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Air Cooled Heatup Times
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Air Cooled Heatup Times
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Fraction of Rated Power
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The times calculated are in hours for an adiabatic heatup from 30 C to 800 C with no
oxidation heat source. Adiabatic Heatups are based on a Peaking Factor of 1.1 for PWRs
and 1.2 for BWRs. The decay heats at these burnup values are interpolations or extrapolations
of the decay heat from NUREG/CR-5625. The thermal mass of the BWR fuel is modeled as 9x9
fuel assemblies and the associated fuel rack structure. The mass per assembly is 170 kg UO2,
97.5 kg Zirconium and 42.4 kg stainless steel. The thermal mass PWR fuel is modeled 17x17
fuel assemblies and the associated rack structure. The mass per assembly is kg UO2, 101 kg
Zirconium, and 68.6 kg stainless steel. Temperature dependent values of the specific heat are
used for steel, zircaloy, and UO2.

Adiabatic Heatup Time at 1 Year

Burnup PWR BWR
BY o D BT T

55 |58

70 4.4 .

Adiabatic Heatup Time at 2 Years

Burnup ' PWR BWR
50 11.2 17.9

55 | 0.2 16.1)
B0 oo i i o 149

70 8.0 1

80 s L Y o111

Adiabatic Heatup Time at 5 Years

Burnup PWR BWR
50 Ce e o 280 . 40.0
55 36.4
0. sl 33.4
70 9.9 28.5
80 v 174 25.0

Adiabatic Heatup Time at 10 Years

Burnup PWR BWR
50 . e s 58.0
55 52.9
o .
70 41
80 . - - 36.2




Decay Time in Years for a 10 Hour Adiabatic Heatup Time

Burnup PWR BWR
M0 el B e 10
55 2.0 1.2
B0 0. 22 0 13
70 2.6 1.6
B0 e 29 1.9

Decay Time in Years for a 24 Hour Adiabatic Heatup Time
Burnup PWR BWR

28

. 3.2
4.1

49

Spent Fuel Pool Heatup and Boiloff Time in hours to 3 feet Above Active Fuel. Fuel
Burnup is 62.5 Gwd/MTU with a 2 year cycle time. The decay heat at this value of burnup is an
extrapolation of the decay heat from NUREG/CR-5625. The BWR pool holds 4200 9x9 fuel
assemblies. The pool surface are is 105.7 square meters. The PWR pool holds 965 17x17 fuel
assemblies. The pool surface are is 61.3 square meters. The pools have a water depth of
11.54 meters and are assumed to be at an initial temperature of 30 C. An estimated volume
fraction of 0.5 of water in the racks and assemblies was used. Errors in this value can impact
the heatup time portion of the heatup and boiloff calculation. The specific heat of water was
assumed to be constant at 4200 J/kg for the heatup calculation. Temperature dependent
properties were used for steel, zircaloy, and UO2. The enthalpy change due to vaporization
used in the boiloff calculation is 2257 KJ/kg.

Decay Time PWR BWR
1 year 195 253
2 year 272 337
5 year 400 459
10 year 476 532
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Early Fatalities (per year)
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Person-rem Within 50 Miles (per year)

Sensitivity of Societal (Person-rem) Risk to Emergency Planning
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Individual Risk of Early Fatality (per year)

S
Individual Early Fatality Risk Within 1 Mile
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Individual Risk of Latent Cancer Fatality (per year)
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Relative Activity (to Ru-106 activity in first batch at 1 year)
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Relative Activity (to Ru-106 activity in first batch at 1 year)

Activity Contribution per Refueling Batch for Ru-106 and Cs-137
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Incremental Contribution from Ru-106 and Cs-137, etc., 6 Months After SD (18 month fuel cycle)
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Incremental Contribution from Ru-106 and Cs-137, etc., 2 Years After SD (18 month fuel cycle)
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1. Below is a table containing the dose conversion factors you requested. MACCS calculates
the early fatality risk as a combination of the dose to the lungs and red marrow.

2. lodine is important for reactor accidents, because of its high inventory in the core and its high

thyroid dose conversion factor. Table 4.1 of NUREG/CR-4982 shows the following inventories
(in Curies) for an equilibrium core for Millstone 1:

1-131 4.74E7
Ru-106 2.48E7
Cs-137 5.84E6

3. One of your health physicists (e.g., Steve LaVie) might be abie to provide further insight into
the importance of iodine.

Dose Conversion Factors for I-131, Ru-106, and Cs-137*

organ cloud-shin | ground-s | inhalation/ | inhalation/ | ingestion
e hine asute chronic (Sv/Bq)
(Sv sec/ (Svsec/ | (Sv/IBq) (Sv/Bq)
Bq m%) Bq m?)
1-131 “lungs - 1.41E-14 | 2.97E-16 | 4.54E-10 - | 6.57E-10 | 1.02E-10
red marrow | 1.45E-14 | 3.06E-16 | 3.52E-11 | 6.26E-11 | 9.44E-11
Ru-106 lungs - 7.90E-15 | 1.58E-16 | 2.09E-08 : | 1.04E-06 | 1.44E-09
red marrow | 8.05E-15 | 1.61E-16 | 8.74E-11 | 1.77E-09 | 1.48E-09
Cs-137 Jungs: 2.18E-14 | 4.35E-16 | 8.29E-10- | 8.80E-09 | 1.27E-08
red marrow | 2.22E-14 | 441E-16 | 5.63E-10 | 8.30E-09 | 1.32E-08
Ratio of Ru-106 | lungs 4 4 25 118 A
to Cs-137
red marrow 4 4 2 .2 A
*The dose conversion factors are from the MACCS input file DOSDATA.INP.
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Individual Risk of Early Fatality (per year)

Individual Early Fatality Risk Within 1 Mile
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Individual Risk of Latent Cancer Fatality (per year)
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Relative Activity (to Ru-106 activity in first batch at 1 year)
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consequences.xis

SPENT FUEL POOL ACCIDENT CONSEQUENCES
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