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1. Introduction

Stage automation systems allow complex and dynamic productions, but they also introduce
significant safety challenges. Moving scenery, lifting systems, and automated platforms can
present serious hazards if systems are not designed and operated correctly.

Many automation incidents are not caused by unusual technical failures but by common
design or operational mistakes. Understanding these mistakes can help engineers and
technicians avoid them and improve the safety of stage machinery.

This guide highlights several common safety issues encountered in stage automation systems.

2. Inadequate Risk Assessment

One of the most common safety problems occurs when systems are designed without a
thorough risk assessment.

Without a proper evaluation of hazards, safety measures may be incomplete or incorrectly
implemented.

Arisk assessment should identify:
e potential hazards
¢ who may be exposed to the hazard
e the severity of possible injury
e appropriate safety measures
Risk assessment is fundamental to standards such as:
e BSEN 17206

e ENISO 13849

3. Poor Emergency Stop Design

Emergency stop systems are essential safety features, but they are sometimes poorly
implemented.

Common problems include:



e insufficient number of E-Stop buttons

e poor placement of buttons

¢ unclear identification of emergency stop controls
e using E-Stops for routine machine stopping

Emergency stops should be easy to reach, clearly marked, and tested regularly.

4. Lack of Redundancy
Safety systems should not rely on a single component.
If a critical component fails, the safety function may be lost.
Examples of insufficient redundancy include:
¢ single-channel safety circuits
e single position sensors for motion limits
¢ lack of redundant braking systems

Modern safety systems often include dual-channel circuits and redundant monitoring to
reduce the likelihood of dangerous failures.

5. Inadequate Motion Limits
Incorrectly configured motion limits can lead to collisions or unsafe movement.
Typical mistakes include:

e incorrect limit switch placement

¢ insufficient safety margins

¢ reliance on software limits without hardware backup

Mechanical limits and independent safety monitoring should always be considered for critical
motion systems.

6. Ignoring Load Conditions

Stage machinery is often designed to move large loads, but the effects of dynamic loads are
sometimes underestimated.

Examples include:
e sudden acceleration or deceleration
e uneven loading of platforms

e moving scenery with shifting centre of gravity



Load monitoring and appropriate mechanical design are essential for safe operation.

7. Over-Complex Control Systems
Automation systems can become overly complex, especially in large productions.
Excessively complex control systems may create:

e difficult troubleshooting

e operator confusion

¢ increased risk of configuration errors

Where possible, safety systems should remain clear, predictable, and well documented.

8. Poor Operator Training
Even well-designed systems can become unsafe if operators are not properly trained.
Operators should understand:

e how automation systems function

e how to recognise abnormal behaviour

¢ when to activate emergency stop systems

e correctrestart procedures

Training is a critical component of safe automation operation.

9. Inadequate Maintenance
Safety systems require regular inspection and testing.
Common maintenance issues include:

e worn mechanical components

e poorly maintained braking systems

e failed sensors or switches

e untested emergency stop circuits

Routine maintenance helps ensure that safety systems remain reliable over time.

10. Practical Takeaways
Many stage automation incidents can be prevented by avoiding common safety mistakes.

Key points include:



always perform a thorough risk assessment
design reliable emergency stop systems
incorporate redundancy into safety systems
verify motion limits and load conditions
ensure operators are properly trained

maintain equipment regularly

By following these principles, engineers and technicians can significantly reduce risks
associated with stage automation systems.
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