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Fig.1 Basic architecture of energy internet based on multi-agent
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Fig.2 Structure of communication network in energy internet
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Fig.3 Flowchart of incremental cost consensus algorithm
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Two-layer power optimization allocation of multi-energy local networks
oriented to energy internet
MI Yang,LIU Hongye ,SONG Genxin, LI Zhangiang,FU Yang, LI Zhenkun

(College of Power Engineering,Shanghai University of Electric Power, Shanghai 200090, China)
Abstract; In order to solve the problem of real-time power allocation in the operation of multi-energy local networks
oriented to energy internet,a real-time dynamic power allocation strategy of multi-energy local networks based on the
two-layer consistency theory of multi-agent is proposed. The energy internet is divided into several energy local net-
works , and the consensus power allocation algorithm is designed by selecting the incremental costs of each energy
local network and each distributed generation as the consensus state variables,so that the energy local networks can
assume the power imbalance of the energy internet according to their own situation, and further the distributed gene-
rations can assume the power imbalance of the energy local networks according to their own situation , which reduces
the power generation costs of the system. The algorithm reduces the communication traffic through the information
exchange among neighboring agents,and can adapt to the topology changes of the energy internet and energy local
networks flexibly. Simulative results verify the effectiveness and feasibility of the proposed method.
Key words:energy internet ; energy local networks ; consensus algorithm ; incremental cost ; real-time dynamic power

allocation
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®AL 2B RNBIERAZRY
Table Al Cost coefficients of distributed generations
ﬁéd/ﬁ)ﬁiﬁm %ﬁﬁ LHY)/‘? Qin ﬂm Yin

DG; 0.0063 2.3 300
DG, 0.0085 219 210
DG3 0.0055 23 290
ELN; DG4 0.0065 2.27 320
DGs 0.0065 2.35 280
DGs 0.0075 2.23 270
DGy 0.0065 2.25 180
DGg 0.0063 2.3 300
DGg 0.0085 219 210
ELN; DGy 0.0055 2.3 290
DGy 0.0065 227 320
DG1, 0.0065 2.35 280
DG 0.0065 2.35 280
ELN3 DG4 0.0075 2.23 270

DG1s 0.0065 2.25 180
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Table A2 Cost coefficients of ELNs
e YR =) 38 ai Bi Vi

ELN; 0.0060 2.35 310
ELN; 0.0068 2.45 300
ELN3 0.0070 2.2 280

* A3 NHRNBRRESESH
Table A3 State parameters of distributed generations
AEE RN AR AP™IMW  AP™/MW - P(0)/MW

DG, 100 0 29
DG, 100 0 22

DGs 100 0 53

ELN, DG, 85 0 31
DGs 100 0 42

DGs 90 0 24

DG 80 0 38

it 655 0 239

DGs 100 0 29

DGg 100 0 22

ELN; DGy 100 0 53
DGy 85 0 31

DGi2 100 0 42

&t 485 0 177

DGis 100 0 42

ELN; DGy 100 0 24
DGis 100 0 38

&t 300 0 104

xR AL EEMAEENEREFE LRSS RITEE
Table A4 Convergence result comparison between considering and not considering power limit

RBEEHERME  CIOE MWD PUMW  Po/IMW  Pi/IMW  PJ/MW  PsIMW  Pd/MW  P:/MW

AEE 3.355 83.7 68.5 95.9 83.46 77.3 74.99 84.99
x & 3.366 84.6 69.18 96.9 84.3 78.15 75.73 80

= AL BEREEMMA GRS
Table A5 Load parameters in ELNs

AEVR RN WA U DI ZEIMW Bidi AR AL /MW
ELN; 177 100

ELN; 239 200
ELN3 104 100
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