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Figure 1 Hand-drawn Map of Shimao School)
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Figure 2 Ruan Guanghua poses with his family. Front row (from
right): Father, Mother; Back row: Ruan Guanghua, Eldest Brother,
Eldest Sister
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Figure 3 Graduation Group Photo of Hangzhou Water
Conservancy and Hydropower School, 1955 (The fifth from the left
in the front row is Ruan Guanghua)
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Figure 4 Group photo with colleagues from Beijing Institute(The
first from the left in the back row is Ruan Guanghua)
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Highlights Graphical Abstract

This article is written from the

personal perspective of someone
who has personally experienced
the  project, presents  an

overarching narrative of the
development of water
conservancy science and

technology in in the People's
Republic of China, exploring the
underlying factors behind its
progress through a detailed lens.

Ruan Guanghua: Experiencer and Participant in
Development of Hydropower in the People's Republic of China
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Ruan Guanghua's sareer ' ~ hydropowe development

Beyond grand historical narratives,
this paper offers a fresh
perspective  for studying the
republic's hydropower history,
moving beyond the mere
chronicle of engineering
progress  to  explore  the
interaction between engineers
and smajor construction projects,
and their mutual shaping
relationship.

development of water conservancy science and technology in the People's Republic of China

Abstract: This study employs oral interviews with engineering practitioners as its point of entry, tracing the personal
development of engineering specialists from professional education to engineering practice. Their growth aligns with the
development of the People's Republic's hydropower sector, authentically documenting and reflecting its four stages: technology
introduction, absorption and assimilation, technological innovation, and technology export.

This paper integrates oral interviews with historical archival research to objectively and comprehensively reflect the historical
details of hydropower development in the People's Republic of China. First, using Ruan Guanghua's personal growth as a
narrative thread, it elucidates the characteristics of each developmental stage in China's hydropower sector through his
recollections of major hydropower construction projects he participated in. Second, it supplements the interview content with
historical verification and archival materials by consulting engineering construction records.

As a hydropower specialist trained independently by the People's Republic, Ruan Guanghua's education and career were
intrinsically linked to the nation's hydropower development:

Stage 1 (1950s—1970s): Technology introduction. To meet hydropower construction needs, specialised hydropower education
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was established to cultivate professional talents. Ruan Guanghua( it 7 %) benefited from this initiative, growing alongside
China's hydropower advancement. In 1964, he participated in the construction of China's first independently surveyed, designed,
and constructed megawatt-scale hydropower station—the Liujiaxia Hydropower Station( Xl Z /K fE¥5. Through practical
experience, he learned techniques from Soviet experts and accumulated early experience in large-scale hydropower engineering
construction.

Stage 2 (1980s—1990s): Assimilation and Absorption. Accompanying the reform and opening-up policies, China's hydropower
sector began introducing Western hydropower technologies and absorbing Western management experience, gradually achieving
technological and managerial transformation in its hydropower projects. Representative projects included: the Shuikou
Hydropower Station(7K H 7K H1.3%), Ertan Hydropower Station (/K F13%%) , Xiaolangdi Water Conservancy Project (Z)MRJE 7K
F1 ¥%). These projects marked China'sshift from a planned economy to a market-oriented international engineering management
model, paving the way for the overseas expansion of China's hydropower construction capabilities.

Stage 3 (1991s—2010s): Independent Innovation. In the 1990s, China launched the Three Gorges Project, which stands as the
world's largest hydraulic engineering project to this day. The project faced immense challenges, with no prior experience to draw
upon in either technology or management, necessitating independent exploration and innovation. As a seasoned hydropower
technical expert, Ruan Guanghua proposed an innovative technical solution for concrete pouring in the construction of the Three
Gorges high dam, successfully resolving the challenges of pouring high-strength concrete in a wide valley. This was merely one
of many technical difficulties overcome during the project, illustrating the immense complexity and high demand for innovation
required by the Three Gorges initiative.

Stage 4 (21st Century): Technology Export. As a retired technical expert, Ruan Guanghua continued to contribute by
establishing the Construction Specialised Committee of the Chinese Hydropower Engineering Society, fostering academic
exchange and technical collaboration within the hydropower construction sector. Concurrently, China's hydropower construction
industry expanded internationally, with his organisation undertaking numerous overseas hydropower projects. Conclusions: This
paper employs an oral history interview with Ruan Guanghua who is the People's Republic's first generation of independently
trained hydropower engineering specialists. Using his firsthand experience in China's hydropower construction as a starting point,
and supplemented by engineering construction archives, it elucidates the four major satages in the development of the People's
Republic's hydropower sector: technology introduction, absorption and assimilation, technological innovation, and technology
export. From an individual perspective, this study clearly reconstructs the intrinsic logic of the Republic's hydropower
development, enriches research on the history of water conservancy in the People's Republic of China, and attempts to explore
the interactive and mutually shaping relationship between an engineer's personal growth and the construction of major
engineering projects.
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