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Development of process simulator for pulverized coal and biomass power plants

O Yuichi HARIGANE, Shinji KAMBARA, Hiroshi MORITOMI (Gifu University, ERES)
Akio NISHIYAMA (C-Tech Corporation, Ltd.)

SYNOPSIS

Advanced process simulator for pulverized coal fired power station has been developed to predict coal quality

impacts on economical performance. Process simulation logics of a 350 MW coal fired power plant are built on ASPEN

PLUS, and their process characteristics are calculated. In this study, effects of coal quality and biomass blending on

performance of power plants were studied. Calculation results of power generation efficiency for coals show good

agreement with actual plant data. It is found that biomass co-combustion is decreased power generation efficiency.
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Fig.1 Design of p.c. process by Aspen Plus
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Table 1 Fuel properties

Fuel CoalA | CoalB | CoalC | CoalD |Biomass
Total moisture wt% | 85 132 8.6 8.0 20.0
HGI - 69 46 66 49 35
Heating value  |kcal/kgl 6868 | 6670 | 7188 6879 | 4500
Proximate Moisturd wi% | 2.1 83 22 2.1 10,0
analysis |_Ash | wi% | 14.9 5.1 106 | 12,0 0.5
VM | wi% | 25.0 41.8 32.0 317 80.0
FC | wi1% | 580 | 449 | 552 | 542 9.5
Ultimate C wi% | 7420 | 76.00 | 76.50 | 71.67 | 45.39
analysis H wt% | 4.19 5.21 4.72 | 4.60 5.00
N wi% | 157 1.68 1.40 | 1,62 1.00
S wi% | 0.34 0,55 0,52 0.40 0.10
[¢] wi% | 450 | 1160 ] 610 | 762 |3801
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Fig.2 Prediction of NOx concentration

SellERE LT R EHR L, SRR E SN
L7, Fig3 120 4 SRS DUV TORBEH RO G HiAS
RLRMT — & & OB ERT, K bR
4 JRFE & b RERH PRI AR DB & D D3,
PRFLOM &2 & OFBER R TETn a2 en
b,

® [ @ Calc. |
& i [w] Dgta
8
¥
e 40
u e
&
.2
©
4L
£ 35
oh
]
z
[o]
faT
30 g
A B C D

Fig.3 Estimation of power generation efficiency
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Fig.4 Influence of biomass ratio
on power generation efficiency
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