
Stephen E. Quinn 
Vice President

Consolidated Edison Company of New York, Inc.  
Indian Point Station 
Broadway & Bleakey Avenue 
Buchanan, NY 10511 
Telephone (914) 734-5340

April 21, 1997 

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

Document Control Desk 
US Nuclear Regulatory Commission 
MailI Station P 1-13 7 
Washington, DC 20555 

SUBJECT: Additional Information - Generic Letter 93-04, "Rod Control 
System Failure and Withdrawal of Rod Cluster Control 
Assemblies, 1OCFR 50.54(F), "1P2 (TAC No. M86850) 

Per your request, attached please find Consolidated Edison's response to your 
Request for Additional Information regarding Con Edison's plans to continue to 
perform increased surveillance testing in lieu of performing the WOG timing 
modification to the Rod Control System.  

We believe that surveillance testing provides at least an equivalent level of 
protection for postulated control rod malfunctions.  

S hould you have any questions regarding this matter, please contact Mr. Charles 
W. Jackson, Manager, Nuclear Safety and Licensing.  

Very truly yours,

cc: Mr. Hubert J. Miller 
Regional Administrator - Region I 
US Nuclear Regulatory Commission 
475 Allendale Road 
King of Prussia, PA 19406 

Mr. Jefferey F. Harold, Project Manager 
Project Directorate I-1 
Division of Reactor Projects I/I1 
US Nuclear Regulatory Commission 
Mail Stop 14B3-2 
Washington, DC 20555

£ :; ~ 4Senior Resident Inspector 
US Nuclear Regulatory Commission 
P0 Box 38 
Buchanan, NY 1051 uiilI 11 
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Attachment 

Con Edison's Response to the NRC RAI on Generic Letter 93-04



Description of Con Edison Test Program 

The Con Edison test program to detect Salem-type and other rod control system failures consists of three 
parts: the refueling test, the periodic rod movement tests and the periodic on-line tests.  

Refueling Tests 

PT-R98 is a refueling test. The purpose of this test is to verify, once per cycle, that the timing of the slave 
cycler current orders is correct in the Westinghouse Rod Control system. This ensures that no failures 
affecting the slave cycler timing remain undetected. The test may be performed at any convenient time during 
a plant outage, with the reactor vessel head in place or removed. The reactor trip breakers are open during the 
test. The motor-generator sets need not be operated during the test; an auxiliary power supply may be used.  
Special local control switches may be used in lieu of the "IN-HOLD-OUT" and bank selector switches.  

Full Length Rod Drop Time and Coil Current Test 

PT-R4 is the full length rod drop time and coil current test.  

The objective of this test is to measure the full length rod drop time of each control rod, at full flow and hot 
shutdown conditions, from beginning of rod motion to dash pot entry, as required by Technical Specification 
Sections 3.10.8 and Table 4.1-3, Item 1.  

The test is now also used to v erify that the magnetic jack current orders are being generated by the 
Westinghouse Rod Control System.  

On-Line Tests 

PT-M70 is the control rod exercise test.  

The objective is to verify operability of the full length control rod assemblies and drive mechanisms in 
accordance with Technical Specifications, Table 4.1-3 item 2. The test is performed monthly for all control 
rods by moving each rod at least 10 steps.  

PT-SA 19 is the control rod exercise with coil current test.  

The objective is to verify operability of the full length control rod assemblies and drive mechanisms in 
accordance with Technical Specifications, Table 4.1-3 item 2. Credit may be taken for completion of PT
M70 upon completion of PT-SA 19. The test is now used to verify that the magnetic jack current orders are 
being generated by the Westinghouse Rod Control System. This test is performed every six months in lieu of 
PT-M70 "Control Rod Exercise", to verify rod assembly and drive mechanism operability per Technical 
Specifications. Rod banks are tested on a rotating basis (5 in each test set) and each will be tested at least 
once during the fuel cycle.  

Con Edison has already performed the initial refueling tests and has completed three on line tests. Tests 
results have not indicated any sign of corrupted current orders.



Request 1

Please provide us with all data that indicate that the coil life will be decreased by the WOG modification.  

Response 

The WOG modification will increase both the full current and reduced current in the coil during rod motion.  
The WOG modification would change the time in which the lift coil is maintained at full current for the insert 
cycle, and would change the time in which the lift coil is maintained at reduced current for the withdraw cycle.  
There would be a 13.3% increase in full current for every insert step and a 3 8.8% increase in reduced current 
for every withdrawal step. Increased current will increase the temperature in the coil insulation. This increase 
in temperature will decrease the life of the coil.  

We do not have data for the precise reduction in coil life as the assumptions of amoun t and duration of rod 
motion will vary greatly. However, the service life of electrical equipment, specifically control rod drive 
mechanism coils, is impacted by several factors. These include the materials of construction, percentage of 
time the coil is energized , and the coil's local ambient temperature. The material of construction is required 
to assess the weak link component activation energy. The materials, typically utilized in the control rod drive 
mechanism coil construction, include an insulation system with silicone potting resin which possesses 
activation energies in the range of 1.56eV to 1.61IeV ( EPRI-NP- 155 8). For a given component, the greater 
the activation energy, the more resistant to aging and the greater the component life.  

An increase in the percentage of time the coils are energized will contribute to aging degradation of the 
insulation system. Increasing the magnitude of current, or time the current is applied, will result in greater 
resistive heating and accelerated aging degradation.  

The design of these coils takes credit for reduced current modes to increase the useful life of the coil.  
Qualitatively, the greater the period of coil eniergization time, and/or the greater the magnitude of current 
applied to the coil, the more coil life will be reduced.  

Ambient temperature of the coil is a function of 1) air flow past the coil stacks and the bulk air temperature 
in the containment building and 2) magnitude of current applied to the coil creating resistive heating.  

Air flow is determined by the number of control rod drive fans in service. Containment temperature is a 
function of the number of containment recirculation cooling fans in service, river water temperature, and heat 
loads in/on containment (primarily seasonality).  

It can be seen that the aging mechanisms the control rod drive coils are subjected to are complex. However, 
from a qualitative basis it is evident that the introduction of additional aging stressors (i.e.; increased' 
magnitude of current and increased energization time)will unnecessarily reduce the coil insulation system 
design life.



Request 2

In your August 14, 1996 letter, you state that Westinghouse Infogram IG95007 reports that the closing time 
for stationary grippers has not been as expected. How is the closing time different? Please comment in detail 
on the significance of this difference as it relates to the WOG modification. Please provide supporting data.  

Response 

The Infogram IG95007 dated 10/26/95 has the following information regarding stationary gripper 
performance. The closing time has lengthened for both withdraw and insert. The closing time which is 
normally between 90 and 125 msec has lengthened to 160 msec. WCAP 13864 Rev 1A assumes that the 
withdraw step is 97.6 msec and the insert step is 100.7 msec. That is, the WCAP assumes from 13.8% to 
45.7% shorter closing times than measured. Although none of the control rods have malfunctioned, the 
identity and the extent of this phenomena has not been determined.  

Since the cause of the increase in the closing time of the stationary grippers(SG) has not been identified, there 
is the question of whether the moveable gripper(MG) and lift coils may be affected.  

Since the WOG timing change is dependent on the length of closing time of the coils, the particular timing 
chosen may not turn out to be optimum. The revised timing proposal shifts the duty cycle for SG and MG 
toward the end of the step. The lengthening of the response time is also toward the end of the step. If this 
problem is determined to be extreme, and when it is understood, the fix will be to shift the cycle back toward 
the start of the step, the current Indian Point 2 configuration.



Request 3

Please explain in detail how your proposed alternative protects against accidental rod outmotion causing 
asymmetric power distribution.  

Response 

The Con Edison program provides at least the level of protection of no accidental rod outmotion as does the 
WOG program. Our proposed alternative protects against accidental rod out motion in three ways: 

1) Detects Salem type current order failures such that the probability of getting such rod motion is less 

than lxl0 4 . This is below the probability of a Class IV Accident.  

2) Detects other potential current order failures.  

3) Detects other potential failures in the rod control system.  

The failure rate given in the WCAP is 2. lx104 . With the increased surveillances performed at Indian Point 2, 
the rate will be decreased to 1.3x10 5 .  

Calculations done inhouse confirm the calculations done in WCAP- 13803 Rev. 1 that there will be no 
decrease in DNBR below the limit even with asymmetric rod withdrawal.


