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Abstract: The widespread integration of flexible resources such as distributed photovoltaics, energy storage, and electric vehicles into
low-voltage substations poses new challenges to the assessment of open capacity in substations. Therefore, an open capacity elastic
interval evaluation method for low-voltage substation considering flexible resource regulation is proposed. Firstly, a mathematical
model is established for the flexibility resources of the low-voltage substation and its adjustable potential is analyzed. Secondly,
based on flexible resource optimal dispatch and considering uncertainty factors, an open capacity elastic interval evaluation model for
low-voltage substation is constructed using information gap decision theory (IGDT). Finally, through simulations of different station
areas, the open capacity elastic interval under various flexible resource combinations is analyzed from the perspectives of power sup-
ply and load access, and the effectiveness of the model is verified.
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Fig. 1 System structure of low-voltage substation
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Fig.2 Histogram of base loads in residential area
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Fig.6 Openable capacity based on different deviation factors
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Fig. 7 Loads before and after optimization

e R G R BT IR AT I S | BT 5
W ST L A A . P TGS R TG P W R A T R R )
MOCAAE Y, A3 65 DX R Bl G e A2 PR AL P
SOCAC T BN, B ol o0 s 2] 60 A s T A
B, H SRR A PR . T ] TR OA & T By
H BT i MR, MRS & X T
IR, B TR B DT A A AR
5.4 BRI FMBEETMESH

% 18 200 L ShYRAR N, ARALHTR A B XRTJT
T DX TR  BAA B N R 4 7R, B TR SCHE ST
(] AR A BRI AR 2 5 XALAL RS AT T
AR SRR ], 42RERWT, B X R RAEID
EeRa AR5, PR R X L TR



557 3]

WK o AEDUAL T B4 AL ST BT Bh e L
EIRP R R L TR, P aiitkz, Frfa]
TP X 2 B B R gl s e AL B o
LA SRR B XU TR B B I Bt AT e
B, TR H Al T A Bk, Ha P i gs;
IGDT A, 5 B Pr RGBT IR 1 s, i@
A HEIBAS B ARAN Wt P R ) SR TS e, R AR T
TP A X IR H LD AR B2 A o 1 e, R L 22
ek, WECREIMEE, HSAE I sfE—E
WHIN, 5.
®4 TRERGFEAFHEEXIE

Tab.4 Open capacity intervals of loads in different substations
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Fig.8 Open capacity of station load
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Fig. 9 Open capacities of substation loads based on IGDT
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Tab.5 Open capacities interval of power supplys in different

stations
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Fig. 10 Accessible capacities of power supplys in station area
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Fig. 11 Accessible capacities of substation power supplys
based on IGDT
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