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Fig. 2 Risk index system of China’s petrochemical EPC project
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Table 1 Element set of project risk reviews
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Table 2 Unique ranking and importance assignment

LRH ABIZIFHIRFR AR E LA R WA
As=>A,> A, 1.8, 1.3
B\s>B\,> B3> B> By, 1.6, 1.5, 1.2, 1.1
F1ERFKHTN)
B> B>,>>B>;>>B3>>B»;>>B,s>> B, > B, > By 1.3, 1.6, 1.2, 1.4, 1.1, 1.2, 14, 14
B3> B3> B3> B, 1.2, 1.5, 1.3
A,>A;> A, 1.7, 1.6
B;>B,>B\s>B,> B, 1.4, 1.5, 1.5, 1.1
B2 LRATN)
By Bys> By, > Byy > Bag > Byy > By ™ B> By 15, 15, 1.2, 12, 14, 12, 13, 1.1
B3> B3> B3> B, 1.4, 1.5, 1.6
A, >A,> A, 1.3, 1.2
Bs>B,>B\;>B,> B, 1.5, 1.1, 14, 1.2

83 BRH 6 N)
B3> B> By Bs>> By >>Byy>>B, > By, > B>, 14, 13, 1.2, 12, 1.2, 13, 1.2, 1.1

B3 >B3;> B3> By, 14, 1.3, 1.2
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Table 3 Expert group index weight

A/BJZ 1 ERA B2 BRA 83 LR AR E
THEA T B A (4)) w,=0.216 w,=0.188 w;=0.319 w,=0.238
REWTE H SR (4) w,=0.280 w,=0.511 w,=0.415 w,=0.390
F A (45) w;=0.504 w;=0.301 w;=0.266 wy;=0.372
TG FIBAT R (B))) wy;=0.028 wi;=0.048 wi;=0.058 w1 =0.043
T RBECR LR (B1,) wi,=0.050 w,=0.019 wi,=0.031 w=0.035
EHE R (B)s) wi3=0.033 wi3=0.067 wi3=0.053 wi3=0.049
N1 52U 25 RS (Ba) w14=0.025 wis = 0.021 wi,=0.038 w1,=0.028
TREA ST IR (B)s) wis=0.080 wis=0.032 wis=0.087 wis=0.068
T AU (Boy) Wy, =0.017 W, =0.066 Wy, =0.019 Wy =0.032
8 BRI AR (B,,) Wy»=0.012 Wy, =0.055 Wwy»=0.016 Wy =0.026
RN AR AS AL XU (Bas) wy;3=0.037 wy=0.033 Wy =0.015 Wy =0.029
AR 5 R XU (Boy) W, =0.059 W, =0.027 Wy, =0.056 W, =0.049
SR TAE BT KRS (Bos) W,5=0.020 W)s=0.098 Ws=0.036 Wwys=0.048
B BT TR (Bag) Wa=0.008 Wa=0.046 Wae=0.043 W=0.030
FREH AR XU (Bor) Wy, =0.022 wy,=0.148 wy,=0.079 Wy, =0.077
FTRER TR KU (Bag) Wy =0.031 Wy =0.021 W =0.030 W =0.028
TEAGFRIERNZE I TT KUK (Bay) Wy =0.076 wy=0.019 W=0.025 Wy =0.044
FE 55 A T XU (Bs)) Wy =0.149 w3 =0.058 wy=0.152 wy=0.123
T EPLGE T XU (By) w3, =0.099 w;,=0.086 w;,=0.084 w3, =0.091
W 453275 KBS (Bss) wy=0.179 wy=0.121 Wwi3=0.109 wy=0.141
T RER AR T SE U (Bsa) wy,=0.077 wi,=0.036 wi,=0.070 ws4=0.063
x4 REE
Table 4 Degree of membership
Bty AR RS AR rh A XU e RS 1R AU
ML GFIZAT KU (B)y) 0.20 0.40 0.30 0.10 0
T REECR LIRS (B),) 0.10 0.10 0.20 0.40 0.20
EHE R TI (B)5) 0 0.20 0.50 0.30 0
NS5 U 25 RS (Bya) 0.60 0.40 0 0 0
FIRETT R VTR (B)5) 0 0 0.10 0.20 0.70
Bl XU (Bay) 0.70 0.20 0 0.10 0
BRI (Ba) 0.60 0.30 0.10 0 0
RETR TS 22 AL XS (B,s) 0.10 0.10 0.20 0.60 0
HORBEAFEL RN KUBS: (Bow) 0 0 0.10 0.30 0.60
LT TAE BT KU (Bas) 0 0 0.20 0.70 0.10
BEEIBAT IR (Ba) 0 0 0.10 0.20 0.70
I REHARBCR IS (B2r) 0 0 0 0.20 0.80
REHE T XU (Bag) 0.10 0.80 0.10 0 0
PEARARAERN 25 T AT KU (Bao) 0.80 0.20 0 0 0
FHE 55T RS (Bs) 0 0 0.20 0.70 0.10
It H A BERE S KU (Bs,) 0 0.20 0.70 0.10 0
W0 5532 78 KU (Bs) 0 0 0.10 0.30 0.60
I RERLER A (Bss) 0.20 0.70 0.10 0 0
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Risk evaluation research of China’s petrochemical Energy Performance
Contracting projects

WU Zhijiong'*, DONG Xiucheng'

1 School of Business Administration, China University of Petroleum-Beijing, Beijing 102249, China
2 Petrochina Ningxia Petrochemical Company, Yinchuan 750026, China

Abstract This paper’s purpose is to provide a method for the risk evaluation of China’s petrochemical Energy Performance
Contracting (EPC) projects. EPC which originated in the United States in the middle of 1970s developed rapidly over 40 years.
In 1997, EPC was introduced into China as an advanced energy management mode. For nearly 20 years, EPC has been develop-
ing rapidly in China. However, in the petroleum and chemical industries of China the process of EPC is slow. Through literature
analysis and questionnaire survey, the risk index system of China’s petrochemical EPC projects has been constructed. Based on
this, an improved G1 weighting method and fuzzy comprehensive evaluation method are applied to evaluate the risk of the EPC
project of the Ningxia Petrochemical Company.

Keywords Energy Performance Contracting; petrochemical; projects; risk evaluation; G1 weighting method; fuzzy comprehen-
sive evaluation; index system
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