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Multi-stage stochastic optimization dispatch model for AC-DC hybrid distribution power networks
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Abstract: The high proportion of intermittent distributed photovoltaic access brings challenges to the operation of an
AC-DC hybrid distribution network. The current two-stage stochastic optimization dispatch model leads to a large
deviation between real-time and day-ahead decision-making. This paper presents a multi-stage stochastic optimization
model based on a scenario tree. The proposed model aims at minimizing the sum of day-ahead purchase cost, day-ahead
adjustment cost and real-time balance cost. The model also realizes photovoltaic absorption and peak load filling through
flexible adjustment measures such as energy storage device adjustment, converter station output power adjustment and
demand response. The discrete decision variables of the multi-stage stochastic optimization model can be adjusted
adaptively with the change of uncertain information in the intra-day and real-time stage. This can meet the operational
requirements of an AC-DC hybrid distribution network with a high proportion of PV penetration and provide technical
support for its economical and flexible operation.
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Table 2 Total cost comparison between two-stage

dispatch and multi-stage dispatch

el T Y Y Y, L X Y

ZHE 6145 106 103 121 -94 51 6226
WP Bt 5768 — — 470 -42 95 6291

w2 Y, NHATE R Y, JvH AL
A Y, RHAERIN: Y, AN IEBERA: YA
SERERION: Y, NFRRWBAMER A Y, R
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BRI R S T A SR AN 5 A5 S5 3R T R AT R S 14 1
8%, WO B RAR . A, FHET IR B bE
BURACIE R, 2R 7 H N RS B, BRI
INT H PR RS, B A5 SR B BT R A
KR TR i, 2B BRI i) s A b
PR B BEALA A AL, VMO FRFR(EI =B B
22 GFOME)FTE E] 1%

AR SCHR A BRI G L R 22 B BB LA AL
15 DR B R D TR A B TR 2R 1 B R (Mixed
Integer Nonlinear Programming, MINLP)#:74, Fi ]
B HERA SR T A A MISOCP 71/, % 3 N
PRSP SR Aif 25 SR EL A

% 3 MINLP 5 MISOCP HysK R RafEL

Table 3 Comparison of solution results between

MINLP and MISOCP
A ERAS TG SR ]
MINLP 6226 >1h
MISOCP 6226 14 min

ASCHTHE MISOCP #8132 47 B A 5 MINLP
R —3, BGIE T MISOCP AR A figt ity A etk (BN —
B P ot 1) A5 1) A, SR MISOCP #5574
KRR B ART MINLP B4,
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LA 7 A FOG R A I 7 A2 B IR & i
FL PR (R ANBA S 1, 5 BT I 52 SRS T DL S T v oA
RIZEHFIEAT . AR T A2 ELUR A E #L I 22 f B
BENLOCAH AR, BT SR 45 RAT A A N 4518 .
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Attached Table 1 Data of 45-node test system
RN =Y SCERFEBT/Q REP=Y =y SCERFHBT/OQ
1 2 0.0922+j0.0470 23 24 0.8980+j0.7091
2 3 0.4930+j0.2511 24 25 0.8960+j0.7011
3 4 0.3660+j0.1864 6 26 0.2030+j0.1034
4 5 0.3811+j0.1941 26 27 0.2842+j0.1447
5 6 0.8190+j0.7070 27 28 1.0590+0.9337
6 7 0.18724j0.6188 28 29 0.8042+j0.7006
7 8 0.7114+j0.2351 29 30 0.5075+j0.2585
8 9 1.0300+j0.7400 30 31 0.9744+j0.9630
9 10 1.0440+j0.7400 31 32 0.3105+j0.3619
10 11 0.1996+j0.0650 32 33 0.3410+j0.5362
11 12 0.3744+j0.1238 34 35 1.45
12 13 1.4680+j1.1550 35 36 1.5
13 14 0.5416+j0.7129 36 37 1.75
14 15 0.59104j0.5260 37 38 1.5
15 16 0.7463+j0.5450 38 39 1.65
16 17 1.2890+j1.7210 39 40 1.75
17 18 0.3720+j0.5740 40 41 1.5
2 19 0.1640+j0.1565 41 42 1.5
19 20 1.5042+j1.3554 42 43 1.5
20 21 0.4095+j0.4784 43 44 1.5
21 22 0.7089+j0.9373 34 45 1.5
3 23 0.45124j0.3083 44 45 1.5
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