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Fig 1 Testingwiring scheme
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Tah 1 Average data tablesof DC circuit breaker fran all the tests
1 3, 1 5l, 21, 31, 51, 81, 101, 141,
L =1A ABB 548 44 92 44 37. 99 17. 77 7. 58 4 07 1 1320 0 0095
>2h 99 50 63 83 21 34 7. 59 Q0 52 00088 00064
746 44 117. 89 45 56 16 66 6 36 188 0 0344 0 0076
lh =3A ABB 274 00 104 44 53 71 16 94 454 303 0 0150 0 0089
118 50 6683 35 08 15 26 6 63 2 94 00732 0_0205
1403 83 54 22 15 30 5 14 156 0 054 0 0085 0 0072
I, =6A ABB >2h 176 33 48 79 16 60 7. 56 229 Q0 0072 0 0065
>2h >2h 78 13 14 03 4 41 159 02728 00071
2096 67 226 33 35 73 11 02 338 114 0 0251 0 0063
Ih =10 A ABB >2h 554 56 50 11 11 39 311 113 0 0113 0 0062
>2h 206. 17 26 23 7.83 2 22 077 00279 00172
>2h 573 33 52 76 9 76 2 88 0 86 0 2163 0 0053
I, =20 A ABB >2h 1431 11 72 71 12 78 3 67 124 0 3891 0 0055
>2h 191 17 3L 79 7.34 3 66 Q0 67 00655 0 0059
>2h 928 22 187. 56 33 99 6 29 172 0 3268 0 0041
(50A)
ABB
I, =40 A (63A) >2h 1231 50 176 44 43 44 8 97 353 0 0057 0 0040
>2h 428 00 28 11 5 89 172 Q 54 0 1829 0 0048
(40A)
332 2) 5 45
1) 23 4 5 ( :R014 - 16/6A)
2 ( :R014 - 16/6A) Tah 4 Testing data of fusible cutout mpacted by
Tah 2 Testing data of direct characteristics of five times current(model: R014 - 16/6A)
fusible cutout (model: RO14 - 16/6A) My 17 2 3 5 8 14
1", 17 5 3 5 8 14 Ty 27'42" 314" 600ms 100ms 35ms 11ms

T, 21'48" 308" 520ms 140ms 34ms 13ms
T3 33'54" 1'29" 600ms 94ms 35ms 14ms
T4 10'23" 1'06" 620ms 9% ms 35ms 15ms
Ts 16'22" 1'56" 600ms 92ms 37ms 12ms
/A 1021 1206 1810 3020 4823 85

T, 35'30" 4'13" 560ms 116ms 36ms 12ms
T, 30'65" 3'32" 500ms 118 ms 37ms 14ms
T3 43'30" 5'01" 420ms 160ms 35ms 15ms
T4, 32'40" 2'56" 510ms 112ms 40ms 12ms

T5  23'05" 49" 620ms 94ms 38ms 14ms
A 1021 1204 1807 3025 4823 85 I/l, 1701 2010 3016 5033 8038 14 166
I/l, 1701 2006 3011 5041 8038 14 166 5 5 ( - RO14 - 16/10A)
3 ( :R0O14 - 16/10A) Tah 5 Testing data of fusible cutout mpacted by
Tah 3 Testing data of direct characteristics of fusible five times current(model: RO14 - 16/10A)
cutout (model: RO14 - 16/10A) Wy 17 2 3 5 8 14
U, 17 5 3 s s 1 T, 2502" 333" 1040ms 169ms 56ms 32ms

T, 40'39" 4'23" 680ms 270ms* 90ms 35ms
T3 41'03" 350" 1100ms 208ms 58ms 22ms
T4 57'36" 302" 860ms 232ms 84ms 27ms
Ts 29'14" 325" 1060ms 192ms 59ms 20ms
/A 17.02 2012 3023 5023 8031 143
I/l; 1702 2012 3023 5023 8031 1430

Ty 10'02" 311" 960ms 216ms 61ms 15ms
T, 24'28" 4'52" 1180ms 192ms 68ms 23ms
T3 38'35" 521" 920ms 192ms 58ms 24ms
T4 27'11" 5'23" 1040ms 208ms 70ms 26ms
Ts 43'23" 323" 1030ms 190ms 74ms 23ms
/A 1702 2003 3029 5017 8131 143
1/l, 1702 2003 3029 5017 8031 1430 3) 2
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Fig 2 Recorded wave of operating characteristic of fusible cutout
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Tah 6 Conventional matching tablesof DC circuit breakers

63
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R014 - 16/10 A,

4 3

bk =Jo/[n(r +1) +rj+rk]

110 kv 220 KV

220V,
300 Ah 500Ah,

S 7
7
Tah 7 Conaulting table of DC short circuit current
200 Ah 300 Ah 500 Ah
DC220 V 2149 A 3100 A 5047 A
) 2 200 A,
IA
4 4
4 41 , 1
1A 3A 6A 10A 20A 63A(50A 43A)
1)
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A arvey of modeling and optim ization methods on generation expansion plannng

L I Xisoming", CHEN Jin-fl, DUAN Xian-zhond, CHEN Yue-hui®, SONGA i-hond'
(1 Henan Electric Power Survey and Design Ingtitute, Zhengzhou 450007, Ching;
2 College of Electrical and Electronic Engineering, Huazhong U niversity of Science and Technology, W uhan 430074, Ching
3 Hunan Electric Pover Group Ca , Changsha 410007, Ching
4 Henan Electric Pover Campany, Zhengzhou 450007, China)

Abstract:  In this paper, a survey of the optimal models on generation expansion planning (GEP) ispresented The influence on
GEP are discussed, which are caused by demand-side management, environment protection and the pover market The differences of
objective functions and constraints in these models are analyzed Then, the optimal methodson GEP are smmarized, such asdynanic
progranming, mixed-integer progranming, expert systams, fuzzy set theory, genetic algorittm, artificial neural netvorks, etc Finally,
some probleans o be lved are put foward

Key words power systan;  generation expansion planning (GEP); model;  optimization methods  survey
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Character istic analysis of DC circuit breaker sand fusesused n substation

PENG Xiang-yang', CHEN Xianwef’, PAN Lond
(1 Kaifeng Power Supply Campany, Kaifeng 475000, Chingz 2 Zhengzhou Power Supply Campany, Zhengzhou 450000, China)

Abstract:  There aremany DC circuit breakers and fuses in the DC systam of substation But soime data on anpere - second of their
operating (fusing) characteristic are not usually provided by manufacturers ecifications, and it is fuzzy for on site users to know the
operating characteristic about coordination anong DC protection systens, which can affect on selecting DC protection systan’s parane-
ters of thewhole set electric device for substation in ssme degree  For knowingwell about the fusing characteristic of DC p rotection and
controlling elenents, some reaonable strategies are presented and tested by choosing DC circuit breakers and fusible cutout with main-
stream configure trial and error A sa rewult, sme pivotal problems are detected fram corrective testing data, which are the basisof re-
searching into the coordination anong different levels of DC protection systens for substation

Key words subdstation; DC systan; breaker, fuse  different levels  characteristic
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Survey of fault location algor ithm based on two-term nal data of transn ission Ine

YUAN Yu-chun', L U Xiao-chuar’
(1 XihuaUniversity, Chengdu 610039, Ching, 2 Chengdu Fuhe Electric Group Ca , L td, Chengdu 610041, China)

Abstract:  There are many factors that influence the accuracy of fault location using tvo teminal data Fault location algorithm using
wo-teminal data of transnission line is discussed in thispgper The principle of the algorittm and their limitationswhen goplied in
practical systan are analyzed The conclusion is that the folloving factbrsmust be take into account then the results of the algoritm
may have high accuracy These factorsare, the data of transnission line of wo teminalsmay be unsynchronized, the paranetersof the
transnission linemay have error, the transnission line is un-trangosed, compensating equipments are installed in transnission line
Key words transnission line  fault location; two-teminal data; fundamental frequence  power systan



