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Abstract

IAEA(International Atomic Energy Agency) tried to evaluate generation cost by
means of NEPIS(Nuclear Economic Performance International System) based on the
ABC(Activity-Based Costing) method which has been developed since 1997 in order
to cope with competition improvement of world nuclear power and operation
environment. From that, the ‘98 O&M cost of Southern California Edison Co., and
Vermont Yankee Nuclear Power Co., of U.S.A was estimated to be 1.45Cent/kWh and
2.3 Cent/kWh, respectively and that of Pacific Gas & Electric Co, of Hungary was 3.5
Cent/kWh. average '98 O&M cost Domestic nuclear power plant an was found to be
2.78 Cent/kWh. The standard O&M DB based on ABC might be required to evaluate
domestic nuclear power plant O&M cost from NEPIS



ol x| Eokell &= Global 4@ ¥ W3t 7H<&3} dAto] yetva low, 53] A=
7bE, AN A3bEs a9t YA ViR sl Wste AxE Ak e 7kl
A FAFAMNAE AHAF AAAACAH A et B AZAA hu] kg3 Al
A vtgo® st A HES a9sta Qe AAoln Ao v EE WrbsteE W
He dedom dydrt Wy ol AHEEHJ oY, A= ABC 7HAAE W2 o] 7
& HEFAY HUtE 298ty S5 T)EAY HUtE A EY ARFQl 22 A
43 HAAY AAG EAS A% AAA]D FHo R AT Q) oIy vEE
FAoZ 80dt) F=whiE 7% (FF)F O&M(Operations & Maintenance)DB 1% 2
Mk Agsta 9omn E3 95 % o] FXE EUCG(Electric Utility Cost Group) %
NEI (Nuclear Energy Institute)3]| 449 vl= 29 wbA S| ALol] 93] FA& A Tl HF

A9 Ggo] gl #IAA FAYYI A WAk %A AgHT ek
23 B A DAY TE A4 BAke 450 A B FEE o
St 7 =&E oA AlagsE d3to 2 EUCG O&M DBE #itoZ3t “orA] e 4
A2 Z2Aeg FR8ke] JA550A AAH WAnkR oy Wy,
& o}

1_11]

A s 7

Ao &F @ HHa e F S 55 E8 AAEd AAY FAE RS 3
'99A KB Al ZHE TAEA Pilot Plants= theFsh 2 2] %] f1A]ol] A= gh=, "=, Habd,
Als, @F7be], 1% 6705 A oA O&M Datas FHste] MEE 49 F7
A1 71 (FA : Frontier—Analysis) 2. & 3 7}stdt) o] TR AEE= 44 FFU7F AHe
5 AHE3F H*x9 O&M Data 3 H FAAAR ofz /WA/AE AR Bol Hob
o} ELASE

E. /\1 sy NEPIS COdeQ} COdeoﬂ /\'] 3l _,] 6]- ACthlty = -:_,_'L]_H 0_] ;(_] /\] =z oﬂ =1}
2 BE3 F 7]Fo 93 O&M CostE H7PHES Agte=Zx I Sd A
O&M Costell & olajsh 7} wr Az}

II. NEPIS Code 74 A A

NEPIS Codesl €@ #7bgwe Elst el 71& A=Az Frpddst A8 ve 7
AAG Ade A0 ok NEPISOIA 273t 97k FAAAN "asts] 919

0]
PIS
71 BAe ALOEL2)e B ARF, ALY AFEAAE B¢ 2 09D
1A
l

ZAPPH LR EAL, WHRAL A EANE B Aol 9

sjorat of whgel ola) ofel1@T ol skel ARAL R A @ BE
A, 2oz AA7 e Ak,



i (Before) i

(Resource)
(1.000,000)

/ \

3 950,000 4

/ \ ) (llkwh)
I

' (After) I—

(Resource)
(1,000,000

/1 \

Ve I I

3 400,000 4 600,000

A A718 4 T d5d APt
O FAQZ T NEeATE 1A O FARLA 14 EdEers T4
P A=u] JAAu], A¥], I AR QA p +HAZSE AudE FASE,
H], SAFAN] a5H] o] <1 & MR
O UA7H/kWh) = ¥ / $d % A O 47 FAHLAE ZAEI 0&M
A} =1} Al -
p A DAG- AN == 0 Cost Program AgAks
O AFEdre wedtE A7bAs Ak O AAYLA gz 3 A5&EA
EZAIZF @& 2 dlo]E Htgol A 7P
O 71& 3A, daz= AAs) A . O EFAF)TAHY d7pge] u}
A g0l g A 2 2A(NeE Ay 2A47s
O 971=A u|g H2sH(dolg O AAJFZ2 M ~(ERP, EC)9} &
A 9L Ry zgogY B3Q) Aol A 2 FIA
O FUWUA Ao I HgF4A O O&M Code A3t % U3tz
o] HyptA(ZEd BAE} Ak 4 2 Aoyl Ha
O EAaA # HuAddAa 4 1= S O Y71&A HE FIEIGHESFH
o] 3}ak] A7pE A (HALS S A A A FZ=8] )
O 54 2 7 &% 7tz 74

NEPIS O&M Code= F Al % (Operations), “dH](Maintenance), A (Support Services),
334 (Plant Administration) 2] &5 (Activity) &2 ¥ ojx] om 7 5o ofg 9

7] (Branch)® &5 (sub-activity) &< AP 5oz AFstdt}. 3t g5 v 812k

2 21 (Resource)2 <+ (Labor)
Service), 7]1EHOthers)® -3k},

Y5 &% (Materials & Equipment),

H-8-9 (Outside




n
&
(@]
=
©
i
)
Joll
o

Plant
Administration

Maintenance

Support Service

[NEPIS O&M Code 73 %]

2.1 85 (Activity)

—~
fite)

[¢]

71Eke] 4744 2

=i
=

2

gxulc) 1/ ~11709 A

puig

23 8] &% (Maintenance)

74 8% (Operations)

tHo
ol
</
o

o

W
‘BH
<
-3
0

g} A 8+% (Plant Administration)

%5 (Support Services)

A4l

o Mo

s

BK
T W

Ho
e
o ™
o T

4o B!

~ ®

T71A Y &5

&

Ho
ol
5o
o
o
E!
T

)

A2 (

&

Uo

o
o

e
W

o

o
o

=
W

B

7}, &4 &% (Operations Activity)

o

AHaA AR s TOo2 A E AU

o
y

a0

l



. A 8] &% (Maintenance Activity)

=]
T

A= 671 A

1
.

Hl, ZAERIAIE el 8.5

gEos T4 quk

)
)

=
=1

(A

]

BE

H &% (7] A& 7)), <A

eieee!

O 4

v 5 (A=

o1—7<

%5 (Support Services Activity)

A9l

.

B9 1) ArFEOR FAH ok

¥ =

el 2

o
jgrge]
o
4

X
G

<
</
il
x
o @
S
M_w 3
iR
R E
= ®
Lo = =
o blo
ﬂ ﬂ <
Aﬂ M oF
|
= O &
T oo )
- ﬂa A
EO ﬂ v
‘_ﬂa ﬂw_wo EO
TS
=T
-
SR
T X g
o H
o Ho M
‘_ﬂa ﬂa T
wro ™ TE
io ﬂ.ﬁ ‘m_x
g ™
B w
~ ® B
o O O

€, "2AH] S

A]

O~
=

Sa A 7

A

Ho
o

TH

B

L=
[}

2% ALARA Z=71%

v

=)o)

WAL 9]

HP&F

Hlo
Ho
ol
ajs!

L=

w

w
Nlo

W

H

g
Hlo Hm
Mo o
o m
\a -
o
N )
o
ol :
TR
H
ﬂ 7
bo mm
< o
03
b ok
S
2y =
o
-~
~
T o
™R
B o
o
o O
o
ol
Y
7O
CUGCe
He o
O O

Performance Evaluation System)

mK

ol
sl

Tor

o
@)

8) A 8H5(Plant Administration Activity)

o,

. Yo
mw R
A N
S T =
) nk R
B =
I oW
0
A
HM R
° T o R
woar ﬁﬂ Ho
L
£3 - 2 R
= X°
= X ¥
SR
T
CIRE-
M - o N
L
) Wuou 3 B
w oo
of N g
< % o T
,w ‘_ﬂE ﬂa .o
s a P
(R
X ‘m;.A Oi.
1° A,k X
"N
o
@ O O O

Uo

w

B

A(TSO+9 &

2K

2=
=

EL] R

2 (EOF)

N

o

RO

A
X
A
o Mo
o
o T
T B0
0o 0



LS

2 (Resource)

[e)

2.2 A

2&71] (Materials & Equipment)

2

o] & (Labor)

=i
=

Aol AHE

)

i~
A
iz

o

ul
oy

!
4

o o

Resource

Definitions

7] EH(Others)

9] B8 o1 (Outside Service)

PH

PH

i
a
B

—

X
gyl
Ho
o

ol E24LS NEPIS O&M Code
3t Aoz 7]5/2F(Functional/Job Title)&

]

]
sl

—

NI

)
o
o

3}7]

A

Z]
2

29} zro] A%z (7] 91H) ¢ 717

ol &

95t

/éx

el
o
K
NB

5

B

o
ﬂo
o

Hlo

H =
T

77}

¢+

o

Hlo

=K

Gadl

o
ﬁo
w5
il

Ly

3

3]

g

s

7o)

2

A4,

b, J1E BTl

S

3|
pud

o,

& o of

= o
T Ak
' S
RlEEEe
WL
B | L g E
By ST W
R
I R e
R I
ol I [
{ olﬂElo«7
= " |Ho mr 2
oAlo A
i
R | =X
® | g|F
EW ﬂﬁNﬂmo’ EW
HT_ :iﬂn__/UHﬂl i
mT N |- n
N o - |Ho n-
M| mﬁ TE
~ R | X BT
N TS Ho O
oAlp A
f— \N)
Iy —_—
HT_ = d.wyl
n B
i uw 2 e
NI




| ][ l ] [ | ][ | J [ | J [ | ]
N\ \ [ / | |
I\\ \ " / 1l |
AN \ I\ / /1 |
LN \ !\ / /1 |
\ ~o \ /o A S |
\ N I\ A— / |
RN /
\ S // \ s R |
\ =~ ) |
\\ |
\ -+ NEPIS CODE _
/. |
\ — . ~
\ //’/ 7 N / oS l,
\ [/ - AN / AN
/A N\ N
s ] .
e \ / \
O v/ v/ N (O \
/ | !
v v \4
u RN

P T T T T T PP PP PP PP PP PRI TPPP I

[2 %9} NEPIS O&M Codeshe] <14]]



M. NEPIS O&M Cost XA A =3¢

3.1 NEPIS O&M Code® AAAH 45 2 v
71E A AL FEH e AWARIZ=E0RA G, BAA S, A
2 ARG E (AL &, 7 )& EFEH o], NEPIS O&M Code 8.24:°]
ot7]l flaiM s SR, 4R, A, )R AdS A widshs 2ol Z
sty A A wjEA ] wet 4dA R £k, ALEo] O&M &
H2 At wiEd ¢ A=F HAFE ZFHdPEshHsta #d DB 5ol #Adst

&
¢
b
y o

ko
Fo

k>

% Azge TEdok k.




32 A543 A9 (Data Acquisition System)
EESE ARFH ALRE ASFORA A%, 4F ARFAT 29 upgrade
= 913 NEPIS A& Atnd Al=sleR 57 Angs guon g5 glon,
7y e gEuint 22~457) MFEdE Code® T =] Q.
7h A o 2 2F 3% ¥ s (Plant Information)
WA A A RAREE]D 3SIAMCL A ) A, 3AL AL A, A, T4, T3S,
ZHEAZ Ak Ao 5 2270 Code® T4
v b A Ade) @ AA xR ¥ 3 (Unit Information)
WA Avd 9l 71, s ddR), dAE A, SAANAE T FAAE, T
2 HzAA A5, 981 d s 5 357) Code® -7
o A A A4 71T F FYE F18 9= 3d(Functional O&M Detail)
WA A 4 7 T =AY Eeu 89 £, AY], 7E&E s LSS
A UAPAY S B ALY, FATAE S5 457 Code® T4
ot A AR 717 T 598 18 Y88 (Functional O&M Outage Detail)
WA HA] 71 F &G EEu 8] A, AY], VE&Ee, isEd, T
AP S HA A, FAAY 5 407) CodeZ 4
up, dEAs HF AL 39 (Self-Audit)
Functional O&M Detail
(45Code)
T AT
oy | i [0t ity | Mo iCa 0 | 808 | = Ope*aions
Alsla ¥ "_ IHE:“ _I Maintenance
B[00 | Cormaca Paress e e e | | I Technical Engineering
(T Iﬂ,’:’“{?‘“ : Fuels Management
R A, Nuclear Training
RS e - : Radiation Protection

: Functional O&M Outage
51| T : Detail (40Code)

Preventive Maintenance
Corrective Maintenance
Technica Engineering

Fuels Management
Nuclear Training
Securi
Plant Information(22Code) Unit Information(35Code) y

Operator Unit Number

Plant Name Commercid Data

Ownership(%) Reactor Type

Contact Person NSSS Supplier

Currency used Qrigina Capital Cost

Paid Base Overtime Nuclear Fuel Cost




IV. NEPIS 4] A}

'8 H-E [AEA Pilot Plantell zrojste] AAILA (=, vl=, Bepd, WA=, Frtg,
AE)S Ao 3k Simulationo] REul A#AHo|x e xaE Alestr] $5H
NEPIS CodeE #A&til, =u] €44 do] 9= NEPIS Code® A% AgAE 2433}
t}. Simulation 232 AALAL] O&M 52 AgAldol th3 A3k olsfol &
S AUl AAIL A ¥ 8&AF T AolE st FF A

o1 e & o =~
e B ¢ At

)
2
[©]
=4
=
D
=
~ F
N
o =}

4.1 O&M Cost 241 AGE&

1998 OEM Cost
ILEA Pilot Project

140 -
100
iy
s
4 80 [ By
. B 6
-
o 6D F
] 324 i ;
o i = 2 - -G Jem -0 E‘Ji = R [~
[ 118 1.4 11.8 11.8 9
A s = |
I 7 7 1 7 7 112 =
20 -
- # ’I-"- T T 1
[ 3 I @ 3 I ?' 14.3 @ E Ii I i I1I.EI |1 1 g
o . L i . v L Ea3 L c2g L 1.7 L 17 L s
A B [ D E F G H I J
Linits
[ Cpamalicns | Mgt anancs Supont Semces 11 Plant Agminisiration |
[1%1]

kel Ares Ued
27h b 2 A RE(50%~70%) &
f 8

o 9 0]

b
T
2,

I
%
daEn SdAdE FHol B =53 e kdeY 55 F
o 7

Std BE (XU BE) wFol e & 9l
A

o
Ly
o
N

e



42 FNQAF A QA HALS} W a2 A

US Plant Operating Costs
{'97 — 99 3-Year Average)

cemnts/kKWh
8
T.01
? P
&
5 2.78 Cent/kWh 2.35 Cent/kWh
4 3.33
| 2.78
8 2. 213
b 1E1 151 1.59 448 1.31 1.63
! ﬂ i H ¥ H ﬂ
o
Ty 4- Lo i ﬂg. ‘kg,b e, i
"5 g = s “.p,- =,
%o et e, ey T e-a,%&_*ﬂ ¢
Units k.
[192]

) Plant Operating Costs : O&M Cost + Fuel Cost

[Z292]2 1997~1999 7] %t
olth. 57 W2 AAE
Hi A5E 22 Arizona¥ Aol Ao]= 1.04cents/kWh R.olil o}, 17+ w]g4d7t
2 AEANAAE ol gl Aew waErh B7)3EeH F9d Wi Operating
Cost 2.78Cent/kWholH, [1@3]4 & HAA o T rolx|al 9= =4S nolu 9
AAFGg7 o] 7PEE Aolsta Plant specific conditions T8 & f17] wite] &
Data2% = A3 vurt E7bsshy B4 538 Activity® 4 9 AR w3S
23 gSo|= g RO R Pt e Aoz wuE)
SR W wERI =0
T R h)
50

45

gg : 20 59 33 .83 q-.35.:’.#8- L 36.44

30 " s .81
25
20
15
10
5
[ ¢]

N
-~

ool wl=t 1A 2] Ht Operating CostE WERH 18]
sAow Fadel e Jov, B

a4 ‘a8 ‘2od ‘0o o1

(193]



A AYAFE Global Qo) S A Felah ol b, NHYES BE BYL
AE WEAE A Fe AE 8TdT gk odF ATEAN W FLHA e
5 A9 shisk miz ulge] 9% AAYelv, f¥ i vFe AAFY BAUS
FolE mW 90dT) Fwel ¥ PasE Aow BrHEel 99l AYAE 17 A4
2 % 1Y ot P A A8 v

S 97h B FA Ak WA WA R WAl gelstel, AAE WAL
o MPA WEH b AL BSHRE, 4E WANAS B wdse] uy e
AAEEl = B0l G A NEPISE oleg F4ld Ad4ez Prd & 9
= b AEE FAFHoR AU 559 ABC 97h34S Ba) A4 i 0&M
DBT% @ Ausd Qhddez 450 O&M ARE A%, Bz 989 44
A4 g3k AS7 ARE AN AR doe AFsn vk

[1] TIAEA Reference Data Series No.2, Nuclear Power Reactors in the World,
International Atomic Energy, Vienna, Austria(1998)

[2] Operating Experience with Nuclear Power Stations in Member States in 1996,
International Atomic Energy, Vienna, 1997, STI/PUB/1051

[3] Unavailability Factors of Thermal Generating Pant and Availability Statistics 1995,
D. Clorian, EdF, France and R. Spiegelberg-Planer, International Atomic Energy,
Agency, 16™ World Energy Council Congress, Tokyo, Japan, 1995

[4] Performance Analysis of WWER-440/230 Nuclear Power Plants, IAEA-TEC-
DOC-922, International Atomic Energy, Agency, Vienna, Austria

[5] Report of the Advisory Group Meeting on Improving Nuclear Power Plants
Performance at Competitive Costs held in October 1997, International Atomic
Energy, Agency, Vienna, Austria



	분과별 논제 및 발표자

