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Development of process simulator for pulverized coal power plants

O Yuichi HARIGANE, Shinji KAMBARA, Hiroshi MORITOMI (Gifu University, ERES)

SYNOPSIS

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

impacts and their economical performance. In this study, process design of a 350 MW power plant is built as an

example on ASPEN PLUS. Effects of coal quality on performance of a mill, combustibility, NOx emission, power

consumption of fans were incorporated as linear equations involving coal properties only. Calculation results of power

generation efficiency for three different coals show good agreement with actual plant data.
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Fig.1 Design of p.c. process by Aspen Plus
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Table 1 Steam conditions for calculation

Power generation / MW 350
Main steam F.rate / kg/h 1,027,779
Temp./°C 541
Pres. / atm 246
Reheat steam F. rate / kg/h 817,659
Temp./°C 595
Pres. / atm 37

Table 2 Coal properties

Coal A B C

Total moisture wi% 8.5 13.2 9.8
HGI - 69 46 40
Heating value  [kcal/kg 6868 6670 6699
Proximate | Moisture| wi% 2.1 8.3 4.0

analysis Ash | wi% | 149 5.1 14.2
VM wi% | 25.0 41.8 40.4
FC wt% | 58.0 44.9 414
Ultimate C " ITwi% | 7420 | 76.00 | 60.02
analysis H wi% | 4.19 5.21 5.21
N wi% | 1.57 1.68 1.30
S wi% | 0.34 0.55 0.50
9] wt% | 4.50 11.60 13.05

3.2 ﬂﬁ@%@ﬁ‘“ﬁ@ﬁx
Trk A iﬁﬁﬁ@w% P27,
’/“5’“-1*1 'VwU\ﬁ‘BUD‘T'{IJK?”'%IfiJ’f"
/vto Zhiz i‘?fW WEDJJ) HHRSY, NOx i J&,
BERILIEME o TR A& e n D, BlEEE, K
BRAT DT RN, TR L0 RPEIR D B R B A %
TH5Z & THEEITH,

E N A(%) 9.097 x (}?A'{ 8 J—t%\

33 VI al—va R RO i
FEFEDOPE e K INTIBNT, Oy R & 3 R
(PAF, FDF, IDF, GMF) @Bk L OVES

DEYET 5 v FETNEYV I O# 9 El R Ld D, K

~0.3654 (1)

T, THROORFEIINELE LTERL, R
BIOFRERH % (2R CHT L, RWT— 5 L i

T 5 I & THENREEE O L RO BN &
19,
FEBEDHE n (%)

x100 2)

4.1 NOx ¥

I a b= —NICHABIAAT NOx 88T JI 5
W0, MR AR 110D NOX 3 % I nqu%Lm
FOF RN LY IRV & 22 D IR AR
THBT 5 &8T5 &mwwcht@g%
42 FTNED S EF B R

SN U ITNE ) & R L 7, Fig.3 1I3Eh A
ATRAER OB & LT, PAF (1 RESEXITE) o &

i 15t i‘fa’iﬁlﬁi EEBWT - LRI L ORI,
MFIEE L, RAEOREBLRRTE S, 0
Lmﬁﬁ%@mr Bk, TRAURBEBIZ DV T b AR
“hbE G LR BESRE LTS
z 2: 23T ITﬁE Th B,

200

150

100

50

NOx concentration / ppm

0

A B C

Fig.2 Prediction of NOx concentration

2000 DCale. i
B Data

= 1900 é EE—
~
5 1800 |
=
D‘? l

1700

1600 |

A B C

Fig.3 Calc. results of power comparison of PAF.
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Fig.4 Estimation of power generation efficiency
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