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Abstract: After years of trial and error in the oil and petrochemical industry, no clear consensus has been reached on which big data
algorithms are most suitable for the specific characteristics of the sector's data. Repeated trial-and-error approaches have dispersed

human and material resources and hindered the progress of intelligent development. Based on international and domestic literature
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databases, 87 highly relevant articles were collected from over 800 publications related to big data applications in the oil and
petrochemical sector over the past decade. These articles were categorized according to their content and keywords into three groups:
exploration and development (47 articles), oil and gas storage and transportation (25 articles), and petrochemical processes (15
articles). Using the ARIMA model, the fitted equation, with a goodness-of-fit exceeding 0.8, indicates that it can be used to predict the
development trends of big data algorithms in the oil and petrochemical field over the next five years. Additionally, the average
number of algorithm application frequency was used as a benchmark; algorithms with publication counts above this average were
deemed more likely to be suitable for the sector’s data characteristics. Over the next five years, the number of algorithms applied to
solve specific problems in the oil and petrochemical sector is projected to decrease from 25 to 9. In the exploration and development
category, the number of algorithms is expected to reduce from 24 to 5. In the oil and gas storage and transportation category, the
number is anticipated to decline from 19 to 6. For the petrochemical category, the number of algorithms is predicted to decrease from
13 to 4. The time series prediction of the future development trends of big data algorithms in the oil and petrochemical industry has
revealed the trajectory of big data technology development and research gaps in this field. These findings provide valuable insights for

choosing research project directions in the oil and petrochemical industry.
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intelligence; Big data; algorithms; literature review

https://doi.org/10.13639/j.0dpt.202411030

Received 1 March 2024; Revised in revised form 10 May 2024; Accepted 15 June 2024

0 5|5

£, RBRAEVR T I AR R, JCHAE RO AR A AN SEELRR TR B AR IS 5T, AR SR E A IR R
ATV 5 H AT AR B R A& . e, Ber i 8oy A A IRt 7R B R4, B L.
REARAE M ENIR FFR A7 g At i A & S RSN T2 B, O IR A A = 2R R
P TRIC B PR RIE B A 1) e

R E R gt T b K B RE RV O R A i A2 7= [ 22—, FEHES) A T Refh . B i B gk R b, T
G FVEE ISR OEOR I 2 Pk

9T BBk, FHOCERTTH & 1 — RAVBUE SCHA A AT O N T8 BRI X S5 45 R O Bt
HITF RN o A AT I da ik A A 2248 R, IR A 5%, A E %04, e
FEIAE, $E AR T A AR S B BT 2, BB B AS R U o A\ L3 B DR T e 31 i i R i s, 31 R Ui
HIRACES A, 2% 07 T H0E A A s i B9% . 7E K. Web of Science 55 SCHRER e A H L 800 £ F K
B LSOk, b, 5o A AR DG M B ) BVE I R RIS SCHERA 87 R o X SE SOk T ELR AL A A
A SR s S K AR B, DL 6 SRR 9 A Jon AT 20 B, %1 1 A et e A ST OR B s SRk N IR,
TRAT MR E R R AR K R R A48 S/EH
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2017 4, A HE S5 SR AT I AR S A R B B s R E T8 L Z L SR A A 3 R
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WO BB R R DS, U FR S g 7 — ORI YN TG 8 52035 ( Artificial Bee Colony, ABCOAAL 37 #5 A1 AL
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Table 1 Literature on Big Data Algorithmic Applications in Petroleum and Petrochemical Sector for
Classification, 2014-2024
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Fig. 1 Trend of number of publications and growth rate of big data application literature in petroleum and petrochemical
field, 2014-2024
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Table 2 Literature Growth Rate of Big Data Algorithm Application in Petroleum and Petrochemical Sector and Number of
Publications Forecast Results, 2025-2030

A SCHERIE K /% SRR Pes
2025 —6.7 14.0
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Fig.2 Trend of published literature on big data algorithmic applications in petroleum and petrochemical fields, 2014-2030
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Fig. 3 Trend of Literature Publication and Growth Rate of Big Data Algorithm Application in Upstream Petroleum and
Petrochemical Sector, 2014-2030
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Fig. 4 Midstream 2014-2030 Big Data Algorithmic Applications Literature Publication and Growth Rate Trends
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Fig.5 Trend of Literature Publication and Growth Rate of Big Data Algorithm Application in Downstream Petroleum and
Petrochemical Sector, 2014-2024
MBS R LA Y, 2014 45 2018 4F, A3 A T il K BT OGS 55 A il il — 30 B4R
A 12 25/, TP H B 2020 FJ140, SCIRECR A /MBI, 158 3 58, BEJE7E 2022 S8 3] 4 0%
. ZJ57E 2023 4 TG, 2024 F/NERITH2 2 .
RS KB B N AR A A AT T L e A e i O W R D o AT RE A RO TR AL 55 A A



ZR K, AR, FME, Z. BN B3 St TN B G b G AR K SR F ok AR AL 537

Pa RS L i AN . T R ST S N P B LA SR TR 1 AR g Bt A U ik AR EAT ke
oS B AN 75 EESEIN R TH B, BOR T DB ARSI, L RES i L A ML AR TR K . M LE
T B AT LSS AR B R IS AN AR P AL T T A AE B 2 5 ORI R AT SR, SR S W S SRR
AN MY F R ORI o T E T 90 AL AR A0, By e B AR R 1] o, A% SR BRI 5 R A A8 o 9 = 3
iz, S BORBESLIFAE T AR R SCHR AT FERUACR A b o

M S5 R KAE S 2025—2030 G A7 il A A AU i K Bcdles 2 FH SCRRBCRE 70 500 0 3 R~ 4 06 5 i 7 Fis
9% 120, T EIER R 34.1%, SIS ETHES, HRF@ T PR S TR, RUPREER AT
55 N ILE 2025 4F J5 3% T MCFE RO ER R By BUL I 2N 0 A B AR T s R AT Ml 2
52 PEROBE v, SCHREICE (K49 KoRs 32 2 i 2 A TRAC AL AR HESD, T BT AR R . XA a3 S 14T kX
TS IESAR M B2 ML, AR R H e gt AT R RE S ML A B 2 P f SR A T 3 e«

2 ZERM&KITE

2.1 AMALSUEEARII TR RE

3 X A ol A P AN A R B m T AT T ) OB B R S M B, Te ik BN A i
A, 3 A BRI, TR B SRR N AR I T SeRasE s Ja DS AES, SR, BEE I TR RS AT
AN GEERL B IBHR N, SRR HIE R A BT R

MBS RE, 1 2014—2024 A0 AL AU SR B0 5002 8 F R ARER P SO 87 Jivh, 1 87 1%
SCHR R, AN P 2 0 KB SR K B OB AT G vt (5 52 SOREIT D, 45 A A A sl i P 281 ) K s 5
1225 B, IR 25 Fh S I BB T 5P RO A ST 2 B TP, g B A BRI R S TR AN i A
BN R gE 28, inlEl 6 s .

10

RN e—2S AT N A

VAT E S

BPJ A % KRB LR M B RS K UIE R R E KT DR
P N S < TR - A A S = I (A Gl e /= BB
Zo M TR M AU R ey S A8 M R M B > R Ak 2
[ RE S < - L N < [N S = G [ T & 4 Mo B
% bl bbbl Rk MO PR
2% % M 2% W % DA
2% = M
) 2]

Hik

6 20142024 FHMANTUBIRBIRE AN AR
Fig. 6 Frequency of application of different big data algorithms in the petroleum and petrochemical sector, 2014-2024
M6 AT LA H 5 i A S5 R B R 25 AR b, R AR T T SR E R N AR
WISEA 9 Rl 7275109 BP M2 2% A% A BENLARMR. N AP, SCRF BN BRI, K



538 LhsER T 202490 ($46%) %58

TR % A 22 0 4 ORS00, LT 23 3R 10 7R, 8 IR 8 IR~ 6 IR~ 6 IR 6 IR 5 KA 5 IRo I AT
i 5 P R R R AT (4 YO R FAEEAE B A 8Os i THSELRE I AT RE BE o 9140, BP M2 j) 28 A1 52
i ) A LA VA AR A B AR i) FEURT AT W U 5 T AT RGP R B AHEEZ R, AR SE92 40 Boosting. DL
7 WA 2 55, AR A AT ML B R 2 B 2 S HE DRI v B FEAE 55, JUHAE B A IR BT R B R PR A2
F]REXE LASR (It R S5 AP O TN RS FE AT AT SEE o PRI, BEE U S BTIR I IZHT R, SHRE S SRS, Al ATET
FEN A2 AT T T SR I M i (HRCR AR R 5k, S BRI SR IZ AT ik

DAL, RRAE A AT AT ML (K B2 2% 37 St b, S 28 AURR A IR 2 e S o I A vy ) B8, il
PUBRARS N AR I 2% SCHRF IR RHLAE, BOA BOR MG RVE RS E VE, RENS TGN R A AR LRI 58 R AN 2 4k 2
BRI P K

MR AR A A AT AE KBl SR R £ 05 T R ORI 25 FhEE£E D 9 Fil, BHIE LI5S
DR IR SR A T — DA AN & BP #he R 2% BEALARMR, BRI, SCRF BN BRI 2% R 51
BRI N b, T AR R 2 ) BOAS AR B3, DT S RHATF ST 0B vt ORI o 2 BE i o AR AROR, X SR Bk
3 At B B P A SEAN BEREAT:, JF AR BB AT 1 BXT i AU A RO A A AT S 36 5%
2.2 AiEAL LR TEIE MR R E

FEA A AT M PR i e A B 0, KB SRR IR N R B S 22 SR o ASIR] Rl S5 R L B
PRV BOR TR AN 1 3% FEIR AL X LA ) B RE AN 2 1
220 EPESEIRE AN KR B8

A A A L U 2 I R A ORI R SR AR T RN A 7 o SR A5 /L4751 o 1 R M1 b sk 3
Pa Kb P, H 2 AR BRI G TR AR K AR 5 S LA s 27 0 W S i e = A4 S I
EEE M. MR R I B R R AR MERAL, B K ELN RS A, B S5 RE s A B i 4 dF
SR R SRR Ra Y.

K 87 TP A i A A R B AR STk vy, B EE R 90 e eIl 55 SCHR 47 B e 2K
Ky Sk S R B R G A SO D, A5 21 1 B R S5095 24 Fif, R BRSO ST S BT 49 i1 2
JO7 FH A, Aol B35 1K) IS PR 23 A0 B A7 BT 220 B AR, i 7 BT

5-
4 BTERFISIR e 2AF BT TSR 15
4-
=
SE
22T
1.
0
X B BP K B X M B M Bk B 0 R K £ 0D 2
BM M Bk B R r W E R R n e g
EXS R R R R R RS RE R AR R R R NN
ERmmspeatdwn " B Bkddame &
AR R i el RO N el
% Wb A woE s K w7 %
% % £ R
>
it

B 7 2014—2024 F LR X BUERE LN Az



ZR K, AR, FME, Z. BN B3 St TN B G b G AR K SR F ok AR AL 539

Fig. 7 Frequency of application of different big data algorithms in the upstream petroleum and petrochemical
sector, 2014-2024
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Fig. 8 2014-2024 Frequency of application of different big data algorithms in the midstream of the petroleum and

petrochemical sector
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