DGCST033 - Working in Confined Spaces 


INTRODUCTION

Confined spaces are generally contained within structures that are designed to hold, store or process various substances and materials.  They are not designed to be a place of work but sometimes we need to go inside them to carry out repairs. They can contain hazards when we work inside them.  

So that you can appreciate the hazardous nature of working inside a confined space and why it is so important to follow the company’s Confined Space Entry Procedure we will talk about:

· what a confined space is;

· the types of potential hazards within a confined space; and

· the safe work practices for entering and working in a confined space.

Confined Spaces


“What is a confined space?”

A confined space is any fully or partly enclosed space which:

· is not a normal place of work;

· has a restricted means of entry and exit; and

· may have a dangerous atmosphere.


Examples of confined spaces include:

· storage tanks;

· boilers;

· pressure vessels;

· silos;

· pits;

· pipes;

· sewers;

· shafts; and

· ducts.

It is important that you are able to recognise the types of hazards associated with working in a confined space and what you should do about them.

These hazards include:

· inadequate ventilation;

· contaminants;

· flammable and explosive vapours;

· moving parts and piping;

· lighting; and

· electricity.

Inadequate Ventilation

Most confined spaces are designed to contain substances and equipment rather than people, so they can often have poor ventilation.  Ventilation is the circulation or flow of air through the confined space.  Without adequate ventilation, fresh air cannot flow into a confined space and stale air cannot escape.

Poor ventilation can lead to an oxygen deficient atmosphere inside a confined space.


“What amount of oxygen do you need in the air to safely work in a confined space?”


The air in your workplace normally contains between 19 - 23% oxygen.  Below this level, oxygen deficiency will begin to quickly have an effect on you.  The effects of oxygen depletion are:

· at a concentration of 15% oxygen concentration, your muscle control will become impaired;

· at a concentration of between 10 -14% you may still be conscious but your judgement will become impaired; and

· at a concentration of between 6 - 10% you will collapse, become unconscious, and if not rescued in time, you will die.

Oxygen is rapidly consumed whenever people are working inside a confined space.  The more you exert yourself the more rapidly you breathe and the more oxygen you consume.

Oxygen is consumed even more quickly if you are carrying out hot work such as gas cutting and gas welding.

If there is not enough fresh air flowing into a confined space the air you are breathing will begin to contain less oxygen and you will begin to suffer the effects of oxygen deficiency.


“What other problems can poor ventilation cause in a confined space?”


Poor ventilation prevents stale air and toxic gases escaping from a confined space.  This can cause the build up of dangerous levels of toxic gases such as carbon dioxide and carbon monoxide.

Carbon dioxide is a dangerous gas because it:

· displaces air out of a confined space causing oxygen levels to fall; and

· makes you breathe faster which causes oxygen to be consumed even more quickly.

Carbon monoxide is a by-product of combustion and builds up in a poorly ventilated confined space when gas cutting or gas welding is carried out.

When natural ventilation cannot provide a sufficient level of oxygen and adequately remove toxic gases, then a forced ventilation system should be used.  This involves using fans to blow air into the confined space or extractor fans to draw air through it.

If a forced ventilation system cannot provide adequate oxygen then people entering the confined space must wear specialised respiratory protection such as:

· self contained breathing apparatus (SCBA); or

· supplied air breathing apparatus (SABA).

However, you should never use this equipment unless you have been trained by a qualified instructor.

You should never ventilate a confined space with pure oxygen.  An oxygen enriched atmosphere allows materials to burn more easily.

You must never enter a confined space unless the confined space is adequately ventilated and the atmosphere has been tested for oxygen content.

Contaminants

People are often injured or killed as result of entering a confined space which has not been properly checked for contaminants.

When storage tanks are emptied a small amount of residue can be left behind in the form of liquids, solids or gases.

Depending upon the type of material or substance previously stored in the confined space, these contaminant residues can present a major hazard to people.


“What types of contaminants can be found inside a confined space?”


Viruses and bacteria can be found in confined spaces.  For example the sludge that is found in cooling tower sumps can often contain the bacteria which causes Legionnaire’s disease.

Corrosive and toxic chemical residues such as hydrochloric acid, caustic soda and cyanide can often be found in process vessels.

Not only are contaminant sludges and liquids a health hazard they are also a slip hazard.

All contaminants should be cleaned out and removed, if possible, without entry into the confined space.  If this is not possible, then you must wear the correct Personal Protective Equipment before entering the confined space.

Flammable and Explosive Vapours


Flammable and explosive vapours can be found inside storage tanks which have contained flammable liquids.  Even when empty these tanks can still contain small amounts of liquid residue and vapours which can easily ignite or explode.

If a naked flame or spark is introduced into a confined space which has a sufficient quantity of an explosive gas inside, a lethal explosion can occur.

Confined space atmospheres, which you suspect of containing flammable gases and vapours, must be tested to determine the concentration.

If the detected concentration is above the safe working level for a gas, the confined space must be purged with air to remove or dilute the gas.

You should never introduce a naked flame or spark into a confined space until the concentration of gases has been reduced to a safe working level.

Moving Parts and Piping


Confined spaces often contain moving internal parts such as agitators, rakes, augers, rollers or conveyors.  If this type of equipment is started and operated it could easily result in crush injuries, amputations and fatalities.

Confined spaces are often connected to other vessels, containers and equipment via pipes and ducts.  Any inflow of steam, water, gas, solid or liquid into the confined space could easily result in poisoning, burns, or asphyxiation.

The restricted access-ways to and from confined spaces makes it difficult for a person to quickly evacuate a confined space in the event of a sudden inflow or the start up of internal parts.

Before you enter a confined space you must check and ensure:

· all internal moving parts are isolated and tagged to prevent movement; and

· all pipes and ducts leading into and out of the confined space are closed, isolated and tagged to prevent any inflow.

Lighting and Electricity

Fully enclosed confined spaces usually have inadequate natural lighting.  Adequate lighting must be provided inside the confined space so people can work in and move around the confined space without slipping and tripping over.


If there is inadequate natural lighting you must position portable lighting inside the confined space.

To reduce the risk of electrocution from portable lighting you should use:

· 32 volt portable lighting; or

· 240 volt portable lighting with earth leakage protection.

When using portable electric tools inside a confined space you should make sure they are:

· double insulated; and

· connected to a portable earth leakage protection unit.

Make sure all electric power leads are suspended so they do not create a trip hazard.

Using the Confined Space Entry Permit

As you can see there are a number of potential hazards which can be present within a confined space.

Various checks, inspections and tests have to be carried out to ensure the confined space is safe for you to enter.

The Confined Space Entry Permit is used:

· as a checklist to ensure these checks and tests are carried out; 

· to record all tests and checks;

· to indicate that the confined space has been cleared for entry;

· to list any safety precautions which must be taken by people entering the confined space; and

· to record who has been in the confined space.


“What information should you be looking for on the permit before you enter the confined space?”


You should always read the permit before entering the confined space to confirm:

· what type of Personal Protective Equipment you must wear;

· what type of Respiratory Protection is required;

· how long you are allowed to remain in the confined space;

· what materials or substances are not allowed inside the confined space; and

· any additional safety precautions you must follow to perform the work safely.

in the event of an emergency it is important to know who is in the confined space at any time.  For this reason you must:

· sign onto the permit before entering the confined space; and

· sign off the permit as you leave the confined space.

Never enter a confined space until a Confined Space Entry Permit has been issued for it.
Confined Space Safety

Apart from the work which has to be done to make a confined space safe to enter, there are certain things you must do to ensure the confined space remains safe to work in.


“What are some of the things you should do to keep the confined space safe?”


When working in or near a confined space you should always:

· keep access-ways free of stacked materials, tools or equipment so that people can evacuate the confined space in an emergency;

· keep ventilation points free of obstructions so that the confined space ventilation is not restricted; and

· keep engine exhaust emissions away from ventilation intakes and access-ways so that carbon monoxide and other toxic gases cannot enter the confined space.

You should never:

· store any flammable or explosive gases or liquids in front of access-ways or ventilation intake points;

· adjust or switch off ventilation fans or equipment unless instructed to by your Supervisor;

· enter a confined space without authorisation from your Supervisor; and

· enter a confined space without having an observer posted outside at the entrance point.

The person who is appointed the observer must remain outside the confined space and keep in contact with the people working inside at all times.  The observer is responsible for:

· watching for any hazards or emergency situations;

· watching for any fires; and

· raising the alarm and obtaining assistance in an emergency.

Summary

We have looked at the different types of hazards which can exist within a confined space.

Confined spaces must checked, tested and isolated to make sure they are safe for people to enter and work inside.  This must be carried out before people go inside the confined space.

The Confined Space Entry Permit is used to ensure that the necessary checks, tests and precautions have been taken before people go inside the confined space.

You should not enter a confined space until it has been issued with a Permit.

Make sure that you read and sign onto the permit before you enter the confined space.


Further References for the Supervisor

Australian Standard 2865 - 1995

Safe Working in a Confined Space

Notes
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