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Economic evaluation of hammer-milling thermal desorption processing oily
drilling cuttings system based on AHP-fuzzy comprehensive evaluation method

LI Qin* , DENG Bo, PU Kai-lun, CHEN Zhen
(School of Mechanical Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract ; Analytic hierarchy process ( AHP ) -fuzzy comprehensive evaluation method is proposed to evaluate the
economic performance of the hammer-milling thermal desorption processing oily drilling cuttings system.According to the
process flow analysis and the hierarchical analysis on the system, five first-level indexes and 18 second-level evaluation
indexes are selected to establish the economic evaluation index system for the hammer-milling thermal desorption
processing system. AHP is used to determine the weight of the economic evaluation index, and determine the most
important factors affecting the economics of the hammer-milling thermal desorption processing oily drilling cuttings
system.The fuzzy comprehensive evaluation method is used to carry out economic evaluation, gaining a conclusion that the
economy of the hammer-milling thermal desorption processing oily drilling cuttings system is “moderate” It is shown that
the hammer-milling thermal desorption processing oily drilling cuttings system has the values of active production and
application promotion.According to the economic index weight and fuzzy comprehensive evaluation analysis,the economy
of the hammer-milling thermal desorption processing oily drilling cuttings system can be further improved by reducing the
energy consumption of hammer mill, premix tank and heat preservation heating device, and decreasing hammer mill
maintenance cost.

Key words:shale gas; AHP-fuzzy comprehensive evaluation method; economic evaluation; oily drilling cuttings;

hammer—milling thermal desorption; analytic hierarchy process

Pl 28 =07 RE IR K e ALK 4 o D 2R e BB AL B A | REAG I L BURIR B 2R, N R %
PEICE AR MM B BOT MM . BEE bUA RGEHES S BT, X AT S B A B
SEFEARH RN TR A B 18 R, i 8 35 4 £ ="

AR T, BT R R b, Bl ™ AR A R F AT, [ AT A AL TR TREHOR I H £
T TC AT & PR HR O T e PR A T 5 BTN TR & U E B Pk
Tt JE Ak BLZR G AR D R — o s 5O E PR 2 5 ik MG AL G L, Hoh, 5t /it

%5 B #A:2019-04-03 ; f& [E] H #1:2019-06-26
BHEWH . BEFRHEE K LI RETMS H RSEZESIT L TR TUA SRR ZSIT Z BRI H AR S i B o3 4 (2016Z2X05040-006)
TEBB N 252 (1970-) , Lo, M WA S0, 2 AR S5 I IR AR 7 T 5%, 3l tHIE R A, 905973416@ qq.com,,



- 178 - LA 4L T

OYMTIIR DASERE T8 (4 W 55 55080 S Sy, A2 2
A TR A G R R S 2 BB A T
SE R NS BTN 45 5, T3 U
PR AR T AN I 3 ROl &
B R LA AT N 2 o 2 5 K B AR T 7 45 £ ol
TREZETLIE, TR TI, TEA Rk
R IR TR ST (AHP) 1O St e LA Ry
LRSI VRIS 5 S FER Y BP
Z Mg

TR i R I A A b R R GEAE S — R R I
I 2% 45, IE AL T BUZ B S0 v B, i R HEA T T
G, = 5038 1 W 55 Bl kLR DL 5 B
NS PR E RO . RN WA 2SR,
HLAELLR ] BP 2 R4 i HE AT 2 BEEIEY . T4
AT AHP HIBORIZE A3 E M0 1 AHP - MR 25

[F/ S REER

Sens FFAL T
o X

239 BIBT

FPPA O s B R R, T 2 2
FIAR 22 HE D R D 22 20 B H AR A TR, T
RO RS 2 PE RO BIF TN R BT TG . BT 3LA
BIFSE, QM AR AHP 32 A HR I 1 [ e B AR 1 3ok
FETD R RO AHP 25 PPN 1 DA T T L 1
2B R AHP - BOBI 25 A PP AP Tl
bl XA AR A P AR SCER T TR Y AHP BRI 255 45
DA IE T  5 3  J  s X e iT A B R Se 22 D
W RIBESE

1 SimshEERRERITOERE T ESH

I T el s SRR AT AL B R 8 £ 3 AR
A3 BN TE Pl TUA B 5 Al i e s XA g A Ak B ]
B8 1T UAC 5 7K T 28 7R B e b B Ak B G R
B 1 FR,

3
saw | L | 02p

BRI
A
1 e,
0 J gt

TRETHS

HRaT XF BIERRE W REE

B 1 A48 48 B X A AT AL 32 i 12

B1 b HE 1 OGS BRI By, BT
K Bl T AR St 2EA T 2540 i 03, PUR BEREA T 1
PR IR AR B AT ORI, D AT Bt A Ak B8 A o
o ME 2 Syl T e s A A Ak BB R T 18 18 [ i
T, 2O DR a0k R B Bl S ek e S A
A2 B AT A A AR TR K A Rl S EAT 03 AR
JrrRe A BB A [ B RS [0 HE 3 R K il 28 0% e
[ e b B 43, 32 B0 SH PR AT I 0 8 H Bl
AT [T

Zi BRTIR, S A B R G T AR R g
BRGRIB R BOR REAE RS, &P M e 1%
B RERE SR AL HE RS 2 IR B, B L L2
PRI ANl T AHP - B0 25 5 PP A0 1

X 3k Ao T HAT — 5 AR W

2 SMSEEEER AN AR R G R
o
2.1 TFMERE RV ELL

SR SRS 5 T S A BT A B AR e
TP B R PR AR 2 AR T H 28 7] 0 55 2008 4 3%
RYEHEAT T AL TR B G AR, 20 Hr TR
SRR s B BUR AR N R HR B 2 Bk
gt A A SR PRI, DT JE 555 300 o s e X
AT AL B R A BRI ROSR AR A &

T BEAGE, LA 1 AR B AL
10 AR IEIYI D 01, A5 0 5 deh ol s e s A e A Ak 2L



2019 F 10 B FEF AT AHP-BRMGESITHNENS BB EENABITLERAR L FIEHTN AR - 179 -

REFTEA ARER 1,
*1 FHEEEAAFBNTLERSFRALL

ES A=) HFR o L%
I A B HAB B (29. 70% ) TR 2. 11
AR EDE 3,80
WA E Y 5.70
HAbx gty 3.17
WA R 0.97
+ HbAE H % 2.24
7 BRI 3.02
BATERIN 6,41
9 oAl 2 0.29
10 TR 1.9

wm R W N =

(=)

oo

REFEZEHI(32.15%) 1 SRR 32,15
&3 (10. 86% ) 12 fErn iy 10. 86
BHH(27.29%) 13 BT 23.89

14 A B 3.34

15 BTENZE 0.06

MRYE 1, BT & LA, 4 52 w55 il 4 )8
S SRR AT AL TR 2R G 2 TR IR R R 0 T g

FEBE T HEAE B ] B B B E A
Bl 4 R, Forr RERE 9% 1 32 B AL A5 BB AL
TR HE AR 0 DR 0 SR R Al 2 B AT g
BT 4EAE 9 3 B 6045 H P AL L TR E | R B O
FELA 2 B AR AR08 9 8 B9 £ HE 0 T
FEA 5L T EHER 51 TR I 8% 1 5 g 81 R A K
oAty 9% 2R B A W 2R I i
AL

TIA I B AL PERCR | RIS S S R
T A2 HETObRAE X 25 3o B s e s A Ak B AR 4
AIZEGEERZ RO . I EL DS ) 49 85 4 D il s Ak
HESE ZWCARTR, B IR 1] A B s Ak PH RS K
[ A 3L AP 2 W il i Ak PR B 2 B, BT
LA, K 1 SC A R BB T A4 S 53 Wi 57 3ol o S e s 4k 3
RGATERE 5 KINER,

Zi B RTIA ARG AHP % R 5 i il R U
fi b Ak B AR G BV H AR, DIREFEDE I | [l
RE ) ARG 9% R 2R TR B 18] 72 A K HoAl 2%
FOAHENZ U AR HEAR 48 A3 2 S 1 3 il
s e AR T A B R e 22 BRI AR AR AR R
K2 P,

B B
B AR G b A
[ [ [ 1
sinEs, | | Edobmens, || s, HEmBTB, RUREAFR
| e T e s e T
A I N A
"
w | m | |w|| B s | (| | ® (|3
B | | || g w| | & B (||| B i B B|| %8
ol el |m| |2 |5 al e ||| Rll&l|lT A AIE
gL | AR || B Wl | & g ]| F # Tilx|| W | W || ||
ﬁﬁﬁﬁﬁﬁﬁﬁgﬁméﬁéﬁéﬁeﬁﬁlﬂllﬁﬁtiﬁﬁ
el | (|| | %] B2k ||| B || || ]|
4 L4 # [ 2 m C k4 k4 % # Clz C13 H Z& N 7 ClX
H H Jit) #E A = ! H H A Al Cy Cys Cis C17
C, C, C, % C ?f G G Cy C
FE 5 6 11
C4
B2 ardsh B e B AT AL 3E R A TR T8 AR
2.2 AHP-EHMIGZEEMEEI A= L 4k
AHP - ZR & PR 8 1 AHP 3% K52 7 2.2.1 FMARATRE ) HE

TRl i P Ak R e 22 B MR R A RN I R A4y R
ST R BRI R PR R B FE AR AR £ 1
Feth b RSB 2R A RO I R D R A A4 4
B AHP 3575 B B AT RO 25 5 PFOY , A5 5]
Al e e S AR T A B R St 8 B IR A DR

(1) &7 B

MG AHP I8 € PR, #5375 2007 T A 4k
2L R FARL Z MG Ll TAEN AT
VAT KPR B AR AR H AR 2 518 T3T 0 3R 6
B DABAR , SR RS AN s 1) B 2R B2 P B LA



- 180 - LA 4L T

FLH, R 1~ 9 ARBETE (L3R 2) FEAR N Ak 45
P43, WA ST AN ) A
K2 1-9REHTHE

FREE &
1 % i IS5 T
3 FEE A ST
5 KZ i ) iR E
7 P | o e
9 & i by daxd ds
2.4.6.8 S WA T 22 i ) e TEDDR A X 17 A4 B
% IV, B j b i B RN

MG 2 AL A FIWTRE M =) .

ay ayp a;
a a a
21 22 2n
A= (D)
i %) a

A B HIWIE RS 0K o, HATME DL,

(2) AE IR L — R 5

R B BE LR A Z R R AR T E—H
PRIZIRCEAE . R A 5 AT R ARECTE
6 C, JA—AL)5 RIFHHE AR A, BORCE AR, s (2) |
HK(3).

C; =1/ a;(j=12,+n) (2)
j=1

A; = ci/ick (3)

R PRAEAS R ] W6 A 11— B, 5 X A

WP AT — BOME A 5, 2 CR<0. 10 I, DU I 4

W ELA Tt T — B, 75 ), 5 S0 ) A B e )
% HZE CR<0. 10, —BHAAR A= (4),

Cl = (A —n)/(n—-1) (4)
FE SCREAL—E0E: LR CR X (5)
CR = CI/RI (5)

o n AT R R BASEL A 0 T B 1) e R
FRAEAR ; R Ay 340 W 56 5 19 — 2501 48 b, HLAAR (I
%3,

=3 3~14BHIMTERER RI B

A R 8 1) B 3 4 5 6 7 8

RI 0.52 0.89 1.12 1.26 1.36 1.41
TR A 1) B B 9 10 11 12 13 14
RI 1.46 1.49 1.52 1.54 1.56 1.58

239 BIBT

2.2.2 BEMZEATEN

(1) @S TFAE R AR

HRG S PRV T B e TR . V=V, V,, -,
V.t o MRS AHP BT B4R AR R R 0 e 5 e A 25
RMEE, Wiigsr HEE v=1U,,U,,--,U,} .

(2) iy AL

DL AHP 35 e 245 B0 & 845 2 WA LA,
NI ZE A TN R IAESE A,

(3) W 25 PR 45 A 1 SR T 8 o

WIS ATE ST, BB SR PR L BRE OL , BE RR
& URHE U (i=1~n) WIFESE VIIREE r, 13
i MNHER U MRRNER ry =y rn,rs,ra,
st o
AR R T ARIRAS B R4 U & TR E A
XTTVFESE V IIEN AR | X S PP A T — >
SEREMIBIIZE AR SR m AR RS B X (6) .

LAY T2 il
T2 5] Taon

R = (6)
Tl Tn2 o Ton

(4) BEWIZRE G ITAN SF T
TEAR B T B 25 G PEAN RE B SR & JE R AR
A S R (6) TR LG PN ST, i
JE A BB ZE G IE M K B
B=RxXA = b by, b} (7)
Horpro b, I ARZEE TN AR,
IR AR R SR B2 ), B LA b, v i e ok
(IESpTE2 S Ei e nt SWNTIEG i 7
2.3 BiMEBEEAMBITLE REEFEITM
2.3.1 M IBARRE G L
R4 AHP 755051857 A-B 2 ( B bR )2 FfE N
J2) BCEFIWHE I (WK 4) F1 B-C J2 (HENJZ FiHE
)22 ) AL T B, AR 5 AR i 1 ~ 9 s B i X L
TRFATor, Z IR TR FZAT/r A TACE T
x4 A-BEEFIHE

A B, B, B, B, B,
B, 1 2 5 5 7
B, 172 1 4 3 5
B, 1/5 1/4 1 1 2
B, /5 173 1 1 2

Bs 177 1/5 172 172 1




2019 F 10 B FEF BT AHP-BHGSTENENS BB EEDARITLERREFEENHAR - 181 -
AR b AR A AR R, =X (2) T3 A ®o6 ZFEFNFRMS
PR AT e R B AR E RO R R 45 2R A= —— x
[4.00,2.70,0.89,0.907,0.469 ], #R 4= (3) Xt 4 v, ZVRMERE RV IR TR B, A AR AR AL (8]
AT IH— LA B 155 B J2 45 R Z X F A 2B R
A =1[0.466,0.301,0.099,0.101,0.053], it%& v, CAVRRE it M TGS T S A A
FIAHZ WA B Y e RAFAEAR S A, = 5. 05, R 45 A 4k T
R(4)18 €1=0.012 5, &% 3 A[1§ RI=1. 12 R v, ZEVRHEIE P X T LG8 T 2 AT T LY 28 B A
(5) A3 CR=0.01<0. 1,38 i — B AT (0
B—C JRACE M E Jy ik LIk 2 ORI S Voo VPR, AT RFERZVEE , TR
7R 2 eV ME(L, TR BRI, 7T DL
%5 B-CENE
B c I
. . o (3) e SRR
N . ARG & KR 19 437, WA R B i T 5 30
SETR KR 13 BUE PEIEbR, Ik 7 FiR
“ 01193 £7 =R EHEEUS
C, 0.1778
i R % F R %
Cs 0. 0758 : c, . c,
B, Cs 0. 6667 5 , 5 Ch
c, 0.3333 5 c,
& i 00309 FE o EHRE 5 £
Cy 0. 1140 P c 3 o
Cy 0. 0665 ; c, " c,
Cy 0.1627 g c, s Cis
B, Ci 0.4615 9 c, 16 Cis
Cpy 0. 3692 10 Cs 17 Ciy
Chy 0. 1692 1 Cq 18 Chs
Bs Cs 0. 6978 12 C,
Cs 0.1199
‘v 0002 (4) #3752 ik DA SR P
e i R4 7 1 5 36 45 A
ARIZBRIGHL, NI R % G0 8 25 08 1 N R I SF /R,
2.3.2 BMEAFN HAPM &GN 8 P
(1) #E R LE *8 TEERERTNHZEHE
PUB T L R bR A & b € 219 18 4> prom
R AHERREN LK. U= 1{U,, Uy, U, (n = 1515 y w mv nn s CH
18) ° s (o 0.01 1 2 6 40 2
(2) BAERFHT S . ‘ ol 20 5 2 1 0.5 0.8
VIl i A R R TR E 2 DM 4y
S AP g E R om0
EI] V= { Vl , V2 ’ V3 ’ V4 ’ V5 } ) Cps 8000 7000 6000 5000 4000 5000
%1”?%%%&3)‘4!1[1%% 6 Fﬁﬂf\‘o Cu 500 1000 2000 3000 5000 1600




- 182 - AR AL T

WERIZE G IPM R X = ) %y, 0w, |, 3T

WMREHARME V=1V, V,, -V, | BV, 0V, LS

WEGRAE, HL V>V, 0 BE R 50 it (8) ~
A (10),

1 %, <

rp = 9oy, —x,)/ (v, —vy) v, <v, <,y (8)
0 x, =,
l-r v <x, <,

r, = 3(vy —x,)/(v3 —v,) v, <x, <1, 9)

Oxﬁyﬁxzy
1 3
- J]<x <v

D/ (W — ) v <8 < vy (10)

0 = s L 5K, = v,

A FIRA S, TR 20 E N AR S R
H(11),
0 0 0750 0250 0
o 0 0 0.400  0.600
R, =0 0 0 0.600 0.400| (11)
o 0 0 1 0
0 0400 0.600 0 0
(5) 7 M SR S LB

RAGEO AR 8035 T 5 00 L Z o mR eI R
PEATHIR AT o0  AFEVE N R AT 70 R WNK 9 FoR,
x99 EUBERITHR

Eit D Vi v Vs Vy Vs
C, 0 2 2 1 0
C, 0 3 2 0 0
C, 0 0 2 3 0
C, 0 3 2 0 0
Cs 0 0 3 2 0
Cq 4 1 0 0 0
Cy 0 0 0 3 2
Cio 0 0 0 1 4
Cy 0 0 4 1 0
Cis 0 3 1 1 0
Cis 0 0 4 1 0
Cyy 0 3 0 2 0
Ci 0 1 4 0 0

AR Ay L ge bk 2 A9 380 5 M R S
FER(12),

5539 A%
[0 0.4 0.4 0.2 0 ]
0 0.6 0.4 0 0
0 0 0.4 0.6 0
0 0.6 0.4 0 0
0 0 0.6 0.4 0
0.8 0.2 0 0 0
R,=| 0 0 0 0.6 0.4 (12)
0 0 0 0.2 0.8
0 0 0.8 0.2 0
0 0.6 0.2 0.2 0
0 0 0.8 0.2 0
0 0.6 0 0.4 0
L O 0.2 0.8 0 0 |

<6)#Jié,? iy

REFE VN, BIHR B 2 518 hn R w5, AR

T)E‘itm)l_ KL ithr . Biln, v B, 2T

#AaR (B C, \62\03\64\65)7!%%‘? B, JRHRE
A,;=[0.4492,0.177 8,0. 119 3,0. 177 8,0.075 8],

H#EHR C,.C, .Cy . C, . Cs VPR A B £5 50T

MHFE R, N

0 0.4 0.4 0.2

0 0.6 0.4 0

R, =10 0 0.4 0.6

0 0.6 0.4 0

0 0 0.6 0.4

K L IRPIATE G BEAT A RAG 2] .

B, =[0 0.39 0.42 0.19 0]

LR IR ARG B R RIB L,

S o o o <o

PRV 22 5 VR RS R
0 0.39 0.42 0.19 0
0 0 0.5 0.3 0.2
R =10.53 0.13 0.13 0.11 0.1
0 0.07 0.1 0. 65 0.18
0 0.48 0.33 0.19 0

HR A fe KSR I B RN T A% B 2 &8 bR & U
TEM&E9%  REFEZR I B, =0. 42 <@ rh” ; [l g kb B
fEJ) B,=0.5 i 45 2% M B, =0.53 N
“ET L EI B, =0.65 ¢RI HY EE A
K H AR B, =0. 48 N —J87

(7)) —REEEVE

J)Sié,? TEAY, B0 A 2SR JE B, R, 4
AR (T) BT ZREF VN A5 B A JESR R B

B = [0.05,0.22,0.38,0.26,0.09]

WG ZREEA TP 45 5, B il e R s =X Hh i
Hrab PR R G55 5%« 227 22% “ — %" 38% “ i
7 26% K7 9% “ L7, MR B R SR8 B )
TR RS AT A B R R e B el P R



>H1

2019 F 10 B FEF AT AHP-BMGSTNENS

\

P AR 7 WIZ R G TG T2 Al
WL 5T 8 , A G A0y, (R 5k
U5 229% 1 n] RER &~ — i, BEWIATE SR n] LA BEAT
Eﬁ%o

3 #ig

P& TR AHP -BOIZR G PEA X S il S
R AT AL B R G A T B VA

(D) AR T2 o B AHP 857 T L3l
i el s SRR AT A B R G BN HAR)E A, L
REFEDRFH | IMTUSCRE ) 4R 18 2 FH 487 3 21 FH 0 A 15 [
FE AR R A 2% FH oM fE N2 B, DL K 1 D) 23 45 20 4k
bR MIERRZE C AT PPN FEAMA R |

(2) LA AHP YE8 58 T 5 G 8 s A A
WILR G A T PETE M febn A, 455 A-B JZ M
B-CJZRLEE ] A1, 5% W 5 I B T e s =X I A A Ak B
REAVE R E 1 RS A7 e [E] Ab
PHD C S HLAE REFE 28 T €, | T0UTR O 4T fE FE 2%
€, PR A B RRFE €, MR BE B AT 2 1% 2%
M Cy.

(3) RFBRIZE B PEA v X6 7 T8l i e s X A
fEHTRL PR R G AT T Z TN B E TR R A
GrrEcam Ul AR TG T2 A AT £
Teakas , A A T, B T S I e R
Ji AT R Ge 20 T 1R 1 W55 A S BEFE 9% L 4B
B FH A [ 5 AR

(4) HR 4 25 % 1 48 b A RN BOR 255 5 3 o3
B RS R  TIURGE  OR I  AAE R AR R S AL 4
16 2 2 6) 25 i Bl o S I BT A B R e 48 35
P FEMNE, LR 2T 5, BT
1% L3R 2 FH AT DA 2808 v 5 e gl T e s =X AV AT A
ARG LTE,

&% 3k

(1] PRIESR, 2ear, TR, 55 SR il T 2005 il &R 4 55 37 4 ik
[J]. R 597 & ,2004,31(1) : 108-109.

(2] EFat. e SRR RN IR 25 TR 00 06 R Mol I ME (T, Tl 4%
RV ,1992,(6) :45-46.

(37 AR A TR, v 2 B T i R 2 VR P SR AR s I TP
[T] ARSI % ,1993,20(3) :67-74.

[4] Owen G,Bandi M,Howell J A, et al.Economic assessment of mem-

brane processes for water and waste water treatment|[ J].Journal of

BB EETABETLBRARE TN AR - 183 -

Membrane Science,1995,102(13) :77-91.

(5] fRor s, BT X, 45 AL KR AR R (LNG ) LR &5 AN
[J] A RAR 244, 2007,29(3) :327-328.

[6] Wi, A, 28, 55 R & 815K R @200 H 4 5007
WITEBET ] P EZ K HEK 2017, (18) :46-49.

[7] Adebimpe R A, Akande ] M.Engineering economy analysis on the
production of iron ore in Nigeria [ J ]. Geomaterials, 2011, 1(1):
14-20.

[8] Shin J H,Lee L. S,Lee S H.Economic assessment of a indirect lig-
uefaction process using a gasification with petroleum coke/coal
mixtures [ J ]. Korean Chemical Engineering Research, 2016, 54
(4) :501-509.

[9] Adeoti O,Tlori M O, Oyebisi T O, et al.Engineering design and eco-
nomic evaluation of a family-sized biogas project in Nigeria[ J].
Technovation,2000,20(2) :103-108.

[10] Kwong C K, Bai H.Determining the importance weights for the cus-
tomer requirements in QFD using a fuzzy ahp with an extent
analysis approach[ J].AIIE Transactions,2003,35(7) :619-626.

[11] 55, R BT R L2 BAR S8 bR M T Y
REF[T] 4R T 2,2003,26(2) :29-31.

[12] farRoat, B, BRE O, S UMY 78 B0 4% 22 BF IRA vb A9 0
FABFFEL ] U E R R 241, 2005,27(5) :52-54.

[13] ZF36 V. BP PR W 45 76 A7 M0 H 255 8045 255 VF A o iy 1o T
[J]. 804 5:4),2017,16(4) : 145-148.

[14] BB VFRIAR, R 2k J2 R R ———Fh 151 53 B3 R SR 7
HEIM] ARt B2 AL, 1986:10-32.

[15] SR AR B Je 22 B 40 A [ M) ALt v [ A o i Al
#,1994.

[16] #A| Agam, bl FA, 55 AHP—BOMIZE A& 1T ik 9 43 B 5 5T
[J]. 2R, 2004,14(7) :86-89.

[17] Heo E,Kim J,Boo K J.Analysis of the assessment factors for renew-
able energy dissemination program evaluation using fuzzy AHP[J].
Renewable & Sustainable Energy Reviews, 2010, 14 (8):2214-
2220.

[18] Hsu Y L, Lee C H, Kreng V B.The application of fuzzy delphi
method and fuzzy AHP in lubricant regenerative technology
selection[ J].Expert Systems with Applications,2010,37(1) :419—
425.

[19] Ma L.A Fuzzy comprehensive evaluation method for economic oper-

ation of urban distribution network based on interval number[ J].

Transactions of China Electrotechnical Society,2012,27(8) : 163~

171.

K 8. AHP — RO 235 5 PP A 105 1 A 2 Tl el DX i g 17 1

[ D]k KGR T K2, 2006.

[21] BRfAR. AHP—BOMIDPAN 12 76 500 29 Ml A (B3P A b i o2 IR 52
[D].K¥ . HEk,2013. 1

[20

[



