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Sustainability Evaluation of Coal Generation Electricity System Based on Emergy Account
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ABSTRACT: Traditiona evauation indices of coal-based
generation eectricity systems are only efficiency or economy or
environmental effect with process performance. Under a
background of sugtainable development, it is necessary to
evaluate the sustainability that reflects the relaion about
coal-based generation e ectricity systems with economic system,
environmenta system and socid system, so emergy account are
employed. Coal-based generation electricity systems cause
waste. Emergy sustainability index for coal-based generation
electricity systems considered waste is put forward. As cases
study, emergy of polygeneration system based on coa
gasification with electricity and fud (methand etc.), IGCC
(integrated gasification combined-cycle), PFBC-CC (pressured
fluidized bed combustion combined-cycle), supercritical power
plant are analyzed respectively. The result shows that new
emergy indices are practical on evduating the coal-based
generation  electricity system; the sustainability of
polygeneration system is higher than IGCC, PFBC-CC,
supercritical power plant.

KEY WORDS: therma power engineering; coal-based
generation eectricity system; energy; polygeneration;
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Fig.1 Theemergy flow of coal-based generation
electricity system
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Fig. 2 Sustainability of different coal generation
electricity system
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Fig. 3 Emergy transformity of different coal generation
electricity system
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Tab.1 Emergy evaluation tablefor pulverized
coal fired power plant

N i H SRS Tr ONPBARE{E /s
BN 349 10°J 4.00 10°s/J  1.39° 10%

(TR 6.25 10’y 6.64" 10°%/g  4.15 10

i ARAN 178 10°g 100 10°%s/g 178 10°
2R 5.0 10" g 5.16 10'sg/lg 2.63 10%

A

B¥ PRy 188 10°$ 346  10%/$  6.48 10%°

BT A 19510 3.46° 10%sgj/$  6.90° 10™°

PEhh Y H 285 10°J) 811 10°sj/d  2.32 10%

. WA K 330 10" g 830 10°sj/lg 2.39° 107
s WR 110'10°g 1.00' 10%s/g  1.10° 10'°
We AbBEJSI97K 1607 10% g 6.64 10°sgj/lg  1.62° 10'°
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Tab.2 Emergy evaluation tablefor coal fired

PFBC-CC plant
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BN 337 10'°J 4.00 10%%j/J  1.38 10*
i K(AL)R 5.64 10%g 6.64 10°%j/lg 3.74 10
KA N 9.00°10°g 1.00' 10°sj/g  9.00" 10%
N SR 430°10%g 5.16 10'sj/lg 2.21° 107
PHAZATYES 7137 10'$ 346 10¥ sgj/$  2.46° 107

A F+Fy
! 3.26'10°J 4.38 10°%/]  1.43 10%
i WA 2K 244 10" g 830 10%%j/g 2.0 107
We AbBEJS 97K 1537 10%g 6.64° 10°sgj/lg  1.01° 10"

%3 IGCC B[ maEITM*
Tab. 3 Emergy evaluation table for IGCC plant
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Tab.4 Emergy of energy polygeneration system
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