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Abstract: With the proposal of our country’s dual-carbon
strategy, our country’s energy production and consumption
revolution urgently need to promote integrated energy system
construction. Integrated energy systems put new requirements on
the overall and systematic nature of energy system planning. At
the same time, the rapid development of renewable energy and
the emergence of various new energy units have continuously
increased the scale and complexity of the energy system.
Traditional energy system planning methods have been unable
to meet the demands of integrated energy system planning under
the new situation. In our country’s energy system planning field,
there is an urgent need to introduce system engineering methods
to transform traditional planning methods. This paper draws
on the concept of model-based system engineering (MBSE)
in system engineering theory. We start from the practical
application of MBSE in other industries in my country and
propose a comprehensive energy planning route using MBSE
based on the system engineering concept. Compared with the
energy system planning and design under the traditional system
engineering method, the integrated energy planning and design
method of system engineering with MBSE includes the whole
life cycle of the energy system from the conceptual design. It
consists of four stages: unit design, energy subsystem design,
evaluation, practical application acceptance, and energy system
integration. The unit models are related to each other to ensure
rapid iteration when there are differences in the different
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systems of structure, demand, and behavior. The use of MBSE
to plan the integrated energy system will help solve the current
disconnection between energy and industrial planning in
integrated energy system planning.

Keywords: integrated energy system; model-based system

engineering; energy planning
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