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Abstract: In China, the ascendancy of new energy sources such as photovoltaic and wind power, alongside the
proliferation of DC loads within the power system, has propelled hybrid AC/DC distribution networks to the
forefront of power distribution system evolution. However, the extant assessment framework for distribution
network configurations is inadequate for hybrid AC/DC systems, and prevailing planning strategies overlook the
interconnectedness of multi-stage network evolution. Consequently, an evolutionary planning methodology for AC/
DC hybrid distribution networks with an emphasis on economic considerations was extensively studied. Initially,
addressing the incongruity of the conventional distribution network assessment system with hybrid setups, an
enhanced grey clustering— criteria importance through intercriteria correlation (CRITIC) amalgamation technique
was advocated. Subsequently, leveraging this framework, a multi-stage evolution model anchored in the sequential
second-order cone programming (SSOCP) paradigm was developed to refine the multi-stage evolutionary trajectory
of hybrid distribution networks. Ultimately , through illustrative examples, the efficacy and primacy of this approach
were substantiated.
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Fig.1  Topology of the hybrid AC/DC distribution

network to be evolutionary planned
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35

=)




wAEF 2025F £55K H 124

AR5 T B A AR R B TR SRR T R AR

ir
®

(b)Bir B2
39

38 4041142043
37 |
L 4 3435136
bl 2{ 3745 6 7 g

N 30131

) ]
1718 IS (PRI PP Pk
@9 27,

26 23‘

(c)HT B3
139
38 40741432743
;

13 l__{___\___{
y 1415 16 34 35‘ 36
Ol R T |
I 6 7

1o 3 474 8

e e 33
10- 11 12713 30731132

17&8] ElS TSI PP FE]
26 2 28‘
(A B4
K3 SCHIIRA RGOk 2)
Fig.3 Topological diagram of AC/DC hybrid systems (method 2)
®1 AMAEZREFEXTLL

Tab.l  Comparison economics of two methods for construction
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Tab.2  Evaluation system indicator weights and programme scores
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