statement or negative declaration and environmental 
impact appraisal need not be prepared in connection with the issuance of this 
amendment.
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CONCLUSION 

We 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 tn a safety margin, the amendment does not 
involve a significant hazards consideration, (2) there is reasonable assurance 
that the health and safety of the publtc will not be endangered by operation 
in the proposed manner, and C31 such activtties will be conducted in com
pliance 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.  

Date: November 13, 1981



7590-01

UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-286 

POWER AUTHORITY OF THE STATE OF NEW YORK 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

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

Amendment No. 40 to Facility Operating License No. DPR-64, issued to the 

Power Authority of the State of New York (the licensee), which revised 

Technical Specifications for operation of the Indian Point Nuclear Generating 

Unit No. 3 (the facility) located in Buchanan, Westchester County, New York.  

The amendment is effective as of the date of issuance.  

The amendment revises the Technical Specifications to accommodate plant 

operation with up to 12% of the steam generator tubes plugged.  

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.  

812070078 BgII113 
PDR ADOCK 05000286 P 

D



7590-01

- 2 

The Commission has determined that the issuance of this amendment 

will not result in any significant environmental impact and that pursuant 

to 10 CFR §51.5(d)(4) an environmental impact statement or negative declaration 

and environmental impact appraisal need not be prepared in connection with 

issuance of this amendment.  

For further details with respect to this action, see (1) the application 

for amendment dated November 2, 1981, (2) Amendment No. 40 to License No.  

DPR-64, 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, N. W., Washington, D. C. and at the White Plains Public Library, 

100 Martine Avenue, White Plains, New York. 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 13th day of November 1981.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Marshall.Grotenbuis, Acting Branch Chief 
Operating Reactors Branch No. 1 
Division of Licensing


