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Abstract Smart dispatch is the key of the process to realize the strong smart grid and it is the pivot of the whole grid The
connotation of smart dispatch is proposed the different points between smart dispatch and traditional dispatch are campared
and the problems and difficulties to be resolved in smart dispaich are sunmarized Canbined the development prospect of
smart dispatch with the construction of real™ tine operation visualization system of Sichuan power dispatch and the reserve dis-

patch system. the pilot study about the design of provincial smart dispatch supporting system and its realization method is car

ried out

Key words snart dispatch; reserve dispatch; visualization
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Abstract Short™ tem load forecasting is a very important task of power system- Accurate short™ tem load forecasting is
meaningful for the econam ical safe and credible operation of power system- W ith the development of power system; especially
the development of powermarket the forecasting method with high accuracy must be researched A new method of pre—dis-
posing history data is proposed based on the daily periodicity of load which lays the foundation for using history data by the
model Least square support vector regression ( LSSVR ) algorithm is a new generation of machine leaming algoritims So
based on daily periodicity and the same moment sin ilarity of load a LSSVR —based short™— tem load forecasting model is put
forward The optinal load linear regression function is obtained by use of the samples in the same tine but in the different days
to train LSSVR. W hile them minun load sanple ermor is achieved the model generalization error on the sector is reduced so
a better load forecasting perfomance is obtained

Key words power system; short™ tem load forecasting least square support vectormachine

HESS RS, M7 TEEFERD. A STEHE. 10036954 (2009 4 —0010—05

Vol 32, Supp lament

05 5

WL ) 2 G0 R T — T R A T
1 U, R 0 S A AR I X F R ) R &
& RAETRARNEENE Y, MERNESL
i) H S 2L BRI DT E A RN S 1
TR T T S E Bk

S AL R — o R 4 XK /N B
FUNREAS 2 3 BRI 1Y S AL 8252 30 s, B3R T
TR 28 7 AEAE — S U [ B/ T
S T EEHLI] YRR b o S 3 ) B LR e Y 4
S BB R R 22 T 7 A FEAT AN e 2 sl 2t
SR SXRERE I T bR SRR I U R i i 2
BAWR . {R &S5 KEITRImE (9735 H ) (2004CB

217905)

B SORRAg — LI B4 Tl R S AL 2 e KKT 7 2
R BRHBFEAR TSR0 28k foim 1 3CFF
I SEEATLAY S P

IR H ) AR R T NREIAR R R A —
P 220 4 ¥R 0 B AT B A R BORH S 1 B3R PR 3R 381 S A
{ELAY BRSO 6 G 2% BE AR IR S AT RS T AL B, 7873
A A b RS AT 1 D7 SE R A K 4R T 2
T O HEIPEREA TR 1 SR RO AL B U5
5o TR LG5 A RURS: fo /N Ji D) Oy B8 L i 79
F /N RS ) B B R D 1 IMEEAR ARERAE
AR SR B /N RS SRR TR BT DA HLRY T A
DR GEIA T BTN AEFE 7RI H R A A = e
PR YER) ZEAE b S T 2T R/ SR
LAY (LSSVR )Ry 48 31 0747 T B 3K
BT Bk 6 e BREMIAEBE

. ll.



55 2T
20094 12 f

N AEAR
Sichuan E lectric Powver Technology

Vol 32, Supp lament
Dec , 2009

L S s AL B 7 v

A R AR ) P i 76 AR KRR B B e T fa iy
[ SR GRS (R SRR A 4G 51 Ao a1
TR U 78 M SRR g0 2 R SRR 4
T FRALFR 77 vk gl b U0, {5 P AR B K ity
AT RAT “FH O A SR et T —
PP H RIATTG 170 S A 61 far B0 9040 38 049 37 7
% F2cC i BETR AL P

S S A R A A PR AN 1 - Dok S i
P gt ; OB R BB TAL FE
L1 RREROIFETHIEAAhE

FEAR Z B SR S AT — S TRIA Hp, 25 BRI
fif H A 2 MR RARYE fmr BRI | [R] 2870 H
FTARUPESEATAMEETRIN , RELE S A B SAar4h ) A
B AE R FEEAA T R R T e sk T 3%
T ST A AR B TR T Xt B 57 A R AR ek
K 55212 5 ST KA LT SR (B WA Y BB X R
OTIEIHT HL SR TR g B R R,

WABH A L(d 1), % ZIRT kS AT A L
(d k) H k=1 2o, m & FREFN S FTAE
HIWRZEAH  BR4, an SR e [/ 28280 B 0% A B 10 1
P g EAET AT DUR D s R [RI 2R ) B A 1
B ALRACEAE #b s BT AE B A i %0 8% 60 ey 38 o, )
A

L(d ) =L(d t—k) TAL=L(d t—k) T[L(ds
) —L(dy t7k)] (1)

Bk=L 2 m B (DER m NTF K5
AT

L(d 1) :I—Illkijl[ud, —k) —L(dy t—k)]+L

(ds ©) (2)
WRAE B ER R A RZERE KK (2)
SNT B ] 1S

L(d 1) :—1%; %—nllk‘gl[L(d, —k) —L(dy k)]

5157

+L(dy (3)

T EFE A O DR AR R R R IR
— R EE R SR E R MR ARS8 B A i b
AJE kS AEE L(d k)b T m T aME, 2800 F
RS, AR SE]

o 12,

L(d 1) :—lgiﬁl {—121[L(d, k) —L(dy k)]

+L(dy 1)} (4)

SRR BRI (DMEER, iHEFIEEN
BAMERME R, Wl 2T ET B A E S
B AN . XFEREFALTE T AT EAB AP S0 i far
TEAF T % ZIET m AN B AN, 1 H A )
M TZEZ G m A B T (B R AN, I ER &
A T S DS BRI E B NI 785> # A T
7] 278 B ZEAE M 2 0 AT J 25 B B ) B A 22 AL i
L 2 JERREEMBERIETLE

X AR R A e B AL I, R
JER P S 3 B8 A S e B3 P R AR ok, AR e Pt
TTHUALEE, PRI ok ol 6 R A R A T R B Y
FEH, RSS2 XA [R] K (] B 21 A 7 A oK H
B, FET BRI R [F B 210 04 g 52 S (ELAR G 1208
BHEMZE, BXZ R EER A E Y R,
LAY B X AN BB A HX B A T e (B
SR B TN, HEEL R,

W L(d KN YER M 58 00 far B8 B DA B
A2 s A ] (5 (6) R HHME E
(OFIbRIHEE (1),

()= L(d 0 (5)

sy =V = £ (L ) E) ()

S AR W ZI R B R o (d
.
L(d é)( t)E(t) | %

PRI SR, W] AR E — M 5 R EFRAE @0,
L TER TS 200 S A (L 2 X (8), WAz s T fir
RN, BN IZ S IEH

o (d )=, (8)

TE S B AR T4 < 2k 17 far B0 A0 #b

it R T T RS T AL 3

@(d 1)~

2 LSSVR 445 HA ey O e B A

% e F /e BepL R B S B
2R RS /M AR ZRYERL& BE 1 B iZ AL BE 7 5l 2
R, SURA SR A fag B TSP 5 € S8
X HLRELR o ) R G S e e



55 32T
20094 12 f

N AEAKR
Sichuan E lectric Powver Technology

Vol 32, Supp lament
Dec , 2009

A AR b AL ST 1 I D B R AR [ K AR [ e
2 ST 1 AT P » 38 3o SR AR [ 5 [ s B 1 75 o 77
(E SRR A IR My T BT/ e S i) i
LI JE1 2 e 570 TN R, A 1 R
TR TR
2 1 BNZFeFHEEHEIT (LSSVR #EE

SRR RHLRE I A 5 A i TR MR 3 BT
HIIZALAE )7, (R R AE R R i R SRR 20 ok
i R T, SR HB R ) T E Sk rh 3
FH o DN SRR B /A JE DU 1 242 2% B 4 0 o e o
/N R A S Sz R 1 LB S ) SN A e
PR T /N IS B LAY [ £ (LSSVR %K
TR v S R ) SRR o 4512k B ROR
BARZE T R ey s e 3. ke,
B0 T bR ST B 1) B LR b 15 B S0, SUBER
RS RS AL B 2 KKT 77 R LA 5K A
BRHE AR T SRAR Y 2 20 4R 5 T SR 1) LAY 5
FITE.

MFRERYGE (x v) | iTL 2 ol K
i, x€ R" v€ RAMHI NN A0 i B ARE, FIEZ
PEBRLET W (o YREREAH N B2 (8] B 31 25 44 AE
2 i, T LUK 3 A0 T B D U B

f(x) =0'?(x) Th (9)

A2 A XU S5/ M HE DU » s e = TR [ [ B g

Fo/N IR LB

1 111:1:1
mm_ZHw||27L—2 v € (10)

s t yi_wrl‘go(xi) _b:Q7 (i:l’ 2, een, n)

PN P TR AT
TeAPCAL IR, FEXH =S AR 2] 5,

o b § )=l ol 457 d + Sa o6

(Xi)+b+f§_§’i] (11)
RHE KKT (Kamsh —Kuhn —Tucker) ¥ 514 7]

B R AR,

ﬂ':(}—’w:é} aigo( Xi)

Jw

aLi n . o
ab_(}—>i:21ai_oy i=L.n
12)
) (
;_L:G—>ai:'y6r i:L'--n
e

d "
(7_(14@»(”1 ?(x) thtegy,=0 i=L-n

X EXEEZE o M wig, 0] LARE T 2tk
T4,

0 17
o ed [ o
1n ZZT +I/ (nt1)y X (nt1) 7

RAE MercersefF, Al AN TAZ K%L

K(x %) =P(x) P(x) (14)
= (13)28h
r o 1 1
1 bl [V
1 K(x» X1)7L_y K(x x) a .
| (19)
L 1 K(xp %) K(xp Xl)jL_i,_ * 4

K EAAFE] o bfE. AJ1SE] LSSVR il

LRPET R AL
f(x) = K (x %) Th (16)

2 2 BF LSSVRIGHASA A SRS

FR ST P 0 A 45 SRS T R[] R [R] — B 221
For 30 RA R A AH T 3% ] — 1 53 e (K] 28 5 0 4T 2 ] 7 R
e S S 2R 5 TS [ B 20 S S5 R e IR R 2 TRl RO
LRVE S R BOE BB AR AY L % X AR
Ko AbEE LSSVR S5 A 677 T A s B, Ayt X7
B A BT 205 BB A A LSSVR [a] U5 F o
X, PRI RE o A B E REAS AR R SRR
SRR AR BB 5 I S35 5 I A 4]
ARAT AT Z B B Ay [0] U1 R

(LS At [ s B A 3B B

FEEAE AR R ORI B A 24N A 2645 4 6 e
BRI S AR

(2 A gt

FEASH A BT 55 e W e N 1) B th sl 2
SEMAT BN R, X B AT Z) e L(d
DT EAME . F5 REEARNT HANE 28 AR
AR SCHE BB SR N ] &

[L(d—7 t2), L(d—7% t—1), L(d—7 1), L(d
2t 2), L(d—2 t— 1), L(d—2 t), L(d—L t—
2) L(d—L 1), L(d—7 1) ]

PHATHIN A M

(3WEARYI GRS 2

MRYERT I GRS A i 538, TR R R A —
i %0 g B ARAT A BN i SR AR T G R B
DAATT AR F R A B 200 B ERWES S 1SS

.. 13



55 2T
20094 12 f

N AHEAR
Sichuan E lectric Powver Technology

Vol 32, Supp lament
Dec , 2009

VR IR AR,

(4R PR BB

LSSVR B I 45 B 2 £ R A% o 50 58 4= 1 i), 26 B
AR FE A 2% R B0ak AT LAAE B[R] A LSSVR [B] )45
T (B2 20 B e M erceri® B BR B4 BEA/E W%

% IR E E R B 2 PR B A A B BT YA
ISR OISR, ah, P iR )
R AL k(x y) =exp( —| x_y” * 26 )i T R[]
VAR B SR 1] R (RPN FEAR B 2 Ak = A=
—ANRATL U i SR T e T BRI AR 158 2 XSS B /)
AETEIN, BB Y 42 J 1) R R 08 O IR ik R A
9 LSSVR % R84,

(9B HLHEEL

T MR T LSSVR A4 K5 1A 7 A 70000 A AR AR
HETHEBEFELSE O ESH 7, X BRI M %
BRI — HBN I BHISH, R Rt fE
iz 138 SURIE IR AR VR B A VB
23 EF LSSVRAEEAETNS B

F LSSVR gAY 7 VAT L 77 22 G 4 0 0 4 Tl
MR- T,

(L%t b s AT T AL 3 A UE B K Y
3 S S AT R A S A ) At £ A 5

(2 %o A 1) At 97 A B A T — A X EL Y
H—b AKX T

L= (L Luw) /(Lyw L) (17)

(W BTk i g N — it REAR R, [
i A S TR N A AR

(A YRR AN ] B To0 0 B 220 22 4% B B DI 2R B AR
& IR IgRREARSE A an=t (15)JB XA & i Z1 4%
P R4 s

(S RREUESBTZIA o F1 b

(OB 218 o K1 bAANEL (16), JE 75 i
2|0 B ZeE IR R %L

(7RI 903000 B N A AR TS o 1) e A e 1 ] 0
BRI X AR 22 ) B AR T T

=

3 B

M A 25 T2 04 LSSVR AR H- 7k e W 4 11
PG AT BT, AR BT RAS A0 D s Bl 1
BEL 20054 1H 1HF 2H 23 BAE NEREEEREEL

. 14,

Pk 2 240 2448 Gt far EA T IO A0 45
RIAREHRNE 1,

x 1 BT LsSVRABEE 24/ GFRNER
LSSVR B AL T 45

Pt ] SR E

= WME  daxtiRzE MEXRZE
(2005 2 24) MW AW AW Y
0, 00 4 330 4 332. 8 —2.8100 —0.0649
1, 00 4 270 4 268 2 1 782 2 0.041 7
2,00 4 240 4 244. 5 —4.4930 —0. 106 0
3,00 4 220 42379 —17.9017 —0.424 2
4, 00 4 360 4 349. 5 10. 487 2 0. 240 5
5, 00 4 430 4 420. 8 91539 0. 206 6
6. 00 455 0 454 2. 6 7. 3899 0. 162 4
7. 00 4 540 4531 3 8 742 7 0. 192 6
8, 00 471 0 472001 —10.0593 —0.2136
9. 00 4770 4800.4 —30.3591 —0.6365
10, 00 4 780 4807.5 —27.5495 —0.576 3
11, 00 4 690 4 696. 4 —6. 4087 —0. 136 6
12, 00 4 570 45907 —20.7214 —0.4534
13, 00 4 530 456l 2 —3L2314 —0.6894
14, 00 4 510 4548 4 —38 3663 —0.8507
15, 00 4 500 45385 —384780 —0.8551
16, 00 4 660 4684. 2 —24.2171 —0.5197
17, 00 4 770 479L 1 —21L 0583 —0.4415
18, 00 5 030 5059.1 —29.0070 —0.5767
19, 00 5 200 5207 1 —7.2988 —0. 1404
20, 00 5 170 519L 1 —21 4848 —0.4156
21, 00 5 060 5 057. 4 2. 6111 0. 0516
22,00 4 840 4 815. 8 24. 167 7 0. 499 3
23, 00 4 480 4 .475. 3 4. 657 2 0. 104 0
TR (HXHE ) 16.684 8 03583
BRI (4xtE ) 384780 0.689 4

2H 24 % a5 S A Ty 24 R0 S 67 £l 2 n
B 1pR, 32 LSSVR A BEAL 7 3k % 4 2005
4 2H 14H3 2H 20 HESE— AW fuer. H— AR
T ST A e an & 2 PR,
| awmnummnu .

EHARE i
-~ ARINMR

s /\‘

[\
&0k / T y
/ 4 ~ L
as0+ /
./
g : W 3 ® 2
SANi

B 1 2R 24H3ERRGFEr AT o s i



55 2T
20094 12 f

N AEAR
Sichuan E lectric Powver Technology

Vol 32, Supp lament
Dec , 2009

B 2 E4—FERr KRR AT s Hh 4k
MEAEFRINEE RANGETH R AT AR L R A LSS~
VR R i 45 51 i) T 00y Ze B A B 55 S B T AT
BHEARTT & . (ERANAFAEF 2 A2 BlAmiziiifE
Aoy A 25 B RMSOR AN R B AR T BLR R IR E B 5
TAE B ARG BRI ZE . R A b B T
B, e R TR

Lg i

BT IHITE SR GE AR 1 ] A 81 22 Fof S5 67 Ay 30300
BB B L BBl 8 a0 ] 28 v T0 DA L AR T 00 XL
BX IR T2, 7543 A LSSVR AR AR £tk 2 >)
FHETVERBSR D T FF LSSVR A48 I ) 7 £ O
AL SRl (5 HE R T H AT AR B, e
R GUEEIA DA TN BT 5877 RS T B R AE
B R ERR BT FRCR B IT

(LA T AR R [/ — B 20 % B8, 0 $7 fir BLAT S
LA A B o AT AR A RR FHHA DI AR K [R] — I
Z) # ) Sfi LA R BT i) AR ) ) 2R 1) A
(PG USHES N

(@23 WL 5k e M D [ S S i X )
AT <A RS A R 5 8 ) 0 A KLk T b P
ARE L S T 2T S R IR REA TR S ) AR
R TRAL BFT 7 35 FRAERE DU B R UG T HhfY
BOR.

(3M5d /N 3R SR Iy AL ] A B A T
AT » AN [ O[] s 20 1) 974y B A AH AT Y BRI AR

>

WATOC AR IR MR T AL ST BIAY LSSVR A3
R, 2T B R AR AU & BE T AT O HET
BEZ7 - AEH Y H P ) AR S fr O (7 AR RS 17—
BOR

SE

(1] ARAcme, B, B, S i ) B TR B A B R A
(M ] bt [ e ek, 1998

[2] &E%. BaRmEEE R T TRy fom B [ 1] 7
JIE 3 A, 2000, 23(6), 1—5.

[3] Moulin L S da Silva A P A, EI=ShatkawiM A, et al
Support vectormachines for transient stability analysis of

large — scale power systems[ J]- IEEE Transactions on
Power Systens 2004, 19(2), 818 —825.

[4] ZRR IMEE B R ZETHERRE ) RS
AT 3% [J] S AkE ), 2003, 3, 26 —28.

[5] REREFE Ky L Rit#d B8 (M ] Jd . BT

Toll #2004

[6] Vapnik V- An ovewiew of statistical Leaming Theory[ J]-
IEEE Transactions on Neural Networks 1999, 10(5), 988
—999. .

[7] Mukherjee S Osuna E Girosi ' Nonlinear prediction of
chaotic tine series using support vectormachines[ C]-
Proceedings of the 1997 IEEE Neural Networks for Signal
Processing Amelia Island FL 1997, 511—520.

[8] Sukykens JA K. Gestel T V, Brabanter ] De et al Least
Squares Support Vector Machines[M ]- Singapore W orld
Scientific 2002.

[9] B f ) S5 MU SHER [M ] J5e s i

Ritt, 2007.
[10] BBAR, E2. BUHE, % . 26T % F o HL T et
I [ 7] o E L TR AR 2002 22(4),
26 —30.
[11] BRALL. FE§H. B i . K5 0I5k 0 6 BU e JLF
SR AMEE [ J]. 5L 2R AR, 2002 22(2), 1—
o.
EE 'Y
R € (1986 ), L FF L BF R F 0 H A T
BE RAFHE,
X H (1963—), F . 44 £ F)F, KA F R A
GRREOMRBATHFH BT,
MaFEEHHEP. 2009—11—04)

e 15



55 2T
20094 12 f

e AHEAR
Sichuan E lectric Pover Technology

Vol 32, Supp lament
Dec , 2009

BT ANALE BN RE R I 2 R Fe Ry I S S B

B OB OWRE.W & aER IRE

(L DR AU B A7 e R R O DU )| 4 B S =, DU D
A IR A k/ASTi R UL 'S 18

610065;
610041)

H ESNTLRALANLAGYERIAE. ARNANTAEASHERZE 435 RAENAERRET FAAL
BiRE O EGRY LA R BT ETHANZHGRE, HEHERAEHNARRIRE L A RAEN YL

BRET HOEHE,
KA AHLE S FRE VL ; B3 A

Abstract The development history of dispatch autamation system in power grid is analyzed and then many tools and algorithm s

based on man—"machine engineering theory are provided which can help the dispatcher a lot M any man —machine interac-

tive interfaces are designed in the new systam: which can feedback the control effect of dispatcher and monitor the process of

smart dispatch in a campletely new way
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Abstract The identification of the operating condition of power system has a great significance to the safe operation of the

grid Based on the existing division of operating conditions of power system: the key quantitative ndicators are proposed prac-

tically for detem ining the operating condition of power system: Using infomation entropy algoritm: the exanple set is ana-

lyzed and leamed and the decision tree are established which is used to identify and estinate the operating condition of the

power system:
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Abstract. The worldwide snart grid and the direct transactions between power consumers and generation enterprises have been
a new and mportant direction to further deepen the realization of electric power technology mnovation and pramote the mple-
mentation of hamonious development of power and national econamy The research and practical experiences of snart grid at
hane and abroad are sunmarized the way of distributed generation brought nto reserve martket is proposed the definition and
the function of operation platfom of direct transaction are discussed and the structure of reserve markets in the ancillary serv-
ice is studied Considering the mode of energy — conservation power generation dispatch the relevant optin ization decision
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Abstract Smart grid depends on the mprovement of various infrastmuctures The construction of digital substation is a signifi-

cantway to achieve the mtelligent grid The progress and shortcam ings of condition —based mamtenance of digital substation

based on IEC 61850 are analyzed In the end It is concluded that the study of digital substation focus on condition monitoring

at this stage In owder to achieve a conprehensive condition —

faults and communication further studies need a lot of work

based maintenance which faces with the challenges of digital
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Abstract The structure of power netwoik is weak in the initial interconnected UHV power grid In order to improve the prob-
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presented to enhance the stability of the interconnected power grid Based on the analysis and comparison of fixed series cam -
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ing UHV substation is proposed to mprove the stability of UHV interconnected power grid
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Abstract By analyzing the driving force and the developmentaim of snart grid the understanding on the concept of smart grid

is discussed And with the reality and the characteristics of Sichuan power grid several suggestions of developing snart grid in

Sichuan are also proposed
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Abstract Several fam iliar connection modes of utban distribution network are introduced and then how to realize the self —

healing function of smart distribution grid is put foward
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