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Abstract: Alone with the participating of incentive demand
response into power grid operation gradually, it plays signific-
ant role in improving load distribution and takes an important
part in raising the reliability of distribution network. Based on
the features of existing incentive demand response and accord-
ing to the principles of consumer psychology, the non-
schedulable response model for interruptible load and emer-
gency demand response, and the schedulable model for direct
load control, were respectively established. On the basis of dif-
ferent time scales and by means of fuzzy C-means clustering al-
gorithm the incentive demand response resources were classi-
fied, and on this basis the response features such as the re-
sponse capabilities and uncertainties of non-schedulable and
schedulable resources under different time scales were con-
sidered, and then a flexibly configurable two stage response
scheduling model with the participation of incentive demand re-

sponse was established. At last, the reliability calculation for an
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improved RBTS system was performed by use of sequential
Monte Carlo simulation. The effectiveness of the proposed

method is verified by simulation results.

Keywords: logistic function; fuzzy C-means clustering; In-

centive demand response;  uncertainty;  distribution

network reliability
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Fig. 2 The response mechanism of uncertainty demand
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Fig. 7 The influence of response’s uncertainty level on call
capacity of DLC

& 7 AT LUE . R IL A1 EDR S 7 faf i
N AN RE TS 38, DLC i 107 8 B i s 25
WhEZ 8, LA BRMES R LM, e
DLC Wi o7 8 B 25 & 70 2 AR T, ARG S
T B . 38 3 B R DLC 2 % 19 25 5 % % IL Al
EDR Z: 5 Wi [ (9 Bé BL I 2, 10 W AT 98 4R far
DLC 1] LA R BEARAS T 98 B i) 97 671 e 114 £7 fof 3503000
ANHREPERSEN . 7EA = O, DLC Wi J37 (98 FH 25
HARE, MR R T R P X T
ANt e

5 %it

Wit B b, BoH M5 AR DR 25
M) 7 1] LA A A5 D AR 38 3 67 i s, P 550 o I 45 FL )
), 4541 3R ) DR 2 5 09 6 [ B i v 37
JE£ 3R W BE A 55 A7 IR H T S T 5% 22 R AN ] ]
(IL., EDR) WIAHEM:, WA RE WAL S
FU g, BT T ECE R G T KR
BUE T AR SO (R A5 R0 o AR ST RF9E T 38 A
DR, %AW KWk A DR (RFSY, T — 2t
B Ly 22 Tl I 26 25 1 B VR R B S g T RIS,
— R T R GRS

SEZ

C1] KR, PNIER, 0. F 8K 2R G oK S 284
WH5E [1]. PP R, 2015, 35(16): 4070 —
4076.
ZHANG Jing, SUN Wanjun, WANG Ting. Research on
the demand and architecture of automatic demand re-
sponse system [J]. Chinese Journal of Electrical En-
2015, 35(16): 4070 4076 ( in

gineering, -
Chinese).
(2] B, A6, TRER. B g b P AR i

BT RS wOR W BLPERETEM (1] IEAR, 2009,

A8 H,2020,37(4)

[ |

3]

[4]

[5]

L6]

[7]

(8]

9]

[10]

[11]

33(19): 72-78.

ZHAO Hongtu, ZHU Zhizhong, YU Erkeng. Calcula-
tion method of user basic load and evaluation of de-
mand response performance in power market [J]. Grid
technology, 2009, 33(19): 72— 78 (in Chinese).
Wang J, Biviji M, Wang W M. Case studies of smart
grid demand response programs in  North
merica [ CJ//2011 IEEE PES Innovative Smart Grid
Technologies. Hilton Anaheim, CA: IEEE, 2011: 1-5.
Chen Yizhong, Li Jing, He Li. Tradeoffs in cost com-
petitiveness and emission reduction within microgrid
sustainable development considering price-based de-
mand response [J]. The Science of the total environ-
ment, 2019.

Houman Jamshidi Monfared, Ahmad Ghasemi, Abdo-
lah Loni, et al. A hybrid price-based demand response
program for the residential micro-grid [J]. Energy,
2019: 185.

RIAR. ZHFRFNL IR R R P B
F5¢ [D]. b5 R, 2019.

WU Yawei. Research on energy management strategies
for smart homes participating in demand response [D].
Beijing Jiaotong University, 2019(in Chinese).

TR, MR, BB, TRE, AR5, f88. 1+ 54
P2 5 E PER R W NS O vk L], L
AR, 2018, 42(05): 1588 —1594.

PENG Wenhao, LU Jun, FENG Yongjun, WANG
Xingxing, QI Bing, CUI Gaoying. Demand response
strategy optimization method considering user participa-
tion uncertainty [J]. Grid Technology, 2018, 42(05):
1588 — 1594 ( in Chinese).

SRR, THEAK. % R SRR I 2545 5 0 ] 2 A RBF-
NN i PO ASE A (0], op [ g L T AR 24 4
2018, 38(06): 1631 — 1638+1899.

ZHANG Zhisheng, YU Daolin. RBF-NN short-term
load forecasting model considering the comprehensive
influencing factors of demand response [J]. Chinese
Journal of Electrical Engineering, 2018, 38(06):
1631 — 1638+1899 (in Chinese).

Per-Anders Langendahl, Helen Roby, Stephen Potter,
Matthew Cook. Smoothing peaks and troughs: Interme-
diary practices to promote demand side response in
smart grids [J]. Energy Research & Social Science,
2019, 58.

Madaeni S H, Sioshansi R. Using demand response to
improve the emission benefits of wind [J]. IEEE Tra-
nsactions on Power Systems, 2013, 28(2): 1385 —
1394.

RSP, 2R, R, BB R AR/ DX AT I R 1 £
o 2 B e SR R SR (I 1. H O RGO S,
2019, 47(10): 42 -50.

NAN Sibo, LI Gengyin, ZHOU Ming, XIA Yong. Real-
time demand response strategy for smart communities

http://xddl.ncepu.edu.cn E-mail:xddl@vip.163.com


https://doi.org/10.7667/PSPC20191006
https://doi.org/10.7667/PSPC20191006

424

K B A

2020 4= 8 H

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

to reduce flexible loads [J]. Power System Protection
and Control, 2019, 47(10): 42— 50 (in Chinese).
XINGE, EREAE, 2545, EB0. 1 Bl KA IR KA
B TS A BEDLHLA ZH SRR [T ], rh E R AL T A
iz, 2015, 35(14): 37143723

LIU Xiaocong, WANG Beibei, LI Yang, WANG Ke.
Large-scale wind power consumption stochastic unit
combination model considering demand-side re-
sources [J]. Chinese Journal of Electrical Engineering,
2015, 35(14): 3714 —3723 (in Chinese).

KIRAN P. B. S, PINDORIYA N.M..
sumer benefit functions for demand response al-
gorithm [R]. 2016 National Power Systems Confer-
ence (NPSC), Bhubaneswar, 2016: 1-6.

FEAMy, RG] BT AHREIS AT A ) I B o) AT
FEEST [T, 2%, 2018, 16(01): 112-118.
WANG Yumei, WU Zhiming. Reliability analysis of is-
landing microgrid based on energy storage operation

Study of con-

strategy [J]. Power science, 2018, 16(01): 112 —
118 (in Chinese).
B, BAT I, B HENE, SR 25 B SR 1 i) e

R B SRR b (1), i RGE A Sk,
2018, 42(10): 53 —59.
LEI Min, WEI Wuqing, ZENG Jinhui, MO Shuangye.
Analysis of the influence of load control on power sup-
ply reliability considering demand response [J]. Power
System Automation, 2018, 42(10): 53 — 59 ( in
Chinese).
SRR, BOIESR, 5K 5525, T K B 15 R i o7 f
RIRTEEE T (1], I RGEA sk, 2017, 41(13):
70 —78.
ZHOU Baorong, HUANG Tingcheng, ZHANG
Yongjun. Reliability analysis of microgrid considering
incentive demand response [J]. Power System Auto-
mation, 2017, 41(13): 70 — 78 (in Chinese).
VIDYAMANI T, K, SWARUP S.
sponse based on utility function maximization consider-
2019 IEEE PES Innovat-
ive Smart Grid Technologies Europe (ISGT-Europe),
Bucharest, Romania, 2019: 1-5.
m\m FAER, R, SR 1o Xof PE H 19t e, T S
fsgm 1] R AL, 2015, 39(17): 49 —
55.
ZHAO Hongshan, WANG Yingying, CHEN Song. The
effect of demand response on the reliability of distribu-

Demand re-

ing time-of-use price [ R].

tion network power supply [J]. Power System Auto-
mation, 2015, 39(17): 49 —55 (in Chinese).
SKREUIE, BT 1L, B, 55, BT 2 KA E 5 10
sReme RN E MRS (7], d R M B, 2019,
21€05): 52 -56.

ZHANG Kaiheng, XU Qingshan, YANG Bin, ef al. De-
mand response uncertainty research based on polyhed-
ron uncertain set [J]. Electricity Demand Side Man-

A8 H,2020,37(4)

[20]

[21]

[22]

[23]

[24]

[25]

agement, 2019, 21(05): 52— 56 (in Chinese).
TALARI S, SHAFIE-KHAH M, WANG F, et al . Co-
ordinated scheduling of demand response aggregators
and customers in an uncertain environment [R]. 2018
Power Systems Computation Conference (PSCC), Dub-
lin, 2018: 1-7.

JAPE ARG, WA, 5. VT R SR AN E A
By e e 0 B R AR AR (U], i Re R SR
2019, 8(04): 637 — 644.

ZHOU Dan, REN Zhiwei, HUANG Hongyang, et al.
An active distribution network dispatch optimization
model considering the demand response
uncertainty [J]. Energy Storage Science and Techno-
logy, 2019, 8(04): 637 — 644 (in Chinese).
INTAE, 2547, A%, 55, TE BB 8 M5 K i 7 1
Bmﬂxﬂiwﬁi[ﬂ.ﬁﬂﬁﬁg2m4,%am.
2708 —2714.

SUN Yujun, LI Yang, WANG Beibei, et al. Day-
scheduling planning model considering uncertain de-
mand response [J]. Power Grid Technology, 2014,
38(10): 2708 — 2714 (in Chinese).

Peng Li, Siben Li, Tingting Bi, et al. Telecom customer
churn prediction method based on cluster stratified
sampling logistic regression [ R]. International Confer-
ence on Software Intelligence Technologies and Applic-
ations & International Conference on Frontiers of Inter-
net of Things 2014, Hsinchu, 2014: 282-287.

FA, T, EME, S5, — TP I ) 75 SR 0 B I AR
RS (1] EBHL TR, 2018, 38(14):
4056 — 4063+4311.

WANG Dong, WANG Tuo, WANG Qi, et al. A fuzzy
clustering  algorithm  for  demand  response
resources [J]. Chinese Journal of Electrical Engineer-
ing, 2018, 38(14): 4056 — 4063+4311 ( in
Chinese).

B, SCHRE, 7 %, Tain MACGILL. 25 EXHL )
Pk A BE e s0) D). T R A e,
2010, 34(06): 79 — 88.

YAN Yong, WEN Fushuan, YANG Shouhui,

MACGILL. Power generation scheduling considering

lain

wind power output volatility (English) [J]. Power Sys-

tem Automation, 2010, 34(06): 79 — 88 ( in
Chinese).
KR HEE: 2020-03-15
EERT
W (1978) , L, WA, MR, S0 E S, B
FOT A L AL . ETh IR . BRER N . B RS
RIS, E-mail: 304187145@qq.com;

XBE (1992) , B,
= N A Ny T = T A o 2 Pl SO R 7 S

T A, BEFETT 1) BEHE AN

E-mail :

dengjian1992@jicloud.com,

http://xddl.ncepu.edu.cn E-mail:xddl@vip.163.com


https://doi.org/10.7667/PSPC20191006
https://doi.org/10.7667/PSPC20191006
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.7667/PSPC20191006
https://doi.org/10.7667/PSPC20191006
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.7667/PSPC20191006
https://doi.org/10.7667/PSPC20191006
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20180115017
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20160926016
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.7500/AEPS20150205007
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011
https://doi.org/10.3969/j.issn.1009-1831.2019.05.011

