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Within the aviation industry, avoiding Aircraft on Ground (AOG) is imperative to ensure continued operation, safety, and
reducing the overall life cycle cost. AOG occurs when undesirable conditions are beyond the control of the maintenance
organisation. To tackle this, holistic paradigms such as Prognostics and Health Management (PHM) have emerged as a key
approach to mitigate AOG. For this, PHM employs measurements and mathematical models to enable efficient and
comprehensive management of the aircraft's health.

However, among the main challenges for the effective application of PHM technologies is access to data, limited failure
events from large fleets, and the need to capture long time series data. Additionally, the knowledge gap between
operators and Original Equipment Manufacturers (OEMs), where operators often lacks detailed system knowledge while
OEMs want to protect their Intellectual Property (IP), hinders effective PHM implementation. Our paper therefore offers a
novel concept that aims to resolve the obstacles we currently experience with the implementation of PHM. The concept
therefore proposes alternate data, intellectual property, system knowledge, and design methodology solutions.

This paper proposes a novel concept — Built-In Prognostics and Health Management (BI-PHM), where the predictive
functionality is embedded onto the system component expanding the omnipresent Built-In Test (BIT) functionality. The
system OEMs provide the PHM functionality on the component. We expect that this concept promotes the use of their
system knowledge to develop these functionalities, only sharing the vital, explainable system health indicators with
operators and maintenance organisations, without concerns about their intellectual property. The concept is divided into
onboard health management functionality, and offboard algorithm development and improvement functionality. The
proposed concept offers a more effective PHM implementation that benefits all stakeholders, through reduced AOG
incidents, lower lifecycle cost, and improved maintenance planning.
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