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Tablel The capacity of transformers. feeders and installed DG at 10 kV side of substations

TR,  TIES Lk /kV THE/MVA REBBFE/MVA DGHHLEE/KWp HS
Tl 110/10 63 64.950 18.8 Tl
S1 T2 110/10 63 75.342 0 T2
T3 110/10 63 73.610 0 T3
T4 220/110/10 125 62.750 03 T4
52 T5 220/110/10 125 63.616 0 T5
T6 110/10 50 76.208 0 T6
T7 110/10 50 75.342 9.4 T7
T8 110/10 50 74.476 282 T8
> T10 110/10 50 53.692 0 T10
Tl1 110/10 50 54558 0 T11
TI12 110/10 50 32.042 0 TI12
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Table3 Prediction of load and power consumption in 2020 and 2030 in

urban area
20204 20304F

X
i BAARE/ AEE/ =K/ FBE/

MW {ZkWh MW {ZkWh
areal 3936 201 5878 255
area2 453 23 676 30
area3 2908 150 4343 184
aread 4526 232 6758 292
aread 2134 109 3187 144
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Fig.6 PV installed capacity in 2018 and prediction value
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Table4 Planning content of power supply area in 2030
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Table5 Forecasting of daily summit load and the capacity of installed
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S1 63X3 69.016 4042 364950 84.990 52.64 44.9404

S2 125X2 32.647 89.422 13.0230 59.227 1269 23.6400

S3 50X3 55486 82.72 369355 76.016 10528 50.607 1
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Table6 Comparison of unit value of voltage at point of common
coupling before and after distributed PV accessing the grid

W =k g F213 F226 F275 F284
I 0.998 03 0.972 60 0.999 05 0.999 56
N 0.998 06 0.972 64 0.999 06 0.999 62
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Table7 Distributed PV integration in typical region in 2030
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Planning Practice of Large Urban Distribution Network Considering Distributed Photovoltaic
Consumption

HE Guowei'?, XIAO Jun', CAO Jiasheng’
(1. Key Laboratory of Smart Grid of Ministry of Education ( Tianjin University), Tianjin 300072, China; 2. Beijing Electric
Power Economic Research Institute Co., Ltd., Beijing 100055, China)

Abstract: Aiming at the problem of photovoltaic (PV) consumption in large-scale urban distribution network in the future, the
power supply region within the urban area of Beijing is taken as an example, and the practice of urban distribution network planning
considering distributed PV consumption is carried out. Firstly, according to the planning constraints, the network planning method
considering distributed PV consumption as well as transformation schemes with priority order are proposed; secondly, the planning
practice is taking out, the network current situation of the distribution network is combed, the photovoltaic consumption is analyzed,
combined with the prediction of both load and PV install capacity, the network planning of the city in 2030 is proposed, and the
transformation scheme of protection and establishment of emergency repairing service network system is given. Finally, this paper
summarizes the planning suggestions of large-scale urban distribution network considering PV consumption. For the distribution
network planning of large cities, this paper has reference value in the following aspects, influence of PV on voltage and power supply
reliability, the transformation scheme of protection after PV accessing and the adaptability of conventional network structure.

Key words: distribution network; PV consumption; voltage; power supply reliability; network structure
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Active Distribution Network Expansion Planning Considering the Demand Response Characteristics
of Industrial Aggregation Districts

JU Shangchun', ZHANG Wen’, WANG Liang’, SUN Wei', WANG Hongwei’, LI Changcheng'

(1. Guangxi University, Nanning 530000, China; 2. Economic & Technology Research Institute, State Grid Shandong
Electric Power Supply Company, Jinan 250000, China, 3. State Grid Shandong Electric Power Company, Jinan 250000,
China)

Abstract: With the increasing permeability of distributed generators (DG) in the distribution network, the traditional distribution
network is gradually transforming into the active distribution network. This paper studies the expansion planning of distribution networks
in industrial agglomerations with high penetration of distributed power sources, mainly considering the demand response characteristics
of industrial aggregation districts. Firstly, the energy supply and demand characteristics of industrial districts are analyzed. Then,
considering the demand response characteristics of functional blocks in industrial districts, a two-layer planning model of distribution
networks with high permeability DGs is formulated. The upper planning layer is used to determine the capacity and the address of DGs
as well as the capacity expansion and new construction of the distributed network. The lower operating layer considers the combination
of wind power and photovoltaic power generation in a variety of complex operation scenarios, and models the operation constraints of
industrial districts participating in the demand response. Finally, a 62-node system of a 20 kV actual distribution network (industrial
districts) is used to verify the effectiveness of the proposed method.

Key words: distribution network planning; active distribution network; distributed generator; complex scene; demand response

34 $38% ZE 108 HtFEEE
| 20215108 DISTRIBUTION & UTILIZATION



