
Stephen B. Bram 
Vice President

Consolidated Edison Company of New York, Inc.  
Indian Point Station 
Broadway & Bleakley Avenue 
Buchanan, NY 10511 
Telephone (914) 737-8116

December 17, 1990 

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

Document Control Desk 
US Nuclear Regulatory Commission 
Mail Station PI-137 
Washington, DC 20555 

SUBJECT: Emergency Diesel Generator Upgrade 

In a letter to the NRC dated September 26, 1990, Con Edison requested an 
amendment to the Indian Point Unit No. 2 Technical Specifications. Portions 
of that amendment request are as a result of our Emergency Diesel Generator 
(EDG) upgrade planned for the 1991 refueling outage. On November 21, 1990, 
a telecon was initiated between the NRC and Con Edison to discuss additional 
questions regarding the Indian Point Unit No. 2 EDG Upgrade Project. The 
EDG issues and clarifications which were discussed during the telecon are 
provided in Attachment 1. These questions were previously identified to Con 
Edison via telephone.

A description of the upgraded 
effects the new components have 
Attachment 2. 41

engine components and a summary of what 
on engine performance is also provided in

Should you or your staff have any questions, regarding this matter, please 
contact Mr. Charles W. Jackson, Manager, Nuclear Safety and Licensing.  

Very truly yours,

cc: Mr. Thomas T. Martin 
Regional Administrator - Region I 
US Nuclear Regulatory Commission ( 
475 Allendale Road 
King of Prussia, PA 19406 

Mr. Francis J. Williams Jr., Project Manager 
Project Directorate I-I 
Division of Reactor Projects I/II 
US Nuclear Regulatory Commission 
Mail Stop 14B-2 
Washington, DC 20555 

Senior Resident Inspector 
US Nuclear Regulatory Commission 
PO Box 38 
Buchanan, NY 10511 
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bccq: Mr. Martin Y. S. Lu 
General Electric Canada, Inc.  
1505 Dickson Street 
Montreal, Canada 

Mr. Haydn Doughty 
Westinghouse Electric Corporation 
4350 Northern Pike 
Monroeville, Pennsylvania 15146



ATTACHMENT 1

Provide verification that the new EDG short-term rating (2300 kw) has 
been certified by the vendor.

Response: The new EDG short term rating of 2300 kw will be verified by 
the successful completion of all site acceptance tests 
following installation of all components identified by 
GE/ALCO as being necessary for the upgrade. A study was 
performed by GE/ALCO to determine the modifications 
necessary to achieve higher EDG capacities. To establish a 
baseline for present engine performance, actual on-site test 
data was obtained and evaluated with GE/ALCO factory test 
data. Based upon this study, GE/ALCO was able to determine 
engine performance at the higher rating. In a later GE/ALCO 
letter (Attachment 3), GE/ALCO expands upon earlier 
recommended components by stating that if larger jacket 
water and lube oil coolers are installed, an output of 2300 
kw for 200 hours per year can be obtained. The installation 
of larger capacity heat exchangers are part of the upgrade.

Identify similar diesels which have been re-rated.

Response: To our knowledge, no other utility with GE/ALCO Model 251E 
diesels has re-rated their engines. Rochester Gas & 
Electric Co's Ginna plant also has GE/ALCO diesels, however 
they already have the higher capacity units installed.  
Their diesels have a short term rating of 2300 kw for 1/2 
hour.

As discussed during the September 13, 1990 meeting with the 
NRC at Rockville, Maryland, the EDG upgrade will not be a 
new or prototype engine. It is a standard ALCO engine which 
is widely used in locomotive and Canadian Coastguard vessel 
service. Typical hours of operation for the Coastguard 
vessel service is 2,500 - 3,000 hrs of operation per year.  
These years of service date back to 1974. It should be 
mentioned that in this non-nuclear service, these engines 
are typically operated for extended periods of time and are 
often heavily loaded.  

3) Are any modifications to the generator or excitation system required?

Response: No modifications to the generator are required to enable it 
to deliver an output of 2300 kw. Westinghouse has evaluated 
the generators and has concluded that they will be capable 
of operation at 2300 kw with the expected maximum ambient 
air temperatures within the EDG Building. Westinghouse has 
also determined that replacement of the existing generator 
current transformers may be necessary to properly measure 
the additional generator output. We are also evaluating 
potential changes to the Basler exciter voltage regulator.  
Based upon this evaluation, any required modifications to 
the excitation system will be made as part of the EDG 
Upgrade Project.
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ATTACHMENT 2

Description of IP-2 Existing and Upgraded EDGs 

NOTE: The following specifications and details were provided by CE/ALCO.  

Existing Engine 

Three (3) emergency diesel generator sets are installed at Indian Point 2.  
The engines were provided by GE/ALCO and are described as follows: 

a) GE/ALCO 16 cylinder Model 251E engine, rated at 1750 kw, 900 rpm 
b) GE/ALCO Model 730 turbocharger 
c) 4 pipe exhaust manifold 
d) flat top pistons 

The majority of the existing engine components are common to those used on higher rated model 251 engines, with the exception of those components 
related to engine performance. Those major components are the turbocharger, 
exhaust pipe and pistons.  

Limiting Parameters 

The limiting parameters for engine performance at higher loading conditions has been determined to be cylinder head exhaust temperature and turbine inlet temperature. Cylinder head exhaust temperature is largely dependent upon the design of the exhaust manifold, the inlet air temperature and the engine power output. With the present 4 pipe exhaust manifold, the cylinder head exhaust temperature will reach its GE/ALCO design limit of 1100*F at a power output of 2035 kw. With the present 4 pipe exhaust manifold, turbine inlet temperature will reach its GE/ALCO design limit of 1250OF at a power 
output of 2035 kw.  

Upgraded Engine 

GE/ALCO will install an upgrade package which will enable an increase of the present short-term rating of 1950 kw (2hr/24hr) to 2300 kw (1/2hr/24hr).  
The engineering analysis supporting this upgrade is provided by GE/ALCO.  

The major changes are summarized as follows: 

a) GE/ALCO Model 165 turbocharger - To enable an increase in engine power 
output, a new turbocharger will be installed which will allow more inlet air to the engine. This new turbocharger has a greater flow capacity than the existing Model 730 turbocharger.  

b) 8 pipe exhaust manifold - To reduce cylinder head exhaust temperatures, 
the present 4 pipe exhaust manifold will be replaced with a 8 pipe manifold. This will even out the exhaust temperatures between the right and left banks of the engine and enable the engine to breathe 
easier. The 8 pipe manifold will also enable the engine to operate at a higher capacity since the flow distribution of exhaust gases between 
cylinders will be improved.



c) Mexican Hat (Dome Top) Pistons - To improve cylinder combustion, the present flat top pistons will be replaced with Mex. Hat Pistons.  Cylinder compression ratio will remain the same.  

d) 22 inch exhaust stack and silencer - To enable an increase in engine power output, the present 18 inch exhaust stack will be replaced with a 22 inch stack. The increased exhaust flow from the upgraded engine is limited by the maximum allowable backpressure of the 18 inch stack.  

e) Jacket water and lube oil heat exchangers - To handle the increased heat load resulting from engine operation at higher power outputs, jacket water and lube oil heat exchangers with approximately 20% greater heat transfer capabilities will be required. The new heat exchangers are provided by Amer Industrial Technologies Inc. and comply with TEMA Class R requirements and applicable seismic requirements.  

f) EDO Building Ventilation - To handle the increased heat load ejected to the EDG building with EDO operation at the higher loads, the present 2 hp fans will be replaced with 5 hp fans. A total of five fans will be installed. Additional louver area will also be needed to compliment the increased flow capacity. The new ventilation system will maintain building temperatures within Con Edison design limits assuming the worst case accident scenario.  

With the existing engines upgraded with the GE/ALCO up-rating package, cylinder head exhaust and turbine inlet temperatures will be reduced.  GE/ALCO has also concluded that cylinder head exhaust temperature will be very even between the two banks. Turbine inlet temperature has been calculated to be reduced by approximately 150*F and be well below the 1250*F 
limit.
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Attachmen t 3:

Gener-9l Electric Calnda Inc.  
1505 Dicks n street 
Monfre-l. PO. IN 2H7 
514.253.7333 TX: 05.828041 
Fax 514.253 7334

November 21, 1989 

Mrj H. Somers 
Co solzdated Edison Co of N.Y. Inc.  
4 Irving Place 
Rom 938 
Ne9 York, New York 10003 USX 

Dear Mr. Somers: 

Subject: (i) 2300 Kw output for long term option 
(ii) Stack modification for short term option 

Fu ther to our telephone conversation, please find the 
fo lowing answers: 

(I. If large jacket water cooler and lube oil cooler are installed, the diesel gen-set can obtain 2300 Kw for 
200 hrs/year.  

(2 We have to do the stack modification for the long term For the short term, we can leave the stack as it is.  Since the pressure drop across the silencer is about 16.5 inch of water which exceeds the maximum back pressure for the continuous run at 2100 Kw, but we will only operate this load for 1/2 hour in 24 hrs. I think the engine can tolerate for this short period of time 
operation.

Sincerely yours, 

Martin Y.S. Lu 
Diesel Engineering
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