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ABSTRACT

Low rank coals are cheaper than high rank coals but are seldom used as fuel for coal fired power plants directly because

they have several adverse effects including a lower plant efficiency due to the large energy loss by the latent heat of water

content. In this study, the combination of the coal drying technology with the coal power plant was analyzed as a way to

enhance the usefulness of the low rank coal. In the combined system, some of the extracted steam for feed water heating was

used for coal drying. The influences of steam extraction location and amount of drying coal on the power plant performance

were investigated. It was found that the system power was nearly insensitive to the mass flow rate of the drying coal until

a certain point but then it began to decrease over the critical mass flow rate. The thermal efficiency decreased with increasing

mass flow rate but the rate of decrease slightly is reduced over the critical value. In addition, we researched the influence of

coal drying strategy on the power plant performance.
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Fig. 1 Configuration of the coal fired power plant combined with a steam tube dryer
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Table 1 Performance parameters of the coal fired power plant

Parameters Value
Boiler efficiency (%) 90
Main steam flow rate (kg/s) 443
Reheat steam flow rate (kg/s) 354
Main steam temperature (C) 566
Reheat steam temperature (C) 593
Coal flow rate (kg/s) 549
Main steam pressure (bar) 247
Number of turbine stages 21
Condenser operating pressure (mmHg) 38
Net power output (MW) 547
Thermal efficiency, LHV (%) 426

Table 2 Steam condition and flow rate of three cases

Casel Case2 Case3
Parameters HPT 6th | HPT 8th IPT 4th
stage stage stage
Mass flow rate (kg/s) 29.0 49.7 2511
Temperature (C) 3975 345.8 450.5
pressure (bar) 832 57.2 21.0
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Table 3 Properties of raw and dried coal™®

. . Low
Coal | Moisture \;?;?::re Ash CF;:Sn Heating
state (Wt2) (wt%) (wt%) (wt%0) Value
° 7] keal/kg)

Raw
29.74 2783 1051 31.92 4269

coal
Dred |65 | 319 1517 | 4010 5586
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Table 4 Influence of coal drying scheme on the power plant performance

Scheme Parameters Casel Case2 Case3
(HPT 6th stage) | (HPT 8th stage) | (IPT 4th stage)
Fach unit dries coal for one unit | Total net power output of two units (MW) 1094 1094 1094
(Case + Case) Thermal efficiency of two units (%) 40.60 40.60 40.60
One unit dries coal for two units | Total net power output of two units (MW) 1069 1094 1074
(Case + Reference) Thermal efficiency of two units (%) 40.80 40.70 40.95
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