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1. INTRODUCTION

West Yorkshire Fire and Rescue Service may attend Incidents where itis necessary for
Fire and Rescue Service personnel to operate under or near high voltage electrical
installations which include power lines, pylons and ground installations. At all incidents
personnel should consider that electricity cables or installations may be involved, or be
in close proximity. Even low domestic voltage can be fatal. Therefore it is vital crews
work safely in the vicinity of electricity wires and sub stations. Incidents involving
electricity cables are on the increase, particularly the malicious ignition of cables above
ground for the monetary value of the cable.

This Operational Procedure details the hazards associated with and the procedures to
be adopted at incidents involving electrical equipment.

2. DANGERS IN HIGH VOLTAGE INSTALLATIONS

High voltage conductors on pylons or in substations are not encased in insulating
material, (only underground cables are insulated), the conductors rely on the
surrounding air to provide the insulation. For any given voltage there is a minimum
clearance in air between live metal and earth below which electrical breakdown, ie:
arcing, will occur. At 400,000 volts the design clearance is just over 3m. Any
introduction of material, including the human body, into the gap between the conductor
and nearby steelwork effectively reduces the clearance, and arcing will probably occur.

Inclement weather, such as rain, sleet, snow or fog, can affect these safety distances,
greatly increasing the risk of arcing.

The hazard of arcing is increased when dealing with fires under or in close proximity to
high voltage overhead power lines. Such lines are constructed to provide a minimum
safe ground clearance consistent with their operating voltages. When a fire occurs
under or near to them and is accompanied by dense smoke or flames rising close to the
conductors, there is a danger of arcing from the conductor to earth/ground, adjacent
structures, trees, or Fire Service equipment. This phenomenon is particularly likely to
occur from fires involving smoke with a high carbon content, e.g. rubber tyres, certain
types of plastics, forest and heath fires. Such arcing could result in electrocution or
burning to firefighters or damage to Fire Service equipment. This hazard applies
particularly to power lines of 132,000 volts and above. A minimum danger zone may be
regarded as a corridor of 5m either side of any high voltage power lines.

In almost every case when arcing or any other interruption of supply occurs on high
voltage equipment, that equipment will automatically attempt to re-energise without prior
notice. This process may take place more than once.

Arcing does not remove the danger  and it must not be assumed that the equipment
is dead or will remain so. Due to an effect called "Electromagnetic Induction”,
dangerously high voltages may still be present on conductors which are disconnected
from the live system, even if a conductor is broken and lying on the ground. These
induced voltages are present in substations, on cables, and particularly on overhead
lines. They occur because of the proximity of live equipment, and since most overhead
line pylons carry two circuits running side by side, the voltages can be as high as
20,000 volts.
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All Personnel should always assume that any conduct or/cable is live at high
voltage unless specifically told otherwise by an authorised electrical supply industry
engineer.

Exclusion zones around pylons

The distance that electricity can arc depends on the voltage of the line. The higher the
voltage, the further you must stay away from the line and any other equipment that may
be fitted to the pole or pylon. This distance is called the exclusion zone.

Incident commanders / safety officers must not allow personnel or equipment inside the
exclusion zone. Examples of exclusion zones are shown in yellow in the diagrams
below.

i 3

Low voltage Medium voltage High voltage
230/400V 11000/33000V 275000/400000V
Exclusion Zone 1M Exclusion Zone 3M Exclusion Zone 5M

Note the exclusion zone distances are absolute minimum and should not be
infringed.

Electricity systems carry voltages up to 400,000 volts and can be supported by wooden
poles, steel towers or via underground cables. Never assume that electrical equipment
is dead, even if the wires have fallen or broken.

Remember that the power can be switched back on at any time, without warning.
Touching electricity wires or objects/persons/vehicles in contact with the wires can be
fatal. The following should also be considered;

Once an electricity cable is on the ground, you do not have to touch it to be
killed. The current will travel a reasonable distance through the ground.

Rubber boots will not protect you

Carry out a risk assessment to check for overhead wires before you start
operations

Always carry long objects horizontally
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Do not approach a crashed vehicle if it is in contact with electricity wires until the
Electricity Company has confirmed it is safe to do so.

3. INSTALLATION TYPES

High voltage electrical equipment in West Yorkshire is usually owned and operated by
either the National Grid Company or Yorkshire Electricity.
The more common types of installation which may be encountered are:

Overhead Line Towers

As a general rule, overhead lines of 275,000 volts and above belong to the National
Grid Company; below this, they are owned by Yorkshire Electricity. There are many
types of electricity towers (pylons) which support overhead lines, operating at voltages
from 33,000 volts to 400,000 volts. All towers display a ‘Danger’ sign and many display
an emergency contact number and location identification.

Emergency contact number and tower A danger sign
route number

Wood Pole Lines

Wood pole arrangements vary from single
poles to various twin pole arrangements.
Wood pole lines operating at high voltage
(above 1,000 volts) are fitted with a 'Danger’
sign. Wood poles that are not fitted with a
'‘Danger' sign will normally be at low voltage
(below 1,000 volts) or they could be
supporting telephone cables.

Yorkshire Electricity contact number
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Ground Installations

These may include transformer stations, substations, fenced enclosures containing
transformers, etc.

All electricity substations operate at voltages above 1,000 volts and are fitted with
'‘Danger’ signs and a plate providing an emergency telephone number.

A substation with fenced enclosure Fire in a substation

All transformer stations have an indication plate near, or attached to the point of entry
giving the substation name and/or emergency telephone number. Due to changes in
the supply industry infrastructure, identification plates may vary.

Where the sub stations incorporate exposed bare conductors (generally at 33,000 volts
and above) or where any equipment shows signs of distress, do not enter without the
permission of the owner.

Underground Cables

These can be found anywhere and are generally marked with yellow warning tape.
Underground cables generally do not pose a risk to operational personnel. The problem
arises when cables are exposed due to excavation works or cables that cross over
bridges that are damaged accidently or maliciously. Voltages carried in these cables
can be as high as 400,000 volts.

Exposed cables during bridge Exposed cables involved in fire
maintenance (Supply Isolated)
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Underground or exposed cables should be dealt with the same as overhead cables, ie:
treated as live , whilst remaining at a safe distance and protecting surrounding property.
Water or foam must not be applied to cable sheathing that is on fire until a supply
industry engineer issues the Incident Commander with a permit to work which gives an
assurance that the cables are safe.

Consumer’s Internal Distribution Systems (Low Volta ge)

Where domestic incidents involving electrical appliances/apparatus occur, the switch on
the apparatus must not be relied upon for isolation. The wall socket must be switched
off and the plug removed.

Where it is likely the electricity supply to the premises has been severely affected, it
must be isolated as soon as possible, by switching off the supply at the main distribution
board.

In larger premises/factory units there is likely to be a 415 volt supply.

Domestic Consumer Unit. 415 Volt Distribution Board

4. RISK IDENTIFICATION

Pylons are identified by a route number (see sec 3) with the individual circuit indicated
by circuit colours and symbols.

The colours used to identify individual circuits can be found On diagonally opposite legs
at approximately barbed wire level and underneath each cross arm on both faces of the
tower in line with the conductors.

If this is not possible because the circuit markings are difficult to see or have been
painted over, the route number must be quoted.

Yorkshire Electricity and the National Grid will only isolate one of the two circuits.

Therefore it is important that where persons are involved, the circuit markings to that
side of the tower are quoted in order for the supply industry to isolate the correct circuit.
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Coloured circuit marking plates found on pylons.

5. EMERGENCY ACTION

Upon receipt of a call confirming a rescue from a pylon is required, MACC will mobilise
the PDA for High Level Rescue as follows:

Pump x 2

Aerial x 1

Level two Line Rescue pump x 2
TRO x 2

SM (IC)

Only Level two line crews will be permitted to carr  y out rescues from electricity
pylons.

On receipt of an emergency call to an incident involving, or in close proximity to an
electrical installation, MACC will mobilise the pre-determined attendance for the area of
risk.

MACC will immmediately contact the relevant supply industry Control Room and report
the incident, together with the following information:

Location
Incident Type
Name of Incident Commander

The following information should be passed to MACC who in turn will inform the supply
industry Control Room:

Tower or Installation identification number and the owner, i.e. National Grid or
Yorkshire Electricity.
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Circuit identification if applicable. (If danger exists at the affected tower, the
circuit details should be sought at an adjacent one).

The supply industry will inform the Fire Service of:
Name of engineer attending.
Approximate time of arrival.

Requests for the switching out of electrical circuits should only be made when it is
absolutely vital to do so. This is because such action could result in the disconnection
of power to quite large areas, such as a small town or substantial part of a city, which
could be extremely dangerous in the case of hospitals, kidney machines, traffic lights,
etc. It should be appreciated that these potential dangers may well be greater than
those which exist at the particular incident.

6. OPERATIONAL CONSIDERATIONS

On arrival, the Incident Commander should carry out an immediate risk assessment in
accordance with Operational Procedure No. 37. It is essential that the IC applies strict
control measures and should consider the following;

Assess life risk
Assess immediate crew and public safety
Prevent deterioration of the situation

Do not subject personnel to unnecessary risk when carrying out firefighting or
rescue operations

Accurate identification of the tower, installation and circuit
Secure the scene and consider setting up a cordon
Liaise with distribution engineer

Treat all electrical installations and cables as 'live' until certified as safe by an on-
site supply industry engineer. Observe the safe approach distances

Do not enter substations, buildings or enclosures containing electrical apparatus
without the authority of an on-site supply industry engineer

Do not direct jets or foam onto electrical equipment

Be aware of mobile phone masts fixed to pylons or near substations and the
risks to personnel from lonisation

Only Level two line crews to carry out rescues from electricity pylons
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When operating any aerial appliance or using any other equipment the minimum
safe distances between such equipment and the overhead power line systems
should be strictly observed. Operators should bear in mind that, in high wind
conditions, both the cables and Fire Service equipment will be oscillating and
safety margins should be increased. (see appendix 2)

Where firefighting/rescue commences in premises and it is known that the supply has
been affected, every effort should be made to isolate the supply as soon as possible.

A steel-framed building may become live as a result of damage to the electrical supply.
Firefighters must be briefed on the condition of the supply and use the back of the hand
to touch when progressing through compartments. Whilst firefighting personnel should
also be aware that pools of water can also conduct electricity.

Most steel pylons are tall structures in exposed locations. Exposure to the elements
particularly the cold, wind, rain and snow will have a detrimental affect on how
operational crews operate physically and mentally.

Pylons vary in height, but all pose the risk of a substantial fall hazard. Working at height,
fall restraint and rope rescue equipment may provide a method of conducting electricity
from exposed conductors to the person or persons working at height.

Correct identification of a distribution system is essential and can prove difficult when
distribution systems are running parallel to each other and controlled by a different
distribution company. Therefore when making towers safe, it is essential to follow the
correct procedures to avoid the wrong tower being made safe.

Pylons in an exposed location Mobile phone dish fixed to the pylon

Do not attempt to climb poles, pylons or enter substations prior to arrival of a supply
industry engineer, who will issue the IC a (permit to work). If mobilised to an incident
involving kites, model aircraft, etc, entangled in overhead conductors, no action should
be taken other than informing the electrical supply industry and keeping the public well
clear of any danger.
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Incident commanders should be aware that Yorkshire Electricity or the National Grid will
only isolate one side of the distribution system, so level two line rescue crews will be
climbing pylons or poles where conductors are live. Itis vital that the 5m safety distance
from the lowest conductors is strictly adhered to.

In addition to the electrical hazard, firefighters may encounter dangers from:
Explosion risk of oil-filled equipment.
Burning PVC-sheathed cables.
CO;, flooding systems

Station Managers should liaise with the appropriate supply industry and ensure that all
personnel are aware of all high voltage electrical installations in their own and adjacent
station areas.

7. Additional Reading

A guide to Operational Risk Assessment

Fire Service Training Manual Volume 2 Electricity (Available via IPDS Intranet
site)

L:\Risk Assessments\Operations Directorate\1l - Ops Procedures \ Op08

Deputy Chief Fire Officer (Operations)

Revised March 2008
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APPENDIX A

Rescue Flow Chart

Before attempting to rescue a casualty in the vicinity of Electrical Installations
follow the chart below

Is the casualty alive?

Has it been
confirmed that
the power has
been switched

off?

&

Is the casualty
more than 5
metres away

from the

electricity cable

Do you know if

the voltage is

less than 1000
volts?

|
<
<
LI
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Continue with
rescue
operations

Any rescues
from pylons
must be
carried out by
level 2 line
crews

Continue with
rescue
operations

Pull casualty
clear with
non-
conducting
gloves or
other dry
insulating
material
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APPENDIX B

MINIMUM SAFE APPROACH DISTANCES

Type of Incident

Safe Distance

Operational Incidents 5m
Rescues 5m High voltage Pylons
3m Medium voltage poles with
transformers
1m Low voltage poles

When using ladders/aerial appliances
or tall equipment

10m or 20m in training

In dense smoke or flames approaching | 10m
conductor

When using hand-held jets 20m
When using monitors (ground or aerial) | 30m
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