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Analysis and prospects of the development of the industrial
Internet in the petrochemical industry
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Abstract: In recent years, many countries have vigorously developed the transformation and upgrading of the manufac-
turing industry. China has promulgated a number of policies to encourage the development of the industrial Internet in
various industries and regions, and it has begun to take shape. Based on the current development needs of the petrochem-
ical industry, and the overall transformation and upgrading challenges, the problems faced by the upstream, midstream
and downstream were analyzed, including upstream reliance on imports, inadequate midstream refining and chemical
core technology and system capabilities, and downstream product structure layout. Several suggestions based on the de-
velopment of the industrial Internet were put forward, including underlying data analysis, core technology integration,
industry ecological environment, and security protection system. Finally, the prospects and research directions for the fu-
ture development of the industrial Internet in the petrochemical industry were put forward.

Key words: petrochemical industry, industrial Internet of things, industrial App

Ty A b AT HC A B

1

BRI EE

R 5 45 [ 5 A [ B R ML i & il ™
AR R, Rk AR ETHY, AR L
R T — RIS RAES BN T 2 DL
FCsROR R Tl A B A EER N A0, 32 T Tk 4.0
s K R TV R, SEIL T “ A
L = A7 — AR P i @™ 3 45 A T
A P AL TP IR A e, R A 2 TSR

Yais HER: 2021-09-01; f&EIHHA: 2021-09-15

K e k. MR 2020 AF A E TV L BERM P
SRR AT, 2019 48, e TV I IR 48 T
{ERSE 3.41 J51200, % XL 22.14%, d7 GDP
ML EA 3.44%; 2020 4F, T B IR = b 38 hni
B 3.78 Ji42.7G, 15 GDP [ LLH T 4 3.63%Y.,
P ] A% DX el F AW NV ELIBC R b A R, b G
PNV IEIE 7 GDP L EEI I 3.2%, 2019 4EHEE
Yk 18%, WK 1. K 2 s, gt &EH



553

INEFE AU AT T B R R IR 43 A7 B e B - 127 -

A, FRE T EECN T & 2l
it 59 5.

AL AT 2 B R B R R I iy A ik, A
BT ORBESCHEAE, AE 2019 4F, FRBEA Y
WRIES T 6.96 1M, HrEiE 3 000 143670, £
AT T S35 01 B R s i B SR, A6 “ Bk ”
BHECE, A RlEa sz b B REs, AT
ANV IE T A B BT ARAT T ), B A A
B R B EE T A Ry Al 1 g 2
—, KRBT H NG B T R 2 A Al
(R ARIE B, IX KT A Al Ay >k K F R s Kz
(1R o

8 000

100 %X, LMk App

Wl E IR B IR A 7 205,76
7 000f

6000

7o

N L
S 5000 4338.63

3847.093773.73

4000

3000/ 295346

B IIE LA

2000r 162263 528.94
1000F

0
A &dE WAL TERT KEM RS KD
1 2019 435I T R IR T I 7 b 388 e B!

5%

4%

3.60% 9
o 3.57% 3409

fiGDPLL

3.49%
20 ° 3an 331%  330%
A :

2%

Wik TE Ko B KL
(a) HGDPH.T

RHE Rt

30%

25%F 24.13%

22.71%

20%[ 50 599 o L6 21.69% 51 0o,
N . 0

18.56%

2, L

15%

10% s Wl W Ko Befl KR
(b) Bk

P2 2019 473 R T 55 5 I8 10 b 106 0 72 L 8 i 18 2 )

T A

2 AELTITA A RIR

A A TAT M ad ik O 20 R £
W HE RS — RV % T 2T Bt R Tach 2
oA i i Ak T JSORHY, S ool 3o i b 3 I
ME%%\maﬁwégﬁﬁﬁMIiﬁﬁEF
W VRIS B, SEuh. SR U RS R
A AR T RER SR o e Tt 1 491 S8 o s o 4 v o
WA R T 208 a5 i, P EOLEE S A i
Bt 20 At 60 AL, BEFELL “Hed e h
BB E, B EEM AR IS T H R
7 A, e B AR AR AT DU T 12 J7 W JiR
W, et 50 ZAERIWIGT S SR, B E AL T 4%
HAEFE KO EUS T R H A5 4k - 2019 44 [ Hk
MR REC A 8.63 ZMI/AE, MEMAE I HEA T
55, ARV A I O A e AR Y 1.2 42
AF (1 1) R, DR b L A A T A T L T I A R
T2 )15 2 Bk o

TEA A AT B3, 2 Jsopk i, 3k
] S e AR 1, B DA Ay T AR s 4 o e
Ko ZA— A DORIRE 2 5 R K P 3,
P Pyt o SR S DA A2 0T A 0 T i H 2
KMFask. M 2016 2] 2019 4F, T Jyh ik
i M 38 101 J i K 42 50 572 M, 3 [ Ji g 33k 10
O R AL E M 2016 FAY 68% T4 2019 4E
(K 75%0, W T R s EE O E L 3
JiRe FEBEEMET CR. BUR S "R FMHE
FREE, WK, KT At T
JSCAS 25 ) ) S B

80 000 78%

66 996.51

76%
62730.81 75% o

70 000
58902.17

60 000} 56 025.93
74% 50 572]74%

50 000} 41957 46 190
72%
40 000}
70%
30000}
20000} 68%
10 000 66%
64%

2016 2017 2018 2019
SR S - O R — Y0 SR L

K3 2016—2019 4ErP R 2. & K Ll
FEAAL TATME B i, it S T T,
P E A AT I T AS R 1 1) . Y 2019 44



<128 - L7/ I S H5%

A BE Tk 8.63 AZM/AE!MY, (R AR s B I
FhBE AN, BEEEH ., LS AR A
F, WHERNEEE . T2SM &R H. o
HRS. U FEm AR . N TR RE. KEL
Wi B BN S SRR BR A AERE BR
BIFE N o TRV T Mt = i 7 SR AR A A5
| BRAR R A, Al IEFE ) A — AR AL T )
B, X — ok NIRRT, ok
PNXTIX—Hk b, #8 HAS IRE, Whl ARE
(Tt = FEREAT b vy o 2 e 1 St
Z) TR T BB, SAamMEAT IR T kR
Hk, #2022 4812025 4=, 43P0 SEIL 300 J7 0
Je AR A 500 J7 K LA iR ae s £ e s
BEANE A R B R A AL TERTT, & 7242 SO,
NO,. VOCs. PAHs. TMJR/K . BRAEAL TR R W
B 70 S e, AH OGS G i 45 I RR e D B e
AR PR

A AL AT R UE, w2 4= s o
11, (EHEEa ARG AES VAT
M=, T T SRR BEAE, Ptk
ZTFH AW G T E AT, B e 7 ok O
2016 FEIAFIWEAR, VAR 1 75 Sk L B BE IS,
HEE T 2025 4F. 2045 453 Bk B, 2Lk,
R 22 Fr AP Y p AR = o = e AR A TS
fili 7= A B R B T B 2, B TR, fb
TCEER A M ORI T 3 R K H B 431
FIELA

CRESRE, UmrIREA AL TATI R R R,
b T TRV T TR B S fE AL, B
U I AN T L iR RO B I PR K
ANE N SRR AT R AN B ) . Bl
HEPr SR, SRR H RS, Atk
AT T BB R TR N sk, Ak
U S — UG SR T B, SRR A L b
B R YR R AR . i A
FAURIAEI, BB B Tk B M HoR E A b
Mb = AR, B A AN AT R ), Tk
TR AT LAFE Bhi D IRE A 4%, I8 N AR
20%; EF R AR AN m L, Tl B AT
DLSE IR 22 A S AFE 14.5%, 98> HE 7= 1 ()
30%; E1XS UMb A A R )R, Y HLIEE R AT
DLk ) Fa SR PR 2K T 75%, e TS 1. 23
100%™, Bt T\ 156 99 % FH 9 9 J A AR K P

AN, R RHES AT AT A J e A B D IR
WA DI, ol oAt sl AR E AR
RUpThA Al ARSI tRs “ oy R e i $2 F
Ao R s AR TN IR L s A A T AT
T E IS T FE

3 TArBEEMAERMEITITIN AR

CTNEHEBEM” S GE (General
Electric) AR FEH, K358, L, AR, FHE5E
AFFERS ST, s —UE BEEAR
FB ) S8, Rl N, S Bl
W% A PR A TR PRI T IR R A gy
Mz, S R KRR, TSR,
ASCHEH T A A TAT ML T T 16 AE S8 fe il
G, i 4 k.

AR AT MY T IR P A B 3 Y 24
WEE W% )%. TaaS 2. P& JE (Tl PaaS).
NWHZE Tk SaaS) KA KA ik LAV g7 %41
D 2 o P e e B N L B B i
PREEOREE, AREfREs . BHlds. Dkt &
REMLARS TMEALZS AN TMEDUKMEE, RFIA
MR X, 8, BEEENS. UsZEFER
PR N R USURNT . WS Psab BE S, ARERA
WA EBS . k. W B, TaaS =200
BRI AR ML T AP S IR S —
i, M TR, SR B S RS TR,
MiE1r, MR ER A . TR
AR TR, SO REREROR, S
. UMEL AAESE T ENLR IR E B, iR T
SKRUEATHE G, FFRAOR TR I 2 5
JH PR S SRR I 55, AR ANV A VR Fi]
PR, &2, Wk PaaS 2, iR
s ARG, HFRALH TS, TAEK
e, HAmH RS 6 R TH Rk
PN WM. giiaEisdE:; hEEAR T E
5 18 1) A A TATNE R R o i DI HLAS
). GIS k5555 HRA L& FEAHE 1)
M G AR AR AR 2R A8 5 I i
PEAEA]: THRAERTS FZZAFE M. KR
Ft. NHZE, WFRH L SaaS 2, [ WA
AT, bR AR . T2
Wr. WIS SRR RS, RS wER. 5
B Aree. BRI App,  [FII @ T



534 INETE AT AT D H I ) R R BAR 23 #7 22 Jre B <129 -

——————————————————————————————————————————————————————

BRET) . B, BRI KPR B RE

| eI 5
5 1 BEN sas  EEERELE I R |
L » LA PHREA T RS TA Lhmmea
' . -F H—H K i N
BN « PR [ TT N Pt s AT
BN -~ R AL ML 7 el xR
. IEHIEE GISI % HLEERL ‘” g
L : |:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::‘ &
L o . X . B o LR
e RN (R5%8 1705 M. BIL) UL SR R BRE
Lk 1t
VR | IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIC #
M e s " ¥
oS LT mgggps o B W ke R
| = I

________________________________________________

N .. i WO R Sjeal e

BN EFvE e e T ekish CEEEEE: PE |
. HLESHLSE: s RHE R TAACHHA B .
- B ¥

________________________________________________

4 FmA AT CY I R A 42

MR 25 A AE S SRR Ak 2R o B 8T ) A Ak T
MBS — AT R T %, BFERRE T . &
BEM AT . BREWFIT e B A TRE. R BEMR
e it A 4% 4

/RS RAFRIERA (BT AUE
W WAATIL A Y, WivhAE 2016 4FF] 2025 4F
(F-F4E], s A T BT DLy sh Ak T
FRARFATI 1.58 JTAL3ET0 4 D e

SRR A AT AL T ANY K R e R R,
GG e MR BE R A SEIR DAL S 2 W A
LA, BN NP L, Gl K .
WA 5P~ S48 B2 A A T I 1 T B
WH. AMEk BP AdEE—RIE AR
ZEH, O T i A IR B S 43 B AR &5 S DA
=g, SEIEAKE SO Ok S A6 00 @it
B A R RR, RRAE 5= B A AE AU (R TR B
SR WA N SEAAR I A A S I A, 3 2018 4 BP
By A RERE T 19 000 Af; [FIS BP 2 ®AFST
AN AR T 8 XG50, i s s
PR X IR AT 408, BRARN 52 4R 7 A 119 (7] )

e 1Atk MREE SO0 A LRI 4 4
RS 4734 E Adhe | AL VINB G BUR- &/ p g Tl
ol SE = IR AL BERE I SR Bk SR, EL
S A EGIE T Omnia 54576, BE T A
LA ARG, SEBL TR TF 6 T 4
RG4S 51 AT DORs E s . bt
Hdhn S EFE R AT VT ) o fir 22 2 XS M S TR A
A G AESEEL T AR A A R e B
TP 2 5 A5 U TR RERI N T, H TR 2
ST 47 DANTHEBENAR, LA
e, $Rm TR IR HER . SR ARG R T
FZIL TR AR, TiE T BT,
BREAL ) DAV B AR R, G iR S
AR Kt o A S0k, Ok FL 0 BICAE A S Y TR A )
JOAMETTT A g O R AR 2 Y S A A A S
AP, AT TR B AR 2 U R S
55, SEBUS L AR B I B

FUAT, JRIE TMr B AE Al A TR C 2
TGRSR o LA Iy KA b Ak T Ak D
SRRINH], CBA T Ak T H R 5



<130 - L7/ I S H5%

T R TR A Ml 5 A 5 £ TR il At T S B  A
HIEHE, RN R A RFE A e ke
N5, ELFRA A el E8
2 0 A A T A RS T B g e, H AT
& IR R . A, b a2
LA AR AR, AE A B P A A AT Cb B
WA 1) e Sk Al AT B RRARE T AR Bk
BRI BT, BB AAT A A T T F I 1Y
-5 ProMace3.0, S T —AUE BIEERAR S A
AATNEAE TNV HLEEZ T M50 2. R
JE T 4 s UL S TR . T E AL
T REHE . N TRV KA Lg%, FlisEAR
. Bt EhE = RKha, ST A
. EPENL R PP A T ISR K
A B E— 20 58 35 1 e E s I HLIE DA
WS& A R EE NG 7 e o T e 5 5% NS (DU I 4 8 ke 1
RN BT BRI A AR, DU Sl A H AR ™ i
RS BI008, FEANRETY . A E I
HFAE TN, LU A AT
TERIE SN, W KB A S
ST, A DM ERIREL, AT AR ERER
e T8, SRR, T2, w&E Tt
ALV AN FH o o Lyl 1 I BRI 9 TG
NFEE FHBE, FEFES T E M+
Bl (A AU, 3 Tl IR A A 2
WL e ) I 5 = F A g
TERTEAT, T E M AR A Al TATI R &
JE AT NG — 2L ) S Pk . — R R A RE
JIEAEAEARTE ], th T A TAT Y BRIk
HEACK HEOREE 2505, [ 3 nl 42 00 Tl B AT
M- & A RTTRT 1) 0 B AR PR A T 3RATE Bk T
ARG R R AR P ) f 2 —, 2019 AFEFRE Tk 4k
PR AN 1 680 1270, U FAERAEW
5.73%"8, AE TALHLEAE R R . s Kol
PR VAT S5 7 ) R dE— PR THEORBE T, [T
Rz At THEREARESAA . 250
A TR AL, B A A TATIE B 4%
— B R AR, Ko R &4 RS 18
BEHASEEBMORS, HAR RS
OB ER, BRI S T —Fh w4 .
BnRAE R R brEs R, B AL 2
P o3 i 59 56 — RN A Feff e . = AT 2
Bya kR Rr e, FEARE DI HRM5 %4

AR A A AT A 7 22 4 T B R AR 22 4 i
ARMBRHEILBEA BAATAT I, AR EE L
K70 O 31 7 O L 7 o = G o/ €/ e o
PAR Y 22 REA T A = 2 ey N Be4sy it
Bz dr o DU P b AR AR B Rl A 2N o, 7 2L
et a2 U5 R, FEREA AL AT Tk
B o ISR S 18T i 2 5 s G )
APk EE AR T 58, ARG & I RE U D
SE SRR SE I, KAy /Al 3 B = 1
R

4 TA'BEEXMERMUEITITINHRE

T B R ANAS R A g A AT M B A e T
FAGH &R BhHERS, At TAT S Tk H
TG 194 il 25 ()R Pk o A BT 5 38 1 T Ml I I )
4. e LR, TR ERTA i TAT I
BIHTRE IR, WRREAT B A, Bl ) scal it
5 6 H bR, B AT EE B IS R . (R RE IS )\
KBTI ALY 2 2R, 2020 4F A4
1 O | B s 2 B e B o N R e LY VAR
RN IX — I e T TG, AT B B T AL
(IR o i = I 1 O A 5 Q3 B i P o O | 4
MR IR, RRIX —SIRAE AL AR Bd oy
B AT AEZS L AR R 5 TH ) e 23 T A AR+
53R

— e ISR O HAR B E . R A AL TR Tk
M IHERREG, s T 5E B EATA
AR R, DAL TEAR. By, Sk A%
TRy, SEMAEAS AU RS . IntRA
AT App FEARIH, X Pk fn) OE H W) A
AL TR AR R 7 %o Tl RE EE N b 2 B IS TR
AWM R A2 Wk R | 15 2% T o e 4
I P K (PR AR a0 5 NS BU R < VA
A T ERFEBALARTY  JEIR (R | 4k
OIS, e A AR AR R I T R
AR N8 i PR AR AR L AR RS A BT A AR . A=
FEVF R B R A, Sl by R kR
PplRls 8 Ik N7 A B M W A A, KRR NEIL
e Wik, N S B PR A, SRl e 4
EHIRE. tehn, el iE s B, R
T B U R A TR R TR R A3, S I
e, AT eT LRI E s 4E 18 50% L L, AliEH
B4R 5000 J77c,



553 34 INETE AT AT D H I ) R R BAR 23 #7 22 Jre B - 131 -

RIS 2 B . BT A BB %
HRBEA%, TR A AL TAT M B bt . Fabs
AR BHA M T H, W E S
{ESEILANE B 19 =4, RS Mg th. EE
JEAIRE S B . (N, R
EHIN B E 2 U R A . PG AA . N
s PR RER T, FIAZMRETE,
FUEAIF R B i B AR E
T, SEIIATR e NG LA Al L
PR SRR S S, RIS B R
HAMACT, TRAENL A =28 4 8. thlnn, Hil
TV E IR & T8 i LS ) A AR E AR ¥
& b, it B, Do, 5z
HIREESSE AT 0T, 456 TR W R 4 1& 1R
5, P AT ASEIE 50% LA L 1R A R i) e B
i,

SR R R . M N R A
JE it ¢ it 22 4= B N 224 10 A A AT MY 0l FL G
LAk ZFRRERI TG, dn e i SRR o3
REAL IR A, SEIRAL 77 U 4% e A 2k iy A 0T 00 S i
D e A2 SR 2 W R P PR B R s TR B
AR R, SEILE ) T AR RS 5
I AU 0 5 R P A W 3T b SR
B, SEBRARST U, BRAEL R TR B s
I SR R T . 3T S8 35 1] 1) A Ak T A
W T P& @il i Tk m %
W22 A FRARUER R, AR 5« Tl L IEG 9+
A AR, RS ST A A A AT ) T B
LARTARWIR R R4S 65, =Tt
CRFARMN IR, ARBEMRLE, A
KIE. totnrp EALE R s e s, EiEE
BEICRT AR IE T Tl BRI & (R e A=l i, R
BUFEW R T 1 800 LI 2 4l {1, IR L) K
L 0% B,

VYA AT AR S S o s vl TAT L S
TNV H IR T8 A E,  SEIRAS A1 18
e W 2RO ST AR AR, LUBUR N
Bz BB AN S ECE, R DA A TG B
B PEREZRAERNX, EAARII
FSIH B QI S T, 3 AT
N HERMAR RIS . FEDIR. ATk, Ak 54
B, ML 2. WL R ERORIES AR, 2iba
AT T B Y B3 18

5 ZHRiE

ASCNATMAE TATE R FEBLRA T b T4
T AR A i TN IR R PR R B 3G, AR IE
TEWAN TG @3 SRR N
WIRUASAFAER ) Ao BT DA Bl R, A il A 40
RN BB A et th T AEBE AT DR
R AR RL R AL
M S AR B ARSI P 2 (T AN
FETHP RSO FEARRESEA SRR FE S TR
ANad, FE TNV I (A RS A T WIaa B, 1
) 3% T A7 MV 40 73 45 AR T b R R AT k2= 38 1
FENH, ARRAEA ML TEIRTFRATIL A
W TN HIRME- &, SEF a4 BB, [
EEGE

S

[1] B 5T OCA FHBUENI AR EE MAER B AERIT[D]. SiFH:
LM LKA, 2014,

LV G H. An analysis of the path of East Asian monetary cooperation
based on OCA index method[D]. Guiyang: Guizhou University of
Finance and Economics, 2014.

[2] BOEEE, WK, EE T 407 5 P EGEE 20257 [7]. K
BT RZZAR (LR BLEERR), 2015, 30(3):104-111.

HE Z C, PAN H Y. Germany “Industry 4.0” and “Made in China
2025”[J]. Journal of Changsha University of Science and Technology
(Social Science), 2015, 30(3): 104-111.

[3] EH, skAA, Mg R, 2 T E B R R[], T E S,
2016(3): 80-81.

YAN M, ZHANG L Q, CHEN A Y. The enlightenment of the devel-
opment of the industrial Internet in the United States[J]. China Finance,
2016(3): 80-81.

[4] K@, ‘= BB HE A LR RG] T E DR R
1k, 2020(9): 26-30.

ZHANG T. “Cloud, data, intelligence” inserted the wings of wisdom
for the manufacturing industry[J]. China Industry & Information
Technology, 2020(9): 26-30.

[51 BRIz TIERA 2. 2019 4Erb A bR 22 T & uris
AT [T]. BARAE L, 2020, 40(3): 230-232.

China Petroleum and Chemical Industry Federation. China petroleum
and chemical industry economic operations report 2019[J]. Modern
Chemical Industry, 2020, 40(3): 230-232.

[6] DAUSCH M, GOLDFARB H, GARDNER M, et al. Knowledge
management system and methods for crude oil refining[J].Free Patents
Online, 2005.

[7]  VPWLEE, XU, MRk N “HZegqe” BfmgEwiid: Ui R
2 b LR R[], T EA1E, 2019(9): 18-22.

XU F T, LIU Q. Oil refining industry: from "five golden flowers" to
splendid garden: an interview with Chen Junwu, academician of the
Chinese Academy of Sciences[J]. Sinopec Monthly, 2019(9): 18-22.



<132 oWk Koo 4R B5%

[8] Xwi4y, i, 2018 4EE A SN T A IR [R]. dbat: At 2015: 163-170.

Tk AL, 2019, [16] 3che. Afekl HE & TN T4 ProMACE[]. A3k
LIU C Q, JIANG X F. Development report of 2018 domestic and for- Y, 2019, 36(3): 28-29.
eign oil and gas industry[R]. Beijing: Petroleum Industry Press, 2019. WEN X. PCITC: independent and controllable industrial Internet

9] FEiH R, PENRILAIE 2016 4EFH RS RELA platform ProMACE[J]. Automation Panorama, 2019, 36(3): 28-29.
R[R]. 2017. [17] ATigiiEEs. BFBh  AAT A ] b A AL T4
National Bureau of Statistics. Statistical bulletin of the people's Re- FrariT, 2019(11): 50-51.
public of China on national economic and social development in Editorial Office of Economic Analysis of China Petroleum and Chem-
2016[R]. 2017. ical Industry. Digitalization helps the petrochemical industry trans-

[10] EZEG TR, e NRILAE 2019 FH LS KRG A form[J]. Economic Analysis of China Petroleum and Chemical Indus-
I P EZ, 2020(3): 8-22. try, 2019(11): 50-51.

National Bureau of Statistics. Statistical bulletin of the People's Re- [18] [ r 15 Bk & R ST 5E. oMb B IBE R S & Rt R B A7 b
public of China on national economic and social development in FALEER T8 A % 5 R]. 2020(4): 10-15.
2019[J]. China Statistics, 2020(3): 8-22. China Center for Information Industry Development. Industrial Inter-

[11] g4, 2270, 2019 4EE A AATI R e [R]. dbat: Fh net platform empowers key industries’ digital transformation metho-
TR, 2020. dology[R]. 2020(4): 10-15
LIU C Q, JIANG X F. Development report of 2019 domestic and for- [19] #BH. TAkHrR: “ G sk E " 1 f KRR b b Ak,
eign oil and gas industry[R]. Beijing: Petroleum Industry Press, 2020. 2015(11): 70-71.

(12] WA 7 B ke e A7 66 70 T+ 20 F AR i ). oP B (2 4 ) GUO Q. Industrial software: the biggest short board of “manufacturing
2018(23): 24. }?owAer”[J]. C?’lil?.’fl Small &‘Medium Ent?rpris:s, 20?9(11‘): 70—71.‘
Transformation and upgrading objectives of seven high energy con- (0] XU%E, %.TI?F\, $ﬁ iAiﬂEH%MK%mﬁl%ﬁ&ﬁ&m

JA7R[]. A5 ROBAE B 5 BUR, 2019(8): 81-84.
suming industries in  Shandong[J]. China Nonferrous Metals, LIU X M, JIN W J, LI N. The advancement of American industrial In-
2018(23): 24. ternet security and its enlightenment to China[J]. Information and
(13] At B A5 oh A ™ IR R 5 (2018)[0]. Z5F 3, 2018, Communications Technology and Policy, 2019(8): 81-84.
687(5): 2.
Petroleum blue book China petroleum industry development report [ &S fl\]

[14]

[15]

(2018)[J]. Economic perspectives, 2018, 687(5): 2.

[ 2 22 UE 7. 7 ) IR - - TN BRI b AR
H[R]. 2020.

Guotai Junan Securities. Interconnected intelligent manufacturing: in-
dustrial chain sorting of new infrastructures-industrial Internet[R]. 2020.
ABRAMOVICI M, GOBEL J C, NEGES M. Smart engineering as
enabler for the 4th industrial revolution[M]. Integrated Systems: In-

novations and Applications. Cham: Springer International Publishing,

INEST (1993- ) , &, BT HET
W HBEMTT SR, SRS TT ) Tk
TR RN T e .



= 2R 5 o]

EfrREERERPK

A5 B

hERFRbT T
F R HE#éh RAYE MER XEFT TRFE XK
mEA B OE X £ S HE M K BELE FEKR
% w EER IR

FETiERRR L
it I R BESHE SN4L T & SR RRAE
N#HE R FE T & XERHF KREx LA MK
REER BRI A0 Zok A #H ORFE KR

H-RAEERS

F £ B F E

BEHRIERERR: KK

Bl £ £ £ A:
EAE BER B om MNAE R B e

Bl: Gy

TRE T#HR TEA TFER LagE IU§ Ei#

IhkET ETaR IR EZHE futkk Ak o\ %
B4 ZER S K K H O HE fEHhe
A F 3k x| x A% o FNbD fak4g
& 4 ZEAER F2A FRER OB 1 BRHFE X K
~

REE Lpmh E—vh FE hikF Ré4E R A

KA K Z RKREZF KRXAE KER RsT O KEF
RiEE KEER TRIAR KRB MHOR K 4 HLK
BALE HRE4E RATR el BRE e HARW
2 & & B AEL AR RERE CPFME WK
AEN & R £ R A R HEL F R FFA
5 % Sk k BMNE MR ¥ O A& A R
BaF BB BBRE BZRE E X F M



m/ 5

=R [ 7 1 R e i o
i I H T &

.
- St L
5
. .
2 S
-5
// %
b .
b 2
.
//
o,
h.‘_i. .
£
..\W. -
[ A
X ‘_l..
g o)
2
2
S 3
=2 >
- o
H e
%M ’ v
g -
=] 2 =
C N‘)t.
‘m |||._\t_..
‘ = o o Thar - a -

m -
£ - : . .
= = 4 ..
[ T , )

- s “a24 e oy y 2

; s e iy sl - ey I :
2 . S e s eIt .« »
. PR 3 Xl Y R S o i AR ] .
- s % T e, 2 L eatat . LE A T - Wt a% -
S e e o s Y b I o TR e - - . -
. Wf . g, Tmm 4 Ie, " ' ] o, g . :
. s o* 4 LN R o 5 ¢ 4
. e LI S T 3 .
# . * " -~ A o - - .
AL ;
L] L g . . -
& % e -l . " r




