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New Centralized-Decentralized Combined Capacity Mechanism Based on
Revenue Settlement and Reliability Options and Its Application in China

JING Zhaoxia, LI Jiawen, JI Tianyao
(School of Electric Power Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: To ensure the long-term security and reliability of the power system, the design of a capacity adequacy mechanism has
become a critical component in electricity market development. This paper systematically reviews mainstream international capacity
adequacy mechanisms, and proposes a combined capacity mechanism framework alongside its core mechanism—the revenue-based
reliability option, which is the revenue-option based combined capacity mechanism. The combined capacity mechanism adopts a dual-
layer structure integrating centralized and decentralized approaches. The centralized segment provides stable revenue guarantees for
new generation units through long-term revenue-based reliability option auctions, while the decentralized segment ensures short-term
resource allocation efficiency via capacity obligations and certificate trading. In view of the immaturity of China electricity market,
this paper further proposes a four-stage revenue-option based combined capacity mechanism development path, and designs in detail
the revenue-based long-term contract spanning the first three stages, laying the foundation for the future transition to the fourth stage
of the mature revenue-option based combined capacity mechanism.
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Fig. 2 Flow chart of revenue-based reliability option auction
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R L AR A AT R A B IR ML A 19 AR B AR R
%, FEFZEEAERA, WX12) R, FEELT
DI AT /NSRS S s 4 ARG 3

Crarren = Peapucity X Piggica X Com (12)

K Couren AT P A BE VR ML AL A 84S Bl A
Py WOV E R 5 hyyea HER N2
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(1) FEEE T I o MRIBHLLL LR i i
3 IREDEE ] TNGER T A

(2) FHBIIRSS WO o ALFE TR . A5 FH A5 4 B iR
55 IR s

(3) KB 2y, FErP R R 58 2
R, T A AR T U 5 BT T 3 0 O 25 U

BFILA R E RN KB RAS ST %S %1
B, AR B LA RS B AR

3) FE AR

FEARNE A (13) s .

P, =Ry = C, (13)

A PONRARNE ;R PRGN C, N
SR TR DA 5 04 e F AL AR Bl AR
2.2.4.2 AHSEBAE

1207 1 A RN A R = (14) B .

P, = Regimae = C. (14)

TR i HTTAEFICN

1) K EL ML S 300 ) i A

AL e B R i B 455 AT B SRR

(AR A H /NI B B 5 o IR R AT 2K
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LhRH AR T BRI TRY, SR
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HE M KT LA AR S iAS , MIZALAI k&
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ZMRCAENLRAS . fEFZERIALA T, Gt IR
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K, AR T A M s S5 R 2

(2) & AR . FEHLALBE R 2 R & BURAS Y
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PRI SR AT 9 0l 5 ri o R R 18 S S8 A B A H
A HA AR R AL

AU AT . FIAMGE B ST
HHRARMEE R T ZIA, JF5HAR A
SR AR) AL BB

(4) 28 B BUAAR B . 1) 3 F R 5 L A A
S SRR R AR M S 8 B A8 B AR

2) W] P REVE AL A A4 A

AP A R VRAL AR e 100 AR A 5 2 AR DL R L
AN IR .

(1) KRG E o SR X sk e 78 ) FH /N SOk
T 52 AR X3 B 6 HL

(2) AT HRE . RHAFTTE XA A

(3) f S TS . FIRAR 3 & L i 5 AT
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RIEHLASEAZ RS, B RVFHLA R R AR
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(19) i o
Py =P, — P (19)
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HZE .
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K R WIREEMIIES 3 K, 228045 i A M
EY8

2) Y2 AN T OB, AR PR R =t (21)
Fis .
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BT H R TIGEE N KINAY, JFEER
HAE I 3CHT R RBCCM AN [R] 4 32F B B 6 A4 1o
T TR I R T DA

ARSCEIT BB S T R ORI . R
SEALAL . BTG S R mi By 4 e i R PR, dE 8
B S PIF T RN o BIIRSS I A BUE B
BHTHRARS %o FEWATEE—MBESHT R
Y, G—% e WA RAM S50 %; 5k
Bom it A i kw0 B BeE g -
IS R A T LA 2 A 2 5 A B A 2 Bk
AUE RN RS L . BE A IR TR 5%,
s LIRA 12 %, RN LBRBE R 70
JIJG/MW +a,

MU B G B 53 8umE 1 R, Hdb Gl—
G4 F ML, HARHLA AL,

®1 HNAXESH

Tab. 1 Unit’s key parameters

SR PR A O AR AY

LR #FR

MW  E-MW '-a)  (JE-MWh)

RO Gl 660 36 280
RRURIE 2 G2 660 37 260
AR 3 G3 700 40 240
FRUAME 4 G4 700 42 230
AR G5.G6 400 26 330

R G7,G8 300 19 500
TiRWR,  D1,D2 90 12 900

% BRI AR RIZERIHLAL S RE R, e Ak
IRIEHLA A K, 0.97, K, 5 0.95; (REURIENLAH
) K, 4 0.93, K, }0.96; BREHLLLAY K, 1 0. 98,
K, 4 0.94; TR A K, 40.99, K, 40.93,

xR A T AT s, B gk
QAR Y . B SKERY A ER . it
RIARXS FEAR T RS, IR it ; B R 5L
AR iy e £71 for B R K I TSRS, e e
Wi o HLAF /N Bk HoAe R e b i 2 5 )R
U (B fur . BT . Wy ) 22 AL IR E o ARG 1
1AL SR AR 55 () LRI . ARORTEE X R
Mo X HEA TS BRI S BOR BT, 55 3Tz X 1Y
TEYN D s as A T8E 5 T fr R S RO TR

AR T R

x2 METHinGs

Tab. 2 Seasonal market scenarios

P INALYY G1—G4 & G5—G6 % GT—G8 & D1—D2 &

AT /(e RN RIS RS RN
MWh™)  Eun miEvn wEvh wEun

& 280 1350 432 72 0

=2 330 1675 1296 864 18

% 250 1100 216 36 0

ES 300 1520 980 648 12

MLA B R i i U AT an =X (22) Fs, L4
SR AE B AT AN (23) R
Ree = Qs X Nugea X P (22)
C, = Qruea X Mysea X Cryi (23)
s R NHRBR TN ; Qe WAL EZ
Roes WP K BRI FH/NGT B Py o FLBE S TH 3 T
W5 Cow WERNLAB B IEAS
= (13) 520(22)—(23) A 14515 B HLLH B9 4E
BRI, TSR R IR,

x3 HAFEEHFE

Tab. 3 Unit’s annual short-term revenue FIT

o4l AETZHLRE EEERBIR  AREAEE) @EE%@
A FUCA A HE

Gl 132937.2 6 646. 86 104319.6  35264.46

G2 132937.2 6 646. 86 96 868. 2 42 1715. 86

G3 140 994 7049.7 94 836 53207.7

G4 140 994 7049.7 90 884. 5 57159.2

G5,G6 50092.8 2 504. 64 38 596.8 14 000. 64
G7,G8 24 660 1233 24300 1593
D1,D2 243 12. 15 243 12.15

3.1 MEBE— ETUHRMNBFEEMIMELH

HLAHL A B 25t AT (24) B, 7R B
BRI A A 50% .

Cr = Crunie X Qraea (24)

Y Cry W EALES T A

= (15)—(21) K30 (24) ] 515 8] 4n 3% 4 fr
71N RO BT A B A ) 55 0 4 D R A

B B 1T A 29T (IR AR 5 R .

XA AT T, EIZ B 51T & Uil
e B E ML, AP E RE R, TR RHL
SR EA T MHEFREENAA)E, BT
A L a5 B A A0kt 28 BRI X [R) BT . 3
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Tab. 4 Phase 1: long-term revenues and revenue adjustments

AR
BAEA]
R AR ek S0
pun TREE BT IR G n o e Wi
BORA B FiE .
Fili
1188;
Gl 23760 11880 23 384.46 -20533.26 —19 506. 6
2851.2
1221;
G2 24420 12210 30505. 86 =27 575. 46 =26 196. 69
2930.4
1400;
G3 28000 14000 39207.7 3360 —35847.7 -34055.32
1470;
G4 29400 14700 42459.2 3508 —-38931.2 —-36984. 64
520;
G5,G6 10400 5200 8 800.64 1 248 -7 552. 64 =7 250.534
285;
G7,G8 5700 2850 —-1257 684 1542 1511.16
D1,D2 1080 540 -527. 85 ; 581. 85 576.0315
129.6

x5 MER—NAXITSARENEEK R

Tab.5 Phase 1: the year revenues of the unit before and after

the contract BT

2 AT A AT B AT Y fE B s

Gl 23 384. 46 3877.863

G2 30 505. 86 4309.173

G3 39207.7 5152.385

G4 42459.2 5474.56
G5,G6 8 800. 64 1550.1056
G7,G8 -1257 254.16
D1,D2 -527. 85 48.1815

ULRTE T 7 AL I B B, %G 2R E T &4 Ak
M, AR T AR AR AT RE T,

TR B E T A M 7 3 A
3.2 MEZ . ETUHEMEEMHI G

TEZ W B A WA 2 1 T 4 1 i 4 SR
BRI R A PR AE R S % — HE i a .
A B Gy e A T A T 3 200 MW 1 171 i
TR HITH

LA e BT 25 5t AR RN TR 51 6 BT 7 11
HE R, G— i 40 J190/MW - a.

= ; ; i — G2

B i ; ; i3
26 - -ee ? i i i i — G4

5 ! i i i i G5,G6

E 9l : i ; i i — G7,G8

& o i ; i i — DL1,D2

1580 2240 29003 200 3 600 4 300
/MW

Ele6 MER-AFEMHHBEER

Fig. 6 Phase 2: the result of capacity market clearing

aC(15)—(21) ., (24) g5 g iz g gs R_n]
5 30 0 3R 6 BT s By ML 2H AF B2 K 0T RE 50 5s A
BAE,

B BAILAH 20T 6 290 IR TR 7 s

XPEE R o0, TR A B E TGS,
BALLLZETT A RIS AH EL B B — 3 i K IR 2 T .
BRIE, 76 BE B BT I RS B A 20 B A% 0 D) R B fi 17)
TSR RE . G 2R L B as I R Y
IR AR 2 A B X ] BT, B Lk T 3R i 2 2
I, FESIASEGRORARINE, e T 509k
SR PR
3.3 MEBE=£F-SHEMTETHRHENETE4

0 180 780

®6 MEZKEFESWSEEEE

Tab. 6 Phase 2: long-term revenues and revenue adjustments

ol Efﬁﬁiibl‘c‘?!ﬁ/ i A BLMW @Eﬁiiﬂ&/\/ @?{K,ﬁ;ﬁfrlﬁl‘ﬂ/ ik ;ﬁ%ﬁﬂﬂ‘ﬂ/ SRR W R Tt
JI7t JIG Jiot Tt
Gl 23 760 660 26 400 37 904. 46 1188;2851.2 -35053.26 -33300. 60
G2 24 420 660 26 400 44 695. 86 1221;2930. 4 —41765. 46 -39 677. 19
G3 28 000 300 12 000 37207.70 140033 360. 0 —33847.70 -32155.32
G4 29 400 0 0 27 759. 20 147033 528.0 —24231.20 -23019. 64
G5;G6 10 400 800 32 000 35 600. 64 520;1248.0 -34352. 64 -32978. 53
G7,G8 5700 600 24 000 19 893. 00 285;684.0 =19 209. 00 —18 056. 46
DI1,D2 1080 180 7200 6132. 15 54;129.6 -6 002. 55 -5582.37
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Tab. 7 Phase 2: the year revenues of the unit before and after

the contract BT
AR VT LTSRS AT E AR B
Gl 37 904. 46 4 603. 863
G2 44 695. 86 5018.673
G3 37207.70 5052. 385
G4 27759.20 4739. 560
G5,G6 35 600. 64 2 622. 106
G7,G8 19 893. 00 1 836. 540
D1,D2 6132.15 549.779

ZHLH

TEIZ I BEe B X A3 B LA 5 A7 AL R R
B o B LUN 0 gy S0 37 55 . A7 A 0 AR
i, T &R S8 G ff ol 3 200 MW, T S B 5 42 61 fif
iKE] 3 700 MW, A I 4R A By Be 17 fap 5 2K R 3 200
MW, LERfFRIVAS RS, T 620 MW 4
ERHTENLA; A B2 3 700 MW 25 5 (1)
W (LS AN SRV .

LY BORT LA A AN S A5 AN T R
Gt — il 40 JTJC/MW - a.,

A2} e i R
240 | -

R é =
57 : i P —G4
ﬁ%——j__5 : :
$ $ p : i
0 660 1320 16202020 3720
/MW

E7 MEBR= SHMERIENAHEFER
Fig. 7 Phase 3: clearing results for newly built units in
centralized phase

R LR B R B gs R E 8 i, Gi—
HE M 70 T IC/MW - a,

M (15) . (24) K gErh 558 B g 45 R ml
152N 2 8—9 Fin 1Y 4 Hh oy BOB JEHLALF 20
5oL B 2 i IE SR

BT HEEIE % M W25 5 60 % 43 T 45 T ML,
FH IEAS 21 4 10 7R AL K S A1 o

A 20 (16)—(21) AT 3445 B 3% 11 Jis (4L
ZHI 25 VR A M HLEH 251 T & 2 a5 1

X RAEAT 0T, PR - IR G A T,
70 i T e AP B 225 2 Bt A5 Tl ok i A5 3 A i 2R

55 20 &
_ — Fkilizk
T —Gl
e ¥ -
§ E,E 36 ; P — 84
« | : P — G7,
RE % : j ! | —DLD2
£ 19} i . AR
g 12 | : |
0180 780 1580 2240 29003 200 3 700
HEP A H/MW
E8 KME= SHMEFEIERHIER
Fig. 8 Phase 3: result of the auction of capacity certificate in

decentralized phase

®8 M= SHHMERITENERSZEUAN

Tab. 8 Phase 3: revenues for newly built units in centralized

phase
; BN TR S
ML HE /MW . ;

A ' ONDiPw Jiot
Gl 660 26 400 26 400
G2 660 26 400 26 400
G3 300 12 000 12 000
G4 0 0 0

x99 MERZ SBMERFSIERREIEAN
Tab.9 Phase 3: revenues of the auction of capacity certificate
in decentralized phase

ST IE HHET) /ot
Gl 660 0 46 200
G2 660 0 46 200
G3 300 0 21 000
G4 0 0 0
G5,G6 800 56 000 0
G7,G8 600 42 000 0
D1,D2 180 12 600 0
F10 HER=KEFE
Tab. 10 Phase 3:long-term revenues yibin
t * ¢ . .
O COD b i T P
WA frin A A
Gl 26 400 0 19800 11880 38280 49 784.46
G2 26 400 0 19800 11880 38280 56575.86
G3 12 000 0 9 000 5400 17400 42607.70
G4 0 0 0 0 0 27 759. 20
G5,G6 56 000 56 000 59 600. 64

0 0 0
G7,G8 0 42 000 0 0 42000 37 893.00
D1,D2 0 12 600 0 0 12600 11532.15
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Tab. 11 Phase 3: revenue adjustment values and the year's
revenues of the unit before and after the contract it

U deffsdem o MR SITRA BITAY
ZERURIE e e
Flig ME ARG Rk
Gl 1188;2851.2-46933.26 —44 586.60 49 784.46 5197.86

G2 1221;2930.4-53645.46 —50963. 19 56 575.86 5612.67

G3 140033 360.0-39247.70 —37 285.32 42 607.70 5322.39

G4 1470;3528.0-24231.20 —23 019. 64 27 759.20 4 739.56
G5,G6 520;1248.0 -58352.64 —56018.53 59 600. 64 3 582. 11
G7,G8 285;684.0 —37209.00 —34976.46 37 893.00 2916. 54
D1,D2  54;129.6 —11402.55 —10604.37 11532.15 927.78

it o TELIR BARIPERI IR, FETIRER A5 24
BT FLsm R A N, R T AL AR S 2R
TEA PP FEIMT T o JXUEDT, a2l SCELE Fu i o
W5 S AR [ S AW a5 BB 1 H AR, Al
HEAT 5 PO 5 0 A A O, B DR T OPLE A A
Rtk
3.4 HHIBL

3B B R0 28 SR T A R WA B IR AL
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W X — R AR 25T & 2 s AR 1 22 1k
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