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Abstract: With the continuous advancement of our country's "carbon peaking and carbon neutrality"
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strategy, the traditional combined heat and power (CHP) operation mode of "heat and power" has been
difficult to meet the requirements of the new power system for unit flexibility and deep peak shaving
capacity. Although a lot of technical research has been carried out on thermoelectric decoupling in
recent years, most of the work is still based on single cases or local technologies, and the system
boundaries, parameter settings and evaluation systems are not consistent, making it difficult to form a
comparable and generalizable research framework. Based on this, this paper systematically sorts out the
system configuration, steam extraction mode and electrothermal coupling mechanism of typical
flexibility transformation technologies such as low-temperature heat source extraction, low-pressure
cylinder near-zero output cutting cylinder, high back pressure heating and photo-coal complementary
heating, etc., relying on EBSILON's unified thermal modeling system. Under the unified modeling logic
and evaluation indicators, the thermal efficiency, heating capacity, coal consumption level and variable
working condition performance of each scheme are quantitatively comparatively analyzed, and the
common laws and differentiated characteristics of different technical paths are summarized. On this
basis, this paper further summarizes the shortcomings of current research in terms of model consistency,
working condition coverage and engineering applicability, and clarifies the important directions of
future thermoelectric decoupling technology research. In general, the core purpose of this paper is not to
emphasize the simulation software function, but to build a unified system analysis platform with the
help of EBSILON, which provides a structured theoretical basis and method guarantee for the
quantitative evaluation, engineering selection and operation optimization of the flexibility
transformation of cogeneration units, which has important guiding significance for promoting the clean,
efficient and low-carbon operation of CHP units in the new power system.

Keywords: EBSILON; cogeneration; high back pressure heating; low pressure cylinder near zero
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