DOI: 10.7500/AEPS20150924010

R0 & AA a0k

Automation of Electric Power Systems

FERARPESEHABEEERALBESH

W, BRE, £ AN R ' B
CL. 3 P 24 ) CFR ) sl 0 B B 92 B ) o LS540 RS 2111065 2. (W I9VT 3040 i 3 4 ) o YL 48 RIS 210024
5. FEAUMS ML B A2 B . VTR AT 210023)

WE: MAERMPERTLERAEFORGRG, FAFRA LRI RAL AN ERMEEZY £
ZHRAS, BRI ERA AT OGN SALSE ] w KA R BRAGRT, FEEE
Re R R A B AER N AALH] L T — AR R A R A B ARG R AR R wARAL T R, o &
FloF % & T A e AT B o) (25 RB R Ao LR ROR P TR BCF A R b, B H ) P AL A
HFBLY RSN L LZHZ 007 Ao BIET %5 5T AR Y A ® IR ZERERA P A
R AR IR T EEHENMA R LR FOREPHYORT,HRMNCHEMEAREA

Vol.40 No.3 Feb.10,2016

a—)—l-
R

XEW: BRAF; HiME; FRE &, widudl; Ao

0 3l&

Bl G A 2 28 % 10 R TR AT A 38 K P B 3 s
Ja BT P RT3 G (s L v BAOK & 55 78 80
B 1 AR AE AR B B T8 R 0 g e 1 T
28 W A7 AT ) R B DDA 4 R 0 Axas ATl R T Bk
Mo TRV Bl T T P 8 v A BE AL R JEE 1 AN T 2
T S R AR R EOR AR R S
FEL O S L Bl R R RE . 0 S R P R RE A R
& B HERE AL s A7, mT LA 80820 | 9 1 L I
A JiE: B W 7 e () A B v g 75 SR
LY 2 A 5 1)

S B P 8 R DE AR Y 32 B B 2 A R
PR A0 6T 18 1R AT 2 T B AR S BT 4 v 791 2
WA X — HAR 9B, R LR RE K B e
VBB A B v R BE A e | R R A ) 45 R 0 ke B
TP 2% 4F 55 8 B 0 R g b SRl . H
AT o B S BT 04 FL T 2 A 55 4 B IR AL, E A 1
ZLRGITIETHRMTE . SCIRES 18 T —Fh s |
A A8 B A G A A L R 25 T e I LSS B
PRI R 5 SCRRL6 TR 5T 1 Ja BT P & (5 RE T 0]
P T T RO T R O A REARONS HE 114 4 5 BE TR
PR AE PR R 8 s SCRRL7 156 IR 77 e BRH P L A B AR
Y, 5 v i BT T R A7 £ T 4 R R R
ORI 3 A5 T B T — BT A4 Js B 7 R

KA B . 2015-09-24; 5= B #1. 2015-10-15,
B RE M a AR 8 (SGTYHT/14-]S-188),

46

FH RS PR R G 33 8 T A M R P AR s K 5
T R R A B BT . A s
X HT L B f 2 1) B B A AR ARt AT T OBE S S
MR (8 0 7 T 5% 15 ) T HL B e I 5B 001 L 2t T B
AP e B D R I I A R P R R B AR 5 S
TR L9 175 J8 T Fi JSCA 0T = T vl 3 2 L 5 T Ak
L B4 AR RO P IR B A 3 R R ] (HAVE)
F G0 HL 0 [R]85 SOk (10 ] LAY/ HT H 28 FH 2R 0
P EDY B AR 42 1 B BE IR B AR 48 A
ZRRNZR H A7 g P R B ) AR 7 ik

SHLE R P R R AL R R 2 5
Ty RN PR B B AT B . — MR R BEL A7
SR A% VR R B BB 23 VR B0 38 AT I 1) B, R AR R
FH VR BT S 3t T die 226 0 AR vl 19 ) 47 DR {EL - B
HL 9 HL BT D Sl o DT . Ak X — H
i L EEL 7 0% AR B 974 T 45 SR A E R s AR
S Ay AR e — B 18] B4 LA 25 L P AR 3 R A
FI B B0 R R I8 A 22 HE R SR — B st 18] A9 ) R AT
o ARICH T R R RLAT D M2 SR B A
IR ARSI LA A B A B LR L B TR R
PR AR T3 1 T LA R0 R 9 S e A R
FH P P e A U £

1 ERAFERABAKE

1.1 BEEXEABSFE
— R VE L BR T B AR T LR e R
i BATE AL IR IS BT 5L o 0 T 7 1 2R3 L



R LB P AR R AR R 3R R KR e AT POk v IR
FROK AR IR F P B 58 2 R S0 K 0 $RE 35 A 19 R
(B 5 X6 Tl Az 05 06 5 9 T HL R SR 40 2 2 1] R A A1
BB AT e S ZHEm R En . WX — 5%
R X RO P RE R B R P T B
FE BRI RE S H A0 R 22 P A IS L A R 0 R B
DL LA /N R BB S L R FE L L

FIAN T — SRR L Y R L T B R
7 A AR eponT DLAR i S B i SR I S ef T R AT
% N . IE AE 75 H AY H Bl YR 4 7R E A i AR Ok
FoERL , £ FEL A R B N 2 A2 A R S Ak S e e L R SR
REZ AR Ry ] v B G g, [A) B, 7P A — BB B X
HL 7 AT 45 — HUJT UG 5 N BE R o 3 22 L P R
REUH T, 1) 40 ) 28 7 B A B OB X L R L T
W LA AT AR Ak A N RE P TR R AT kL kR R
FHLFR A AN AT o G AT
1.2 ZeEABSEEE

B /N 43 1 e A s T) BE L B A B ] B
60/n min.— K 5N 24n ASWFEVBL, 40 404N
B 43 1 6 A~ B ] Bt , W) 4 A~ B 8] B2 2 10 min, &K
O3k 144 ASBF R B, RORF B s=1,2,---,144,
Wb K U A s 1] B L AR R ORG R A L
PR, F, LR e BEH B A 2R
RSk, W 60/n 1Y 1E BCZE RE 15 AR Y RE & L 1Y)
S - = W | R D =1 2 S T Y B o
YE—rp B Sy — JE 3, R B B 60/n 17 RE 4 33X
P =Y (e ol R B P N | R (=R o R R B
BN 60/n MBEERT. SN, AL BER B
B AT o [ R ] Y R — S 60/n MY REEUAE, I
SR PR B T BE A A A BRI, AN .
PR PEAHL— R TAERS K R 38 min, 24 3% HURE A B
[ BN 10 min B, 53 v kA BIL Y 32 47 B 4
R 410 min,

HEEEXBEAHA ER . NTIE—BT AN
BRER W o, H—H AWM HBNEOT & D, Kk
ZT_\‘:

D,=[d., d.. doosi ] (D
K .d,  HERERH o TE55 s I H) B Ay L s
s=1,2,,24n,

Sy TR BAL RS L, A SR R R BE 2K L BN 9 FE AL
HREBEN,HC, £, WBaXTRERE a. 2
HAES s ANust R BE T AR WA
m”:&— (2)

n

HAESE s DR BA TAE, WA

i

Wk 5 JE BT RE T v el B 2 A1 Ak 05 003

d,.=0 (3)
X BE S L R AT A A LR A B R A S
R S SRBR T A XA o I A
I B A AE R D, o X TR RO SR
pD=[D, D, Ds., ] (4)

KD, = Dd,, s =1.2,.24n,

2 ERAFEREABMKLTZE

S B P e FH RO AR Y L B sl 2 7 PR IR 5 T
FH P SR B4R 55 1 52 T i i B4 HER BE X i A
i 32 Y IR ] 98 B A Gz AT A S BT P Y R AR

HL 2% e/ o H bR sR O
Fcosr =min Z(P.V(D_\-)D,\) (5)
=1

X p, MDD, Jgmh(a)Be s i s 4 HIHL &

FL AT AL A T R RS R R A 2 B R
BEM 1, BRSO T B BB R IE 4T A/
L JEOR P SE Y T L ) AT — 2 Y R R ] L R
A7 7B 0y IR ] R 45 SRR ()2 AT BR ARG o AR ST A
A cna 73 I TR BE R R SV O o R B A i M 4 R
ABAT IS AL BE o £ o 1 200 20 1) 75 8 RE 52 PR 1) 52 B S
ffy iz A7 I [] B S PR 2 Rz 7 I 8] BE, N 7n 3 i
Z5E AL — A 55 il 9 B a8 A7 I ] BOBCRE

X RER W o Hos f7 A R A & S AR AR

FEHRAE,
AL .
ted — lsan T 1 =N (6)
NEXLR .
Asart < 1 gant (7
Aend = Lend (8)
Lend 2= Laant (9

WY TR A war A a8 5 B BE R
JIE R B 5 L U 32 4T R i) BRI S5 e 45 2 17 5 ]
BEL bR B RER L a0 BN £, TFIRIZATHY
TEZTE N =t a1 I E] B 58 AT 55
JET L0 EHIET,

Aaystart Aay,start )vaz,stan )va,,end Aa,end j-uh,end

1 EHEREARREY

Fig.1 Power characteristics of smart appliances
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Table 1 Smart appliances power data
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Fig.2 Electricity consumption distributions
in various pricing mechanisms
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Intelligent Electricity Consumption Modeling and Optimal Simulations for Residential Users

YANG Yongbiao', YAN Qingguo®, WANG Dong', YANG Bin®, GAO Hui’®
(1. NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China;
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Abstract: With the trend of increasing smart appliances used in homes, their electricity consumption scheduling is becoming an
important research area of the demand side management. By dividing a day into slots, representing the starting time, the
operation length and electricity consumption with these slots while referring to electricity consumption characteristics and the
pricing mechanism, an intelligent electricity consumption optimization approach is proposed to minimize the electricity
consumption fee. The approach considers such constraints as the allowed earliest starting instant, the latest ending instant and
maximum interruption times at the same time. Simulation results show that the method proposed is effective in reducing the
electricity consumption fee and the load peak, especially the more appreciable reduction in the spot price mechanism and with
flexible interruption times of smart appliances.
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