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A design of central controller of microgrid in the park based on embedded system
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(1. Anhui New Energy Utilization and Energy Saving Laboratory (Hefei University of Technology), Hefei 230009, China;
2. CSG Science & Technology Co. Ltd., Hefei 230080, China)

Abstract: Aiming at the problems of higher cost, different standards, low integration, and lack of practical operational
energy management strategies for microgrid controllers, a microgrid central controller integrating measurement,
monitoring and energy management is designed. The controller utilizes ARM-based embedded system hardware platform
and modular design. Considering the energy needs of enterprises in the park, some new energy management strategies
according to the unique characteristics of the park are designed. The demand forecast based on the triple exponential
smoothing method is proposed and the energy storage system is used for demand management to reduce the electricity
cost of the enterprise without affecting the business and production. The function and energy management strategy of the
central controller are also proved by establishing a physical experiment platform, showing its better practicality.
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Fig. 1 Hardware design of central controller
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Fig. 2 Structure of microgrid system in the park
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Fig. 4 Control strategy of demand management
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K PCS  Pess/ Pev/  Pioadd  Pecc/  Douend  Dpredict
75 RE kW kW kW kW kW kW

1 Pl 000 133 735 6.02 6.05 6.07
1+ f&HL 000 133 1153 1020  6.05 6.07
2 FHL 000 116 11.54 1038  6.59 6.65
3 FHL 000 118 1153 1035  6.83 6.88
3+ B 404 118 1153 6.31 6.83 6.88
4 A 412 109 11.52 631 6.53 6.49
5 A 416 1.05 1153 632 6.38 6.36
5+ fEHL 000 105 719  6.14 6.38 6.36




- 164 -

® LRGP B R

BN E R 1 Z, S PCC S Uy
H 6.02 kW, HETTE N 6.05 kW, TR K45
HAMTER 6.07 kW, fEHERGAL TRHLRE:
BRI S S B OF R FEARAE, PCC SE I Ih 2R Tt 3
10.20 kW, MEFFE—HZES, 22 W%, Y
oM 6.59 kW, Tl EN 6.65kW. 2|3 %I, il
TN 6.88 kW, FRIALE 20 s )i T e o 2 %
B, SR egEglge RIS BRIt RE RS, I
AT DY, Wil ~ ok, ) 4 ),
TR CMR 6.53 kW. 2|5 IZI, Wiz, s
B far M SE I TN 224 BRI, fERE RGNS
HURZ . BEANIRE, SEb 7 B3 %AA 2R (Y,
A WATO) AT o

IR AT, Hah e G, 4l
Dbk g sy, I FE R TI,  AEAS R G A T
YRGS = HIAE RE R G0, $ERTIEAT sl
DABT d5c K7 SR PR, e fhgar T B 2 2 A I 4 R
il R RREAGHURES . TRV, b
i P ST FR SR (R A7 AR, VA T BT e I
fHI, ATFEG], PO A fErh bt 5 s tH L
SERV BN T A .

5 it

AL T A Y TR b bl XN R e it
MM REWIT TS, IR Ta R AGE R
BB ARG AR L v Y el DX Al i 1 e sl
Hlds o ZPEHIRRBRA ¥t BA HdiR
TP, Bl s 5 AHIASCH AR D RE ;s I IX
ANV RER K, TFACRA Tl DR (R A H Y E A
PRESRMEMUBRAT 3% Tl I $4 2 ) PRSI0 5 BEAT I
W, JOUE T X H M R G v T AT S
CS AR O 13 G R b i 27 IR N GNP
G, Fo A AR 28 TR S R A SIEBra A E 1R RE
PSRN, 000 RARAE TR b el X et R R
R MIL TR S AL 2, DASHES) bl X 3B RO )
R R AL AL BT o
SH 3k
[1] HATZIARGYRIOU N, ASANO H, IRAVANI R, et al.

Microgrids: An overview of ongoing research, development,

and demonstration projects[J]. IEEE Power and Energy

Magazine, 2007, 5(4): 78-94.

(2] 1B, sKegg, shioesr. MBS R SRBEEORT).

MEAR, 2009, 33(11): 6-11.

DING Ming, ZHANG Yingyuan, MAO Meiqin. Key

technologies for microgrids being researched[J]. Power

Systems Technology, 2009, 33(11): 6-11.

(3] ZElk, ZE¥RA, W, 2. v ER RGN H 15 8§

S RS AL, 2010, 34(1): 59-63.
YUAN Yue, LI Zhenjie, FENG Yu, et al. Development
purposes, orientations and prospects of microgrid in
China[J]. Automation of Electric Power Systems, 2010,
34(1): 59-63.

[4] LI H, ESEYE A T, ZHANG I, et al. Optimal energy
management for industrial microgrids with high-penetration
renewables[J]. Protection and Control of Modern Power
Systems, 2017, 2(2): 122-135. DOI: 10.1186/s41601-
017-0040-6.

(5] Ehegom, iz, FI™ Moo 9 fe e B BT VR SRR 1],
HL o RGP 514, 2017, 45(23): 158-168.

MA Yuhui, LIU Nian. Survey on energy management
method of community micro-grid[J]. Power System
Protection and Control, 2017, 45(23): 158-168.

(6] ZIL, 5RAKH, X, & A 2OGREH0 L N R IEM

PERISIEHE T[] M RGO/ S92, 2017, 45(23):
90-97.
LI Jiang, ZHANG Yongli, LIU Qiang, et al. Research on
grid-connected control strategy of distributed PV-storage
microgrid system[J]. Power System Protection and
Control, 2017, 45(23): 90-97.

(7] ZRE, ZEmkfh, DWids. HTiRe SOC RSN

W fE U0 AL TR B SRS A ST [T). B ) RRRY S,
2017,45(11): 108-114.
LI Baoen, LI Xianwei, WU Bingxin. Research on energy
optimal dispatching strategy for microgrid based on
battery SOC[J]. Power System Protection and Control,
2017, 45(11): 108-114.

(8] whrhr, A58, 1M, 5%, A REI R SRR 7 i 2

SEGVFND]. R H, 2018, 47(2): 31-36.
HAN Zhonghe, QI Chao, XIANG Peng, et al. Benefit
analysis and comprehensive evaluation for distributed
energy system[J]. Thermal Power Generation, 2018, 47(2):
31-36.

(9] HEZ KRS, BEXRGEEIER. KT EIR (R IR REE
W 2 R AT 7695 ) 1938 40 [EB/OL]. [2016-07-17].
http://www.ndrc.gov.cn/zctb/zcfbtz/201707/t20170724 8
55213.html.

(10] XU5h, 4R/R5, /N0, T 1a) ) DA o £ <<P5t- 14 - i -

fiti” — kA iE H R[] R, 2018, 42(3):
681-689.
LIU Dunnan, XU Erfeng, XU Xiaofeng. “Source-
network-load-storage” integrated operation model for
microgrid in park[J]. Power Systems Technology, 2018,
42(3): 681-689.

(11] ARAEYT, SRAHE. Us— 1 —fg—fid> b 7] 0 X Ak Fi P9 A0



[12]

[13]

[14]

[15]

[16]

[17]

[18] ¥

L T TN ARG el DXl g v s R - 165 -
RBEL]. T 2R F 7, 2018, 31(7): 16-23. XU Zhirong, YANG Ping, ZHENG Chengli, et al.
REN Dejiang, WU Jiekang. Optimized dispatching for Control device development of user-side PV-ESS
park microgrid considering source-grid-load-storage microgrid[J]. Power System Technology, 2017, 41(2):
coordination[J]. Guangdong Electric Power, 2018, 31(7): 426-433.
16-23. [19] DIMEAS A L, HATZIARGYRIOU N D. A MAS

IQBALF, SIDDIQUI A S. Optimal configuration analysis
for a campus microgrid—a case study[J]. Protection and
Control of Modern Power Systems, 2017, 2(2): 245-256.
DOI: 10.1186/541601-017-0055-z.

SKPF, AN FE AR I 0 e R R AT S D).
B A, 2016, 40(2): 451-458.

ZHANG Dan, WANG Jie. Research on construction and
development trend of micro-grid in China[J]. Power
System Technology, 2016, 40(2): 451-458.

R, JufE g fd X R B ARIE R LEIN]. E K HM
K, 2017-8-15(5).

Bk, A, S8 05w, 28 b R el g T
RIMEBRN ] RGP S5HE], 2011, 39(19):
126-129.

YANG Huihong, YU Gaowang, FAN Zhanfeng, et al.

The development and application of microgrid system

controller[J]. Power System Protection and Control, 2011,

39(19): 126-129.

AR, TRE, AR, AF A R S e R B

FEE B SUPR. B Rg AL, 2014, 38(9)

232-239.

ZHA Shensen, DOU Xiaobo, WANG Lidong, et al. Design

and research of microgrid monitoring and energy

management device[J]. Automation of Electric Power

Systems, 2014, 38(9): 232-239.

VRO, T hdn. e R sCaa il e ikl 5 T 0], #R

T RGP S, 2015, 43(11): 115-120.

CHEN Na, WANG Jingsong. Development and application

of microgrid’s connect and off-grid device[J]. Power

System Protection and Control, 2015, 43(11): 115-120.
PR, B, AL, A TP O A R e e e ok

FEHIZITHIT]. MR, 2017, 41(2): 426-433.

architecture for microgrids control[C] // Proceeding of
the International Conference on Intelligent Systems
Application to Power Systems, November 6-10, 2005,
Arlington, VA, USA: 402-406.

WRIK. 73 2 2 A0 ol FL I e B AR AR T VA IF 9 (D).
A AR, 2015.

CHEN Fu. Research on microgrid energy optimization

[20]

based on hierarchical coordination control strategy[D].
Hefei: Hefei University of Technology, 2015.

2. L RE A B S A SIS B S (D). e At
BT KA, 2007,

YE Rongxuan. Research on electric power demand model

[21]

and control strategy[D]. Nanjing: Nanjing University of
Science and Technology, 2007.

Wiis, SRS, AR FREO TR S AR G T
(KIRFI[T]. =Ko 4Rk, 2010, 32(3): 37-41.

CHEN Juan, JI Peirong, LU Feng. Exponential smoothing

[22]

method and its application to load forecasting[J]. Journal
of China Three Gorges University, 2010, 32(3): 37-41.

Wi B EA: 2018-04-12;
E=TE M

T BA(1956—), F, #¥x, WHEAFIF, L2HTH
AT R AR AT . AR AR AL A
E-mail: mingding56@126.com

£ FH0994), F, AEHAL, AT EAFRR
545A XK ®HAK; E-mail: 516663170@qq.com

F 099, B, HEARAE, HRAIEF, R
e AR A L AF R EAE AR, E-mail: lilin@

csg.com.cn

i&[E| B #A: 2018-09-30

(%8 £H1)



	DOI: 10.7667/PSPC180410 
	一种基于嵌入式系统的园区微电网中央控制器设计 
	A design of central controller of microgrid in the park based on embedded system 
	CHEN Juan, JI Peirong, LU Feng. Exponential smoothing method and its application to load forecasting[J]. Journal of China Three Gorges University, 2010, 32(3): 37-41. 



