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“Wellleader + Drilog” system development history and key events
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Figure 2 Data structure
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Table 2 Typical evidence cited in the implementation stage of basic functions
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Table 3 Typical evidence cited in the stage of complex function expansion
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Table 4 Typical evidence cited in the leading stage of differential functions
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Figure 3  lterative innovation mechanism in the transformation of key and core technological achievements
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Iterative innovation mechanism for transformation of key core technology achievements
—— A longitudinal case study based on CNOOCSs “Wellleader + Drilog ” system

XU Hui', LONG Yang', LU Yi - bin', WANG Hao'"*
(1. Business School, Nankai University, Tianjin 300071, China; 2. China Oilfield Services Limited, Tianjin 300459, China)

Abstract: As China continues to make significant breakthroughs in critical and strategic technological domains, the transformation of
scientific and technological achievements into practical applications has emerged as a pressing national priority. Effectively overcoming
the challenges in the commercialization of such key technologies is increasingly recognized as a central driver for translating scientific
progress into productive capacity and national competitiveness. However, the process by which core technological innovations evolve in-
to complex, market — ready systems remains insufficiently understood, particularly in the context of large — scale, high — stakes indus-
trial applications. This study addresses this gap by adopting an iterative innovation perspective and conducting an in — depth case analy-
sis of the“ Wellleader + Drilog” system—an exemplar of China’s national strategic equipment developed by China National Offshore Oil
Corporation (CNOOC).

Through longitudinal case evidence, this study reveals the underlying mechanisms that shape the transformation of critical core
technologies into high — end industrial solutions. First, the process of technology commercialization follows a logic of “iterative founda-
tion — iterative process — iterative outcome,” advancing through a three — stage trajectory: (1) basic function realization, where core
technical principles are translated into rudimentary product forms; (2) complex function expansion, in which capabilities are enhanced
and diversified to meet operational complexity; and (3) differentiated function leadership, where innovation enables the development of
unique product attributes that serve as competitive advantages in strategic scenarios. This dynamic evolution highlights how the iterative
nature of innovation supports both technical maturity and functional sophistication over time.

Second, the transformation path is shaped by stage — specific innovation patterns, characterized as “validating iteration — adaptive
iteration — collaborative iteration. ” These correspond to distinct transformation goals: the initial stage focuses on converting technical
feasibility into operational usability; the middle stage emphasizes improving reliability under varying operational conditions; and the fi-
nal stage aims to achieve optimal fit between technology capabilities and complex industrial application scenarios. This staged approach
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