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ABSTRACT

Assessment of NPP(Nuclear Power Plant) decommissioning cost is very important for safe decommissioning of
nuclear power plants. In the United States, which has the most NPP decommissioning experience, the cost
evaluation study has been conducted since the 1970s in order to decommissioning nuclear facilities. The US NRC
has conducted studies on decommissioning technology, safety and cost for a variety of reactor type and nuclear
installations. In the total decommissioning costs, the end of operation licenses accounted for the largest portion,
followed by spent fuel management and site restoration. In case of immediate decommissioning, spent fuel
management cost increased compared to delayed decommissioning, and delayed deocmmissioning increased the
cost of terminating the operation license. However, in general, delayed decommissioning does not show any
significant benefit as compared with immediate decommissioning. It is necessary to consider the evaluation
according to the site conditions when evaluating the cost of decommissioning domestic nuclear power plants.
Also, in Korea, JAEA recommendations were applied to reorganize the radioactive waste classification system.
Therefore, it is necessary to develop a method to appropriately use the decommissioning data of the preceding US
Nuclear Power Plant in the new classification system when estimating the amount of radioactive waste generated
during decommissioning. In particular, the establishment of the evaluation methodology for the waste to be
disposed of will be an important factor in securing the accuracy of the decommissioning cost. In addition, it is
necessary to construct information data that can be applied to facility characteristics and work characteristics in
order to evaluate the cost of demolition of domestic nuclear power plants.
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Table 1. Estimated Dismantlement Costs for
Reference PWR - NUREG/CR-0130

Cost in % of
Category millions of Total
1978 §

Spent Fuel Disposal 2.467 7.3
Activated Materials Disposal 2.734
Containment Internal Disposal 0.961 5.6

Other Building Internals Disposal 4.222
Waste Disposal 0.693
Staff Labor 8.986 26.7
Electrical Power 3.500 10.4
Special Equipment 0.822 2.4
Miscellaneous Supplies 1.559 4.6
Facility Demolition(Non-radioacrive) 6.410 19.0
Special Contractors 0.390 1.2
Nuclear insurance 0.800 2.4
Environmental Surveillance 0.154 0.5
Sub total 33.698
25% Contingency 8.425
Total Dismantling Cost 42.100
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Table 2. Estimated Costs and Radiation Doses
Resulting from Dismantlement Activities

Element (Ifggigs%)ls R(E;)deifst(i)(r)lr_lretigie
Contaminated System 10.061 533.36
Reactor Pressure Vessel 1.002 17.68
Steam Generators 11.598 60.00
RCS Piping/Components 1.982 23.96
SNF Pool Racks 1.748 1.20
Activated Concrete 1.004 31.22
HVAC System 3.724 2.59
Contaminated Surfaces 1.368 9.92
Bridge Cranes 0.576 0.31
Undistributed Costs 24.809 40.10
Termination Survey 1.220 0.00
Dry Active Waste 0.885 0.00
Waste Water Treatment 1.377 2.71
Cascading Costs 0.355 0.75
Totals (w/o contingency) 61.709 728.80
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Table 3. Results of DECON, SAFSTOR, and
ENTOMB analyses

Estimate Waste Radiation Post-
Shutdown d cost volume dose shutdown
alternative (millions dlsposal( (person-r (years)
1993%) m) em) Y
DECON 1333 8,246 953.1 8.6
SAFSTORI1 173.9 833 318.8 60
SAFSTOR2 237.9 8,246 325.2 60
ENTOMBI1 162.1 913 803 60
ENTOMB2 164.6 1,362 851.9 60
ENTOMB3 470.4 913 803 300

Table 4. Comparison of costs for transport and disposal
of LLW resulting from DECON, SAFSTORI, and
SAFSTOR2 for two disposal sites

Estimated costs in millions of 1993
dollars

Difference

Hanford Barnwell (Barnwell-

Hanford)
Transport 53 13.5 8.2
DECON Disposal 24.5 110.1 85.6
Total 29.8 123.6 93.8
Transport 1.7 3 1.3
SAFSTOR | pisposal 5.8 16.4 10.6
Total 7.5 19.4 11.9
Transport 53 13.5 8.2
SAFgTOR Disposal 24.1 108.1 84
Total 29.4 121.6 92.2
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Table 6. USA Decommissioning Funding Status

NRC Minimum Formula

3Hl T 10CFR50.7500 o] & &4 s A 54 0] &2 A Plant Name Type | MWt
- o 2013 2015
FFAAR Belsh 24 Aolg ol 1§ Fstol
$817.22 million®] 3L 2014 10€ 31Y¥ AA} 3iA 7] Amold (Duane) Energy | gy | 1912 | $610,877.551 | $610.013,140
= F9L $654.96 million o]zt ¥ Ikl
T S Y J2haL gs] ATt Braidwood Station, Unit 1 | PWR | 3586 | $521,778,396 | $780,166,000
o KSI | o] Z71A A 7= =7 X
U Table 6 W=ro] 5717 A7 HALA] Braidwood Station, Unit 2 | PWR | 3586 | $521,778,396 | $849,702,000
o Ao HA A FAR L A AL 3
- Byron Station, Unit 1 PWR | 3586 | $521,778,396 | $780,504,000
7b Amskel wlmeleh AR g Fg %
N B Byron Station, Unit 2 PWR | 3586 | $521,778,396 | $839,566,000
Aol whel 1 v]-&o] A Hel nls) Y S
;—(ﬂ H]% %7}% %78_ T(_')_‘;ﬂ O]E’_ﬂ‘j’,]— Ho]'}\}'}d%@' 1;7;_; & Callaway Plant PWR | 3565 | $521,778,396 | $521,654,470
A Ak wel 1 v HrE Ay HAF kA Calvert CIiffs Nuclear | pwg | 2737 | $487.346,187 | $485.981251
gl -l whek $ 1,000 million A= H]-E 3
Calvert Cliffs Nuclear
A7} BIE T 9SS oF 2 olr}, Power Plant. Unit 2 PWR | 2737 | $487,346,187 | $485,981,251
Clinton Power Station | PWR | 3473 | $680,388,006 | $996,672,000
Table 5. Evaluation of the Coefficients A, B, and C | |
Crystal River Nuclear
Reference Reference Plant, Unit 3 PWR | 2609 | $481,806,061 | $873,398,263
Cost Category PWR Values BWR Values
. . Diablo Canyon Nuclear
millions 1986$ | millions 1986$ Power Plant, Unit 1 PWR | 3411 | $521,602,311 | $523,105,465
Labor 17.98 35.12 .
- Diablo Canyon Nuclear | pyp | 3411 | $521,602,311 | $523,105.465
Equipment 1.64 4.03 ’
Supplies 3.12 3.71 Fort Calhoun Station PWR | 1500 | $438,293,852 | $438,189,755
Contractor 12.9 21.1 .
Ginna (Robert £.) Nuclear | py | 1775 | $458.325,698 | $459.571,157
Insurance 1.9 1.9
Containers 10.9 8.14 Hope Creelgtzfvﬁgilear Power | pup | 3840 | $673.518.936 | $673.038.790
Added Staff 7.5 44
Added Supplies 12 02 Indian Point, Unit 2 PWR | 3216 | $522,460,949 | $523,880,691
Spec. Contractor 0.78 0.71 LaSalle County Station, | gy | 3489 | $680,388.006 | $910,428,000
Pre-engineering 74 7.4
Post-TMI-backfits 0.9 0.1 LaSalle %%‘l’t“g Station, | gywR | 3489 | $680,388,006 | $954,631,000
Surveillance 0.31 - Nine Mile Point Nucl
mne 1le Point Nuclear
Fees 0.14 0.14 Station, Unit 1 BWR | 1850 | $618,724,467 | $619,664,616
Subtotal 66.67 86.95 : ; ;
Nine Mile Point Nuclear | gywr | 3988 | $692.314.986 | $693.366,955
A=0.64 A=0.66 ?
Energy 8.31 8.84 Gerii;tiggosfgﬁ?r‘:clg;t 5 | PWR | 3438 | $521.602311 | $939.400,000
Transportation 6.08 7.54
San Onofre Nuclear
Subtotal 14.39 16.38 Generating Station, Unit 3 PWR | 3438 | $521,602,311 | $983,500,000
B=0.14 B=0.12 St. Lucie Plant, Unit 1 | PWR | 3020 | $499,595,060 | $499,838,310
Burial 2248 29.98
St. Lucie Plant, Unit 2 | PWR | 3020 | $499,595,060 | $499,838,310
C=0.22 C=0.22
Total 103.54 133.31
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H)sle] & A0 Lo] ZUere oF 4= gjr) el
ol wske] & sAmIEol S7HE < AT Table 9. Decommissioning Cost Elements of Callaway
DECON cost SAFSTOR cost
Table 7. Results of DECON and SAFSTOR analyses of Cost Cat Totl Total
ost Category ota ota
Wolf Creek Thousands (")l/"oot(zilf Thousan (:l/"oot(z)ilf
2011$ ds 20118
DECON cost SAFSTOR cost
Cost Element 20118 thousands | 20118 thousands peicense 617324 | 818 | 849,173 | 827
ermination
Total % Total %
Spent Fuel
Decontamination 14,403 2.3% 12,732 1.4% Management 33,726 45 73,749 72
Removal 103,023 16.3% 105,395 11.9% Site Restoration 103,448 13.7 103,462 10.1
Packaging 22,742 3.6% 17, 149 1.9% Total 754,498 100.0 1,0246,38 100.0
Transportation 10,359 1.6% 7,627 0.9%

Waste Disposal 61,457 9.8% 42,983 4.9%

Offsite Waste | o3 119 | 379 | 25197 | 2.8%

Processing
Mal:lr;gger;?m 245392 | 38.9% | 330,000 | 37.3%
Security 47,017 7.5% 163,895 18.5%
Spent Fuel Pool | 41850 | 19w | 11822 | 13%
Spent Fuel
Management - 39,421 6.3% 39,421 4.5%
Direct Costs
Insurance and
Regulatory Fees 11,946 1.9% 53,656 6.1%
Energy 7,145 1.1% 14,778 1.7%
Characterization
and Licensing 13,053 2.1% 14,225 1.6%
Surveys
Property Taxes 10,411 1.7% 20,459 2.3%
A%grcg‘t’fj;‘z 1,883 0.3% 3,093 0.3%
I"g;ﬁf;ﬁ‘;‘:“ 6,952 L1% | 22245 | 2.5%
Total 630,135 | 100.0% 884,677 | 100.0%

Table 8. Decommissioning Cost Elements of Crystal River 3

DECON cost SAFSTOR cost
Cost Category Total Total
Thousands OTA]ot(;;lf Thousands (”)l/"ootzlf
2008% 2013$
License - ; 861,902 | 73.0
Termination > :
Spent Fuel
Management - - 265,505 22.5
Site Restoration - - 52,721 4.5
Total - - 1,180,128 100.0
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