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Abstract A class of scheduling problems with hybrid dynamic constraints is studied.
Even under the Lagrangian relaxation framework, solving the subproblems with hybrid
dynamic constraints is still difficult and almost all existing methods can only obtain sub-
optimal dual solutions. This will reduce the effectiveness of the LLagrangian relaxation
approach. This paper presents a new method for defining the discrete and continuous
state spaces so that the discrete decision variables and the continuous decision variables
can be decoupled. A scheme is presented to solve the subproblems with hybrid dynamic
constraints where the discrete optimization and continuous optimization can be conduc-
ted separately with overall optimality guaranteed. Complexity analysis and numerical
testing for a power generation scheduling problem show the new method is efficient and

effective.
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Fig.1 The Old and New State Transition Diagrams
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1 HUAHSE (B MW)
Table 1 Parameters of units
VRS T T A; (MW) LA RS T T A; (MW)
1 o) 13 355 6 3 D 60
2 8 13 350 7 3 5 60
3 5 9 40 8 1 | 45
4 D 9 10 9 1 1 45
5 6 10 137 | 10 1 1 45

R2HR/E THEEBIMNNER, ATERR, FZPMNHE THLAH 45 8 £ BUH,
HERETEESEHTENEHATEIFBW~QOAHESER. FbFE 1 ME 2 JHER
WEEZERHTRARD. B 21=0 BARVLALLA FRXYURE. /& 5 A Fok et 6] )% 3.
M 3 8] L, EERF 0.9%, B Lie AR M & IR TR EF 5 A ] BT
AR ERERKO.IN. XETEERHTH I ERINMXEBAZELIE, 2K, AW
STEREEHLTERNEXNRIE MTENEE,.UFEEK . XFELEZH MatlabiBE5 45 5
FHEERN . BZEEH C XM, KBERSER R BIER — GVl LG e E AT 2s. B
AL ZBZREHATRKIAEE N RARAERAA, 2 KB LR EZHEEIETFR.

2 XBR (B MW)
Table 2 Dual solution of the system

t tL4H 4 WL 5 | t PLA 4 Pled 5 ¢ HLe 4 PLA 5
1 0 0 9 130 100, 35 17 130 25
2 0 ) 10 130 162 18 130 25
3 0 ) 11 130 162 19 130 31. 85
4 20 ) 12 130 162 20 130 162
5 60 ) 13 130 162 21 130 100. 35
6 100 ) 14 130 100. 35 22 130 0
7 130 ) 15 130 38. 7 23 130 0
8 130 52, 4 16 130 25 24 130 0

# 3 LPITHEEGR

Table 3 Results for the example

MERBRAEITT) AR RAGTD Xof 18 18] i ( 20 ) CPU &Y 8] (s)
563484, 00 568639. 31 0. 9066 435
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