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Abstract: Innovative research on power engineering project management mode is a key path to address the complex challenges of
energy system reconstruction and technological paradigm iteration. Under the dual pressure of the "dual carbon" strategy driving and
deep adjustment of energy structure, the traditional linear management paradigm is facing a crisis of overall governance failure due to
risk transmission blockage, weakened resource synergy efficiency, and insufficient adaptability to sustainable development. Based on
the perspective of the entire lifecycle, systematically deconstruct the institutional barriers and technological bottlenecks of
management mode innovation, and creatively construct a collaborative framework that integrates rolling planning and cost dynamic
optimization. Based on the theory of Complex Adaptive Systems (CAS), we innovatively reconstruct the threshold response
mechanism for risk warning, design a nested contract system with multi-party interest coupling, and establish a dynamic coupling
decision model for technological and economic adaptation, significantly improving the environmental adaptability and operational
resilience of the management system. At the theoretical level, it reveals the nonlinear acceleration effect of management innovation on
the response speed of technological iteration, as well as the dynamic equilibrium optimization effect of stakeholder game balance; At
the practical level, in order to solve the problem of management efficiency decline under the background of accelerating the
integration of new energy into the grid and deepening the electricity market, a systematic solution that combines resilience governance
framework and technical economy is provided, promoting the evolution of engineering management theory towards multidimensional
dynamic adaptation.
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