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ATTN: Document Control Desk 
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Subject:

References:

Indian Point 3 Nuclear Power Plant 
Docket No. 50-286 
Response to Request for Additional Information on 
Proposed Technical Specification Changes To the F(AI) Function 

1. NRC letter, G. Wunder to J. Knubel, "Request for Additional Information 
Regarding Amendment Request on F(AI) - Indian Point Nuclear 
Generating Unit No. 3 (TAC No. M99579)", dated September 30, 1997.

2. NYPA letter, J. Knubel to NRC (IPN-97-119), "Proposed Technical 
Specification Changes to the F(AI) Function," dated September 8, 1997.  

Dear Sir: 

This letter provides the Authority's response to the NRC's request for additional 
information contained in Reference 1. The request concerns the Authority's proposed 
Technical Specification changes to the f(AI) function (Reference 2). The NRC's questions 
followed by the Authority's responses are contained in Attachment I. These responses do not 
change the no significant hazards determination presented in Reference 2.  

This submittal contains no new commitments. If you have any questions, please contact // 
Ms. C. D. Faison.

/," o/

4'. Knubel 
Senior Vice President and 
Chief Nuclear Officer

cc: See next page 
Attachments: as stated 
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cc: Regional Administrator 
U.S. Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

Resident Inspector's Office 
Indian Point Unit 3 
U.S. Nuclear Regulatory Commission 
P.O. Box 337 
Buchanan, NY 10511 

Mr. George F. Wunder, Project Manager 
Project Directorate 1-1 
Division of Reactor Projects 1/1l 
U.S. Nuclear Regulatory Commission 
Mail Stop 14B2 
Washington, DC 20555 

Mr. F. William Valentino, President 
New York State Energy, Research, 

and Development Authority 
Corporate Plaza West 
286 Washington Avenue Extension 
Albany, NY 12203-6399
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION ON THE PROPOSED 
TECHNICAL SPECIFICATION CHANGES TO THE F(AI) FUNCTION 

NEW YORK POWER AUTHORITY 
INDIAN POINT 3 NUCLEAR POWER PLANT 

DOCKET NO. 50-286 
DPR-64



Attachment I 
IPN-97-1 50 
Page 1 of 3 

Question 1: 

Please provide justification for the assumption that only one primary water makeup (PW) pump 
need be considered in determining the flow rate for an inadvertent boron dilution event (e.g., 
interlocks, visual indications, operator error, etc.). Have any previous Westinghouse dilution 
analyses assumed only one operating pump? 

Response: 

Section 5.1.10 of the IP3 Reload Transition Safety Report (Attachment III to Reference 1) 
documents the results of a boron dilution event evaluation. During a boron dilution event, 
reactivity can be added to the core by feeding reactor makeup water into the reactor coolant 
system (RCS) via the reactor makeup control system. Specifically, the two primary water pumps 
take suction from the primary water storage tank and feed the unborated water to the three 
charging pumps. The operation of the two primary water pumps (total capacity of 300 gpm) is 
the only source of unborated reactor makeup water to the RCS. The rate of addition of 
unborated water to the RCS is restricted by the 262 gpm combined capacity of the three 
charging pumps. The assumption of 262 gpm used in the safety analysis is conservative (i.e., 
normally only one charging pump is running) and is not affected by the proposed Technical 
Specification change (Reference 2) to expand the f(AI) band.  

The Westinghouse power shape methodology for generation of Condition 11 accident shapes 
evaluates the impacts of transients such as boron dilution, rod withdrawal and cooldown 
transients on the axial power peaking. These accidents are simulated in one dimensional core 
models to generate a library of Condition 11 accident shapes for confirmation of the DNBR and 
kw/ft limits. As part of the analysis to expand the f(AI) band, the Condition 11 power shapes for 
the boron dilution transient were generated assuming that only one primary water pump is 
operating. (Indian Point 3 procedures require the placement of one primary water pump in the 
pull-out position, thus ensuring that only one primary water pump is operating.) This assumption 
does not affect the safety analysis of the reactivity insertion transient, but only affects the 
generation of the Condition 11 axial power shapes.  

The assumption of only one operating primary water pump to generate Condition 11 power 
shapes was performed by Westinghouse at the request of the Authority in order to widen the 
f(AI) band. This is the first IP3 analysis to use the one primary water pump assumption to 
generate the Condition 11 power shapes.  

Question 2: 

Explain in more detail how the dilution analysis performed in Mode 1 with a reduced dilution rate 

allows an expansion in the fAl function.  

Response: 

For the Indian Point 3 power shape analysis, the limiting Condition 11 transient is boron dilution 
with rods in automatic at end of cycle (EOC). When the transient is initiated, the rods are 
automatically inserted to compensate for the reactivity insertion due to the dilution. Rod motion 
is terminated when the rods reach the insertion limits, and the dilution continues for an
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additional 15 minutes. During the 15 minutes after the end of rod motion, reactivity insertion 
due to the dilution is compensated for by an increase in core power and moderator 
temperature. The increase in core power also leads to a more bottom-peaked power shape 
with increased axial peaking.  

A lower dilution flow rate will decrease the reactivity inserted into the core after the rods have 
reached the insertion limits, thereby reducing the increase in core power. The lower peak core 
power also leads to somewhat lower axial peaking. Therefore, the lower dilution flow rate will 
yield lower peak kw/ft values for the dilution transient with rods in automatic.  

The reduction in dilution flow rate allows the dilution transient to be terminated within 15 
minutes after the rods reach the insertion limits and before the f(AI) trip penalty is required to 
limit the peak linear heat rate below the fuel centerline melt criteria. Since the dilution transient 
at EOC assuming the lower flow rate no longer requires the f(AI) penalty to protect against fuel 
centerline melt, the f(AI) can be expanded to a more negative limit.  

Question 3: 

Verify that all other events that are protected by the OTAT trip continue to meet all acceptance 
criteria with the revised Al band.  

Response: 

As part of the analysis to extend the f(AI) limit for Indian Point 3, all other events that are 
protected by the OTAT trip were verified to meet all acceptance criteria. The details for the 
individual events are provided in Attachment IV (Section 3) to Reference 2.  

Question 4: 

Verify that the allowed axial power shapes due to the revised Al band have been analyzed to 
demonstrate compliance with the loss-of-coolant accident EQ limit.  

Response: 

Part of the power shape analysis performed for Indian Point 3 includes the verification of the 
Condition I EQ limit assumed in the loss of coolant accident (LOCA) analysis. This analysis was 
completed and verified as part of the Reload Transition Safety Report (Attachment Ill to 
Reference 1). The proposed Technical Specification change to widen the Condition 11 f(AI) 
function does not impact the Condition I normal operation Al bands, power shapes, or 
Condition I EQ results of the original analysis.
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Question 5: 

Verify that the revised limiting normal operation axial power shapes were evaluated in the 
analysis of the departure from nucleate boiling (DNB)-limited events which are not terminated 
by the OTAT trip, such as the loss of flow event.  

Response: 

Part of the analysis performed for Indian Point 3 to widen the f(AI) bands is the analysis of all 
Condition II shapes to assure that the limiting DNBR criteria is met. This analysis was 
performed and verified in support of the Westinghouse analysis (Attachment IV to Reference 2) 
performed to justify the proposed f(AI) change.  
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