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Fig.3 Basic structure of microgrid system
22 SHNBIREER
22,1 WT kiR
WT ke i 2 38 5 KU e R AR LR, B Ak X
A R AL B0 T 3 R I A il

0 o(t) <wv,v(t) >,

P(v"(1) =)

v, Ty

Py(1) = v, <ov(t) <v, (8)

P, v <o(t) <v,

e Pyy(2) D9 WT 8% 2035 PO ILAH B B
0,00, 5350 WT 13 3l G 450 XU Fl
R, A 1A R B o B 00 i tE R e, 5 A R AT
IR S E w, XCHE v, =3 m/s,0,=12 m/s,v, =25
m/s,w=3,
2.2.2 PV kAl

PV J& Ry Bt D 3]l Ot IR 5 R | BRI
SEPUE , O BGE PV B AR SRR N T, =
25 C kit 6, =800 W/m”, HAf i 0% «

Ppy(1) =Py f L1 + ap( T, = To) | 9)

Arpr: Poy (1) i PV HLMBAR 1940 1 2055 Py i PV
FL IR OB 2 5 f Dl B PR, 37 FRL Tt R AT
2N PV LB AR R R, SO 0.955 o, TR
ﬁ%g%ﬁ, /E\:{Ejj_o-‘w %/K; Tse GSTC ﬁ%’lﬂ?ﬁ
HEMNR A E T ATRLEE S5 B IR A, ST 73 B 25 °C
11000 W/m?,
2.2.3 DG KHFEAY

DG BA A FEVE R, 5B A7 K 18 B U A5 o



& AH) ALK 166

ARG & N 2 B, DG ZERLH Y A AT DL
PAhFE . TEAREMZT , H A& i BT s i RARHE AE N
TWREREOE Y S DG BB AR N -
Cpe(t) = (a +bPy.(t) +cPi(t))At (10)
KLHr: Pog 9 DG RT3 a,b, ¢ HBRBENA &
B Av Sy TE] BRI TR]
2.2.4 MT % Hifsism
MT LR SR SRR, A AR RN HE R

TGRSR R, MT BRBEIAS
P (1
Con(1) = -2 Purlt) 5, (11)
LH\g Mur

e Q WRARTHINAE s Ly, I RIRTRALIL
{E; Pye(2) 2 MT (%0 2385 mye 0 MT (1% i
(&S
2.2.5 FC ksl

FC 2 —Mtort it BAT B 1027 BB B e 4 1
HLRERY K HIRE S . FC AR VE N J50RE, HOS
Bt S Ih AR L SO ORI REE O FC
R IZ AT LA R -

Q. Prc(t)

Cre(1) = Liva  Mrc

e Q, BRI 5 Ly, A BEAO 1AL B4 (E 5
Pyc(t) O FC RS DI e N FC YR HACR
2.2.6 BT FoiH Rl

TRl L ) 0 2 2 A - 490 L i o 2 R 1 98¢
g, IR A v, It BT VRN RER B A3 17
ZN . BT AYERERS b 12N A& ST LI i
R R A IR, 76 98 B2 A 38T 1A 2 D 5 H B BE A
JCRLBTBE, t e 57 BT 78 LA -
Po(t) At

Nakyy

At (12)

Cooc(t = A1) (1 = 6) -

Py(t) =0
C t) =
SOC( ) n(ﬂPB,[,(t)Al

Cooc(t = A) (1 = 8) - i

Py (1) <0
(13)

b 8 WRER FA; Cooc(2) O BT 76 ¢ IBIHY A
ity By 4 BT AUBUE R4 Py(2) BT £ ¢ N B
BRI D)%, 7E BT BCHL N O 1E, SE I A 15 9., 4
I35 R S TR
2.3 HREHE

PV B AR H O — AL A, e 7= 24,
Av=1 ho e PRI B 0 B bR R B0 B
A HEAP AR FREE A R AE BORAR

WRBHAS Cofd G MT DG FC iz 47 i 2 rp fifi

KRB A TH 5T
Cy = ET, (Cre(1) + Cy(2) + Cpe(1))  (14)

Tl EL 19 PAY % A 2R R i 3 A7 AR e3P A
CM si—l‘%:ﬁn—l:.:

Cy=> > (KP,(t)At) (15)
Ao NV TR R N oA O TR B PR K, A
n P AES A R A PL(1) N5 n Tl oA X
HLR IR A ¢ B B P i LB A DDl %
T FL D 75 2 K HH T e W HE TS 7 P B v B 2
L DA A Co KR, PV OWT K Ha 5 G HECA]
ZWEATE 5 ) EEORIE T DG MT FC TAE™ &
M —E ik . — S AL R A BB A YT
BN,

Co=Y Y Y (D, H, P(t)At) (16)

M TS QR REG Y = A TG Qe i i 4
B H,, N5 n RhBcs AT D AR A R A
y G E R D, g4k PR S E R R TS Y
P A o

D HL P 5 A P AT A i 5 B o R A
WIS A Gy, AT

¢ = 2 (Pgrid(t)cgrid(t)At> (17)

s P (1) A R0 -5 R H 0 22 [ 1) 52 B ) 48 5
C oo (1) STl I 1) R P ) W R, G 5 L 7 A ) B 25
HLAT

PAZEE I T A f e il RO A I i H
b, AT H AR R ECH

f=min(C, +C, +C, +C)) (18)

2.4 HREH
24.1 WRPMEAR

TR AR, Gl 1 P9 25 i AR (I A9 D R 5 1
17 I AAHEE o

P (1) = iPn(t) +Pgrid<t> (19)

Hfr: Py (o) AFREIE, Y P, (1) >0 B, i
P 1] L XA L 5 2 P () <O B Pl %) i) K R, 1)
B,
242 IEHIRLR
e NN N e e S e vl S
B, 5 B D) B A B Bl SLAnT

P gidomin < Pgrid(t) < Pt (20)
I Pimin > Piamae 2790 038 B L R/ MA
PN



167 K % BT R SRR R A RO ML

243 KHLEITH 2R
PV WT MT . FC DG 1k o34 2L, it A
IR PR, € SCHUI LR
P, <P(t) <P, . (21)
N Poin s Pone 700 0 AT 2 PRI R R
B/ IMERERRE
2.4.4 BT 7 JHH 2R
BT 7258 A i s b T R A bR, 7 i L AR Y
HL LR T A AR e e, B e 3 78 ol ik 2 S 30E
AN BT 33 s o K% v i 9 o A%, ek BT Y AR 73
i 2 DR BT — BN 25 75 W 2 deifh i H B AR,
AESCBT 38 OB 29T
Csocomin < Csoc(1) < Coo s (22)
2 Coocman » Csocomin 70910 BT 24 FUFFR
2.4.5 ey
MT DG 5 FC ¥ th SRR A IR, & X
JC I A2 AN T
PMT,do\\n = PMT(t + At) - PMT(t) <P
P aon < Pro(t + A1) = Ppo(1) < Py,
Prc o < Ppc(t + A1) = Ppe(t) < P

MT, up

FC,up

(23)
s Pye() , Pyt + Ar) 205000 ¢ Fl e + A i BE
MT ﬁ'ﬁljyjﬁ’ PMT,duwn ) PMT,up ﬁj\%uﬂf’ MT H@iﬁﬁﬁ
/N RAH; Poc(t) 5 Pog(t + Av) 235004 ¢ Fl e +
At B DG Hir 75 Pi goun » Py 7390109 DG JE
ORI/ B RAH; Pre(t) 5 Prc(t + At) 535000 ¢
Fe + Ae BFBE FC iyt Dy 32 P aown » Prcuwp 35N
FC @B A e/ R AR

3 BHIHE

31 HEBMERSH

SCHUREGCH T I A 1 B AR A AR Ay B 2R A
T W DG BB A R4 a=6,6=0.12,
¢=0.000 85, H: €Il 7 A fiz K e /ME G0 12
kW/min,—-12 kW/min; BT [ Cs.(2) FIUG{E N 0.4,
CSOC,min:O'zi CSOC,max =0.8;FC ) T 38 38 2R e K e
MBS H19 10 kW/min, =10 kW/min; MT &4 3
AR H/MEAT R 15 kW/min, —15 kW/min; {3
FEL D) 55 R ) 2 (] 9 38 B D R 2 Bk 100 kW, 3%
1.3 2 535 g 4 o3 A s A RSB A i 75
PR SCHE IS %, 3% 3 O e 9 BT 7 3 Y 4 I
AT

I 5 PV ARy Al fEA: GR IR, A THFEALAT AR
XIEREE LT IG5 9% , I H 5t BAT B FIAS i) 45
P, PR B 0 8 3 v AR S s g B g H

&1 BoHXBEEXSH
Table 1 Related parameters of
each distributed generation

MR BUED) R, RGEMES 4er Bt
ik /AW (o-kg™) (K- BB R%

PV 150 0.019 75
WT 250 0.031 87
MT 120 5.14 51.257 0.012 40
FC 120 2.43 22.687 0.017 51
DG 150 7.05 42.552 0.007 36

1. =82,
BT 60 0.005

174=93

R2 SRMHMEXRY

Table 2 Pollutant-related emission coefficient
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Table 3 Time-of-use price parameters
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Fig.4 Load,WT and PV output curves
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Table 4 Initial parameters of sparrow population
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Fig.5 Comparison of iterative processes
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Table 5 Comparison of algorithm solution results
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Optimal dispatch of microgrid based on reverse

mutation sparrow search algorithm
SONG Yang, SHI Yong, LIU Baoquan, KANG Jiayu
(School of Electrical Engineering, Shaanxi University of Science & Technology,Xi’an 710016, China)

Abstract : Microgrid system contains a variety of distributed generations. In order to reduce the power generation cost of the
microgrid , it is necessary to apply an optimization algorithm to dispatch the microgrid. It is prone to fall into local optimum by
traditional optimization algorithms when solving microgrid scheduling,resulting in a decrease in convergence speed. Therefore,
based on the sparrow search algorithm (SSA) ,a reverse mutation sparrow search algorithm ( RMSSA) is proposed. Firstly,the
reverse learning strategy and adaptive ¢-distribution variation are used to expand the optimization range of SSA,so as to improve
the diversity of the population and the search ability of SSA. Then, a microgrid optimization scheduling model aiming at the
lowest comprehensive operating cost is established. Constraints such as constant power balance,charge and discharge rate ,ramp
rate,are used to solve the optimal scheduling model of the microgrid by using RMSSA. The comparative simulation results show
that the proposed algorithm has good global search ability. The algorithm is superior to the original sparrow search algorithm,
gray wolf algorithm and bat algorithm in terms of convergence speed, optimization accuracy and stability, and it brings
comprehesive benefits to the microgrid.

Keywords :reverse learning strategy ; adaptive ¢-distribution variation; sparrow search algorithm ; microgrid; optimal dispatch;

comprehensive operating cost
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