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Isolation and Control of Energy Sources in Confined Spaces

Why Isolation Matters

Many confined space incidents occur not because workers fail to identify atmospheric hazards,
but because hazardous energy is not adequately isolated before entry. Unexpected activation of
equipment, release of stored energy, introduction of hazardous substances, or movement of
mechanical systems can rapidly create fatal conditions inside a confined space.

Effective isolation is therefore a fundamental requirement of confined space risk management
and should be considered during the design, operation, maintenance and modification of plant
and structures.

The objective of isolation is simple:
Prevent the introduction, release, activation, movement or transmission of any energy source
that could endanger people entering, working within, or rescuing from a confined space.

Understanding Hazardous Energy Sources
Confined spaces may be exposed to a range of energy sources, including:

Mechanical Energy

« Rotating shafts

Agitators and mixers
Conveyors

Crushers and compactors
Hydraulic machinery
Moving gates or valves

Potential consequences include:
« Entrapment

« Crushing

« Entanglement

« Impact injuries

Electrical Energy

« Energised conductors
« Motors and drives

« Control circuits

« Lighting systems

« Instrumentation

Potential consequences include:

« Electric shock

« Arc flash

« Burns

« Ignition of flammable atmospheres
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Hydraulic and Pneumatic Energy

Pressurised systems can store significant energy even after equipment has been shut down.
Examples include:

« Hydraulic cylinders

« Pneumatic actuators

« Air receivers

» Pressure vessels

Potential consequences include:
« Sudden movement of equipment
+ Injection injuries
» Release of stored pressure

Process Energy

Confined spaces connected to operational processes may be exposed to:
« Steam
« Gas

Water

Slurries

Chemicals

« Product flows

Potential consequences include:
« Toxic exposure

Drowning

Engulfment

Burns

Oxygen displacement

Stored Energy

Stored energy is often overlooked during risk assessments.
Examples include:
« Suspended loads
Counterweights
Springs
Residual pressure
Thermal energy
« Gravity-fed systems

Isolation must address both active and stored energy sources.

Identifying Isolation Requirements
A systematic isolation review should be conducted before entry.

Questions to consider include:

What can enter the space?
« Liquids
« Solids
+ Gases
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» Vapours
« Steam
« Product residues

What can move?
« Mechanical components
« Valves
« Gates
» Agitators
 Internal equipment

What can energise unexpectedly?
« Automatic controls
« Remote systems
« PLC-controlled equipment
« Interconnected plant
« Backup power systems

What energy remains after shutdown?
« Hydraulic pressure
« Pneumatic pressure
» Electrical capacitance
« Stored mechanical force
« Thermal energy

The answers should directly inform the isolation plan and permit requirements.

Isolation Methods
Positive Isolation
Positive isolation physically prevents energy or substances from reaching the confined space.

Examples include:
« Spade or spectacle blinds
« Blank flanges
« Removal of pipe sections
« Physical disconnection

Positive isolation provides a high degree of assurance and should be used wherever reasonably
practicable.

Mechanical Isolation
Mechanical isolation prevents movement of machinery or equipment.

Examples include:
« Locking moving parts
« Pinning rotating equipment
« Chocking components
« Securing suspended loads

Mechanical restraints should be capable of withstanding all foreseeable loads.
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Electrical Isolation

« Electrical isolation should involve:
« Disconnecting power sources

« Locking isolation devices

» Testing for absence of voltage

« Securing against re-energisation

Isolation should include all power sources, including:
« Main supplies
« Auxiliary circuits
« Control circuits
« Backup systems
« Stored electrical energy

Process Isolation

Process systems connected to the confined space should be isolated to prevent inadvertent
introduction of materials.

Methods may include:
« Double block and bleed arrangements
« Line blanking
« Physical disconnection
» Locked valves with verified isolation

Lockout and Tagout (LOTO)
Lockout and tagout systems provide a structured method for controlling hazardous energy.

A robust LOTO process typically includes:
1.Identification of all energy sources
2.Shutdown of equipment
3.lsolation of energy sources
4. Application of locks and tags
5.Dissipation of stored energy
6. Verification of isolation
7.Authorisation for entry

Every worker entering the confined space should have confidence that the isolation remains
secure throughout the work activity.

Verification: The Critical Step

Isolation is not complete until it has been verified.

Verification activities may include:

Try-Start Testing

Attempting to start equipment after isolation confirms that energy has been removed.
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Pressure Testing

Verifying:
« Zero pressure
« Venting completed
« Draining completed

Electrical Testing

Confirming:
« Absence of voltage
« De-energisation of conductors
« Isolation of control circuits

Visual Inspection

Checking:
« Blinds installed
» Pipework disconnected
« Locking devices in place
« Mechanical restraints secured

Many serious incidents have occurred because isolation was assumed rather than verified.

Design for Safer Isolation

The safest confined spaces are designed with isolation requirements in mind.
Designers should consider:

Accessible Isolation Points

Isolation devices should be:
« Clearly identified
- Easy to access
« Located outside the confined space
« Capable of being locked

Permanent Isolation Provisions

Where regular entry is anticipated, consider:
« Dedicated blanking points
« |solation spools
« Lockable disconnects
« Drain and vent systems

Energy Mapping

Plant design documentation should clearly identify:
« All energy sources
« Isolation locations
« Stored energy hazards
« Verification points

This reduces the likelihood of isolation errors during maintenance and inspection activities.
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Simplified Systems
Complex systems create opportunities for mistakes.

Design should aim to:
« Reduce unnecessary interconnections
« Minimise hidden energy sources
« Clearly separate operational and maintenance functions

Isolation and Rescue Planning
Isolation controls should remain effective throughout any rescue operation.

Rescue planning should consider:
« Whether energy sources may need to remain isolated during rescue
» Risks associated with restoring power
« Potential reintroduction of hazardous atmospheres
« Interaction between rescue equipment and isolated systems

Isolation arrangements should never compromise the ability to conduct a timely emergency
response.

Common Failures

Investigations of confined space incidents frequently identify failures such as:
« Incomplete isolation of connected systems
« Failure to identify all energy sources
« Uncontrolled stored energy
« Reliance on valve closure alone
« Inadequate lockout procedures
« Failure to verify isolation effectiveness
« Isolation points located inside the confined space
« Poor communication between operations and maintenance personnel

These failures are typically foreseeable and preventable through proper planning and design.

Key Design Principles

When designing or modifying confined spaces:

v’ Eliminate hazardous energy where practicable

v Provide positive isolation capability

v’ Locate isolation points outside the confined space

v Enable lockout and tagout of all energy sources

v Provide means to safely dissipate stored energy

v Design systems for easy verification of isolation

v/ Document isolation requirements clearly

v Consider rescue requirements during isolation design
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Effective isolation is one of the most critical controls for confined space work. Designers, asset
owners and operators should adopt a lifecycle approach that considers hazardous energy
management from initial design through to maintenance, inspection and emergency response.

Designing for safe isolation not only improves compliance with confined space requirements but
significantly reduces the risk of serious injury or fatality during entry and rescue operations.

WHILST ALL CARE HAS BEEN TAKEN TO PREPARE INFORMATION THAT IS FACTUAL AND IN ALIGNMENT
WITH ALL FEDERAL, STATE AND TERRITORY LEGISLATIVE REQUIREMEN THIS DOCUMENT SHOULD NOT BE
RELIED ON SOLELY AS A PRESCRIPTIVE GUIDELINE. ALL ERROR AND OMISSION ARE EXCEPTED.
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