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Off-design Characteristics of Three-pressure With Reheat Bottom Cycle System in

Integrated Gasification Combined Cycle
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ABSTRACT: The model of 200 MW integrated gasification
combined cycle (IGCC) system was established by the
software “ThermoFlex”. The off-design characteristics of
three-pressure with reheat bottom cycle system in IGCC were
studied and effects of gas turbine’s load, atmosphere
temperature and air separation unit (ASU) integrated
coefficient on characteristics of bottom cycle system were fully
discussed. Results show that while in regulation manner of
adjusting compressor inlet guide vanes (IGV) angle and
keeping turbine inlet temperature (T3) constant to reduce gas
turbine’s load, main steam temperature and reheat steam
temperature are firstly increased and then declined. Closing
IGV angle can restrain pressure of high-pressure vapor-bag
decline, and make exhaust steam dryness of low-pressure steam
turbine rise, so this is beneficial to improve off-design
characteristics of bottom cycle system. As atmosphere
temperature increasing, pressure of high-pressure vapor-bag,
steam flow inlet high-pressure cylinder and power of bottom
cycle system all decline, but main steam temperature and
exhaust steam dryness of low-pressure cylinder in steam
turbine increase. Decreasing X,s can greatly enhance power of
bottom cycle system, but slowly reduce exhaust steam dryness
of low-pressure cylinder in steam turbine.

KEY WORDS: integrated gasification combined cycle (IGCC);
three-pressure with reheat; bottom cycle system; off-design
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Fig. 1 Model of IGCC system
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Fig. 2 Three-pressure with reheat bottom cycle system
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Tab.1 Proximate and ultimate analysis of coal
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Tab. 2 Parameters of IGCC system
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Fig. 3 Effects of gas turbine’s load on heat source of
bottom cycle system
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Fig. 4 Effects of gas turbine’s load on performance of
bottom cycle system
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Fig. 5 Effects of atmosphere temperature on heat source
of bottom cycle system
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