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Off-Design Operation Strategy of a Gas Turbine and
Cascaded Supercritical CO, Combined Cycle
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Abstract; In order to optimize the off-design characteristics of gas turbine-cascaded supercritical carbon
dioxide ( GT-CSCO, ) combined cycle,a GT-CSCO, combined cycle model with 5.67 MW gas turbine as
prime mover was established in this paper. The off-design operation methods of each equipment were de-
termined respectively, and the off-design operation strategy of the combined cycle was put forward, and
then the off-design condition characteristics of the GT-CSCO, combined cycle were analyzed. The results
show that the characteristic of gas turbine exhaust temperature and flow rate changes with load greatly be-
fore and after IGV reaches the minimum full-speed angle , and the influence of gas turbine exhaust temper-
ature on bottom cycle is greater than exhaust pressure. The decrease of bottom cycle flow rate is greater
than exhaust flow rate in order to maintain compressor inlet temperature and final exhaust temperature un-
der off-design conditions. During the 100% to 30% load,the thermal efficiency of GT-CSCO, combined
cycle reduces from 54.80% to 43.91% ,and the total output power and efficiency is about twice that of a
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single gas turbine. Compared with simple recuperative structure ,CSCO, cycle has higher efficiency which

means it is a kind of power generation technology with good off-design performance.

Key words: gas turbine,cascaded SCO, cycle, off-design , operation strategy
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Tab. 1 Thermodynamic simulation results and deviations

of state points under designed conditions
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3¢ 350.16 0.1013  21.77 0.05 0 0.02
lo  397.00 10.0000  12.95 0 0 0.95
20 673.00 9.8000  12.95 0 0 0.95
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40 331.50 10.0000  12.94 0 0 0
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Tab.2 Composition of gas turbine exhaust under

off-design conditions

NI/ % RV % R % KFE D AR %
100 76.67  14.48 5.90 2.95
90 76.70  14.58 5.81 2.91
80 76.76  14.73 5.68 2.84
70 76.82  14.91 5.51 2.75
60 76.90  15.13 5.31 2.66
59.3 76.91  15.15 5.29 2.65
50 77.18  15.90 4.62 2.31
40 77.46  16.70 3.89 1.94
30 77.75  17.51 3.16 1.58
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