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Probabilistic Prediction of Equipment Cost
of Nuclear Plant Lifetime Management
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Abstract

To cope with aging management and to operate NPP economically and safely, feasibility study
had been done in Phase I, detailed life evaluation and establishing aging management program
being carried out in Phase II. In the feasibility study, it was found that net saving of 10-year
life extension was 160 billion won (2000 present worth), with the equipment cost calculated
with US electric company and Site-Personnel suggested data. In this paper, IAEA/EPRI data
was used in statistic and probabilistic calculation of equipment cost. The result was turned

out to be as similar one as the previous PLiM phase I study results.
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PWR F 24w Al EFPH | 283 94($) PWR F 24w Alg) EFPH | 283 94($)
RCP Shaft 34 case 1 4084.2 6,000,000 HENRSE 4 0 196,851
RCP Shaft 34 case 2 4417.0 3,820,000 HENRSE 5 135.4 1,152,127
RCP Shaft 34 case 3 0 2,730,000 HENRSE 6 65.8 8,000,000
RCP Shaft 34 case 4 2701.5 6,000,000 HuARE 7 160.2 1,487,853
Feedwater Nozzle repair 1 360.0 304,000 EW/lHa 8 392.2 20,000,000
Feedwater Nozzle repair 2 0 2,580,000 EW/lEa 9 207.3 2,580,000
Feedwater Nozzle repair 3 7437 1,000,000 R/l E 10 0 1,000,000
Feedwater Nozzle repair 4 66.8 1,300,000 BRI Ea 11 177.7 23,000,000
Reactor Internal 7] H. < 1 0 2,000,000 D/G 278 ZF7} 3387.5 103,000,000
Condenser Tube/Header 4] 1 0 7,550,000 D/G Upgrade 0 3,540,000
Condenser Tube/Header A 2 2352 15,000,000 main transformer’} 25 1 3255 67,000
Condenser Tube/Header 34 3| 1165.7 7,800,000 main transformer’} 25 2 281.1 7,700,000
Condenser Tube/Header A 4 0 14,500,000 main transformer’} 25 3 0 3,100,000
Condenser Tube/Header 1A 5 0 28,300,000 main transformer’} 25 4 184.4 3,040,000
Control Room 7NH4 1 1268.2 517,000 Service Water System 7JE < 1 0 182,403
Control Room 7WH.4 2 102.4 14,300,000 |Service Water System 7JE 2 11 1,480,383
kA 7] LA 0 10,340,000 |Service Water System 7l ® < 3 0 107,029
kA 7] LA 0 10,120,000 |Service Water System N®2< 4| 662.8 3,490,486
BHWllea 1 682.2 1,380,000 |Service Water System /NX.<= 5| 752.8 60,000,000
EWlea 2 668.6 46,500,000 |Service Water System /|R25 6 0 1,750,929
EWlea 3 223.7 3,900,000 |Service Water System 7|®2 7 0 487,691
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EVENT 12K EVENT JI2H=)
Normal Refueling 85| Replace Closed Cooling Water Heat Exchanger 3.0
Sid-Cycle Planned Outage 45| Replace RCS Piping 44.6
shutdown/startup time 1.0] Replace Major pipe in the Turbine building 10.0
Reactor vessel on/off 3.0] Replace major pipe in Auxiliary building 6.0
Fuel shuffling 1.0] Install External Vessel neutron monitors 1.0
IS 2.0] Relocate reactor vessel surveillance specimen 0.0
Containment Integrated Leak Rate Test 06] Inspect reactor coolant system welds 3.0
Retube Condenser 125 Inspect reactor internals 1.0
Replace Feedwater Heater 6.0] Repair/replace reactor vessel upper internals 3.5
Replace/repair moisture separator reheaters 70| Repair/replace reactor vessel lower internals 3.5
Rewedge/replace generator stator 10.0] Replace Pressurizer surge nozzle 2.0
Rewind/replace generator rotor 80| Replace RCS Cast Elbows 19.0
Replace High Pressure casing 16.0] Repair/replace RCS Branch nozzles 4.0
Refurbish radwaste system 00] SG Steam side refurbishment 14.0
Repair/Modify Spent fuel pool racks 00| Replace SG 37.3
Repair/replace CVCS/Rad-Waste CleanUp Sys 6.0] Replace Calbes in Containment 12.0
Replace fuel transfer tube expansion joint 1.0] Containment hot pipe penetration replacement 6.0
#*Replace CANDU Fuel Channels 52~104 [«Control Room HVAC 10~400
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. 2.5% 5% 10%
v 13.7] 257] 137] | 237] | 137] 257
ABB CENO NSSS Reload Type Analysis 3.6
ABB CENO NSSS Non-Reload Type Analysis 4.0
ABB CENO NSSS Plant Modification 5.61 5.11 0.06 0.06 0.06 0.06
ABB CENO NSSS Fuel Engineering Analysis 0.13 0.13 0.13 0.13
ABB CENO NSSS Licensing Support 0.9 0.5 0.5
BGE NSSS Analysis 2.8
Turbine 5.0 5.2
Generator 5.0 5.0
BOP Analysis 2.4 4.5 0.3
BOP Modification 1.0 1.0 1.0 1.5 0.95 0.95
BGE Other 1.6 05 0.4
NRC Review Fee 2.5
Estimate from previous Uprating 24.5 6.2 36.2 13.1
Total Estimate 245 6.2 36.2 13.1 434 19.1
Estimate, $/kw 1182.7 | 300.7 873.0 | 3164 | 5234 230.6
Total Estimate, $M, Both Units 30.8 49.4 62.6
Total Estimate, $/kw, Both Units 741.7 594.7 377.0
Playback Years(Based on $1.04M/yr/%) 5.9 4.7 3.0
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RCP Shaft 1.00 1.50

Reactor Internals 2.00 3.01 0.76

RPV Anning 6.00 9.02

CRDMs 0.95 1.43

1&C Upgrade 22.75

Process Computer 27.00 15.00 3.90

Control Room Modification 14.30 21.50

Turbine 37.75 56.76 45.00 42.00 14.00 13.96

Reracking of spent fuel pool 10.50

SG Feed Water Nozzle 0.37 0.56

Condenser Tubes 14.64 22.01 20.00 12.00 15.00 19.00 25.10

PZR heaters 0.40 0.60

RPV Head 6.00

Generator 9.17 13.79 7.30 7.30

Service Water System 8.94 13.44

Main Transformer 6.76 10.16

Steam Generator 100.00 | 100.00 140.00 | 68.18

Diesel Generator Addition 120.00 180.44

Diesel Generator Upgrade 3.50 5.26
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RCP Shaft 0.21

Reactor Internals 0.65

RPV Anning

CRDMs 0.06

1&C Upgrade

Process Computer 0.29 1.00 0.11

Control Room M odification 0.26

Turbine 0.53 0.43 0.11

Reracking of spent fuel pool 0.89

SG Feed Water Nozzle 0.50

Condenser Tube 0.38 0.43 0.21 1.00 0.22

PZR heaters 0.09

RPV Head 0.68

Generator 0.29 0.18 0.22

Service Water System 0.24

Main Transformer 0.12

Steam Generator 0.57 0.21 0.44

Diesel Generator Addition 0.03

Diesel Generator Upgrade 0.06
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RCP Shaft 0.21 0.21 4.53 4.53
Reactor Internals 0.65 0.65 11.04 21.51
RPV Anning 0.00 0.00 [PTS O.K 0.00 0.00
CRDMs 0.06 0.06 1.23 1.23
I&C Upgrade 0.00 000000 0.00 0.00
Process Conmputer 0.47 1.00 102.09 386.4
Control Room Modification 0.26 0.26 80.12 80.12
Turbine 0.36 0.53 109.89 333.63
Reracking of spent fuel pool 0.89 0.89 133.76 133.76
SG Feed Water Nozzle 0.00 000000 0.00 0.00
Condenser_Tube 0.00 0.0 (000 0.00 0.00
PZR heaters 0.00 0.00|00 0 0.00 0.00
RPV Head 0.68 0.68 58.35 58.35
Generator 0.23 0.29 31.23 57.31
Service Water System 0.24 0.24 46.21 46.21
Main_Transfornmer 0.12 0.12 17.48 17.48
Steam Generator 0.00 0.00|000 0.00 0.00
Diesel Generator Addition 0.03 0.03 77.58 77.58
Diesel Generator Upgrade 0.06 0.06 4.53 4.53
SUM 678.02 1223.16
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