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Fig.6 System ramp demand under different cases
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Table 3 Operation cost of each entity under

different cases

ik B AH/$
EES| o Ui 52 451
MEWN, 5791.67 5740.08
MEWN, 5643.96 5568.29
MEWN, 5864.63 5837.12
MEWN, 5796.41 5755.15
MEWN, 5935.26 5918.06
MEWN, 5785.61 5751.22
MEWN, 5683.94 5615.15
MEWN, 5740.18 5685.15
MEWN, 5594.10 5525.32
MEWN,, 5766.47 5725.20
ER 1974.78 2180.37
ik 59577.01 59301.11
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Mechanism design for micro energy-water network participating in
electricity retailer’s operation based on Nash bargaining theory

ZHAO Hongyang', WANG Xiuli',KUANG Yi',WANG Ruogu’,LI Nailiang', WANG Yifei'
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;
2. State Grid Shaanxi Electric Power Research Institute,Xi’an 710054, China)

Abstract: In order to encourage micro energy-water network to actively participate in electricity retailer’s
operation, the optimization models of micro energy-water network and electricity retailer are respectively
built, and the loss and profit of each entity under the condition of far away from the optimal operation
point are analyzed. Based on Nash bargaining theory, the cooperative game model of micro energy-water
network participating in electricity retailer’ s operation is built, and the benefit distribution scheme among
each entity is analyzed. Considering the disadvantages of centralized solution algorithm,a distributed solution
algorithm suitable for the model is constructed. Case analysis results verify the promotion effect of micro
energy-water network participating in electricity retailer’s operation on reducing the whole operation cost of
the alliance and the effectiveness of the proposed benefit distribution scheme to improve the economy of
each entity.

Key words: micro energy-water network;electricity retailer;cooperative game;Nash bargaining theory;distributed

algorithm
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Table A1 Maximum load power of each entity

FiK BRAINE/MW
MEWN;
MEWN,
MEWN;
MEWN,
MEWN;
MEWN;
MEWN;
MEWN;
MEWN;
MEWN;o

AR

Bk 120

oD O O O O OO OO OO O O

D
o

& A2 % MEWN A A RERNARNIEE
Table A2 Installed capacity of renewable energy unit for each MEWN

EK EEE/MwW 2 ENFEMW
MEWN; 15 MEWNG 1.0
MEWN, 22 MEWN; 2.0
MEWN; 0.8 MEWNG 1.6
MEWN, 12 MEWN, 2.0
MEWN; 0.5 MEWN 1o 12

= A3 & MEWN REMKGEEAKE

Table A3 Total water consumption of flexible water load for each MEWN

EK FAX&E/m® EK Fak&/m’
MEWN; 5000 MEWNG 1200
MEWN, 3500 MEWN; 5000
MEWN; 2400 MEWNG 4000
MEWN, 3000 MEWN, 2000
MEWN; 2 600 MEWN 1o 2 000
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Table A4 Node information of water network in MEWN

ws frE/m /NKk/m
13.6 0

13.6
18.8
19.1
17.3
22.0
322

~N o o b~ W DN e
O O O O o o

%= A5 MEWN HKRE{ER
Table A5 Water source information in MEWN

wS PR EEZKS/m
1 1 0

#F A6 MEWN 7K MEERES

Table A6 Pipeline information of water network in MEWN

wE BTR ATR KE/m ER/m B LRR/(m®s?) TG ERER
1 2 3 320 0.2 0.3 0.018 5
2 3 5 650 0.2 0.2 0.018 5
3 3 4 330 0.2 0.2 0.018 5
4 4 6 590 0.2 0.1 0.018 5
5 5 6 350 0.2 0.1 0.018 5
6 5 7 550 0.2 0.1 0.018 5
7 7 8 270 0.2 0.1 0.018 5
8 6 7 1000 0.2 0.1 0.018 5

& A7 MEWN FI7KMKRER
Table A7 Water pump information of water network in MEWN
WS BTR ENEl 7Kk/m eSS B LRR/(m?s?)
1 1 2 120 0.6 0.3
# A8  MEWN RkMBHEIES
Table A8 Load information of water network in MEWN
wmS TR BARGE/(ms?) BAEKEM MEkEm’ e EBR/(m®s™)

1 3 0.01 200 30 0.02

2 4 0.03 200 30 0.06

3 5 0.02 200 30 0.04

4 6 0.02 200 30 0.04

5 7 0.04 200 30 0.08

6 8 0.01 200 30 0.02
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Fig.A2 Iterative process of distributed algorithm
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