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Dispatch of a cascade hydro-thermal-wind-photovoltaic-storage complementary
system based on GCTMSA

CAO Yun, HAN Song, RONG Na, ZHAN Xianwen, LIU Min
(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: To develop novel theories and methods of power system dispatch, this paper constructs a hydro-thermal-wind-
photovoltaic-storage coupled dispatching system, one that integrates cascade hydro-wind-photovoltaic-pumped storage
(CHWPPS). When analysing such a coupled dispatching system, it is easy for the traditional solution method to fall into a
local optimum and it is challenging to arrive at a feasible solution within a satisfactory time. This paper proposes a greedy
strategy, adaptive crossover operator and adaptive t-distribution variation-based moth search algorithm (GCTMSA) to
overcome these shortcomings. GCTMSA combines the adaptive crossover operator with the Lévy flight strategy, introduces an
adaptive t-distribution variation in flight straight strategy, and uses the greedy strategy to enhance the global search
capability and speed. The case studies conducted on a modified IEEE 6-machine and 30-bus system and a provincial simplified
power system show that the GCTMSA has more substantial search capability and stability than the traditional moth search,
genetic or particle swarm algorithms, as well as biogeography-based optimization. The impact of CHWPPS and battery
storage on the system is analyzed. The related discussion and conclusion can provide a reference for developing
multi-energy complementary technologies such as dispatching hydro-thermal-wind-photovoltaic-storage coupled systems.
This work is supported by the National Natural Science Foundation of China (No. 51967004).
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Table 1 Related parameters of pumped storage unit
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Fig. 5 Forecast power of wind power, PV power,

and typical daily load
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Table 2 Parameters comparison I under different scenarios
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Table 3 Statistical results for different algorithms
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Table 4 Parameters comparison II under different scenarios
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3 8108.07 230105.01 188.36 2049.39 76.03

R 4 7750, A5 3 R R+
HAbFifhg . T REL G BEANE, Wk 2
Fbiat 1 FEAK T 28.5%. MHIEZAEM 71.02%$2 T3
T 7421%, FERFFHERFILT 239.04 MW, XK
I8E T CHWPPS SR RGREIRFIH R 54573
AR, Lk, XA 2 MR 3 PR s
RAaTLURIL, fERGh N BA RiERTRe I
REMLAL, Redul e AR R, FHRFEICENI 5
2 [ 2174.79 MW J8/0 2] | 2049.39 MW, @& F| H
RIEFHT 2.45%. HTEREE SAFEREE, Z55 A
/NI FE DR T 156.70 Ji 7T, BRHEECEM 2 231 091.89 t
WL ET 230 105.01 to 20N RGURREHFIEAT
B3 A4

2) AFRELIE T PR A4S b

# GCTMSA 5444 MSA. GA. PSO Al BBO
B BIBRSLIZAT 30 IR SR 4 Sl AT LU, Geut
g 5 s

=5 TRIEENGIHER 2
Table 5 Statistical results II for different algorithms

Ikt

o %/J\EE %JQZE "]‘iﬁiﬁ S
(x10%) (x10%) (x10")
GCTMSA 8.0528 8.2928 8.1666 0.0605
MSA 8.1673 8.4343 8.3012 0.0891
GA 8.2116 23.7027 9.9524 2.9468
PSO 8.1024 32.5025 10.4719 5.1585
BBO 8.0622 8.3274 8.1631 0.0670
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Fig. 11 Distribution of comprehensive cost

for 30 runs of simulation II
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Fig. 12 Convergence curves II for all algorithms
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