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An Algorithm for BITC Evaluation considering
the Power Control Characteristics of FACTS Devices

FOM WS ORK R KT
(Yong-Beum Yoon - Jin-Boo Choo)

Abstract — In this paper, sensitivity based approach to estimate BITC(bilateral interchange transfer capacity) considering
the real power flow control function of FACTS devices is presented. The real power flow setting of the FACTS devices is
adjusted so that it transfers the power flow from the first violation point of transmission capacity to other transmission lines
in the power system, thus allowing more power to be transferred from the specified generator bus to the specified load bus.
The transfer between the two bus locations is increased from this new operating condition until a violation of transmission
capacity limits occurs or until the setting of the FACTS devices can no longer be adjusted. The proposed algorithm is
illustrated using examples of small and real life power system.
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Fig. 1a Ideal FACTS Devices without energy source
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Fig. 1b Equivalent Ideal FACTS Devices model in
BITC evaluation
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Fig. 3 Six bus system
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Table 1 BITC; and bottleneck lines in six bus system
without FACTS Devices

imA 5 6

iwd | BITC,(MW) |92 42| BITC;MW) |42xdz
1 7.0881 4-5 32.1345 3-6
2 9.8247 4-5 10.3735 2-3
3 87400 4-5 19.6416 3-6
4 5.8982 4-5 22,5712 4-5
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Table 2 Line flow in case of injection power change

at bus 1, 5
RS R e ZIRZAS 15U EA FAAHA A
2A|RA (MW 2% [2F&| 27 [278[27571%
(MW) | (%) |[(MW)! (%) (MW)
1 80 41.22 52 42.08 53 +0.86
3 60 46.28 77 45.42 76 -0.86

5 | 1059 21 1250 | 25 +191
1 40 0.69 2 501 13 +4.32
2 45 | 3569 79 (3292 73 =277
2 30 | 1930 64 2207 74 +2.77
5 4 35 | 3069 88 |3500| 100 +4.31
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Table 3 BITC; and bottleneck lines in power system
with FACTS Devices

iZAd 5 6
2 BITC;(MW) |8 £X 2| BITC;MW) | &X 2
1 151097 2-5 52.9266 1-6
2 15.0847 2-5 20.1337 3-6
3 15.0807 2-5 53.4502 1-6
4 15.1306 2-5 30.5616 3-6
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Table 4 Line flow in case of injection power change at bus
1, 5 in power system with FACTS Devices betw-

een bus 4 and bus 5

FACTSl 9&
+48% 37Hd F0E%
A B8 s
B 23 (MW) 25 |dzzrg| 2% |dzzeg
(MW) (%) (MW) (%)
6 | 1| 8 41.22 52 4457 56
6 | 3| 60 46.28 77 4293 72
3] 1| 50 1059 21 18.03 36
4 |11 4 0.69 2 5.01 13
312 4% 3569 79 24.90 55
5] 2| 3 19.30 64 30.09] 100
514 3 3069 88 3300|100

FACTS?|712l S&MY HO{SEME T8 24 S8 WIt A4D2|F

Trans. KIEE. Vol. 48A, No. 2, FEB. 1998

Y 4 AAEFAEE
Fig. 4 Network Diagram of real life power system
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Table 5 BITC from bus # 10400 to load buses

B&A4 | FACTSE 9l 4% FACTSA A A
1400 109.8614 MW 1335962 MW
1500 114.9698 MW 1386215 MW
1600 116.4950 MW 139.8836 MW
1700 118.1780 MW 133.0042 MW
1800 109.5685 MW 134.4134 MW
2400 9.8022 MW 31.8536 MW
2500 122.9264 MW 1487896 MW
2700 112.0379 MW 137.3248 MW
4600 110.0450 MW 1356471 MW
4700 1241052 MW 151.2263 MW
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Table A.1 Initial load flow data of six bus system

EANs Ry Adpu) A TUns
(Degree) (MW+MVAR)
1 PQ 0.998 -12.1 -525 - 300
2 PQ 0.998 -124 -55.0 - j0.0
3 PQ 0.999 - 97 -0.0 - 300
4 PQ 0.999 -12.0 -30.0 - j0.0
5 PV 1.020 -09 50.0 + ;104
6 Slack 1.020 0.0 875 + j185

A2 62AAIT9 A=2doly

Table A.2 Transmission line data of six bus system

azey | Wudzsew | 4EER ) uzgaw)
1-6 0.0000 + j0.5180 80 4122
3-6 0.0000 + ;0.3700 60 46.28
1-3 0.0000 + j0.4070 50 1059
1-4 0.0000 + j0.3000 40 0.69
2-3 0.0000 + j0.1330 45 3569
2-5 0.0000 + j1.0500 30 19.30
4-5 0.0000 + j0.6400 35 30.69
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