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Construction and Validation of a Systems Engineering-IPMP Knowledge System Integrated
Framework: A Case Study of a Newly Developed Complex System Project

GUQ Jiacheng', JIANG Zongmin®
(1. Beijing Hangxing Machinery Manufacturing Co. , Ltd. , Langfang 100013, China;
2. Beijing Institute of Aerospace Launch Technology, Beijing 100071, China)

Abstract: To address the fragmentation between technical management elements and people-oriented management elements in complex
engineering project management, as well as the lack of effective integration between systems engineering methodology and international project
management knowledge systems, an “ Systems Engineering-IPMP Knowledge System Integrated Application Framework” ( SE-IPMP
Framework) was constructed. The framework was grounded in four core methodological principles of systems engineering such as holism,
hierarchy, dynamics and synergy. and was developed in conjunction with the three-dimensional competence framework of ICB 4. 0 under the
International Project Management Professional (IPMP) certification system. The framework comprises three layers including the System
Environment Layer, the System Synergy Layer and the System Implementation Layer, corresponding respectively to the Perspective, People
and Practice dimensions of ICB 4. 0, with a closed-loop feedback structure formed across all three layers. Practical validation through a newly
developed complex system project demonstrates that following the application of the framework. The stakeholder decision response cycle is
reduced by approximately 75% ., the milestone completion rate increases from 70% to over 90%, interface coordination rework decreases by
approximately 65%, and uncontrolled changes are eliminated, resulting in a substantial improvement in overall project management
effectiveness. The study further reveals that project management personnel holding IPMP certification demonstrates stronger structured
decision-making capabilities during framework application, indicating that professional certification is an important enabling condition for
enhancing framework performance.

Keywords: systems engineering; IPMP knowledge system; ICB 4. 0; project management; integrated application framework
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