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Fuzzy comprehensive evaluation on typical environmental protection
engineering project of coal-fired power plant

MA Shuang-chen',ZHANG Li-nan', YUAN Yuan® ,HUA Ji-zhou' , YANG Jing' ,GUO Jing-juan’

(1. College of Environmental Science and Engineering , North China Electric Power University , Baoding 071003, China ;2. Northwest Branch , China Datang
Corporation Science and Technology Research Institute Co. ,Ltd. ,Xi’ an 710065 ,China)

Abstract ; China energy structure decides that the power supply in China will depend on coal-fired power plants in
long-term , therefore , pollutants control is the problem to be solved urgently in the coal-fired power plants. Under the
premise of pollutant emission standards, improving the economic benefits of power plant is being focused on. For a
comprehensive evaluation on the environmental and economic performance of a typical environmental protection engi-
neering project in power plants,the evaluation index system was built, the index weight matrix according to the actual
operation parameters and technical requirements was established , and the power plants typical pollutants control unit
(FGD desulfurization, SCR denitrification , and electrostatic dust removal) of the comprehensive evaluation model of
environmental and economic benefits were set up by using a fuzzy mathematics comprehensive evaluation method. Its
evaluation results can reflect the pros and cons of environmental and economic performances of existing pollution con-
trol units, thus, the specific problems and its causes of the existing pollution control units are revealed,which is useful
for the development direction of energy conservation and emissions reduction.

Key words : coal-fired power plant;typical pollutants control unit;fuzzy evaluation ;environmental indicators ; economic

indicators
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Table 1 FGD desulfurization technology evaluation index and index data

P E bR A B C D
R &) 99 97 95 94.33
o A Ca/S FEJR Eb 1.01 1.03 1.05 1. 11
H A SO, R RIE/ (mg + m™) 35 70 100 138. 38
T 15 K AL S T 5 4.5 4 3
FGD (7 H ] BB 09 He il % 10 11.5 13 11.7
FERE o e & ri e LA % 1.2 1.6 2.0 1.48
AT WER A (I8 - 1) 600 900 1200 1227.58
) AR (m? - (kW) ™) 0.013 0.015 0.017 0.015 5
W WGRIFIFH 2/ % 98.5 97.0 95.5 90
TR R = i R A 2 1.5 1 2
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Table 2 SCR denitrification technology evaluation index and index data

pRiE st A B C D
MR % 98 84 70 73.83
B HE bR AR NO, W/ (mg - m™) 50 75 100 77.37
NH,/NO, /R H 1.03 1.05 1.07 1.038
SCR (5 B4 % /% 13 15.5 18 16
FRE (5 B R L % 0.12 0.15 0.18 0.173
LR bR RS A/ (I8 - 1(NO,) ™) 2 800 3 500 4200 4 088. 32
W GRI A R % 99.5 98.2 98.0 99. 8
kiR %,/107 1 2 3 0.185
Fx3 FHEBALERKFNEREIERE
Table 3 Electrostatic precipitator technology evaluation index and index data
i gzt A B C D
- B3R/ % 99.9 99.7 99.5 99.715
BT SR
OSBRI E/ (mg + m™) 10 20 30 15. 84
el i HL ) B L % 3.2 4.0 4.8 4.5
, ~ R piA/ (I - 1! 16 28 40 21.8
S R L)
FERE | & r e H A % 0.12 0.3 0.48 0. 484
AT ALY (m? - (kW) ™) 0. 000 36 0. 000 46 0. 000 56 0. 000 48
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Table 4 Treatment status of desulfurization wastewater
AR x BR BN N "
E&il| 0~1 1~2 2~3 3~4 4-~5

FRARL I 7K [T A FH 35 80% LA |, HLR K HE ik
A 5 ) S AT M A HE DA X BRI T R WL 5 I P 7K
mIWSCH AR 3K 509% LA b, HL K HE it e AR OC [ 52
AT AR R X R R M /N 5 I /K G [l W R P 1S
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SR E ST w)
%MM=%ﬁ$x$5 (1)
(2) BBACE

FR AR IO A% 7 AR B SR 1 E 2 R SR N 40% ~
100% , 15 3|2 55 @ pR N

0.x < 40
Una(%) = ¥ =40 40 < x < 100 (2)
60
(3)Ca/S FE/R I,

Ca/S BEIRHA 1 ey, RF 2 INRATTHL, SR8
PR N N
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U4232<x) = % 27 (22)
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(3) HLBRAEHLAE G SR
ALFE 1000 m*/h JHSAEHR 0.2 ~0.8 kW + h,
I, BB i RE SRR R I 0.1% ~0.5% , #57
SR JE pRECH
(0,x > 0.5

0.5 -«
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Table 5 Membership of FGD desulfurization technology evaluation index data

RIEEL 7 A B C D
R &) 0.983 0. 950 0.917 0. 906
. - Ca/S BE/RIL 0.99 0.97 0.95 0. 89
SRR o
AR SO, R/ (mg - m™) 0.85 0. 50 0.20 0
BT I 7K B Ak B D 1 0.9 0.8 0.6
FGD oL B Y LBl % 0.50 0.35 0.20 0.33
HLFE 7 Bk L LU/ % 0.90 0.50 0.10 0.62
. . WABRA/ (I« (150,)7") 0.9 0.6 0.3 0.272
Zo Tk B bR :
I ALY (m? - (kW) 1) 0.6 0.5 0.4 0.475
W ISR 1 2% 0.875 0.5 0.375 0
R R i B A A 1 0.75 0.5 1
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Table 6 Membership of SCR denitrification technology evaluation index data
T bR A B C D
WRAERCE % 0.973 0.787 0. 600 0.650 4
WEEHR bR AR NO, W E/ (mg - m™) 0.778 0. 500 0.222 0. 470
NH,/NO_ FE/R 0. 940 0. 900 0. 860 0.924
SCR i #)~ B W Y L)/ % 0. 467 0. 300 0.133 0.270
FELRE o e & L o LA % 0. 80 0.50 0.20 0.27
VAR bR WS A/ (I8 - (¢ NO) ™) 0.85 0.50 0.15 0. 206
W FIFH 2/ % 0. 84 0.56 0.24 1
Rk /107 0.8 0.4 0 1
R7 HRBRALAFARIENEFEHOREE
Table 7 Membership of electrostatic precipitator technology evaluation index data
PR ERR A B c D
RARR/ % 0. 90 0. 70 0.50 0.75
A PR
B AR IR/ (mg » m™) 0. 857 0.571 0. 286 0. 690
BRoR a8 i L) B AR L il % 0. 80 0.50 0.10 0.25
. - B piA/ (I8 - 1! 0. 960 0. 520 0.074 0.75
I RO L)
FERE o & i e A % 0.95 0. 50 0.05 0.04
AR (m? - (kW) ™) 0. 80 0.47 0.13 0.4
3.4 WEHHE 0.1),

PR SRR A A SOk [ 2,19 ] A AR SR,
S5 L AT I DU A

A EAEbR: U, =1 Uy, Uy, Uy Uy b = 1B
TRACR , Ca/S BERLL, H FAH R SO, Bk B, A
VKIS IRBERYSEI |, $5 44 A, = (0.1,0.4,0.3,
0.2),

A ABEAE IR : Uy = { Uy, Uy | = | BEHZOR,
FHHA NO, i e B, NH,/NO, BE/R L |, F8 bR A
A,=(0.2,0.5,0.3),

BRAIRIRIEIR Uy = { Uy, Uy | = [ BRADELER
PR S A | F8Pr I A ;= (0.3,0.7)

R 2 BFAG IR : Uy = 1 Uy, Unpy , Usis, Usyy, Uys
Uy | = | BRI F 5 (5 SA BT L, ML A6 & SR
H, S0, FALBE G A, B o o i B IR R
R Bl i A | HEPAAE A5, =(0.1,0.3,0.3,
0.1,0.15,0.15),

LGl 28 B 4G B : Uy, = { Uy, Uy, Usyy, Uy,
Ups | = | BERHAIECGE S 5T 1L, AR S B R i I,
BN IBEAR A, SRR R Bk R | SR AR AN TR
A,,=(0.1,0.3,0.3,0.2,0.2),

B2 2 AT 2 Uy = | Uy, Uny s Uy Upse | =
[ BRI BT G BT L, BB BR AR AR, HLFE i
K S AR SR ARALE Ay = (0.1,0.4,0. 4,

3 P il BT AE A M RE TR P AL E LA, =
(0.36,0.28,0.36) .

3 P il R OTAE L PR P IALE A, = (0. 4,
0.2,0.4),

IR REEFR AR (A TR BB TS b P R IR R AN EE .
A=(0.3,0.7).
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4.1 #EITH
4.1.1 sEAs
WS
[0.983 0.95 0.917 0.906]
R = 0.99 0.97 0.95 0.89
0.8 0.5 0.2 0
| 1 0.9 0.8 0.6 |
AN SR
B, =A,OR,, =(V (a,(k) Nr,(k,j)))=
(0.4,0.4,0.4,0.4)
BTI =A, OR, = (N (ay (k) Vo (k,j)))=
(0.85,0.5,0.4,0.3)
B?l =A, OR, = (2(a,(k)r,(k,j))) =
(0.949,0. 813,0. 692,0. 567 )
KBy, B, B}, WA 5 RGMMF1,2,3 FhiEL

PERESR bR PEANY
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0.595,0.517,0.437) (A SR AW EiH ),
PR R n] LA RSP E SR A 25 00 R AL B,
C,D,HJ D fezz, ARG e e bs, D B
B CasS Ho H HHHA SO, W A 1% 7K Ab
HHE B A5 b T e 25 KT, U R AR A5 R AR
AR, BTN FE bR AU T 5 AT B K ), S B
ARG BEERE AN 25 R de 22
4.1.2  WREAEPEREITAN

PN N

[0.973 0.787 0.6 0.6504]
R,= 0.778 0.5 0.222 0.47
|0.94 0.9 0.8 0.924 |

R 40101 AR TR A A PR
FEMMEEH B, = (0.73,0.571,0.436,0. 548) , iF-4r &%
HATLUE B s SR B o L 5 0¥ 8 A, B,D,C,D
HL AL F R K A NO, R N A AR
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PR R A
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| 1 075 0.5 1|
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RATLUE B & 55 PR L T A, B, D, C,D H
LSS R L A S R N7 TR = T R DR S
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4.1.5 WS TERRITNTE b
PEMAERE
[0.467 0.3 0.133 0.27 ]
0.8 0.5 0.2 0.27
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0.84 0.56 0.24 1

| 0.8 0.4 0 1|

KIS 4101 AR A 5 BT A A 22 B 1
P 253 B, = (0.578,0.389,0. 150,0.39) , PEHr 4%
RATLUE R & 5e e 005 9 A,B,D,C,D H
J AT AR AKSE  BAR G BT A TR AR A, OB A
R A HGRABAE TG K (BRI AL T Hh 55K F
HLFE BRSO By e 22, DRt il ) 5 R AT G
il FELAFE R AR 2 1 I S 22 BF 1R B
4.1.6 HERALTHEREIHTTEbR

T AERE

[o.8 0.5 0.1
R - 0.96 0.52 0.074 0.75
® 0,95 0.5 0.05 0.04

0.8 0.47 0.13 0.4 ]

KIS 411 5 AHIE 0 I AR BR AR & T
W25 B,, = (0.73,0.463,0.089,0. 347) , W4 4%
RATUUE MBS T RS IUY R A,B,D,C,D H
I TR K BAR S A A AR AR B AR A AR, B
P 7 M AR T R KOE I AR R 25, L
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