
John D. O'Toole 
Vice President 

Consolidated Edison Company of New York, Inc.  
4 Irving Place, New York, NY 10003 
Telephone (212) 460-2533

January 30, 1986

Indian Point Unit No. 2 
Docket No. 50-247

Director of Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

ATTIN: Mr. Steven A. Varga, Project Director 
RVR Project Directorate No. 3 
Division of PWVR Licensing - A 

Dear Mr. Varga: 

On November 19, 1985 we submitted an "Application for Amendment to 

Operating License" requesting that the fuel assembly enrichment and spent 

fuel pool assembly loading limits be changed to permit the use of higher 

enrichment reload fuel assemblies. Attachment A to this letter is in 

response to a request by your staff for additional information regarding 

our November 19, 1985 submittal.  

Should you or your staff have any further questions, do not hesitate to 

call.  

Ve truly yours, 

cc: Senior Resident Inspector 
U. S. Nuclear Regulatory Commission 
P. 0. Box 38 
Buchanan, New York 10511

8602040048 860130 
PDR ADOCK 05000247 
P PDR



ATTACHMENT A 

Response to NRC Request for Additional 
Information Regarding Con Edison's 
November 19, 1985 Application for 
Amendment to Operating License 

Consolidated Edison Company of New York, Inc.  
Indian Point Unit No. 2 

Docket No.50-247 
Facility Operating License No. DPR-26 

January, 1986



Item No. 1: 

Response: 

Item No. 2: 

Response: 

Item No. 3: 

Response:

Provide a statement indicating if Plant Procedures will 
require a revision in order to comply with the proposed 
technical specification.  

The necessary Indian Point 2 (IP-2) Procedures will be 

revised, when the proposed technical specification is 

approved, in order to assure compliance with our technical 

specifications. The revisions will be reviewed and 

approved by the Station Nuclear Safety Committee prior to 

issuance of the procedure.  

Provide a statement indicating if gadolinium is currently 

used as a neutron poison at IP-2.  

Gadolinium is not currently used as a neutron poison at 

IP-2.  

Provide the basis and justification for the uncertainties 
in keff attributable to the CASMO/PDQ method, fuel/rack 
manufacturing tolerances and depletion dependent isotopics 
and cross sections.  

Calculational Biases, Uncertainties and Conservatisms 

Calculational biases and uncertainties attributable to the 

calculational method, fuel rack manufacturing tolerances, 

depletion dependent isotopics and cross sections have been 

accounted for in the following manner: 

k k2 + k 2  + k2 2 +2 2 
keff= knom+ Bmeth+ kbu+ (kecc enr klp itch+ k cw+ kbc+ kbt 

+2 2 1/2 + id kmeth)



k.  nom 

Bmeth 

kbu

= nominal keff from the CASMO/PDQ 

calculation 

= bias in the method compared to criticals 

= uncertainty attributed to burnup dependent 

isotopics and cross sections

k = uncertainty attributable to eccentric fuel 

loading 

ken r  = uncertainty attributable to variations in 

as-built fuel enrichment 

kpitch = uncertainty attributable to variations in 

cell pitch 

k = uncertainty attributable to variations in cw 

cell wall thickness 

kbc = uncertainty attributable to variations in 

boron poison concentration 

kbt = uncertainty attributable to variations in 

poison plate thickness

kmeth

= uncertainty attributable to variations in 

storage cell inside dimension 

= uncertainty in CASMO/PDQ method.

The nominal keff of 0.906 is based on the CASIO/PDQ 

analysis. Benchmarking of the CASMO/PDQ method to 

critical experiments (Reference 2) has demonstrated that 

this method overpredicts the keff of the criticals by

where:



S 0 

0.002 (CASMO/PDQ keff  = 1.002 +1- .006 at 95/95% 

confidence level). It is therefore conservatively assumed 

that the method bias (Bmeth) is zero. This is further 

confirmed by the comparison of the CASMO/PDQ method 

(Reference 3) against the previous KENO analysis presented 

in Reference 1 for the IP-2 fuel storage racks. The 

latter was approved by the NRC in Safety Evaluation Report 

(SER) dated January 11, 1982.  

The uncertainty attributable to the burnup dependent 

isotopics has been taken as 0.02. The basis for this 

assumption is discussed below. It is further 

conservatively assumed that this uncertainty is additive 

rather than being combined statistically with the other 

uncertainties.  

Uncertainties attributable to fuel and rack manufacturing 

tolerances have been analyzed previously with Hammer 

(MUFT/THERMOS cross section code) and Exterminator 

(diffusion theory code) for the IP-2 fuel storage racks 

(Ref. 1) and have been approved by the NRC in SER dated 

January 11, 1982. In the present application there are no 

hardware changes proposed to the fuel storage racks.  

Therefore, there is no reason that reanalysis for the 

variation in keff due to fuel/rack tolerances with the 

CASMO/PDQ method would yield any different conclusion than



S 0 

given by the Hammer/Exterminator analyses in Reference 1 

since the structure and materials of the fuel storage 

racks have not changed. It is therefore acceptable to 

apply uncertainties attributable to fuel and rack 

manufacturing tolerances developed previously (Ref. 1) to 

the present analysis. The present analysis used the upper 

enrichment limit of 4.3%, which includes enrichment 

variation uncertainty. The actual fuel design will have 

enrichment less than 4.3% by the magnitude of enrichment 

uncertainty. Therefore, the uncertainty in the 

calculation of k due to fresh fuel enrichment variation is 

taken to be equal to 0.0.  

Bencbmarking of the CASMO/PDQ method against critical 

experiments (Ref. 2) has demonstrated that the kmeth is 

equal to 0.006, which is the same as the kmeth for KENO 

indicated in Reference 1. The basis for using the method 

uncertainty from Reference 2 is discussed below.  

Statistically combining the fuel/rack tolerance 

uncertainties indicated in Reference 1 and the CASMO/PDQ 

method uncertainty of 0.006 yields a value of 0.01.  

Adding this and the 0.02 uncertainty attributable to the 

burnup dependent isotopics to the best estimate eigenvalue 

of 0.906 provides a keff of .936 with all uncertainties 

accounted for. The keff of 0.936 represents a 0.014 

margin to the .95 criterion.



Basis for Method Uncertainty

The CASMO/PDQ method has been benchmarked against 16 of 

the B&W critical experiments (Reference 4) as described in 

Reference 2. The method uncertainty from that study has 

been used in the present analysis. The basis for using 

the method uncertainty from Reference 2 is as follows.  

The CASMO/PDQ model for the IP2 fuel storage rack has been 

developed so as to duplicate as closely as possible the 

method used in Reference 2. To illustrate this, Table 1 

compares the various modelling options used in the present 

analysis with that in Reference 2. This comparison shows 

that both methods used the same cross section library, the 

same mesh structure and other calculational options.  

Further, the experimental conditions which could affect 

the uncertainty in the calculational method were also 

compared. The actual water gaps in the IP2 fuel rack are 

bounded by those examined in the critical experiments.  

The areal boron density (B-10) in the IP2 poison plates is 

within the range of B-10 densities included in the 

experiments. No soluble boron concentration was 

considered in the IP2 analysis, while the range of soluble 

boron concentration considered in the experiments was from 

0 to 1037 ppm. Furthermore, the fuel parameters of the 15 

x 15 IP2 fuel assembly are comparable to the fuel used in 

the critical experiments.



It is therefore concluded that since the same method and 

modelling options were used in the present analysis as a 

benchmark analysis and since the configuration of the 

critical experiments bound the 1P2 fuel/rack geometry, the 

method uncertainty developed in Reference 2 apply to the 

present analysis.



TABLE 1 

Comparison of CASMO/PDQ Modelling Options and 

Fuel/Rack Configurations

Model. Option/Rack 
Parameter 

CASIvO cross section 
library 

Model for fuel 
cross sections 

CASMO/PDQ mesh 
correspondence 

No. of meshes 
per fuel pin 

No. of meshes in one 
half the water gap 
between assemblies 

No. of meshes in 
poison plate 

Fast Group Treatment 

Gap between assemblies 

Determination of thermal 
grp absorption cross 
section (poison plate)

IP2 Fuel Rack 
Analysis 

25 Energy Group 
library 

CASMO fuel bundle 
calculation

I to 1

4.0 cm (5.4)2 

H-Factor method

Benchmark Analyses 
(Ref. 2) 

25 Energy Group 
library 

CASMO fuel bundle 
calculation

1 to 1

1/2/41

P1 (P3)

0 - 6.54 cm 

H-Factor method

B-10 areal density 
in absorber 

Soluble boron con
centration

0.0044 

0 ppm

0.00034 - 0.0056

0 - 1037 ppm

1) Sensitivity of keff to mesh structure and P3 option investigated.  
All criticals analyzed with 2 mesh points and P1 option.  

2) Includes water gap interior to the stainless steel storage cell.



Reactivity Uncertainties due to Burnup Dependent Isotopics 
and Cross Sections 

The accuracy of CASMO in predicting the burnup dependent 

reactivity of PWR fuel has been confirmed by comparing the 

calculated reactivity with independent calculations with 

two other methods (Reference 5). In this comparison, the 

infinite multiplication factor (cold, Xe free) at 20,000 

and 42,000 MWD/MJ burnup was calculated with EPRI-Cell 

and NULIF. The agreement between CASMO and EPRI-Cell was 

within .002 4 k at both 20,000 and 40,000 MWD/MTUJ. The 

agreement between CASMO and NULIF was within .0029 A k at 

20,000 WD/MTU and .0046 4 k at 42,000 MWD/MTU. This 

comparison serves to confirm the adequacy of CASMO in 

predicting the burnup dependent reactivity of PWR fuel.  

Based on this comparison of CASMO with EPRI-Cell and 

NULIF, the uncertainty attributable to burnup dependent 

isotopics and cross sections was taken as 0.015 in 

Reference 5. Since the same CASMO method and cross 

section library were used in the present analysis, the use 

of an uncertainty of 0.02 for the present analysis is 

conservative. Furthermore, this uncertainty has been 

treated as an additive term to the best estimate keff of 

the fuel/rack rather than being statistically combined 

with the other uncertainties.
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