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Fig.2 Marketing competition game framework of local multi-microgrids
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Fig.3 Simplified structure of market game players
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Fig.8 Electricity sales of microgrid operators

B HHE/ (MWh)
)

[TV ]

EHE/(MW-h)

00:00  06:00  12:00  18:00  24:00
g

80, v 8Cs 0BG,y B,

B9 sHAREHERER
Fig.9 Electricity sales of distributed aggregators

M 8 AT LLE i, R GE7E 00:00—09:00 Hf Bty
FHHARE BB, A3l M R G i T f ok ik 0, 78
WGy B A 2% B F, A A 2 1] e, O 0 7 R S R
00:00—07:00 I BeJs T A :U R 5 R REFRL I 72 HE
INFBE, M FEL It S F T SR RO, T 0 o R Y 5
HroRms AHE AT DR B4 1V, 38 BB 9% e R ALY
1] A 3R T B P e LASRIBORAE T 23 A X 2R
B RS DL AY A AR I BE , UK 24 fiE 1A 3



D € 2 8

% W & &

£38%

SR H . AN, I E 1 I B (08:00—23:00) 7
) 4375 3 A T 0 0 S, P 02 7 T XK
FO 48 41 202t 2 5 51— 2 B 1 1 00:00—07:00
R P ot IR 7 T U T KT P T o
(B | AR HMCE R 25

P9 B , 45 2R A R R RE LA 7E 00:00—
07:00 IH I BEAL T 75 RS R 2 5 (L Tl 75
FE LA B 2 5 Al Tl b 0 A 4 3 3o
S BB 25 A HE W e ST B ) RS R A

Sy T BRI T s L B T 10 A
T ARSI T e R R | AT B 1 7
I BB B P, Qo D 03 25
e R R 2 B0 5 Oy, M 2
FERT 1 FURART | B0, RS
B 1 R | RS A, WML
BAT R 1 R ORI )
B 16:00 B[ A FF 0 14 o kB, o I 35 5 1
BRI AL 1064 kW -h, 4015 B A7 1| B I
rh il 881 KW« b, TGN — 2 16 K™ 3
4314 0.95 72/ (kW -h) F10.96 75/ (kW -h) , BRI
e, 6 25 2 A 4 0 o BRI 2534
FRTRR, KA B T4 AT | At

A4 o
8
=
2 My ||||H|
- i,
HERHEH
g 2 HHUHHBHHH
ﬁiﬂo EEEEEEE%;;‘;E;I
00:00 06:00 12:00 18:00 24:00
A2
a QM1—>M2’ BQM1—>M3) QM1—>A1x QMl—-AZ

8 Ouvyu; s

10 HEMIZER 1 HERERL
Fig.10 Electricity sales of M,

Omy-uys B Omouz0 B 0w,

= 5

; 4

g5 ‘

i 2

gﬂ o L Mﬁmmﬁﬁﬁmmmlqm~ L

00:00  06:00  12:00  18:00  24:00
ingdl

EQAI_»MI, EQAI—»MZy QAI—»M3y QAI_.A2
0 0a-u> B0a1~uys B0 —uys 0 Oy

Bl S6XREH | HERFER
Fig.11 Electricity sales of A,

& 12 Sk TACO BRRIEG 7= A 1Y Pareto FffifH
BRI, BER TACO REAZ 4 20 & A5 RO M, ik 4
JRALRE T B5k . T35, NI 12 Hral DL Y, R
HEL )3 8 e R R P AR T 0 A R A

S KB ANTEAE Pareto B4t 4, YL =& Y E
PR R B AT AE 7 &, 45 5 2 (098 B o 4 25

P = TERIROA 1EEﬁJZZIKEiﬂjZ9$TT?T{WiE
PRI, EC ANt rR 32 75 7 AR EUR o M 25 1 [l st
SFEA AR A RIRRES, MK A 25 b
Z IG5 SR T S5 S PR A A5 1T 4 Ak 2 () AH H
il 249, A R0 R L TR AR | A X R B K
A NI 5 T T8 B8ORS

310 000
"4
By 255 000 %&%@

ok _;5 %40 000

12 & ZE{K Pareto FR A H = E
Fig.12 Pareto optimal scatter plot of each player
K13 AN R B4 2 3 3R Pareto Il
B (A R B Ry B R 25 A br Z1H) o MR 13
Rl DA DA S50 D5k B 8 T 6 Y
Pareto St AT ATHIL R N 4 629.9~21 434.9 It A
1 5/ MBI B R (B0 931 2 A2 7E 07:00 A1 20:00, [
NAE 07:00 B}, £ 58 b o0 Al 2R 5 7 A0 7 5K W v
?Uﬂiﬂf& [ s FE P 08 e SR AL AR R AR, D52 1 i
B R AL ; TIAE 20:00 1, RGOSR 5
?'JET“'“,ﬁa\fﬁﬁ%é‘ﬁﬁ%ﬁ%ﬁﬁﬁﬂlﬁiﬁiﬁ?ﬁﬂ,Jﬂ:
I} 2R G0 FH L SR U 32 2 oy A el )0 o ey S L, e 7
FEBG I, @Pareto s I HT TR R 19 P 445
AN 2 856 ~ 16 640.6 I, fie/IME 2 (% 7
I R] 53524 04:00 F120:00, B 7E 04:00 B, K
FHP FARBYFE RN, I F e W32 35 3 A AR H A
SR, (A5 G IR DR P A9 FH P BAS B3 IG5 1T 7E 20:00
I, R TR A v T SR AR G0 R B AR X BOR,
DR F Ak i T e A B 2 35 i, @ Pareto fi
DERTHT XS L B A 2R g AT S 9 -3 939.7 ~
5354 7o, H T oA =R A T A Al RE HA M 7E 00:00—
07:00 iy B N AL T 58 B AR A, IF A B4 xSk v fE
I3, P, HAEAE S 508, R PRAE DL dR /N AR 58
JA RE L Tt € HL 5 T E 08:00—23:00 I (] BN, 73
A R A R RE B2 T LA 2 R Ge HAt AR i
SR, il R e A a0 RS T 11:00 3R 3] T 5 A
HEIER
T ERUE TACO YRR, 48 3o R AT ACO it
155 (GA) FRL T HEOL AL (PSO) 312 %) H A R 4L
SENL 200 YRR MR . ARG B 10 ek



TR A K AR T R ok Tl 375 4 P AR SR B 0 D

13 E&TWipEEFREE Pareto RILFTIH
Fig.13 Optimal Pareto frontier of each player

in different time periods
PRUCKL o Wz 7 R R e R AR (M ) oA AR
B A f RAEL (T, ) LR P A e /MEL(C )
AN 1 ps (CHorp - U SOR B8O #1898 T8 H AR
PRSI D
®1 EHEZBRMALERLL

Table 1 Comparison of multi-objective optimization
results among four algorithms
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Competition game model for local multi-microgrid market based on
block chain technology and its solution algorithm
MA Tiannan' ,PENG Lilin®,DU Ying',GOU Quanfeng' , WANG Chao', GUO Xiaofan®
(1. Economic and Technological Research Institute of State Grid Sichuan Electric Power Company, Chengdu 610041, China;
2. Sichuan Power Exchange Center Co.,Ltd.,Chengdu 610041, China;
3. Sichuan Electric Power Design Consulting Co.,Ltd.,Chengdu 610041, China)
Abstract: Block chain technology as a new distributed database technology has great application potential in the
energy filed. As an important component of the energy internet, the research on the competition game of multi partici-
pators in the multi-microgrid system is of great significance to the development of energy internet technology. The
market demand and profits of microgrid operators ,big consumers and distributed aggregators are comprehensively ana-
lyzed ,and the competition game model for the local multi-microgrid system is proposed based on the block chain
technology ,which is solved by the TACO (Improved Ant Colony Optimization algorithm). The proposed competition
game model and the solution algorithm are simulated and results show that, the optimal electricity price strategy of
each period obtained by the proposed model can effectively balance the benefits among market participators , realizing
the win-win and coordinated development,and the adaptability and effectiveness of IACO in solving the multi-objec-
tive optimization problem based on the block chain technology are verified.
Key words : block chain ;multi-microgrid ; energy internet ; competition game ;electricity market ;ant colony algorithm
models
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Faulty line selection method based on quantum genetic bistable system
for distribution network
GAO Jie' ,CHENG Qiming' ,CHENG Yinman®, YU Deqing', TAN Fengren' ,ZHANG Yu'
(1. Shanghai Key Laboratory Power Station Automation Technology Laboratory, College of Automation Engineering,
Shanghai University of Electric Power, Shanghai 200090, China; 2. College of Electronics and Information Engineering,
Tongji University, Shanghai 201804, China)
Abstract; Aiming at single phase to ground fault in the distribution network with DG ( Distributed Generation) , a
faulty line selection method based on quantum genetic bistable system for distribution network with DG is proposed.
Firstly , the potential function parameters of bistable system are optimized by cross correlation cosine and quantum ge-
netic algorithm ,and the optimized bistable system is used to exiract transient zero-sequence current of each line in
noise background. Then,the normalized energy coefficient of transient zero-sequence current and cosine factor are
calculated for each line. Finally,the feature angle is defined according to normalized energy coefficients and cosine
factors, the line with feature angle bigger than 90° is judged as the faulty line. A large number of simulation experi-
ments prove that immune to Gauss white noise intensity, fault resistances and fault distance and so on,the proposed
method has the feasibility, effectiveness and applicability.
Key words: distributed power generation; distribution network ; single-phase ground fault; transient zero-sequence

current ; faulty line selection;bistable system



