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Micro-grid based demand response optimization policy
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Abstract: The grid-connected micro-grid with large scale has proposed higher requirements for grid Demand Response
(DR). This paper introduces factors of micro-grid into the DR system and designs the structure of micro-grid based DR
system, together with the modeling principle and method of micro-grid based DR policy. On this basis, this paper
proposes a micro-grid based demand response optimization policy under both conditions of time-of-use price and
real-time price. According to the characteristics of micro-grid based DR system, situational evaluation is conducted by
taking the DR system in someone area of Shanghai as an example. Simulation results show great efficiency of
demand-response optimization policy proposed with both of the time-of-use price and the real-time price.
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Fig. 1 Typical architecture of micro-grid
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Fig. 2 Micro-grid based demand response system
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Fig. 4 Demand response optimization policy under real-time price

D KGN a i R N v i B SRR L VN
AL, Case 1: HME T TIIMEEE, 4
WY EL Y A REAN 2 L AN SR ik L s Case 2: (K

TV S8R PRI B, Al e D 22 D) [ et A A £
IHEXHiBRERR .

2) SR D KT A R ok, ISR Ak D
L. Case 3: WM T TIUMAE B, T
FERESLIAIG i HL ;. Case 4: HIMMER T P34
R B, A T B A L, X i B 7 Lo

i TS A e sh MR 2 AR TE, BE T
(180 75 S I3 4 55 I o B L 8 S P LAY 5l oA
BATHAS . DRI, SR F RS T 75 SR A5 )
Wi 57 5 s P 8 3 J) A PRI B k2, DL 15 min 2 1h 24
—ANJEIRAT R R . SERH R I SR Y AR
FHOUUZ M0 37 R SRS o 15 5 S R T H S A8 AT R
A, 5 H AT RAT PSR AT AT LA, S
Wy B SEIT A TR A A, TUMR 58 2% R A
AWPERL; I, A TR A A,
LA A I e . TR, T
M AE R0 B 1) B Tl A P A o XA A
T3 S ) TR S A A ) FLRE AR B R R T REAS
SEI P AR MR R i S AR
e U VA 1 P = v 1 S s W o N )
it SR LA B AR, U L5 SR I £ 2 A Y
Forh(11).

Dy (’) = {Do (i)"'J.jszEo (i5j)>< :

>
—_

~.
N—

(11)
4 HEREH

h T BRUE J3 s HAR AT S IR AR A R 3 T A
FEL I ) 5 SR S AR R, AR R K] 4 s
()5 K Y R A S A AT FLIUE . For, 7R
SR A LA TSR T RO R AR L L A
AT R FLALAE S Ta) B35 3 B o ) o FLs, (H
BINATE [EAERE N R w7 A RE MK
HLATE THE Ny 30 MW, ek & H e Th R
50 MW, Sl () S fur s 75 SR 4 50 ~140 MW,
oA B3 E R 30 min, 24 h 3L N=48 Mtk
Ji .

S IR B SR B LAk 45 SR ] 5 A



Wi, A

0l e A A i SR Wi AL A SR

- 129 -

Kl 6 s SERFELAR BT 1 75 =Ko B SRS LAk 25
Rl 7 FE 8 s

dop e SR R
20 — fdr (TR )
0 1 1 1 1
0 5 10 15 20

t/h

5 SRR B BRI RER

Fig. 5 Load optimization result under time-of-use price

p It

] 5 10 15 20
i

6 o ETERMIILER

Fig. 6 Optimization result of time-of-use price

140
120
100
B 80
2
= 60 .
e S (A )
40 - B (REAE)
20 — R (AR )
0 1 1 1 1
0 5 10 15 20

t/h

7 LR RMER B AR LR

Fig. 7 Load optimization result under real-time price

20F - G (WA )
- A (TR )
] — A (RITR)
1.5
2 A
2 AW
& N V5
0 5 10 15 20

th

8 EEfRMMLHR

Fig. 8 Optimization result of real-time price

ME 5 sPaTBUA Y, SEitior i A8 Mk
PR R SRR, T LS R ) s e 7
ROR. aia s R 6, AR ALy %
REMSRAF b S I L I AL, AR B =B
A% FRD S 50 A 96 ARSI it o 2 T £ 124 4 A DR RF
B LTSRN (0 H ) S e 22 A W AR 2

Bl 7 sz e et I ) S I FLAAASE 2T BLSIEBIL IR
I e ts, W 2209280 7L, BiWIARSCER 1
S LA 2T Tk L A PR SR S I A T LS
PR AF R e R R . B 7 AT 8 L i SR AT
HH PR F g A7 e S DU AT W Sk A, B i
TR A R e SR A A R AR T S LY
JIRA . ARG RIAN il BB 7E 00 ia
HIEE] TR MVEN: 1) AR IN B, il REEAT
FEHL, A TR BN 2) S e
B, AHRERCLIAT 2 TR T A r (i . AR LA
AT SR, AT HE— B S AR A

5 4£ig

AR SCAE T SR N R GEH 5IN T R A A S
LIRER, BEUE 7T I R G SR e Y ZR 4 Je P
DKL, JFAR T T e ) R o SR g S A i U
Jiike AEMEFER b, 23 AT TR TR I A o i
LA MISE IR B PR 7 R S A AL S, )
TSR T B i) 5 SR AL A2 ) 5
PR RV . D7 ECUHSE A5 AR W], X I H A RIS
ISf FL A P RT R ECr,  flOR R 25 B s SR I S ek —
AR GE AT 2 AT 1T 37 HEL T il 2 (e Ef i Y
REVE I 78 70 41 o
S 30k
(11 4=HH, i, PP, H T Stackelberg A5 (111 b 4 24

it KA S At SE A AR [D]. L R GRS AR,

2017, 45(5): 88-95.

LI Xuan, MA Rui, LUO Yang. Price-based demand

response of micro-grid and optimal pricing strategy based

on Stackelberg game[J]. Power System Protection and

Control, 2017, 45(5): 88-95.

(2] W155. TEhlC AL O RE LA BE AR e vt S T].

HL R GG L5, 2016, 44(16): 149-155

HU Yong. Design and implementation of user energy

management system on active distribution network[J].

Power System Protection and Control, 2016, 44(16):

149-155.

(3]  TAe5%, BRI, mks. L1500 s WL o

R 22 B ARSh AP EET]. B0 ARG ORA B 4,

2017, 45(4): 9-18.

WANG Xiangi, LU Zhilin, TANG Zeqi. Multi-objective

dynamic dispatching of grid-connected microgrid based

on TOU power price mechanism[J]. Power System

Protection and Control, 2017, 45(4): 9-18.

(4] Bk, BB, FHaEdy, 55 BRI Lk Rz AEE

BESCRFST[T]. MU A, 2013, 37(8): 2230-2237



-130 -

® LRGP B R

(5]

(6]

[7]

(8]

(9]

[10]

[11]

HUANG Li, WEI Zhinong, WEI Yanfang, et al. A survey
on interactive system and operation patterns of intelligent
power utilization[J]. Power System Technology, 2013,
37(8): 2230-2237.

Frul. M S0 R M]. JBa: BEE AR
#t, 2013.

FRaln, slRE, 8. BOR M SCRBORIE T[] T E
A2, 2014, 29(2): 1-12.

WANG Chengshan, WU Zhen, LI Peng. Research on key
technologies of microgrid[J].
Electrotechnical Society, 2014, 29(2): 1-12.

HOSSAIN E, KABALCI E, BAYINDIR R, et al. Microgrid
testbeds around the world: state of art[J]. Energy
Conversion & Management, 2014, 86(10): 132-153.
LER, EENR, BFEA, & b s 52 H
FRARACSEIE ). FIECR, 2013, 32(10): 2875-2880.

Transactions of China

JIANG Yuechun, WANG Zhigang, YANG Chunyue, et al.

Multi-objective optimization strategy of controllable load
in microgrid[J]. Power System Technology, 2013, 32(10):
2875-2880.

SR, AR, LR, S TE RO B GE  ERAS A
FAFVE R AT SRR [T]. ) RS B3k, 2014,
38(16): 74-80.

ZHANG Qian, ZHOU Lin, ZHOU Luowei, et al. Load
frequency control considering charging and discharging
static frequency characteristics of electric vehicles[J].
Automation of Electric Power Systems, 2014, 38(16):
74-80.

BUI D M, LIEN K Y, CHEN S L. Investigate dynamic
and transient characteristics of micro-grid operation and
develop a fast-scalable-adaptable algorithm for fault
protection system[J]. Electric Power Systems Research,
2015, 120: 214-233.

SRMS, SChn, KPP, SERETUR-AR EL AN AR X
FLVH AN B IR ISR (0], H CHR244R, 2017, 32(3):
1-9.

GUO Peng, WEN lJing, ZHU Dandan, et al. The
coordination control strategy for large-scale wind power
consumption based on source-load interactive[J].
Transactions of China Electrotechnical Society, 2017,
32(3): 1-9.

[12]

[13]

[14]

[15]

[16]

[17]

KM, TG, SIS R XA O A0 AR AN
SE T R B DL T T VI (D). LI 5 v i e VR, 2016,
32(12): 106-113.

ZHANG Bin, MAO Xun, PENG Xiaotao. Study on an
optimal method of peak-load regulation considering
uncertainty of wind power output and load[J]. Power
System and Clean Energy, 2016, 32(12): 106-113.

ZHOU Z, ZHAO F, WANG J H. Agent-based electricity
market simulation with demand response from commercial
buildings[J]. IEEE Transactions on Smart Grid, 2011,
2(4): 580-588.

MGRAR, ez, B, S5 20RO R e NAT
SRR Bk [T B OB R, 2013, 37(10):
2973-2978.

LIU Jidong, HAN Xueshan, HAN Weiji, et al. Model and
algorithm of customers’ responsive behavior under time-
of-use price[J]. Power System Technology, 2013, 37(10):
2973-2978.

WANG Y, LI L. Time-of-use based electricity demand
response for sustainable manufacturing systems[J].
Energy, 2013, 63: 233-244.

LI N, CHEN L, LOW S H. Optimal demand response
based on utility maximization in power networks[C] //
IEEE Power and Energy Society General Meeting, July
24-29, 2011, Detroit, USA: 1-8.

Natural Resources Canada’s Office of Energy Efficiency.
Energy consumption of major household appliances shipped
in Canada (trends for 1990 - 2003)[R]. Canada: Natural
Resources Canada’s Office of Energy Efficiency, 2005.

Yrfs HER: 2017-05-17;

{&El HH7: 2017-06-29

EEEIT:

M A (1983—), B, i, TRIF, HRFEALS

A G4z #l 54R%*; E-mail: crnjen@]163.com

# R0992—), B, ¥, T, LT A%SE

PR3P M4K; E-mail: yangchao@2008@163.com

o k1979-), F, HiE, I, ARFEGAHEAFE

%424 54, E-mail: ee_shen bing@hotmail.com

(hig R e



	DOI: 10.7667/PSPC170745 
	基于微电网的需求响应优化策略 
	Micro-grid based demand response optimization policy 
	1.1 微电网典型结构与特点分析 
	在基于微电网的需求响应建模过程中，由于微电网的特殊性，需要充分考虑微电网本身的约束条件来建立模型。 
	本文中微网的电源主要考虑光伏发电机(PV)、风力发电机(WD)两大类。不同类型的电源出力均有其功率上限。 
	[17] Natural Resources Canada’s Office of Energy Efficiency. Energy consumption of major household appliances shipped in Canada (trends for 1990–2003)[R]. Canada: Natural Resources Canada’s Office of Energy Efficiency, 2005. 



