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Expansion planning method of distribution network with distributed
generation considering transmission capacity
ZHAO Haizhou',CHEN Jiankai’, YANG Haiyue', LI Tieliang', WANG Hongkun®’, WANG Shouxiang’
(1. Hengshui Power Supply Company of State Grid Hebei Electric Power Co.,Ltd.,Hengshui 053000, China;
2. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China;
3. College of Mechanical and Electrical Engineering,Shihezi University,Shihezi 832000, China)

Abstract:In order to provide a good network transmission channel for flexibility resources to respond quickly
and timely to flexibility requirements,in the planning stage,fully consider the influence of network structure
and planning of DG(Distributed Generation) on distribution network transmission capacity,a bi-layer optimal
method for distribution network expansion planning and DG siting and sizing considering the transmission
capacity of the network channel is proposed. First,the line load margin index and power flow balance index
are established to evaluate the distribution network transmission capacity. Secondly, the influence factors of
the transmission capacity of the network channel are analyzed,and on this basis,a bi-layer optimal model
for distribution network expansion planning and DG siting and sizing is constructed ,which ensures the plan-
ning scheme has good economy and transmission capacity of network channel. And a nested hybrid particle
swarm optimal algorithm is used to optimize the solution. Finally, the planning method and the economic
planning method are verified by examples. The simulative results show that the proposed method not only
does not increase the economic cost,but also obtains a more balanced power flow,higher line load margin
and better transmission capacity.

Key words:framework expansion planning; DG siting and sizing;network transmission channel;bi-layer plan-

ning model;flexibility resources;particle swarm optimal algorithm

(E4#% 69 R continued from page 69)

Hierarchical-distributed optimal scheduling of hybrid AC / DC active
distribution network considering source and load uncertainties
LIANG Haiping',WANG Yan',LIU Yingpei', WANG Xinming’
(1. School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China;
2. State Grid Hebei Electric Power Co.,Ltd.,Shijiazhuang 050021, China)

Abstract: Hybrid AC / DC active distribution network represents the main development form of future distri-
bution network. Aiming at the problems of huge computational burden,weak protection of local privacy and
both source and load output uncertainties of centralized optimization for hybrid AC / DC active distribution
network , a hierarchical-distributed optimal scheduling strategy of hybrid AC / DC active distribution network
conside-ring the source and load uncertainties is proposed, which aims to minimize the sum of expected
operating cost under both predicted and sample scenarios in the region of hybrid AC / DC active distribu-
tion network. A two-stage stochastic programming model is established in each region, and the Benders
decomposition algorithm is employed to solve the main and sub problems iteratively. To protect the data
privacy of each region and accomplish parallel computing,the model aims to optimize the operating cost of
main problem in each region,and the synchronous alternating direction method of multipliers is utilized for
the distributed calculation. In this strategy, the main problem of each region is interrelated by the inter-
and intra-regional optimization problems to ensure globally optimal solutions. Finally,the case analysis vali-
dates the effectiveness of the proposed hierarchical-distributed optimal scheduling strategy.

Key words:hybrid AC / DC active distribution network ;two-stage stochastic programming;Benders decomposi-
tion algorithm;synchronous alternating direction method of multipliers;hierarchical-distributed optimal schedu-

ling
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Table A1 DG installation planning

Vg S S A DG % & /kw
1 W4 W18 R 24, WA 260 130 200

2 A4, WAU18, WA 24, TR 26. TTRI30 500

3 I8y AN 164 WAL 24, 1A 26, 1T m 32 200

4 I8y AN 164 WAL 24, 1A 26, 1T m 32 500
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Fig.A3 Comparison diagram of line load margin
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Table A2 Data of new load points and branches

S BIHG 1 F RN R/Q X/Q P/kW Q/kvar /7T
33 24 33 0.3553 0.1809 100 60 25
34 33 34 0.3837 0.1953 100 60 27
35 34 35 03126 0.159 2 90 40 22
36 35 36 0.298 4 0.1519 100 60 21
37 36 37 0.284 2 0.1447 100 60 20
38 37 38 0.4405 0.2243 60 40 31
39 38 39 0.3979 0.202 6 100 60 28
40 39 40 0.3553 0.1809 150 80 25
41 40 41 0.3553 0.1809 100 60 25
42 41 42 0.3837 0.1953 150 80 27
43 8 33 0.426 3 02171 30
44 9 35 0.298 4 0.1519 21
48 6 36 0.5400 0.2749 38
45 11 37 0.3979 0.202 6 28
46 16 42 0.3126 0.159 2 22
47 22 33 0.625 2 0.3183 44
49 27 34 0.3553 0.1809 25
50 28 36 0.369 5 0.188 1 26
51 29 39 0.497 4 0.2532 35
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Fig.A6 Planning results of different schemes
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Table A3 Economic equivalent annual cost

1% Foc/J376Fep/ T3 JGFev/ T3 J6FNL/ T3 JGFes/ T3 G
1 2884 152957 13447 6535 106.70

2 33.06 1490.63 144.90 4543 114.97
K AL DCRERE
Table A4 DG installation capacity

DG “Z# % &/ kW

ES
2 WAH 19 426 A28 35 A9 W26 Fi27 A3l faN32
1 291 232 320 322 292
2 323 295 360 327 265
FzAS 2HMAERTXERFSIHA
Table A5 Description of the branch numbers of two schemes
ES S L L GREI= AR A ES X EULGRE= AU T )

33 24 33 33 24 33
34 33 34 34 33 34
35 34 35 35 34 35
36 35 36 36 37 38
. 37 36 37 ) 37 38 39
38 37 38 38 39 40
39 38 39 39 40 41
40 39 40 40 41 42
41 40 41 41 11 37
42 16 42 42 28 36

®A6 LI 15 BIRMEEIILL
Table A6 Comparison of line 1—5 power flow balance
WAL 1
Akl AKBK2 KK 3 APk 4  AKS
1 01308 01171 0.0929 0.0911 0.0901

2 0.0732 0.0676 0.0660 0.0642 0.0633




	202112009
	附录

