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(The ATC Calculation Method with Thermal Constraints and Voltage Stability Constraints)
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Abstract

This paper proposes two fast calculation methods of ATC. These two methods evaluate ATC with thermal
constraints (Thermal ATC) and ATC with voltage stability constraints (Voltage ATC) respectively.

The ATC with thermal constraints was based on the linear incremental power flow to account for the line
flow thermal loading effects when the n-1 security constraints wewe included. The ATC with voltage stability
constraints used two-bus equivalents of the system to find the maximum load at a load bus before reaching the
voltage stability problem. The methods were tested on the IEEE 30bus systems and the results obtained were
compared with those found by some other methods.

Key Words : Available Transfer Capability(ATC), Power Transfer Distribution Factors(PTDF),
Line Qutage Distribution Factors(LODF), Voltage Stability
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Fig. 1. Two Bus Power System
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Table 1. ATC Results for Case A Using PTDF

ATCIMW] Overloading
PTDF | Pss/e Branch

Case | From | To

A-1] 2 10 | 707767 | 70.3 15-18

A-2| 13 | 10| 357172 | 331 15-18

A-3| 23 | 10 | 352753 | 30.5 15-18
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Table 2. ATC Results for Case B Using PTDF

ATCIMW] Overloading
PTDF | Pss/e Branch

Case | From | To

B-1| 2 15 | 44.6896 | 41.9 12-15
B-2| 22 | 15| 62.1511 | 54.1 12-15
B-3| 27 | 15 | 24.9597 | 245 25-24
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Table 3. ATC Results for Case A Using LODF

ATCIMW] | Overloading | Outage
LODF | Pss/e Branch Branch

A-1| 2 | 10443332 397 15-18 9-10
A-2| 13 | 10238363 | 124 15-18 12-16
A-3| 23 | 100196139} 103 15-18 23-24
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Table 4. ATC Results for Case B Using LODF

ATC[MW] | Overloading | Outage
LODF | Pss/e| Branch |Branch
B-1{ 2 | 15349351 | 357 12-15 14-15
B-2| 22 | 15(43.6867 | 465 12-15 23-24
B-3{ 27 | 15]11.5014| 34 24-25 21-28
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Table 5. ATC Calculation Time Table 8. ATC lteration Number
PTDF | LODF RPF Voltage Stability RPF
System fsec] | [sec] [sec] System [914] (3]
A=0.011 A=0.05 A=1.01 A=0.5
1| 039 | 056 48.39 588 1 4 24 49
Case A| 2 | 047 | 033 22.70 492 Case Al 2 5 24 50
3 | 031 | 059 20.92 475 3 4 21 41
1| 031 | 066 19.53 433 1 7 13 26
Case B} 2 | 033 | 064 24.17 5.27 Case B| 2 7 13 25
3 {044 | 056 12.45 281 3 10 13 25
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Table 6. ATC Results for Case A

ATC Low | repeat
Case| From) To PIMW]|Q[Mvar] | Voltage |number
A-1( 2 10| 11499 | 39.65 11 4
A-2! 13 [10{ 10468 | 36.09 17 5
A-3| 23 | 10| 89.30 | 30.79 19 4
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Table 7. ATC Results for Case B

ATC Low | repeat
Case| From) To PIMW]|Q[Mvar] | Voltage | number
B-1| 2 |15 9637 | 29.39 15 7
B-2{ 22 | 15| 9267 | 28.26 15 7
B-3| 27 | 15| 9299 28.36 15 10
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