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Abstract

This paper proposes a dynamic economic load dispatch (DELD) method for thermal power plant
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clusters by integrating unit ramp-rate characteristics and a forward-backward iterative mecha-
nism. The method explicitly incorporates ramp-rate constraints into the dispatch model and adopts
a triggered backward correction process to release dynamic response margins from earlier time
intervals when infeasible dispatch states occur. Compared with static optimization and reserve-
based conservative protection strategies, the proposed method establishes a reproducible forward
computation—backward adjustment loop to simultaneously maintain economic performance and
dynamic feasibility. Simulation studies on both a three-unit test system and the IEEE 30-bus bench-
mark system show that the proposed approach effectively reduces total operational cost and elim-
inates ramp-violation events under large load fluctuation conditions while maintaining practical
computational efficiency, indicating promising potential for real-time online scheduling applica-
tions.
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Algorithm ForwardBackward-DELD

Input: Load profile Lt, generator parameters (Pmin, Pmax, Ramp, Cost)
Output: Feasible unit dispatch P(i,t)

1:t=1

2: while t <Tdo

3. compute static dispatch P*(i,t) by equal increment method
4 if RampSatisfied(P*(i,t)) == TRUE then

5 commit P(i,t) = P*(i,t); t=t+ 1

6: else

7 k=1t1

8 while k > max(t-H, 1) do

9: release margin from units with lowest dc/dP
10: recompute P(i,t) and P(i,k...t-1)

11: if RampSatisfied(P(i,t)) == TRUE then break
12: k=k-1

13: end while

14: if RampSatisfied(P(i,t)) == FALSE then return FAIL
15: else continue

16: end while
17: return P(i,t)
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Table 1. Parameters of three thermal power generation units

F 1 ZHNEANKRENESH

R HAL Pi min Pi max 5, a; b, G
No. (/M) (N ) (BhAS I ) ZIRERH ZIRERH JEV Y

1 100 (MW) 300 (MW) 35 (MW/5 min)  0.0020 0.0075 15

2 50 (MW) 250 (MW) 15 (MW/5min)  0.0015 0.0050 10

3 200 (MW) 400 (MW) 25 (MW/Smin)  0.0010 0.0025 5
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