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Cost Scaling Factor according to Power Plant Capacity Change
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Abstract - The existing nuclear power plants have been often redesigned by increasing or decreasing electrical
power without changing design concept by the request of utility, economic factors or other factors. When the
cost of power plant equipment redesigned by changing reactor power and electrical power is estimated, if its
quotation is not available in the market place, cost scaling factor(CSF) applies to the cost of existing plant
equipment and then the new-designed equipment cost can be calculated. In this paper, we review CSFs according
to plant capacity change cases in United State DOE, EPRI, ABB, SWEC and introduce the results applied to
Korean PWR 1000MWe and 1400MWe
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Table 1. Power Factor of DOE [Ref. 1]

HAX] P

I e e
|44 0.00 0.00
5 9 Fx2E 0.50 0.45
2] Eﬁj A“’ﬁlﬁ 0.60 0.60
fi E{H140H] 0.80 0.70
7144 0.40 0.30
7)EFIH] 0.30 0.20
71/ 0.80 0.80
A H] 2 0.45 0.50
3 HEAPEA-E-] 0.20 0.60
; ERRP EEE 0.40 0.50
AFIEEH] 0.50 0.55
KAk Ll o oo Ty 0.50 0.55

Table 2. Power Factor of EPRI [Ref. 2,3]
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A= 0.47 500~1,200MW
0.15 500 ~1,000MW
w]Eet 0.24 400 ~500MW
ek} 0.25 300 ~400MW
0.28 200 ~300MW
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0.26 250 ~500MW
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Accident
Savere
LOCA Rule ™ Accident Policy
Pre=NEPA Post-NEPA Post-SAP Post=TMI Post-SAP
|
1968 1 1976 1560 1985
—
ECCS Rulemzking &
o MC | NRC

+NEPA : National Environmental Policy Act

* AEC : Atomic Energy Commission

= SRP : Standard Review Plan

+ SAP: Severs Accident Policy

Fig. 1. U.S. Regulatory Timeline

2500
= 2000 | ©
i
g
£ .
® L - —
2 - -
8 =

o
400 500 600 700 800 900 1000

Fig. 2. Construction Costs Pre-severe Accident Policy

Unit output (MWe)
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Fig. 3. Construction Costs Post-severe Accident Policy

Unit output (MWe)

Table 2. Power Factor of ABB[Ref. 4]

171 Power Factor |d%2 AEH)8E(%)
Pre-NEPA(pre~1972) (.64 47
Post-NEPA(1972~ 1976) 0.4 80
Post-SRP(1976~1980) 0.78 97
Post-TMI(1980~1985) 08 55
Post-SA Policy(post 198) 0.92 35

ta = Technical Quantif;"((l) Power Factor(p)
NSSS Faz]|7] Themal Power(MWt) 05
Blmite Tuvbing Electric Power(MWe) 062
& AAC
w= Flow Rate(gpm) 0.63
e NSSS Capacity (gallon) 0.8
BOP Capacity (grallon) 065
N_“" Heat Transfor Rate(DBtu/hr) 05
- or Heat urface Arca
A Hoat Transfer Rate(Btu/hr) —
S or Ileat Trans Surface Area -
] Capacity (efm) 0.77
F A= 1(AHD) e .
Bl e Capacity(clm) oas
FrId=1 Capacity (SCFM) 0.78
Cubicle Cooler Capacity (SCFM) 0.71
2AE - Flow Ratc(gpm) 0.62
Demineralizer Tlow Rate(gpm) 0.6
FW Tleater Flow Rate(gpm) 0.55
Emergency D/G Power (kW) 0.60
Chiller Capacity (RT) 0.74
Crane Capacity (TN) 06
AUX Boiler Capacity (h/hre) 06
Tranformer MVA 06
Battery AMP 06
Switchgear BKR 06
Chager AMD 06
& 71kl wet aEsteilty aws A
831 WE 7131 Iwskelsity. 1wst 4
o Sl wet AR SRR, el
Alte] EEof = 57 , Lol
- B = 2q - -
A e §30] 245 AW Fass A
o5 sotsIglek. Altje] Bge wet AU} 5
O 7 WOerEry A =0 =l A
o o J
7K Ale AR T adel Fobl ui A
= =AEAAL, FAHNM = 8
U:H LN \_] )\ Ral, &4 A= ]

nwg

o

N
-
=
£

AP askeE R AAE &

s7) Fkem REE WA B A
A2 71FOR §3o] Ax Ago] whet ulge]
59 A58 A ¥ 39 2

3-4. SWEC
=4 AN

T
X
>
it
op

A7 A SWECAH}

AN BAL F1EA

<
L
i)
2
[
2
N
Y
JE

H|7} o Aud A4 Q-5
FE 7Y 714
HAX] 9 (Power Factor) T3k 7|7] H AdH]
of whe} thFaiAl st SWEC/\M A
AT}t BRG] W8-S defehd i 4
AelEnt ueby, dHE 3t e vlER
THCSF)= 97& sk 7171 e Adn
2 ks gks Zhera 3 4 9ok

il
L)
"~ o
Lmo i
i
Ay
-
)
-
L
o
B or & 2o

49
ol my N, Jm
o

e X

[ RS
AT
<
-

Journal of Energy Engineering, Vol. 22, No. 3 (2013)



286 3

Table 5. Summary of CSF

71EA A H]- &R A A
713 HAX]4PF
] (TF) 8A5(PF) (CSF)
DOE | #7]&EH] 0.5 TF0.5
EPRI | Z7|&3H] 0.47 TF0.47
ABB | A7]Z&EH] 0.92 TF0.92
71719
171 71719 .
SWEC | Technical =47 7171820
Quantity e

Table 6. Application Results of Domestic Nuclear Power

Plant
PWR 1000 PWR 1400
H|-8-H A A<
2% | MWed 18 cs;ﬁ]T MWeF
k) (0 2]

DOE | 100(7]5) | 1.183(=1.40.50) 118.3

EPRI 100 1.171(=1.40.47) 117.1
ABB 100 1.363(=1.40.92) 136.3
SWEC 100 77 ER oE 122.37
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