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BS EN 61936-1:2010
Fire Walls

8.7 Protection against fire

8.7.1 General

Relevant national, provincial and local fire protection regulations shall be taken into account in the
design of the installation.

NOTE: Fire hazard and fire risk of electrical equipment is separated into two categories: fire victim
and fire origin.
Precautions for each category should be taken into account in the installation requirements.
a) Precautions to fire victim:
i) space separation from origin of fire;
ii) flame propagation prevention:
e physical layout of the substation,
e liquid containment,
e fire barriers (e.g. REl fire-resistant materials 60/90),
e extinguishing system;
b) Precautions to fire origin:
i) electrical protection;
ii) thermal protection;
iii) pressure protection;
iv) fire resistant materials.

Care shall be taken that, in the event of fire, the escape and rescue paths and the emergency exits
can be used (see 7.1.6).

The user or owner of the installation shall specify any requirement for fire extinguishing equipment.
Automatic devices to protect against equipment burning due to severe overheating, overloading and
faults (internal/external) shall be provided, depending on the size and significance of the installation.

Equipment in which there is a potential for sparks, arcing, explosion or high temperature, for
example electrical machines, transformers, resistors, switches and fuses, shall not be used in
operating areas subject to fire hazard unless the construction of this equipment is such that
flammable materials cannot be ignited by them.

If this cannot be ensured, special precautions, for example fire walls, fire-resistant separations,
vaults, enclosures and containment, are necessary.

Consideration should be given to separating different sections of switchgear by fire walls. This can be
achieved by means of bus ducts which penetrate the fire wall and which connect the sections of the
switchgear together.
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8.7.2 Transformers, reactors
In the following sub-clauses, the word 'transformer’ represents 'transformers and reactors'.
For the identification of coolant types, see 6.2.2.1EC 61100 classifies insulating liquids according to
fire point and net caloric value (heat of combustion).
Three classes have been defined:
e Class O, if the fire-point is less than or equal to 300 °C. (e.g Mineral Oil).
e C(lass K, if the fire-point is above 300 °C. (e.g MIDEL 7131 and MIDEL eN 1024).
e Class L, if the insulating liquid has no measurable fire-point.(e.g. Xiameter PMX-561).

IEC 60076-11 classifies dry-type transformers in terms of their behaviour when exposed to fire.

The fire hazard associated with transformers of outdoor and indoor installations is dependent on the
rating of the equipment, the volume and type of insulating mediums, the type and proximity and
exposure of nearby equipment and structures. The use of one or more recognized safeguard
measures shall be used in accordance with the evaluation of the risk.

NOTE: For definition of risk, see ISO/IEC Guide 51.

Common sumps or catchment tanks, if required, for several transformers shall be arranged so that a
fire in one transformer cannot spread to another.

The same applies to individual sumps which are connected to the catchment tanks of other
transformers; gravel layers or pipes filled with fluid can, for example, be used for this purpose.

Arrangements which tend to minimize the fire hazard of the escaped fluid are preferred.

8.7.2.1 Outdoor installations

The layout of an outdoor installation shall be such that burning of a transformer with a liquid volume
of more than 1,000litres will not cause a fire hazard to other transformers or objects, with the
exception of those directly associated with the transformer. For this purpose, adequate clearances,
G, shall be necessary.

Guide values are given in Table 3. Where transformers with a liquid volume below 1,000litres are
installed near combustible walls, special fire precautions may be necessary, depending on the nature
and the use of the building.

If automatically activated fire extinguishing equipment is installed, the clearance G can be reduced.

If it is not possible to allow for adequate clearance as indicated in Table 3, fire-resistant separating
walls with the following dimensions shall be provided:-
a) between transformers (see Figure 6) separating walls. For example EI 60 in accordance
with the Official Journal of the European Community, No. C 62/23:
e height: top of the expansion chamber (if any), otherwise the top of the transformer
tank;
e length: width or length of the sump (in the case of a dry-type transformer, the width
or length of the transformer, depending upon the direction of the transformer);
b) between transformers and buildings separating walls. For example El 60; if additional fire
separating wall is not provided, fire rating of the building wall should be increased, for
example REI 90 (see Figure 7) in accordance with the Official Journal of the European
Community C 62/23.



Table 3 — Guide values for outdoor transformer clearances

Transformer type Liquid wolume Clearance & to
other transformers or combustible building
non-combustible surface

building surface

| m m
il insulated transformers (O
1000 =...< 2000 3 7.5
2000 =...< 20000 5 10
20000 =....= 45 000 10 20
=45 000 15 30

Less flammable liguid
nsulated transformers {K) 1000 =...« 3 800 1.5 7.5
without enhanced protection

=3 800 4.5 15
Less flammable liquid Clearance & to building surface or adjacent transformers
nsulated transformers {K) . .
with enhanced protection Horizontal Vertical
m m
0.9 1.5
Dry-type transformers (4] Fire behaviour class Clearance & to building surface or
adjacent transformers
Horizontal Vertical
m m
FD 1.5 2.0
F1 Maone Mone

NOTE 1 Enhanced protection means

—  tank rupture strength,

- tank pressure relief

- low-current fault protection,

- high-current fault protection.

For an example of enhanced protection, see Factory Mutual Global standard 3200 [33]. or eguivalent.

NOTE 2 Sufficient space should be allowed for periodic cleaning of resin-encapsulated transformer windings, in
order to prevent possible electrical faults and fire hazard caused by deposited atmospheric pollution

Three classes have been defined:
e Class O, if the fire-point is less than or equal to 300 °C. (e.g Mineral Qil).
e Class K, if the fire-point is above 300 °C. (e.g MIDEL 7131 and MIDEL eN 1024).
e (Class L, if the insulating liquid has no measurable fire-point.(e.g. Xiameter PMX-561).



8.7.2.2 Indoor installation in closed electrical operating areas
Minimum requirements for the installation of indoor transformers are given in Table 4.

Table 4 — Minimum requirements for the installation of indoor transformers

Transformer type Class Safeguards
il insulated transformers (0] Liquid wodume
= 10001 El 60 respectively REI &0

El 80 respectively REl 20 or El 80 respectively REI 60

= 10001 and automatic sprinkler protection

Less flammable liquid Nominal powerimax
nsulated transformers {K) voltage

Without enhanced : - El 80 respectively REl 60 or auvtomatic sprinkler

protection (mo restriction) protection

With enhanced protection < 10 MVA and El 80 respectively REI G0 or separation distances

Up 38KV 1.5 m henzontally and 3.0 m vertically
Dry-type transformer (A) Fire behawviowr class
E0 El 80 respectively REl 60 or separation distances

0.9 m hoenzontally and 1.5 m vertically

F1 Mon combustible walls

NOTE 1 REl represents the bearing system (wall) whereas El represents the non-load bearing system (wall)
where R is the load bearing capacity, E is the fire integnty, | is the thermal insulation and 80720 refers to time in
minutes.

NOTE 2 Enhanced protection means
— tank rupture strength,
— tank pressure relief
- low-current fault protection,
— high-current fault protection.
For an example of enhanced protection, see Factory Mutual Global standard 3200 [33). or equivalent.

NOTE 3 Sufficient space should be allowed for periodic deaning of resin-encapsulated transformer windings. in
order to prevent possible electrical faults and fire hazard caused by deposited atmospheric pollution

Doors shall have a fire resistance of at least 60 min. Doors which open to the outside are adequate if
they are of low flammability material. Ventilation openings necessary for the operation of the
transformers are permitted in the doors or in adjacent walls. When designing the openings, the
possible escape of hot gases shall be considered.

8.7.2.3 Indoor installations in industrial buildings

For all transformers in industrial buildings, fast-acting protective devices which provide
immediate automatic interruption in the event of failure are necessary.

Transformers with coolant type O require the same provisions as in 8.7.2.2.

For all other liquid-immersed transformers, no special arrangements in respect of fire
protection are required, except for the provisions for liquid retention in case of leakage and the
provision of portable fire extinguishing apparatus suitable for electrical equipment.

Dry-type transformers (A) require the selection of the correct fire behaviour class depending on
the activity of the industry and on the material present in the surroundings. Fire extinguishing
provisions are advisable, particularly for class FO.

NOTE For all transformers in industrial buildings, additional fire precautions may be necessary,
depending on the nature and use of the building.



8.7.2.4 Indoor installations in buildings which are permanently occupied by persons
In high-voltage installations, located in public or residential buildings, special conditions shall
be observed in accordance with existing standards or national regulations.
8.7.2.5 Fire in the vicinity of transformers
If there is an exceptional risk of the transformer being exposed to external fire, consideration
shall be given to
e fire-resistant separating walls;
e gas-tight vessels capable of withstanding the internal pressure generated;
e controlled release of the hot liquid;
fire extinguishing systems.

8.7.3 Cables
The danger of the spread of fire and its consequences shall be reduced, as far as possible, by
selecting suitable cables and by the method of installation.

The cables may be assessed by reference to the following categories:

e cables without particular fire performance characteristics;

e cables (single) with resistance to flame propagation (IEC 60332 series);

e cables (bunched) with resistance to flame propagation (IEC 60332 series);

e cables with low emission of smoke (IEC 61034-1);

e cables with low emission of acidic and corrosive gases (IEC 60754-1 and IEC 60754-2);

e cables with fire-resisting characteristics (IEC 60331-21 or IEC 60331-1).
Cables in trenches and buildings shall be laid in such a way that the regulations regarding fire
safety of the building are not adversely affected. For example, to avoid fire propagation, holes
through which the cables go from one room to another shall be sealed with suitable material.

A physical separation or different routing of power circuits from the control circuits for high voltage
equipment is recommended if it is necessary to preserve the integrity of the latter as long as
possible following damage to the power circuits.

Where necessary, a fire alarm and fire extinguishing systems shall be installed in cable tunnels
and in cable racks in the basement of control buildings.

8.7.4 Other equipment with flammable liquid

For all equipment, such as switchgear which contains more than 100 | of flammable liquid in each
separate compartment, special fire precautions as specified for transformers may be necessary,
depending on the nature and use of the installation and its location.
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Figure & — Separating walls between transformers
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a The wall in this area shall be designed to avoid a spread of fire

Figure T — Fire protection between transformer and building
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