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1. Technical Note on Regenerative Braking in Trains

1.1 Overview

Regenerative braking is a significant technological advancement in the railway industry, enhancing energy
efficiency and sustainability. This system recovers kinetic energy during the braking process, which is otherwise
wasted in traditional braking systems or burned in a resistance and converts it into electrical energy.

This energy can be reused by another train or returned to the Medium Voltage Ring, contributing to overall
energy conservation and operational efficiency of MetroLink.

1.2 How Regenerative Braking Works
Regenerative braking in trains operates on the principle of reversing the operation of the electric traction motors.

During normal operation, these motors consume electrical energy to generate motion. However, when a train
decelerates, the regenerative braking system reverses the motor’s function, allowing it to act as a generator.

Regenerative braking energy flow
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Figure 1-1 Examples of Regenerative Braking

1. Deceleration/Braking Initiated: When the train begins to slow down the train's control system activates
the regenerative braking mechanism.

2. Energy Conversion: The kinetic energy of the moving train, which is a form of mechanical energy, is
converted into electrical energy by the traction motors functioning in reverse.

3. Energy Capture and Reuse: The generated electrical energy is then either fed back into the train's
electrical system or OHLE for immediate use by another train acceleration, stored in onboard battery
systems for later use, or transferred back to the MV Ring, where it can be used to power other trains or
electrical systems.

1.3 Noise Implications
A common misconception about regenerative braking is that it might contribute to increased noise levels.

Integrating regenerative braking into the MetroLink project aligns seamlessly with its sustainability and efficiency
goals, without adding any additional noise to the urban environment.
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This technology, by allowing the train's motors to act as generators during braking, recovers kinetic energy and
converts it into electrical energy. This process is inherently quiet because it involves no physical contact that
typically generates noise.
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In fact, regenerative braking contributes to noise pollution reduction. Traditional friction-based braking systems,
by their very nature, generate noise due to the mechanical contact involved in slowing the train. Regenerative
braking, by contrast, operates without such physical contact, relying instead on the electrical energy conversion
process. This not only minimises wear and tear on the traditional friction-based braking components but also
results in a markedly quieter operation.

The decrease in dependency on the mechanical brakes or friction-based braking systems not only prolongs their
lifespan but also notably reduces the overall noise emissions associated with train decelerations. Thus,
regenerative braking emerges as a dual-benefit system—enhancing energy efficiency while simultaneously
contributing to a more serene and less noise-polluted urban soundscape.

1.4 Conclusion

Incorporating regenerative braking into MetroLink not only boosts energy efficiency but also aligns with
sustainability goals, without increasing urban noise. This technology, converting kinetic to electrical energy
during braking, operates quietly, reducing noise pollution. It lessens reliance on mechanical brakes, extending
their lifespan and lowering noise from decelerations.

Regenerative braking thus stands out as a key innovation in rail systems commonly used in metro and rail
networks, enhancing energy use and contributing to quieter, more sustainable urban environments.



