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Progress and prospects of development planning technologies in
Shengli Oilfield

XIAO Wu,ZHAO Wei, WANG Bin, LIU Xinxiu
(Exploration and Development Research Institute, Shengli Oilfield Company, SINOPEC,
Dongying City, Shandong Province, 257015, China)

Abstract: Since the 1990s, Shengli Oilfield has integrated fluctuations in international oil prices, exploration and development
trends, and technological advancements and developed a technical system for development planning that closely aligns with the stra-
tegic needs of each stage of oilfield development. Based on the practice of formulating mid-to-long-term development plans for
Shengli Oilfield, this paper traced the evolution of development planning technologies in Shengli Oilfield and introduced the histori-
cal background, technical approaches, and challenges encountered by the development planning technologies during each stage.
Through persistent research and practical application, the development planning technologies in Shengli Oilfield have progressed
through four primary stages: scheme optimization, production planning, beneficial planning, and uncertainty planning. The devel-
opment planning technologies developed during these stages have effectively supported the formulation of development planning
strategies, guiding the oilfield’ s development. With a focus on the sustainable development goals of Shengli Oilfield, it has been
identified that there are three key issues for the development planning technologies to address: the challenge of mastering the eco-
nomic principles of new field development, the need to reinforce the integration of mid-to-long-term planning with annual produc-
tion schedules, and the requirement to elevate the strategic and forward-looking aspects of plans. In response to these challenges,
the development planning technologies in Shengli Oilfield will prioritize uncertainty and multi-objective planning, alongside ad-
vancements in intelligence and precision, as well as strategic and futuristic development, so as to provide technical support for the

strategic decision-making of oilfields.
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Fig.1 Two-layer development planning of Shengli Oilfield



=212~ wmoR M B

K 4 AL 22 B BR B0 SR B AU B3R R 1
L EBEE — RN PR Rl AR 2R A %
TAE R UG, X B8 0 Ak B 53 A AR A Y 41
TN THEEEOR, fE2E BRHERT , Wife
A AH B e A 2 v R 0 HoAw o s Ui Ak PR
JR— A IR R AR XER A, Al 7R & 2 T
Gy P58 PR AR 1 R 005 14 03 7 1, DA, X
W Bl e A I A S R 2R AR T 2 R R

T BRI )
1.4 RFAEMERIM R

& bm T2 vl T T R A A, T A v
55 B B 4RI T 58 o SR, HESE B AR
RN G RIS A8 48 s TR0 A5 AR 8 412 3] — 26 2 0L
R, Wb 25 6 B 5 TR B B R I R,
F 52 I3 el 4, {EL X i s 194 0 235 2R A2 38 T
Be VN Ry AR LA R 5 i B84 8 sl iR s i, 6 30
R IANH T, 5 30K B A 5 SE bR g SR Z 6] 47
FEAR 25 o TG 3R Pl A, = ) R 3
SUAGHT A FF 2 B0 R B A A AR RIASH 2 R
AN PRI SR B — B PR R AR BUI T2 AR TR IR A
ST AR Z2 FhA] REAE S, 3 A AR R Ak A
FEPE R PSR SR T 4 1 AR AR

AN 2 P TR 2 A TR A R 1 2 AN TR R
PAE L, dnfar il AR AT A SR ) — RO Ak
B TR Z AN E I FRAE Tk, R R B
B BAE M B 0 B ATL BRI R A R R FE AR 1 AN
FEE S X TC e Ay R Y | Tk T A R ) A B
i, #RAR A S LR B 0 I Bl B A HLERAE DL
LA A 00 A s, DA 59 Sk AR A i L ) B AL AR
i, TEILIEAE L, Tt 2R R EZ Bis£)2
FRA Y, FR O Sy B AL SR B R sl AL L 25 24
PBTANS TE A Rl G 5 R IS LA Y a8 15 B ik ([
2) RAFEARRL DL AR RS, 25 Hh 58 UME R i KT &
i Jr % .

SR UK AN U N DAk 558 s R e R SN
AL R T BRI ARG R A AT S IR B 5 T AR R
x5 L RE 7, Ay v TR 52 A 22708 ) T 37 P 45 £
FEsE P LABEE T RS LA

2 RIS S Pk
JSUEE i 1 T 2 MU0 4 ) R 40 2 B

T 300 2 R 5 R L AL TR X P R 44 5 R et
Fad i 3 77 11 A PR

5 Rk o % 202449 A
I
P AL TR |
1 T O B A
& B - \T
52 05 I T VIR [B] A R
i
@ B (3
1
2 5 Y s e PR A
i
it R A 1 ek 3 B T AR
1 1
- . PR XA

B2 mMESHFRENNBEEREEKRRBERE
Fig.2 [Illustrates the solution process using a genetic
algorithm integrated with Monte Carlo simulation

21 FAEBRAEFHENEEEEHF—SMK

LI B AP AE T X AR # k). X RE A
T T IFEMATR AR i g, R R Ay
1Y PRBOA 2 508 3 B R BOK F ) T ok AR
b, DLRGH T A S R W S HEAR S . B
YA U0 2 TET T 1) 2 A R AN B A T R A PR A
] B il 1 i 3 R R BOSR A R R R 2 4 B R
SRARAL X e AR PR 25 10 AN AT 45 1 45 T T AE 3
TOMERE . I I T SR e 2 AR S X U
BB X BRI T R B ARAE T R AR ME LA R
B RS WA FrEoR B RL B A I
B, R FLh AR & R Ak A AL A
IR NAL e AT RS PE T 2 Pk . Al ZEAS
B M b SR S P L A AR i A SR T A R
H R AR T A 118 X ) T
22 HREMYNEFEEEFHENE ST NE

FE I B 2 48 B By, h S ) 5 4 B
A7 ER A IR PR S Rl R R DR AR A A
TR0 A R e B VR A s 1 i [ 2 TR
FARN S a iy A JR, il B & R F8 B 5 ), %
FE R EHAR S BAE . SR, 5 a TS RN, T
PREE b A A 5 A e LJORS A 0, PRI, P
FA T Z AR I — b AR 1) R e, R R
IREAETE R . M LLZ T A1 B A 7= 28 UL B8 i fou
LR, H GBI HH 14 =06 8, o 4 0 H
P 1 S 3055 0 U ) 1 AR o el R A
T4 8t e, AT B0 R0 9 V% Hl S, B X 45
PHZ PR ST RE 105 5



B3 A5 H

A A F T R R B AR e e 2 -213-

2.3 ALK 4R H) RO B RS ATREME TR T

TE B SHRAR IR I, 52 B A 72 I 1 V2B g
AR 2 B 5, AT S a A0 RUR B ORI 7
N2 RaR IS B . U] H AR B K, ARA TR T
T TH A AR S 22557, 07E— 5 7 B2 B
TRTHE P | A TR ) A Sy B AR £
LI A Y L2 T A Ry 28 U A A B G AL (ELAD
X R R 3 4y 28 G H B MR Bk, 1 QB RE TR A
AR BOFACH T IR AU RUF R BRI A 55
1M, R e R 7 e DR M St B[R] R 924 B
HAL AT IEPE RO PE B A E T A Y R S5O R Y

3 Rhehes

Bk A AR S B v ) Pk R T 24, R el
FE R I HE AN 1] B0 SN e A 2 B R
JnE Re Ak A 204k LUK O fin B SR RS
Ji& , Shy it FE 5 s DR SR B (LR AR S 4
31 ENMEERAHEYR S BiR

P T 91 T I AR 22 AN M DR 2%, 2 e o
A T T SR A I B A R R T R R 7R
FERENE X R R AT S AR PR AL, DR 3 B AN i 1
FIURURS o 55T RUBS: DA H 22 355 1) T SR HIL TR 1A
DoAY 1) 8 20 A A3, AR DR AE AN 0 P15
SEIR AT o R I R BRI R — N R
Hs Bkl 72, 722 BRI N H 4 300 PR 45 R4
AT RS & TS 50 T, 50 e 3 A58 O 3 Ao U
SEIES RN I A A F5 7 NS S B )
T R . ARk B T & B AR B £ H
b 2Z 18] B~ , B v FE O & BR R 0% O . £)2
UK 22 Bm 1 1Y) e SR ASE A ke B 37 Ji A, AR T 7
AN[R)JZ AR B #E1 T 285 VTAL Ak
32 EmEsEK

TERBHE S5 N TR RRHGE EN T =T,
Ji A1 EE R R 8 T 2 B0 0] A A T B 5 B
> CRBE2E ) SETTHYROR 38 40 Rk SR R Ab 3

SR DKL ZR B R 7, R AS [R] 28 B kO =X

T it BCH R AT 4 T A3 AT, VR o3 AT v A
TR BEFZ Y80 HH 0 ARV 7, H s T i o 2 e S
2 s EIEE J] o BEAh B RE AL A Rl A R 2
TR AL A . JE A [ B O R RE LI, K
R B2 AN T84, 12 o 1R 2 ol 2005, ) (O R R e
TSP | R B 2 R0 ) 2 AL o o B st )

RF KT
3.3 B

B I & % D TR S R MY H £5
PETE A5 58 7 )2 T B FF 2 B i 5 AR S B Y
AR AR AT AT AT PR P JE H 25 28 1 . ARkl
HP R I8 BRI 5 A B A S B S R T S X 42, K
B 22 Sy BAK T AT 04T ShAa R, Sk R ) AT 4
VEME . PRt ) 3ty EE R ke i) J A0 A 8 0 9 75 L 3
— KG9 0 DA% G R 2 DX R 2 A
GBS N IR € % NN N E )08 =31 I N il &4
AR A Do T e O 2 il g B LA R SRl RS
ik — L MU R BAR A B IT X 2R .
34 EMEEMERME ATEMY

Bt ek A1 20 A = IR R B, TR
AEER]” 2 A IR TAE BT T 51 0R ok 1
T A Ry R (i A RO R — R 5 a0
YT [ KRR IR A A T R K B RS ORI
SR, R AL A A 200 B — R 1] 10 @ ) 22 3t
MYA R AL . FEREIR 5 RIS 7T il R S A
SR G  RIBCE Ry e A 5y, AR S
afaddtiz 8, i H 2 AT G & R AT, 7R R
) & ) M R RS PR B R B 2% A Bl ) 5 A R
R, A O K e 55 S AR

4 4k

(1) P14t 30 Z 48 (9 152 B AT, P A b 1
EIEM—EITF AR AR . AR L DI,
B T SALIE R A R AN E T
4B BB BRI R AR R A & 5 TT
e v B s 7 5K 55 5 B R A T i A R AL SR 119

(2) A8 T )3 TH B8 O e ML R A B A
K 5 R, AELTET X B B 0T R B 5 R SR, T
Je B 25 G AL AR R ME L — 22 ok o s B
A AR 7R N 2 e, T 2 BRI Y R
P ATIEPERR BT

(3) &35 AT T e L3 52 B A Bk 15 ) 24
R R T R FET ) P A R ) 5 A - 1) SR 1 AN
SETE K Z AR AN BEAL DR AE L RS HAT %
WP TR i Ay ity P s TR SRR AR RO AR S 3%

S5 3k

[ 1] k. K A i B Al o0 A 8L 300 [ 1. VY e A 7l =7 B
,1993,15(1):69-74.

LIU Zhibin. Differential simulation prediction of performance of



=214~ wmoR M B

[2]

[3]

[4]

[5]

[6]

[7]

[8]

water-injection oilfield [J]. Journal of Southwest Petroleum In-
stitute, 1993, 15(1): 69-74.

AT, XA, TR AT, A5 TR 2 I 2% 114 3k FH K sl 25
[J]. 2858 5 3HHHL, 1997,15(2) : 57-60, 78.

XIAO Wei, LIU Zhibin, GUO Dali, et al. Dynamic indexes
forecasting in injection oilfield recovery system based on neural
network [ J]. Computer and Communications, 1997, 15(2): 57-
60, 78.

i WA, SRR AR, A5 i T LRI AR L 2 H AR LAk
BERIBTELT ] AR EE AR, 2003,31(4) 1 59-61.

SHANG Mingzhong, GAI Yingjie, LI Shurong, et al. Study on

non-linear multiple objects optimal model for oil field develop-

ment planning [J]. Petroleum Drilling Techniques, 2003, 31
(4): 59-61.
TR, SO ZEM SR AR T HLR £ A AR Ak Oy vk

[J]?ﬂrﬁmm,zom,18(5):37-39.
YIN Zhongxiang, GAI Yingjie, LI Shurong, et al. Multi-
objective optimization method for oilfield development planning
[J]. Henan Petroleum, 2004, 18(5): 37-39.

PUATIC, FSZARR , FR ez, 45 3l FF R R AAL DS R S 5T
[J] =B 5 R 1, 2003, 10(6) : 34-36.

FAN Zheyuan, BING Shaoxian, SU Yinghong, et al. Optimal
decision system study for oilfield development programming
[J]. Petroleum Geology and Recovery Efficiency, 2003, 10
(6): 34-36.

SRV 7 S i) o0 NI A =S BA B S I 25 @ NS A IR
AU 5 R IR, 2010, 17(4) : 65-68.

XIAO Wu, YANG Shengxian, ZHANG Xiaotian, et al. Study
and application of early-warning system for oilfield development
[J]. Petroleum Geology and Recovery Efficiency, 2010, 17
(4): 65-68.

fFAE FET 2 N ZOCHRSC A& il T R 1
EJT‘%:[J].ﬁﬁ@ﬁ‘fﬁi%l&%}ﬁlo%,z{%@):38-40.
HOU Chunhua. Optimal methods based on relationships be-

LRI WIRES

tween affluent associated factors for oil field development mea-
sure arrangement [ J]. Journal of Southwest Petroleum Institute,
2006, 28(3): 38-40.

e, A IO BORTEM T & e T (MLt
ATl Hh R, 2001

LI Yun, LIU Zhibin. Applications of modern optimization tech-
niques in oilfield development [ M ]. Beijing: Petroleum Indus-
try Press, 2001.

5 x I % 20244E9 H
[9] WHEEMR, XAt , L Rt 25 il & B0 KI5 it 235 4 e Ao s g

[10]

(1]

[12]

[13]

[14]

[15]

LRI ] VA~ B4l ,2004,26(2) - 11-14.

XIE Xiangjun, LIU Zhibin, DU Yuhong, et al. The modeling
and application of planning measurement and structure optimiza-
tion in oilfield production [J]. Journal of Southwest Petroleum
Institute, 2004, 26(2): 11-14.

AR TR BT AP0 22 9 465 1 P ™ il e B0 77
L] CH S RN, 2019,26(3) : 105-110.

HOU Chunhua. New well oil production forecast method based
on long-term and short-term memory neural network [J]. Petro-
leum Geology and Recovery Efficiency, 2019, 26(3): 105-110.
PeARAE  WRZR R, 3, B BT A A7 A TR T R AR
PRI ] 3l SO B 5 2R %€, 2015, 22(6) £ 102-106.

HOU Chunhua, BING Shaoxian, WANG Bin, et al. Optimiza-
tion model for oilfield benefit development based on existed/in-
cremental production [J]. Petroleum Geology and Recovery Ef-
ficiency, 2015, 22(6): 102-106.

fRARAE BT 22 03 PEAR ST (0 T R 2 RS TR SR ik e
JSE P L] DU i R 2 2 4R AR B2 i, 2019, 42(2)
269-276.

HOU Chunhua. The solution and application of a bi-level oil-
field development programming model based on differential evo-
lution algorithm [J]. Journal of Sichuan Normal University :
Natural Science Edition, 2019, 42(2): 269-276.

A B, TN ST ek RO A it 5 ik S5
JrE ] B R4, 2014,21(9) : 77-80.

WANG Bin, ZHAO Wei,
diction method based on transfer function model [J]. Petroleum
Geology and Recovery Efficiency, 2014, 21(9): 77-80.

5 OB, DU 2R, 45 ST ORBIE MR T T S
SRR R I T ) ] B SRR, 2015,22(5) :94-98.
FANG Wenchao, JIANG Hangiao, LI Junjian, et al. A predic-

tion method for oilfield development indices during later period

JI Xiaoyu, et al. Oilfield output pre-

based on uncertainty research [J]. Petroleum Geology and Re-
covery Efficiency, 2015, 22(5): 94-98.

XVERE , BRI , A, 45 AN 8 ML B M AL« 4
R Rk, 2003.

LIU Baoding, ZHAO Ruiqing, WANG Gang, et al. Uncertainty
programming and its applications [M]. Beijing: Tsinghua Uni-
versity Press, 2003.

i et



