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FEAE S ) L ) r ) 3 AR S F ) A mI R L I LR F R B ) 1) LY R RN AR AR AR AT
AR RE FEL I R 80 1) v DLBEAT (S B 2SI, L2 eyt o] DOXUR R B (R A 7 0 BAA LI FR 3R 1S
ML), [EINE B 21— R 5K AL a] DA E R 5 o e 2] s b 2e), AR 4E — & ot
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[ R LGy, BT AR A2 — SE AR LIS, XTSRRI EERA R R AR (agent). MFE T AR BE oK
F DOV oA S8 A5 7 SR RKIBD T &1 AR AT 3RS A5 2, B Re A (B[R] 1 ) L R fig 1
Hiff R4 1 M 5 L 2 AT AR P U i SRS KA 2. IRk, SRALL R i R DX ) e K 2 A ST A
HEX A7 B RS v AT R A bR 00— NPT 20 B B R A (PT LA AR B AR EREL), 29 LA box £93R.
B Ay RN R AT

H AT, £1X 5 GE H X il 9 (28355 70 B 1) @ (economic dispatch) == B4 HH7E AT S 70 A7 05T DA
Oy B SR mE AT 9 b H TR e F IR ) R [l RS B2 HE D R G 1 B PR RV O SR L I SRR
NJ9ERAE . PTFEAE BRYR E B R BR B S5 R Rl 25 G DR 28 IS ), A4S — IR 2% R I 1 24 e FEL DX Rl I o 1)
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(B By, TSR 8] 23 AT 230 71 R G AE R A L 9w BRI 98 K0 23 30 45 R A BB 2R () B 0 AT I 2
R, AR D2 R S DR 3 1) 520

Cherukuri T N sVES- H T — Rt hr bk 5 2 ) R G SR [ 5092 [0, Li $2 47—t
T b 3% ) (R B — B 161, (H R DL R R ) SCHR AR 25 FE B RE R ) A7 =T
FAERRIR K NI E S RIEEE (REE . AR S, EARH, Bk, RaH R 1 5 Am 0] AR
R E SR, SR VISEAAT 1) CA 6 e R R IRk AT SRR IR A R, Foik, 7 B3| 1 &
ARG, T 0 E AT 11 B E B T — A B 2t (8] 73 A Xzh 1 R4, -2 T LaSalle A
AFPEJFR PR (Lasalle invariance principle) il Lyapunov #2543 (Lyapunov stability) UERH T BT H 1
FOEST . MT RS RORE, Wit R G A RE S AL U0 I I TA] A S8 A H %, T BLAENR
S AR AS AR B ) 1L I B 335 f2 L 75 1A AN FEUTL R P R
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Figure 1 (Color online) The diagram of a micro grid
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3 [EEEsTH
3.1 RARFHTHH

RAEATE HE box LIRMENL T, FEEXL R o = 0, 218 (1) W EFRECN f(Pn). H
Lagrange #1228 /48 KA1 in] @, W) Ji7 7] @ 1Y) Lagrange BREA] LARIE N
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XE A CNJE SR L WK Lagrange ¥, BB 1, 90X E AL, SHETE R A 0 P 5 ) S
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VER B Lagrange BRECT T P2, Hm S HGEET A, B DU 9] 350G R 1) — AN BAA2 H bR R 501
i — 3, BI3G & A (incremental cost) —%K.

3.2 WUREETHN
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0 € R & LA Lagrange 36 1. M KKT &A1 ds(P*,) NI (3) B KKT i, XEAH LA =0,
R (2) ZEAN TR (3), W ds(Pz,) BDOY IR0 R (2) FIfg, 789 R iR &R (1) FOIT ek
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NIOR
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Figure 2 (Color online) The diagram of a micro grid
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Table 1 Parameters of each micro grid

Unit a; b; ci P, Py
Loadl 0.72 82.5 0.8 —35 —10
Load2 0.66 72.0 1.0 —25 -5
Load3 0.75 78.0 2.0 -30 —10
Load4 0.60 80.5 2.0 -35 —15

Batteryl 0.68 75.0 0 -30 30
Generatorl 0.80 38.5 5.0 10 40
Generator2 0.62 42.0 7.0 20 50

TEE 2, B OARER A 14, SERERBIMMEE RS 5, A ORI ML 6 F1 7. kK77
AR e i 2 (A1 AS B AR 7 ). T 7T AR R RR BAUR T AN rT R REUR, HIHH S 5188, B
DATE P 0 25 1) o 38 25 BB R 7 R B ATURITR BH BB R RS 5 9 RS B A2 T Matlab 477 45 R 3,
4 Fos.

Bl 3 o, BIETE 10 s UG, ¥ kR SHBEE T PR — 4, SRAE Ty i o
KA KPS HAFE, XX T MY R ECEEN. 55— I, ER SRS, FRorkE
AN HL R AR 4G ek B B F R BRI, B SR AR A RE RS 2 box 2B, X xT
HL I ) %5 BT B T A Ot R A

TEE 3 F 4 ) BVETE 10 s LS, MU S oG K i E B f s TA20E, I Bl S iR ik 2|
—8, G54 3.1 T, VBT LA A B DA R R W (1) (. 57T, W s Bow, 1E
R I R B ARAEAE — s R UL RR ANUCAL, (ER7EAR I R (] Py, BE R AICEC R & T T 0.

4.2 ESZMETHEAHAREDSE

FEZ AR, B XA LN FRBE K FB L B B i IRl a e A AN R e 1, (875 K i HLALE
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Figure 4 (Color online) The incremental cost of each unit in a period
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Figure 5 (Color online) The mismatch of each unit in a period
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Figure 6 (Color online) The power generation and power consumption of each unit in multi-period
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Table 2 The power generation of renewable energy generators in a micro grid

Time (s) 20 40 60 80 100 120 140 160 180 200
Wind power 0 0 10 15 22 24 17 14 20 18
Photovoltaic 0 13 15 17 21 19 17 14 16 19

MIE 8 JER R, AR I A6 )5 AR A — B 18] % 50 2 [ A7 AL — E R it /g AT
iy, (EAEARFE I I N g0k T 7P (ROASILEC R T 0). MIBCTRN i s, /Nig B i i o AN i
XA BIRRSE FEAN 238 AR K 52 o

S L BT RAE R, ASCIR B S5 REVS B L 58 BRARARAT 55, 8 SRR BEWE AR i P /2 5K B
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Abstract Micro grid is a new network structure, which consists of a variety of distributed energy sources, and
the problem of maximizing social welfare by optimizing the micro grid is extensive. By considering the electricity
constraints (power generation and electricity supply) and the lack of renewable energy, a distributed consensus
algorithm, based on the logarithmic barrier penalty function, is proposed to solve the problem of maximizing
social welfare, which could reduce the cost of the micro network and allow users to gain maximum benefit. The
accuracy and stability of this algorithm is proved in this paper. The use of flywheel energy-storage system
overcomes the instability and intermittent operation of the renewable energy generator. The simulation results
show that in a single adjustment cycle, the proposed algorithm has a good performance in achieving the optimal
goal of overcoming all kinds of restrictions. In a multiple adjustment cycle, by considering the renewable energy
generators with time-varying capacities, the algorithm could find a stable and accurate optimization solution, in
a relatively short period. Moreover, the fluctuation and small amplitude mismatch of the micro grid, caused by
the algorithm during optimization, will not have any significant effect on the stability of the micro grid.
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