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Abstract - Recently electrical industry has
been rapidly restructured by deregulation in the
developed countries. The voltage stability
problem of a power system is associated with a
rapid voltage drop due to heavy load and it
occurs because of inadequate reactive power
supply at some critical buses. More effective
power system control means for line flow and
bus voltage are required for applying FACTS.

In this paper Jacobian method used to study
on the voltage stability, The Jacobian method
is to check the eigenvalue of the load flow
Jacobian matrix. If the power system is
unstable, one of the eigenvalues, at least, has

crossed the  imaginary  axis. This  paper
demonstrate enhancement of ATC by
application of STATCOM at WSCC 9-bus
system.
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Fig 2.3 STATCOM Model
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Fig. 2.5 Flow Chart for Total Transfer
Capability
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Fig 3.1 WSCC 9Bus System
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Table 1 Base Case of 9Bus System

AREA Generation Load Loss
[MW] | [Mvar]l | [MW] | [Mvar] | [MW] | [Mvar]
1 716 2714 125.0 50.0 272 54.12
2 163.0 6.65 100.0 35.0 056 4851
3 8.0 |-10.80 20.0 30.0 135 3562
Toatal 319.6 22.89 315.6 1150 463 13825

H2e 71F @9 4 A9E 589 @ Jdehius

27184 & AYL §5 4 Y (Base Case)
Table 2 Transfer Power of Each Areas

1 2 3
AREA P Q p Q P Q
1 - -84.32 1131 30.70 1.03
2 86.62 838 - 2410 | 2430
3 3054 | 1654 24.18 3.12
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Table 3 Eigen-value of 9Bus System

Bus No. APElgen valueAQ
4 0.00 0.00
5 -0.41 0.00
6 398 0.66
7 16.71 2.56
8 17.74 1.33
g 20.87 1.23
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Table 4 Transfer Power of Each Areas(on Busb)

1 2 3
AREA Q P Q P Q
1 -~ - -84.36 9.45 30.73 1.40
2 | %6 | 1047 | - | 3| B%
3 -30.56 -16.96 24.21 2.73 - -
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Table 5 Transfer Power of Each Areas(on Bus4)

i P 3

AREA Q P Q P Q
1 - - | 8406 | -190 | 3088 | 578
2 %4 | 08 | - - | B2 | 4

3 | 3042 | 906 | 2401 ] 3] - -
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Table 6 Transfer Power of Each Areas

2 3

AREA | Q P Q P Q
1 - - -14407 | -10.33 57.0 25.51
2 152.28 24.46 - - -42.22 -45.67

3 -56.23 -35.85 42,62 28.9 - -

x 7 A% Z7}A] Eigen-value
Table 7 The Result of Eigen-value

Eigen-value
Bus No. N ~0
4 -0.69 0.00
5 0.00 0.00
6 3.69 0.53
7 19.89 115
8 443 0.00
9 16.47 1.33
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Table 8 Transfer Power of Each Areas(on Bus4)

1 2 3
AREA Q P Q P Q
1 - - -159.02 1.35 64.26 2.5
2 169.09 22.33 -47.0 51.60
3| 6313 | 5L09 | 4753] 3626 | -

ki3 9 STATCOM EAA] z+ A7t 534
Table 9 Transfer Power of Each Areas(on Bus5)

1 2 3
AREA 5 Q P Q P Q
1 - - -154.89 28.45 62.35 37.16
2 163.44 -15.62 - - -46.53 -41.22
3 63.36 -47.07 46.93 24,14 - -
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