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System Design of FGD advanced treatment technologiesBased on
Lignite Pre-drying and Waste Heat Recovery from Dryer Exhaust
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ABSTRACT:A integration system of FGD advanced treatment technologies based on lignite pre-drying and waste heat recovery was
proposed in this paper. Thermodynamic models oflignite pre-drying was developed, as the advanced treatment technologies were
theoretical analyzed. Through the selection and analysis of lignite drying system and wet desulfurization flue gas treatment system, the
technical route of deep desulfurization flue gas treatment using steam turbine low-pressure steam extraction and drying lignite and
condensation and reheating wet desulfurization is defined. Through the system evaluation, it is concluded that when the moisture of
lignite is dried from 37.6% to 25%, 20% and 15% by steam extraction, the consumption of coal for a lignite generating set can be
reduced by 6.49g /(kWeh), 7.89g /(kWeh) and 9.08g/(kW+h) .As the lignite moisture drying up to 15% , the dried waste gas is used to
heats up the flue gas to 70°C, the waste gas can meet the heating demand of the flue gas after wet desulfurization, and the 19.4tcondensed

water can be recovered at the same time. .

KEY WORD:Lignite Pre-drying; flue gas; advanced treatment; dryer exhaust
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Fig. 1 heat balance diagram of extraction dryer
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Table 1 main parameters of a 660MW Unit
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Table 3 Comparative Analysis of system energy consumption
under different drying degrees

Tkt 25% 20% 15%
T H LR (A Y C A & | O S &'
e TR TR T8

H LEEA Huy
-LGivIES MW 660
FAHIE B R KJ-/(kW'h) 7706
HIAERE Dy t/h 1663.76
FHFERE D,y t/h 1422.81
FREEHUHRRS kl/kg 23186
L e % 9.1
ETERE n % 99
U 1. % 99
RHHBEE ny % 99.5
HETEE M o 12
AL C 148

WL W G B I, 78 5 S22 B it 72
AP ) 42K o R TR ) 37.6% 3 1Tk
B 25%. 20%H1 15%, RS EUNE 2 Fis.

=2 IR REE
Table 2 test coal quality data

P FREL \ 1.046  1.038  1.029
(VAR ES % 92.1 93.8 93.7 93.6
(EREVES % 99 99 99 99
IRt itk ES % 4743 4602 4622 4645
Gl ES % 99 99 99 99
AL % 99.5 99.5 99.5 99.5
KRR % 426 4408 4387 4364
W7ERE t/h 1942 2001 1993 1983
HAE t/h \ 150.7 1286  103.5
HeA & t/h 1241.9 1152 11652 11802
A KR t/h 1457.8 13526 13679 13855
PRI t/h 4194 4053 4072 4094
R MW 660 660 660 660
RAMFE  g/(kW'h) 28876 279.07 28034 281.84
i 2/(kW-h) \ 9.69 8.42 6.92

M/ My  Anl  Vad  Col  Hol No/ O« Sl Oneal

% % % % % % % % % Ml/kg

376 150 89 459 397 20 05 11.1 0.2 13.03
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Table 4 comparative analysis of system economy under
different drying degree (unit: 10000 yuan)
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Table 5 comparative analysis of investment cost of different
flue gas depth treatment systems
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Table 6 Variation of flue gas parameters after lignite drying

ekt 25% 20% 15%
TiH JRAH Koy Koy Koy
S T T T4

Mt % 376 233 19.5 14
JHS
m/h 2584015 2387620 2359926 2312216
FET 6%02)
HrHEER R C 148 139 135 131
SRR IR % 13.58 10.23 9.26 8.28
FGD i
C 57.69 53.57 5222 50.53
H SR
HHHRIRRE % 15.93 13.17 123 1137
EoRiTAG gkg  112.775 90.26 83.7 70.36
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Table 7 parameters of exhaust gas reheating system

HHHAN LR C 50.5
T L T 70
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Fig.3 integrated system of lignite pre drying power
generation and wet desulfurization flue gas advanced
treatment
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