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Hierarchical Optimization of New Energy Microgrid Based on Interval
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Abstract: With the rapid growth of terminal energy micro-unit consumption, represented by residential buildings, the optimization of
power dispatch in user-side new energy microgrid systems face challenges. A hierarchical optimization strategy for new energy
microgrids, considering source-load uncertainty and electric vehicles, is proposed to ensure residential electricity demand and improve
system operational efficiency. The upper-level model optimizes residential electricity loads and electric vehicle charging loads, with
objectives focused on maximizing electric vehicle charging benefits and resident electricity satisfaction while accounting for demand
response uncertainty. The lower-level model aims to enhance system operational efficiency and external impact, employing an
interval information fuzzy planning model to construct and solve nonlinear multi-objective optimization problems based on upper-
level data, thereby obtaining the optimal power output scheme for system equipment. Results demonstrate that the proposed dispatch
strategy effectively improves resident electricity satisfaction while ensuring overall system performance, mitigating the impacts of
uncertainty factors.
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FEHLIR TN ATERE  HFRER
i 1 J J J
M 2 J X x
WM 3 X J X
M 4 X x J
S 5 J J y

XTHE 5 AR g T A S 0 4 far AR AR fg, SR
FHUA — b 725 1] 24 532 o Ak A5 20 1 82 46 10 0 i 149 43
A, I FHREAL-TOPSIS %07 ok th e A M, 45 R sk
47N o

MR 4 PR, W 4 L0 T 0 i DR 3
MR, HIZMT BV &R AR, R R
JE BV 4 3 70 H TR SR A [R) i 77 3R 4 K5 70 H £ g 114 °F

*4 AREEVFEEFKRETHMRAKER

Tab.4 Optimized performances under different EV charging

strategies

FLH E=3)Iie) Fr AL B ] AR mRFEH I
RWE WER2EAWh O WEEEENE  WEENE RESIKWh
S 1 280. 213 0.770 0.875 85. 960
Mg 2 295. 420 1. 000 0.730 268. 692
w3 383. 628 0.416 1. 000 131. 081
g4 351.435 0. 520 0.953 8.591
S5 314. 058 0. 996 0.778 379. 699
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Fig.6 Load curves under different EV charging strategies
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Tab.5 Operational benefits of NEMG under different schemes

0 2 4 6

iZf7  NEMG%4:4 A H B BE X [f] R
W BTG I /KWh FRifE2E [X [a]
Case 1 [2424.1,2428.8] 280. 7 2.35/0.0

Case 2 [3829.7,3831.7] 82.07 1.0/0.0

Case 3[2429.2,2871.8] [82.1,124.7] 221.3/21.3 [0.878,1.00]
Case 4 [2629.6,2926.3][101.1,129.2]148.4/14.1 [ 0. 860,0. 95]
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optimization models
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