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Fig.1 Schematic diagram of five wind
power-load scenario clusters

W — B N XU A D1 ) 25 T2 )
WA RBLE 3 2 F, 30 (3) ik T 7 2 AL S
AKGETE O T I — XL T Py BT 35

0 v <voin
Py A +Bv+Cv*) v <v<vy
PWT: (3)
Py INSV S0,
0 V>V

Horp py S XHLERE A DI 750 8 580 KGHE 50, 00
Fl g, 53 300 R AL U A XU 1 XL R0 X
A B .CHREE XML AR TR e . KHLTET)
HH g SR BUHE ) 5 PR R o B

Qwr=Pyrtane 4)
Horh o NI R

2 TTC iBTH MR ER A0 5z A

2.1 TTC BEikitHA

TTC R AR SCGHER L . BB HAL TTC
BV BT E S CPF (Continuous Power Flow)
D7 T B A R B R A AR E
B YA AR LR R AR RM ) T
SEBR AR SO 1 i S SRR E W CPF B, it
Brh A UGPSR

f)—2F: 2% At A3 D3 7 1) FR R 46 KN B A1
K EHLA D) 33K T7 ] HOZ AL AR B RN
B R 5 A HUATL R P 1B ) 23R DRLESCH il DT 92 11 TG T
WK I, T R AR E W TTC T Bk
TR Ay W T ) O e T 28 B A A R DX A A R
Hed VIBRES R 0.1,

22 AEMNERES B

PR 9 3 7 ORI T S s A% i D /N R
) T I R A Ay i e T T 22 A b e | T SEL S A AR ST
LS L 3 A L RE AL e IMELA TR A AU . BT
HREGIE—NE AN E AR e R ST, A SCR 18R
ok Tk O RN TR WU L B W G S 3
U A0 38 KRB FEASTE B FR AR Jm e e 8 48 h —
ol 5 2 T 0SS B B IS 38 B R AR JE 1 R B T
s B HR BN R
23 KEIBHAZEFK

BT 2REBIME G M-C 15 5 TTC PFAN AT 3
Bt TTC WA T EEREAFRE HEXMN T RERE
FITTC (956 225 ANBE R4 SR A | M LA FH 2= 52 br
FET UL L DL 55 o BT AT 28 A 3 R FE A5
L PRI 5 TTC 5 B A5 0 R0 00 ) a2 i 5 AR 23
[\, 24N A% R A5 I8 RH, ) A AR far
SR S NS, RIDEE IRUER HS 7 0 67 g KT 20 R AR
PREFIITE RN, REARZS R SRR I,

a. RPN, EE I RO N
FCILEAE AR 2.1 WOk EEAT TTC 1, Hid 24
X} & H ML ZEL ) 4 Ty 6 43 A AT PR R W) AR AR 3 o
PR BT,

b. ARBUCHTGL , PR IS NS M o
g i A A & AL, DT IR R
Fe s 5 H A RIS MR IR IR | 67 iy B 2 e/ IME
() — 21 Sk B o e i U sl BBl L B, 671 o7 B g 7
BRI BERLIE S, 2R B E A AP @BUX R H ) B
JINEE B ) — 21 S AR S ) i 3 B S R BR
A, TE DL R P BEHIL Y 21 ()33 & L AIL - 34 45 i 7
A T far i (@)% UL LR AR 45 5 HL R I -5 9% ~
5% N LS 30, &R O A 2.0 Wk
BOTTC, 75 208 8 i A

c. RERGAEEYE, 1058 AL A
B) & H A R i AR R 4% XU K
A KBRS AR A A R L ) 22
B TTC M 221H ATTC, 5 B TE L — I HREAR

d. BkEAR S ], R LR L HAIFEAR
IR R
24 $SEEMERE

FEIEBERE) B 2 A — AR 18 i M F 5 Hh ok
PE— N AR R DS TR SRR



% 10 H

KR F AU AT B TR A PR A% i 3 A M 1Y 37 5 SR AR U vk a)

FH R 2k 22 0 25 7 FE R i A 402 ST ) B IR
IR | 5 M2 > SR | B AV T A s U PPl

RGBS e M R e b BSCRR T
TR IR URT | XoF 28 Ge kA 7 2P Ak Ak RN BI85 B 4 e K i
Yol T B O B AR 45 U N B3 DU A i B O
SR S SR M — b I R M (] USDRS BB 20 B (R AR
JE MR BT, T TR AN T R B A AT 7 AL B
BRI GE 2= 0K B R AR Rk JE S HARJE
PEZ AR ATTHIBR U, MRS &= i, H
S2HH G R B0V 5 g 5 R L KUE T Y L AR
R AR S BEIRAR UE T, 22 XA (5) B
;%ﬁf
j_Z] (y;-y)?
oy, A G AR HARIE L B ATTC, 7, S AH I
M RNATAAE ; y BRI, P, A | B
e KU H g

M PR B RS BR TR OR AR SCHE
Se IR R L PR AR R IE SR MR PR e T 2
VBN B AT R O 3 A R AR R IO ¥ LT
PR AT P B 1 BB 5 F 8 1] 35 1 43 i) A
s AR R W R BILE R T4 Y BHE IR
R LTI TECR B Y 5 A ] 5 R 3 R
P30 [ s 2 5 T A TR AH B 56 2R 8 58 35 1 )7 41
Ji 1) PR IEAT U R A | (o RR A 5 PR 45 S BT 1
PEEE SRR

a. PItRfbai ks, SvmEMES I M,
TERBE,S, MFHEEMEES iRtk a7 M E
bR E

b. WA AL)E MR, . SWtnm LS M,, %
BRAEES, NREEEES 2R, T NE
bR,

c. ATHTIMER: . BIRIERE— meM, MAFE
TEEMEES S, To(T; S, Um,) /N m,
MIER . To(T38,Um) MEA(S,Um:)FIEYE RN H A& |
H 5 8 Py RS f AT e Pk VA JS 1 T

Ty= /Py (5)

d. HATE R ERE, BREE—A s.eS, HBRFE
TEETEES S,, B TW(T;S,Um) ok,

e. KIRFELZIATATE c M d, £ ¢ HINAM
JEMERBEAE AL TR d R B 25T a M BR 0 JE R
RETEAL IR ¢ A, S, =S, B BEFEEE A

f. URTREE o WML TR AN T e, R
PR a XAV 5 (0 AR JE PR AT e s Ak AR P T
VBN B BE (— M0 B SRR A A5 i T 77
AT HE (SFFS) Bk WHE T R AIE BE$E | SFFS FE R IR
VEFEH — R B RRIE TR 5 | AR S A H 5 B — L 4%
ZEWRHE A B0 T BB A R L, YRR R

T B ORI MLAS O e 25 o ARAS R AR SR PR AR A
S’ R N TR TR A& &0 n e
PR e R A R RE B MRS S,
2.5 FLM A& R

a4 s T B AR R M TTC, FVRRE & 4L
A S, HATERME T AR AT AN —FE— Ik Z T
E2E

ATTCi=baixa+bnxa+ - +b.%an (6)
Horp ATTC, M5t i F 2B TTC A X T 24 TTC
%ﬂi{w{}ﬂ_’éﬁi,xm st Ksin j‘j %?E}%‘VIF HARIN/ P ACIEN
b FEME R R B
2.6 TTC REHEEITE

WE AR ™ TTC KU A 3 1 X He W 1 i
B i 1) 2R 5 HL T i s (%) XU (L, 4 By 8 2 B X
Y AT AT RS AT P VPR S XU 50 {60 5 2
A5 T T SE PR A& S DR/ NI 8, &A™ R R g
UEHL M2 R isf7 I Ml e R S E 2
TTC 1545 F 0 2 225K 88, o8 T B 47 b 58 H 7R
KU 3% — D RE |, A8 SCLA N—1 BCBE VI BR Ja 10 0k 25 0
it FEE AT T SR ™ R S AR TTC i
IR SR HAUEANE N KU B, 75T TTC KRS
(R AT (1

a. RHOERWIW , EHEy & REPomnmK
- K AR, H T B T R E TTC,

b. WAL SBEE S RHE j=1( WSS ),

c. THLEER) TTC A A ;AN IF )
B SR TR S B % 2 TTC,

d. BEAR GRS N j=j+1 R EIP IR ¢,

e. LA THALE R MH (7). (8)ITMH 1%
R TTC KU BI{A

TR AR A 2 FiR

[0 A5 5 i R vhn KU th ) R K F

T TTC

Bt AR AR A X BT G

j=1
¥
(V555 j A~ B b B s 7 i TC |

[31553%5 5 TTC KR BRI |

2 B—i55 TTC KB EITEREE
Fig.2 Flowchart of TTC risk threshold

calculation for single scenario
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Short-term wind speed forecasting considering historical meteorological data
SHI Yuwei,PAN Xueping
(School of Energy and Electrical Engineering,Hohai University, Nanjing 210098, China)

Abstract: A method of short-term wind speed forecasting considering the historical meteorological data is
proposed. With the historical wind speed data and historical meteorological data as its original inputs,the
HEFS(Hybrid Feature Selection) method is applied to select the variables strongly relevant to the wind speed
and to generate the input characteristic set of the forecast model. The HGP(Heteroscedastic Gaussian Process)
model is then applied to build the forecast model for expressing the randomness of wind speed. A one-hour
wind speed forecasting is carried out based on practical wind speed data and results show that the
proposed method improves the accuracy of wind speed forecasting.
Key words: wind power; wind speed; forecasting; meteorological data; hybrid feature selection; heteroscedastic
Gaussian process; models
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Scenario clustering method for extracting TTC operating rules of
transmission corridor with wind power
LIU Ruofan',LIU Junyong', LIU Youbo', YANG Jiashi*, GOU Jing',XU Lixiong',
JIANG Changjiang',CHEN Chen',BAZARGAN Masoud®
(1. School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China;
2. State Grid Sichuan Electric Power Company,Chengdu 610061, China;
3. ALSTOM Grid Research & Technology Centre,Stafford ST17 4LX,UK)
Abstract: A scenario clustering method for extracting TTC(Total Transfer Capability) operating rules of trans-
mission corridor integrated with wind power is proposed based on the formulation of conventional operating
rules. The scenario clustering is carried out according to the output power of wind farm and the load level
and the TTC risk calculated for a certain scenario is taken as the reference of dispatch. The data mining
technique is applied in the formation of rules,including sample generation,feature selection and rule
extraction. The TTC rule base containing the wind power information is generated by integrating the
dispatch information of all scenarios. Case simulation considering transient security is carried out for IEEE
39-bus system and results show that,the TTC dispatch information extracted by the proposed method reflects
properly the relationship between power grid operation state and TTC.

Key words: wind power; TTC; scenario clustering; operating rule; data mining; risks





