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Abstract

This paper evaluates two proposed repowering systems together with a conventional repowering system. A
plant treating 45 t/d of garbage incineration plant was taken as an objective power plant to be repowered. As the
conventional repowering system (S-C), a gas turbine system with waste heat recovery boiler was adopted. In the
proposed system I (S-I), the low temperature steam produced at garbage incineration plant is superheated by
using regenerative burner and used to drive steam turbine. In the proposed system II (S-I), temperature of the low
temperature steam is raised in the combustor by burning fuel with pure oxygen, thus the generated CO: can be
easily captured. Various basic characteristics of the three repowering systems are estimated through computer
simulation, such as power generation efficiency, energy saving characteristics, amount of CO: reduction, and
economics. The optimal operating conditions of the S-T were obtained when the temperature of saturated steam
produced at the garbage incineration plant was 275 C and turbine inlet temperature 400 C. Under these
conditions, repowering efficiency was estimated to be 72.3%, annual amount of CO: reduction 394 t-C, unit cost of
generated power 8.00 yen/kWh, and depreciation year 4.66 year. These were confirmed to be superior to those of
the S-C. The S-Il was estimated to be economically unfavorable, but its CO: reduction amount was 2.6 times larger

than that of the S-T. Hence the S-Ilis expected to be adopted in the future when CO: constraints are imposed.
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