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Fig.1 Transaction mechanism of isolated microgrid
[ FE Ac=1ho FEll EAL1SEUS , ol s SRR
firp A v SR B E MDA RL . DAk SE B L B I
18 T R AT AR 24 h &I By TR L A TR
i A 3.1 Y H AR EE AR AR AT
22 ZLEHEEFESHLEH
RICE SR FL P a5 T S 8 P SR A T I 1) A
S B A FLRE B BEA T 1S min, PR BERTE Ry 1 he [
I, 5 S I 9 B B B P Bl r 02 7 R T TSR A S
Mo 2SBS0 03z 7 R R A
s S5 R BT A AR AR IR R R A S A
AN TR SO S A2
fRBEAR A 1 hon] FEA R IEALLE ) A 67 fp 75 5K
AR TN 5% 22 SR A /I, 3B AT A TR L P 4 T 1% 2%
wo IS B R4 Al B i 55 2 Tl DAAE BR 25
Y B FEA L REA T B, AR SO A ST (R I £ Ay
Bl iz 55 i I o
AR SCR T T L 0 25 g S P 8 B2 U R
(1) b A% B S T SR T G S
T, WA R I 3 76 s A ) Rl R O 2 R 2 75 A A
AN R A A o WRAFAE , DAl ) r
e ] Y ke R s e H R R AR Bl 3 O R AR
P AR BUR Bh A AL sl g e K ALE Y T 5
U, L P 3 e 2 i B A i SR A B, DITBR P £
7 L 22 0 ST R T Y Zh AR 225500 0, LTTBR 170 fif I
DA VIBR ST L Yo P AR Y BT
(2)4 b AL B S T3 SRR T B 52
Ty R 2 B R R AR AILZEL ), B ST R
I N Y I 822 5000 0, HILEH I H ) A D Se 244 R
BLA A F AT A I e B HES , & g AR A v A BLZEL AL
TS H .
Tcr 0z 5 S 0 PR Sl AL 1 4 R R 7



% 10 H5

Wta 22, 45 - 25 S ZBIT R AR A0 S2 A 19 28 3 BLAR 80 (119

Gy R AT FEA BER A& H, , TRARIIE 24> F 15 1A Z 1]
F 25 B Ao R, AR SCBEH Y SR SE H L
Wmr.

(1) fH 1Y 3z 75 T 6 i HELBILZ 1 45 58 v S L
H ) KA CERIED) o o5 4h 4 B ARG 200,
T F, P32 3 T B 0 T AR G R AL 1) & HL T A
W HE OB o AR SR B HE R B AL & LA e
5% ",

(2) F B 0 3z 785 8 7 70 7 0 L2 5 - 12 el 41
RSN R
23 ZENE

TSI A B2 B, B 0 i R T A
#r, AR ZE AT

(1) folcr o0 2% L R PR IR BE e NS ES B LA ¢, A0
K (D IR,

Crei={cCp€yr€,095¢,,) (1)

Hrp e, e, e, e, 300 ROGARBLAL XL HLZ A
FIE 20 B R AT 45 4% G LA 9 & HL R A L 0.95¢,, 36
71N GUCH, I 3 R B TR A G e L2 WSCHBUR LA
5 % W BRHRIBE -

(2) it R B R I, 20 ST fof H P A I B e
PRS2 ISP 24 K AR AT ¢ M 2

_ Cp»PR,px,t + chR,w,r + CbPR.bd,z + Ogscconpﬁ,cm,r

CR,costit —
PR,pv,L + PR, w,t + PR,]M,L + PR,C(JH,L

(2)
Horp, Py Py 3 50 RS2 B T B e N DG
ﬁﬂLéﬂﬁFﬂJﬂEﬁMéﬂ H:Il jj ;anln].,ﬁ PM,,,,ﬁ%'H\JiHﬂ‘
A 2 I I B ¢ DAY ) i R 2B R, ) S48 R AT 45 A L L
A YK RE R E S BRI R X
BLALAG o3t 0K 2 ik BE T FRL , T AN 2 1) 97 1K
R Bl R 3 R T O g, T R S BRIET 20 1
I3, BEI AR H 0 32 7 R D0 ST 5 B ok H i A e 1Y
SCARBLAL L T3, LABEAR ¢ 0 AISRDGARBILAL H 370N
TAERE R BT HL T AR AR S 5] 5 K v AR AN B AR Y
WHAILZH R g o PR, YA R T SE A, I HOGIR AL
0 M ) R T R 2R S L T AR, ik ST Gl I TR I
Bro N B SERSE B AR ¢ o 9 -
P =P =P, (3)
cp Pt e Py, 095, Py o,

CR,cost.t — P (4)
Pl ¥ P+ Prcon

oy, Py A SEIEE B2 I IE B ¢ Y Y it RE 2 AR H
R, HAHRER E T, IF EOBIRPLAL /T il
AR T HL ISR, 2 57 fc R I L P B ¢ P A SIS
PR BRI s 1 ¢
Pl’(,Wvl:PR,p\,‘t+PR.W,I_PR.])('.£ (5)
c, Py, +095¢,. Py o
Pryit Py,

CR,costyt —
1

T SR R R B e WY ZE S LA e o
CK, Lyt = cR,uusl,1 (7)
(3) M58 M2 PR 4 A B AT LIS, B H 032 75
e MG RS R BT R P RO R B R . 25
HLE O,

QSvt:iP&i.tAt (8)

Horr, Py, ST L R PR IO I Be e NP S
(ORI AR B Ay OO e 2B o 1, DR B B 97 r 1) DI S
BN 2) AT IIH

X TR, P F R T L, 25 5 B A R B
XF TR SR T L A5 52 R B S A A L B, L)
EGRAUEICP T . I Bee NIV B2 T € R

Cs., = cp s, 9)

2.4 (REZEZALF

4 BE IR K L AL ZEL A Dby 2 S A T Y 3 L PR
N, TR I i v T A i KOG TS B L) 5 | 52
FR N, P PO B e P 50 LA 3 H Y5 A B L
P I B R AT 25 A R AL DO IS B
P R A 2 P O AL AL J7 52, B 55 SE s AT I & ]
HL A TE PP o 187 I 2 25 AZ AL ) Tl AR XU 4 v XL
Ot H g A RO G HERA P . — T, AR PR
THR AL, DB 32 A5 v v AR R 7 o
AN 0 A H R B AT R AN AT O 25 5 A
77 24 670 A AR T 330 P v I, R, 0 v, T R
D i 22 75 A2 AL DR A5 670 £ 55 78 O X Gl s I
R R EATAMEE . Dy — 7 T, A B R LA TR
LI A IZALLH 1Y S0 0 e H R 4 o HC A
) 2 v T ) % HL A 0, T BRI ILZH B ol T
FIHEAT AT A A G P A R . 1T >4 & F AL
0 S s/ N TR e B IR ST AR Y P Y £
i 45 55 A AN T RE LT, B R GURBE 2k L8R
BT, I [ R A SHZ AL 19 10RO
AP o Aot Jal v i D e HILEH K v R 67
FH R 1) D 22 LV R 1 R

x1 HMAERBEMGTRABENRERITEE

Table 1 Allowable deviation range between generator

output and load consumption
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Fig.2 Market settlement results of Case 1
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Table 2 Incomes and expenses of microgrid generation

company under transaction mechanism A
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Table 3

companies under transaction mechanism A and B

Incomes and expenses of microgrid generation
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Table 4 Incomes and expenses of microgrid generation

companies under transaction mechanism A and C
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Transaction mechanism design of isolated microgrid considering monopoly feature
CHEN Heng’an'*,GUAN Lin',LI Zhongxing', LU Cao'

(1. School of Electric Power,South China University of Technology,Guangzhou 510641, China;

2. Guangzhou Power Supply Bureau of Guangdong Power Supply Co.,Ltd., Guangzhou 510620, China)

Abstract: According to the characteristics of stakeholders in isolated microgrid and microgrid clusters, an
electricity transaction mechanism considering monopoly feature is proposed, which includes day-ahead dis-
patch and real-time settlement. In order to limit the monopoly activities of some stakeholders,a punishment
mechanism is set in the trading process to ensure the settlement price within reasonable range. Aiming at
the randomness of wind and photovoltaic output and load power,a deviation assessment mechanism is de-
signed to maintain the effectiveness of day-ahead dispatch schedule and clarify the responsibilities of both
suppliers and demanders in participating in electricity balance. An isolated microgrid case including two
microgrid generation companies and two load aggregators is built,and the transaction simulation results under

different market behaviors verify the effectiveness of the proposed transaction mechanism.
Key words: isolated microgrid; transaction mechanism ; monopoly feature ; punishment mechanism ; deviation

assessment mechanism
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Table B1 Generation revenue parameters of controllable traditional generators
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Fig.B1 Generation bidding curve of controllable traditional generators
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Table B2 Capacity of generators and storages of microgrid generation companies

(GG FeARMLLLZE AL 2 HREREER WBRMEgGRBENAR
RHLTH g/ (kVeA) g/ (kVeA) 7/ (kWeh) £/ (kVeA)
1 80 110 600 40

2 40 50 0 10
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Table B3 Parameters of generators and transaction mechanism

SHAARR SR SR SR
Pp,max.1 120 kW Cpv,1 0.523 9 yo/(kWeh)
Yo 95% Cw1 0.469 2 Ju/(kW<h)
Yd1 95% Cpv,2 0.523 9 Ju/(kWeh)
Bmin1 0.1 Cw,2 0.469 2 yo/(kWeh)
Brmax.1 0.9 Crba1 0.211 6 JG/(kW+h)
Peon,min,1 4 kW Crpv 0.068 3 Ju/(kW*h)
Peon,max,1 40 kW Crw,1 0.061 2 Ju/(kW<h)
Rup.1 32 kW'h Cr,pv,2 0.068 3 yi/(kWeh)
Rdown,1 32 kW/h Crw,2 0.061 2 Ju/(kW<h)
Peon,min,2 1kw kq 7
Peon,max.2 10 kW kz 1.05
Rup,2 8 kWrh ks 1.4
Rdown,2 8 kW/h k¢ 1.25
Ch1 1.6221 Jt/(kWeh)
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Fig.C1 Day-ahead prediction of wind and photovoltaic output and load power
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Fig.C2 Market settlement results of Case 3
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Fig.C3 Sensitivity of ks and k¢ to generation profits of all microgrid generation companies
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