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Analysis of flexible transformation scheme on electric boiler for

cogeneration units

Abstract

In view of the problem of wind abandoning in the winter heating period of China's
"sanbei" power grid, a scheme is proposed to decouple the constraint of "heat
determining power" by installing electric boilers in thermal power plants, so as to
reduce the consumption of wind abandoning power by forced output. By understanding
the working principle of thermoelectric storage boiler and analyzing the peaking
capability under different operating modes, the primary frequency modulation model
of thermal power unit was established by taking 300 MW unit as an example, and the
influence of the configuration scheme of thermal storage water tank and thermoelectric
storage boiler on the primary frequency modulation capability of the unit was studied.
When analyzing the peak-shaving capacity of the thermoelectric unit equipped with
electric boiler, we first understand the basic operating principle of the scheme, establish
a mathematical model to evaluate the coal saving benefit and national economy of the
scheme, and analyze its influencing factors. In order to analyze the economy of electric
boiler reconstruction, the operating cost and benefit model of lower peak-shaving is
established in the background of the northeast peak-shaving auxiliary service market,
as well as the economic evaluation model of investment based on the investment
payback period. Based on the actual data, the economy of typical thermoelectric units
in northeast power grid under different scenarios is calculated and analyzed. A
calculation model for capacity selection and operation optimization of electric boiler
was established, and based on the thermal economy evaluation method of thermal
power plant, the analysis and research on the thermal characteristics of units were
carried out, and the strategies for solving the economic operating conditions of peak-
load units were formulated. The results show that different configuration schemes have
different effects on the primary frequency modulation capability of thermal power units
at different time periods. The electric boiler has obvious coal saving effect and national
economic feasibility. Under the current peak-shaving mechanism, when the heat load
is large in the middle heating period, reducing the unit's minimum output can reduce
the configuration capacity of the electric boiler and determine the optimal capacity
configuration and minimum power consumption of the electric boiler. After
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optimization, the project investment and operation cost can be significantly

reduced.
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