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Optimal scheduling of microgrid clusters based on DGJO-TCN-BiGRU
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2. State Key Laboratory of New Energy Power System (North China Electric Power University), Beijing 102206, China)

Abstract: To address the issues of high generation costs and insufficient economic benefits of microgrid clusters under
complex constraints, an optimal scheduling model for microgrid clusters based on the dual-population golden jackal
optimization (DGJO) algorithm is proposed. First, with the objective of minimizing the total cost, an optimal scheduling
model for microgrid clusters is constructed, incorporating operation costs, energy storage costs, electricity trading costs,
and environmental costs. Second, the DGJO algorithm is developed, in which Lévy flight is employed to achieve adaptive
convergence, a dual-population strategy is adopted to balance exploration and exploitation, and Harris hawks encircling
and cache-foraging operators are incorporated to improve optimization accuracy. Then, DGJO is applied to optimize the
hyperparameters of the temporal convolutional network (TCN) and the bidirectional gated recurrent unit (BiGRU),
thereby improving convergence speed and model generalization capability. Finally, case studies demonstrate that the
proposed model exhibits strong robustness under complex constraints and disturbance scenarios and effectively reduces
the overall system cost.
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Table 2 Pollution discharge factor and cost

o VAR A/ 15 B HERAE T/(g/kWh)

- (E/kg) ol MT
CO, 0.21 890 750
SO, 14.85 1.92 0.041
NO, 62.53 1.65 0.26

R=3 HEEM
Table 3 Hourly electricity price

Eit] FiF ]
FlE 09:00—12:00
BB 18:00—23:00
HH/On W 07:00—09:00
kWh) BB 12:00—16:00
&% 00:00—07:00
BB 23:00—24:00

HR MGl MG2 MG3

1.52 051 062 0.58

1.21 046 056 0.52

0.65 041 0.51  0.43

TR/OL/ 2K 00:00—24:00 0.40 0 0 0
kWh)
x4 REHNESH

Table 4 Parameters of generator unit
o I INVIE S RANDIE/ ey 3/ Y 2 AU

kW kW (kW/h) (JG/kWh)
PVI 160 0 0 0.030
PV2 200 0 0 0.060
PV3 240 0 0 0.080
WT1 180 0 0 0.040
WT2 230 0 0 0.080
WT3 260 0 0 0.100
MTI 120 0 15 0.083
MT2 100 0 15 0.075
MT3 80 0 10 0.065

x5 EEERTSH

Table 5 Parameters of energy storage unit
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Fig. 10 Equipment output curves of microgrid 3
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Table 6 Cost comparison of different algorithms

JG
GRS MT SBAT A BT 817 A g3 A A AR A IS B RA BRA
DGJO 385.81 135.07 1026.94 395.49 317.44 2260.75
GJO 483.24 169.71 1262.45 467.12 403.78 2876.30
SSA 617.97 219.95 1624.21 639.36 520.15 3621.64
WOA 531.37 180.18 1382.08 537.42 433.14 3064.18
GWO 578.80 185.64 1497.39 574.82 439.77 3276.41
x"7 BEMETMH
Table 7 Robustness analysis

ok A E%Wiﬁ HAE Pheg AT PE E%Wiﬁ WA Prrg AT EETE

(10%)/5% (10%)/% (10%)/kWh (20%)/7C (20%)/% (20%)/kWh
DGJO 2260.75 2503.79 1.80 0.050 272793 4.60 0.105
GJO 2876.30 3322.44 6.20 0.314 3746.34 11.70 0.936
WOA 3064.18 3511.75 6.70 0.401 3961.09 14.50 1.102
GWO 3276.41 3801.05 7.00 0.443 4325.85 15.50 1.243
SSA 3621.64 4264.15 10.10 0.719 4902.53 18.10 1.846
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