#53% 458 M #HE R Vol.53  No.8
2024 4F 8 /1 THERMAL POWER GENERATION Aug. 2024

DOI:10.19666/j.rlfd.202405104

£ F SPEA2 ¢ W, # 2 4k 18 2 % &, M
$akrasHhiLamE

F &, FRE K B & K, HEE, L

(e ko35 g TSR, 28 408 230009)

i E] AL TRMTRZMARRATRFZTOIRSFHE, w45 a9F-2E HA R AR E—
ARNREMEOGFE A, FHRGBIMERAEREREN, K SRMRRIE T BHE SR AE
Mk (NSGA-ID , ZA XA AE RERN S ARKE AN, HIREERAIEI R,
A, T AR KSR E Pareto BHLH & (SPEA2) ALK SR e MR SRLE,
AR RPER A R QAR BHAMAE AR BAR, EA P b B HGESHE, @
FFAEIRE RAL A T8IE, ERRCERMIR /M M L% Pareto AT5, ¥ SPEA2
Fodk FAAR LSRG S BRI E (IBEA) . NSGA-1l 3 #FH kot gdtiTstb, miT
NSGA-Il, SPEA2 & g #XJE % M IGD 454742 7 46.83%, = ] iFM 7 ik Spacing 45 4%
RS 60.28%, A 5 Pareto & & % CPF 454742 1 35.14%, % HE & L 2wt &9 M4k,
REHRBEEERNYERLERELZ NS HK, EREBABLATER, ARHFE)
TREZHEGRREERMETIHGDR, LA ZRRME R OHRALITRET AN
HHEE,

[X # 18] ME R, SPEA2; % HARLIL; KRARMEEZ L

[BIAARXER] 4, 4%, H, . AT SPEA2 AL EMBEMER 5 BAFESHAREN]. #H K&, 2024,
53(8): 9-19. LI Xin, LI Junwei, CHEN Wei, et al. Multi-objective capacity optimization allocation of wind-PV-diesel-battery
stand-alone microgrid based on SPEA2[J]. Thermal Power Generation, 2024, 53(8): 9-19.

Multi-objective capacity optimization allocation of wind-PV-diesel-battery
stand-alone microgrid based on SPEA2

LI Xin, LI Junwei, CHEN Wei, HOU Mou, JIA Zefeng, QIU Kun

(School of Electrical and Automation Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The stability and cost-effectiveness of power supply has been a pressing issue in areas such as isolated
islands where power resources are relatively scarce and natural resources is abundant. Conventional stand-alone
microgrids mostly rely on the non-dominated sorting genetic algorithm (NSGA-I11) for capacity allocation, which
has slightly insufficient local search capability when dealing with multi-objective optimization problems with real
loads. In order to overcome this limitation, the improved strength Pareto evolutionary algorithm (SPEAZ2) is used
to optimize the capacity allocation of wind-PV-diesel-battery stand-alone microgrid, which takes the economic
cost, loss-of-load probability, and carbon emission as the optimization objectives, to achieve a more
comprehensive and efficient capacity allocation. By importing the weather and load data of an isolated island and
generating the real Pareto frontier of the independent microgrid with wind, PV, diesel and storage, the analysis
results of SPEA2 are compared with that of multi-objective search based on indicator selection (IBEA) and
NSGA-II algorithms. Compared with the NSGA-II algorithm, the anti generational distance evaluation IGD index
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of the SPEAZ2 increases by 46.83%, the spatial evaluation method Spacing index rises by 60.28%, and the real
Pareto coverage CPF index grows by 35.14%, indicating the SPEAZ2 shows a more excellent performance. Finally,
the parameters of each part are reasonably configured according to the results of capacity optimization. It shows
that the joint output meets the load demand, which provides a new way of thinking for the energy management of
isolated islands and other areas with scarce power resources, and also provides a valuable reference for the

optimal design of multi-energy microgrids.
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Tab.3 Indexes of the multi-objective algorithms
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Tab.4 Optimal results for capacity allocation considering reliability
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