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Fig.1 Developing pattern of circular economy in coal mining industry
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Fig.3  Framework of coal chemical system
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Fig.4 Structure of subsystem in industry chain
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Table 1 ~ Parameters for coal mining subsystem

YNl i H 5 Parameter
Mean=1.24
Logistic P
ogistic PN my scale=0.17
N Mean=3.67
L . t -+ =]
ogistic ST R my scale—=0.94
Mean=0.58
Logistic TR ;
ogistic KR m3 scale=0.09
Mean=2.57
Logisti Ukt R y
ogistic KB kL my scale=0.58
Mode = 3.16
Extreme Value [iEs ms e 5
scale=0.73
Mean=0.43
L 1 TH
ognorma T H mg std=0.31
s Mean=0.44
Lognormal 957 TR F mz stjil() 18
Mode=0.50
Extreme Value T R mg -
scale=0.16
- . Mean=0.85
L 1 Mg A5 ¥
ognorma IR A LAk ) my «td=0.35
Mean=4.52
Logistic He Mk myg o ’
scale=1.11
e Mean=0.62
Logistic BB A 2 5 my
scale=0.49
. ‘ Mean=0.26
Lognormal EIERES myz stjil() 2
Mean=8.46
Losisti
ogistic W] my scale=1.39
Mode = 33.5
Extreme Val T% 4
xtreme Value . myy scale=11.80
e . Mean=9.82
Logistic 35 5 {9t ms
scale=2.45
. Mode=4.36
Extreme Value i A 2 6
xtreme Value i 1) 9 mig scale=0.94
Mean=11.60
Logisti g
ogistic #r1H % myz7 scale=2.22
N Mean=3.08
Logistic G A R mig o
scale=1.26
8 X Mean=17.45
Logistic ofi 1) 2% S I A% 2 mig o
scale=2.25
Mean="7.69
mal 1% 3 2
Norma 1& 5 2k mao std=4.14
Loc=0
Weibull b THT 45 B O £ 2 my scale=0.77
shape=0.63
Loc= —164.47
Gamma HEvs o mgy  scale=177 279.39
shape=0.43
Alpha=1.42
Beta e ma3  beta=4.06
scale=66.87
Loc=130.72
Gamma AN my  scale=158.54
shape=0.76
Loc=1679 091.41
Weibull R mys  scale=464, 53
shape=1.58
Loc=16.12
Gamma B4 my  scale=7.15
shape=0.89
. Mean=4.76
Logistic B o 2 may o

scale=0.77

mis + mis o
4) PriE 2. 4 B 0 4R £ 58 AR B %
UE/RISIN

5) IBYE A BET R IS A b AR B AH 0% 3
t, WHh e, WEBEH %, g ot
A RIBYENA X = ms T me + omeo

6) FREE A . R JT RN R B A IR, R
WEEAT AN I A, S FG T PR A .
o, HEEERH . BHEA H= mo + me.

Ty HESL . ARSI, AT B ) S
WITH A AR L T,

&) M. T EHERM M, & A [ AR
BEATI, XEEAT T B, SRE AT .

O R, PRGSO, A IS
M2 5%

10) AHOCHBL 2 . B 38 47 40 B e
R 2R T, EAAH e A B2 T =
TI’LZG‘%”LZ?O

R T REWN

CPZ[ mz,x—Z:m,-—ng—mze—szX

mes ~ 22 6

[FH, HRprREWEMr Ry, ik —
WL B K S O R GEARALL, AR AR
L WIS, S TFRETCEASHNE 2,

P RS R

cEp = | dg—ZdJng—dw—dm
AT R .
ALP = | I X (1— zm—ZL}x bo s

B T ¥ RFE WA
MHP = [ mhi X (1 — mh:) — mhs ] X mhs +

mgn X (1= mqi) X mqis — mqr X{ i:mqf};
WA+ RGN A |
70 = | bo><(1—bm>—i)bj>< b s
KRS RGEW A |

7

SNP = { sy z sm} X sns ™ smio T Sni

i=1

4.1.2 BAGHEIER
BRI E TR (CPy, B (CEP),
A CALP) . JEAL T (MHP) . WFATRE (ZCQ).



68 o E LR R 9%
K2 RARGAEAETER

Table 2 Spread sheet model of the total system
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System Simulation Method for Circular Economy Pattern
—Case Study from Coal Industry

Sun Jingchun, Xi Youmin, Wang Jun, Fu Yongshui
( School of Management, Xi'an Jiaotong University, Xi'an 710049, China)

[ Abstract | According to classification research on circular economy patterns, it is revealed that no scientific
method has been applied on the basis of circular economy pattern to analyze quantitative relations between
factors affecting main industry and industry chains. System simulation method is a better choice for solving such
kind of problem. Thus, this article proposes a set of simulation method for analyzing large complex system such
as coal industry, and also points out range of application and limitations. In the case study of YM Group,
simulation method is used to make detailed analyses of its circular economy pattern, and results show that
developing circular economy is beneficial to YM Group. Moreover, this study also illustrates the applicability of
simulation method in analyzing circular economy pattern in coal industry.

[ Key words | coal industry; circular economy pattern; system simulation method



