U ER TR

2018 47 A

Electric Power Engineering Technology

F37E Al 9

e 3R s 5t 24 1 R 0

I, QFR, ORI, RER, T &, Bk, FRA
( FEROTRER TR B LB, T0H FIR 210042)

W EhTREEAGRATRS LR ELREAEAELY 0, E0NRAARRFEEE AR, TARSG Z
GoxP IR0 69 78 Dh Ak J) , PRAE R GRIBATA M, A SN & KA FER SN B R ALIR AL 2 25 R A B 4R,
Bl B A B RPN AT R A, AR A B3 e R R T RN TR R AT 0 0B R BRI ZHIAEBAT T
S, RARSEREBEAR 7k, AT HBRFE R e FY R B AT HEAEE A6 T EEAAH T AR

HET kA RO
KR FE R BB R; BEAE
FE S TM732 Xk FRER : A

0 3§

Bl A2 22 T Y T R, BT L Ak ) H
% 5 M, H 0 AT F A R IR B A A 5 [ SE B AT
PRSI . XUBEE N — AT F
AREIR, A AT AR FUETT & A I 0 3, o ol
B AR EERRIRZ — R MRICE A
REVR I A LRI 25K, 31 2020 4F ] P RE IR
(PR b RERETHAE R Y 15% , 4 XU B pL A
FEIBE] 3x107 kW' o SR KL H P8k 3l g 1
AR, R e 1 4 R AR XU 2 A i 75
IR T W 2 TR A b A

TR v ( demand response , DR) 3l 33 5 R F1 4
e TBOMEs G, 5 3R R SR 5% P8 A wig 17 v, ) &
GnATIRAS IR m ) RGRENE. K DR 4AH
TIRGEPA R % P, BT R i
R PR AR R IR D B S, B E
PR

T, & A AN DA 5 SRR AT 5 XU, I g 78] J32 A6
B SCHERLO—10 J B8 XU HL I 0 5 |2 i AN 5 2 A
R, ZIRIETERE & M, L i Ui B As 37
B RCFE 37 0 ] AR 5 SR L 11 ] 382 HE — b= fE XU
PO 5 27 A AR T s SCRR[ 12 ] 3240 THEZ
P ) R P e e IRURE 7 H, ) 2R 8 v 2 0 L ) A
AIBEDLALIIHESE o B3R SCERX 5 20 JOR IR, 42 /&
BB RS A FH 3R B AT — 5 BN R SC, {HAT 2 D& H Al
FAREZ s R BE A Al i, SCRR8, 13 ] 255 7%
SRS, B %5 & v, AR Ji A1 1) L, 2% 1 0 ) H Af

WoAS B #7:2018-03-23 ;#4191 B 7 :2018-04-18
AR B BRAAXMAZEALI AR (51707099) ; + H
+E A A A KB B (2017M611859)

X E YRS :2096-3203(2018) 04-0009-05

TR IR AT BT, A 8 w8 R G 22 B 1 5 IKURE A
PR SCHRT 14 ] BE— 22 DS R 30 2R a5/ N R (Al
FUAR S A v AR 55 KR 3 44 7K F 19 H R
JEARETY ;s SCRR [ 7 ] £ PRUE 2R 48 T S -5 42 5 1 A4 i
RN IR — R R R 2 A R P A &
H AR BERE Y s SCRRL 1S | # # FAF BEAR ML 23R
S ESE TR DR R SO BL 2 29 A H R
PR

BT SRAMGE VAR o e i IR L A b 58, W HL HT &R
Ginkaiad T A mEE Y, BT SRS
75 P SR AT A A L B A SRR I AR AT 4
A B L AT P Bl AR, e A A 3L
[ AR, B R A — R IR (%) B A7 L AR Y
AET) . XRHLARBL A KM TR B A, 2 i IR AR
DI, B s IR EA (%) i el L R RE A i —
B 1A) FLREA A 2500 FH P s e o H T
fiffBE AN Al BEJCBR MG I s>, O 1 PRI ) R 40
TR IBAT , TE R BERL T A aph B0 N ] 42 67 i R
ARIEAE o DA SO 5 75 1 A v N -5 5 SR %
U AEAL LR BE R A DR R i 29 S %, T
H A R

1 HERE

1.1 BHirERE
T 57 407 R XU HS, T 0 45 9 9 Sk L g 7 H R
FERERY, DL BFPE S0 H AR, 8 i 5 B2 HE K
BLAL A T3, A L S AR eI, HE B AR RN T
min F =Y Y [F(P,) +U, +D,,]+

teNjiel,
ZPVZL+ zquL <1>
teN, telN,
F(Pi.t)zpf(ai +biPi,t +CiPi2,[) (2)



10 & AH) ALK

Ui,z = PiCX; (3)
D;, =piciyi, (4)
e NI BT i A HLE 55 N, D I R A 40 Be
BN, APLAEGP, 8% @ G JORPLAAE ¢ i 20 /Y
i ThA F (P, ) A KL K HL A s p A R
Mesa,b,c NRBHHRBEFEREREG U, 5 D, 71
B KA AT A s ¢ 5 e 7090 o K B AL RS
150 2, 5y SRS | G HLALTE ¢ I 2000
SR s p, Z, R e ¥ ST Y RLAS , p, 0 L 4 m
s /0 FH R B SR W 46 5 Z, Ry o SR LA ¢ IR 220
R AT, Z, Ry TE 7 ¢ I 200 14 40 £ e 7% 31 HC g g
2\, Z, F SR Al 20 i Sy 5 R 21 ¢ 1 %050,
VIR p, O, K 37 B DT RUSAS o
1.2 AREH
(1) A 4AT
NP, +W -0 =1 -2, (5)

K W oK IHTE ¢ I B i KU F B 28, 7y o
B RGeS AT o
(2) MU RAEE B
o {l Pl iEtT
oo HLAENL
KHrou, N5 L GPLATE ¢ B ZIRPRES
(3) KHALHFF LR
xi,t - yi,t = u“i,t - ui,[—l
{xiv, ty, =1 (7)
Kx, A | GHLATE ¢ 2 TE IS shE sy, R
i BHLEHTE ¢ 20 B KA B
(4) KH LA PR B/ TRRAR

(6)

w, P <P, <u, P™ (8)
AP NS | AL ST R P A § L
Al B3

(5) KH LA e 25
_Bispu _Pi,t,—l = (9)

Ao, W8 | GHLAAR I Be A it B3, -8,
N B LA B R AR RS

(6) BHIRLIH :

B S 19 AL EAHA 6,,4 0

6]‘(‘,{ = O (10)
TR AR5 e -
Pm+an_Mm:Im (11)

AP KL AE T i om ERTEA IR Q, 2
ESAENT i m B 75 M 20 5 m BB 5
LJE 1 som ERRAIE,

(7) SCHEERTRLIAR -

L™ <L <L™ (12)
e L 5 L Ay e S LR R L
TR m BT n R, R AT
6. — 0,

= (13)

X
Krp:0,5 60,875 5 m 555 n WH A 5, 0215
om 575 n Z RIS L E BT

(8) AR 29 04

L

0< > Z <S5, (14)
FCH S, R T B T HA PN AT 1 A B | RS 1Y H

M, S 0 =0 27 Fir H 80114 B71 £ 42 58 4% 7% 31 H At piof
B, PR EE IR I A R A2 Ak

(9) DR HLFEZ)f

ATy AT SF RO AR BRI & o X TSR A,
FCRB R TT LA RSCh H 5 T T IR 4 B, HCRE
WA LSESORAEAE B (8 1, (HZ AN IS IR,
ELA B RE AR AS AT RE TG BRI i sk 2

e, AT A AT AL R A IR,
WERFZIRE ) RGL LA B AT, T LA N SR 1 Y

AR
E=- j;zmdm +E, =

- Y Z,+E, tel[l,24] (15)
0

O<E<E,, (16)
B Ry TR A 4 H 5 B S R A ST B i) 221
AR AT Y L A5 B, R T AR B T RE 8 B AL 1Y i
PNGEN

2 {FEEH

SR 6 T RS, WK L R, ZRS G A
3E KM | AL, 1 kil
HIHE ", 262 6 15 AURGEHI St Lh KR
FEL ) T 508k , SR DO 1R 45 R e M ML iy
{}: YALMIP 5 ILOG CPLEX 12.5 #EATHEAL 52

Gl G2
?1 @ 2 L1?3
[ ]

WTG
L2 L3 5G3
E1 6 WRRGELELE
Fig.1 One line diagram of 6-bus system
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Tab.1 Generator’s data
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Tab.2 Forecasted load and wind
power for 6-bus system
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Fig.2 The forecasted load under different constrains
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Fig.3 Transferred quantity of controllable
load under different constrains
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Tab.3 Costs in different conditions
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A Day-ahead Scheduling Strategy Considering Power Constraint of Demand Response
CHEN Peipei, BAO Yuqing, CHEN Gang, ZHANG Jinlong, WANG Qi, TANG Xiaobo, LI Tianran
(School of NARI Electrical and Automation, Nanjing Normal University, Nanjing 210042, China)

Abstract: Though the uncertainty of wind power, if demand response is considered in the power system dispatching to expand

acceptance of wind power, it will be able to improve the stability of power system. The resources in the demand side are put into

the optimized scheduling model. The economy of optimal is adopted as the objective function and the cost of transferring loads is

included in the total cost of generating electricity, on the basis of which, the power constraint of controllable load in the demand

side is added in order to improve the reliability of the scheduling operation. Mixed integer linear programming is used to

optimize and then the day-ahead scheduling model considering the power constraint of demand response is set up. Finally the

effectiveness of the proposed method is verified in the simulation of a 6-bus system.

Key words:demand response; power constraint; day-ahead scheduling
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