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New algorithm based on the sensitivity and the compensation methods for
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Abstract:
tranditional methods. The impact of line-outage is simulated by power into nodes and the branch power is calculated by the use of the

This paper proposes a new algorithm based on the sensitivity and the compensation methods after the study of

sensitivity. Sensitivity formula has been deduced by linearizing the power flow equation based on the fact that the branch active
power flow has a relationship with the voltage phase angle and the injected power of nodes. Through the study of traditional
compensation method, a new equation simulating power into the node has been deduced. The results of the new algorithm based on
the sensitivity and the compensation methods approach that of Newton-Laphson algorithm and iterative calculation isn’t required in
the process. High accuracy and fast computing speed have been verified by the calculation result of CEPRI-36 test system.
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Fig.1 Schematic diagram of method
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Fig.2 Schematic diagram of equivalent network
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Fig.3 Schematic diagram of compensation method
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Fig.4 Flow chart of on-line calculation
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Tab.1 Comparison of power flow algorithm (disconnection
of 19-21branch)

JT Wit /pu

i AL SRS Hif

Haik MEGEES RIRIIRES
9-10 3.4419 3.469 91 3.750 1
9-22 0.907 1 0.9218 0.7715
9-23 0.350 7 0.352 84 0.2212
24-9 2.5876 2.599 53 2.597 1
10-11 3.4754 3.469 91 3.7490
11-25 3.1440 3.469 91 37525
15-12 1.867 1 1.859 00 1.286 5
26-12 3.6346 343112 3.709 9
12-27 5.0419 5.290 11 5.004 3
13-17 5.276 1 5.22173 4.959 6
28-13 5.2359 522173 4.9515
14-15 1.857 4 1.859 00 1.2993

F2 BIRITESERILE (BIFFZEK9-10)
Tab.2 Comparison of power flow algorithm (disconnection
0f 9-10 branch)

FF Wi /pu

pai A3 BRI Hi

P PR EES WA
19-14 0.868 8 0.863 35 0.9216
17-16 5.061 8 5.032 56 4.986 0
16-18 0.000 6 0.000 02 0.000 0
19-16 0.9532 0.955 09 0.954 4
20-16 0.7359 0.765 06 0.783 1
21-16 0.893 1 0.899 69 0.908 8
16-29 2.618 1 2.556 11 2.5587
19-21 1.346 7 1.342 20 1.290 3
30-19 2.5520 2.547 80 2.5529
22-20 1.498 6 1.531 44 1.564 2

22-21 02711 0.282 12 0.346 0
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Tab.3 Comparison of power flow algorithm (disconnection
of 20-16 branch)

TE W it /pu

i A3 RIS A

R S BUR/RES
15-12 1.280 3 1.269 83 1.146 8
26-12 4.089 1 4.146 44 3.9032
12-27 54215 5.416 27 5.046 0
13-17 5.369 6 5.342 74 4.962 4
28-13 53104 5.342 74 49787
14-15 1.254 4 1.269 83 1.143 8
19-14 1.2827 1.275 80 1.148 1
17-16 5.3449 5.342 74 5.1835
19-16 1.079 8 1.074 33 0.9855
21-16 1.1952 1.18528 1.010 8
16-29 2.1452 2.467 72 2.5341
19-21 0.716 4 0.719 70 1.001 7
30-19 24551 2.448 40 2.522 4
22-20 0.738 2 0.730 54 1.441 8
22-21 1.206 3 1.199 19 0.7330
23-22 0.6132 0.607 53 0.738 4
24-23 3.616 6 3.616 63 3.6224
25-26 42105 4.204 72 39519
27-28 5.4383 541627 5.0459
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