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Abstract; The process from hydrocarbon generation to extinction for an oil-gas reservoir is related with its geological history, geolog-
ical processes and artificial development. Artificial development will speed up oil and gas depletion; the development life of oilfields is
influenced by diverse exploitation methods and technologies, and can be effectively extended by the constant innovation and applica-
tion of new methods and technologies, and the increase in geological and recoverable reserves. This paper discusses the actual exploi-
tation according to the characteristics and contradictions at different recovery stages in Sabei development zone in Daqing Oilfield. fo-
cusing on enhancing the recovery percentage of oil reserves. Specifically, the following oil recovery techniques are applied: secondary
recovery dominated by early water-injection, separate zone production and infilling adjustments, tertiary recovery dominated by poly-
mer flooding and alkali/surfactant/polymer (ASP) flooding, and quaternary recovery after chemical flooding dominated by self-adap-
ting recovery system With the increasing improvement in the exploration and development technologies in future, geological and re-
coverable reserves will be increased. Based on Weng’s prediction model and the mathematical model of skewed normal distribution,
it is estimated that the development life of the Sabei development zone can be extended beyond 2110.
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Fig.1 Relationship between petroleum accumulation and time
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Fig.2 A new concept of late oilfield development stage
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Fig. 4 Reservoir profile of oil layer C][ in Tazhong 4 oilfield
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Fig.5 Prediction of crude oil production and oilfield development

life in Sabei development zone of Daqing Oilfield based

on the existing understandings and methods

A LA AR - BEE AATTIA V3 8T BE A W TR Ak F
FORA Wk 28 W0 77 i s it — P S X —
B R RN S BB 1 FE R B 2w A

5zt ®

(1 =3l A AR T T i R R 5
JIt 22 19 1A 34 J5 g s R S A DA B N TSR R R A
F o NTTTF R bR il i T /9 2672 fEJT % i 2R
14977 RN E AR T BEAS [ 2 3l F T 4 A= i Jol 399 o A T
T FE 30 2o A W7 0 T 102 P T D7 3 B BR S 8 o s
] SR A o AT A ARCHE A T 2 i A B

(2) KPR H B AL TT e X AR 38 A [8] JT %2 B B Y 4
SAEJE WFART LA K A3 SR TR R T R R
EW YR IME AR LR G W98 = u R 5 W 1
SURCRAMB AR LA K L B 8 R KA & O 3 A e RS
VU YR M BRI B e T PSR AR A RUGE K T
il F 73 4

(3) R HIT A B8 FH A K 7 A B 5
K A 280G Tk T e i i R AT OR A L 0 — 2B HE
F T 2 A= i Jl 401

HSER:Q i, 107 N,— R BU™ il i,
10t N iR &l R fiff i 10" 65— W 6] o as T— 3l H T
KAEMBEY . asa bvciva b ALK A
B S, —E i A .



62 £ i % £k 2021 5 42 4%
reservoir life cycle and accumulation stage[ C] // Proceedings of the
2 % X ™ third National Symposium on Application Progress of Petroleum

(1] Ph i, BEHR 75 M 4E 9 M X = B 22 IS Ml 3R 780 1 ol & T System. Chongqing : Chinese Petroleum Society,2005:53-57.
BT, A58 o IR 27 B M 5 B3R 52 F 2000, L16] =i, DA% SIEL. % MR F L] 4IRS
SUN Longde. Study of petroleum geological model and oil/gas #,2006,33(6) :653-656.
prediction of Triassic in Lunnan area Tarim basin[ D]. Beijing: LI Mingcheng, MA Chenghua, HU Guoyi, et al. Age of oil accumula-
Institute of Geology and Geophysics,2000. tion[ J]. Petroleum Exploration and Development, 2006,33(6) :

[2] SU Yanchun. Novel methods to prolong the life of mature off- R0
shore oilfield under low oil price condition[ R]. IPTC 19370, [(17] MILLER R G.05 7y, SRR A0 B0 KA AR 5L ). 40
2019. TR R B A, 2000(4)  19-34,

[3] YESQUEN S.CARRO J L.LOPEZ L. Integrated reservoir man- PSRNl Firetieg of slbalNpgggleum. re-
ag el tension ol ire o hdm A e ficld- sources and their exploitation time[ J]. Science and Technology
Talara Basin, Peru[ R]. SPE 97637, 2005. Development in Petroleum Geology,2000(4) :19-34,

[4] DEWEES L.,WAHLEITHNER J, THOMPSON D. et al. Aligned [18] MACGREGOR D C. Factors controlling the destruction or pres-
interest business concept utilizes innovative technologies to ex- ervation of giant light oilfields[J]. Petroleum Geoscience. 1996
tend the useful life of a cook inlet oilfield[ R1. SPE 35700,1996. 2(3):197-217.

[5] FORREST J K.HUSSAIN A.OROZCO M. et al. Samarang field- (190 Tl IRtk JAME - 4. SRR 3t Tl BB R L. i 5 R
seismic to simulation redevelopment evaluation brings new life to an ARAHT.2012.33(3) 417423,
old oilfield . Offshore Sabah. Malaysia[ R]. IPTC 13162.2009. GAO Bo, WO Yujin, ZHOU Yan, et al. Hydrocarbon accumula-

(67 2tkcde JLAAI . 25 5. 4 B P 1 A 5 = 7042 4 1R By [ 2 o tion phases of Majiang paleo-oil reservoir in Guizhou[ J]. Oil &
B 2 A HAE LT ], 75 2237 . 2018.39(6) :697-702. Gas Geology,2012,33(3) :417-423.

LI Yongtai, KONG Bailing. LI Chen. Dynamic characteristics of (200 E AR B30, 92 225 L. AR 4% o % 49 il el 9 [ A 82 9 PO
synergistic effect between profile control technology throughout A e AR L] e b il B R . 2010,26(9) 11519,

flooding and ASP flooding[J]. Acta Petrolei Sinica,2018,39(6) : WANG Xiaolin. CHANG Yuwen. DOU Hongen. The experi-
697-702. ences from east Texas oilfield being of great significance for the

[7] MYCJIMMOB P X. Hoppiil BIrism Ha MEpCICKTHBH PASBHTHS large oilfield development in China[ J ]. Foreign Oilfield Engineer-
Cymepruranckoro PoMaliKHHCKOrO HedTSHOrO MeCTOPO¥K LeHHUs ing.2010.26(9) : 15-19.

[ Z]. Teonorus nedru u rasa, 2007. [21]  E TG 5RK S R ACHL B b 4 3ih B b <K AT 09742 3 5 0

[8] MYCJIMMOB P X. Pazpa6oTka cynepruranTcKoro PoManikHHCKOTO LY 1. S A 5 2 2004, 25(5) :560-562.

MECTOpOSKZLEHHS : TTpOlILIIoe s HacTosiiee s Gy nyiee | Z . Hedromas u WANG Feiyu, ZHANG Shuichang, LIANG Digang. Evolvement
rasoBast IPOMbILLIEHHOCTb s 2008, of oil-gas-water contact and timing of petroleum accumulation in

[9] MYCJIMMOB P X. Metoabl nosbilienusi ahheKTHBHOCTH pa3padoTKH Tazhong-4 oilfield, Tarim Basin[J]. Xinjiang Petroleum Geology.
HEe(PTAHBIX MECTOPOXKJCHUH Ha TO3LHEH CTaiuu [z]. Hedrsinoe 2004,25(5):560-562.

Xosstiicrsos 2008. (221 fhJefl 0 SO AR DM 45 ARRR S UMM e TR R 5 S Bk [ . i
[10] TABPUJIOB B TI. BosmoykHbie MEXaHHIMbI ECTECTBEHHOTO BOCTIOJIHCHHSI A THLJTT, 2008,13(3) 2 11-16.
3a1acoB Ha He(MTSIHBIX U TasoBbIX MeCTopomLLeHm{x[Z]. Teostorust Hedrn SUN Longde. JIANG Tongwen. XU Hanlin. et al. Exploration
u raza-2008. and practice for theory of unsteady-state hydrocarbon accumula-
[11] KO3JIOBAO C. Bausnue peruoHagbHbiX (a3 HI3HEHHOTO LMK tion[ J]. Marine Origin Petroleum Geology,2008,13(3):11-16.
HeTeNOObIUM HA JJIMTEJILHOCTh YKM3HEHHOro LuKja orpaciul Z]. [23]  FE#EH R AR K S K H TF & 52 (19602000 4F)
2017. [MIAEST: Al Toll ik - 2003 £ 145-178.
[12] MYCIIMMOB P X. Posb crapeix HeTeL0ObIBAIOLINX PaHOHOB B WANG Jianxin, JI Bingyu, SONG Jishui, et al. The development
sHepreTHueckoil ctpaternn Poccuu B mepsoit uetseptd 21 croserust course of Daging oilfield (1960—2000) [M]. Beijing: Petroleum
[Z]. Yupasnenne,sKkonomuka u mpapos2003. Industry Press,2003:145-178.
[13] MYCJIMMOB P X. CoBepiileHCTBOBaHHE TIPOEKTHPOBAHUS PA3PAGOTKH- [24] XTH,ERR.ZME RKZZ0EmBEIFRIML Jbat: A
OCHOBA TOCTYTIATEITGHOTO PasBuTHA HedTsiHoi mpombiuiensocty [ Z . Tl R A 5 1996:94-130.
Hedrsinast v rasosasi mpoMblIisieHHOCTb, 2007, LIU Dingzeng, WANG Qimin, LI Bohu. Development of multi-
[14] MYCJIMMOB P X. OrbIT 1 mpoGlieMbl COBEpLIEHCTBOBAHUST [TPOSKTHPOBAHHUST zone sandstone reservoirs in Daqing oilfield] M ]. Beijing : Petrole-
PpaspacoTKu  HepTsIHBIX  MecTopoxkaehmii B Pecniyimke Taraperan [ Z . um Industry Press,1996:94-130.
Pagpatorka 1 aKcrlyaTaiyst HeTsiHbIX MeCTOpoXKieHHit» 2009. [25]  FEPCWE. KB H I & DALY ], R A il b BT 5 K+ 1989,8(3)
[15]  FEHOME . 3R 30 S5 2. M FE0 Y AR i J5 301 55 e B Be g 40 43 LC // 73-80.

4 5 =R AR G I SR R 3 e SO R v [ A
H#42,2004:53-57.
YAN Changhui, ZHANG Shanwen, RONG Qihong. The division of

YUAN Qingfeng. The development course of Daqing oilfield[ ] ].
Petroleum Geology &. Oilfield Development in Daging, 1989,8(3) .
73-80.



%13

PN IEEAF - 5T 1 A7 A

) S 63

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

SRR R PRI R = A T i R B LT KPR i R
HHE %, 1989,8(3) ;4347
TANG Zengxiong. Retrospects of the past 30 years & prospects
for the future; Daqing oilfield[ J]. Petroleum Geology &. oilfield
Development in Daqing, 1989,8(3) :43-47.
TSR 2 . W% A T P K D AR R R 1 R
FLT] KB I 55 FF & ,2004,23(5) :47-53
JI Bingyu, LI Yanxing. Main technical countermeasures of en-
hanced oil recovery during high water cut stage in La-Sa-Xing
reservoirs[ ] ]. Petroleum Geology & Oilfield Development in
Daqing»2004,23(5) ;47-53.
X B 32 TR K RO L B R FELM. 5T Al ol
H R AL 2016 1-74.
LIU He. Technology and management of high-efficient measur-
ing and regulating for water injection in separated layers[ M.
Beijing: Petroleum Industry Press,2016:1-74.
AN B G A 2 AR RPN RS W BRI AR
(I 2317 5 2019,40(9) : 1104-1115.
LI Jiexun, ZHAO Zhongshan, LI Xuejun, et al. Polymer flooding
technology in Daqing oilfield[ J]. Acta Petrolei Sinica,2019,40(9) ;
1104-1115.
SR A B SO ARG T G5 L U R A B HR  SR R AR TR A
lihiﬁﬁikﬁi[J].ZTﬂHﬂL%&,2018,39(2>,189—200.
ZHU Yan,GAO Wenbin, LI Ruisheng, et al. Action laws and ap-
plication effect of enhanced oil recovery by adjustable-mobility
polymer flooding[ J]. Acta Petrolei Sinica,2018,39(2) ;189-200.
B BB KRR E OB R AE g L], 73l 2= 4R . 1987,
8(3) :49-54.
LU Ping. The influence of capillary numbers on the sweep effi-
ciency of a sand core[ J]. Acta Petrolei Sinica,1987,8(3) :49-54.
FER L E N 5 SCHE A R 3K T 7 A A OO 7 % B
ORI L], W %2 Aok 222 i B AR REE R, 2008, 23 (1)
43-55.
WANG Demin, WANG Gang. WU Wenxiang, et al. Influence of
the micro-force produced by viscoelastic displacement liquid on
displacement efficiency[ J]. Journal of Xi’an Shiyou University:
Natural Science Edition.2008,23(1) :43-55.

EER B IR SF R B AR T AT T A T AR
o B R LT ] A7 2441, 2002,23(5) 1 48-52
WANG Demin, CHENG Jiecheng, XIA Huifen, et al. Improve-

ment of displacement efficiency of cores by driving forces parallel

[34]

[35]

[36]

[37]

[38]

[39]

[40]

s BB 2020-09-14 2 [EH I 2020-11-04

to the oil-water interface of viscous-elastic fluids[J]. Acta Petro-
lei Sinica,2002,23(5) :48-52.

FAER RN T . KSR IR A W AR 0 B 0 L
WK ACRLT ] A4, 2000,21(5) :45-51.

WANG Demin, CHENG Jiecheng, YANG Qingyan. Viscous-e-
lastic polymer can increase micro-scale displacement efficiency in
cores[ ] ]. Acta Petrolei Sinica,2000,21(5);45-51.

N F AT e AR J8 T R L AR BRIl Ak 2 R R R OR R
[T AR 597 & . 2018,45(4) :636-645.

SUN Longde, WU Xiaolin, ZHOU Wanfu, et al. Technologies of
enhancing oil recovery by chemical flooding in Daqing oilfield, NE
China[ J]. Petroleum Exploration and Development,2018,45(4) ;
636-645.

A 5 R XV L A RS W MRS R AR A A 3 A
YRJ5 BT RERAT il i 45 T % 52019, 38(5) : 254-264.

HAN Peihui, CAO Ruibo.LIU Haibo.et al. Oil reservoir charac-
teristics and adaptive compound flooding method after the poly-
mer flooding[ J]. Petroleum Geology & Oilfield Development in
Daqing.2019.38(5) :254-264.

Wit 07 BT IR RO R AR R BB R JF R LD )M s Pl ok
2#,2006.

YANG Haisheng. Exhaustible resources and optimal exploiture
under uncertainty [ DJ]. Guangzhou: Sun Yat-Sen University,
2006.

F/NL Al AL B IR S A T AE R 5E LD b e
e st . 2007

+ F K

WANG Xiaoma. Research on optimal exhaustible resource deple-
tion[ D]. Beijing: China University of Geosciences.2007.

WRIT T AR A7 A T it FE 7 ek AT SR i ek TR g S 7 oy 2k I G
ML A7 224 . 2014, 35(4) . 749-753.

CHEN Yuangian, ZOU Cunyou. Model” s typical curve and its
application for forecasting production and recoverable reserves of
oilfields[ J]. Acta Petrolei Sinica,2014,35(4) :749-753.
T R A T A5 HE T SO R IR A 23 A 1 4 I it 2k
PR, BER 23R 2013,38(10) 1 1856-1861.

DONG Lianpin, FAN Minqgiang, YANG Hongli, et al. Mathemat-
ical model for partition curve based on generalized normal skew
distribution[ J ]. Journal of China Coal Society, 2013, 38 (10)
1856-1861.

mE| H O



