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Foreword

Publishing information

This British Standard is published by BSI Standards Limited, under licence from The British
Standards Institution, and came into effect on 30 June 2020. It was prepared by Technical Committee
FSH/1, Fire safety cables. A list of organizations represented on this committee can be obtained on
request to the committee manager.

Supersession

This British Standard supersedes BS 8519:2010, which is withdrawn.

Information about this document
This is a full revision of BS 8519, and introduces the following principal changes:
e definitions added for:
O  average power output;
o  selectivity (discrimination);
o0 building fabric enclosure;
O cable protective system;
o0 electrical equipment enclosure; and
©  other critical systems;
e added recognition of other critical systems, other than life safety or fire-fighting applications;
e added reference to fuel storage requirements in BS EN 12101-10 (Clause 6);
¢ added recommendation to include fuel polishing equipment (Clause 6);
¢ added information on uninterruptable power supplies, UPS (Clause 6);
e added life safety generator recommendations;
¢ added roof-mounted generator recommendations;
e  correction made to Table 1 sub-main power distribution minimum cable category;
e (lause 7 generally updated for high voltage (HV) and low voltage (LV) cable routes;
e  (lause 9 revised to include further recommendations for the automatic transfer switch;

e  (Clause 12 revised to include the recommendation for internal and external fire stopping to
maintain the switchroom fire compartmentation and the need to cater for the thermal expansion
of the cable protective enclosure;

e added further detailed recommendations included in Clause 12 for the design and selection of
the cable enclosure support systems;

e (lause 17 junction boxes revised test protocol identified;
e (Clause 18 fire-resistant busbar systems added;
e  (Clause 19 inverter text relocated to new subclause 20.2, smoke control systems;

° Clause 20 multi-zoned smoke ventilation systems text relocated to new subclause 20.2, smoke
control systems;
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¢ new Clause 20 added providing recommendations for life safety and fire-fighting
applications; and

¢ new informative Annex A on selection and specification of uninterruptable power

supplies (UPS).

This publication can be withdrawn, revised, partially superseded or superseded. Information
regarding the status of this publication can be found in the Standards Catalogue on the BSI website at
bsigroup.com/standards, or by contacting the Customer Services team.

Where websites and webpages have been cited, they are provided for ease of reference and are
correct at the time of publication. The location of a webpage or website, or its contents, cannot
be guaranteed.

Use of this document

As a code of practice, this British Standard takes the form of guidance and recommendations.
It should not be quoted as if it were a specification and particular care should be taken to ensure that
claims of compliance are not misleading.

Any user claiming compliance with this British Standard is expected to be able to justify any course of
action that deviates from its recommendations.

Presentational conventions

The provisions of this standard are presented in roman (i.e. upright) type. Its recommendations are
expressed in sentences in which the principal auxiliary verb is “should”.

Commentary, explanation and general informative material is presented in smaller italic type, and does
not constitute a normative element.

The word “should” is used to express recommendations of this standard. The word “may” is used in
the text to express permissibility, e.g. as an alternative to the primary recommendation of the clause.
The word “can” is used to express possibility, e.g. a consequence of an action or an event.

Notes and commentaries are provided throughout the text of this standard. Notes give references
and additional information that are important but do not form part of the recommendations.
Commentaries give background information.

Where words have alternative spellings, the preferred spelling of the Shorter Oxford English
Dictionary is used (e.g. “organization” rather than “organisation”).

Contractual and legal considerations

This publication does not purport to include all the necessary provisions of a contract. Users are
responsible for its correct application.

Compliance with a British Standard cannot confer immunity from legal obligations.
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Introduction

Buildings continue to develop in terms of increased size and height, and complexity of active fire
protection. This has led to solutions being developed which require a high level of performance from
the building services components, including the electrical supplies. This British Standard is primarily
intended for designers, contractors, fire engineers, regulators and enforcers, including building
control bodies, fire authorities and health and safety inspectors.

[t is primarily concerned with cables which need to maintain their circuit integrity during a fire for
life safety and fire-fighting purposes. However, the recommendations of this British Standard can also
be used for cables which need to maintain their circuit integrity during a fire because the function
they support is critical for business continuity, property protection or environmental protection.

The presence of potential hazards, including fire, mechanical and water damage, are referred to
throughout this British Standard.

This British Standard identifies electrical loads defined as life safety and fire-fighting. It identifies
the factors to be accounted for by the engineer when selecting and specifying the performance
requirements of the electrical distribution system needed to maintain circuit integrity under defined
fire conditions for a specified period, referred to as the fire survival time.

It makes reference to the recommendations of BS 9999 and BS 9991, with regard to the design and

installation of the electrical distribution systems for life safety and fire-fighting equipment.

This British Standard also makes reference to three categories of circuits required to maintain their
circuit integrity under defined fire conditions for varying fire survival times of 30 min, 60 min and
120 min. Appropriate cable tests are identified for each cable category derived from applicable
British Standards assessing cable performance under conditions of fire as might be expected in an
actual fire incident.

This British Standard aims to ensure that the level of circuit fire integrity is not compromised by
other components of the whole electrical distribution system, including cable glands, terminations,
joints and cable support systems.

It also identifies the need for dual redundant electrical supplies run via diverse cable routes, installed
within separate compartments, and the need to incorporate automatic changeover devices located
within the same compartment as the life safety, fire-fighting or other critical equipment.
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1 Scope

This British Standard gives recommendations and guidance on the selection and installation of
fire-resistant power and control cable systems which need to maintain their circuit integrity for life
safety and fire-fighting. It also gives specific recommendations for electrical system design for such
applications, and for fire survival times.

This British Standard is primarily intended for use in buildings which, due to their size, height, form
or use, require the installation of life safety and fire-fighting systems, e.g. sprinkler pumps, wet riser
pumps, smoke control systems, fire-fighting and evacuation lifts or other systems as required by the
fire engineered strategy.

It covers:
e the source of supply;
e the distribution voltage [high voltage (HV) or low voltage (LV)]; and

e  the appropriate location of the main intake rooms, HV switchrooms, LV switchrooms,
transformer rooms, generator rooms, risers, fire life safety equipment plant rooms and
fire-fighting/evacuation lift motor rooms/shafts.

The British Standard can also be used for systems which need to maintain their circuit integrity
during a fire because the function they support is critical for business continuity, property protection
or environmental protection reasons.

This British Standard does not give recommendations for those installations covered in BS 5839-1,
BS 5839-8, BS 5839-9 and BS 5266-1, but makes reference to these standards.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes provisions of this document.! For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

BS 3643-1, ISO metric screw threads — Part 1: Principles and basic data
BS 3643-2, ISO metric screw threads — Part 2: Specification for selected limits of size?
BS 5266-1, Emergency lighting — Part 1: Code of practice for the emergency lighting of premises

BS 5306-1, Code of practice for fire extinguishing installations and equipment on premises —
Part 1: Hose reels and foam inlets

BS 5839-1, Fire detection and fire alarm systems for buildings — Part 1: Code of practice for design,
installation, commissioning and maintenance of systems in non-domestic premises

BS 5839-8, Fire detection and fire alarm systems for buildings — Part 8: Code of practice for the design,
installation, commissioning and maintenance of voice alarm systems

BS 5839-9, Fire detection and alarm systems for buildings — Part 9: Code of practice for the design,
installation, commissioning and maintenance of emergency voice communication systems

BS 7273-4, Code of practice for the operation of fire protection measures — Part 4: Actuation of release
mechanisms for doors

BS 7346 (all parts), Components for smoke and heat control systems

1 Documents that are referred to solely in an informative manner are listed in the Bibliography.
2 This British Standard also gives an informative reference to BS 3643-2:2007.
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BS 7671, Requirements for Electrical Installations — IET Wiring Regulations®

BS 7698-12, 1S0 8528-12, Reciprocating internal combustion engine driven alternating current
generating sets — Part 12: Emergency power supply to safety devices

BS 7835, Electric cables — Armoured cables with thermosetting insulation for rated voltages from
3.8/6.6 kV to 19/33 kV having low emission of smoke and corrosive gases when affected by fire —
Requirements and test methods

BS 8434-2, Methods of test for assessment of the fire integrity of electric cables — Part 2: Test
for unprotected small cables for use in emergency circuits — BS EN 50200 with 930° flame and
with water spray

BS 8458, Fixed fire protection systems — Residential and domestic watermist systems — Code of
practice for design and installation

BS 8489 (all parts), Fixed fire protection systems — Industrial and commercial watermist systems

BS 8491, Method for assessment of fire integrity of large diameter power cables for use as components
for smoke and heat control systems and certain other active fire safety systems

BS 8524 (both parts), Active fire curtain barrier assemblies

BS 8602, Method for assessment of fire integrity of cast resin busbar trunking systems for the safety
critical power distribution to life safety and fire fighting systems

BS 8629, Code of practice for the design, installation, commissioning and maintenance of evacuation
alert systems for use by fire and rescue services in buildings containing flats

BS 9251, Fire sprinkler systems for domestic and residential occupancies — Code of practice

BS 9990, Non-automatic fire-fighting systems in buildings — Code of practice

BS 9991, Fire safety in the design, management and use of residential buildings — Code of practice
BS 9999:2017, Fire safety in the design, management and use of buildings — Code of practice

BS EN 81-72, Safety rules for the construction and installation of lifts — Particular applications for
passenger and goods passenger lifts — Part 72: Firefighters lifts

BS EN 1363-1, Fire resistance tests — Part 1: General requirements

BS EN 12094 (all parts), Fixed firefighting systems — Components for gas extinguishing systems

BS EN 12101-1, Smoke and heat control systems — Part 1: Specification for smoke barriers

BS EN 12101-2, Smoke and heat control systems — Part 2: Natural smoke and heat exhaust ventilators

BS EN 12101-3, Smoke and heat control systems — Part 3: Specification for powered smoke and heat
control ventilators (Fans)

BS EN 12101-6, Smoke and heat control systems — Part 6: Specification for pressure differential
systems — Kits

BS EN 12101-8, Smoke and heat control systems — Part 8: Smoke control dampers
BS EN 12101-10, Smoke and heat control systems — Part 10: Power supplies?
BS EN 12416 (both parts), Fixed firefighting systems — Powder systems

BS EN 12845, Fixed firefighting systems — Automatic sprinkler systems — Design, installation
and maintenance

3 This British Standard also gives an informative reference to BS 7671:2018+A1:2020.
Y This British Standard also gives an informative reference to BS EN 12101-10:2005.

Documents

© THE BRITISH STANDARDS INSTITUTION 2020 - ALL RiGHEYRESERVED Siaring Hub

Full document details: BS 8519:2020


https://doi.org/10.3403/02153290U
https://doi.org/10.3403/01786280U
https://doi.org/10.3403/00668232U
https://doi.org/10.3403/02870334U
https://doi.org/10.3403/30295813U
https://doi.org/10.3403/30152610U
https://doi.org/10.3403/30256209U
https://doi.org/10.3403/30395291U
https://doi.org/10.3403/03205465U
https://doi.org/10.3403/30133585U
https://doi.org/10.3403/30203948U
https://doi.org/10.3403/30314118
https://doi.org/10.3403/BSEN12416
http://www.avadocuments.com/doc/bs-8519-2020
http://www.avadocuments.com/doc/bs-8519-2020

BS 8519:2020 BRITISH STANDARD

BS EN 13501-2:2016, Fire classification of construction products and building elements —
Part 2: Classification using data from fire resistance tests, excluding ventilation services

BS EN 13565 (both parts), Fixed firefighting systems — Foam systems
BS EN 15004 (all parts), Fixed firefighting systems — Gas extinguishing systems

BS EN 50200:2015, Method of test for resistance to fire of unprotected small cables for use in
emergency circuits

BS EN 50393, Test methods and requirements for accessories for use on distribution cables of rated
voltage 0,6/1,0 (1,2) kV

BS EN 60947 (all parts), Low-voltage switchgear and controlgear

DD CEN/TS 14816, Fixed firefighting systems - Water spray systems — Design, installation
and maintenance

3 Terms and definitions

For the purposes of this British Standard, the following terms and definitions apply.

3.1 average power output

ratio of the average load demand to the rated generator power

3.2 building fabric enclosure

elements of a building that in combination offer a specified level of fire resistance and water ingress
protection to protect the life safety, fire-fighting and other critical equipment

NOTE  These elements can comprise walls, floors, doors, etc.
3.3 cable protective system

factory-manufactured insulated enclosure providing thermal, mechanical and water protection to
the life safety, fire-fighting and other critical system cables installed within the enclosure to maintain
their circuit integrity with a fire condition external to the enclosure

3.4 electrical equipment enclosure

control panel or switchgear enclosure accommodating control, indication and protective devices
serving the life safety, fire-fighting and other critical system equipment

3.5 fire-resistant cable

cable able to maintain circuit integrity for a stated fire survival time and under conditions as defined
in a standard test

3.6 other critical systems

systems, other than life safety and fire-fighting, that by virtue of their importance to business
resilience, property protection or protection of the environment or safety, are specified as required to
remain operable during a fire for a predefined period

3.7 selectivity (discrimination)
ability of a protective device to operate in preference to another protective device in series

3.8 substation

switch room of an electricity transmission and distribution system where voltage is transformed from
high to low voltage or the reverse using transformers
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4 General

The electrical system should be designed, installed and verified by a skilled person suitably
competent to comply with BS 7671 and to install switchgear and controlgear conforming to
BS EN 60947.

The type of electrical distribution system selected during the design phase should be derived from a
detailed process of consultation with the relevant authorities having jurisdiction over the project in
question, taking account of the overall fire strategy. The design should be agreed at the earliest stage.

NOTE  Specifically with reference to other critical systems, the appropriate levels of fire survival time are agreed
in consultation between all interested parties.

5 Fire survival times

The minimum fire survival time of the power and control (cable) circuits should be
categorized as follows:

a) circuit category 1: 30 min fire survival time;
b) circuit category 2: 60 min fire survival time; or
c) circuit category 3: 120 min fire survival time.

The recommended cable categories shown in Table 1 should be used for specific life safety and
fire-fighting applications.

NOTE  The fire survival time of power and control (cable) circuits to life safety, fire-fighting and other critical
systems within buildings is dependent on the fire survival time of the building fabric and the cable/busbar
installation. In fire engineered buildings designed to BS 7974, the fire survival time of the building fabric might vary

according to the fire strategy, as part of a fire engineered solution.

Table 1 — Recommended cable categories based on application

System Related standards®  Application Minimum cable
category
Fire alarms BS 5839-1 Standard (H»
BS 5839-1 Enhanced 3)?
Evacuation systems BS 8629 Standard (n»
BS 8629 Enhanced 3)?
Communications BS 5839-9 Disabled evacuation alarms 3)?
(refuges)
BS 5839-9 Emergency voice communication (3) ®
systems
- Closed-circuit television (CCTV) 2
BS 5839-8 Voice alarm systems - standard m»
BS 5839-8 Voice alarm systems - enhanced  (3)®
Emergency lighting BS 5266-1 Emergency escape lighting 2)®
BS 5266-1 Escape route lighting 2)»
BS 5266-1 Central battery and distribution ~ (2) ®
Sub-main power distribution - Fire-fighting applications 3

(see Figure 1)
- Means of escape applications lor2

Smoke and heat control: BS 7346-7, Car park smoke control 309
Fire-fighting BS 7346-8
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Table 1 (continued)

System Related standards®  Application Minimum cable
category
- Wiring in other areas of special 39
fire risk
BSEN 12101-8 Smoke control dampers - supply 3
and control
BSEN 12101-1 Smoke barriers - supply and 3
control
BS 8524 (both parts)  Fire barriers - supply and control 3
BSEN 12101-2 Natural smoke and heat exhaust 2
ventilation systems (SHEVS) -
supply and control
BSEN 12101-3 Powered SHEVS - supply and 2o0r3"
control
BSEN 12101-1 Smoke curtains - supply and 3
control
BSEN 12101-3 Smoke fans 3
- Smoke shafts - controlled 2
motorized fire and smoke
dampers (MFSDs)
- Powered smoke shafts and 3
controlled MFSDs
BSEN 12101-6 Pressurization 3
Means of escape BS 7346-7 Car park smoke clearance 2
- Wiring in other areas of special 39
fire risk
BSEN 12101-8 Smoke control dampers - supply 2
and control
BSEN 12101-1 Smoke barriers - supply and 2
control
- Fire barriers - supply and control 2
BSEN 12101-2 Natural SHEVS - supply and lor2®
control
BSEN 12101-3 Powered SHEVS - supply and 2
control
BSEN 12101-1 Smoke curtains - supply and 2
control
BSEN 12101-3 Smoke fans 3
- Smoke shafts - controlled MFSDs 2
- Powered smoke shafts and 2
controlled MFSDs
BSEN 12101-6 Pressurization 2
BS 7273-4 Powered sliding doors 2
Fire-fighting shafts BSEN 12101-6 Pressurization 3
- Chimneys - controlled (MFSD) 3
dampers

- Powered chimneys and controlled 3

MFSDs
BS 9999 Fire-fighting shaft normal lighting 3
Documents
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Table 1 (continued)

BS 8519:2020

System Related standards®  Application Minimum cable
category
BS 9999 Fire-fighting shaft system 39
monitoring
Lifts BS 9999 Fire-fighting - Lift supplies 3
BSEN 81-72 Fire-fighting - Communications  (3) ®
BS 9999 Evacuation - Lift supplies 2
- Evacuation - Communications 2)®
Fire suppression BS EN 12094 (all parts) Gaseous extinguishing systems 2
BS EN 15004 (all parts) Gaseous extinguishing systems 2
BS 8489 (all parts) Water mist 3
BS 8458 Water mist - residential 2
BS EN 12416 (both Powder systems 2
parts)
BS EN 12845 Sprinkler systems 3
BS 9251 Sprinkler systems - residential 2
BS EN 13565 (both Automatic foam systems 2
parts)
BS 5306-1 Hose reel systems 3
DD CEN/TS 14816 Water spray systems 3
- Suppression system monitoring 2
Fire mains BS 9990 Wet riser pumps 3
- Valve and equipment monitoring 3

NOTE Further guidance on power supplies is given in BS EN 12101-10.

A Refer to these standards for further information on the relevant system or application.

B The categories given in parentheses are approximately equivalent to the cable performance recommendations

given in the related standards, and are included here for information. The actual cable performance

recommendations for these applications are given in the related standards.

9 See Clause 19 for information on areas of special fire risk.

D) Use minimum Category 2 or 3 depending on the type of system (60 min or 120 min).

B} Use minimum Category 2 for automatic system activation, or Category 3 for firefighters’ manual override.

P Use minimum Category 1 for automatic system activation, or Category 2 for firefighters’ manual override.

© Use minimum Category 3 control cables and provide mechanical protection where necessary.

6 Power supplies

6.1 General

Where electrical services in the building are essential to maintain the operation of the life safety,

fire-fighting or other critical systems, a secondary power supply should be provided independent of

the primary supply, typically an automatically started standby generator (see Figure 1).

The secondary power supply should be of sufficient capacity and resilience to maintain the life safety,

fire-fighting and other critical systems in operation for at least the fire survival time identified in

Clause 5 for the appropriate systems and be capable of operating safely in fire conditions for the

appropriate period of time.

Full document details: BS 8519:2020
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The components of the primary supply should be separated from the components of the secondary
supply so that a failure of a cable or equipment in either supply does not affect the other supply.

The secondary supply should preferably be an automatic starting standby generator.

NOTE 1 The designer may incorporate alternatives, provided that the integrity and independent nature of supply
can be guaranteed.

NOTE 2 If the secondary supply is an alternative HV supply from a utility primary network, refer to BS 7671:2018,

regulation 560.6.5: “Separate independent feeders from a distributors network shall not serve as electrical sources
for safety services unless assurance can be obtained that the two supplies are unlikely to fail concurrently’.

Dual independent incoming low voltage utility supplies should not be considered to be sufficiently
independent and resilient to be suitable for dual independent electrical supplies to life safety and
fire-fighting equipment unless designed in accordance with the recommendations for primary and
secondary power supplies in BS 9999:2017, 37.2.3.3.

Where the installation of UPS equipment/battery inverter systems are proposed, their performance,
rating and suitability for the intended purpose should be evaluated by the specifier/designer. The
advice of the specialist manufacturer should be sought to ensure the UPS equipment provides the
appropriate level of resilience, capacity and endurance as that offered by a life safety generator
serving as the secondary means of supply.

NOTE 3 Refer to Annex A for technical guidance on the selection and specification of UPS/battery inverter systems

intended to provide the secondary source of supply to life safety, fire-fighting and other critical systems.
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Figure 1 — Example of dual supply — Mains with standby LV generation
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NOTE  ATS stands for automatic transfer switch.

NOTE 4 Figure 1 is an example of the typical distribution arrangement recommended by this British Standard to
feed life safety and fire-fighting equipment. It does not preclude alternative arrangements that ensure fire integrity
and availability of both the primary and secondary supplies.

NOTE 5 HV switchgear, LV switchgear and transformers may be installed within the same 120 min fire-resistant
building fabric enclosure. Generators and their associated distribution equipment may also be installed within the
same 120 min fire-resistant building fabric enclosure, but separate from the primary supply equipment, provided
the equipment is suitable for the environment in which it is to be installed and system resilience is maintained.
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