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2.5 x 10.6 failure/hrs. per channel. This is based on 
operating experience at conventional and nuclear plants. An 
unsafe failure is defined as one which negates channel 
operability and which, due to its nature, is revealed only 
when the channel is tested or attempts to respond to a bona 
fide signal.  

For a specified test interval W and an M out of N redundant 
system with identical and independent channels having a 
constant failure rate A, the average availability A is given 
by: 

(W ) N-M+l 

A= W - Q N-M+2 1 N! (AW) 

W (N-M+2) ! (N-1) ! 

where A is defined as the fraction of time during which the 
system is functional, and Q is the probability of failure of 
such a system during a time interval W.  

For a 2-out-of-3 system A = 0.9999968, assuming a channel 
failure rate, A, equal to 2.5 x 10 .  hr I and a test 
interval, W, equal to 720 hrs.  

This average availability of the 2-out-of-3 system is high, 
hence the test interval of one month is acceptable.  

Because of their greater degree of redundancy, the 1/3 and 2/4 
logic arrays provide an even greater measure of protection and 
are thereby acceptable for the same testing interval. Those 
items specified for monthly testing are associated with 
process components where other means of verification provide 
additional assurance that the channel is operable, thereby 
requiring less frequent testing.  

The Turbine Steam Stop and Control Valves shall be tested at a 
frequency determined by the methodology presented in WCAP
11525, "Probabilistic Evaluation of Reduction in Turbine Valve 
Test Frequency", and in accordance with established NRC 
acceptance criteria for the probability of a missile ejection 
incident at IP-3 (1.0 x 10 - 4 per year). In no case shall the 
test interval for these valves exceed one year.  

4.1-3
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Section I Description of the Changes 

The proposed changes to the Technical Specifications are shown in 
Attachment I. Table 4.1-3 has been revised to delete the word 
"Monthly" under the "Frequency" column for testing Item 9., the 
Turbine Steam Stop Control Valves. In place a turbine valve test 
frequency, of yearly has been added. This test frequency is 
determined by the methodology presented in WCAP-_11525' "Probabilistic 
Evaluation of Reduction in Turbine Valve Test Frequency," and is in 
accordance with the established NRC acceptance criteria for the 
probability of a missile ejection incident at IP-3 (1.0 x 10-4 per 
year)." 

Section II - Evaluation of the Changes 

Recent evaluations of turbine valve test intervals have shown that 
significant relaxation of turbine valve testing frequency is warranted 
Topical Report WCAP-11525, "Probabilistic Evaluation of Reduction in 
Turbine Valve Test Frequency." The evaluations have shown that with 
extended testing intervals, the probability of generating a turbine 
missile remains significantly lower than the established NRC 
acceptance criteria ( 1.0 x 10-4 per year for IP-3). The 
surveillance requirement proposed ensures that with the WCAP 
methodology valve surveillance intervals will be established in 
accordance with the WCAP methodology.  

Currently, turbine valve testing at IP-3 is conducted on a monthly 
basis. Performing a test of the turbine valves requires reduction in 
power output to approximately 90% of maximum. This power reduction 
places unnecessary thermal and pressure cycles on plant. equipment, 
which may result in an accompanying reduction in overall plant safety 
and reliability. Longer valve test intervals will result in improved 
plant performance, with potentially fewer inadvertent 
transient-related reactor trips, and a reduction in challenges to 
plant protection systems.  

Some specific safety and other concerns are: 

a. Reducing reactor power for turbine valve testing is typically 
accomplished by the addition of boron to the Reactor Coolant 
System (RCS) with the control rods being used primarily for 
Delta I control. Upon return to power, the added boron must 
be removed from the RCS. This results in large amounts of 
water which must be processed by plant systems and the 
generation of radioactive waste.  

b. The Indian Point 3 plant was designed primarily for base load 
operation. Load following and load reductions increase the 
possibility of equipment malfunctions which may lead to 
reactor trips. Load reductions also result in additional wear 
and stress on piping, valves as well as the turbine itself.



c. Following a load reduction, it may take several days for the reactor power distribution to stabilize due to the power 
reduction.  

d. Recent fuel and reload designs have resulted in cores that are more sensitive to Delta I (power in the top of the core minus power in the bottom of the core) control. Although procedures 
exist to control and dampen these oscillations, they could result in reactor power reductions to remain within Technical 
Specification limits. Near the end of life these problems are magnified by the larger isothermal temperature coefficient, 
lower boron concentration and larger differential xenon 
transients.  

e. A review of the turbine valve surveillance test history 
indicates no failures in 142 test performed since initial 
startup.  

Section III - No Significant Hazards Evaluation 

In accordance with the requirements of 1OCFR50.92, the enclosed application is judged to have no significant hazards, based upon the 
following information: 

(1) Does the proposed license amendment involve a significant 
increase in the probability or consequences of an accident 
previously evaluated? 

Response 

The previously referenced Topical Report WCAP-11525 evaluates 
the probability of turbine missile ejection for the purpose 
of justifying a reduction in the frequency of turbine valve 
testing. The WCAP evaluation shows that the probability of a missile ejection incident for turbine valve test intervals of 
up to one year is significantly less than the established NRC acceptance criteria for generating a turbine missile from an unfavorably-oriented turbine. (This acceptance criteria was established by the NRC for IP-3 at 1.0 x 10- 4 , as stated in an NRC letter to 3. C. Brons of the New York Power Authority, 
dated February 26, 1987.) The small change in the probability of generating a turbine missile with longer 
turbine valve test intervals therefore does not represent a significant increase in the probability or consequences of an accident previously evaluated.  

(2) Does the proposed license amendment create the possibility of a different kind of accident from any accident previously 
evaluated?

Response



The proposed amrendmnent reduces the frequency at which turbine valves are tested. Reducing the frequency of turbine valve testing does not result in a significant change in the failure rate, nor does it affect the failure modes for the turbine valves. Therefore, the proposed amendment-does not create the possibility of a new or different kind of accident from any accident previcously evaluated.  

(3) Does the proposed license amendment involve a significant 
reduction in the margin of safety? 

Response 

As noted in Response (1) and as shown in WCAP-11525, this change to the Indian Point 3 Technical Specifications will 
not result in a significant reduction in the margin of safety for turbine missile ejection. The probability of missile ejection remains acceptably small and within guidelines 
established by the NRC Staff.  

The Authority considers that the proposed changes can be 
classified as not likely to involve significant hazards considerations since the proposed changes are similar to 
Examples (iv) and (vi) of Federal Register, Vol. 4.8, No. 67, dated April 6, 1983, page 14.870. Example (iv) relates to the granting of relief from an operating restriction upon 
demonstration of acceptable means of operation. This assumes that acceptable operating criteria have been established and that it is satisfactorily shown that these criteria have been 
met. Example (vi) relates to a change that may result in 
some increase to the probability of a previously-analyzed 
accident, but where the results of the change are clearly 
within all transient analysis acceptance criteria. The NRC 
has established an acceptance criteria for turbine missile ejection of 1.0 x 10- 4 for IP-3. The probabilities of an 
IP-3 turbine missile ejection incident presented in 
WCAP-11525 range from 2.54 x 10- with a turbine valve 
inspection interval of one month to 2.62 x 10- with a turbine valve inspection interval of one year (both intervals 
occurring during the last quarter of the last year before turbine inspection) . This demonstrates that the probability 
of a turbine missile ejection accident at the Indian Point 3 plant is well within accepted NRC criteria.  

Section IV - Impact of the Changes 

These changes will not adversely impact the following: 

1. ALARA program 
2. Security and Fire Protection Programs 
3. Emergency Plan 
4. FSAR or SER Conclusions 
5. Overall Plant Operations and the Environment



Section V - Conclusion

The incorporation of these changes: a) will not change the 
probability or 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 malfunction of a different type than any evaluated previously in 
the Safety Analysis Report; c) will not reduce the margin of safety as 
defined in the the bases for any Technical Specification; d) does not 
constitute an unreviewed safety question; and e) involves no 
significant hazards considerations, as defined in 10CFR50.92.  

Section VI - References 

1. Topical Report WCAP-11525, "Probabilistic Evaluation of 
Reduction in Turbine Valve Test Frequency.  

2. NRC letter to Westinghouse Electric Corporation. dated 
February 2. 1987 (C. E. Rossi to J. A. Martin).  

3. NRC LETTER TO New York Power Authority, dated February 26, 
1987 (J. D. Neighbors to J. C. Brons).  

4. IP-3 FSAR

5. IP-3 SER
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TABLE 3.5-2 (Sheet 2 of 2) 

REACTOR TRIP INSTRUMENTATION LIMITING OPERATING CONDITIONS 

1 2 3 4 5 
NO. OF MINIMUM MINIMUM OPERATOR ACTION IF 

NO. OF CHANNEILS OPERABLE DEGREE OF CONDITIONS OF O01UMNS 3 
NO. FUNCTIONAL UNIT CHANNEIS TO TRIP CHANNEIS REDUNDANCY OR 4 CANNOT BE MET* 

9. Lo Lo Steam Generator 3/loop 2/loop 2/loop 1/loop Maintain hot shutdown 
Water Level 

10. Undervoltage 6.9 KV 1/bus 2 3 2 Maintain hot shutdown 
Bus 

11. Iw Frequency 6.9 KV 1/bus 2 3 2 Maintain hot shutdown 
Bus** 

12. Turbine Trip: 
low auto stop oil 3 2 2 1 Turbine shutdown (turbine 
pressure valves closed) 

13. Reactor Trip 
Breakers*** 2 1 2 1 Maintain reactor power 

below 10% of full power 
14. Reactor Protection 

Relay Logic 2 1 2 1 Maintain hot shutdown**** 

Maintain hot shutdown**** 

* Maintain hot shutdown means maintain or proceed to hot shutdown within 4 hours using normal operating 
procedures, if the unacceptable condition arises during operation.  

** 2/4 trips all four reactor coolant pumps.  

*** A reactor trip breaker is considered inoperable if any of its components fail to meet test 
specifications. If either the undervoltage or shunt trip device (not both) prevent a breaker from 
proper operation, then 72 hours are allowed to restore the failed device to operable status before 
the affected breaker is declared inoperable.  

(con't)



Channel Description 

10. Steam Generator Level 

11. Residual Heat Removal Pump Flow 

12. Boric Acid Tank Level 

13. Refueling Water Storage Tank 
Level 

14. Containment Pressure 

15. Process and Area Radiation 
Monitoring Systems 

16. Containment Water Level 
Monitoring System: 
a. Containment Sump 
b. Recirculation Sump 
c. Containment Water Level 

17. Accumulator Level and Pressure 

18. Steam Line Pressure 

19. Turbine First Stage Pressure 

20. Reactor Protection Relay logic 

21. Turbine Trip 
Low Auto Stop Oil Pressure 

22. Boron Injection Tank Return 
Flow
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I. Description of Chanqe 

This revision to the Indian Point 3 Technical 
Specifications seeks to eliminate the requirements on the turbine independent electrical overspeed protection 
system (IEOPS). Presently, Tables 3.5-2 and 4.4-1 
provide the limiting conditions for operation (LCOs) and 
the survei llance requirements for this system, 
respectively.  

II. Evaluation of Chango 

Presently, two separate overspeed trip devices are provided on the Indian Point 3 turbine. The mechanical 
overspeed trip device consists of an eccentric weight 
mounted in the end of the turbine shaft and balanced in position by a spring. At 1845 rpm (102% rated speed), 
the centrifugal force on the weight overcomes spring 
tension and the weight flies out to strike the overspeed trip trigger. Movement of the trigger results in a turbine trip and a subsequent reactor trip.  

The IEOPS is a redundant turbine overspeed protection 
system. The IEOPS utilizes the output of magnetic 
pickups mounted around the turning gear to detect and measure turbine shaft speed. The three speed pickup 
signals which are proportional to the rotational speed of 
the turbine are sent to three separate signal 
conditioners. Each signal conditioner compares the 
pickup signal with a setpoint of 1872 rpm (104% rated 
speed). If an overspeed condition is sensed by 2/3 of the magnetic pickups or if 2/3 of the signals are lost, 
the control relays are de-energized, thereby, .tripping 
the turbine.  

Therefore, in the case of a turbine overspeed condition, 
the turbine will be tripped at 102% rated speed by the mechanical overspeed trip device prior to reaching the 
IEOPS setpoint-of 104% rated speed. The IEOPS serves as 
a redundant system to the mechanical overspeed trip 
device. The IEOPS also operates in conjunction with the auxiliary govenor which is designed to protect against 
overspeed by being sensitive to turbine acceleration.  
Reference I to this Safety Evaluation provides a 
probabilistic analysis which shows that the protective 
systems provide adequate protection against overspeed 
without benefit of IEOPS.



The probability of missile ejection due to turbine 
overspeed is given by: 

P= P(A) * P(M/A) + P(B) * P(M/B) + P(C) * P(M/C) 

where: 
P= probability of missile ejection due to turbine 

overspeed 
P(A)= probability of design overspeed 

P(M/A)= conditional probability of missile ejection 
given the occurrence of a design ovetspeed event 

P(B)= probability of intermediate overspeed 
P(M/B)= conditional probability of missile ejection 

given the occurrence of an intermediate 
overspeed event 

P(C)= probability of destructive overspeed 
P(M/C)= conditional probability of missile ejection 

given the occurrence of a destructive overspeed 
event 

The following mean probabilities are obtained from the 
fault tree quantification performed for the Westinghouse 
Owners Group (WOG) study on relaxation of the turbine 
valve test intervals, Reference 1: 

P(A)= 5.00 x 10-1 
P(B)= 4.14 x 10-4 

P(C)= 2.17 x 10-6 

The overspeed probabilities taken from the WOG study were 
based on a turbine valve inspection interval of 12 
months. Based on a 3 year inspection period for turbine 
rotor LP-1 and LP-3 and a 5 year inspection period for 
turbine rotor LP-2, the end of cycle conditional 
probabilities are: 

P(M/A) = 5.05 x 10 - 5 

P(M/B) = 2.52 x 10 - 4 

P (M/C) = 1.0.  

Based on these values, the total probability of missile 
ejection due to turbine overspeed and running speed 
during the last quarter of the last year prior to 
inspection is 2.62xi0-5; below the acceptance criteria 
of 10- 4 per year.  

As a result of the fault tree modeling and quantification 
documented in Reference 1. the dominant faults which 
contribute to the missile ejection probability were 
identified to be the turbine control valves sticking 
open. For the case of intermediate overspeed, common 
cause failures of the low pressure dump valves and the 
failure of the stop valve bypass valves to close were 
also dominant faults. In all cases, valve failures 
dominate the missile ejection probabilities. The IEOPS 
only has a minor impact on reducing the probability of



overspeed. The probability of missile generation at overspeed conditions is sufficiently low that the elimination of the IEOPS will. not result in a 
violation of the I x 10- yr.-1 missile 
ejection acceptance critieria.  

III. No Significant Hazards Evaluation 

1. Does the proposed license amendment involve a 
significant increase in the probability or consequences of an accident previously evaluated? 

Response 

The results of the reference I evaluation 
demonstrate that the probability of missile 
generation due to overspeed is dominated by valve-related failures and that the probability of missile generation due to overspeed is well within the acceptance criteria for this event. These conclusions are made without taking any benefit for IEOPS. Further, the study demonstrates that the impact of IEOPS on reducing the probability of 
turbine missiles due to overspeed is minor at 
best. As such, this proposed change does not involve a significant increase in the probability or consequences of an accident previously evaluated.  

2. Does the proposed license amendment create the 
possibility of a new or different kind of accident 
from any accident previously evaluated? 

Response 

This application seeks to delete the LCOs and 
surveillance requirements applicable to IEOPS. The IEOPS serves as a backup turbine overspeed trip device. The elimination of the IEOPS will not vary 
or affect any plant or turbine operating condition or parameter. As such, the proposed change does not create the possibility of a new or different 
kind of accident from any accident previously 
evaluated.  

3. Does the proposed amendment involve a significant 
reduction in a margin of safety? 

Response 

The total probability of missile ejection due to 
turbine overspeed and running speed is 2.62 x 10- 5 yr. - I , which is below the acceptance



.0 

criteria of 1.0 x 10- 4 yr.-. The fault tree modeling and quantification identified valve failures as dominating the missile ejection probabilities, The IEOPS 
has only a minor impact on reducing the probability of overspeed. The probability of missile generation at 
overspeed conditions is sufficiently low that the 
elimination of the IEOPS will not result in a violation 
of the 1 x 10 - 4 yr.- 1 missile ejection acceptance 
criteria. As such, this proposed change does not involve 
a significant reduction in a margin of safety.' 

IV. IMPACT OF CHANGE 

These changes will not adversely impact the following: 

1. ALARA program 
2.. Security and Fire Protection Programs 
3. Emergency Plan 
4. FSAR or SER Conclusions 
5. Overall Plant Operations and the Environment 

V. CONCLUSION 

This change: a) will not increase 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 malfunction of a different 
type than evaluated previously in the Safety Analysis 
Report; c) will not reduce the margin of safety as 
defined in the basis for any Technical Specification; 
d) does not constitute an unreviewed safety question as 
defined in 10 CFR 50.59; e) involves no significant 
hazards considerations as defined in 10 CFR 50.92.  

VI. REFERENCES 
1. Topical Report WCAP-11525, "Probabilistic Evaluation of Reduction in Turbine Valve Test Frequency.  
.2. NRC letter to Westinghouse Electric Corp., dated 

February 2, 1987 (C. E. Rossi to J. A. Martin).  3. NRC letter to New York Power Authority, dated 
February 26, 1987 (J. D. Neighbors to J. C. Brons).  

4. Priaire Island SER on WCAP (later) 
5. IP-3 FSAR 
6. IP-3 SER
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