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Abstract

This paper studies the optimization of microgrid operation. In order to obtain the optimal opera-
tion strategy of the microgrid system and reduce the cost of the microgrid during operation, the
general mathematical model of the microgrid operation is established, and the annealing function
in the genetic annealing algorithm is improved, which makes the convergence speed of the genetic
annealing algorithm faster. The improvement leads to the genetic annealing algorithm being more
efficient. Then, the article uses Genetic Algorithm (GA), Simulated Annealing Algorithm (SA) and
Improved Genetic Annealing Algorithm (GSAA) to optimize the microgrid operation model in
grid-connected mode and the microgrid operation model in island mode. Finally, the two mi-
cro-grid optimization results and operation strategies of grid-connected mode and island mode
are analyzed. The simulation results show that the improved algorithm has the characteristics of
fast convergence and lower operating cost.
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Figure 1. System structure
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Figure 2. GSAA flowchart
2. GSAA £519E

4. EPI5HR
4.1. FrFE e R E G
LA™ AR PR ) R G0 1 A S8 8 o b I ) 00 P8 4T i L, B 2 B 1/, B0 = 24

DOI: 10.12677/aepe.2020.81001 5 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2020.81001

KHE %

AE IR AR R R RS NBER G, B HILERER G S A, BT IF MR H A 5 1) o
LR, R N =3
(HGCAEEWIE AP & SO

va+Pwt+Pba+PG:PL (14)
(GRS ES A S
PGmin SIDG SI)Gmax (15)

KPP, P, P, Py 0 HRTOCIRARG . REERSE. B T TR DR I 5 L A e D 2

Pinin>Omax » O 73 AN R[] FL XA LR B /N DR B KRR AR AE ST Eh R 0,,,0,,.0,, 73 AR
RERG. &, SRR YE R L.

4.1.1. RREBERY
HeAR KR RGN e B, R H B2 PRI IR R IR SR B S o £ b v i 2% 1
CERBEREE 1000 W/m?, R 25°C) R, RN I TR RN

pv str
STC

G
P =P-5£{men—gwﬂ (16)

T. =T,+30x Gc
1000

)

KA, P v Gy B Ty 4 SRR IR S B FOLRAIE R BTN IR RERIFBHRIE: G A1 T, 4051
B TR B IR R TAE A IR . K ONTDAIRE R T 240 e PR IR

TR ARG LI THTLIH

Ppvn < B S By (18)
4.1.2. QAL 3RS
KHLIZAT B /177 12 (211
0 O0<u<u,
P —u —u. Su<
PWT _ PWT,rate (M uu )/(ur ua ) ucz u ur (19)
WT ,rate ur < u < ucn
0 u, <u

R By e NRBEGERIH I, AYVINRGE:  u, AN u, AE KUE .
WML G 2P 200K
L (20)

4.1.3. Eeajth
5 FTLE ¢ B2 B i BEIR A T SROR N -
E [n]=E [n-1]+PF[n]Am,  P.[n]20

B[] = [n-1]+ WA prnco e
Ma
soc = _Eel"] 22)
Ek[n—l]

DOI: 10.12677/aepe.2020.81001 6 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2020.81001

WKH

X E 2 RIONE AR ¢« IZIR -1 N ZIfT i B (¢) Rom I 2 e OB DR (KT 0 RoR e |,
NT 0 FORTAR); n, RIS TR ABIB A =1 j\pps SOC J9E HLHRI A LR L.
& AR
P

ba pin

<, <5 (23)

a max

soC,, <S0C <S0C,,. (24)

Kb B, B, B, FRE IR NI . BT LS R BT . SOC,,,SOC,, A H# R
S BN 0.2) R (L 0.8 IR R LB, SOC LT 0.2 Rl SOC B T 0.8 AFFcHi.

4.2. R E 4T

AL N R GOk R GAE TN 300 KW, B RE R Gl K IHE N 150 KW, 78 LI A 100
KW, KEERS 30 KW A2 B IR AN 250 KW, IER BN R 1 .

Table 1. Electricity price list

= 1. BNk
i B B/ G
PRI B 0.3042
e ERf B 0.6084
S BR 1.0039

B E: B 0:00~8:00, 22:00~0:00; “FRFEL: 8:00~9:00, 12:00~19:00;
I EE: 9:00~12:00, 20:00~22:00.

TECH G 1) GSAA 1, S KIERREUR 200, FREFRIALEL 400, 22X, AR 25 HIHL 0.6, 0.01.

I TN EATRACKS B TR G e R R G, AFEZIEATE G, AFHEEL
G . RAMAASE IR WER 2 Fros. B3 M ool 5 SAGA AL kAR ik . & 4 ik
JEHANT RGN IE L

Table 2. Cost comparison chart
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Figure 4. The power of each system
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Table 3. Greenhouse gas emissions and penalty parameters
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Table 4. Micro source parameters

F 4. WHRSH

Tt L (lew) B4R 7t
PV 0-20 0.0096 20
WT 0-12 0.0296 10
DE 0-30 0.0859 10

Table 5. Cost comparison chart
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