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A Study on The Available Transfer Capability(ATC)
with Transient Stability Constraints

AFL AL -0 E
(Yang-il Kim - Sungwon Jeong - Jachyeon Gim)

Abstract - In recent years, electric power systems have been experiencing a rapid change due to the increasing
electricity market. For the effective use of power system under the deregulated environment, it is important to make a
fast and accurate calculation of the maximum available transfer capability(ATC) from a supply point to a demand point.
In this paper, the purpose of this research is to calculate ATC fast and accurately for securing the stability of system
and raising the efficiency as a result of anticipating transmission congestion according to transmission open access
progressed in the future under the regulated environment of electricity market. In this paper, a study utilized a relation
of the potential energy and energy function by which calculated CCT and then utilized a relation of PEBS for transient
stability ATC calculation. In this paper, ATC was calculated as RPF and Energy Function method and calculation results
of each method was compared. Contingence ranking method decided the weak bus by the Eigenvalues of Jacobian matrix
and overloading branches by Pl-index. As a result, a study proved the fast and accurate ATC calculation method
considering transient stability suggested in this paper. Through the case study using New England 39 bus system, it is
confirmed that the proposed method can be used for real time operation and the planning of electric market.

Key Words : Available Transfer Capability(ATC), Repeated Power Flow(RPF), Transient Stability
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Steady-state
ATC Part
« 1, is Fault cleaning time

Reduce ATC = . (CCT)Y is 015 with
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» Detailed analysis of
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« Calculate ATC
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Analysis (TSA)
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Fig. 3 Flowchart for ATC calculation
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Table 1 Eigen-values of New England 39 bus system

Eigen-values

Rank Bus No. AP AQ
1 4 : 0.00
2 27 0.000 0.00
3 5 4.331 0.00
4 15 31.299 0.17
5 21 42.643 4.04

= 2 New England 392412 P| x| Z 1}
Table 2 Pl-index of New England 39 bus system
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Table 4 ATC results for case using transient stability

Line
Rank From To
1 6 31
2 21 22
3 15 16
4 6 7
5 2 3
6 6 11 9.1218
7 2 25 9.0958
8 5 6 9.0298
9 16 21 8.9249
10 23 14 8.7129

F 2& HFeAse s dAd Jme AL
SR 6-31W M2e Tdr A

Tl [o}
AR AA=EYer AL dAARY FHALE 15-16
Az7t £ A459%

52 FaatEl ATC At Amp

¥ 32 RPFE o] &% AxEx=E A4 E 2] Base Case
Ax FHAHI] FHAAGoR e A AEpA AR 47
g2e wEste A=dw st @ w7t ATCE =747 3
Foloh,

x 3 RPFE ol&%F Algllel ATC A&t Zxl

Table 3 ATC results for case using RPF

ATCIMW] Overloading
Case | From | To PIMW] | QIMvar] Branch lmax
A-1 15 793.60 379,44 4-5 1.48
A-2 31 24 771.50 -230.50 4-5 1.50
A-3 27 736.22 197.81 4-5 1.62
B-1 37 15 659.20 315.18 15-16 1.06
B-2 24 72212 -21575 2526 1.34
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ATCIMW]

Case From To PIMW] QIMW]
A-1 15 745.60 356.49
A-2 31 24 734.468 -219.44
A-3 27 699.70 188.0
B-1 15 614.40 293.76
B-2 37 24 660.404 -197.31
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Table 5 Results for f« (RPF)

Case From To t ol VPI?X PEBST?I;ZSSIHg
A-1 15 0.078 1.3479 0.264
A-2 31 24 0.078 1.4019 0.264
A-3 27 0.086 1.6232 0274
B-1 15 0.081 1.7217 0.317
B-2 37 24 0.041 15677 0.280
T 6 DEHH LAHAZH) HMH D

Table 6 Results for L« (Transient stability)

Case From | To t orit VPH;X PEBST?I;(;ssmg
A-1 15 0.1 2.8042 0.283

A-2 31 24 0.1 2.7432 0.286

A-3 27 0.1 2.7262 0.287

B-1 15 0.1 2.4820 0.343

B-2 57 24 0.1 2.6022 0.318
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