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Fig.1 Topological structure schematic diagram of
regional-level and user-level EH
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Fig.2  General model of EH
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Fig.3 Two typical EHs
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Operation region model for integrated energy distribution system
LIU Liu, WANG Dan,JIA Hongjie, WANG Chengshan, WANG Weiliang

(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)
Abstract: [EDS (Integrated Energy Distribution System) is a feasible development form of distribution power
system in the future. Multi-energy coupling not only improves economy and comprehensive energy efficien-
cy, but also brings challenges to the safe and stable operation of TEDS. To study the maximum operation
boundaries of IEDS, based on the morphology analysis of typical electricity-gas-heat 1EDS, the concept and
model of IEDS-ORs (Integrated Energy Distribution System-Operation Regions) are proposed. Considering
the geographical separation and energy regulation of EHs(Energy Hubs),the input power set of EHs’ tie-
lines installed with automatic control devices is defined as the operational point. Furthermore,with the con-
trol means of EH,the voltage constraint is focused on. A traversal simulation algorithm for solving voltage
boundaries of operational points in IEDS-OR is developed. Finally, taking a typical electricity-gas IEDS as
an example, various operation regions composed of different observed variables are solved. Moreover, the ef-
fects of multi-energy flow constraints, multi-energy load changes and regulated heat-to-electric ratio modes
on IEDS-ORs are analyzed. The calculative results show that the proposed method can accurately describe
operation status and boundaries of IEDS,which can provide theoretical guidance for dispatchers.
Key words:integrated energy distribution system;energy hub;operation regions;multi-energy flow;operational

constraints
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Table Al Pipeline data of the 11-node NGS

I LN K Im EIE AR /mm
1 2 50 160
2 3 500 160
2 4 500 110
2 5 500 110
3 6 600 110
3 7 600 110
3 8 500 110
5 6 600 80
4 7 600 80
6 8 780 80
7 8 780 80
7 9 200 80
9 10 200 80

10 11 200 80




#* A2 EH 2%
Table A2 Parameters of EH

I 1 A EH/KW 11 7 EH/KW
PEC 2000 3000
CHP 3000 3000
CAC/GB 1000(CAC) 2000(GB)
R B 380 417
A fif 204 266
AR R8T R8T

A3 AT BRI A I S R U
Table A3 Partial critical points of FOR

FILS Ly AR L, el it Ls NG L,
401.19 -47.72 -660 400
398.47 -230.66 -660 400
382.97 -413.84 -660 400
354.70 -591.25 -660 400
313.66 -774.90 -660 400
313.66 -952.77 -660 400
193.26 -1128.69 -660 400
113.91 -1308.23 -660 400
21.79 -1475.80 -660 400

-83.10 -1648.61 -660 400
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