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The London Underground (LU) plays a vital role in supporting the economy, connectivity, and sustainability of the capital.
With 272 stations, 11 lines and over 5 million passengers daily, LU operates under high demand and complex conditions.
However, the network remains vulnerable to disruptions caused by signalling and point system failures, which account for
nearly half of all service interruptions. In the 2023-24 financial year, LU recorded 3.57 million Lost Customer Hours due to
signalling and point failures, the highest in five years, revealing a decline in operational reliability. Point machines are
essential components of the railway signalling infrastructure, enabling the safe rerouting of trains at junctions. Despite
their critical function, 1000 electropneumatic point machines across the LU network currently lack Remote Condition
Monitoring (RCM), with maintenance still carried out reactively or at fixed intervals. Such approaches can result in
undetected emerging faults and inefficient use of maintenance resources. Implementing RCM offers the potential for early
fault detection, reduced unplanned maintenance, and a transition toward predictive, data-driven maintenance practices
that enhance both safety and reliability of the network. This study presents a comprehensive literature review of
electropneumatic point machines, examining their design, deterioration, and failure modes, as well as state-of-the-art
practices and research in maintenance and condition monitoring. The review synthesises findings from 43 academic
papers, relevant industry standards and consultations with system operators and maintenance engineers from the LU.
Evidence from other railway and industrial systems demonstrates that RCM can significantly improve reliability, asset
availability and risk management. This study, therefore, proposes a robust RCM framework for electropneumatic point
machines that encompasses the full asset health management cycle, from prioritising operational parameters and
components to fault detection, diagnosis, and condition-based maintenance. The proposed framework aims to strengthen
the resilience and reliability of the signalling infrastructure within the LU network.
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