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4. At least one residual heat removal pump and heat exchanger shall be 

operable.  

5. During reactor vessel head removal and while loading and unloading 

fuel from the reactor, T agshall be : 140'F and the minimum 

boron concentration sufficient to maintain the reactor subcritical 

by at least l0%&.k/k. The required boron concentration shall be 

verified by chemical analysis daily.  

6. Direct communication between the control room and the refueling 

cavity manipulator crane shall be available whenever changes in 

core geometry are taking place.  

7. If the spent fuel pit contains spent fuel, the spent fuel cask 

shall not be moved over any region of the spent fuel pit until the 

cask handling system has been reviewed by the Nuclear Regulatory 

Commission and found to be acceptable. FurtEhermore, any load in 

excess of the nominal weight of a spent fuel storage rack and 

associated handling tool1 shall not be moved on or above El.-95' in 

the Fuel Storage Building. Additionally, loads in excess of the 

nominal weight of a fuel and control rod assembly and associated 

handling tool shall not be moved over spent fuel in the spent fuel 

pit. The weight of installed crane systems shall not be considered 

part of these loads.  

a. The containment vent and purge system, including the radiation 

monitors which initiate isolation, shall be tested and verified to 

be operable immediately prior to refueling operations.  

9. No movement of fuel in the reactor shall be made until the reactor 

has been subcritical for at least 131 hours.
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10. The minimum water level above the top of reactor pressure vessel 

flange shall be at least -23 feet (El. 9210") whenever movement of 

spent fuel is being made.  

11. A dead-load. test shall be successfully performed on the fuel 

storage refueling building crane before fuel movement begins. The 

load assumed by the refueling crane for this test must be equal to 

or greater than the maximum load to be assumed by the refueling 

crane during the refueling operation. A through visual inspection 

of the refueling crane shall be made after the dead load test and 

prior to fuel handling.  

12. The fuel-handling building charcoal filtration system must he 

operating whenever spent fuel movement is being made unless the 

spent fuel has had a continuous 35-day decay period.  

13. A licensed senior reactor .operator shall be at the site and 

designated in charge of the operation whenever changes in core 

geometry are taking place.
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the reactor. 1 Periodic checks of .refueling water horon 

concentration ensure the proper shutdown margin. Part 6. allows the 

control room operator to inform the manipulator operator of any impending 

unsafe condition detected from the main control board indicators during 

fuel movement.  

In addition to the above safeguards, interlocks are utilized during 

refueling to ensure safe handling. An excess weight interlock is 

provided on the lifting hoist to prevent movement of more than one fuel 

assembly at a time. The spent fuel transfer mechanism can accommodate 

only one fuel assembly at a time.  

The 131 hour decay time following plant shutdown and the 23 feet of water 

above the top of the reactor vessel flanges are consistent with the 

assumptions used in the dose calculations for fuel-handling accidents

both inside and outside of the-' containment. The analysis of the fuel' 

handling accident inside of the containment is based on an atmospheric 

X -4 3 
dispersion faction ( /Q) of 5.1 x 10 sec/n and takes no credit 

for removal of radioactive iodine by charcoal filters. The requirement 

for the fuel storage building charcoal filtration system to be operating 

when spent fuel movement is being made provides added assurance that the 

offsite doses will be within acceptable limits in the event of a 

fuel-handling accident. The additional month of spent fuel decay time 

will provide the same assurance that the offaite doses are within 

acceptable limits and therefore- the charcoal filtration system would not 

be required to be operating.
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The presence of a licensed senior reactor operator at the site and 

designated in charge provides qualified supervision of the refueling 

operation during changes in core geometry.  

References 

(1) FSAR - Section 9.5.2 

(2) Fuel Densification - Indian Point Nuclear Generating Station 
Unit No. 2, dated January 1973, Table 3.3.
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SAFETY ASSESSMENT 

Description ofChange: 

The technical specifications currently specify a minimum waiting time of 

131 hours after reactor shutdown (based on fuel handling accident 

analyses) before unloading the first fuel assembly from the reactor. The 

technical specifications further require that in the event that more than 

one region of fuel (typically a region consists of 72 fuel assemblies) is 

to be discharged from the reactor, those assemblies in excess of one 

region cannot! be discharged before a continuous interval of 400 hours has 

elapsed after shutdown. The proposed change contained in Attachment A to 

this Application would revise the Technical Specifications to permit the 

discharge of the entire reactor core after a continuous interval of 131 

hours following shutdown. Specifically, the current limitation of waiting 

400 hours after shutdown before unloading the entire core would be 

removed from specification 3.8.A.9 and its bases. The purpose for this 

request is to allow an earlier unloading of the entire core, which will 

provide more operational flexibility for optimizing refueling outage 

critical path planning and will permit a more expeditious full core 

discharge should it become necessary due to unforeseen circumstances.  

Basis of Change: 

The 400 hour limitation was originally established based on pool decay 

heat load calculations -for a full core discharge, not based on any 

accident analysis. The proposed change is based on our recalculation of 

the decay heat load after a 131 hour period which concludes that the 

maximum bulk pool water temperature would be less than or equal to 

173 0 F and that the spent fuel pool heat removal system is adequate to 

transfer the decay heat generated in this case. This is consistent with 

the NRC Standard Review Plan Section 9.1.3 which states that the 

temperature of the spent fuel poo1 water should be kept below the boiling 
point upon full core discharge.  

To calculate the maximum heat load, a full core discharge case (193 
assemblies) following the refueling outage at which time such a discharge 

will essentially fill the spent fuel storage racks was considered, thus 

providing the maximum decay heat load for a conservative calculation.  
(See attached Table 1 for fuel assembly discharge input to the decay heat 

calculation). The decay heat -load is calculated according to Branch 

Technical Position ASE 9-2, "Residual Decay Energy for Light Water 

Reactor for Long Term Cooling",- Rev. 2 dated July, 1981, including 

recommended uncertainty factors and actinide contributions. The maximum 

heat load calculation used several conservative assumptions as input 

parameters, such as: 

0 A reactor thermal power of 2813 Mwt which is 102% of the 

rated thermal power of 2758 Mwt. (Also a capacity factor of 

100% was used.) 

o The full core is discharged instantaneously after 131 hours 

following shutdown.
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0 The core is discharged during the hottest season of the 
year (i.e., river water temperature of 85 0 F) resulting in 
the highest initial spent fuel pool temperature prior to 
the full core discharge.  

o. No credit is taken for heat loss f rom the spent fuel pool 
due to evaporation, convection, conduction or radiation 
heat transfer mechanisms.  

Thus, the actual pool temperature would be less than the 1730 F maximum 
calculated temperature for this bounding case. From our plant experience 
(i.e., during the 1984 refueling outage), we have observed that the 
actual spent fuel water temperatures are less than those we 
conservatively calculate by approximately 15-200 F.  

The detailed calculations indicate that after the 131 hour waiting 
period, a. full core discharge will result in a calculated decay heat 
generation rate of 3.29x107 Btu/hr and a maximum spent fuel water pool 
temperature of 1730 F. The Indian Point Unit 2 spent fuel pool heat 
removal system (which contains two redundant spent fuel cooling pumps) is 
rated to remove 3.29x10 7 BTU/hr from the system with a pool water 
temperature of 1730F. Therefore, the spent fuel pool heat removal 
system is able to maintain the temperature of the spent fuel pool at or 
below 1730F. In case of a complete failure of the spent fuel pool heat 
removal system under these conditions, the maximum heatup rate was 
calculated to be 16.8 0F/hr. The total time available to perform 
repairs is 2.32 hours before makeup is required to compensate for pool 
boil-off. The makeup water flow rate required to match the boil-off is 
approximately 73 gpm. This is within the capabilities of the various 
makeup sources (including the Primary Water Storage Tank, the Refueling 
Water Storage Tank, and the Fire Protection System).  

Based on the above, it is our determination that the current 400 hour 
cooling period limitation is operationally restrictive and excessive, is 
not required to satisfy regulatory requirements, and should be removed 
from the 1P2 Technical Specifications.  

Significant Hazards Evaluation: 

The Commission has provided guidance concerning the application of the 
standards for determining whether a significant hazards consideration 
exists by providing certain examples ( 48 FR 14870 ). Example (vi) of 
those involving no significant hazards considerations discusses a change 
which may reduce a safety margin but where the results are clearly within 
all acceptable criteria with respect to the system or component in the 
Standard Review Plan. The proposed revisions to allow full core 
discharge after 131 hours following shutdown rather than 400 hours is in 
a less restrictive direction and would appear to reduce a safety margin.  
However, consistent with the Commission' s criteria for determining
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whether a proposed amendment to an operating license involves no 

significant hazard considerations, . 10 CFR 50.92 (48 FR 871), we have 
det ermined that the proposed change does not involve a significant 
increase in the probability or the consequences of an accident previously 

evaluated, or create the possibility of a new or different kind of 
accident from any previously evaluated, or involve a significant 

reduction in a margin of safety. The proposed revision reflects a 

conservative calculation of the effect of decreasing the waiting period 
for full core discharge from 400 hours to 131 hours, which complies with 
the criteria of NRC Standard Review Plan Section 9.1.3.  

Therefore, since the application for amendment involves a proposed change 
that is .similar to an example for which no significant hazards 
consideration exists, we have determined that this application involves 
no significant hazards consideration.  

The proposed change has been reviewed by the Station Nuclear Safety 
Committee and the Consolidated Edison Nuclear Facilities Safety 

Committee. Both committees concur that these changes do not represent a 
significant hazards consideration and will not cause any change in the 
types or increase in the amounts of effluents or any change in the 
authorized power level of the facility.
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Table 1 (1 of 2) 

Operating Time and Cooling Time of Fuel Assemblies Discharged or 
to he Discharged to the IP2 Spent Fuel Pool

No. of Assemblies 
Discharged to the 
Spent Fuel Pool 

72 

60 

71 
2 

49 
4 
1 

16 
43 
16 

10 
40 
8 
7 
7

Discharge 
Date 

3/76 

2/78 

6/79 
6/79 

10/80 
10/80 
10/80 

9/82 
9/82 
9/82 

6/84 
6/84 
6/84 
6/84 
6/84

Equivalent 
Operating 
Time (Yrs) 

1.5 

2.5 

3.5 

2.0 

3.0 
2.0 
1.0 

4.2 
3.2 
2.2 

4.4 
3.4 
3.2 
2.4 
2.2

Cooling Time (Yrs) 
(8/93-Discharge Date)

17.5 

15.5 

14 
14

Total No. of 
Assemblies in 
Spent Fuel Pool 

72 

132 

203 
205

254 
258 
259 

275 
318 
334 

344 
384 
392 
399 
406

0



Table 1 (2 of 2) 

Opera ting Time and Cooling Time of Fuel Assemblies Discharged or 
to be Discharged to the IP2 Spent Fuel Pool

No. of Assemblies 
Discharged to the 
Spent Fuel Pool 

68 

72 

68 

72 

68 

68 
72 
53

Discharge 
Date 

2/86 

8/87 

2/89 

8/90 

2/92 

8/93 
8/93 
8/93

Equivalent 
Operating 
Time (Yrs) 

3.6* 

4.0* 

4.0* 

4.0* 

4.0* 

1.5* 
3.0* 
4.0*

Cooling Time(Yrs) 
(8/93-Discharge Date)

Total No. of 
Assemblies in 
Spent Fuel Pool

7.5

4.5

131 hrs 
131 hrs 
131 hrs

1) no. of assemblies in the reactor core = 193 

2) maximum no. of assemblies that can he stored in the spent fuel pool = 980

* Estimate value for future cycles


