2008 CHEIMO 8t MR RS FH =03 =28 (2008 11.7)

HAADAE UH U IFHHY = wolo] Bat o7

", 0|8, NS, Ayl
AR W “HIRAAL

The Study on the Development of Electricity Market System and Resource Adequacy

Jong-Bae Park, Joo-Won Lee, Joong-Rin Shin, *Kwang-in Kim
*Dept. of Electrical Engineering, Konkuk University **Korea Power Exchange

Abstract - This paper presents a study on the Ao g5 dA=E A ¥ n@H Sivke
development of the electricity market system and A, adzn 13 ALY 97% ojFL Y] o E3}
resource adequacy. Recently the market system and T Qlvte 4 ‘:——] ZddA £FER dAJE g
the power supply-demand system has limitations of ALA ‘%";:l“‘ FFolt}. oleg £HFHE WAUE ¥
evolution which has to be complementary developed ]’E-}ﬂ]E 5 dgH o= 3t Fgo] %Zﬂ e A
by the changes of the power system environment. In olvic}, G =27t oA FF FR FE, FA
this paper we proposed a fundamental step~by-step 9 *}5191 0421, A F2 Sl w}a}lﬂ ‘:PE‘I‘ 4
progress direction for our electricity market system F AN oz AAHe ok e}, v, AF 3_5} R &
and the supply-demand system by using the Korean 42 35 & & A44d AA g4 & 37} 7J’
power industry environment and overseas resource ZHe Aol Yutd FAY AEFoz E =FdA4
adequacy systems. = a4 fgelM ANAHT gAY c]E2H o8 HEHT

e HH T BuAUSl U AT q¥e] FF

1.4 2 —rﬂ‘%a} AHALY s B dAste 7|EH
S vEte] Agage A =2 R =4H¢ 7 2. 28 AYAF A% L £FFR WAYS 24
zZg 7142 YA 01T 547 ’&‘1’3?&% o 7}
A SEgAN FEHL MR Z YA AFade 5 a4 2.1 $&ve Zd@.’*]%*“‘: 2 AgSFFA= —E—’—‘i
SFHAME 71EHQ dA4E JIAT Yot FEad 2 =RdAde $4 v AgAgAE 2 4
84S Auduxt 19903 TR AL AALA El TQ«] Tz g 71EHed E4E& ""‘]3}"5‘4 d
o NG AYE 9% Fesly SARFEL Aol A BAAATAAN £FFR Fo 002 AIHHAL
Hoz widd FHo] AT ol FUHHALPPA) E $¥eFA=Z g BHE B39 &5 AW
7128 YRoE2 FLHIE FET £ Y 447 =2 U TAE vEsdx, dA $ive AEat
S AAMAY FEAE= Agst doh Qrzzl AENF T& AE5eg T uAE 9T
TH 20049 69 =AML MiARE FA F M A= Bag AASAch B9 oflm NF7t
2 2 AAALR 4o we AAYIZPBP) 2L oH) A S AFFEFARY A3 Ao g rlEA<
AL 59 717‘?‘} °“‘H*?J7”‘]X}(TWBP)4 °5 6 BAE ANsa A85FAEE A¥NFA=E € A
A LAY W1g3 (D T3 Zo] A2aA %‘i%"& FAAdTz 53 v B BAC ez gAdE
AT2AA G ?&137‘] X glom FAld #AH AFFFALY 42 F9E AEr] A3 @48 A5
o7 ALY EHoz jgd ul&rwe] LAAANG g E435H1-7].
(CBP: Cost-Based Pool) Al7&e] A& ik o]
7hEd 200Mmd=0] =g= H]%ﬂi‘ ARG G A 2.2 39 %1@'- NZAE 2 £380 JqAYEF 24
= 7H"*(*ﬂl‘:’f74] A=ANA)E B3te] ALEdd &34 B =2dAE A9y ﬂa"‘]%xﬂi 2 2FgH vA
S HAE & e VER U}ﬂﬁ}ﬂ% PAT 7HEYE YUz did AaE £33 2 B24e /“/\101""5} 3] 9] ]
A=< "Vé’*] 53 2L V1A FANE XT3 A, aA F A ‘”ﬂoi LZFZEgAYZFo] P
=3 F9 Aew AEHJoHW, 1% e AL AHA
AAZNE AYAFAE 2 AHFIAEY A3 o F 58 FHoE e dquARAAFZAA Y F1F 25
AdE AR 9o, ol AUAY Fw 4] A olaE % 3AH I 2 FA AL se @A,
7 HAG A9 AF rgHoz wHstool & Aojrk & siuE v RS FHo2 e EFAF
E3 712FHoz AEAAL Tl 2 F444, (ICAP)2] A3 ez T2 F vk £3FA1F9 N
¥ L Xh—‘h T 22 ke 249 fr1He AAUEE A ISO7t £3F8He FA7} He T3
2 73?3‘3"1@ gtet, Y Az =9], &% f’?“-&%’eﬂﬂ ‘:CQ Az 7*4 78'
ETAME S A8dd #9843 A3 2 g9 7138, N4E7d g8 52 2949 4 Ut VE, 2
9 X'—‘TZ“] Al Az TA %——% st ‘:}ﬂl‘ﬁi Eyo}, Zgx T3 2ol FA ARG FAG F
4288 ALg 4oz d= Sy AFAE & A9 A P9 -?-B]‘—}EMV“] Aga e &
AEFFALY 71259 @A B3 AA T FaF A gog FEHY, FAANT %aﬁﬂﬂ 5
A Eol N7 Tl APT uiel go] AAA I ZLe QZE o]EE0] A&Ho= "}E‘r‘f}f‘] | F
ZolAd Fdde 8¥gR WA U S (Resource d Aoz ENHGY B =EdA4Es @A AdET ¢
Adequacy)d] HAEG HAJ EAFHA & B, AF 7t nEFe gt MyEEe U 7lEsteiAe &
A7) o) FAY FteAE mAsA EEr B3 94 4l 24E AAEges o v|EXHe=Z EPRI
veke] Ae d84ert 4oz Frketn o A (Electric Power Research Institute) ® De Vries (2004)



[7}";1 wEA] LR g Ee] -,-)d/\ L !
12

3. SEuge gAY 4% dAUS 2 ARAE
WA et

(e

o},

3.1 e A8 A 24
£FH fAUEE T AYANFA=E Ay
49 FAHENE 7= 2 &% ), JuURA #F
2, A A 4 7| Fa8g
48, Adse ’“’E} 2 E
A R ARY $E 53 2L @
31‘4 ARsAoF dr}. ol TEA8 7
9 F2E WA gy A3497 Bad tﬂﬂl
9 3% ARE FE Aol FAH ok FH AR T
Fo| 7bs ¥ Aot
AFAYS £39E AAVS

W& AR, oz A A
#% 27k A
‘?‘ q’c}ﬁ_ B._:.E -LE:‘
+ =1

o 7Z1z3x Sk ol 4 A= o FdHe B & HAA nEEY] JAAE g A 249
He FF fadB wd ASS 0d PE £2d  adH, oA% «uawH 4BBAEL ohals 2ol
—ﬂl #F&3A 828 F Ut 7 AHANFA=ZY A 2% F gth
£ JUAANZ Fe, JUAANY T2 2 E3ue S
° ""‘J°i ZA E4 & *—J’\] skl [8- 12] k! 0e o
otele] A2 EPRIIA 9% #3444 A7 2 33=9 ik
343 Mz BALHA L2332 Sl “ahas e
F& 2 4BWAL A 2E F ARG DAY By “ase
x]ea.] BEEA Az E?J°E g A9, AAF
A £ AEd Ad4 BF £ 5= §FLIAEY I |
¥ 5 % 28 4% 52 g gao) Aed 3395 | [ qang | | 2957
&1k Zo 7—2-"35‘ . WAYE | o2 Lt Ags
| 4% Wb AdsEn el s R El e BERR
E 1LE3FNE4 It dAYUZ W= Fo} a9 2 A diule] 3% AEAA R FFAGH FA
Short . |Forward | Bilateral [ Call
Mectasism [L50N| tem o foking | and | ootions [P obele) AmE 47 g g nAY AU
AT B T L A% UAE s Aotk o714 398 ge mE
#4223 Far | Good Fair 29lo] @AER FINIE obd F Ptk F, 974
arrg B | 24 BAE A71HQ BRRGE AGAL Fhel 7
EEL] - - 3ttt
FEYY Fair Good | Fair
2, rai o % 2 dg4d AsuAe) 43
i;;‘;;\"; Poor Poor Fair Poor
Zavg TR | e s | ey T
23 oy | Por | Poor Good st | VEE v nos | URTA TN 22
£9¢ ¥4 Poor | Far | Poor | Good Good oy | w= 4w %2 4] g 23]
FEERE: : TR, A, 37T,
] Fair Good | P A0 | 2E Auy el 044 3 299
:Za:: — A 4| gaegwa | Tgaviaese 2874 A
o] Poor Poor Poor | Poor " A, g = A7), @, A= dARE _
FRRET] - ; P sz | VL7 WCa) AR Rz A
A% 22y = d z vy | Rnae | FERSINAVE | asg wea
4 3 Fair | Good | Fair | Good | Fair | Good W Cagas | SREERAS DTN | Auas ed =y
32 S#veE *‘@]"}‘ﬂ gAGAD $FFR oA
UE, ATz 2 A85439 ﬂ?-l 473
AN dAaAE ANFESaHA FASAS g F
4g ok o9 ol BAY AT
0%
A&
@4
Capacity Short term Slmsglc Forward Bilateral and Call options Energy
Payment IcaP Reserves  looking ICAP  tendering  obligation Onty
[Easeeradaciged] &9
39 1 5992 A9 B 49 (FRART LS HAg @39
A4
De Vries® 11’7‘]"51‘ 337]"3' 1‘] EB‘E}%;{]D} —9~§_ 7)‘1% A1eA A2GA A3GA “'j‘i‘?‘*g
A% =rh Ay 74 87 9 342E5) Fod ¢ ¢

a9 3 AYAY 2RASAG FA 2 AR #A
Zt @A A £FHH ﬂﬂﬂqz, NRFz @

AHsFe] 488 &3 Aol 7B EForh °1E
ke A1BAE Vten FA BHH 7}%} Z 7§
T ARAT AFAE AL £ YE g FE HI
HE ALSE AT
A2dA e AEay WAL SFFE H{AY
Z9o 3y weotoz AFs99 XNEF F7h ALTA
1:!1 }v‘ﬁ].ﬁ.Eoﬂ EHE} ‘—riL*‘ )\1-&, q,o}:-cﬂ- JQH]:,LM( Z}-@]
*4%, LNG 5)9 g ZddA F2 10dd) o2&
< 2 7IE FF -*r ),1“ %%z}a HAUEo] B8
sttt EE o] 7|z ¢4 Fa% ¥EE Fro A8
E%i} ga7t Ao ( %, FAA et
AN, AREA 244, FI42 F)




X 3. THGAA 9o AAUE vlE B7F () 29 A 3

.| Short . | Forward | Bilateral Call
Capacity Strategic looking and options

P;
ayment ICAP Reserves ICAP | tendering |obligation

Energy

Mechanism Al
. ~only

/]
%7]_] %_\;;,:] Good | Poor | Poor Fair Good Fair Poor

23

#a34 Fair

ATFEA

w7y
SN oot
WY ZuA UWuY, SFLIAE, PP
B 2 AWAE Y Asa, @A A=Y A5 5
HAHE 3R $FAFARE ABY Bayol ek
AR $FLBARY A gzt NEEIH
S AA Adgsl 4%, 227 4% A5Y LRt
ol

29 44, 19§73 WAHE =9)
.

BRRE wAUSY W HEe ackstd o 2

X 4

EFFE fAYSY A5 By

SFLFAE ek

smemqzr | (IIE/AAEAE, | 4= ICAP, 147
(@ Eaas) | AN ARTEAE, | PEY AAD | AU,
TE | gwazd gauA=s | R AW, | BeAs
=9) gguAx

TN TRUAY, AmPEAY

g eAn | 2F

AHAZ T2 @A 3 I gga 2

/4R 5% 92

gaay e
AR . WA eeEAn g | WAV EsanE
Zras | TANEEANS | Caadsae) TR (R A)
AEAR | A58 TAw | AeAEeAd | dEAGEEmA)
A @z (34 A e A

o AU AL, SALAAE, o
L Gow | ionsesan | R

- ok dg e

Ak qﬁ‘;‘j]'%fi’jé Tyl sRANE SAAHA)
g | amE e | ddsddotane ha e
AN ?;ﬁ;ﬁ TOUAR A%ez qNTeT

BATE
AT At
AR @4 5 31989
(ABED)
22AY e
AekA
CEPE]
EERE
RAR YA T SRAANZ

EekRkERkl dAvgsigs
AR A AR
ETAEAL B)

4, 7t FAgs

ARFIARY B 2L D B olFE FA
B, 04, B9, AGEY 5 of

E 6 284 2d 9Ad dEeaAge J% W

A R e A a3tg A SrahE A
FANE | AATEAA | 84 Adgans PP
o gul e Aul R FALEHF7IY) e
AR | aery | awey pAcipasge | ATIRRE
Auds | Auwe ASFEARIARE | AR
e | FEAY SN AW WG
Agen | ITEREE | 2ne o ausy @ |1TES AR
aue % ET=2477) 4
@7
FA
2x

AFdAE G TFAAPY Fu AAYF
A7E NP3 v A4 b
JE dad JA AT $Evay
el A2 A
2% Aoz B/UEH
9

3q
o

H
oo

T ot
> -jo
A

) :

AR 5o 58t AL, ‘FIIAFY U= ICAP A

e d4 vERAges
]

[1} g=AdAg 4, 20066 AZAFFA, 2007.

[2] #3AgARL, AGAFL AT, 2007

(3] wrEw), ml=e A7lddx AF
2007. 3.

[4] A9, A3 dE4F71 A F, 2006.

[6] A EANL, "A9d A4FLFAY FH71E g &
g AT, , 2006 10.

[6] #=HEAYS, TTF7|A%E 2He £FFR AAUF
Zlo] @ A5, 2006. 12,

[7] qAAAATY, TAFAY B W] 2 AEAge
T 2 44 We AT, 2006

[8] EPRI, "Pushing Capacity Payments Forward:
Agent-Based Simulation of an Available Capacity
Market; , Report No. 1007755, December 2003.

[9] H. P. Chao, S. Oren, R. Wilson, Electricity Market
Transformation: A Risk Management Approach, EPRI,
November 2004.

[10] California Public Utilities Commission, Capacity Markets

White Paper, August 2005.

[11] J. Yang, "Resource Adegquacy: Economic and
Engineering Challenges and Proposed Solutions”, IEEE
Power and Energy Magazine, March/April, 2006.

[12] L. J. De Vries, "Securing the Public Interest in
Electricity Generation Markets: The Myths of the
Invisible Hand and the Copper Plate”, Ph. D.
Dissertation, Delft University of Technology, Faculty of
Technology, Policy and Management, ISBN
90-5638-123-17, 2004.

-425-



