TTE MR 5 kR DOI:10. 7544/issn1000-1239. 2017. 20161011
Journal of Computer Research and Development 54(4) . 683-694, 2017

ZHRMMHRESEXESHEXRBRAREGR

kM| EAL ATE TREE Haf
LGRS BT R S BT FHR R S 100080)
CCls e PR RS JER 100176)

' (zsq@mail. tsinghua. edu. cn)

Key Techniques for Phased and Multi-Mode Hybrid Simulation of Multi-Energy
Micro Grid

Zhang Shuqing', Tang Shaopu', Zhu Yaping®, Yu Siqi', and Sun Yubo'
"(Department o f Electrical Engineering . Tsinghua University, Beijing 100084)

?(Beijing Smart China Energy Internet Research Institute , Beijing 100176)

Abstract Energy Internet has become a powerful driving force of energy production and consumption
revolution allover China. Two core technologies, including smart micro grid and multi-energy
complementary, are widely integrated into micro energy Internet. Energy sources, loads and storages
of various energy forms are constructed and integrated as a whole, which imply complicated energy
conversion, transmission mechanism and complex operation characteristics. However, the existing
simulation means of various energy systems always only aim at one independent energy system, thus
they cannot be directly applied to the coupling and interaction mechanism of different energy forms, or
to the analysis of operation and control characteristics of multi-energy system. This paper has
summarized the current development and achievement of simulations of micro-grids and other types of
energy systems, which are the foundations of multi-energy system simulation. Then it has analyzed
and summarized the basic characteristics of multi-energy system, intricacies and main points to
implement its simulation. Furthermore, phased and multi-mode hybrid simulation is designed and
presented with its key techniques. By the hybrid simulation, it is expected to make full use of the
foundations of the existing energy equipment-system simulation models and algorithms and to
establish dynamic and transient simulation of multi-energy system. The application of the phased and
multi-mode hybrid simulation in the multi energy system is illustrated by a typical example of cold

combined heat and power system.

Key words micro-grid energy Internet; multi-energy system; phased simulation; multi-mode

simulation; hybrid simulation
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