Supplementary data for
A “One Engine with Six Gears” System Engineering Methodology for the Economic Development of Unconventional Oil and Gas in China
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK9][bookmark: OLE_LINK10]Guoxin Li a,b, Chenggang Xian a,* , He Liu c
a State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum (Beijing), Beijing 102249, China
[bookmark: OLE_LINK6][bookmark: OLE_LINK4][bookmark: OLE_LINK5]b PetroChina Qinghai Oil Co., Ltd., Mangya 817500, China
c PetroChina Research Institute of Petroleum Exploration & Development, Beijing 100083, China

* Corresponding author. 
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]E-mail address: xianchenggang@cup.edu.cn (C. Xian).

[image: ]
Fig. S1. The traditional project management mode: a piecewise closed system.
[image: ]
Fig. S2. The architecture of overall synergy. IoT: Internet of Things.
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Fig. S3. A general exploration-to-exploitation unification approach with an embedded geoscience-engineering integration workflow. LWD: logging while drilling, BHA: bottom hole assembly. Reproduced from Ref. [1] with permission of China Petroleum Exploration Journal, ©2015. 
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Fig.S4. Sketch of interdisciplinary cross-service integration for hydraulic fracturing. DTS: distributed temperature sensor, DAS: distributed acoustic sensor, DSS: distributed strain sensor.
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Fig. S5. A simplified architecture of digitalized management. SCADA: supervisory control and data acquisition, A0 and A12 are trademarks of different databases developed by the China National Petroleum Corporation (CNPC).
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(b)
[bookmark: _GoBack]Fig. S6. Comparison of predicted cash flow between the original and market-adjusted plans according to the “one engine with six gears” methodology. (a) 2021–2041 profit forecast of the original plan, (b) 2021–2041 profit forecast of the new plan.
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