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Economic Analysis of CHP Unit based on Steady-State
Modeling Technology

GUO Zuo-gang, LI Xiao-lin,ZHOU Chang-cheng, MA Xi-yuan
( Electric Power Research Institute, CSG, Guangzhou , China, Post Code: 510663 )

Abstract: The energy supply system of Integrated Energy System (IES) usually contains renewable ener-
gy and Combined Heat and Power unit ( CHP). Heat and electricity can be transported to different end
users through transporting networks. In this paper,the steady-state model of CHP unit, as well as its cost
and income model were established. The performance and economic analysis of CHP unit was done based
on these models. 6F. 03 gas turbine was adopted in a case study to investigate the coupling relationship
between heat and power supply, and to study the multi-factor sensitivity analysis including natural gas
price ,steam sale price,steam extraction amount,annual utilization hours and electricity price. It has been
found that the different ranges of heat and electricity demands can be met by adjusting the steam extrac-
tion amount. The heat supply power reaches 16. 17 MW ,and the electricity power reaches 109 MW when
the steam extraction amount reaches 20 t/h. The natural gas price sensitivity analysis shows that the in-
vestment recovery period can be less than 10 years if the natural gas price is less than 3. 25 RMB/m’. The
steam extraction amount sensitivity analysis shows that the investment recovery period will decline when
the steam extraction amount is increased. Electricity price has the most noticeable influence on the invest-

ment recovery period. The investment recovery period is up to 24 years if electricity price is less than 0.5

RMB/kWh ,and it will decline to 5 years if the electricity price is 0. 7 RMB/kWh.
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Tab. 1 Gas turbine performance parameters
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Tab. 2 Typical boundary parameters for CHP

economic analysis
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Tab. 3 Investment economic results of

CHP unit with 6F. 03 gas turbine
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Fig. 1 Relationship between turbine steam

extraction and CHP unit electric power
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Fig. 3 Sensitivity analysis of steam sales

price on investment recovery period
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Tab. 4 Sensitivity analysis of turbine steam

extraction on investment recovery period
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Tab. 5 Sensitivity analysis of CHP unit utilization

hours on investment recovery period
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Tab. 6 Sensitivity analysis of electricity price

on investment recovery period
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