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Abstract

As a new energy project in recent years, biomass power generation is playing a significant role in
social and economic life. Recent years, more and more biomass generation projects have been approved,
however, some of them are suspending and some are suffering from running troubles. So, it’ s very
important to build an evaluation system for running and managing such projects. An evaluation system
based on the fuzzy synthetic evaluation approach and AHP methods was established in this work, which
had been testified effective in practical applications and can be taken as an advisable example of starting
and running biomass power generation projects.

Key words Biomass power generation, Fuzzy synthetic evaluation, Analytic hierarchy process

(AHP) , Evaluation system

TR HCBOBE, T LA 72 [ 15 2 Pk 4, 2t

51

il

ASERRI B B o 2006 4F i, 3 A2 1 5k L

PEA 21 2R )5, BEE LA BRI AL 38, rT 2L HLA R 2900 2 000 MW ,2006 43k [E 8 2% 1E 38 4k, &
REVR A WE ST M NL FH AL AR ST 28 R RREIR  AF BEHLA DN 1284 MW ;32007 45, 7 3 I & it 1) 2 )
g CO, HE B RO T8 T B, KR4y F‘W;Z%Iﬁﬁﬁﬁj; 15 Ak, i A% E ) Ui 3 100 AL,
AWy R AR IR TS T B VR A BRI B, WA B RAPLA R B 2 500 MW ;2008 4R #5718 17 #Y AR W)

REAR AP EAR RO R S OB B 0 R 30 A, BB HL B s 800 MW

A AR R B T RORRBE . PR B R 2008 4RI e R E A P I A L T H R BL A

ks H . 2010-03 -15 & H# . 2010 -04 - 10

s [ 863" BRI K I VE BT H (2007 AAOSZ433584) 15 JE VT 477 T A SCHE 2 BHE 3  (11554032)
TEE B WM, B B0 A, R E R A Y AR B AR A WF5E , E-mail : xiran7538@ sina. com

WS TR, H2 AR S0, E 38N F A TR E AR I & KA B, E-mail; d1jd2008@ yahoo. com. en



9 1

WIHEE S M AR W IR S i I B BRI £ A T A 1R R I BE S o1

20N 6 000 MW, Hrf 2006 4R J5 B 87 i3 47 1 A
LI LA i 1200 MW,

Wi 2% s B B AW B K I H Y 2 i A
PRI L AS BB B, 2007 AR 3R [ % A A5 — Ab
PR LT E A5 . 2009 4 LI/NEE KR AF
HOFRE R Oy 2 B ARORH I 362 2 v Al BT B4
PEAT AR B 5 , U 2009 ARIT 54 O i)™ is
9 ZAeEW BT 58, B — A, Bk
AL HER I H AT AT AT 20 A, BB ALBL Ik 50 ~
60 {LTC o SR BUAALH BUAE 5], HoAth [ K A0 v
PEOF B SF WA Z Y B R T AN A B
S AR Z I TE R T KT
TR 2%, AR A A A ) B I AR R TR
WA B BT Z B AT AL S AT LU A B OH SRl
KRS TP R A A BR BT IR 2 A 08 T, a8 n]
XEI 5 Ja A BRSO M 4 o AN SRR I ]

AT VIHE
1 PR RS TN G RGE

1.1 FMAENERE

T H M J7 ik A AR PN T
A SRR BT, DI [, 2 IR A BT vk R RO T
Wik AW BIHIE N AR PR EA KRS
etk kot PR RE IR AR, HAR Y2 IR E 44,
@2, B 4 Rk Z 808 Bt AW H , s
Bl R FH B — DA O R BE A R0 S5 B H B
PEA, R, AR SCR FASER DT 325 02 WK 43 A 5 AR 45
B EITEN oA 07 . BRI LR G PE AN 102 ARSI B
S A K i E MR AR AR A G RS i 1 B
T BB TE LS . WP 5 kB 2 e £
AN ST T2 el AR RO A () Ja M A 0 2 O
TR X G2 110 (H B Al ) SR RO BE A 1 X T
PEFR AR AL B AT 5 A B0, T e A 2 IR Ay Bk
SE TR TR AR 43 2 0 A A ) SR B I B0, B LR AT Ak
B FLAE A BB
1.2 FMIBRNTE

FEAT — AT H# R — B TR R ]
IBEER—MERMRS, Wit & S G2 HBR
FNES , B350 H 6 7 v I PEAN S TR o

— e I H N LR 3 5 mAE AR, B4R
fobr ETEHE bR AL SR bR . BT XA W R H [R) DS 0
B B 35 AT 00 AR H R W 2 S iR e
T NI SR AR O A R X B R T A PR A
R, A0 16 bn fdt S 48 bR AT PR o KA T
Word, G ReiR2R I H I H 0 I 18
b, JEAR A A ) I RE VR H Y B B R A TR R

EVCEMFE 1 PR
£1 EMTHEEE
Tab.1 Fuzzy evaluation indexes system
B ( Uy, )
ARITAFRL (U, )
— et XE RAEHKE RN (U))
TRPR (U, ) A 35 R AT B 952 0 (U, )
X DX IR 22 B & R HISEM (U5 )
X 24 44 B A AR B AR (U )
CO, AR (Uypy)
XA A A R (U )
TRAEFI A (U3 )
PRI e e e (Uyn0)
) K 95 A U
T H W75 15 B 1 B0 (U6 )
IRABEARRRPE (U7 )
FBEHE R (Uyy,)
BB (U,),)
kg BB EWON (Uy3)
FEHR (Uy ) SEREEEHI (Uyy)
FEEFE (Uys)
ERAE (Uye)
K A R R i B T AR (Uyy,)
(Up) SRR A (Unyy )
T 1 2 ML (CDM) T H B4 (U, )
FEIR st (V)

Bhr (U,
E*J(‘3>lEM(UBQ

2R bR

(uy)

LY R tR

()

R RIEM R bR BoE S 3 kit 31 A, 2
P my Rl gy £ FE AR YE AHP 3% (analytic hierarchy
process) P PFAN 1A F& b AR T 5 o B R A [) A 48 A
T ARZER B 85— 2 R A MWAIE6R, B2
EIER W 2RO (= A L T S W I = a1 L -
TR T AW BRE IR H MR R AR b
o R R SR AR B 5k R S A SERE DR AT LL , AR P 5T
RE YR AT D ¥ 17 A TR B0 45 s R BE B A b, 8 UAS 45
b K BOR TR bR 5 0l B & 25518 bR dt 179191,
SR S HIT I S0 T I H A 5 E KBRS H S
BATHE ERLE o B =R bR BB U 58 AR A
Tt H S AR SRV B R EAT TR . o — ik
PEAE R bR AL 2 B8 AR TP Y45 TR AR 5 — CRE
PRI H B A A [R], B 85 48 b J2 4K 8 F8 5 30 H Y #6358
WM E RS EY B H R R AT T 3RO, A
TRbR W BRI AL 1 A TR bR 25, 16 K BOR IS bir
A 45 X 2 H Y BT R E WS
TR AR R R H R TR R



92 o Bl B ¥ iR

2010 4

1.3 NERERENE

FERCH [ 4 BB B R AHP % B ey i H)
WA BE A, = (b)), ., S TEAR AT 2R A T [ B
AT R JUHR AR 2 o SR )5 LA 23k 3 B A
&AL

W=(w, ,w,,,w,)"
" (Ha’) .
Hp w,=————— (i=1,2,-,n) (1)
% ()
A a,— AW TR

X TR IE R n BYRERE , 7 2EAT — BUME AR, 7R
WO OU R B 2 3T PR IE I — B, AN A
B, AT X =B LR AR A ST A
—EUEAR AR N

A — 1
C = n—1 (2)
HoaA _LZ"‘ (AW)l‘Li ;“::f“’f
A o i=1 W, o i=1 W,
K A BRFHE(E

MR AT A 2, 15 BRI AL E F5 AR an 55 2 B
Ro FHR(2) 4 =B ACE i — BV A 5, 4 g 25
REP/NT 0.1, W B B 8 i — 2k, LA 4R
PRAUE Al LA 7 .

I A A A AR Y B, TN A 2R 4R A S Ak 0] T
Hfm AR @R 2 AT, L0046 bn fiat 248
Bt 34 Yy o & L It H [R] 45 B 88, fE A s de bR, B
BE A8 PR x5 50 H B 52 e 51 WY I T AE 48 U 48 AR
e, T ISR A B BOR AN S Ak A B 2
BAE U I H 5 0[] 4
1.4 WMETEELEE RREEER

WEETEBOE E o gu 2, PP 245 Rl B an 2,
WHEEON RS ACR TS i, B R —
B LS AP, XBEAWRMX S MR, LA
E=(E E,,E;,E,,E;) , RGN 1 ~5 RFEE
N, 4<E 2<E,<4,2<E,<3,1<E, <2, E <
L, SEJmBEFRE R (W € 5 AR HAR T B B 2 o
FIM L R EAHE, ff R HE G, BfRTELAX B =
W xR, ZWit 17115, & BIF M 5 E 945 R,
I AR B R SRR B 1 L E R RS GO AR o) e,
e 4 0 PEA SO R TR

2 EHISH

2.1 MENE
ST E A X L, 4+ M FR 81. 807 J7 hm?,

R2 EMRRBIEEMENNE
Tab.2 Weights of evaluation indexes for fuzzy

evaluation of a biomass power generation project

(=)

L1931
L2319
2027
0. 666 7
L1339
L1162

L1224

0.5 2736
2736
. 1783
0.3333 . 106 8
062 5
L0625

.0428

L2825
L0551
.094 3
0.3333
. 1428
L2825

0.5 L1728

. 6667

0.3333
.3333

L5714

0.3333 L2857

© © o|lo o|lo © © © ©o o]l © © © © © o|o o o o o

. 1429

oo ARk FH M 44.555 7 hm®, BLA AR Mo i B
22.78 J7 hm® JEARTE N FE V> 17.42 J7 hm?, 3 A MK
FENMAE T IX A WA 5695 J7 hm®, £
PH A, TE AR RO ER (4 0 A% 3 [, 2 I 4T w4 bk
ARTEL 25 J7 v, M E @ AROR FURTEHRT .
TR L TR A TR A g 50 MW, — H ke B
ZERHHE 2 x 12 MW A= 9 J & v (I FA ML 4L, TR i
1 x25 MWHLAL A, TR F 2006 47 4 H JF
TS, 2007 AF B

A= Wy S IR 56 T B I Y €O, EL Ak RE TR Ik 2D
90% , FBARBAEY DR EGORBMESE, A
23 1 PR TR A, R CBORL )t A T 45 TR P A
. KIHBE N 150 AN FRAE AL £, 32 2 1
S B AU T R X X S R B R R AR A
T SE R o % H R4 P 29 819 5ot , Horp 20%
A A G H A i E P PR R, SRR
W12 10 4R SERR I 2 4R BRI R 7. 84%
BRI N 9. 81 % A F MK 8. 85 4F 4 &
LT 168 GW-h, 255 T I HL %N 10. 8% , 4F fiL#k



9 1

WIHEE S M AR W IR S i I B BRI £ A T A 1R R I BE S 93

78 7 GJ, R KA 476 55/ (MW -h) , & B
770 76/ (MW +h) 1% H R453] CDM 37 H %5 44N
2.2 INMEBRRER

Wi E 10 037 % 58, Ji ok s R Y 200k
I H R AR AT VAN VRN R

F0.1 0.3 0.4 0.2 0
0.2 0.4 0.2 0.1 0.1
0.2 0.3 0.3 0.2 0
Rzl 02 05 03 o
0.2 0.3 0.4 0.1 0
0.3 0.4 0.1 0.1 0.1
0.2 0.5 0.3 0 07
0.3 0.3 0.4 0 0
0.1 0.6 0.3 0 0
R,=|0.3 0.5 0.2 0 0
0.3 0.5 0.2 0 0
0.1 0.4 0.4 0.1 0
0.3 0.6 0.1 0 o0l
0 0.3 05 0.2 07
0 0.1 0.5 0.3 0.1
0 02 0.6 0.2 0
R21:
0 0.3 0.3 0.3 0.1
0 0.3 0.5 0.2 0
0.1 0.3 006 0 0.

0 0.3 0.4 0.2 0.1

”:[0 0.2 0.4 0.4 0]

0 0 0 0 1

Rn{o 0 0 0 1]

0.3 0.5 0.2 0 0
FIFHAX B =WxRGHEEITNMEN
(0.103,0.289,0.312,0. 133,0. 169) , 4 &5 K ¢ i
BE PR S SR — M, TR B A R
HASFEAMKT L, /180 S 0k (0,102,

0.288,0.310,0. 132,0. 168) .

3 H#RWIEEEIE

3.1 £R5#E

S0 B VAl 45 58 O — B, BB T s AT LAk
1ot A AT H U ORI A o B i AR
LA LTS o % H R 2007 AR EET,
By FAp AR A, 2= 2008 4EAT5 RS2 T . H A,
I H B 2R T AH 1 R IF I Al e Al T 5
X H BTV 55 00, o0 W 25 2R 3 B AE DR IE F A
AAZ BRI T %0 H AR AR T R i R
W55 BUAE K T2, J8 T il ST 3 H o R %0
FUBE MGz B 2E A7 IR 23 M, T XIS 55 42 o R AL

6, IR 257 A 25 200, 6 250 R BRI 5 B it
A b 45 58 45 3 5 AL A 2 0 25 R A EIE .
S AT RS PR R AT

55 R, KA R A RIS AFAE AT [
s B — B

(1) FEPPURE M4 Hp, Hh BE 1 350 20 1] 42 45 A 20 AR
A1 B0, 3o 6 W AR T Al Hh B X 3 26 45 bR & 0 S B2
FERERR o oh REHEIRTLE 48 bR B LAl RE)™ A2 T — 3
P, SR B T AR B, T S . B st
A B SRR O Y b S R AR A A R ok
X 2 M I A 2 2 AR R A 22 B A B
14 AF A R i AR S A LR W A LR LR

(2) EVAG AL R b, L 50 E U R 20
WER =AW o VRN R AR R K E N, B
SRIX S BRI P T 05 t s 1, (ELIZ R B 2 IR
i 2 I R A B T A B AN FR A
PAREAR N B R XN 25 R A2 . 858 P R
SR I HARFE AR R AL, 0T Al 22 TF 45 AR 19 B
o B B BUE S, ke 3 FoR .

®3 tIEFEREKITEERE
Tab.3 Definite grades in accordance with enterprise

different economic indexes

RIS
it

E, E, E, E, E,
Up/% 100,100 [10,8) (8,6) [6,4) [4,0)
Up/%  [100,12)  [12,9) [9,7) [7,4) [4,0)
Uy 4 [0,5) [5.8) [8,10) [10,12)  [12,15)
Uy _ _ _ _ _
Uy _ _ _ _ _
Up/ % 100 [100,80)  [80,60)  [60,40) [40,0)

TE < JH o B OB A 1 B S 5 BB I W bl g, R T B [Tk
R E By LU GO, 2 000 By UL GO BE AR A TR U
Ey G o AF SR 1 5 AR 0 LA Al e LB EAT 5

3.2 BERHEEIKN

S TF S5 197 3 1T S0 K I R 1L A
W R 2 v T RS S TR T A PR %
TAR- MDA 2 x 15 MW BEISR I K B I 2 x
75 1/ 352 3 4 HE o R PR A ) AR RHER L 4 4 )
SARPIREE 4520 AR S HE ) P T 7 R U
P B R I KRS R TS 4 RS B
5 KA B R R, A B M R 4R AR A4 -

5 H -4 43 % 25 812. 68 J 6, Hoh 80% 155,
) 15 4, R K 8% | LV T 9.75 4R,
ERHEE 3142 GW h, ) FHH & 503 GW-h, & H %
A% 387 o6/ (MW -h) , & BL A 596.29 J6/ (MW +h)
TR E R A



Ko BLOW % MR 20104

K5 A R T 2045 2007 A6 1 R bk P A TS 2 (0. 133,0.518,0. 185,
r0.2 0.7 0.1 0 07 0.023,0.141) .
0.3 0.7 0 0 0 THE SR A & &3P 48 o (0.133 9,0.519 2,
e 0.2 0.6 0.2 0 0 0.1858,0.0233,0. 142 8) , A 4% & 3¢ J&@ Jr 0,
"T10.3 0.4 0.3 0 0 PEARICR R AT
0 0.5 0.4 0.1 0 I H 8 3 Ay R AT 4 A L I E Y 55
L0 0.4 06 0 0] WATAT W 45 KR AR, i BB ™ . Wi E T
T 0 0.9 0.1 07 2008 45 HFF T @ #,2009 45 5 HikiE &, U0 &
0.6 0.4 0 0 | 2 N B i B S S R R = G
0 0.3 05 02 0 T O B AKOE A R S RN A R 3
R,=| 0 0.4 03 0.3 0 .
0 0.4 0.5 0.1 0 4 &
0 0.4 06 0 0 (1) Z VM 1A Z W] %A= 9 i & i 3t H #E 47 3F
Lo 05 05 0 0] B VRN S5 2R 5 HA Ty PR 25 e A — 3K
T 0 1 0 07 (2) &aHEIE )G 8 PO BE TN, & RN %
0 1 0 0 T bR IV 2 25 R LR AR b PR R AR P i
& - 0 0.3 0.6 0.1 0 [B) R B T A e 6 bR E SCIR SR,
2 0 1 0 0 0 (3) JE ik BE PEN R AR I E YL, B B T
0.2 0.4 0.4 0 0 WY EALFEARROR , RORBEAR 1 32 WX DY 25
L o 1 0 0 0] (RS2 MR, TP AR 2R 10 22 WL 75 380 14 52
0.2 0.5 0.3 0 0 (4) %3 HIF ik R AT Lk 820 1k, T8 il £

R, =
” 0.7 0.2 0.1 P A ZR R0 LE X T H AR Wi K AR 2R ARl

0 0.1 0
0 0 1 A2 Al PR 25 R S A B
R, = 0 0
0.5 0.5 0 0 0

Z £ x W

Patricia Thornley. Increasing biomass based power generation in the UK[ J]. Energy Policy,2006,34(10) : 2 087 ~2 099.
ROz ARG AFE W, REAYREERELRICRSEET]. R R,2009,40(1) :91 ~99.

Wu Chuangzhi, Zhou Zhaoqiu, Yin Xiuli, et al. Current status of biomass energy development in China[ J]. Transactions of
the Chinese Society for Agricultural Machinery, 2009,40(1) :91 ~99. (in Chinese)

BB, T, 2R e L, L rb [ AR W R Rl BRI TR RN AU [ C ] /72008 H AR A= 0 5 R U I PR A O 4 R AR B
5 B 2R Y BT RE IR 1B 45 16 SC 4K ,2008 1331 ~ 336.

Jia Xiaoli, Ding Hang, Li Xiaozhen, et al. Current status,obstacles and suggestions of biomass power plants in China[ C] //
Proceedings of International Seminar on Rural Biomass Energy & ASEAN Plus Three ( China, Japan and Korea) Forum on
Biomass Energy,2008:331 ~336. (in Chinese)

Sif, RERL R AR T BRI [T]. NS RS 41,2008 (21) <130 ~ 132,

Valentina Dinica. Biomass power: exploring the diffusion challenges in Spain [ J]. Renewable and Sustainable Energy
Reviews,2009,13(5) :1 551 ~ 1 559.

Kuo Yingfeng, Chen Pangcheng. Selection of mobile value-added services for system operators using fuzzy synthetic evaluation
[J]. Expert Systems with Applications,2006,30(5) :612 ~620.

W P EITRMAAEY BRE IR S H =k BB [ D] Jb st JEatHkoll k2% ,2008.

Huang Lei. The research on forestry bio-energy utilization and its industry development in China[ D]. Beijing: Beijing Foerstry
University ,2008. (in Chinese)

B YRR E AT AT AT LD ] b AR b R, 2009.

Ge Shaoying. Feasibility analysis of biomass electricity generation technology [ D]. Beijing: North China Electric Power

University ,2009. (in Chinese)



