34 21 Vol 34 Na 21

68 2006 11 1 RELAY Nov. 1, 2006
1 1 2
(1 , 200072, 2 , 200090)
) , NCP
KKT
, L evenberg -
M arquardt
: ™M73 DA : 1003-4897 (2006) 21-0068-06
0 L L
[1,2] ,

; [5] [6] [7] [8]
: [5]

[3]

, [6] :

: [7]

[8]

(50377023) ; (05AZ28) ,



69

p?,  p, pl™)

k , 1
m
m =n ’ én,n]
. é""<0
e""z0 :
m 1
n ’
i,
él,l] él, 2]
2,1] 2,2]
] d
5; JQ
E. TxT
k d

T

4" - & - S el el

n=1

gl ik P
i k
2
OPF ,
OPF
min f(£5
’ st gld =0 (2)
NERK
1 Z= () (o m
f ,
N
g
n n
p ,
k
S dver, . oF
pi i
-
m,n]  _ , ,
. - K
" ALl K
[6] : A i k OPF
n
3
m# n
n
m 31
APElll .................... A.Un’l’
, ém,n] =0 M:’E‘.’ (opF’ )1 Aig
apy - aAg
N 'pm (0PF! s i
él,T
RIS W R m:l.
d>" L] (E], . :
a — R AT
éTle By,

, T i
1

Fig 1 Tme-of-day price representation considering

=0 (1) inter-teannoral demand-price elasticity effect



70

OPF
1 , (opF) ™M K
OPF k
[Ei]TXT(i:]-v !M)
A pY
(i=1,2, M) k AP 32
AN (=12, M) Kk a1
AN 1Y AR ik
R Rlo AN (2)
ik AL AL
1 ’
(1)
k 1
, , (1) (2
(w [d” - dy’, Ld"” -dy' 1T =[E] PT-ph, el -pp' T
i=1,2 ,M( )
min f(Z9) (3)
2% st gt29, @) =0 k=12  T( )
AN
[9 11]
, (3) (29 , NCP FicherBumeister (
KKT B ),
—KKT , Kuhn-Tucker W, R-RW(ab) =a+b- Ja +5 (5)
(E’k] )\—[')k] —["k])
AT ), ‘WY (a, b) =0<a= 0, b= 0,
: ab=0 KKT
VATCAD I 5 R4 CAY: i W TRl KKT
viRlZY) =0 2 : pi.
70 ¥y =g (4) A
gt2",d) =0 (3)
>0, mZ9) 20, (™). AZY) =0
(1'{ [d -do’, L d -d 1T =B N N, A AT
i=1,2, ,M( )
vi(ZYy - K™Y vgtZY, d ) - @) vAlZY) =o (6)

k=12 | T

1y gtZe, @) =o

W (@), m29)) =0
NCP




(5) (0,0) : 6
OPF KKT -Q2 Q 006 Q 00 (o)
, E Q04 -Q02 Q 006 Q 00
6
, Q 00 Qo4 -Q2 Q 006
, Q 006 Q 00 Q04 -Q2
LevenbergM arquardt ~~ '° 9 10 Ee
4 , 11 12
6 Q05 13 14 2
) 78
[EEE-14 , 5 1 ,
3 1 1
1, f=a P +hP + () - " (
¢ ( /Mwh) 1 10, Q9% ) ,
4 \ 1 1 , '“ ”
\ 1(0 00 4 00) : )
, 2(4 00 8 00) 4(20 00 24 00) " ) ,
, 3(8 00 20 00) , ) Pio
Q8/120/20/10
1 L
Tah 1 Generator cost coefficients and power Iimitations '
Cost coefficient pg"x  p@nin Q@ Qg@nin
BusNa y
a b c /p u /p u /pu /p u
1 6300 200 0 0 10 a1 20 -03 12 40 /
2 3500 1750 0 Qs Q2 10 -Q2
3 12500 1000 0 08 Q15 @8 -Q15 MW h( 1) 250  MwWh( 2/ 4) 300
4 166 8 3250 0 Q45 a1 a6 -015 MW h ( 3) ,
5 5000 3000 0 Q45 Q1 05 -01
( 2
2
Tah 2 The result comparion of tme-of-day price and load active power
[ - (Mwh) "t MW
1 2 3 4 1 2 3 4
6 223 2 47 373 2 47 0 089 6 0 1120 02240 01120
2 33 2 50 319 2 47 01031 01188 0186 01166
; 224 2 49 3 56 2 49 0 0 0 0
234 2 51 322 2 48
8 223 2 48 373 248 0 0 0 0
2 33 2 50 320 2 47
9 2 24 2 49 4, 00 2 49 02360 02950 05900 02950
2 34 2 51 323 2 49 02477 03000 05439 02970
10 225 2 50 4. 00 2 50 00720 0 090 0 01800 00900
235 2 53 324 2 50 00824 00937 01311 00905
1 2 24 2 49 391 2 49 00280 0030 00700 Q0350
2 35 2 52 3 22 2 49 0 033 6 0 037 2 00474 00358
1 2 24 2 50 392 2 50 00488 00610 01220 Q0610
235 2 52 322 2 49 00543 00630 0098 00618
13 225 251 397 251 0 108 0 01350 02700 01350
2 36 2 54 324 2 50 01264 01392 01755 01343
1 228 2 55 415 2 55 01192 01490 02980 Q1490

2 39 2 57 331 254 01294 01446 01793 Q 1377




72

78

0 038 4MW,

MW,

0 004 6 MW

(1]

(M].

2

2

6

0 0135

0 006 8 MW

Fig 2 Adjusment of load for node 6

1

, 2002

KKT

(2]

[4]

[8]

[9]

[10]

[11]

SHANG Jin-cheng, HUANG Yong-hao, X A Qing, etal
Study and Application of PoverM arket Theory[M ]. Bei-
jing China Electric Power Press 2002
: : .o (M].
,1998
YU Er- keng, HAN Fang, X [E Kai, etal PowverM arket
[M]. Beijing China Electric Pover Press 1998
Schweppe F C, CarananisM C, TaborsR D, etal Sot
Pricing of Electricity [M ]. Boston: Kluver Academic
Publishers, 1988
[J]. ,2000, (8):1-3
JA Bin, WANG Xiu-li, WANG Xi-fan Types of Elec-
tricity M arginal Pricing and Its Soecialties [J]. East Chi-
na Electric Power, 2000, (8): 1-3
David A K, Li Y Z, Effect of Inter-tenporal Factors on
the Real Time Pricing of Elasticity[ J]. IEEE Trans on
Power Systems, 1993, 18 (1) : 44-53
Xie K, Sng Y H. Optimal Denand-Price Elasticity M od-
eling in Optmal Powver Flov via A Nonlinear Interior
PointM ethod[ A ]. Intemational conference on Electric U-
tility Deregulation and Restructuring and Power Technolo-
gies 2000 185-190

[J]. :
2005, 25 (24) : 34-40
L I Sheng-hu, DNGMing Coordination © Powver System
Operational Reliability in PowerM arket Based on Price E-
lasticity[ J]. Proceedings of the CSEE, 2005, 25 (24):
34-40

[J]. , 2005, 29 (14) : 10-
14
WANG Bei-bei, L | Yang, WAN Qiu-lian Influence of
Denand Elasticity on W ithholding Generation Capacity
under Unifom Clearing Pricing[J]. Power Systan Tech-
nology, 2005, 29 (14): 10-14
Wang X, Li Y Z, Zhang S H. Oligopolistic Equilibrium
Analysis for ElectricityM arkets aNonlinear Camplemen-
tarity Approach [ J]. |EEE Trans on Power Systans
2004, 19(3) : 1348-1355
TorresGL,QuintanaV H,Optimal Power Flow by aNon-
linear CamplementarityM ethod[ J]. IEEE Transon Pow-
er Systans, 2000, 15(3) : 1028-1033
[J].

, 2004, 24 (9) : 130-135
ZHANG Yongping, TONG Xiao-jiao, Wu F F, et al
Study on Samisnoooth Nevton Optimal Powver Flowv A Igo-



rithm B ased on Nonlinear Camplementarity Problem Func- (1980-), , ,
tion [J]. Proceedings of the CSEE, 2004, 24 (9) : 130- ; E'mail: dodoyun@126 cam
135 (1947-), , , ,

2006-03-02; :  2006-05-16 (1958-), :

T me-of-day pr ice consider ng nter-tamporal danand-pr ice easticity effect

HU Dan-yun', L | Yu-zend' ,\WE| Gand
(1 Shanghai University, Shanghai 200072, Chingz 2 Shanghai Institute of Electric Power, Shanghai 200090, China )

Abstract:  Inter-tamporal demand-price elasticity effect is discussed firstly Then it is introduced into the classical marginal cost cal-
culation based on optmal power flov and a tme-of-day price representation considering the effect of inter-tenporal demand-price elas-
ticity isobtained The newvw model reflects the customers regonse o the change of price and can induce the result of load adjusment
Furthemore, the Nonlinear Camplementarity Approach is utilized b lve the problen Through introducing NCP function, the ine-
qualities in all the KKT conditions of corregpondingly independent OPF models of different periods are trandomed into the linear
foms Then combiningwith the linear functions fomed by demand-price elasticity effect, a setof linear optmal functions about all pe-
riods and all nodes isobtained Finally, an mproved L evenbergM arquardt-type algorithm based on sub-gradients is utilized o search
the optimal values of the model
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Design of autamation synchronizer based on double m icr opr ocessor

DENG zhen-1i"*, JANG Jie', TANG Kunming' , WANG Zhi-bing’
(1 Chongging University, Chongging 400044, China; 2 Yibin University, Yibin 644007, Ching
3 Chongging Newv Century Electrical Ca ,L td, Chongging 400030, China)

Abstract:  Synchronization operation of generators is very essential in operation of powver systan. On precondition of operating correct-
ly and paralleling in rgpidly, it demands higher reliability and stability to ensure its security This pgper presents an automation syn-
chronizer with double microp ocesso——oneworking and the other in stand-by heat The hardwvare redundancy in the device can guar-
antee high reliability This device al® forecasts the difference of angle by adopting a linear interpolation method t gragp synchroniza-
tion opportunity rgpidly and reliably. The testing indicates that this device can realize synchronization operation with high-accuracy,
rgpidness, reliability and stability The device will be usually goplied o the situation demanding high reliability and fast synchroniza-
tion operation There is a nice goplication foreground in the field of the synchronization operation of heavy-duty generaiors

Key words doublemicroprocesor,  synchronization;  redundancy;  linear interpolation



