EIBEE2H
2013 %2 A

% 0 6 # & B

Electric Power Automation Equipment

Vol.33 No.2
Feb. 2013

FE IO N RIS B S SR RAC I
JTeIMAL TS B el

I LA
(Fiz k% B TRFER HT M 310027)

B, AR E kS R e A T RGP JE sk —H 7 o BRI, 3547
BOTRA KR 01 Kb o NI RARK, HATF 6 A2 KA BAT 9 H X F 6, 5 A4
FAT P AR AT A B 8 80T AT R AE L 2 AR I 5 RO ST Ao A R

B AR B SR AR | BAR R ik

KEIR . Lo, AL, WEk, oHEER, JHTHE, AR

FESES. TM 744, TM 714.3

0 3l=s

TP I F8 TE I 45 T 9 R ARAF T MR
Dl T B, anpas il o A8 TR A% B9 20 Sk Tt
B BLUNECR 25 R S o vl HOK P BRI R G A Dh
FE ., AR 25 A2 HO R IBC FL 2 8 L AT AN RE Ay i 252
RS, DRI, JC A A 5 e — R AR R PR TR A B A
TR )R G fa) A7 280 Ak P 5 2 8 IS i — B X
RV — A HE T, AR [ A 2a 3 0 et AT
TREIAARBITE IFAR I T — R

— Ak BT AR S B U RAR i SR RS
FOEAL  SRAT LA o P A 5 2R 0% il i O | {H ]
AE & P BOLLEAOIR | SCRR[1 182 T E I i
A Tt Fh Y B IO S R AT Rk R A A ) 3% 22 Ak Ab
BT IR G R A T £ Ry — 25 ) i
S AR A . SCHIR 2-4 1R F 00T pRECR Ak
B R i IR HHR A B Lk O N ik b
I BE Pk — SR R G B RO R B A 2T
WA AE NIRRT TR RIS . SCHR[S XA
E SRR BT T RO IRA BRI IE, $2 th—Fh
PR A SR SCHR[ 6 1 B IR 0 A S iR
fige  PEARAOR . SCHR[ 7 R R AL 20 BOE ik 2047
KA TSR A BT (RS RE R UE AR AT FR AL A%
SCHR [ 8 JRF JEUXT ) PN ik A2 B S0k 45 5 i ok
fifk e D00 O TR RE , S B TORS 0 SR A ™A e (10 1 O 1)
(B Y B R A I TR AR, SCER[9]18
PO A 3k 1 O3 A SR i Ak e v ) R G E AR
PR R 2 T LA G S A S 5 PR ) 42 ) e
fifp BTN KRR R GETHEEFR I, £ 1 T R Ak 2 BOE St
Tk AT o RCE SRR AR BRI R R B R 3R AT T
Az F 0120, SCHER [ 10-11 IR ABFSE T 23 B E
AT M AR T RAFIIFAT80CR  SClk[12 48—

WisHE.2011-08-23; 8B HEF.2012-11-15

XERFRIRAD . A

DOI: 10.3969/j.issn.1006-6047.2013.02.009

ol o - SRS AR A AL I IR AT PR

AR SCR 70 B Bk SR g R 5 B B Al )
SR PO A e SR A B RO R A st R L, oy
SE R IMAE PO ROBIE R R R AR SR Y — o
IAT I B FRAEms R 5 AL A0 S5 A0 3 £ 5K
g, P 2 T, AT SR A AR T IR AL
& AL PV 4 2R A5 R B L

1 BEMEINMRHEFER

VAR GEA DA o H s ek K, e L I 45 DA
A AR L AR AT 7R i T I

min f(x,u)
st. h(x,u)=0

X<x<x

(1)

u<u<u

Hrr fe ,u) R BARREL, FOR B DIRFE b (xu) =
0 227 e R 7 T A s <ae << Fn LR | R IR
x e AR Ny <u<u RREH
Atk bR PR u R B HUE & b o] R AR e A AR
LU RN TG ) A2 H 2 S B D BOR 1 , T L X R —
AR A R A )
1.1 H#RE#EHE

DL 28 45 FE e /N H A bR

F=P..(Q,T) (2)

H P(Q,T)FREEFBYI R Q A2 as 7 #3k
RYALR T B B I 45 4 A
1.2 BRAFBRAE

Tic, D) 533 97 7 24 BRR FH R AN P A T X

A]xl:l,n'— Z (Gijej—Bijﬁ) =0

Alﬂzlﬂ'_z(cijﬁ"'BijE/):O (3)
Jjei



Tz A R T IO A DAY A A 3 BRI R S e A BT B R4 S @

$£28
_ —Pye—0vnf: -
Ixi_ De;:—f?]) L_l"”’nB (4>
_ = Pofi+Qne; _
I)i_ [;%_'_f%[)e L_ls'”vnB (5)

ot Py Qu W17 A BRI GBT ,G, By X
AT 5N s KT B
13 BELETRAR

B BN BRATRR IR Ry
Urn<ei+fi<Ui., i=1,-,ng (6)
14 EHEEHR
Qin\ingoigoinux i:1,~",m5\c (7)
TinSTiS T 1=1,0 1, (8)

Horr, QT MBS HUE I mgy J B AR 17 R 1,
A He e AL

2 EXHME R R E KRR L M R (8 &

O BOE SR i IR G B O Sl )| 7 2
SR AR A 1Y % S A i AR R LI )AL, RS 5 R
IS B 240 SR B A st 1) R | AR SC JRXT A P o A
IRAR LA AL TR OGS A P R BRI Rk
HR AP I A 1T I R W BIGRGE  RON f
PN R SR A S ML IR R] 225 SR (13,

3 SRESERBEHAL 6 E

O3 BE R I A AR X T AT AT R N
FRBC A 29 o 25 1 e e Al o) R 8 38 A4S AT A7 28
() 2 52 1 4 1) A A 68 /)N 1) 4 (B R 4B, IF L
R T L B AR REE T — TR (RN E
By ER RS LR SRRSO T B A AT 47 i 4
H b5 sREE 1) F AN B ilE— 2D o0 R (R R BT AL ) | 31X
M2 TFEIATHE, PRERBEEEAGUT 4
ASFEAE N

a. S E N

A3 BEE W SCUAr e (] JE 3 43k - P R, — A
Ve i IR AT A0 AR R R T B A RN Y S R
HEAT AR Btb I G b Bth 7 () A8 g A i v e — 8 AR
X, AR WS X <L 1 X,=1+1 X 24
240 543 S5 A RS Bt 1) B O B 2 AN Y T )
BT S X, W BGH

b. & FE W

E B W SCUar T 53— A ) 80 e R A 1) L
B ORI B R BT AT Y T IR A e A
HER/NTCHTH ARS8,

c. EFEEN

VE B W SO S R AT I R AT o0 A, T
S O R B — IR BE N — N e
WIEA B MR LT s AR S AT o RO, R RO IR
SeI R B R,

d. IR E W,

) 83 D) s S i 3553 9 2R ] B 7 AR TR IR
Vi) RLBE P e A1 fire %) T R B0 SR 30 6 M) 54 G b R R 4
Ko, FIBUIC AT A7 3R 2R R B R 0 v] A7 i ol H
H bR REE K T E A LA WA T B9 R 3

O3 E B SR IR BSOS A A R
AL HE Qi

a. NG R) | BRSO i Ak | JF R
1H PN S0 SR A 2 TR 2 3 S LR Il A TE A U
Ji [ T e 0 BN A 2 SR R R H AR
PRERAA B 52— R REL,

b. A5 JC AT AT ol S 1 H bR ek BUE C B T 2, B
BN g, HMIREL T —2

c. ARG HELEE, Gk T
_ﬂgo

d. 7P BOFIC SR R B, MR A I ) SR AL A
R RO R M X <L F1 X, =1+ 1 X 214
B2 B 43 B A TR Btk ) 25 % B 2 A8

Tl
e. TEEEFCr 4k P TEOOH S 7 SR A 2R
SRR b,

£, A7 F R SR A% IR S 2,

g AT A PR E R R Sg B S kY i
Tt 2 4 e DI A ol 2 i I AL ) B A0 A

h. W7 B (1) 2 f i — A R KR B A (e
#ESEH) RO N G E SR R IR e =2 b,

Hy L AT A S A AR BEE el LR B
DU, SEPRitSrp YA B A AT RUSRAS I A
ZiR ARCH RGROR U R B R AR R | S A
N ERE S RN R T N R R R T
FEmS Bk AR AN A 1 Frs

¥
| P A 0 oRe A 3 ) |

PRI 1 5

Peft— Ao Ak
JHN SRR

A

 [EARRE E k2
Ly St

B 1 aREREEREE
Fig.1 Flowchart of branch & bound algorithm
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Tab.2 Performance analysis of parallel branch & bound algorithm
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Tab.3 Performance analysis of series
branch & bound algorithm
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Reactive power optimization based on primal-dual interior point method
and branch & bound algorithm for distribution network
and its parallel implementation
WANG Yun,JIANG Quanyuan

(College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)
Abstract: The primal-dual interior point method and the branch & bound algorithm are integrated and
applied in the reactive power optimization,and a parallel branch & bound strategy is proposed,which adopts
asynchronous communication and master-slave control mode. In parallel,each machine of the parallel
platform with distributed memory generates the decision tree and executes the branch & bound operation for
its own process. Results of two tests show that,the parallel strategy balances the load well,improves the
computational efficiency effectively and obtains an excellent speedup ratio.
Key words: reactive power; optimization; interior point method; branch and bound; parallel computing;
models
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Distribution grid reconfiguration based on extreme learning machine
WU Dengguo, Ll Xiaoming
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: To minimize the active power loss of distribution grid reconfiguration,a neural network
reconfiguration model based on the extreme learning machine is proposed,which reflects the nonlinear
relationship between the load pattern and the switch state of distribution grid. Having simple network
structure and fast training speed,the model takes the load pattern as its input and outputs the switch states
to reconfigure the distribution grid with minimum active power loss. The structural risk minimization rule of
the statistical learning theory is introduced into the extreme learning machine based on the empirical risk
minimization to minimize the empirical risk and confidence interval. The actual risk is thus minimized and
the expectation error is decreased. Simulative research is carried out for two typical cases of distribution
network reconfiguration with different reconfiguration models:support vector machine,BP neural network and
extreme learning machine. Results show that the proposed model has both better generalization performance
and faster training speed.

Key words: distribution grid reconfiguration; minimized grid loss; extreme learning machine; structural

risk; empirical risk; models; electric power distribution; risks



