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Research on construction and application of digital-intelligent closed—loop management system

for economic evaluation of oil and gas fields
Guo Fujun, Bian Huapeng, Wu Yubo, Li Han, Dong Haijing
(Economic & Technological Research Institute, PetroChina Liaohe Oilfield Company, Panjin, Liaoning 124010, China)

Abstract: With the increasing uncertainty in the global energy market and the implementation of the “Digital & Intelligence PetroChina”
strategy, traditional economic evaluation faces challenges such as strong dependence on experience, significant data silo effects, and
insufficient dynamic response capabilities. To address these challenges, this paper constructed a digital-intelligent closed—loop management
system for economic evaluation covering the entire chain of data, model, decision—-making, and supervision. Nine professional decision—
making models were proposed, including neural network—based economic recoverability prediction, three—level reserve marginal benefit
evaluation, and single—well production optimization. A dual-loop management architecture of “project-level micro loop” and “enterprise—
level macro loop” was designed. A standardized database covering five categories of indicators, including basic data, development data, and
cost data, common parameters, and investment data, was established. Data authenticity and the scientific soundness of decision—-making were
ensured through dynamic review, intelligent warning, and retrospective analysis. Practical applications showed that this system significantly
improved economic evaluation accuracy and strongly supported quality and efficiency improvement in oil fields. In terms of economic
evaluation of oil and gas resources, the evaluation results effectively guided the optimization of exploration directions. Through analogy
analysis of blocks P, T, U, and V of oilfield S, blocks P and T were selected for priority implementation, achieving good economic benefits. In

terms of optimizing investment in production capacity construction during the development phase, block X of unit N achieved an investment
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surplus of 10%, and the internal rate of return increased from 8.3% to 9.6% through scheme optimization. In terms of measure—based

efficiency improvement, 166 ineffective measure wells were identified and rejected through pre—evaluation in 2024, successfully avoiding

risks of 33 million yuan. Overall, the constructed digital-intelligent closed—loop management system effectively solves the limitations of

traditional economic evaluation and realizes a transformation from discrete construction project analysis to full-process intelligent decision—

making. This system not only provides a scalable digital—intelligent transformation path for oil and gas field enterprises, but its “full-

lifecycle dynamic optimization” concept also has guiding significance for the intelligent development of the energy industry.

Keywords: oil and gas field; economic evaluation; digital intelligence; data; model
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Fig. 1  Frameworkof closed—loop economic evaluation management

PSR 2 R o

LN A R RO AL P PR PR 2R B AR UK
oD EER B R SR B i 52 A U0
PRI | M G A o BE AR R IR R A 2 FZ G
PATRRAE BHASS X . — I 00 ) Rl P B L, BB — 0T ] ) 4
A T 22 BT 4 B TR T A 22 5 AT RE TR
AR SR ARV B I AR S P Y i R T
8l s IR AR GRS B Rl TR T A
ZEHBR AN —DAVRMRHATEE T . 2
TET - B PR A 22 T Al A, O R B BT IR Al 5 7
T 5 1 = 1 SE B A 5 Boe 2 s I B ST A
T A3l FEA R A 2 1 R B R B A A B, R 48
B I SCBRET R (BIER TR R 808 R AT
PR RE 2 P PR B R AR [R] A% O A LR AR
PPN RERL, EAHELOCHK R LR < T 20 A P
JEAR MY 28 75 A PR B B AR S BT 5 Al G PR R
B GE 75 A 5 5 5 SR, S T 20 Bl AT PR A B ) LA
AT PR AR S AT

1.1 HiEREREE

BB A BRI R R
RS S TRV A AP IR A
BB R R B A A SR AT AT

SRS A A SO )l SRR O
P i) AL R SR s A BUE DR R HLBUE D)



2026 4F
et H5

SRR ZE, A A DA EOR AL PR B R M S 0 RS 1115

R AR AR RS B T 2 S
J& I AR AT AEAL X AR X B E sk i
J& B A SR I A5 o B R AR R Bl A X b BT e
A PN IR S RS T B 2w 245 B B, el A
NS NI E S 5 YN

R E SRR R R AR KR
P B R B R EFERR O TS P A
e serr i RO A E AR, BREhE 8
U RS GE T AR, DA SE = 15 e B AR A A = i I 45
B = =G i R U B Y g B S Y e RO
W E B R A A R R . IR IR T A2 TR
PR PR BTV D ISR

WAL FHBAR A IE— % B = RIAATH . —
GRAITT H AL R AR 2% 9K A 2 TR
B AR5 e KB H A B IR 9 < b
W Fehe e g KRGk ok s ok o B T
WA A" 2 HTIHATRE B 2 R 2
% —Z8ARTH BT H (iR H )
AT T3 H (AT ) B AR B AR 4 S B
TEOLBEAE o BLAS 3% FH A A SR B2 4 BEAE ML IX )37 A
PR R . A HERR IR A SR R ST
753 BT AR R A o R S R 2 225
P2 0% R e 5 BRI B4 X N U s W it ) 45 0 S
Hh 5 R 2 R A48 To ik B OCHR BRI A SRR
T i R A5 B O 1 o0 e 25 S0 LR eI i A T
H ] TR R SR AR A R wl Al b o C 2 T Tk A<
X BRI g A SERITAN J %) (Q/SY 01035—2020)

N FA S B0 EL U G0 45 487 T8 Tk A0 RE R L B R VRO
A LA AT R RN B S R AR
WAk 44 Bl 4 B BE I A B 2R T W 55 2R O LR B 2
FH SR AR AT 22 48 B AR B /A e B
L3R R AN A5 H R A o ARl DX 1l 5T 2 A 1 42 1t
AT B AR SH R W 55 B = SRk kAR 2 5
ST AW 55 5000 5 2 R ORE O AR THR (LB 2 5%
FMAERHE . MBI T RLRE M B SR

PGB TR R 08 ] IR 2 T2 A 2
PR i A Oy S A A A A . e AR 2R
ALHE TSR H I A eI R KE B K E et
BN S TAERR ., RANHOEERKE.
FEZLBUE R BEEA RS IEAY SN A S
WRA . PERBORE BRI A PP B T T AR IR
BRI AT AE,

1.2 HBESTSEE
T E 2 T SO B PR A LA B s N TR RE Sk

FERIRBEAZ 48 TAE , vl A U R EHE T 5 R R 2.
AL AR A AL A I 5T B2 7 1 A BT A R 2% e AT
8 N 20 55 TR AU R IR T X AR
BT, FIWT I T AL 9550 25 GO0 T 257, Ol e sk e bl 2%
A

R AT S 20, RERERS U 2 1 B0 AR AL A AR
BT, kI H P PR A S L D 2005 AEHEUORT A
i), FL D AR B TF IR 0850 1.71%, 8™ J5 17 10 a V-3
T IH RN 1.88%. A UCHT I i 2 B T S R
P Pz YA RN 89.96%10° 1, B JS 2T 2 124.38%10%
(A, Z J5 T IR 2 A0 3 ek, H A f 0 42.16X10° ¢,
BEMHETRET =z, S/ m b, A
PRFRFLLEE T, BN AR MBI 4R 19 377.4 55 I EH
HIHY 1 552.9 70/, B AR A I 50.39x10° 78 T2
129.39x10% 7T, ZeA%5 ML T URAE AT 0], 7= i N R T —
Iy B ERE ARSI T 3. 4%, B AR A AR 1
e,

R T A2, AR R N R T S AR
SYHT, FIRTECE 9 A B o 10 2024 48 Xl A RLAS TR
Bl HEA TR A, 2 B 236 S8 a5, BRSO oy
Z—o AR SFH ST T WA B R AR R R U
WM b1 S A A BSOS S R, e B T
87 A ER R A S A BRI

IS BAE AT 528, SR A TR . X
SRR RS P B A A A BT AT B AR 2 e i A R P R
B AR R BLA A AE . T A R AR R SR
T RETR R BA R D A RO R £ BRI RE T A
P AEREE P T A5 SR B 2020 4R B35 P i s M A -
W ts —2 N 69.3%, Rk i e e b 1 3.4%

1.3 ZFEMRRERGE

PR 3 AT 45 R 0 TRt 72, SE & 56
TR SR I B840 K B e SR IR A o o A O T A A
RIS GG RIS M AR LR R S AR R A
IBAT BRSSO R R P R . T H K
TP PR SR A Ml 9% 7 P P 3R T P D SRS R AH
[F], L PFH B B, A A oy S AR B B 2 TP RN AR A |
77 R T B B 28 U T S AR R SR il Y B K g5 AR Ak
BEAY
1.3.1 BHIRHBEZFHENER
1.3.1.1 IR IRZE TP AR

THAF IR T VEPEA SR FH Bl 28 0 28 A5 Rl 4 AR A
B, PR RIS N S8 % AR5 R A T, 25 AR XTI
1 A AL S HUD , Gy AR AB S5 R 2% R A, K%



1116

SRARZE, A5 M A 2 RO B AL PR RS BRI R A 5

2026 4F
Fle Hs5W

JEM M AR ZR o RS2 PR P SRS Fp T DX R A S P
1H DUIEFE o

1) 22 ) 45 A Y

XF 22 B AR AR DA Fh A b2 R 2 T A R A
i, R 2 B A 3 ARG B AR R A
JZE2) o B A )Z - A A B 2 B S
WA R BURUZ - R T Rl S A G A8
A R I PR RSO L o — o R e M DL R

THLAR 2 TR R TR A RN RS R
0 Ao Ao 2 0 45 AR By 1 DA AR A 2 R TR . R R
puR S M SN EY M £ L R FIE 2V QIBE /BN & g Y
(L RE NS 52 B s 4R 2008 19 A S AL 20 B 5 0 o i BT IR
STV 22 ) 2% A5 ORI DY DX B 5T 2 ORI
AU B0 s 9 o R B R A R, Bk i 1O R T
2t ) 40 B < 0 AU 9 T A 28 B R AR T IR O R
i ) A AN 2

ST
HHELER

K=

JEEERES

B gL
jE o)

TEBhERREL
REEES

R FRRREL
aE=xaT )

Fig. 2 Neural network model for economic evaluation of oil and gas resources
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