F4085 F 128
2020 £ 12 B

Vol.40 No.12
Dec. 2020

® 2 & #H wE &

Electric Power Automation Equipment

%) BN Z2 0 KUK B DR Bl el

?':“\:’F/ﬁg’l’ﬂ;‘%gélyé ;/57}{2
(1. b A KF FHRe HRAABARELELE T, M /£2 071003;2. BEMFHELEE HNE,FiH T 810000)

BE . AN RAEBEANEL D RANT R T, EL LTI RMENA B FAR GBI RGRDRACHAE
BEA L F R T TR R E AR AR o R AR e, R TAR R AL 6 T R AR 4
o BP0 XL R RRACKAUE R AR B AR Rd, FBR 8 2 R IR £ 3 2 K704
B R RGBS A ST RB R ZIAA Y REMA BRI A BB BC, B S RE E RRS
B ESAERX, AT FIAER G Mk KA, N B ARALR T2 § B AR R ALK A #2400 4 3 B AR AR AL AR
A I IR T AT AL R 69 A ROk, BT A AR AR IE R R 4R K B B8 R A AT DL EEAT TR SRR B, 3R

BB ARG Ak

KB B A R RDEEHLR L RAX] ;A8 R AALAHX] ; Kb,

hESHES:TM 614;TM 732

0 5§

AU, RIS S ) FH e 5 TR [ 10 s 2 24
Y E R . [HXUHR H O B SR E L B
PUBL I, Ol 208 )5 H 4810 2. 20194F 2
AF 4 8 35 UL R R 1.05%10" kW +h, 4 B 5 1) 75
R AT Yo, Fe v aaE I FN N 52 5 KR AR N
17% 10.1 %H18.2%'" . $ L IMH A BE J) I 55
RUH, B, 2 YRR AT XU & R i — > BT 55

TEIA HOR AT KU D 3 3500 — B AP AR
K2z, X IE PR I AR N R 2 — . RS
SRR B0 TR P[] R 2 R /N S
P22 LR B TR B X R e T T SR A T
H, ) ZR GEVR Bl B2 A R T LA s XU T 4 g
TR B R AR Jo L 5 TR ST 4% i) MPC (Model
Predictive Control) Bt , F| F A Wy BT ) i1 415 8
HEATIELEOEAL" | 3L A A TE 2 XU 1 v, ) 22 G
RZAT R

SCHR 4 4 1 22 18] RUBE DIp il ) A D i A =X,
RSB ENL R RIS Be il 77, MAIIE R G470 %
W B #3:2020-02-09; f& 2] H #3:2020-09-15
ELWMB: B R T 5L X B (2017YFB0902200) ; B %
W, A 3] AR B (5228001700CW ) 5 ¥ s 25 4% K A HH#F
%% FRFE AT BN B (2020MS091) 5 7Tk 4 A KA F K4
8RB (£2020502066) ; B W 7T Ak 4 & ) A R 8 R A
(SGHEDK00DYJS2000145)
Project supported by the National Key Research and Deve-
lopment Program of China (2017YFB0902200) , the Science
and Technology Program of State Grid Corporation of China
(5228001700CW),the Fundamental Research Funds for the Cen-
tral Universities(2020MS091) ,the Natural Science Foundation

of Hebei Province (E2020502066) and the Program of State
Grid Hebei Electric Power Co.,Ltd.(SGHEDK00DYJS2000145)

SCERARERD : A

DOI:10.16081/j.epae.202011015

VEMZTE . SCHRL5-6 141 X5 V& shi B 1Y i 2
AT IRSY . SCHERL7 LA e 38k 30 V8 Sl B i A
2 JXUFEL e AR A ) 48— B RIS XU R F
NREGZ RER NPy ik, SCk[8 17E i =
52 JAE FEE R XUREL 8 498 A s o 1 Bk b H Y
K HLTTRIR s AR, B X LA L 1 52 I L TR s 1B
TE T 42 ) B LA H A e, 70 AR 7R v 1 XL L 7
QA TE R A, SCRk[ 9187 H FT TR S AL 3
A ) RO () 98 AR, 1) s R B A i XU
I SR A BR s & 1 R A B H ATl . Sk
(10256 75 i =R o7 9% 5 A 22 1sf i) RUJEE Rk, &1
X JRCEE TRENORS B2 R L H P RIS s 28 45 1 o 1 A A
P L 47 5 0 B AL R AL T AL 25 29 30 Bt LA
RIARZE A W R SR AR, DL BT T e XU T 67
o FEAN [R) T B (i) RUBE RS BEAS TR A9 1 400, ZE A i)
) RUBE b il o2 2 4 Jmy e L W e B PR V8 B T 8, B
5 TUDNAR 2 %) 5, 2 B 0] P8 3 X 2 ) IR
R Bl s R B R R R AT B
a7 E A ST TN 5% 2 i T i s [R) A AR A
WA P T 15 2 X R R A AR ) 3R S A O R ) R
Wi SCRRL 11 17 EABE A 5 FE 00 A8 iy ek P %o 300 15
IR, 452 3 5 g A X R AL A 25 A TR A T
JERSRY , FE I 7 8 00T A TR 25 55N B AR
FHY s AE R B J7 28 W 328 5 TN 15 25 50K, A R
FHIX AL, (BB 2 RS TIN5 25 XoF 8] B A 76 T 5%
ST AR AR . SCHR [ 12 15 & TR 22 B AL AR
St [ Ty -l R e Oy e TR R 7 ey D SRR Y
ML 4, 7 e 3 a1 78 7 2 i XU E A 1 ) XL
KM TR SRR (H iz A B R R S S ER K
ESENRS] B8

T U, A S A B T A T S [R) X6 I 5 25 Y
52 M) I T 35 2 % 1) 238 S5 5 AR s i), g N7 T



F 128

5t TR TS 2 K BN s B ®

Bl LIRS 2 H AR KL B v 1 R GEXUK B R
el i B = o T SR TP S R R RO b
DR ZE B RE M LA K el A 10 o 9 JEE A TR 4 2 ) 5 G
UK, 73 M ST 58 2 ) 98] FEE A5 28 Ty P A5 5 ) 52 T 5
IR, LR E LAL 2 50T, 57 25 XU R D AR I
ZE PRI R 22 X5k D) - 5 RE R i ) AL 2
LIS 22 HARRLRI A4 AU IR 2l 3 A T
R A BB 3 A B UEAR ST SR AR R B A R

1 7[5 F iU 768 wiy B 8] XU R Tl iR = B9 43 #R
FEMER BB R 5 B AR E R R0

JRUHRL T A AT 2 P e 5 i LRSS T 40 ) O
SHEDRI 2R, 2 LA Dy SR F00 A AR R A 0 358 25 . XL
FL 00 15 2 52 RS0 ML TR | T S 7R A 2 A IR 2R
Mg 10 SN sk 2] 55 A N Fsf 220 4y i 1] 25 Ay S
R T FSF I) D) AT A g sl 5 At 5 ) e e )
X AU HE T 15 2 3 AT B 52 . 56 [E] BPA (Bonneville
Power Administration) #2016 % 2017 4F JX\ Hi, A [F] T
N8 7 T[] P00 58 2 e N 81 1 B

......

0.2

—
iy, ~02 w8 2 W/
Ry -040 e

20
16
B 1 7[R 50 AR A A i T iR 2 5
Fig.1 Forecast error distribution of different advanced

forecast time
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Fig.2 Forecast error interval of different advanced

04 06 08 1.0

forecast time at same confidence level

O i RS — R R, AR SC R G 4 T 20 OR
Pl 2y, HBE T T ) A A ), i AN A
R AR 7K - RO T R 1) R, ECAE AT A IX B
EAR KPR 5 TIUI R A7 I R 5 AN B L SR T Y
DX B AR KPR st T A i 9 B IR T
IR A A A A BLAR KF , (2% By KU /)N T 3¢
DA o BRI (1) FroR

N, N,

E § w load
Pr Pup.i,r + ‘9]'.1 Sr 2 Pres.up.l
i=1 j=1

2B

P,

N N
& w
w load
ZP(IUV\(L[.I - zgj,l + 81 = Prea,dow(m) 2[:’)dowu,t ( 1 )
i=1 j=1

Bup.l1 2Bup.l2 2[))up.l3 tl € Tl’ tZ € TZ’ t} € T3
Bduwn,tl ZBL‘UV\A’LLZ Bﬁduwn.lx t,el\,t,eT, t;eT,;

Buvi ZBaown.

Ho NN 30 HRLZE A 7 88 P (- ) B
PLFAF KR BIMEAR 3 Py P 73900 I HLAL i 75 1 IS
ZIPr BRI LR R A R s e, Rl e A
JRCERL 373 j 7. ¢ I 20 ) A< 00 T 5 25 LA K% 7 i 000 152
283 P Prcaonns 73 A 1 I 2 R GEAE | SAE RS U 4
PR ARG 3R 5 By Buowns 73990 0 250 5 14 1 T 2206 2 I |
T35 FHEOR B AR K5 T, T A0 T 2 AN [R] 00 i
P[] 9 3 /49 J32 I [ B

2 EFEWBMMNRENNEFELIE

NRFFH T R E 2R 8 hT , T HR AN K
HL DRI 20 5 T DR e, R R A )
FM LR, BRI K B AILEEL L T I %0 5 47 A
AHAE o H T VR RE TS i XU A A7 i S PR E AR
L, HREHPINE S 55 . RN P K
VB A AR SR TR 2R R0 DX R S A 5K Y 15




90] L/ AR {7 G-

%4045

2o [AIIF, 32 HTP I 158 R LRSS R N R 1
W), S5 p POt AN T sl S b AF AR R 22 . TEFL ) R G
VA TR 3 P S 1) S (L5 AN 1Y T
IR 25 2 7R 2 Bn AU A A7 T A 7 WL 3] 552
P DAL T A7 A7 2 3 2 R, T R 22 B R AN E

=R
Eio

7 DX R R0 A7 ) T % 22 AR B ) R
TN

N N

. \
Z P, +2 (P}_‘, +&), _APJ\_;):PIMA +8:03(l _ AP}(va(l +P1|nss(2)
i=1 =1

Horr P o KL AR o IR 20 T3R5 Py o X
L7 7 A o I 220 B8 T By 25 5 APy, Sy ] 5 81 L -3 i
JRGELIT) A o B Z B SRR3R 5 Pt O o Bk 220 2R 58 97 A
TN L 5 APy Shy o) s V8] JBE T3l i o Pk 220 W R 4 2%
TUF LA P by o 5 220 2R GE 4t

DIRS-G 7 R i TS5 A AR E AL R, AR R
R, TR E IR BT R B WL RS
TR Tl ] B2 ASE Y 10 ) Dy R 7 T L 22 W T 5%
28 AL BINE S 51258 5 D3RPl 7 i g Ak 5X
(3) 5 SCHIRL 12 ]Il 2 47 fif ME 3R 1) 3 J5E 1 AR 2
R I R A AR L L IR R T4 T
R G AL A, BT (4)

N, N,
S P, + Y (P - APL) =P = AP 4 P (3)
i=1 i=1

N, N,
PSP +Y (P +en-AP)>
=1 j=1

P}“a(l + gioad _ APioml +Pioss >a (4)

Horp, o L AR A L A B 5 K-

VAL 3R R 2o p 50 (2) %5 8 TR 22
SR DAL 5 A , (L DR A REAT: 3 50 {17 A~ BE
TR BERR R 5 2 (3) e g ., 17 Pt fie o, (HHG
20 T KU AN 5 TR E T AR SRR R S
A — 7 B S AEFLLURPE KU T a0 AU, A
T 56 94 A3 PR A T RE P o BEE AT PR AR BE TR S LAY
T, LT AR G R ) - AR ks ey R A A
AR T AR R AT, 3 (3) 220 T 3R 2 B ABOE T
L) R G A B AT RS QR OR O

P, A SCAE L ) RGO e b A 22
ST = I N €U PR S I T o | D SRS R L
— TR TR (2) A BT VR B A 8 1 K, SR A% 5
AT R 2 AN B S AL 4 D RSP O A, R4S 5
T PR BT %

R AR 3 (2) B BE 5 A AN 8 B S A
SE RS R (Y A7 i, AR SCE ek X (2) Fst oy
—AEERL, DL & — AN 2 2R T 4,

m=(5) R
N, N,
S P +Y (P +en-AP)-
i=1 j=1

(Piuad +8£m‘d _ AP}MJ +P}oss) <o

, (5)

Hob o, — BN B, HOR/INRIEAN ) 5E P15
TaATE KN, Ho, =08, (5) MR KR
(2)o ERX(SIYE LT, PR N TE A &
PRI T B KA BE AL 1 17 A 3 1] AL, =X (o)
JI7R o

ZP[‘, +Y (P +el - APY)-

i=1 j=1

max P,

(Pload + gload _ APload + Ploss)

Sa’,} (6)

AT AT HLER i3 s i R 2K (O A8 — A F 0, )
DR ] Rl 2 — A T DR 2 3 B AN S B
T RALREAL S (50(5)) K AR A 4 [R] e, 3k 2
FROCHL 2 AL TR AR AL 2 MR A A% O SR AL R
TEANHE BRI 3l i R AL AL G APl 2
ENIE )RS

3 HEARMBEXIES BIrRLEE

3.1 tHXNESHMK

DAL 23 BRI A 44 B AL 2 bR BCPE AN B 2 34
B R ik B i) —FPREPLIE AL BEIE . PR H AR DAL
SRRIBRINF

max Pr{h (xi, §)< 0}

st g (%, €)<0 j=1,2,p
Horp o P AR B & NBEALAS s h () Bl fe H
PR PR A g () R AT RERI 03, A p A,

BEHLA A2 FLRIBE Y AT )R R 7 A 1 BR
Yig (v, €)<OF A KACBENLI AR (., £)<0 % /E 1)
WER
3.2 BRI

FL ) 2R G008 SR AR R Hp B A 28 A A AT
TR REUR T AN 1 H bR pR AR, A A ) 357 A () AL
2 PRBUN T B KAL) AR PR B . X224 B bR pR St
FEINBCR AR ALk 5 H AR AR 4 7 vk 52 B AR e
B 20 RUBCER G0 R M K, A8 T xR RT AT A
22 1] () 52 e 56 22 305 A HE B A5 3] Pareto i T 4R 19 7 1%
TE R F KM 2R G2 i A7 A 5 TR 4 g 1) i, oy
I, ARSCEI A B AR R R A fir i 22 B bR A AL 2
FLA LAY H pr L 2 5 i Charnes 1 Cooper #i
W R R e A B AL B RS BRAR(E Y
H w5, AR5 2 B bR AL n] S ALk ) 5 B AR

(7)



F 128

5t TR TS 2 K BN s B P

PRER S H A ) = (R A B0 SO R R e Mk
(), AR 45 H Ar pR A ZEAE B AN TR, o] LAk B
A H A eRE ) 52 IR E AL B, X AR AT LA 4 BE
FE R SE P AR T BB S £ Hir .

3.3 HRAFRMK
Bifi 5 1T PR BE VR LU B S K, B R T

e AR LT RA T 22 e e A TS 1 LU AT P A g

PSR T AT e M o R EE T 58 rh BB e A AR

R WA R T 0T AR RR TR A9 TH 44 , (HL[R] i 25 %

R BT Iz B & A e it m

FR AT AR F] T o] FAERRURAITE AN . ey

R TEERIAT AR R UETH AN, AT AR DR IE JE AR

fof 24 FH AR B0 FH G A 1, DR — M 8 A ] 1

AERRIR AN PR SR . e AR SOBE AL £ F AR

TR ML 2o 5, AR s AR 17 iy 28 FH RN

R B AL L, DR — B A5 A O UE XU )

AfE T K

3.4 HESAREXNEBRAK
¥ BRI AL & 29 51 A 2 BARAH L

SRR | N7 AL 2 AR AL 2 B AR R A A

min Zr‘Aji(uijd; +yi,d,?)

s.t. Pr{hi(x, §)<0
k(% &)+d; —d;=s, i=p+1,p+2,-=-,m (8)
P{f(%.€)<0}2B, j=1,2,-.q

gj(x,f)SO J=q+1,q+2,--,n

d,d >0 i=1,2,.m

Hor AL+, Ron & AR RELIPLSE 5 R

PR BE G m MR H N B s rRECECR 5 u, FI

v, 53 R AR e 9k 1 B R @ 1 D 22 F0 A D 22 B AR

d; FNd; 43R H bR i w5 B AR (B £ 25 5 1 D 22 5

s, L BBRRACES () 5 U B bR eR U 5 0 R ff 2 1722

)i £ N BEAILAR S ) i B N AL S R SR A T

) EAR FEAKE b, (+) R i 22 B ARG A7) 8 AH DG

MLEAE BAS sk, () Fm IR 2 HARPL Ak ) R 5 B

PeAb BAw of,(+) T AR AR ) 8 Bl 25 29 o 25 A

q Fn 43 5 R P A A 10 L 25 200 SR A4 R B 24 TR

MR

4 ETFHNESARBEXNES BRI

iR BhiE B

4.1 FEFNMEREHHRSILEH
FH A AT, RUH, T 5 2 52 B 3 /N K Y

P NIRRT A BB Bi—C B

WA HHHLEH, il 3 Frs . BRI R T,

AT BRI Sl g — R TR, BRI TR ZE T R

+d;=dl=s; i=1,2,-+,p

Ar P20 Kz o FRAIE I 28 8 ) ) S st 221 ) S0
PELEE X [ 43 A 3 B, i 3 AR R R AR, Hid T
BERFUE AT A IX B, K B B R 2 m B i 3R il s
R 28] 5 30T, DR T A g, R e A R i
s I BER B v, 2678 FE B 10 i 2 s 200 ik )
Hh JRURR FUINDRS B RN 2R e A5 B st e v T MR
T, s MBS TRl ) 5 s 22 sz | DR TR e
%, R & ER WA, AR D Bl A i
BF 8 B R 0 o S e R A (- A I 2, RS B
AR T 18 JRUER R A7 g T g DA R S i R 45
BAE R HE O — B RS D, D AT Dy X 3
BERIRFETRIIE R K PR RETTRI ¢ B Z0 B AT
— AT EN B2 W AE - A B2 R GO AR A
BB A K R GEa 4745 B B — R R &
M Rt AR v PR Oy b R T B B gk
TR X B, T BRI B B A6 2 R T AR 3 B 313l
Kt BERY 2 3551, TR] st o S 3000 81 32 O 5 1) 1 7 ke
S, 1 BHE T BOFN B 22 [a) 6 2% whoad JE 1R L 78
TR SR B LR, LA $ 2 R B MY
IRAS

TS
s s
[ R ;S

B3 RpAETEE
Fig.3 Schematic diagram of rolling dispatch
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Table 1 Optimization results of three rolling

dispatch models
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Fig.4 Abandoned wind power of three rolling
dispatch models
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Fig.5 Thermal unit power of three rolling dispatch models
VA FE A RRAS 5 4 h A FH i 9000 4% 2L Tw] i P Ak ok
K24 h B IFALTT CHBLAR ), il TARABI Be s G,
RRGTVEE Lo 53— 7R LU 1 SR 2 1Y
IBATER TR, 5w L T T R A 5 1 B 321 A
T RELYHURA LL , 75 D 38 i 24 0 vh 25 R T 5% 22 1Y
SR T BRI SE AR BE T L th TR IR
TR AN E PR i RE AL - R e, S AT
UL TH G . BRI RN bt FER U R 1 % 25
- 2 TR {E S S I T % 25 IS i S 2
Y AU 5 7 D A T AN A I 8 225K 0




@ ® 0 & #H wE S

%4045

X—A R XF HOAR 2 SRR 3 (s
AT, 5L GETE L A DL S IR S A e, AR S
5 18 KRR T BRI 152 25 T /INIz R B4 R A T ST 1
Iy B TR] B G KO- A LS L R AR RE i s D
TOR £ A, T 5 R GEas 1T 2 50 XL
HL YT AN e

MO, S5 A 3H, TR T Ay B —B Bi—
C, B s wibLa , S A Ak 200 A0 7 31 2L 4
i 22 J2 4 T R s B A AR £ R E TR A
LA , B 08 R 4l A Sl 54 Asf B 118 £ g R XU HEL PR
PEATSC IR EE , PR A ST $2 R 5 18 R A A8 114 XUl
THAVBR LT

6 it

AR SR AR AU H, SR 352 22 /e KRR s
WK IR SN A R LA R, 22 i XURR, 4 F00 15 22 %
R G F M5 2 ARORI e 5 P A B (R 52, 2ty
TRl A L2 B An BRI Y L ) RS iR 3l iR
JEREARL, i BAE R, 5SMA R RGH NS
I BER TR A LY, A SCVR B 8 BE BT 1Y) 42 JRy 48 B PR T
U WeHh, TR R R RIS 2 5 T Ay B —
B Bt—C B Z WA W B e, I
THI A T ULAE | B8 AR 4l AR R A I B 1 17 A
PUHL S LA T TSR 46 e il H2E BB IR AN BE )

P S LA M 2518 (http : / www.epae.cn)

SE 3k

[ 1] FEZKRRER. 20194 B4 0] FEAEREIRIT IS AT 0L (EB / OL].
[2019-10-15]. http: /www.nea.gov.cn / 2019-07 / 25 / ¢_1382
57185.htm.

[2] HODGE B M, MILLIGAN M. Wind power forecasting error
distributions over multiple timescales [C] /2011 IEEE Power
and Energy Society General Meeting. Detroit, MI, USA: IEEE,
2011:1-8.

[ 3] GALLESTEY E,STOTHERT A, ANTOINE M,et al. Model
predictive control and the optimization of power plant load
while considering lifetime consumption [J]. IEEE Transactions
on Power Systems,2002,17(1):186-191.

[ 4] SR, R0 R —, 55 . TN AEIX R A% 22 1 ] K2 P

PRA DR A gt U], i RS A ik, 2011,35(1)
1-6.
ZHANG Boming, WU Wenchuan, ZHENG Taiyi, et al. Design
of a multi-time scale coordinated active power dispatching
system for accommodating large scale wind power penetration
[J]. Automation of Electric Power Systems,2011,35(1):1-6.

[5 ] Mofls, =30t sA0m], 45 A HUBE UL I ek R 2l B 5

ST I RS H B, 2011,35(22) 1 136-140.

SHEN Wei, WU Wenchuan, ZHANG Boming, et al. An on-

line rolling generation dispatch method and model for accom-

modating large-scale wind power [J]. Automation of Electric

Power Systems,2011,35(22):136-140.

MRt , S 30f%  sAA I, 45 . TN RS XUHE, S G P B2

RG], I RSEA MK, 2012,36(24) :21-27.

CHEN Jianhua, WU Wenchuan, ZHANG Boming,et al. A rol-

[6

[

ling generation dispatch strategy for co-generation units accom-
modating large-scale wind power integration[J]. Automation of
Electric Power Systems,2012,36(24):21-27.

ER SRR, EIJCRL, 55 S AU UL I L T SR 2 ] R
JEE SRR E T IR ()], IR, 2014,38(9) 1 2434-
2440.

WANG Kui, ZHANG Buhan, YAN Dawei, et al. A multi-time

scale rolling coordination scheduling method for power grid

—
-
[—

integrated with large scale wind farm[J]. Power System Tech-

nology ,2014,38(9) : 2434-2440.

FIA%, BERE , 0, 45 . iR S AR Y H R Sh R

PHIT]. HLRH AR, 2013,37(10) :2965-2972.

BAI Yang,ZHONG Haiwang,XIA Qing,et al. An intraday rol-

ling scheduling with unit energy coordination and operating

cost control[ J]. Power System Technology,2013,37(10) :2965-

2972.

XSEESR , IR , B H T, 45 . BRI R G2 22 0 Il RUBER 5 )

B[], HRIEAR ,2016,40(12) :3796-3803.

DENG Jiale, HU Linxian, SHAO Shiqi, et al. Multi-time scale

rolling scheduling method for combined heat and power sys-

tem[]J]. Power System Technology,2016,40(12):3796-3803.

[10] T, T, 245,55 . BB RMBIX A TF T S 2wt
JRUEE T3 SR N B I B8 O A 0 TR S e BE A AU [T . b e L
Pi2#4%,2016,36(17) : 4589-4600.
BAO Yuqing, WANG Beibei, LI Yang, et al. Rolling dispatch
model considering wind penetration and multi-scale demand
response resources|J]. Proceedings of the CSEE,2016,36(17):
4589-4600.

[11] DVORKIN Y,PANDZIC H,ORTEGA-VAZQUEZ M A, et al.

A hybrid stochastic / interval approach to transmission-

[8

[a—

—
=)
[—

constrained unit commitment[J]. IEEE Transactions on Power
Systems,2015,30(2) :621-631.

[12] thieuk, Br, 228, 45 . BTS20 A B0 i XU
TREAIEL]. IR % A sk, 2018,42(5) : 127-132,175.
MA Yanfeng, CHEN Lei, LI Xin, et al. Rolling dispatch of
wind-coal coordinated system based on chance-constrained
mixed integer programming[J]. Automation of Electric Power
Systems,2018,42(5):127-132,175.

[13] skl A7 B, I —, 45 . BT ROE A AR 3 IO U 1

e ATk 1] o RS A 94k, 2014, 38(16) - 22-
27,34.
ZHANG Kaifeng, YANG Guoqiang, CHEN Hanyi,et al. An es-
timation method for wind power forecast errors based on nu-
merical feature extraction[J]. Automation of Electric Power
Systems,2014,38(16):22-27,34.

[14] Bonneville Power Administration. Wind generation and total
load in the BPA balancing authority[ EB / OL]. [2019-10-10].
http: //transmission.bpa.gov / business / operations.

[15] 26 Ao, X . 6T AL 2 293 H AR MR i K- -

K-k - A AL EZ ()], a0y A 3 ks 4%, 2019, 39
(8):214-223.
LI Zhiwei, ZHAO Shugqiang, LIU Jinshan. Coordinated optimal
dispatch of wind-photovoltaic-hydro-gas-thermal-storage system
based on chance-constrained goal programming [J]. Electric
Power Automation Equipment,2019,39(8):214-223.

[16] BUMEL, XA M. FET M8 KUK 4 (9 R 0 R Gt 4 HIAUR VF
fIrkI]. I A Sk, 2020,40(1) : 156-162.

YIN Jiafu, ZHAO Dongmei. Reserve risk assessment method
of power system based on total probability risk measure[]].
Electric Power Automation Equipment,2020,40(1):156-162.

[17] Z25bAh A, X 4 il T RIGHL 2 BRI i 1 R 58

AT W5 (0], E R WL R 241, 2019, 39.(10) : 2803-



%12 1 5t TR TS 2 K BN s B 95)

2816. serve constraints[J]. Proceedings of the CSEE,2012,32(1):
LI Zhiwei, ZHAO Shugiang, LIU Jinshan. Optimal scheduling 47-55,19.

of power system based on dependent-chance goal programming

[J]. Proceedings of the CSEE,2019,39(10):2803-2816. 1EE®EY:

[18] LIU B D. Dependent-chance programming: a class of sto- 2 E45(1989—), B, i TAiEra A, #
cha%slic optimization[ J]. Computers & Mathematics with Appli- M, 3 BNE LT A AR Y AL
cations, 1997, 34(12) :89-104. AL JE 57 @ 89 BF 5 T AF (E-mail : hiwei_

[19] MADANSKY A, CHARNES A, COOPER W W. Management .
models and industrial applications of linear programming[]J]. 11@126.(:(?m); .

Econometrica, 1962,30(4) : 841. A A 3R (1964 —), 5F, 7T ALk B A

[20] JAEb A0 % 5. U SR 2 DU by R, WAL, W+, ZENF L) 4
SAZVRELT]. i ERHL TR, 2012,32(1):47-55, 19. ST E IR B ) BRI B TR
ZHOU Wei,SUN Hui,GU Hong,et al. Dynamic economic dis- F 545 8 89 # 5 55 AR AR
patch of wind integrated power systems based on risk re- (gﬁiﬁ ié% %)

Coordinated rolling dispatch of wind and thermal power considering forecasting error
LI Zhiwei',ZHAO Shugiang',DONG Ling’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Baoding 071003, China;
2. State Grid Qinghai Electric Power Company,Xining 810000, China)

Abstract: In the background of large-scale wind power integrated into power system,a rolling optimal dis-
patch model for power system is built based on the chance-constrained dependent chance goal programming.
Considering the influence of wind power forecasting error on power balance equations of dispatch model, a
power balance model is established based on dependent chance programming, which transforms the power
balance equality constraints into an objective function of maximizing the occurrence probability of random
events. Considering the characteristics of “near small but far big” of wind power forecasting error,the confi-
dence levels of chance-constrained conditions of system spinning reserve capacity at different moments are
determined, and a rolling dispatch mode of section Ay— B;— C, is designed with multiple coverage and
successive modification. In order to solve the model fast,the goal programming is introduced to transform
the multi-objective optimization model into a single-objective optimization model. The case simulation verifies
the effectiveness of the proposed model. The proposed model can adjust in advance according to the wind
power and load condition of a long period in the future,which improves the consumption ability of renewable
energy.

Key words: electric power systems;rolling dispatch; chance-constrained programming; dependent chance pro-

gramming; wind power
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