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Abstract

In this paper, PSO is used to optimize the microgrid composed of wind, PV and battery system for
the optimization problem of intelligent grid energy planning under multi-objective and multi-
constraint conditions. The typical energy optimization mathematical model of each distributed
power generation unit is established. The simulation results show that it is feasible to optimize the
dynamic resource in the microgrid by optimizing the scheduling, which can maximize the eco-
nomic benefit of the microgrid resources under the premise of satisfying the restriction condition,
effectively enhance the reliability and economy of micro-grid operation.
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Figure 1. Distributed energy storage microgrid structure diagram
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Figure 2. Wind turbine generator output calculation flow chart
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Figure 3. Microgrid energy optimization scheduling algorithm flow chart
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Figure 4. Wind power generation and load demand power forecast
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E 5 BRI ENRBAHE

5000 T T T T

4000

3000

2000

LI FE B

1000

-1000
0

Figure 6. The total power of the dispatchable unit histogram
[E 6. FIVEE BT 2 ThERATIKE

DOI: 10.12677/s8.2017.75036 328 B REHL


https://doi.org/10.12677/sg.2017.75036

0.25

10 15 20 25
t/h
Figure 7. Battery charge state curve
& 7. it RS HhLkE
Table 1. Wind output power table
1 KAMEIhERER
B i) /h 1 2 3 4 5 6 7 8
etk PIkwW 0 0 0 0 0 90 110 170
I 5] /h 9 10 11 12 13 14 15 16
Jetk PIkw 200 240 250 400 250 240 200 170
B A /h 17 18 19 20 21 22 23 24
Jatk PIkw 110 90 0 0 0 0 0 0
B fEl/h 1 2 3 4 5 6 7 8
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i [E]/h 9 10 11 12 13 14 15 16
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Table 3. Battery and exchange power output value table

3. ERMRZMREGHKER

I E)/h 1 2 3 4 5 6 7 8
fi#fE PIKW 600 0 -600 600 -600 0 600 -600
I 7 /h 9 10 11 12 13 14 15 16
fiffE PIKW 0 600 600 0 -600 300 300 0
i [)/h 17 18 19 20 21 22 23 24
fitifie PIKW 0 0 600 600 0 -600 -600 0
i a)/h 1 2 3 4 5 6 7 8
AEH I PIKW —867 -200 442 -814 775 1067 1866 1345
I 5 /h 9 10 11 12 13 14 15 16
2RI E PIKW 2356 2568 1725 1667 —65 1202 1790 1467
B[R] /h 17 18 19 20 21 22 23 24
ZHTZ PIKW 3180 3410 3896 3130 4367 2448 617 -375

B 0] 0 R A eI SE AR AR A AR . 7E 10 h~11h, 14 h~15h, 19 h~20 h e B, BN SEH 4
Mo, W2 2.3 T RIRER AL ENE, B AR FEAN S I B H RV BB . ke A3 C T AR DR AL
s KA, RIS LE A R e S i B B G R HE A F T DU B G f . & B I SR BC R RS L R
A=, WnE 7 fin, AZRBEERA S EN 100,000 MAKRT, BHill— KN 7Kk, REiE
AT A5/

6. it

ARSCIE I LR P RE R B AR G RY, ST N A ik e R AL ARG, TR
TRESHAT 2 AR 2 L0FAT T T8, A B2 TR 000 A ik 8 A0 8 S X R R I ) S e Dy 2, AT
FL I P R B AN AL R I o % R G ORI T T ik e 2R Gt L XL Z TRT O S B R - RTos2  RE A v
“FENTL CIOR” MG, IREAERE R A RCR, R R GRS E R IR R
o

SE#k (References)

[1] Microgrids, H.N. (2008) Microgrids [Guest Editorial]. IEEE Power and Energy Magazine, 6, 26-29.
https://doi.org/10.1109/MPE.2008.920383

[21 Morstyn, T., Hredzak, B. and Agelidis, V.G. (2015) Distributed Cooperative Control of Microgrid Storage. IEEE
Transactions on Power Systems, 30, 2780-2789. https://doi.org/10.1109/TPWRS.2014.2363874

[3] Colson, C.M., Nehrir, M.H. and Wang, C. (2009) Ant Colony Optimization for Microgrid Multi-Objective Power
Management. Power Systems Conference and Exposition, PSCE’09, IEEE/PES, 1-7.

[4] APRY. WA RALEC E S RE RIS BT FT[D]: [0 3], B Wi oKey, 2012,
[6] XPNFE, THY, skEUE, & WMNRENSEETREN]. P EEHLCR 2R, 2011, 31(31): 77-84.

[6] #fidm, Rk, BIAE, T2 /). AR TFERAEENS 2GR RANMMNETET 0[] BN,
2009(20): 38-42.

[71 sk@UR. WM ARSHEEAT I S RE A BT FE[D]: [ 22 Anig ], &E: STk R, 2011
[8] FFIRL. TR THEIERINCEM 2 HARZST R M BEE[D]: [t 22 Arig 3], &L ST K, 2010.

DOI: 10.12677/s8.2017.75036 330 B HE L


https://doi.org/10.12677/sg.2017.75036
https://doi.org/10.1109/MPE.2008.920383
https://doi.org/10.1109/TPWRS.2014.2363874

[91 Z=WH, 4. R TECALSEIRIM]. dbat 164 Tk AR AL, 2009.

[10] Efid, RE, skA|, 5. 58 XD A AR X 37 e Th M m AL R [I]. I RS E 3k, 2012,
36(14): 119-124.

L
Hans iXith
KPR ZR BRI FR T 3
1. FTIFHIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

Nhi A RAERESE: [ISSN], F AT ISSN: 2161-8763, B[ A[£rif]

2. FTFFENM T T http://enki.net/
LEf R BRSCRR A E” HEN, BN SCEARE, B A

PeRgiE S http://www.hanspub.org/Submission.aspx

HAFIHEAE: sg@hanspub.org

DOI: 10.12677/5g.2017.75036 331 B HE L


https://doi.org/10.12677/sg.2017.75036
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:sg@hanspub.org

	Optimization of Micro-Grid Resources Based on PSO Multi-Constraints
	Abstract
	Keywords
	基于PSO的多约束条件下的微电网资源优化配置
	摘  要
	关键词
	1. 引言
	2. 微电网运行优化模型的建立
	2.1. 微电网运行结构
	2.2. 分布式发电单元的功率模型

	3. 优化调度模型的建立
	3.1. 微电网目标函数
	3.2. 微电网约束条件
	3.3. 微电网能量管理调度策略

	4. 基于粒子群算法的多目标寻优
	5. 算例分析
	6. 结论
	参考文献 (References)

