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Construction and Application of Life Cycle Cost Model for

Power Transformers Based on Reliability Fusion

LI Zhiwei' , KONG Juan®, ZHANG Zhaoyang' , WU Yue®, WANG Can', ZHANG Liang', WANG Wei'
(1. State Grid Hubei Economic and Technological Research Institute, Wuhan 430077, China; 2. State Grid Economic and Technological
Research Institute Co. . Ltd. . Beijing 102209, China; 3. Huazhong Electric Power Technology Development Co. , Ltd. .
Wuhan 430077, China; 4. State Grid Wuhan Electric Power Co. , Ltd. , Wuhan 430077, China)

Abstract: To address the insufficient consideration of reliability factors in traditional power transformer cost assessments, a life cycle cost
model incorporating reliability metrics (LCC-R) model was proposed. A dual-dimensional evaluation framework integrating cost and reliability
was established, employing exponential distribution reliability functions and dynamic cost estimation methods for empirical analysis on
transformers. It is found that equipment reliability levels correlate positively with initial investment costs and negatively with operational and
maintenance expenses. Significant variations exist in LCC and optimal economic lifespans across equipment from different suppliers. The
theoretical foundations and decision-making references are provided for power grid enterprises in equipment selection, supplier evaluation, and
asset management.

Keywords: power transformer; life cycle cost(LLCC); cost-reliability; equipment selection; supplier evaluation
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