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An Approach for Optimal Dispatch Scheduling Incorporating Transmission
Security Constraints

B

(Chung, Koohyung - Kim. Balho)

Abstract - The introduction of competition in electricity market emphasizes the importance of sufficient transmission

capacities to guarantee various electricity transactions.

Therefore, when dispatch scheduling, transmission security

constraints should be considered for the economic and stable electric power system operation. In this paper, we propose
an optimal dispatch scheduling algorithm incorporating transmission security constraints. For solving these constraints,
the dispatch scheduling problem is decomposed into a master problem to calculate a general optimal power flow (OPF)
without transmission security constraints and several subproblems to inspect the feasibility of OPF solution under various
transmission line contingencies. If a dispatch schedule given by the master problem violates transmission security
constraints, then an additional constraint is imposed to the master problem. Through these iteration processes between
the master problem and subproblems, an optimal dispatch schedule reflecting the post-contingency rescheduling is
derived. Moreover, since interruptible loads can positively participate as generators in the competitive electricity market,
we consider these interruptible loads active control variables. Numerical example demonstrates efficiency of the proposed

algorithm.
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Table 1 Generator characteristics
EHHS Prin(MW) P (MW) ABRMW)
1 100.00 400.00 12.00
2 150.00 500.00 15.00
4 50.00 200.00 6.00
6 150.00 500.00 15.00
7 200.00 600.00 18.00
= 2 23t §M oolg]
Table 2 Load characteristics
DMHS PAMW) QD(MVar) L= {(MW)
2 70.00 34.00 0.00
3 175.00 85.00 10.00
4 140.00 68.00 7.00
5 200.00 97.00 15.00
6 325.00 157.00 15.00
7 350.00 170.00 18.00
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Table 3 Generation output by basecase OPF and trans-
mission security constrained dispatch scheduling

x 3 712x¢l OPF ¥ &SHAE AdE M X
off

SMAHE oz Heok SHAE 1
24 OPF
HE | (MW A | AEHAD | AEAID | S-ALD | A™AL D
AFEl 2-4 2-5 34 -7
(MW) (MW) (MW) (MW) (MW)
1 14305 | 14472 | 132,72 155.05 154.32 132.93
2 22750 | 22056 | 207.19 211.23 212.50 212,50
4 200.00 | 200.00 | 194.00 200.00 194.00 194.25
6 31167 | 31846 | 30346 303.46 303.46 303.46
7 377.78 | 376.25 | 358.3t 358.25 359.78 394.25
=z 4 7|20 OPF ¥ &$MAES ¥ Mot S2HAY
of ot g3l £=F o
Table 4 Load level by basecase OPF and transmission
security constrained dispatch scheduling
EHAE ANMT Mot FHAE
M OPF
HE | (MW) e [ AEAID | AEAID | S™EALD | A- AL
AR 2-4 -5 3-4 -7
(MW) (MW) (MW) (MW) (MW)
2 70.00 70.00 70.00 70.00 70.00 70.00
3 175.00 | 175.00 | 165.00 165.00 165.73 173.42
4 140.00 | 140.00 | 133.00 133.00 133.73 139.38
5 200.00 | 200.00 | 185.69 185.00 194.70 185.00
6 325.00 | 325.00 | 310.00 325.00 325.00 325.00
7 350.00 | 350.00 | 332.00 350.00 334.91 344.60
= 5 F-HEEXH ZF viEd A Ao
Table 5 Computation output of penalty variables
fteration(3]) I
1 0.01467
2 0.00057
3 0.00000
5 Z B
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