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Abstract: Based on full-lifecycle big data from nearly 26,000 horizontal wells, and using mathematical statistics, random
forest, and Pareto multi-objective optimization, this study reveals the synergistic evolution between engineering technologies
and development performance in the Bakken shale play. Continuous iteration of engineering parameters extended the lateral
length from 2,150 m to 5,217 m, increased proppant intensity from 0.29 t/m to 1.54 t/m, and reduced the drilling cycle to 40 d.
As a result, the estimated ultimate recovery (EUR) per well doubled to 10.6x10%t, while the drilling and fracturing cost per
unit oil equivalent dropped from 89 USD/t to 45 USD/t, creating a significant “rising production, falling cost” beneficial
scissors gap. Based on big-data patterns, we establish for the first time a “true vertical depth vs. water-to-vertical ratio” chart
and a “true vertical depth vs. lateral length vs. proppant intensity” three-dimensional collaborative optimization chart,
quantifying parameter adaptation intervals for deep, high-brittleness shale oil development. This study provides a quantifiable

technical paradigm for China’s continental shale oil to overcome development bottlenecks and transition from an
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experience-driven to a digital intelligence-driven approach.
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Tab. 1 Comparison of geological and engineering parameters of major shale plays in North America
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Fig. 1 Tectonic map of the Bakken shale play
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Fig. 3 Exploration and development history of the Bakken shale oil and gas reservoir
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Fig. S Horizontal well fracturing technical indicators of the Bakken shale play
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Fig. 6 Horizontal well development indicators of the Bakken shale play
3.3 BIFHGE EUR: BERAHZEEARR AR

AR EUR & VPG TUE OB BIR SN T 0 59T R G5 B 2% 0 4R FR . Bakken TU&
BRI 2 EUR ARSI 7 P RN, AKX ) 3.6~12.9x10%, “F-34{H 8.0x10%, P50 {& 7.2x10%,
M50 fH 7.3x10%. Z34F M50 4145 R EoR, BFil 2 BEUR H1 2010 4EATHT 5.2x10% #R28:n =
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Fig. 7 Drilling and fracturing cost indicators of horizontal wells in the Bakken shale play
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0.17~0.20t/m> [X 8], ~“FH)5F A #I it 85d 4645 % 40d, IR ZACPHEH AR AT .

(3) LREFEARMFFSCIHA LI W= AR LA M. TR B NA T 43.5%1E 5=
T, B E EUR M 5.2 X 10% BK 2 10.6 X 10%, BEIE 103.8%. T KEK 248 EUR M 2010 4F

B 1.6 X 10%/km & Z WK 2 2024 £ 3.6 X 10*/km, ZiFHI0E 125%. SAA7IH 245 EUR 45 R A



M 89 SETT/ FRBEFE R 45 ou/t, RIFIENE 49.4%, PREFETTRIEN “HRSE ™ £F . Bad FraReil”
1 BT BL o

(4) Bakken Ul Uk AOTT AR A AT O BRI Bl AR UG il A e el A5 48 . 2 T XA i
SRR — KL BRI B — b s B R OL AL B, T T T A ) TAE B b . [
WICA T R T 2512 88, NP H & Ge2e I etk B4 1A R o SCE RO AL o R se i, Bl A Bk AH 00

M SEEIAE R 2 TT A

JEERK, Bakken JUATF A LAt HEN AR E RE . (KBS E S IRFEANZ O IH B B
HNTHEBE DM S SIS BOR IR R G, TUA ST AR 2D il Bhe
e gxtufl” Ji kg . JRIE NS i 4 Bakken S5AbIR Sl XMIEARME R 5E AL, iy
B EAER ICA AR &, HESB AR . TRESEIUL S RAEE A, R SR
FHUCE R B I 5, 9 R REUR 22 4 S i b A H An i (it I s S 4
BOA

FEARW ST SRR, 220 BT S8 A 55 LA S UOG 1T H 1 BA KK 50 -
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