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Collaborative planning of multiple microgrids and a distribution network considering
bilateral transactions in a flexible network structure

BAI Haoyang, LI Huaqiang, ZANG Tianlei, CHEN Yipeng
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: With the high penetration of wind power and photovoltaic power generation, bilateral transactions between
multiple microgrid operators (MGO) and the distribution system operator (DSO) lead to higher challenges to the distribution
network. Considering the advantages of flexible distribution devices for fast and flexible regulation of power flow, this paper
proposes a collaborative planning method that considers bilateral transactions between multiple MGOs and the DSO in a
flexible network structure. First, a generalized Nash bargaining model for collaborative planning is constructed on the basis of
the soft open point (SOP) planning. Then, the alternating optimization procedure (AOP) is used to transform the nonconvex
and discontinuous problem into a bi-level iterative negotiation process. Each investor individually optimizes the planning
scheme in the upper level, and achieves bilateral transaction in the lower level. Next, the lower-level problem is further
equivalently transformed into two subproblems of power clearing and cost settlement, and then they are solved by alternating
direction multiplier method respectively. Finally, the IEEE33-bus calculation analysis shows that the proposed planning
scheme can effectively reduce the total social cost and the overall annual cost of each investor.
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Fig. 1 System structure of collaborative planning for

multi-microgrid and distribution network
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Table 1 Annual cost of each investor during the

iteration of main problem

it
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Table 3 Final planning schemes of each investor in three cases
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3
(0),6(1000),  5(400),10(300), 20)6300) 2(1400),6(750),  6(0),9(0), T 13(500),
DSO  9(1000),16(1000), 15(100),20(200), 14(1100),21(1000),  16(100), - - =
11(1000),23(0) 25-29(500)
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Table D1 Parameters of different equipments

B2 S FK SR Bl
FNL R T/ KW 100
AT VA /(TTRW) 7000
WT AR B RLAS/(JTG/AWh) 0.07
B 7 A/ (TG/kWh) 1
R FE R 0.1
FNL R T/KW 100
AL AN/(TT/RW) 6000
PV A R LA /(TG/KWh) 0.1
AL TG A/(TG/KWh) 1
R FEt 0.1
L vAze£23 -7/ 100
B FE B AR /(TT/KW) 3500
GT/CHP LY &S 0.4
PR 0.45
S oNEE 0.6
B 27 B 45 B [k var 100
SVG B
AL ER 1 LAY/ (T kvar) 7000
AL R A T /KVA 50
Sop AL AR /(TT/KVA) 1000
EIBYERRA/(TT/KVA) 100
WFERHE 0.02
AL R4 T /kWh 100
AR AR/(TC/kWh) 1400
BESS AL TR LA/ (TT/AWh) 0.02
(e R R 0.01
R 0.95
TR 0.95
L2 B /kWh 100
B BB/ (TG/kWh) 500
AL B TR A/ (TE/KWh) 0.01
HESS
A EEES 0.01
eI &S 0.95
Y ES 0.95
AL 22 R kW 100
EB ALV AN/(TT/KW) 1000
AL YERAN/(TT/RW) 0.01
L ES 0.95
AL 22 R /KW 100
EC AN R RAS/(TT/RW) 1321
AL YERAN/(TT/RW) 0.02
LI ES 3.88
AL 22 R /KW 100
AC AL A /(TT/RW) 1100
BARLIZYE LA /(TT/RW) 0.02
[EES 12
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