538 % 45 14 1Y) €N ERBEY DM Vol.38 No.14
20107 H 16 H Power System Protection and Control Jul. 16, 2010

ETFHIEAZHN- BSBEEREREITE

Ko, REGR, FEfh, A &, Bl

(HXFLAEEZLEIEFE, Hd KV 410082)

BE. BRE—F A SR E T EE%R N1 X THACELRTEREGIEF ik, ZF kR AFEG EHRK BB ™
FHNE, BA) A A BERIFOEH T EORES T T { B B ERE A0 1~ 3 R BUE, sk ial A
BB Ty R ATIRUL, T Heak AR A Mo R AR b KA RS HF LT R IE R B, 7 ik f b da KM 545 ™ £ A2
BHATHS, AR e BT, TR FRA T sE s A T B, IBEE30 & IBBEST B4 2 % L 69 H 0l 3aE
Ti%F k.

KR HARESE; N1 8, REESI, GRS MEHA

N-1 steady-state voltage margin calculation based on fitting computation method

ZHANG Xiao-bing, WU Zheng-qiu, LI Lian-wei, ZHONG Hao, GE Jian-wei
(College of Electrical & Information Engineering, Hunan University, Changsha 410082, China)

Abstract: This paper proposes a fitting method to calculate the critical point of static voltage under branch outage
contingency. Firstly, it ranks the branches using left vector. Secondly, it obtains the 1 to 3 degree derivatives of load parameter and
state variables by Taylor’s series expansion under base network topology. At last, the load margin could be quickly and exactly
calculated by the 4-parameter fitting. As it could rank the contingency branches and get the exact load margin after branch outage,

dispatching center can use it as an estimation tool for steady state voltage. IEEE-30 and IEEE-57 bus systems verify this technique.
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Tab.1 Result comparison between i/u approximation,

imitate approximation and continuation power flow when
three-phase tripping on IEEE 30 bus system

BT A L
3 u RIIE3 WATRE LR
B i i
2 4 0.460 6 0.458 8 0.457 8
2 5 0.205 2 0.1339 0.140 0
3 4 0.425 6 0.3753 0.2400
2 6 03975 0.3953 0.394 2
4 6 0.463 3 0.4372 0.3999
5 7 0.538 5 0.5378 0.5380
6 8 0.5320 0.5251 0.498 7
6 9 0.491 2 0.479 4 0.466 2
6 10 0.508 2 0.507 6 0.507 4
12 14 0.5380 0.536 4 0.5349
12 15 0.516 2 0.509 5 0.500 6
12 16 0.5386 0.536 5 0.533 4
14 15 0.546 0 0.5459 0.545 8
16 17 0.544 4 0.543 7 0.542 4
15 18 0.540 6 0.538 6 0.5345
18 19 0.545 8 0.545 4 0.5439
19 20 0.543 7 0.5418 0.528 8
10 20 0.5328 0.527 4 05136
10 17 0.544 8 0.543 7 0.538 3
10 21 0.529 2 0.5253 0.520 2
10 22 0.540 9 0.540 8 0.540 6
21 22 0.546 7 0.546 7 0.546 6
15 23 0.5392 0.536 4 0.530 6
22 24 0.5374 0.5342 0.528 6
23 24 0.544 2 0.543 6 0.542'5
24 25 0.546 4 0.546 2 0.546 2
25 27 0.5411 0.538'1 0.528 9
27 29 0.524 0 05138 0.488 9
27 30 0.502 1 0.480 2 0.454 7
28 27 0.416 3 0.320 5 0.262 9
29 30 0.5379 0.5351 0.529°5
8 28 0.540 8 0.540 8 0.540 8
6 28 0.527 5 0.5215 0.509 8
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Tab.2 Result comparison between A/u approximation,

imitate approximation and continuation power flow
when three-phase tripping on IEEE 57 bus system
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5 4 0.621 89 0.621 656 0.621 507
6 4 0.620 026 0.619 644 0.619 383
7 6 0.617 056 0.616 250 0.615 607
8 6 0.605 129 0.604 400 0.603 972
10 9 0.622 698 0.622 664 0.622 792
119 0.623 207 0.622 906 0.622 552
12 9 0.615 257 0.615 229 0.615214
13 9 0.624 685 0.624 709 0.624 72
14 13 0.625 594 0.625 533 0.625 471
15 13 0.599 48 0.598 596 0.598 05
15 3 0.605 615 0.601 993 0.607 957
6 5 0.627 689 0.628 295 0.629 406
12 10 0.601 724 0.598 237 0.594 615
13 11 0.619 247 0.618 116 0.616 782
13 12 0.593 342 0.588 667 0.583 386
17 12 0.574 999 0.569 598 0.565 151
19 18 0.617 452 0.615 240 0.612 689
20 19 0.624 58 0.623 709 0.621 99
21 20 0.626 371 0.626 316 0.626 442
22 21 0.626 863 0.626 832 0.626 442
39 37 0.626 724 0.626 581 0.622 27
40 36 0.627 084 0.627 209 0.628 485
11 41 0.609 233 0.608 344 0.607 702
43 41 0.605 68 0.601 285 0.595 467
49 48 0.624 712 0.624 558 0.624 44
50 49 0.626 619 0.626 314 0.625 704
51 50 0.612 571 0.610 143 0.607 668
13 49 0.569 478 0.564 832 0.562 511
54 53 0.620 805 0.618 628 0.613 856
40 56 0.628 561 0.628 596 0.628 484
41 56 0.614 631 0.614 204 0.614 112
42 56 0.625 225 0.624 826 0.624 242
39 57 0.623 273 0.622 809 0.622 27
56 57 0.624 486 0.623 332 0.620 947
49 38 0.618 113 0.617 741 0.617 512
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Tab.3 Time comparison of execution time when three-phase

tripping on IEEE30 bus system

ST T — L
Fg PO om0 Ban
h/s  mwm/s pomn/s  EE/s
IEEE30 0.2210 0.014 0.085 0.002
IEEE57 0.384 7 0.025 0.153 0.004
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