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Abstract: In the process of electricity market reform, the
market construction of American and European electricity markets
can provide important reference value for China. POOL, NETA and
PJM electricity markets are taken as the examples to analyze the
cost coverage in the process of electricity production. In the part of
market composition, the trading mechanism of three markets are ex-
plained from a macro perspective. In the part of cost coverage, the
cost generation and corresponding way of cost coverage is analyzed
from three aspects: generation, transmission and distribution. The
overall introduction and detailed comparisons from different as-
pects are combined to explain the electricity market models and
rules under the different periods and market environment.

Key words: electricity market; cost coverage; PJM; NETA;
electric power pool

UTAFR , i AR B AR AT, B AP
T ICE T 37 A A 3R v ) T R & e H
bro BRSEAERIREZ B I mi g B R 5
ZB e, HhAZ — BN 5ER I 1.

MREEE X E SN e, 2 BAG T
—E SR A RIS R . SCHRL T —3CkES I RE T
SR T S S AL A R S I A SE 5 S T
AR, T R i H AR i i
Bl R P 3 LA ik v g i 3 A A5 LA
Jr it Xt FE b S ok A SRSt T T o0 IF
S56 I R T R IR TOR , S i 1A A
Wo SCHRL6 | SCHRLT 100 T B i 34 24 |
K HE S BRI S DR LA S BB s o SCHk( 8 )
FERUN A oy e, 1y PERE AR RAF A IS B, T
JRCPE B4 P A AR e 1 T A BEL 2 A BEATLAR

e [ i i AN S [ v ) PIMU R T Ao 8K

Y #s B HA:2018-07-19; & [E HEH: 2018-08-14
HEEWB : FEREMA R H A g et
BB S W 5T &7 (52110118000A)

60 | B AERMEE

#2045 % 5

hE K-S F416.61;TKO18 LEKEREAD:C

201849 A

HARRMEW PR T, DL AR S s Sl
il , SE B RETE S S E T I A o S [ e 452 3
5. SCHk[9] STk [ 101428 T RO AU 11
BT A Tl p &k R . Sk 11 ] ik
(12928 T 92 [ S SO AL, I B3R T & [EAS
] X 3 L, Sy T 3 A AT L o SCHR[ 13 140 T3
[E NETA B i 2 gl 9F H e S
&gt 1 45 i & S T I A = IX 1 Sk
[14]HE A T 25 [ PIM FI NYISO 1 37 15 K i )i #L
AR AR T 00, DA T 5 SRR i) 1o Xof e g s 673 g 1) ik 114)
YERL, 0BT T 22 10 SR 0 1 A A A 2% ik T -4 g
AR RS M R RIS . SRS IR T
EEE I @B AR, WA A T ikt
ML AFFE R TR L, 8 H A E TR SE HL T
T 21 2 A T S W 2544 DL A8 5
T, FEMIF 5 B 3 8 DURR AR AR SRy G T s, B2 AN ] T
%ot 52 7 ML) 2 160 R R o) X6 L o

S, AR S TR FE LB SE L ) T S A AT AN, LA



W [ H 7 PRI NETA B E 1737 0 25 [ PIM
HL T 3 A~ MR KK 5E L ) T g R ), 2 b R
A PRI R TR AR 7 35 7 20 WA JE A
T =HERBE IS ST S P, 7 SR L
A LA i e ) A LA 3 A £ B 4B R EE 34
F, T3 B A P A A R 2 P 265 2K

I SRl i ahty i

Y E T 2R 2 4B B s F D R
HAFINETA W

e L A H AT, RS SE M A
Fp TN A5 S, I 5 H I R HE H T 2 TCA R &
R FESERRIZE R, TR LT REAEAERK
W ER B LY AT T BN R BRI TR S T
YR AL AL A, PRI 5 R 2 ) BT R
I LA ZE iy kg e v g e B e a0 R A 7 1R o

NETA Bt 1935 [ ] ) 11 4%, A7 A6 H AT s
SERF T, FE R EE R 3 AL A TR T Y A
ML LL S AP 4555 . NETA [0 2 WA T
HLRESC & B WU 76 R AN G L 23 THML, 58
BT 4 R o H i B 28 5 s AELAE SE B L
A T R IR AR SE 25T, 5 L Prisf T iy
H i 2 A AFFE 2200 O NP L . XA
fiig RS RO N O (T = B S P 2o O Wi R
HAL TR RITEL N, 7 ) B2 5 A R 55, 44 S8R L 1) 3
IR KA G AT . RGBS
TS O B O T 1 S A NS
L, SRR ANl 2 T A

FKE PIM TN 4k H AT sEwt i . 78
H AT, PIMCEAR P8 2 B ] 75 R i 454 L K.
T R AL RGN A2 75 TR H 24 h &R/ N
BT s BR R, DL H RTOAS S8 LB 45 A . SR
R iy, 4 R P (Y SEBRIZ 1 T 45 F 4 5 min
T — R SERT T B i b . SER T S R —
AT, HAE R P e Prisf T 5 H AT 2
] 0 ff 22 1 o SEE T I M S S B as AT B s R 4R
R, BN ARAS 0 E R 0 TN 45 S, VS AR AT
TE AT $A TR 17 A F R, 5 32 Bris i T i 25 57
BUN AR T s 172 e JeE )
FERT B FI NETA B A AR 58 X LA fE 22 57,
R s 3 A 293X 2 S IsH 3, 95 36 [ PIM T 33
A7 LA, A& B A e E A A% EEL T RO 3 9 T T )
IS AS 55 ) ELAR P 25

2 DESCHL T A L PSAN 7 i AR

LM B A S E 2 A R — R A R R

AR, 55— 8RB AR . K H AR S A
SRR A WA RS TA SRR, &
AR T W & LAY E A, S k2
R BB R G OERPR AT IH A IR G
2.1 KHEREAK

TE g E )RR, R 8k LA A (PPP)
2 F R A — o R R R, S — T R A
e W2 RN & A B BAS , DA R e PRy
& (SMP) BB XAFTE . 0 [ [ 5 A R AR SR AL
()5 A LG Aar LI, AN 2 SR IR O T ol A
TRRA B B BRI o AR BRI 22 5 B B L 2
T far B & FLAILAL &, A S s O LA HRAN B R R
eI FRANHE (SMP) | IE A A% K4 235 550 L %) R £ 3%
HIFR Y

WE [ o T NETA Y, 725 R 3%, 90%
DL A S LA TR T I 7 e ik, Hisd o i
FhR /N R . AR IE T R R, SEPR
RN 2 AR IR 22 , R RR T & TRl FLAf
PIAN TG B AT i AT 455 RN 45
b R ACS R S S PR A, I USSP A
HAN BEAT S5 . RS R A N R P SE A Y
(SBP) I 52 A (SSP) 7 X T & HL i &
T Ar IR A Wa ST ) 32 L 7 S A TR A L 2 L
THBR S B H -5 A T H o 22 B 8 D 22 , T S SR
SBP [1] & HL R WA SE ANl v i P SR [RIA R T &
FEL AR 11 A

XT T E PIM BTN , 43 i Al
KENY ., fFEEETST, PIM X430 HAjii M
SEI T 7, W30 FHAR L (4715 A FL A LMP SR 7 35
A, EHR S BR T i a2 8 7
far s K LASN iR ARG R o X —Fh AU
AR 5 2, T3 B3 R DIAT 28 b s 326 A S T
SETT A B B AR ek v i AR R B A o XU
EHRM IS, H A7 LMP A T35 7 82 o, H
JEE T gL — g BERLRE, DA X #o 2 FH A
AT R R o & R A A 1 R AS ) A e
SRR TR, AT L ST R B9
22 BERK

HL ) PR 45 i 2 FH AR A £ 22 T R UEFE
1 iy 51 B A HL AL RRE N, H ) 25 o e FH 0 78 12
o S H 2 RYE R A4 (LOLP)
R AT AN (VLL) o i, 26 B fap A5 2 DU /)N
By A —ANE B A T O SR B e e T &
HLA AR . R Ty LA T — A A P2 [ (i
B 7 Skt o s R AT AR RS . R
G3 XN 2% R

A =R A PR (A Y — R PR
Hrig)

Vol.20,No.5 Sep.,2018 POWER DSM | 61




NETA i ], A 0% [R5 7 i
WO K7 A2 T A TRl B LA LR L SBP ) SNl
HLREINY, ELR A A B o

TESEE PIM L i g, il LR 2 T 3 X
AR AT SR 3%, e AL R i A B fr 7 oK,
UEZS & 55 WEAT™ . A BT 0 E I 0 s L
J W S G IR A — 5 1) B D7 SN A AR Y
B, e B A i AR AR 2]
23 REMMABZLDE

T FEL M R B A B T T, FL ) P Y L 9
P RGEA PR A% SMPSRIRTE o 1 NETA H1 PJM 4P
A 2SS, R AR A HRTSE S A T
PERE AN i (R A5 5 RS B

B AT Y, B AR IR — 8] 7 W S A
HE I W SR F WO, AP AESE S o fE NETA R, 1A
o R AR S A R AR e A R . e
PIM HL T 37 05 SR IS¢ 38 i) i Sl 2 f
SR AR E L, oL LT TR AT, g — P
I T TARTE S 2R 1A SAE R T2

®1 mZEMRABESAN

WA HHT WK 9T PP
M AR HL 7 )% SMP
AR AFEE  AFEES
dfpiA.  NETA - —
- KRR RGIEE R SBP
. F 7 LMP.,
PJM I LT RTO S h LMP
HE  KHER EPAJES A
AR AFEE  AFE#ESE

ZHEWMA  NETA
= SRR RAEER  SBP

PIM  Zofipg iR ARG

3 Y 7T I H A AR 7 T LU AR

g FEL R A S B 0 4 e IR 55 9% RN e R
B AR 55 S FE R I B 4 AR R
) FHEFTHE AR (n] AR AR ) 2 AN 43 5 i Hi ol FH
B AL HE PR L5 AL RN B ZE A , 343 S vl 1%
Tob 7 v ) TR0 8% 45 A TR IR0 4% A iy b e R 7 7
A SAR
3.1 MBI EFMIZLER A

TE 9 [ H, 7 JZE I I R0 NETA BF3 , % e 88
A R R A 15 28 1 i 5 0 p= 4 e 2 HO iy IS
B FH A e 9 A4 4 2% (TNUOS) , 1 & HL 3T R 7
e ] R RS A B 2 i s L R
Tia] ] R L S A

26 [ 1 i F TR 55 4R 2 T A IR 55 R R 4%

62| ENEKRKMEIE %20%%51

201849 A

R 552 I % B rL A 45 D LA A 42 ol DX P ) 7
e TR o EEL O R R A WA IR R I A X
PR T, I AR DXl FH P e e b Tl 2 4%
i M 55 e 2 i D) Ay R (AR AR (R IR 55, i LB
ANEER [ 5 S FL T o X S RSS2
4 L 2%, AT DS B X)) A e AT L mT LA
GBI/ S o AR RS W RRIE A B B A
SRR s A SR T A A R S5 R [ S X
M55 o 112 i XoF a5 M 45 5 I 24 Al 55 =2 AT ) 5 1Y) B
TR PLAEA, e i PH ZE R RE PR IENR 55 o 76 H DR 2%
P2 16 JE A5 06T A5 IR 45 AN 285 IR 55, TEATE AT TR 4 25 i
ARG O T, AR [ AR IR 55 W SR A S8 5 &
X I [ ) 56 S A S IR S5, PIM R A X 5538
1ot 4 e O A T O R P R A LR 45
W o 1 ERsr 2 A F AL S il 55 HIE & kR, 58
I 1y P R 95 2R H— 3R il A5 B L, AR T R —
o b S, SR R 1 2 i P A A B P R 55 W 9%
1SO [y % FL IR 553 FE g ) o0 224043 DX, AN TR] DX 3
AW E BRI AS o 2% IR 55 P g B e K A e
(49 Ll A8 43 i Ak 43 DX v B B BT AT 3 RO A BE IR T
SR, BT R AR 55 i R A R AT A DX Ok
WA o KT ASER ANt B 3E 5, i L A% A
AT 3 DX A FANAS I ME
3.2 MEHMFEFNHER S

L R, AR A% (UPLIFT) AR R H )
VA RN H 2 B () 22, oK 7 a5 T 152 25 Ak
T 3% (USAV) [ Wi A, RIS Briz 15 M TG 24
FOR TR BRI 22 55, A48 < i L 2o A A TN
PR 2E ML AT HYE R AR 1k LA SEBrbas H R
22 5 RS2 4R R AR /N 38 4T LR
1B SS , L, LAR IS TR R T R R 2
TR 28 5 R 14 1] 85T, 6] 5% P I ) 2 1) L )
AR A EFRI RS o (R R ZX —EB A A
SR G ey 7 WA LA K PSP TR & B A PPP 5
AR UK UPLIFT Z F1 2k H 5 4 PSP, PR X #8431
ASLZ B A fes R (H R ZOX — B s A1t
SAE AU 7 W HL A% PSP rR, 2 B A PPP S R
Wk UPLIFT Z A1 A H 1 4y PSP, R I 35843 AR 52
B H 171 o7 S 7

TEGL [ NETA B, X 0 28 451 FE F11 BH ZE 114 1l
A, — I EFEZIT A A, A 6] i 20 35 IR
RHZE D, B W e 1) 0 85 T S AE s O — T, A
BILAR] 3 ol i At 25 7 35X 2 FR A A . F
AL RS 5 # WA R SR Ui iR 55, A
DL 2R 8, e fE R G LT . S5 E
Bid 1 Offer [ 3E M (5 &, A RG IR DL FE = T
PR R g K. BRI RS S TE
BT S R G B 2 AT s AN



() S S BR Az A T I B 2 7 S 5 T A Al 25 R A K
SR KT X i 1 A SR AR B A AME Y T S A
[FliE FE R AN R AETE R AEA 52—
U BE R R AR AT 37 55 7 A B 52 ), DR I 38 ik 417
M v 1o 5 B ZE A 25 S FE T . T A AL
() Bid 1 Offer i S5 A , 23 AT 4945 2] fe 2¢
S5 Y 2R G0 REAS ST Al S2 8 4 (SSP) |, I DA sk
B RS- LR DR Ik E 2 R I 461 S 5L R
SSP kA 5

FE = PIM L AT rh 78 K A i v BH ZE R [ 5
SR 55 IR 55 A REB U 5 s, R AR i 1 AR
TEIRTT S5 Z ] Y LMP 254 AT R ZE TR FH™ . [ 5
SIS P IR LS S5 ERA AT . B
S 5 IR S5 A e A BEL ZE RS T LA 0 U e Y | {H
AL DA IS FELAN T, I LSS AR R 1A B 2E 9% .
AP 31 52 p % 15 IR 55 AR T 5T s R 55 5 R 3, vl LA
TE PR IO i H IR 45 1A SR Ak 2 A LSS AR 1) B
FERM ALEH TS 5B ZE 2 B 0, LA RE
FH R AR A i H X AR [mT i A [ % A PR
WA S A R L IR S5 B RN PHLZE 2, pE R 2 Y —
BBA> T PG AN B OT o X0 A Wi 2 g 44 R A i Al 55
(49 A8 43 TE 245 TN 285 A% i FH P R IR 5 a5 % s FH P o
H 1 A5 F A (A R FEL BB 9 FH L BH ZE 3% FH AN
FE2 FH 04 RN, DR e FH T A F A 58 S A ), 43
FERA O 20 w5
3.3 HEMRABESE

XoF T L DO 1) 1 52 18 9 s A 4y, S E L )
T TC1e 27 F T I BH A & NETA B AR J2 i
& HL T RV F R SAST e P 2T e R A W R
B rl 55 o RIS R R R IR ) 2 o) 3 i i AT BB
g5 3%, D E S8 8 = A 9 o A T
G — SRR IE , PIM i H B 55 () o 2T A K o5
Xof i A P T LA BT DX A LRSS, R i R R S T
ARG P, P ARt b 2 AEAEAN ]

E W) 4% L€ AT 40, 3 T S X0 X 58 43
AT FRMZ Al S AR RS RO
Az I | W e 1) AN N = O A RS R a2 i)
TR LA k% s NETA BB A1 3 [F PIM L 7 11 1]
FE S HE 2 AN ASTRI B B 114 5 R A1 4% 106 25 12630 0 L 2E
FRFE 2 o 2% 2 M s sl A 7 55 5 =X

4 B I | L AN 7 o HAL

4.1 FM BRI

FEZZ G TC LI, E FR R T BSOS L fE
Pk g 2 P, i A IR 2 . TP 1] F
P ST A4 I PR R 55 31 6L 75 I I B 1 A L K
R PRI 55 Y B 0 o XTI E T g, Teie R

®2 HWEMRAESTN

FANERD T W 185 BRHIER
EZRHEM  ZHR .
Aw gy 08
i ] 5% H ¥
e {HEHL R BSUOS
2y X S, -
WAz NETA :
Ui @,%\i%m i fs  BSUOS
/NG|
X AL R SR
. RTO “wmp sw
ppo UG (G
H 45 %%
wn AR g ueuirr
% 25 454 5 W%
gﬁ;iﬁ NETA  JAEEG S 5% o
G ARER  AREEBEN
PIM RTO (EEEN ) LMP

FHL 7 R AF 3134 22 NETA BH8Y, I 9 2% FH (connection
charges ) 5 f2 FH C FE 75 1) 16 58 P XA W) S A, IR
B, — PR A e AR AL, Fy [ 58 F I 2 ) o) & H
A T E AR . B 5 4 9% G X R AR
YT I B G2 o g T R R I M R
B A AL B PRI FH P 42 5 e i 38 fn 25
TR o [, P 23 ) T L R S A E A TR
55 %% (DUoS) , 7 i Tie H A 15 174 361 22 1A R pl T F,
5 AT AR AR 43 . R PIMFL g T,
P FT 732 5 3B (PIM interconnection ) Z [H] 225171
HH O ) R 5 FH A5 B8], G 2 FH P A6 PIML ) FH £ 0]
T I A AR O 1R A, DUAS 5 2 S A A A 1 2
FH2, PIM AL IR 55 2 28 m) P 2 1E s, P
AT DL EETC L RO H A T IR 55
42 TH. BEBMRABERE
3R AN A 5 2 AR LAY
T FIE 3 L 87 B, NETA I, 77 28 mp % B B 7 1)
] 5 L X S AT I X 8%, I 1) P WSCHBORT I P i R

®3 TREBMEAESZAN

AR By Wetkr ek SRR
EZ connection

LI 2Tl RO charges
I 7 P . connection

A P42\ ) HLAL R charges

PIM
MR EeRmE P DUoS
H@;ﬁ# NETA Py M7 DUoS

PIM FoH Ry P L 2

Vol.20,No.5 Sep.,2018 POWER DSM | 63




55 %% o PIMHL T 375 ) 3 I AN W U & 9 I
FEL IR P P 1] ME PR R S AN —RE B BT

5 ZEWIE

ARSCLA 2B ) e [ H, g i 4 R [ PIMLFE
S A, T ORI T R A5 R
] B, g J2E R 3033 53 POOL A Sk v BE A2 5 1) v R 7
DL A% 1)L A5 H AT 3T R 5 52 Pris 11 2
[E) ) s 22 5 T [R) NETA B 301 AXGH 38 5 R £ 273K,
T A P AL A AN ST A 5 T R AN T L s SR
PIM H1, 1 T 0 3 % 1 H Rl RIT S 2 AT 37 (R 3L4h
BREMTEREIHE . ARG HM
] A e T EL A 3 A1 ELR A3 BT T AN R T 7 pL
A Y 7 35 5 2L R TR IR G B FH P A R
B, 3 17 S H R AT R0 A 22 A 48 F0 A [] 3
A AR 7 5 AR RO R AR, XoF R S 9 [ e BESE B 1 i
R A TIHRAR T . B

S Hk:

(1] I3, Ju e, 20, 5 AN )i S & sl i)
BRI I RGEA 3k, 2014(13) : 1-9.

[2] Hogan W W. Electricity Market Restructuring: Reforms of
Reforms [J]. Journal of Regulatory Economics, 2002, 21
(1):103-132.

[3] Jamasb T, Pollitt M. Electricity Market Reform in the Eu-
ropean Union: Review of Progress toward Liberalization &
Integration[J]. Energy Journal, 2005, 26 (Special Issue) :
11-41.

[4] Joskow P L. Lessons Learned from Electricity Market Lib-
eralization [ ] ]. Energy Journal, 2008, 29 (Special Issue) :
9-42.

[5] Alvey T, Goodwin D, Ma X, et al. A security-constrained
bid-clearing system for the New Zealand wholesale elec-
tricity market [J]. Power Systems IEEE Transactions on,
1998, 13(2): 340-346.

[6] Mensah-Bonsu C, Oren S. California Electricity Market
Crisis: Causes, Remedies, and Prevention[]]. Power En-
gineering Review IEEE, 2002, 22(8): 4-11.

[7] Puller S L. Pricing and Firm Conduct in California’s De-
regulated Electricity Market[ J]. 2007, 89(1): 75-87.

[8] Fang RS, David A K. Transmission congestion manage-
ment in an electricity market [J]. IEEE Transactions on
Power Systems, 1999, 14(3): 877-883..

(9] EZRHIIEZ 2. WO B Tz IM ], Jea:

H [ L g R, 2006.

Wolak F, Patrick R H. The Impact of Market Rules and
Market Structure on the Price Determination Process in
the England and Wales Electricity Market [J]. Social
Science Electronic Publishing, 2001, 22(3): 27-62.

64 | BAERNEE

[10]

®20% %58 201849 A

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

FEHIEE R 2. SR M ]. st i
WL H A, 2005.
James B. Bushnell, Erin T. Mansur, Celeste Saravia. Ver-
tical Arrangements, Market Structure, and Competition :
An Analysis of Restructured US Electricity Markets [1].
American Economic Review, 2008, 98(1): 237-266.
Hesmondhalgh S. Is NETA the blueprint for wholesale
electricity trading arrangements of the future?[J]. IEEE
Transactions on Power Systems, 2003, 18(2): 548-554.
Walawalkar R, Fernands S, Thakur N, et al. Evolution
and current status of demand response (DR) in electric-
ity markets: Insights from PJM and NYISO [J]. Energy,
2010, 35(4): 1 553-1 560.

Ott A L. Experience with PJM market operation, system
design, and implementation [J]. Power Systems IEEE
Transactions on, 2003, 18(2): 528-534.

Borenstein S, Bushnell J B, Wolak F A. Measuring Mar-
ket Inefficiencies in California’ s Restructured Whole-
sale Electricity Market[J]. American Economic Review,
2002, 92(5): 1 376-1 405.

Dettmer R. Living with NETA [New Electricity Trading
Arrangements] [J]. Tee Review, 2002, 48(4): 32-36.
BT SEE i sty 5 A S T (M. JE st
e FL g AR, 2017.
PJM Interconnection. Energy & Ancillary Services Market
Operations [EB/OL][2018-04-12](2018-05-12) http://
www.pjm.com/~/media/documents/manuals/m11.ashx.
PJM Interconnection. PJM Capacity Market [EB/OL]
[2018-02-22](2018-05-12) http://www.pjm.com/~/
media/documents/manuals/m18.ashx.

Wu F F, Zheng F L, Wen F S. Transmission investment
and expansion planning in a restructured electricity mar-
ket[J]. Energy, 2006, 31(6) :954-966.

PJM Interconnection. Transmission Opertions [EB/OL ]
[2017-12-22](2018-05-12) hitp://www.pjm.com/~/
media/documents/manuals/m03.ashx.

Holmberg P, Lazarczyk E. Congestion Management in
Electricity Networks: Nodal, Zonal and Discriminato-
ryPricing[ J]. Working Paper, 2012, 915(2) : 32-33.

De Vries L J. Capacity allocation in a restructured elec-
tricity market : technical and economic evaluation of con-
gestion management methods on interconnectors [(cly
Power Tech Proceedings, 2001 IEEE Porto. IEEE, 2001,
1(6): 1-6.

PJM Interconnection. Financial Transmission Rights
[EB/OL] [2017-09-01] (2018-05-12) http://www.
pjm.com/~/media/documents/manuals/m06.ashx.

PJM Interconnection. PJMnet Network Connection [EB/
0OL][2014-12-18] (2018—05—12)http://www‘pjm.com/~/
media/about - pjm/member - services/membership - assis-
tant/pjmnet-network-connection-limited-use-agreement—

no-fee.ashx.

(RE=HREHE 7 &)



