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Abstract: With the deepening development of a new round of technological revolution and industrial transformation, new energy
technology has become an important force in promoting the green transformation and sustainable development of the oilfield industry.
The article first analyzes the basic characteristics of new energy technology and the necessity of its application in the field of oil fields,
and elaborates on its strategic significance for energy conservation, emission reduction, quality improvement, and efficiency
enhancement in oil fields; Subsequently, the specific application forms of mainstream new energy technologies such as solar energy,
wind energy, and geothermal energy in oilfield production are outlined, highlighting their technological advantages in driving
equipment, heating and power supply, and optimizing processes. On this basis, it is pointed out that the current application of new
energy technologies in the oilfield field still faces problems such as insufficient system integration, low economic efficiency, and
strong policy dependence. Therefore, a path for building a clean energy system with multi energy complementarity as the core and
intelligent coordination as the means is proposed. This path relies on the integrated technology architecture of source network load
storage, integrates smart energy management platform and diversified energy storage technologies, and establishes a collaborative
optimization and dynamic balance operation mechanism. Finally, the practical effects of this system in increasing the proportion of
clean energy, reducing carbon emissions, and enhancing energy resilience were verified through typical oil field new energy
application cases, indicating its important practical value and promotion significance in promoting the green and low-carbon
transformation of the oil field industry and building a modern energy system.

Keywords: new energy technology; oil field; energy-saving and reduce emissions; green transformation; multi energy complementary
system
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