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8. The containment vent and purge system, including the radiation 
monitors which initiate isolation, shall be tested and verified to 
be operable within -100 hours prior to refueling operations.  

9. No movement of irradiated fuel in the reactor shall be made until 
the reactor has been subcritical for at least 120 hours. In 
addition, movement of fuel in the reactor before the reactor has 
been subcritical for equal to or greater than 365 hours will 
necessitate operation of the containment Building Vent and Purge 
System through the HEPA filters and charcoal absorbers. For this 
case operability of the Containment Building Vent and Purge System 
shall be established in accordance with Section 4.13 of the 
Technical Specifications. In the event that more than one region 
of fuel (72 assemblies) is to be discharged from the reactor.  
those assemblies in excess of one region shall not be discharged 
before the interval of 162 hours has elapsed after shutdown.  

10. Whenever movement of irradiated fuel is being made, the minimum 
water level in the area of movement shall be maintained 23 feet 
over the top of the reactor pressure vessel flange.  

11. Hoists or cranes utilized in handling irradiated fuel shall be 
dead-load tested before movement begins. The load assumed by the 
hoists or cranes for this test must be equal to or greater than 
the maximum load to be assumed by the hoists or cranes during the 
refueling operation. A thorough visual inspection of the hoists 
or cranes shall be made after the deadload test and prior to fuel 
handling. A test of interlocks and overload cutoff devices on the 
manipulator shall also be performed.  

12. The fuel storage building emergency ventilation system shall be 
operable whenever irradiated fuel is being handled within the fuel 
storage building. The emergency ventilation system may be 
inoperable when irradiated fuel is in the fuel storage building, 
provided irradiated fuel is not being handled and neither the 
spent fuel cask nor the cask crane are moved over the spent fuel 
pit during the period of inoperability.  

13. To ensure redundant decay heat removal capability, at least two of 
the following requirements shall be met: 
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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 120-hour decay time following the subcritical condition and the 
23 feet of water above the top of the reactor pressure vessel flange 
is consistent with the assumptions used in the dose calculation for 
the fuel-handling accident.  

The waiting time of 162 hours required following plant shutdown before 
unloading more than one region of fuel from the reactor assures that 
the maximum pool water temperature will be within design objectives as 
stated in the FSAR. The calculations confirming this are based on an 
inlet river temperature of 920F, service water flow to the component 
cooling heat exchangers of 7000 gpm (FSAR) and component cooling flow 
to the Spent Fuel Pit heat exchanger of 2800 gpm (FSAR).  

The requirement for the fuel storage building emergency ventilation 
system to be operable is established in accordance with standard 
testing requirements to assure that the system will function to reduce 
the offsite dose to within acceptable limits in the event of a 
fuel-handling accident. The system is actuated upon receipt of a 
signal from the area high activity alarm or by a manually-operated 
switch. The system is tested prior to fuel handling and is in a 
standby basis.  

When fuel in the reactor is moved before the reactor has been 
subcritical for at least 365 hours, the limitations on the containment 
vent and purge system ensure that all radioactive material released 
from an irradiated fuel assembly will be filtered through the HEPA 
filters and charcoal adsorbers prior to discharge to the atmosphere.  

The limit to have at least two means of decay heat removal operable 
ensures that a single failure of the operating RHR System will not 
result in a total loss of decay heat removal capability. With the 
reactor head removed and 23 feet of water above the vessel flange, a 
large heat sink is available for core cooling. Thus, in the event of 
a single component failure, adequate time is provided to initiate 
diverse methods to cool the core.  

The minimum spent fuel pit boron concentration and the restriction of 
the movement of the spent fuel cask over irradiated fuel were 
specified in order to minimize the consequences of an unlikely 
sideways cask drop.  

Fuel assemblies whose initial enrichment is greater than 3.5 w/o 
U-235 but less than or equal to 4.3 w/o can be stored in the spent 
fuel pool providing they are placed in a checkerboard array with fuel 
whose initial enrichment and burnup are sufficient to ensure that 
Keff is less than 0.95 with no soluble boron present. This is
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ensured by categorizing the fuel whose initial enrichment is greater 
than 3.5 w/o U-.235 but less than or equal to 4.3 w/o and whose burnup 
is below the curve of Figure 3.8-1 as Category 2. This fuel can be 
stored by checkerboarding with Category 1 fuel which is defined as 
fuel whose initial enrichment and burnup place it on or above and to 
the left of the curve in Figure 3.8-1. Category 3 fuel which is less 
than or equal 3.5 w/o U-235 and below the curve of Figure 3.8-1 cannot 
be used in the checkerboard with Category 2 fuel. Any Category 1 or 3 
fuel can continue to be stored on a repeating x-y array with other 
non-Category 2 fuel. For the purpose of storing Category 2 fuel, 
non-fuel material or empty locations can be utilized in place of 
Category 1 fuel.  

When the spent fuel cask is being placed in or removed from its 
position in the spent fuel pit, mechanical stops incorporated in the 
bridge rails make it impossible for the bridge of the crane to travel 
further north than a point directly over the spot reserved for the 
cask in the pit. Thus, it will be possible to handle the spent fuel 
cask with the 40-ton hook and to move new fuel to the new fuel 
elevator with a 5-ton hook, but it will be impossible to carry any 
object over the spent fuel storage area with either the 40 or S-ton 
hook of the fuel storage building crane.  

Dead load test and visual inspection of the hoists and cranes before 
handling irradiated fuel provide assurance that the-hoists or cranes 
are capable of proper operation.  

References 

(1) FSAR - Section 9.5.2 

(2) FSAR - Table 3.2.1-1
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I. DESCRIPTION OF CHAN4GE 

This revision to the Indian Point 3 Technical Specifications 
seeks to reduce the elapsed time interval from shutdown 
requirement for the discharge of more than one region of fuel (72 
assemblies). Presently, the Technical Specifications requires 
400 hours to have elapsed after shutdown before more than one 
region of fuel can be discharged from the reactor. This change 
will reduce the elapsed time interval prior to discharge to 162 
hours.  

I. EVALUATION OF CHANGE 

The 400 hour limitation was originally established based on pool 
decay heat load calculations from a full core discharge, not 
based on any accident analysis. Enclosure 1 provides an analysis 
of the decay heat load after a 162 hour period which concludes 
that the maximum bulk pool water temperature would be less than 
or equal to 1980F 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 
pool water should be kept below the boiling point upon full core 
discharge.  

The analysis provided by Enclosure 1 assumes a component cooling 
water (CCW) temperature of 100 0F. This CCW temperature was 
determined to correspond to a river water temperature of 
87.80F. A sensitivity study was performed on the analysis to 
determine the effect of increasing the assumed river water 
temperature. The sensitivity study results indicate that 
increasing the assumed river water temperature to 920F would 
increase the maximum spent fuel pool bulk temperature to 
201.90 F. which is below the boiling point.  

II.NO SIGNIFICANT HAZARDS EVALUATION 

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

The proposed change does not increase the probability of a 
previously evaluated accident. The consequences of a fuel 
handling accident are described in FSAR Chapter 14.2.1. The 
assumed fuel decay time after shutdown is 100 hours. The 
consequences of a fuel handling accident assuming a 100 hour 
decay time will bound the consequence of such an accident 
with a greater assumed decay time. As the proposed delay 
time of 162 hours for the discharge of more than one region 
of fuel is greater than 100 hours, the consequences of the 
previously evaluated fuel handling accident are not increased.



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

The proposed change involves a reduction in the delay time 
prior to discharge of more than one region of fuel. Reducing 
the length of the delay time will not create 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? 

Upon a complete loss of the spent fuel cooling system, the 
adiabatic pool heatup rate of the pool has been 
conservatively calculated to be l5.370 F/hr. For the case 
assuming a river water temperature of 87.8 0F. the 
instantaneous discharge of a full core after a decay time of 
162 hours will result in a steady state bulk pool temperature 
of 197.70F. For this case 0.93 hours are available to 
start the redundant spent fuel pooling cooling pump to 
restore heat removal and preclude bulk pool boiling. For the 
case assuming a river water temperature of 920F, the 
instantaneous discharge of a full core after a decay time of 
162 hours will result in a steady state bulk pool temperature 
of 201.90F. For this case 0.66 hours are available to 
start the redundant spent fuel pool cooling pump and preclude 
bulk pool boiling. These time periods are considered 
adequate to start the redundant pump. As such, this proposed 
amendment does not involve a significant reduction in a 
margin of safety.  

IV. IMPACT OF CHANGE 

This change will not impact the following: 
- ALARA Program 
- Fire Protection Program 
- Emergency Plan 
- FSAR or SER Conclusions 
- Overall Plant Operations 

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 

a) IP-3 FSAR 
b) IP-3 SER
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1.0 INTRODUCTION AhM SUMM~ARY

The spent fuel pool cooling system at Indian Point Unit 

No. 3 (1IP3) has been evaluated for the *worst case" full 

core of fload discharge scenario. In this evaluation it has 

been assumed that one region of 76 assemblies of the spent 

fuel has been sequentially discharged filling the spent fuel 

storage racks with 647 assemblies (840 maximum capacity less 

space for 1 full core, 193 assemblies). At the end of cycle 

10 it has been assumed that the entire core is moved into 

the spent fuel storage racks. Decay heat loads and pool 

temperatures have been calculated as a function of cooling 

time (time since reactor shutdown at EOC-l0). The effect of 

degraded heat exchanger heat removal capability was 

examined. Calculations of the bulk pool temperature and 

pool heat-up rate were completed with the component cooling 

water assumed to be 100.0 0 Fand a heat removal capability of 

the heat exchanger of 90% of the design value.  

For a cooling period of 162 hours, the "worst case" 

steady state bulk pool temperature is calculated to be 

197.7 0 which is below boiling. Upon complete loss of the 

spent fuel cooling system, the adiabatic pool heatup rate 

has been conservatively calculated to be 15.37 0 F/hour. This 

leaves 0.93 hours to start the redundant spent fuel pool



cooling pump to restore heat removal and preclude bulk pool 

boiling. -For, this wworst case" scenario, the steady state 

bulk pool temperature (with normal pool cooling) is limited 

to 1500 F after a cooling period (time after reactor 
shutdown) of 40.0 days.



2.0 E....D L ,CARGE SCE= AM DECAY HEAT LOADS

For a given fuel discharge scenario, decay heat loads 

were calculated as specified by the USNRC Branch Technical 

Position APCSB.9-2 (Reference 1). For the purposes of these 

evaluations, the following assumptions were made: 

1. Total capacity of the IP3 spent fuel storage racks--840 
fuel assemblies.  

2. Fuel operating history and discharge schedule: 
a. Discharged fuel currently in storage--actual oper

ating history and discharge dates.  

b. Future discharge fuel batches--one batch of 76 
assemblies discharged every 20 months with an oper
ating period of 1350 EFPD's through cycle 9.  

c. Full core offload occurs at EOC-10.  

3. Reactor thermal rating: 102 percent of 3025 MWth.  

The sensitivity of heat load to the time in cycle 10 when 

the full core offload occurs was examined. It was assumed 

that EOC-9 occurs, followed by a 30 day refueling outage.  

After BOC-10 startup, the decay heat loads were calculated 

after shutdown 30 days into cycle 10 (BOC), 10 months into 

cycle 10 (MOC) and after 20 months of cycle 10 operations 

(EOC). These calculations demonstrate that the worst case 

heat loads are calculated at EOC. Therefore, all subsequent 

analysis use the EOC-10 case as providing the "worst case" 

heat loads.  

Using this discharge scenario, the decay heat loads 

were calculated as a function of cooling period (6.5, 6.75,



7.0. 10, 15, 20, 25, 30, 35, and 40 days) . The decay heat 

loads so. calculated are shown in Tables Al through A10 and 

in Figure 1. it should be noted that the actual number of 

assemblies discharged at EOC-l was 64. it has 

conservatively been assumed that only 34 were discharged so 

that during cycle 10, there are exactly 193 vacant storage 

locations for the full core off load.



3.0 BUlLK £QQL TiEEAURE EVLU2ATION AT ZIL 5=T.  

Using the heat loads calculated for the full core 

of fload scenario, the bulk pool temperatures were calculated 

as a function of cooling time (time after reactor shutdown).  

The design heat transfer capacities of the spent fuel pool 

cooling system were taken from Reference 2 and are 

summarized in Table 1. The heat removal capability of the 

spent fuel pool heat exchanger was assumed to be 90% of 

design (7.164 X 10 6 BTU/hr). The inlet to the shell side of 

the spent fuel pool heat exchanger (component cooling water) 

was assumed to be 100.00 F 

The calculation of bulk pool temperature is based on 

the following assumptions: 

" Initially there is a 20 0 temperature difference 
between the shell side inlet and tube side inlet.  

" The temperature difference between the shell side inlet 
and tube side inlet is directly proportional to the 
heat load.  

Using these assumptions, the bulk pool temperature versus 

decay heat load was calculated. Bulk pool temperature 

versus decay heat load is shown in Figure 2. Af ter 162 

hours cooling, the bulk pool temperature is 197.7 0F. The 

plot in Figure 3 shows that for this the "worst case" 

scenario, the bulk pool temperature is limited to 1500 

after 40.0 days cooling period.



4.0 ,= 2 NORMAL. Z=C.-OOLING 

The pool heatup rate assuming complete loss of spent 

fuel pool cooling has been calculated. For the purpose of 

this calculation, it has been conservatively assumed that: 

1. Heatup is adiabatic: evaporative losses from the pool 

surface or heat loss through the pool walls have not 
been considered.  

2. The pool contains only water and the heat capacity of 

the fuel and storage racks has been conservatively 
ignored.  

For these conditions, the pool heatup rate is given 
by: 

dT/dt = Q/mcp 

where 

T = bulk pool temperature, 0F 

t = time, hours 

m = mass of water in the pool, lbm 

Cp - specific heat of water = 1 BTU/lb mF 

Q = decay heat load, BTU/hr 

p = density of water = 
61 lbm/ft3 

V = volume of water in pool = 37,300ft
3 (Ref. 3) 

The pool heatup rate as a function of decay heat load 

is shown in Figure 4. Using these heat up rates the time to 

boil (bulk pool temperature of 212°F) assuming complete 
loss 

of pool cooling was calculated as a function of cooling 
time 

(Figure 5). If it is assumed that loss of pool cooling 

coincides with the instantaneous movement of the full core



into the pool with 162 hours cooling, the time to reach bulk 

pool boiling is 0.93 hours.



5.0 RIF.iS 

1. Nuclear Regulatory Commission, Letter to All Power 
Reactor Licensees, from B.K. Grimes, April 14, 1978, 
OT Position for Review and Acceptance of Spent Fuel 
Storage and Handling Applications".  

2. Indian Point Unit No 3 FSAR, Section 9.3, Rev. 0, 7/82.  

3. Design Analysis Report Replacement Spent Fuel Storage 
Racks for the Power Authority of the State of New York, 
Indian Point Unit No. 3, Report XN-NS-015, Volume 1, 
Exxon Nuclear Company, Inc., October 25, 1977.
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TABLE 1 

Spent Fuel Pool Cooling System Design Data

Spent Fuel Pool Heat Exchanger 

Quantity 

Type 

Design Heat Transfer. BTU/hr.  

Shell Side (Component Cooling Water) 

Operating inlet temperature, OF 

Operating outlet temperature, OF 

Design flow rate, lbm/hr 

Design temperature, OF 

Tube Side (Spent Fuel Pool Water) 

Operating inlet temperature, OF 

Operating outlet temperature. OF 

Design flow rate. lbm/hr 

Design temperature, OF

1 

Shell and U-Tube 

7.96x10
6 

100.0 

105.7 

1.4x10
6 

200 

120.0 

112.8 

1.lx10 6 

200
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Decay Heat Loads versus Cooling Period



TABLE A-i

IP3 Full Core Offload 

Decay Heat Load - 6.5 Day Cooling Period

NUMBER OF CUM. # OF OPERATING TIME 
ASSEMBLIES ASSEMBLIES (EFPDS) 

39 39 560.00 
76 115 870.00 
76 191 1000.00 
76 267 950.00 
76 343 1000.00 
76 419 1350.00 
76 495 1350.00 
76 571 1350.00 
76 647 1350.00 
76 723 595.00 
76 799 1090.00 
41 840 1350.00

COOLING TIME 
(DAYS) 

6210.00 
5720.00 
4840.00 
3650.00 
3045.00 
2435.00 
1825.00 
1220.00 
615.00 

6.50 
6.50 
6.50

HEAT LOAD (MBTU/HR) 
BATCH ***** CUM.  

.1099 .1099 

.2526 .3624 

.2814 .6438 

.2986 .9424 

.3172 1.2596 

.3760 1.6356 

.4054 2.0410 

.4878 2.5288 

.8329 3.3617 
12.4109 15.7726 
12.7761 28.5488 
6.9410 35.4898

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

BATCH 
ID # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12



TABLE A-2

IP3 Full Core Offload 

Decay Heat Load - 6.75 Day Cooling Period

BATCH NUMBER OF CUM. # OF 
ID # ASSEMBLIES ASSEMBLIES 

1 39 39 
2 76 115 
3 76 191 
4 76 267 
5 76 343 
6 76 419 
7 76 495 
8 76 571 
9 76 647 
10 76 723 
11 76 799 
12 41 840

OPERATING TIME COOLING TIME 
(EFPDS) (DAYS) 

560.00 6210.00 
870.00 5720.00 

1000.00 4840.00 
950.00 3650.00 

1000.00 3045.00 
1350.00 2435.00 
1350.00 1825.00 
1350.00 1220.00 
1350.00 615.00 
595.00 6.75 

1090.00 6.75 
1350.00 6.75

HEAT LOAD(MBTU/HR) 
BATCH ***** CUM.  

.1099 .1099 

.2526 .3624 

.2814 .6438 

.2986 .9424 

.3172 1.2596 

.3760 1.6356 

.4054 2.0410 

.4878 2.5288 

.8329 3.3617 
12.2117 15.5734 
12.5767 28.1501 
6.8334 34.9835

REACTOR OPERATING POWER LEVEL (MWth): 3086.0



TABLE A-3

IP3 Pull Core Offload 

Decay Heat Load - 7.0 Day Cooling Period

NUMBER OF 
ASSEMBLIES 

39 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
41

CUM. # OF 
ASSEMBLIES 

39 
115 
191 
267 
343 
419 
495 
571 
647 
723 
799 
840

OPERATING TIME 
(EFPDS) 

560.00 
870.00 

1000.00 
950.00 

1000.00 
1350.00 
1350.00 
1350.00 
1350.00 
595.00 

1090.00 
1350.00

COOLING TIME 
(DAYS) 

6210.00 
5720.00 
4840.00 
3650.00 
3045.00 
2435.00 
1825.00 
1220.00 
615.00 

7.00 
7.00 
7.00

HEAT LOAD(MBTU/HR) 
BATCH ***** CUM.  

.1099 .1099 

.2526 .3624 

.2814 .6438 

.2986 .9424 

.3172 1.2596 

.3760 1.6356 

.4054 2.0410 

.4878 2.5288 

.8329 3.3617 
12.0242 15.3859 
12.3890 27.7749 
6.7321 34.5070

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

BATCH 
ID # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12



TABLE A-4

IP3 Full Core Offload 

Decay Heat Load - 10 Day Cooling Period

NUMBER OF CUM. # OF OPERATING TIME 
ASSEMBLIES ASSEMBLIES (EFPDS) 

39 39 560.00 
76 115 870.00 
76 191 1000.00 
76 267 950.00 
76 343 1000.00 
76 419 1350.00 
76 495 1350.00 
76 571 1350.00 
76 647 1350.00 
76 723 595.00 
76 799 1090.00 
41 840 1350.00

COOLING TIME 
(DAYS) 

6213.00 
5723.00 
4843.00 
3653.00 
3048.00 
2438.00 
1828.00 
1223.00 
618.00 
10.00 
10.00 
10.00

HEAT LOAD(MBTU/HR) 
BATCH ***** CUM.  

.1098 .1098 

.2525 .3623 

.2813 .6437 

.2986 .9422 

.3172 1.2594 

.3759 1.6353 

.4052 2.0404 

.4871 2.5275 

.8293 3.3568 
10.4017 13.7586 
10.7640 24.5225 
5.8552 30.3778

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

BATCH 
ID # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 11 
12 0



TABLE A-5

IP3 Full Core Offload 

Decay Heat Load - 15 Day Cooling Period

NUMBER OF CUM. # OF OPERATING TIME 
ASSEMBLIES ASSEMBLIES (EFPDS) 

39 39 560.00 
76 115 870.00 
76 191 1000.00 
76 267 950.00 
76 343 1000.00 
76 419 1350.00 
76 495 1350.00 
76 571 1350.00 
76 647 1350.00 
76 723 595.00 
76 799 1090.00 
41 840 1350.00

COOLING TIME 
(DAYS) 

6218.00 
5728.00 
4848.00 
3658.00 
3053.00 
2443.00 
1833.00 
1228.00 
623.00 
15.00 
15.00 
15.00

HEAT LOAD (MBTU/HR) 
BATCH ***** CUM.  

.1098 .1098 

.2524 .3622 

.2812 .6434 

.2985 .9419 

.3171 1.2590 

.3757 1.6347 

.4048 2.0395 

.4859 2.5254 

.8235 3.3489 
8.8778 12.2266 
9.2358 21.4625 
5.0305 26.4929

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

BATCH 
ID # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12



TABLE A-6 

IP3 Full Core Offload 

Decay Heat Load - 20 Day Cooling Period

BATCH NUMBER OF CUM. # OF OPERATING TIME 
ID # ASSEMBLIES ASSEMBLIES (EPPDS) 

1 39 39 560.00 
2 76 115 870.00 
3 76 191 1000.00 
4 76 267 950.00 
5 76 343 1000.00 
6 76 419 1350.00 
7 76 495 1350.00 
8 76 571 1350.00 
9 76 647 1350.00 
10 76 723 595.00 
11 76 799 1090.00 
12 41 840 1350.00 

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

COOLING TIME 
(DAYS) 

6230.00 
5740.00 
4860.00 
3670.00 
3065.00 
2455.00 
1845.00 
1240.00 
635.00 
20.00 
20.00 
20.00

HEAT LOAD(MBTU/HR) 
BATCH ***** CUM.  

.1097 .1097 

.2522 .3619 

.2810 .6429 

.2982 .9411 

.3168 1.2579 

.3753 1.6332 

.4040 2.0372 

.4830 2.5203 

.8099 3.3302 
7.8619 11.1921 
8.2158 19.4079 
4.4799 23.8878

0



TABLE A-7 

IP3 Full Core Offload 

Decay Heat Load - 25 Day Cooling Period

NUMBER OF CUM. # OF OPERATING TIME 
ASSEMBLIES ASSEMBLIES (EFPDS) 

39 39 560.00 
76 115 870.00 
76 191 1000.00 
76 267 950.00 
76 343 1000.00 
76 419 .1350.00 
76 495 1350.00 
76 571 1350.00 
76 647 1350.00 
76 723 595.00 
76 799 1090.00 
41 840 1350.00

COOLING TIME 
(DAYS) 

6235.00 
5745.00 
4865.00 
3675.00 
3070.00 
2460.00 
1850.00 
1245.00 
640.00 
25.00 
25.00 
25.00

HEAT LOAD(MBTU/HR) 
BATCH ***** CUM.  

.1097 .1097 

.2522 .3618 

.2809 .6427 

.2981 .9408 

.3167 1.2575 

.3751 1.6326 

.4037 2.0363 

.4819 2.5182 

.8044 3.3226 
7.0773 10.3999 
7.4272 17.8271 
4.0540 21.8811

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

BATCH 
ID # 
81 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12



TABLE A-8 

IP3 Full Core Offload 

Decay Heat Load - 30 Day Cooling Period

NUMBER OF CUM. # OF OPERATING TIME COOLING TIME 
ASSEMBLIES ASSEMBLIES (EFPDS) (DAYS) 

39 39 560.00 6240.00 
76 115 870.00 5750.00 
76 191 1000.00 4870.00 
76 267 950.00 3680.00 
76 343 1000.00 3075.00 
76 419 1350.00 2465.00 
76 495 1350.00 1855.00 
76 571 1350.00 1250.00 
76 647 1350.00 645.00 
76 723 595.00 30.00 
76 799 1090.00 30.00 
41 840 1350.00 30.00

HEAT LOAD(MBTU/HR) 
BATCH ***** CUM.  

.1096 .1096 

.2521 .3617 

.2808 .6425 

.2980 .9405 

.3166 1.2571 

.3750 1.6321 

.4033 2.0354 

.4807 2.5161 

.7990 3.3151 
6.4438 9.7588 
6.7897 16.5485 
3.7098 20.2583

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

BATCH 
ID # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 0



TABLE A-9

IP3 Full Core Offload 

Decay Heat Load - 35 Day Cooling Period

BATCH NUMBER OF CUM. # OF OPERATING TIME 
ID # ASSEMBLIES ASSEMBLIES (EFPDS) 

1 39 39 560.00 
2 76 115 870.00 
3 76 191 1000.00 
4 76 267 950.00 
5 76 343 1000.00 
6 76 419 1350.00 
7 76 495 1350.00 
8 76 571 1350.00 
9 76 647 1350.00 
10 76 723 595.00 
11 76 799 1090.00 
12 41 840 1350.00 

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

COOLING TIME 
(DAYS) 

6245.00 
5755.00 
4875.00 
3685.00 
3080.00 
2470.00 
1860.00 
1255.00 
650.00 
35.00 
35.00 
35.00

HEAT LOAD(MBTU/HR) 
BATCH ***** CUM.  

.1096 .1096 

.2520 .3616 

.2807 .6423 

.2979 .9402 

.3164 1.2567 

.3748 1.6315 

.4030 2.0344 

.4796 2.5140 

.7936 3.3077 
5.9231 9.2307 
6.2651 15.4958 
3.4264 18.9223



TABLE A-10

IP3 Full Core Offload 

Decay Heat Load - 40 Day Cooling Period

NUMBER OF CUM. # OF OPERATING TIME 
ASSEMBLIES ASSEMBLIES (EFPDS) 

39 39 560.00 
76 115 870.00 
76 191 1000.00 
76 267 950.00 
76 343 1000.00 
76 419 1350.00 
76 495 1350.00 
76 571 1350.00 
76 647 1350.00 
76 723 595.00 
76 799 1090.00 
41 840 1350.00

COOLING TIME 
(DAYS) 

6250.00 
5760.00 
4880.00 
3690.00 
3085.00 
2475.00 
1865.00 
1260.00 
655.00 
40.00 
40.00 
40.00

HEAT LOAD(MBTU/HR) 
BATCH ***** CUM.

.1096 

.2519 

.2806 

.2978 

.3163 

.3746 

.4026 

.4785 

.7884 
5.4902 
5.8284 
3.1905

.1096 

.3615 

.6421 

.9399 
1.2562 
1.6309 
2.0335 
2.5120 
3.3004 
8.7906 

14.6190 
17.8095

REACTOR OPERATING POWER LEVEL (MWth): 3086.0

BATCH 
ID # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 0


