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Table 1 Parameters of candidate equipment
W S HfH
F/NZRAS AW 30
FORE AW 150
WT AN HR A/ (TG kW) 16930

BN BEAT A/ [T (KkW-h) '] 0.06
A FRUBA/ [TE- (kW-h) '] 1

T/ NS B KW 50
R ZIARIKW 200
PV B B A/ (G- kW) 14 620

PALBFTIA/ DT (kW-h) '] 0.07
R FERAS (T (kW-h) '] 1

BN AW 50
R KW 300
T ppmpmAaGiaw) 8230
HNLEFTIRAY G- (kW-h)™'] 0.16
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Table 2 Parameters of candidate nodes
B it P 16 1 0 il A5
WT 3,7,12, 15, 18, 24, 25, 28 5/5/6/5

PV 4,7,13, 17,20, 24, 30, 31 5/5/6/5
GT  7,17,18,24,25,30, 31,32 4/5/5/5
ESS 3,8, 14, 17,23, 30, 31, 32 5/5/6/5
T it B #2545 DSO/ MGO 1/ MGO2/ MGO3
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Fig.5 Convergence process of subproblem 1 and
subproblem 2 in iteration
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Table 3 The cost of each investor during iteration

of the main problem Hf. Jio0
ERUE A DSO  MGOl MGO2 MGO3
0 SURAR 289531 882.05 44827 957.56
TREUEA  2871.84 82848 41879  924.91
Wih3e 5, -1132 1878 -531  -2.14
T4 34.79 3479 3479 3479
RUEA 2860.52 84726 413.48 92277

FIRIBLLA 285075 710.56 437.06  910.94
W AE Gy -2391  103.02 -57.26 —21.85
ARG 33.68 33.68  33.68  33.68

RUSAR 2826.84 813.58 379.8  889.09

FIRIBLA 285093  709.41 437.51 908.74

Wih s 5y 2477 10349 -5839 —20.33
B A 0.68 0.68 0.68 0.68
Sl A 2826.16 8129 379.12 888.41
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Fig.6 The electricity trading situation of multiple
operators on typical days
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Table 5 Planning amual cost of each investor

in different cases Bfi. Jiot
E3Y]| DSO MGOl  MGO2  MGO3
1 285451 85835  406.17  914.23
2 283749  821.66 38935  893.83
3 2826.16 81290  379.12  888.41

x6 BERABMANER

Table 6 Planning results of each investor

different parameters Hf: Jio0
v B, DSO MGO1 MGO2 MGO3
0.8 3137.04 925.97 584.66 1026.41
0.1 0.9 2980.19 879.68 561.27 964.83
1.0 282333 833.37 526.18 923.77
0.8 2974.90 855.68 399.07 935.16
02 09 2826.16 812.90 379.12 888.41
1.0 267741 770.11 359.26 841.64
0.8 291031 803.59 364.23 870.11
03 0.9 2764.79 763.41 346.02 826.60
1.0 2619.28 723.23 32871 783.09
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Fig.7 The total societal cost under different parameters
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Table 7 Planning annual cost of each investor
in different scenarios §ufii: J10

Yist A% H DSO MGO-1 MGO-2 MGO-3

ABENA 2202.79 246.81 152.58 647.74
gk BUEUAR 65172 7372 4558 19348
WASET) 255400 0 0 0 0

B 285451 32053 198.17 841.23

BBEA 2165.07 18672 90.76  645.05
i BYEAR 646.61 5574 2711 189.24
WARTr 35 —3222 2938 1509 —12.25
BRAR 2779.46 271.84 13297 812.03
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Two-stage voltage control partitioning method for distribution network
containing distributed generation

YANG Aigang', YANG Miaoran®, XIE Lijun’, SHAO Jianwei’
(1. Lijiang Power Supply Bureau of Yunnan Power Grid Co., Ltd., Lijiang 674100, China;
2. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;

3. State Grid Hunan Electric Power Co., Ltd. Ultra High Voltage Substation Company, Changsha 410000, China)
Abstract: Aiming at the characteristics of large-scale data in the distribution network with distributed generation, as well as the
limitations of the traditional grid partitioning method based on complex network theory, such as irrational partitioning and
insufficient reactive power regulation capability, a two-stage division method based on complex network theory is proposed in
this paper. In the first stage, based on mapping partition, load nodes are initially partitioned according to the principle of
"minimum electrical distance" so that the reactive power resources can better coordinate and control the load nodes in the
region. At the same time, the initial association size in the second stage is reduced. In the second stage, the Louvain community
discovery algorithm is used for partition aggregation, and the initial partition is adjusted by improving the partition modularity
function to ensure the reactive power adjustment capability of the partition. The IEEE 69-node system is used as an example to
verify the effectiveness of the proposed method in this paper. The number of partitions and the amount of inter-area reactive
power transfer after partitioning are reduced compared with the traditional method. The results show that the proposed
partitioning method has stronger reactive power regulation capability and is more suitable for autonomous control of regional
voltage and reactive power in distribution networks.

Keywords: distributed generation; complex network theory; reactive voltage partition; load node; mapping partition; Louvain

algorithm

(%4 HER)

(EHE% 107 ®)

Collaborative planning of distribution-grid and micro-grid considering bilateral

transactions under wind-solar uncertain conditions

WANG Shuzheng', WU Shouhao', WU Zhi*>, SUN Yuzhu'
(1. School of Electrical Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. School of Electrical Power Engineering, Southeast University, Nanjing 210096, China)

Abstract: In the emerging electricity market, bilateral transactions are conducted between distribution-grid operators and
micro-grid operators. Under the uncertainty caused by the large-scale integration of wind and solar generation, the cooperation
game between the distribution-grid and the micro-grid is analyzed at the planning level. The impact of multi-agent bilateral
energy transactions is considered in this approach. To address the multiple non-convexities in traditional coordinated planning
of distribution-grid and micro-grid, an alternating optimization-based strategy is proposed. Through the alternating optimization
process, the discontinuous coordinated planning problem is transformed into a bi-level iterative solving process. In the upper
level, Nash bargaining is applied to determine the traded electricity and payment strategies within a convex subset generated by
the lower level. In the lower level, local individual planning problems are solved using trading variables obtained from the
upper level. The market-clearing problem is decomposed into two subproblems, electricity transaction and payment settlement.
The alternating direction method of multipliers is used sequentially to solve these subproblems. Case simulations on the IEEE
33-bus system demonstrate that the proposed model effectively enhances the operational benefits for both trading parties.

Keywords: bilateral transactions; collaborative planning; cooperative game; Nash bargaining; alternate optimization; two-layer

solution
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