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Good morning and welcome to the 2025 Toolbox Talks, sponsored by Aico.
It's good to see so many Members here and I hope you enjoy what we have in store for you. 
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Presentation Notes
First, I'd like to say welcome and thank you to all the exhibitors at this year's Toolbox Talks, all of whom are Associate Members of SELECT.
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Presentation Notes
Many of these exhibitors are here today and are ready to demonstrate their services and answer your questions, so please go and say hello during our mid-morning break and at lunchtime.
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Presenter Notes
Presentation Notes
So, a quick overview of today's timetable. Our first toolbox talk will look at the changes to BS 5839 Part 1 and will last around 20 minutes.
We’ll then go straight into our second talk, which is on RCDs. 
We’ll then have a short break before the third talk, which will cover earth fault loop impendance.
And finally, our sponsor Aico will then deliver a presentation on protection of renewable technology in domestic properties. 
At the end of each presentation you’ll have the chance to ask questions.
We’ll then have a quick technical quiz, with the chance to win some prizes – instructions on how to join are on your seat.
Lunch will then be served, during which you can meet our exhibitors and staff and enjoy a chat.
So, I'll now hand you over to our Technical Adviser, NAME NAME, who will be delivering our first presentation. Thank you.
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AN UPDATE
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Presentation Notes
[DOF HANDS OVER TO TA]



WHAT IS BS 5839-17

British Standard
5839 Series covers
fire detection and
alarm systems for
buildings.

Part 1 is the code of
practice (COP) for
design, installation,
commissioning and
maintenance of
systems in non-
domestic premises.

BS 5839-1:2017

Fire detection a:.u:l fire alarm systems for
buildings

Part 1: Code of practice for design, installation, commissioning
and maintenance of systems in non-domestic premises



Presenter Notes
Presentation Notes
As with BS 7671 and the release of Amendment 3 last year, other British standards go through the same process of upgrading and new additions/alterations.


RELATIONSHIP BETWEEN BS 5839 AND BS 7671

Regulation 110.1.3 from Part 1 of BS 7671 states:

EE In certain circumstances the
regulations may require to be
supplemented by the requirements
or recommendations of other British
or Harmonized Standards. 39

The regulation above gives ten cases for this
requirement including in (v) — Fire detection and
fire alarm systems for buildings — BS 5839



Presenter Notes
Presentation Notes
Others are BS 5266 emergency lighting, BS EN 60079 explosive atmospheres, temporary electrical systems for events in BS 7909


CHANGES TO BS 5839-1

 The COP has gone from seven

sections to eight with the addition
of a new Section 7 on extensions
and modifications.

The annexes have also increased
with a new annex on the
calculation of false alarm rates.

Fire detection ar'ld fire alarm systems for
buildings

Part 1: Code of practice for design, installation, commissionin,
and maintenance of 5)‘)1E]I15 in non-domestic premises


Presenter Notes
Presentation Notes
The existing section 7 “User’s responsibilities has now become section 8. Annexes have been shuffles about such as C is now B and B is now C and so on. The names of said annexes has not changed.


CHANGES TO BS 5839-1

« Majority of changes are

editorial, modernising ) ] l
and clarifying text. \ e

« Diagrams repositioned L L
to be more relevant to - 7 -
accompanying text, 5

e.g. Figures 1,2 & 3
In system integrity and
fire detection zones.

 Colour of remote fire
indicators also clarified.



Presenter Notes
Presentation Notes
Remote indicators should still be clearly labelled to indicate their function and be clearly labelled to assist in determining the location of the detectors that they serve (old No 13.2.5 but not in 12.5.1 they should be RED. Figure 1 in slide is rafial sounder circuits.


CHANGES TO BS 5839-1

« The definition of a competent person _ — _
. . « . ] SQA (S.EII_EQT} Custon'!lsed Award in .D95|gn, Ir}stallatlon.,
|S glven aS a person, SUItany tralned and E;rrnnr]mss;;ct:;:g and Maintenance of Fire Detection and Fire
qualified by knowledge and practical
experience, and provided with the
necessary instructions, to enable the
required task(s) to be carried out correctly”.

A note has now been added:

EE Maintenance of competence
IS likely to require continuing
professional development (CPD).§ 5

C) ELECT
Excellence in Skills



Presenter Notes
Presentation Notes
An obvious route for CPD would be the new SELECT 203 course  the Customised Award in Design, Installation, Commissioning and Maintenance of Fire Detection and Fire Alarm Systems. 


CHANGES TO BS 5839-1

« As a COP, variations have
always been acceptable.

« However, in the light of many
fatal fires, some previously
acceptable variations are now 5 ——
considered to be unacceptable. £ B i

' .

« These include absence of a L=
zone plan or other suitable 4 4]
diagrams where there is more Ground Floor | First Floor

than one zone on any floor or in
premises where people sleep.

Continues >>


Presenter Notes
Presentation Notes
ARC Alarm receiving centre, In supported housing where it is considered necessary to meet the requirements of BS 5839-1.


PROPOSED CHANGES TO BS 5839-1

* Another variation
now considered
unacceptable is the
absence of a facility
of transmission of a
fire alarm signal to
an alarm receiving
centre (ARC) in:

X Supported
housing

X Residential
care home.



Presenter Notes
Presentation Notes
ARC Alarm receiving centre, In supported housing where it is considered necessary to meet the requirements of BS 5839-1.


CHANGES TO BS 5839-1

Recommendations for positioning
of manual call points (MCPs) have
been simplified.

One example is height above finished
floor level (FFL), which is now allowed
to vary by +200mm or -300mm.

Positioning of MCPs in escape routes
and all storey exits has also been
simplified.

IN CASE OF FIRE-LIFT COVER
BREAK GLASS



Presenter Notes
Presentation Notes
MCPs should be 1.4 m above FFL and were previously allowed + or – 300mm. MCPs on all storey exits should be sited either in the accommodation or on the stairway landing. In multi-storey buildings with phased evacuation or where more than one zone leads to the same stairway MCPs should be sited only within the accommodation.


CHANGES TO BS 5839-1

* |n rooms in which
people sleep, it is
now recommended
that preference is
given to forms of
automatic fire
detection other
than heat detectors,
or sprinkler heads
performing the
same role as
heat detectors.



Presenter Notes
Presentation Notes
It is not recommended that this is to be applied retrospectively until upgrades are upgrades or replacement takes place. These heat detectors were designed primarily to protect escape routes.


CHANGES TO BS 5839-1

Examples of typical signs are given: False alarm notice

* When functionality is provided for This fire alarm system has
automatic transmission of an alarm an factlve connection t_o
signal to an ARC, there should be the fire and rescue service

a label with information to stop a
false activation to summon the fire
and rescue service.

Contact telephone:

» Likewise, when the ambient noise
level exceeds 90 dB(A), visual
alarm signals should be provided.




CHANGES TO BS 5839-1

Technical changes include compliance
with BS 7671:2018+A3 including:

 [nformation on a
functional earth
(FE) conductor

» Additional text
on complying
with 621.70.202
regarding the
fixing of cables.



Presenter Notes
Presentation Notes
The FE functional earth conductor is now coloured pink, This will preclude for example the use of non-metallic cable clips or ties as the sole means of support.



CHANGES TO BS 5839-1

The new Section 7 covers the
content of the previous 46.4 with
the addition of information on the
extension of an existing system.

This section also confirms the
required status of the modification
or extension to an existing system
as well as the need for an
appropriate certificate from
Annex G.

Certificate G7 is now for
extensions or modifications.

G.7 Extensions or modifications certificate
A model extensions or modifications certificate is shown in Figu

Figure G.7 — Model extensions or modifications certificate

re G.7.

Certificate of extension or modification for the fire detection
Address:

I/we being the competent person(s) responsible (as indicated by
extension or medification of the fire detection and fire alarm sys
CERTIFY that the said extension or modification work for which
of my four knowledge and belief been carried out in accordance
BS 5839-1:2025, Clause 45 or Clause 46 respectively, except for

FIRE DETECTION AND FIRE
ALARM SYSTEM
MODIFICATION CERTIFICATE

CJELECT

SELECT
MEMBERSHIP D FM 4
NE*:ESER Copynight © The Electrical Contractors' Assaciation of Scotland

This certificate is not valid if numbsr has been defaced or altered

certificate.

Certificate of modification for the fire detection and fire alarm system at:
Address:
Postcode:

Name (in block letters): . Position: ...
Signature: Date: .....

For and on behalf of:

Address:

IWe being the competent personis) responsible (as indicated by mylour signatures below) for the madification of the fire
detection and fire alarm system, particulars of which are set out below, CERTIFY that the said modification work for which l'we
have baen responsible has o the best of mylour knowledge and belief baen carried out in accordance with the

Postcode:

The extent of liability of the signatory is limited to the system de

Extent of system covered by this certificate:

wations of 46.4 of BS 5839-1:2017, except for the variations, if any, stated in this certificate.

Name (In block letters) Fasition:
Signatura: Date:

For and on behalf of- Salect Member Services
Address:
Postcoda:

Variations from the recommendations of BS 5839-1:2025, Claus

The extent of iability of the signatory is limited to the system described balow

Extent of system covered by this certificate:

O Following the modifications, the system has been either rec
the recommendations of BS 5839-1:2025, 45.3, or tested in
recommendations of BS 5839-1:2025, 46.1.

O Following the extensions or modifications, as-fitted drawiny
been updated as appropriate.

I/we the undersigned confirm that the extensions or modifi

Variations from the recommendations of 46.4 of BS 5839-1:2017:

variations from the recommendations of BS 5839-1:2025, o'

Signed:

Capac

[ Following the modifications, the system has been tested in accordance with the recommendations of 46.4.2
of BS 5839-1:2017.
I Following the modifications, as-fitted drawings and other system records have besn updated as appropriate

(e.g. maintenance organization, system designer, ¢ oru

liwe the undersigned confirm that the modifications have i na addi fations from the
recommendations of BS 5838-1:2017, other than those recorded above:

Signed:

Capacity:

{e.g. maintenance organisation, system designer, consultant or user representative)

This certificate is based on the model contained in Annex G.7 of BS 5839-1:2017: Fire detection and fire alarm systems for
buildings - Part 1: Code of practice for design, i g and e of systems in non-domestic

premises. It was developed by SELECT (the trading style of The Electrical Contractors' Association of Scotland)
2017 Page 1 of 1
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Presentation Notes
G7 was previously for modifications only.


CHANGES TO BS 5839-1

The Annex section has been reorganised
with a few changes as in the previous
slide regarding Certificate G7:

 Annex A has the addition
of healthcare premises
regarding types of category.

 Annex D has the addition
of vapour cloud under fire
phenomenon for detector
selection.

Annex A (informative)

Choice of appropriate category of fire detection and fire alarm system

Table A.1 describes the category of system that is typically installed in various types of

premises.

Decisions regarding the appropriate category of system for any specific building rest with the
authorities responsible for enforcing legislation in the building: there can be more than one

such enforcing authority.

Table A.1 — Choice of appropriate category of a fire detection and fire alarm system

Type of premises

Typical category Comments

of system

Common places of work, M or P2/M or A Category M system can normally be expected

such as offices, shops, P1/M to satisfy the requirements of legislation. It is,

factories, warehouses and however, often combined with a Category P

restaurants system to satisfy the requirements of insurers, as
company policy for protection of assets, or to
protect against business interruption.

Haotels, hostels, student L1orL2 In bedroom areas, the design requirements are

accommodation, houses in usually based on the recommendations for a

multiple occupation and Category L3 system. Detectors are, however,

similar premises with typically installed in most other rooms and areas,

sleeping accommodation as a fire in almost any area of the building could
pose a threat to sleeping occupants; the system
category is, therefore, at least L2. In practice,
few, if any, areas are left unprotected and the
system category is effectively L1.

Large public houses withno M or M/P2 Category M/P2 is sometimes required by

residential accommodation insurers, particularly in premises with a kitchen
containing frying equipment and/or ovens.

Public houses with L2 —

residential accommeodation

Schools, other than small M or M/P2 or Systemn category is normally based on a fire risk

single-storey schools with M/P2/L4 or assessment. In many schools, a Category P

less than 160 pupils M/P2/LS system is installed to combat the hazard of

arson. In schools that are partly occupied at
certain times (e.g. during evening classes or
community use), a Category L4 or L5 system is
sometimes appropriate.

Hospitals

L1 (with possible
minor variations)

Detailed guidance on areas to be protected and

possible variations is given in HTM 05-03 Part B

[N1] (in England and Wales) or SHTM 82 [N2] (in
Scotland).

Healthcare premises without
sleeping accommodation,
e.g. walk-in healthcare
centres

L2 or L3

Detailed guidance on areas to be protected and

possible variations is given in HTM 05-03 Part B

[N1] (in England and Wales) or SHTM 82 [N2] (in
Scotland).




CHANGES TO BS 5839-1

« Annex F is a new annex
on the calculation of false
alarm rates.

 This includes the formula
for calculating the false
alarm rates, where:

v A = false alarm rate

v Aq, = number of
false alarms

v D, = number of
automatic detectors.



Presenter Notes
Presentation Notes
Typical values are given as a rate per 100 auto detectors. Details are in clause 31 such as a review when the rate is over four or if more than ten false alarms have occurred or more than one activation of a MCP.
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[TAKE QUESTIONS]

Thank you everyone, I will be around for the rest of the day if you have any further questions.

[HAND BACK TO DOF]
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Thank you NAME NAME I’ll now hand you over to NAME NAME for our second toolbox talk, which will cover residual current devices, or RCDs.

[HAND OVER TO TECHNICAL ADVISER]



- INTRODUCTION

What is a Residual Current Device (RCD)?

£ E Mechanical switching device designed
fo make, carry and break currents under
normal service conditions and to cause
the opening of the contacts when the
residual current attains a given value
under specified conditions. § 5§

(}

k

RD

100A 30mA
WRDS100/2

0719 \/


Presenter Notes
Presentation Notes
Part 2 Definition of an RCD 
�Mechanical switching device designed to make, carry and break currents under normal service conditions and to cause the opening of the contacts when the residual current attains a given value under specified conditions. 

Notes mention it can be an RCCB, RCBO , CBR and MRCD -


S
DIFFERENT TYPES OF RCDs

Residual
Current Circuit
Breaker (RCCB)
without protection
against overload

. BS EN 61008 !‘E L

- BS 4203 BB anE
« BS EN 62423 S |

RCD
PROTECTED PROTECTED

CIRCUITS CIRCUNTS
§ SWITCH _Qreurts _CIRcurts |

EST SD-MONTHLY



Presenter Notes
Presentation Notes
Residual Current Operated Circuit Breaker without integral overcurrent protection (RCCB) 

A Residual current operated switching device not designed for protection against overload and short circuit.


DIFFERENT TYPES OF RCDs

Residual Current Circuit-Breaker .y

(RCBO) with protection against :
overload BS EN 61009 / @


Presenter Notes
Presentation Notes
Residual Current Operated Circuit Breaker with integral over current protection.  RCBO

A Residual Current Operated Switching Device designed to perform the functions of protection for overload and short circuit.


DIFFERENT TYPES OF RCDs

Residual Current Circuit-Breaker
(RCBO) with protection against
overload combined with BS EN 61009
and AFDD to BS EN 62606



Presenter Notes
Presentation Notes
Regulation 532.6 provides requirements for AFDDs and where specified:

to be installed at the origin of the final circuit to be protected.  As per RCBO with additional protection to mitigate the effects of arcing faults.



DIFFERENT TYPES OF RCDs

Socket-Outlet
incorporating
a Residual Current
Device (SRCD) with
or without overcurrent
protection BS 7288



Presenter Notes
Presentation Notes
These devices do not protect the final circuit and are for additional protection of the appliance plugged in only,



DIFFERENT TYPES OF RCDs

Portable Residual
Current Device
(PRCD) BS 7071



Presenter Notes
Presentation Notes
These devices do not protect the final circuit and are for additional protection of the appliance plugged in only,



PURPOSE OF RCDs

Fault protection

Any tripping current

dependent on the resistance
of the earth path.

Regulations 411.4.204,; 411.5.2

Additional protection
RCDs not exceeding 30 mA
tripping current.

415.1

Fire protection

A tripping current not
exceeding 300 mA.
422.3.9



Presenter Notes
Presentation Notes
Residual Current Devices are safety switching devices.  They are designed to provide safety for three types of protection.


HOW DO THEY WORK?

RCDs monitor the flow of current it

in a circuit’s live conductors. L Exposed-conductive-part
Test button — =

If the flow of current is Contacts
Imbalanced due to an earth
leakage current of a set nominal
value, the device will trip to cut
off the supply to the circuit.

While RCDs have a nominal
tripping current (l,,), they may
trip below the nominal value.

For example, a 30 mMA RCD is
required to trip at a current
between 18 mA to 28 mA.


Presenter Notes
Presentation Notes
It is important to understand that RCDs cannot limit voltage or current, they provide protection by limiting the time a specific maximum current can flow to earth.
�In a healthy circuit, the vector sum of the currents flowing in all live conductors should be nominally zero. 

When a fault occurs on a circuit causing a current to flow to earth, this creates an imbalance and trips the device.


DC RESIDUAL/FAULT CURRENT

e BS7671:2018 Fig A53.1 - Possible fault currents in systems with semiconductors
Annex 53 : Citcut iagram with faut Shape of load current i Shape of earth fauit current I %E%%’:ﬁg
Figure A53.1 charactenste
provides examples 1 PE“ T' . N ACAFB
of possible fault N |:|§ .| BV IRVANV
currents Iin L —. )
systems with 2 |Burstcontrol AC.AF.B

1 — h e
I Lz I
semiconductors. L2 @} ‘,W M- I\U(\U ﬂUnU*
P

 This demonstrates

how the shape of o et . ) Ars
the waveform is i @} ANVAN. ANvAu
affected on various N - | ‘

types of circuits s Troooame oo T

under load and
fault conditions.



Presenter Notes
Presentation Notes
Some equipment will have DC leakage current by the nature of design.

Other equipment may produce DC currents during fault conditions, dictated by the construction of the equipment.



DC RESIDUAL LEAKAGE

Variable-speed
drives

LED lighting

Washing
machines

Dishwashers
Tumble dryers

Induction hobs



Presenter Notes
Presentation Notes
The advent of new technologies has created different challenges for the electrical designer and installer. 

Some modern equipment can create DC residual fault current. Such items include


SOLAR PV SYSTEMS
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Presenter Notes
Presentation Notes
Solar photovoltaic systems incorporate inverters to convert DC to AC for use either within the electrical installation or to be supplied to the National Grid. 

Some inverters may provide galvanic or electrical separation between the AC mains supply and the DC side of the PV array. 

Where this is not the case, some manufacturer’s instructions state that Type B RCDs to BS EN 62423 must be used.


DC RESIDUAL LEAKAGE: EV CHARGING EQUIPMENT
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Presenter Notes
Presentation Notes
Where electric vehicle charging equipment is likely to create a residual DC fault current, manufacturers may provide the correct type of RCD within the charging equipment. 

However, problems could arise if the charging equipment is installed downstream of an existing Type AC RCD, which could be blinded by the residual DC fault current.


TYPES OF RCD

y _
RCD Type AC o 0 K & RCD Type A
. @ C-Pak a RCD tripping on
:?e?ng![?npmg on b et alternating sinusoidal
sinusoidalg = | residual current and
@ g on residual pulsating

residual current,
suddenly applied
or smoothly
Increasing.

direct current,
suddenly applied or
smoothly increasing.

100A 30mA
B6198 ‘

NOTE: For RCD Type A, tripping is achieved for residual pulsating
direct currents superimposed on a smooth direct current up to 6 mA.
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Presentation Notes
Different types of RCD exist, depending on their behaviour in the presence of DC components and frequencies. 

The appropriate RCD shall be selected from the following: 

RCD Type AC shall only be used to serve fixed equipment, where it is known that the load current contains no DC components


TYPE AC

Examples of suitable circuits:

Electric showers
Oven

Hob

Immersion heater
Tungsten lighting.

Type AC devices can detect
and respond to AC sinusoidal
wave current only.



Presenter Notes
Presentation Notes
Type AC RCDs (General Type), which are most commonly installed in dwellings, are designed to be used for alternating sinusoidal residual current to protect equipment which is resistive, capacitive or inductive and without any electronic components.

General Type RCDs do not have a time delay and operate instantaneously on detection of imbalance.



TYPE A

Examples of suitable circuits:
* Inverters

 Oven

* Induction hobs

» Electric vehicle
charging equipment

« LED lighting, dimmers
and drivers.

Type A devices are also
suitable for Type AC
applications.



Presenter Notes
Presentation Notes
Type A RCDs are used for alternating sinusoidal residual current and for residual pulsating direct current up to 6 mA..



TYPE F

Examples of suitable circuits:

 Air con with
speed control

« Class 1 power tools

* Industrial washing
machines

 Dishwashers

* Tumble dryers with
synchronous motors.

Type F devices are also
suitable for Type AC and
Type A applications.



Presenter Notes
Presentation Notes
Type F RCDs are used for frequency controlled appliances and equipment. Up to 10 mA DC.




TYPEB

Examples of suitable circuits:
PV systems
« Lifts
- Escalators
 Welding equipment
« Large scale EVCE.

Type B devices are also
suitable for Type AC Type A
and Type F applications.



Presenter Notes
Presentation Notes
Type B RCDs are used for single and three-phase equipment where DC content is greater than 10mA. 


SELECTIVITY

 When the 18t Edition was
published in 2018, the
term discrimination was
changed to selectivity.

Fig 536.2 — Selectivity between RCDs in case of residual current

e Itis important to try and
achieve selectivity when
installing multiple RCDs
In series.

NOTE: RCD 1is Type S
or time-delayed type.



Presenter Notes
Presentation Notes
A common misconception is that an RCD with a higher mA sensitivity rating will provide selectivity, but this is not the case due to the instantaneous operation of the device.

The only way to achieve selectivity with RCDs is to install a time-delayed device upstream.


TYPE S (TIME DELAYED)

« AType S RCD is a sinusoidal
residual current device
Incorporating a time delay.

|t can be installed upstream
from a Type AC RCD to
provide selectivity.

« Atime-delayed RCD cannot be
used for additional protection
because it will not operate
within the required time of
300 mS at I,




HAZARDS AND PROBLEMS: EXISTING ELECTRICAL INSTALLATIONS
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Presenter Notes
Presentation Notes
Type AC RCDs have been installed for many years and are effective for equipment which is resistive, capacitive or inductive and fitted with minimal electronic components.

This used to be the case for most installations when lighting was of the tungsten type, and the electrical appliances or equipment did not contain any electronic equipment.


TYPES OF INSTALLATION AFFECTED

Domestic properties
with modern equipment
and appliances, such as
LED lighting, induction
hobs, IT equipment and
electric vehicle charging
equipment.

[k
lllll!*\ i



Presenter Notes
Presentation Notes
All types of electrical installations could be affected, it depends on the equipment which has been installed. Examples include::


TYPES OF INSTALLATION AFFECTED

Commercial installations
comprising LED lighting

and large quantities of IT
equipment which can also
cause other issues, such as
protective conductor current,
which should also be
considered.



Presenter Notes
Presentation Notes
Commercial installations


TYPES OF INSTALLATION AFFECTED

Industrial installations
using uninterruptible
power supplies (UPS) and
variable speed drive (VSD)
frequency inverters for the
speed control of motors.



Presenter Notes
Presentation Notes
Industrial installations
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TESTING DIFFERENT TYPES

 Type A, B and F RCDs are tested in
the same way as an AC RCD.

» Details of the test procedure and
maximum disconnection times can
be found in IET Guidance Note 3.

= ks
En ginearlng nd Technology

L J0.06 1

Guidance Note 3
Inspection & Testing

Updated to IET Wiring Regulations
BS 7671:2018+A2:2022



Presenter Notes
Presentation Notes
There are no additional requirements for the installer to check for correct operation whilst subjected to DC residual current. 

This testing is carried out during the manufacturing process and is called type testing.


TESTING DIFFERENT TYPES

* Details of the test ¥ Table 2.17 Tests for RCDs
procedures where

more than one RCD is . , —
installed h Instrument Ap?hed Maximum expected tripping time (ms)
Instalied on the same RCDType  residual oo\ o0 harmonized RCDs to BS 4293 or

a Recommended tests

circuit can be found in s{'::;itzgn current  tandards (note2)  BS 7288:1990 (note 3)
Guidance Note 3. Non-delay S-delay Non-delay Time-delay
All Type AC V2xIAR RCD should not trip RCD should not trip
° There |S a new test All Type AC 1xlAn 300 500 200 {(0510 1.0)
) (note 4) x time
method using an delay}+200

upstream/downstream
test, where supported
by the test equipment.



Presenter Notes
Presentation Notes
Maximum expected tripping times in ms can be found in Table 2.17 GN3.  Note also the 5 x test is no longer required.
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BS 7671:2018+A3:2024

« 530.3.201 Selection and erection of equipment
for protection shall take account of appropriate
use of either a unidirectional protective device or
bidirectional protective device.

« Unidirectional protective device: A protective
device where it is intended by the manufacturer
that a source of supply is only connected to one
defined set of connection terminals.

- Bidirectional protective device: A protective
device where it is intended by the manufacturer
that a source of supply is connected to either or
both sets of connection terminals.



Presenter Notes
Presentation Notes
Amendment 3 to BS 7671:2018 added the following regulation and definitions in relation to unidirectional and bidirectional protective devices.

Cabletalk – Last year highlighted the issue where a single pole RCBO is installed and the theoretical problem if the inverter of a PV system doesn’t shut down quickly enough.



BS 7671:2018+A3:2024

« RCD and MCB product
standards require that if it
IS necessary to distinguish
between the supply and the
load terminals.

* They shall be clearly marked
e.g. by ‘in" and ‘out’ or ‘line’
and ‘load’ placed near the
corresponding terminals or
by arrows indicating the
direction of power flow.

Under no circumstances is it acceptable to connect any power
supply to the load terminals of such unidirectional devices.


Presenter Notes
Presentation Notes
An RCD marked “in” and “out” or “line” and “load” or with arrows indicating the direction of power flow can have their RCD function rendered permanently inoperable when connected incorrectly e.g. if, under certain conditions, there is a voltage present on their load terminals. 

The damaged RCD could remain in use without indication that its RCD protective function no longer operates. 


WRAG — ELECTRICAL SAFETY FIRST

Through Electrical Safety First
(ESF), the industry is constantly
investigating the effects of DC
current on Types of RCD.

The Wiring Regulations Advisory Group

Electncal Safety First hosts the Winng Regulations Advisory Group, a forum compnsing
representatives from industry bodies, which provides guidance on the application of the
requirements of BS 7671.



Presenter Notes
Presentation Notes
Technical guidance concerning the application of the requirements of BS 7671 (as amended) on the requirements for electrical installations has been discussed and agreed by 
the Wiring Regulations Advisory Group (WRAG), comprising technical representatives from the industry, hosted by Electrical Safety First.




EICR AND REPORTING

* |tis recommended that the
product manufacturer is
consulted to establish if the
RCD is bidirectional, irrespective
of the unidirectional marking.

« |f the manufacturer provides a
declaration of conformity that
the RCD is a bidirectional device,
this information should be
appended to the EICR and a

classification code is not required.

Nowt L out

LINE 2


Presenter Notes
Presentation Notes
When undertaking periodic inspection and testing, it is identified that a power supply, such as battery storage, PV, V2X, or grid (mains) supply, is connected to the “load” or “out” terminals of an RCD (RCCB or RCBO) which indicates that it is a unidirectional protective device.  What steps and what classification code if any should apply?


EICR AND REPORTING

Where the manufacturer does not provide a
declaration of conformity, as above:

« If the RCD is unidirectional and is being relied
upon for additional protection, but not for
fault protection, then an improvement is
recommended and a classification code
C3 would be appropriate, or

« If the RCD is unidirectional and is being relied
upon to meet the maximum disconnection
times in BS 7671 for fault protection, a
classification code C2 would be appropriate.

« See Regqulation numbers 134.1.1 and 510.3

100A30mA |
B6198



EICR AND REPORTING

|t should be noted that some appliance and
equipment manufacturers now specify that a
Type A, F, or B RCD is installed where fault or
additional protection by RCD is required.

= -

 Where such an appliance or equipment is
encountered or could foreseeably be connected
and supplied via a Type AC RCD, a classification
code C3 (improvement recommended) would
be appropriate.

 However, if it is identified and confirmed that an
RCD in the circuit does not operate correctly
when tested, a classification code C2
(potentially dangerous) would be appropriate.

Updated to |IET Wiring Regulations
BS 7671:2018+A2:2022



Presenter Notes
Presentation Notes
Depending on the amount of residual DC fault current, an RCD which is blinded by residual DC fault current is likely not to operate.

This could be as dangerous as not having an RCD installed in the first place.


SUMMARY

* Assuming an AC Type RCD will suit
every installation is incorrect and RCDs
shall be selected according to the
equipment which is likely to be
used within the installation.

* Type AC RCDs shall ONLY be selected
where it can be assured that there is
not, and will not be, any residual DC
fault current on the circuit.



Presenter Notes
Presentation Notes
Each installation or item of equipment should be assessed for the potential of residual DC fault current and the correct type of RCD shall be selected in accordance with BS 7671:2018 and manufacturer’s instructions.
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Presenter Notes
Presentation Notes
[TAKE QUESTIONS]

Thank you everyone, I will be around for the rest of the day if you have any further questions. 

[HAND BACK TO DOF]
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MID-MORNING BREAK



Presenter Notes
Presentation Notes
[HAND BACK TO DOF]

DOF: Thanks for that.

We'll now have a short break for tea and coffee, if we could aim to be back for the second half at 11.30. Thank you.
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EARTH FAULT
LOOP IMPEDANCE
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Presenter Notes
Presentation Notes
[DOF]

Welcome back everyone. I will now hand you over to NAME NAME for our third presentation, which will cover earth fault loop impedance.


[TECHNICAL ADVISER]

Morning everyone. As we are all aware the fundamentals of BS 7671 are to provide for the safety of persons, livestock and property against dangers and damage which may arise in the reasonable use of electrical installations. 

This presentation is going to provide you with information regarding the importance of Earth Fault Loop Impedance as a key part of the Fault Protection Measure known as Automatic Disconnection of Supply and why obtained results may exceed industry values. We will look at why these values may be exceeded and look at  methods that may help to reduce the value or to certainly make the installation safer than it currently stands.


ASSESSMENT OF SAFE WORKING PRACTICES

Health and Safety
Executive

Electricity at work

Safe working practices



Presenter Notes
Presentation Notes
Testing the Earth Fault Loop Impedance in an installation typically involves the live testing requirements detailed in Part 6 of BS 7671. Suitable precautions are to be taken in line with the EWR 1989 such as the competency of the persons involved, the level of  training has been undertaken, and the  appropriate PPE is worn , test equipment used is to  BS EN 61557-3 and the correct tools have been provided, all of which will have been identified and highlighted before the work commences in a documented risk assessment compiled by a competent person.

SELECT members have access to the BSG RAMS


CHAPTER 41: PROTECTION AGAINST ELECTRIC SHOCK

In most electrical
installations,

the most used
protective measure
Is automatic
disconnection of
supply (ADS)

It requires two lines
of defence against
electric shock.

BASIC PROTECTION FAULT PROTECTION
L L
4——Enclosure ——p

Live part

Basic protection T . .
(against contact with live parts) Fault protection by earthing,

by an enclosure I protective equipment bonding
and automatic disconnection

L]

| |



Presenter Notes
Presentation Notes

In most electrical installations the most used protective measure is Automatic Disconnection of Supply (ADS)
It requires two lines of defence against electric shock

Basic Protection- Insulation of live parts or barriers or enclosures
Fault Protection-  Protective earthing, Protective equipotential bonding, and Automatic disconnection in case of a fault. Lets have a look at this part

.



CHAPTER 41: PROTECTION AGAINST ELECTRIC SHOCK

Regulation 411.3.1.1
Protective Earthing

Regulation 411.3.1.2
Protective
equipotential bonding.

All of which are
connected to the
main earthing
terminal (MET).

Connected to the
means of earthing
via the earthing
conductor.

Circuit protective
conductors

Other
extraneous- ) ‘
conductive-part Main protective
+ bonding conductors J'l
I\ /Af J
Gas
W installation
pipe
RO
Water = 000000
installation
pipe
Earthing
conductor

Means of earthing



Presenter Notes
Presentation Notes
Regulation 411.3.1.1: Protective earthing - Exposed-conductive-parts of the installation shall be connected to the protective conductor under the specific conditions for the type of system earthing.
A circuit protective conductor shall be run to and terminated at each point in wiring and at each accessory. 

Regulation 411.3.1.2: Protective equipotential bonding-  Main protective bonding conductors shall connect extraneous-conductive-parts to the main earthing terminal including :  Give e.g

Main Earthing Terminal- The terminal or bar provided for connection of protective conductor.

Earthing Conductor-  A protective conductor connecting the main earthing terminal of an installation to an earth electrode or another means of earthing.

All of which should be selected in accordance with Chapter 54

So why is it important that all of these conductors, if applicable are in place?  Next Slide







CHAPTER 41: PROTECTION AGAINST ELECTRIC SHOCK

During a fault, to
prevent danger ADS
limits the magnitude
and duration of the
voltage between:

The exposed-
conductive-parts
of a circuit

Other exposed-
conductive-parts

Extraneous-
conductive-parts

True earth.

exposed-conductive-part

EARTH

extraneous-conductive-part

—p earth fault current |;
AB earthing conductor

BC main protective bonding conductor
BD circuit protective conductor




CHAPTER 41: PROTECTION AGAINST ELECTRIC SHOCK

Regulation 411.3.2.1 states:

£ £ A protective device shall
automatically interrupt the supply

to the line conductor in the event

of a fault of negligible impedance
between the line conductor and

an exposed-conductive-part or the
protective conductor in the circuit or
equipment within the disconnection
time required by Regulation
411.3.2.2t0 411.3.2.4. 99



Presenter Notes
Presentation Notes
. 



CHAPTER 41: PROTECTION AGAINST ELECTRIC SHOCK

Regulation 411.3.2.2

Maximum disconnection
times are given in Table 41.1
and shall be applied to final
circuits with a rated current
not exceeding:

e 63 A with one or more
socket-outlets, and

» 32 A supplying only fixed
connected current using
equipment.

Type of circuit

Final circuits not exceeding:
e 63 A with one or more socket-outlets
or

32 Asupplying only fixed connected
current-using equipment

Maximum
Disconnection
Time

0.4 seconds

Final circuits exceeding:
e 63 A with one or more socket-outlets
or

32 Asupplying only fixed connected
current-using equipment or

A distribution (sub-main) circuit

5 seconds



Presenter Notes
Presentation Notes
How do we verify that our circuits can automatically disconnect in the require times stated in the above table?

We do this by verifying the EFLI of a circuit.


WHAT IS EARTH FAULT LOOP IMPEDANCE?

The purpose of Earth ¢ Supply > '€ Installation >
Fault Loop Impedance S sonce ckanemy :

(Zs) is to ensure =

that there is a low
Impedance path at
the point throughout
the entire loop of the

. : . PME
circuit that will - f— A earthing MET
generate a high fault il S\ Installation
Current, Causing the Earthing ccndur:tor\g | equipment |
protective device = = — = t —~
arth fault loop
to Operate and Source earth Additional Exposed-conductive-part

source earths

disconnect the
electricity preventing

shock, burns or fire.



Presenter Notes
Presentation Notes
Let's break this image down in two its component parts.

Fault – A circuit condition which current flows through an abnormal or unintended path.
Earth - The conductive mass of Earth, whose electric potential at any point is conventionally taken as zero.
Loop Impedance- the impedance of the Earth Fault starting and ending at the point of the earth fault. Measured in Ohms Ω and identified by the symbol Z.

We can see in this image that the system is in two parts externally and internally.

Lets have a look at the external part of the Earth Fault Loop Path




THE IMPORTANCE OF EXTERNAL EFLI Z, TN SYSTEM

Regulation 313.1(iv)
Z, can be determined by

measurement, calculation, ESQCR Provision 28(b)
enquiry or inspection.

llllllllllll
SSSSSSSSS
pppppppppppppp
PPPPPPPP
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-l-.J P N |
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f J e  feAmmmmemmeme——aa———— S — A
' ' R2 / R2
- - [~ "‘ 2]
= = = TN-S
Source Earth Additonal . SgurceEarth
TN-C-S

Nominal maximum Z, values for typical 100 A supply


Presenter Notes
Presentation Notes
It is important to have this information available as this will establish first and foremost that if the DNO provide the means of earthing via the above systems the values obtained are  within their stated parameters. The Ze is vital as this first section of design for fault protection in ensuring that in conjunction with correct CSA of conductors that the appropriately selected protective devices can operate in the required disconnection times.   
If there are any issues with the DNO earth e.g higher values than stated or no earth whatsoever this may be due to breakdown of the DNO supply which could lead to other problems like NCD.in a TN-C-S system.  The DNO under ESQCR Provision 8.—(1) A generator or distributor shall ensure that, so far as is reasonably practicable, his network does not become disconnected from earth in the event of any foreseeable current due to a fault. So, if they have provided the earth, they have a duty of care to maintain it. Be mindful that a TN-S system may not be as it seems it could have been converted to PME by the DNO as part of ongoing upgrades 


THE IMPORTANCE OF EXTERNAL EFLI Z, TN SYSTEM

Table 1:
Typical
maximum
earth fault loop
Impedance
values for
existing
connections

System Service Typical values of EFLI at customer terminals under
capacity normal network conditions
up to: (applicable to all types of earthing system)
EFLI Comments
230V single-phase 100 A 0.34 O 90% of premises will have an EFLI below
Residential premises (0.25+j0.23) | this value.
Based on Table 1 of
FPD IEC/TR 60725:2012 0.64 O 98% of premises will have an EFLI below
I:Dqﬁﬂﬂi'lﬁ} this value.
Over 0.64 Q0 | 2% of premises will have an EFLI above
0.64 0.
400V three-phase 150 A 042 Q 95% of premises will have an EFLI below
Large residential, 200 A 0310 these values.
commercial and light _
industrial premises 300 A 0.21 0
Based on Table 4 of 400 A 0.16 O
FD IEC/TR 60725:2012
(20% declared voltage 600 A 0.10 0

range)



Presenter Notes
Presentation Notes
The previous slide was given values up to 100 A however these values may be significantly lower in larger commercial/industrial installations. These values are taken from ENA document ER 23 issue 2018 Guidance on Earth Fault Loop Impedance at Customers’ Intake Supply Terminals formerly known as Consumers’ Earth Fault Protection for compliance with the IEE Wiring Regulations for Electrical Installations


ISSUES WTH EXTERNAL EFLI Z, TN SYSTEM

Any major
concerns?

Contact the
relevant DNO
on emergency
number 105.

"{

Scottlsh & Southern
Electricity Networks
SP ENERGY
NETWORKS
B \ortrern ireland NO RTH ERN
// @ Electricity POWERGRID
W Networks
ElEElr‘IEitl__l

Manx Utilities

NETWORKS

nationalgrid

nnrth west

SP ENERGY
NETWORKS

UK ===
Power @
Networks

enargy

Delivering vy

Scottish & Southern
Electricity Networks
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Presentation Notes
If high Ze has found has been established, it would be advisable to get this issue addressed by contacting the relevant DNO, as this may have a significant impact on the method of protection in an installation.


THE IMPORTANCE OF EXTERNAL EFLI Z, TT SYSTEM

» Resistance of installation earth electrode should be as low as practicable.
« Avalue exceeding 200 Q) may not be stable.

Final Circuit

Secondary
. of Supply Supply
& / Transformer Terminals \ L R1
v ’ s 1w ewmeumumummmm 4
SN ' R2
— I
‘ :l.-‘- TT A R OWR Y

L WA W
Source Earth o o—

Installation Earth

Electrode



Presenter Notes
Presentation Notes
 What's different about this earthing system? 

In the TT system the earth fault loop impedance is generally high as the fault path includes the earth electrode resistance of the supply and the earth electrode resistance of the consumer’s installation and the general mass of earth.

The value above 200 Ohm may not be stable due to soil conditions such as  depth, types, temperatures, seasonal impact environmental conditions. Advised to do earth electrode system test using a dedicated earth electrode tester to establish the condition of the ground resistance as recommended in BS7430 again, to aid design. 

If installing an electrode care should be taken to avoid any underground services and maintain a good separation distance from other earthing systems. 

Can we achieve a low enough Ze in this system to ensure protective devices such as circuit breakers and fuses can operate in the required time?  Highly unlikely. What is generally required to achieve fault protection in a TT system?






Presenter Notes
Presentation Notes
For a High Ze on a simple TN System installation the DNO may install temporarily, while the fault is being rectified, a 100 A 100 mA RCD 


ASSESSING THE MEASURED EARTH ELECTRODE RESISTANCE VALUE

 [nformation based on
Tables 41.5 and 53.1

R,x1, <50V

NOTE: The resistance
of the installation
earth electrode should
be as low as practicable.
A value exceeding 200 Q
may not be stable.

RCD rated residual operating

Maximum earth

current resistance R,
or earth fault loop
impedance Z,
Q
30 mA 1667*
100 mA 500*
300 mA 167
500 mA 100
1A 50
3A 17
S5A 10
10 A 5
20 A 2.5




EARTH FAULT LOOP IMPEDANCE Z¢

Where automatic disconnection of supply is
used to give fault protection, the maximum
earth fault loop impedance (Z,) should be low
enough to allow sufficient current to flow to
operate the protective device within the
appropriate disconnection time

Continues >>


Presenter Notes
Presentation Notes
After establishing external earth fault loop impedance and before Zs is ascertained a  measured a continuity test of the circuit protective conductors using test method 1 or 2 is to be conducted to  satisfy cpc continuity. Please note  test method 2 will not be useful for the above calculation.



EARTH FAULT LOOP IMPEDANCE Z¢

Regulation 643.7.3.1

 Where protective measures are used which require
a knowledge of earth fault loop impedance, the
relevant impedances shall be measured or
determined by an alternative method.

* An electrical continuity test shall be carried out
according to Regulation 643.2 before carrying out
the earth fault loop impedance measurement.

 The measured earth fault loop impedance shall
comply with Chapter 41.

Z;=Z. + (R +Ry)



Presenter Notes
Presentation Notes
After establishing external earth fault loop impedance and before Zs is ascertained a  measured a continuity test of the circuit protective conductors using test method 1 or 2 is to be conducted to  satisfy cpc continuity. Please note  test method 2 will not be useful for the above calculation.



MAXUMUM EFLI Z5 FOR CIRCUIT BREAKERS

' TABLE 41.3 -
Maximum earth fault loop impedance (Zs) for circuit-breakers with Ug of 230 V, for operation
giving compliance with the 0.4 s disconnection time of
Regulation 411.3.2.2 and 5 s disconnection time of Regulation 411.3.2.3
(for RCBOs see also Regulation 411.4.204)

(a) Type B circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009-1

Rating 3 6 10 16 20 25 32 40 50 63 80 100 125 In
(amperes)
Z, (ohms) 7.28 2.73 1.75 1.09 0.69 0.44 230 x
14.57 4.37 2.19 1.37 0.87 0.55 0.35 0.95/(51n)
(b) Type C circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009-1
Rating 6 10 16 20 25 32 40 50 63 80 100 125 In
(amperes)
Zs (ohms) 3.64 1.37 0.87 0.55 .35 0.22 - 230 x
2.19 1.09 0.68 0.44 0.27 0.17 0.95/(101)
(c) Type D circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009-1
Rating 6 10 16 20 25 32 40 50 63 80 1000 125 In
(amperes)
7. (ohms) 1.82 0.68 0.44 0.27 0.17 0.11 230 x
0.4 sec 1.09 0.55 0.34 0.22 0.14 009 | 95/2010)
Z, (ohms) 3.64 137 0.87 0.55 0.35 0.22 230x
5 secs 2.19 1.09 0.68 0.44 0.27 0.17

0.95/(10In)

NOTE 1: The circuit loop impedances have been determined using a value for factor Cmin of 0.95.
NOTE 2: The circuit loop impedances given in the table should not be exceeded when:

(1) the line conductors are at the appropriate maximum permitted operating temperature, as given in Table 52.1, and
(ii) the circuit protective conductors are at the appropriate assumed initial temperature, as given in Tables 54.2 to 54.5.

If the conductors are at a different temperature when tested, the reading should be adjusted accordingly.
See Appendix 3.

NOTE 3: Where the line conductor insulation is of a type for which Table 52.1 gives a maximum permitted operating temperature
exceeding 70 °C, such as thermosetting, but the conductor has been sized in accordance with Regulation 512,1.5:
(1) the maximum permitted operating temperature for the purpose of Note 2(i) is 70 °C, and

{11} the assumed initial temperature for the purpose of Note 2(i) is that given in Tables 54.2 to 54.4 corresponding to
an insulation material of 70 °C thermoplastic.


Presenter Notes
Presentation Notes
Max values when installation is under operation. Explain operation conditions
Further information for EFLI can be found in App 3 of BS7671.




MAXUMUM EFLI Z5 FOR CIRCUIT BREAKERS

¥ Table B6 Circuit-breakers. Maximum measured earth fault loop impedance (in Q) at ambient temperature where the overcurrent
device is a circuit-breaker to BS 3871 or BS EN 60898 or RCBO to BS EN 61009

0.1 to 5 second disconnection times

Circuit-breaker Circuit-breaker rating (amperes)

type
15 16 20 25 30 32 40 45 50

1 14.57 8.74 1.29 4.37 292 2.74 219 1.75 1.46 1.37 1.10 0.98 0.88 0.70 0.44

B 11.66 7.00 5.83 3.50 234 219 1.75 1.40 117 1.10 0.88 0.78 0.70 0.56 0.35



Presenter Notes
Presentation Notes
During the initial verification process, before the installation is to being put into service the max Zs for the circuit is to be compared to the adjusted values, these values are lower than those in Tables 41.2 to 41.4 of BS 7671. This is because these impedances  are measured values at an assumed conductor temperature of 10 °C, whilst those in BS 7671 are design figures at the line conductor maximum permitted operating temperature given in Table 52.1 of BS 7671 and the protective conductor assumed initial temperature given in Tables 54.2 to 54.5 of BS 7671. The values above are assumed at 10 degrees this can be adjusted if the ambient temp is different. 

What could cause our values to be exceeded?


MAXUMUM EFLI Z5 FOR CIRCUIT BREAKERS

Further guidance on Z, calculations
and other relevant information can
be found on the following SELECT

training courses:

« 208 Design & Verification
of Electrical Installations

o 209 Initial Verification

« 214 Periodic Inspection,
Testing and Reporting

Speak to a member of SELECT
staff today for further information.

SQA [SELEC
Initial Verific;
BS 7671:201¢

SQA [SELECT
& Verification
BS 7671:2018;1

Training

SQA [SELECT] Customised Award in
Inspection & Testing (including periodic
inspection) to BS 7671:2018+A2:2022+A3:2024



Presenter Notes
Presentation Notes
If you need more advice and information on Zs calculations, SELECT offers a number of training courses, including:
The 208 - Design & Verification  of Electrical Installations
209 - Initial Verification
214 - Periodic Inspection, Testing and Reporting



MEASURED EFLI EXCEEDS MAX (Z5) FOR PROTECTIVE DEVICES

Possible causes:
» Test instrument error

* Fault with
test leads

* Supply
voltage
could

impact

0.5M 1M 2M  10M  20M

Z readings | . ale &

INSULATION

CONTINUITY

® & = o

0.250 0.50 10


Presenter Notes
Presentation Notes
Test Instrument error- low batteries, test instrument at different temp to installation been tested
Fault with test leads/ probes/ croc clips- check lead not damaged probes and croc clips are firmly on terminal connections, fused leads adding resistance?











MEASURED EFLI EXCEEDS MAX (Z5) FOR PROTECTIVE DEVICES

Possible causes:

* Oversized protective
device rating

* |ncorrect characteristics
of protective device.

Pmuﬁiﬂhﬁ&ﬂl}a F

i--'-m-‘



Presenter Notes
Presentation Notes
Protective device rating- e.g being a 20 A mcb installed when a 16 A would be sufficient depending on circuit Ib
Incorrect characteristics of protective device- Type C installed when a Type B would be sufficient.
Maybe change for an RCD with right type of characteristic as previously stated for TT systems RCD can be used for Fault Protection








MEASURED EFLI EXCEEDS MAX (Z5) FOR PROTECTIVE DEVICES

Possible causes:

» EXxcessive circuit length
« poorly designed circuit
* Undersized CSA.



Presenter Notes
Presentation Notes
Excessive circuit length/poorly designed circuit undersized CSAlf.

Maybe need to work out the R1+R2 of the circuit using mΩ/m calculations. Using Tabel B1 or manufacturers data. Parallel paths may alter readings.

This could alter the thermal constraints of the conductors. 
Excessive length could lead to other factors if not correctly designed such as voltage drop. 
Could conductors CSA be increased. 

If other circuit consideration are not affected could an RCD be installed.













MEASURED EFLI EXCEEDS MAX (Z5) FOR PROTECTIVE DEVICES

Possible causes:

 Poor connections
In equipment

 Accessories

* Overloading.



Presenter Notes
Presentation Notes

Poor connections in equipment/accessories- causing a high resistance fault
Overloading causing a high resistance
Consumer unit distribution board- torque tightness










MEASURED EFLI EXCEEDS MAX (Z5) FOR PROTECTIVE DEVICES

Possible causes:

Corrosion

Environment with
a high ambient
temperature.



Presenter Notes
Presentation Notes

Corrosion- Equipment becoming damaged circuits and associated equipment damaged to due to wear tear deterioration. Even more so if the containment is being utilized as the cpc.
High ambient temp- will maybe increase resistance of conductors which may increase values possible. Operational commercial kitchen for example. The electrical installation should have been designed to accommodate this. A change of use of premises could impact the ambient temp of the existing installation increasing R1+R2 and Zs values.














MEASURED EFLI EXCEEDS MAX (Z5) FOR PROTECTIVE DEVICES

Possible causes:

» Testing through
RCD low trip setting

. RCD uplift.

hager

. /1An0,03A
cDC 263U 63A
=
_ - : g o -



Presenter Notes
Presentation Notes
Testing through RCD no trip setting- the test instrument uses a lower load which doesn’t create a large volt drop which may increase value
RCD uplift- the Zs test takes into account the resistance if the internal of the RCD again affecting results. 
A Zs test can be conducted at the line and load side of the RCD if there is the possibility of uplift.












MEASURED EFLI EXCEEDS MAX (Z5) FOR PROTECTIVE DEVICES

Possible causes:

 Electrical noise — are the
circuits that contain electronic
components, semi conductors
being tested when under load
as this can create noise which
may increase values.

« Harmonics — electrical equipment operating
at different frequency could alter the AC
waveform affecting voltage which could
Impact impedance.


Presenter Notes
Presentation Notes
Electrical noise-













AUTOMATIC DISCONNECTION OF SUPPLY CANNOT BE ACHEIVED

Section 419: Provisions where Automatic Disconnection
according to Regulation 411.3.2 is not feasible

Provides the requirements where ADS is not feasible
In certain circumstances:

I.  Where electronic equipment with limited short-circuit
current is installed e.g. uninterrupted power supply
(UPS), electrical energy storage system (EESS) on
Island mode, or

li. The required disconnection times cannot be
achieved by a protective device e.g. Zg of protective
device exceeded.

Regulation 419.3 refers to Regulation 415.2 Additional
protection: supplementary protective equipotential
bonding, when considering item (ii).



Presenter Notes
Presentation Notes
Where EESS are used in island mode an installation consideration will need to be given to the type of protective devices  possible RCD protection


SUPPLEMENATRY PROTECTIVE EQUIPOTENTIAL BONDING

Regulation 415.2

Supplementary
Equipotential
Bonding to be an
addition to fault

Alternative supplementary
bonding connections

[ Sup;')lementary —

protection. It can
be applied to: il

conductive-
part D

 The whole or
part of an
installation

 An item of

bonding conductors

_'_,.-’

cpcs

b 3

)

@ | MET
Main protective Main protective
bonding conductor bonding conductor

equipment

* A location.

Extraneous-
conductive-
part C

—
The lmstitution of
Enprasiing s Sochy

Guidance Note 8

Ear"thing & Bonding

®3ION Souepino

(0 0)



Presenter Notes
Presentation Notes
Supplementary protective equipotential bonding is considered as an addition to the fault protection required by BS 7671 in certain situations and locations. Supplementary protective equipotential bonding involves connecting together the exposed-conductive-parts and extraneous-conductive-parts are connected to minimize the touch voltages between them under earth fault conditions of a circuit. 

It may reduce the Zs but its purpose is to reduce and hold the voltage between accessible metallic parts to 50v for 5 secs in the event of an earth fault until the protective device operates. 

Further guidance on the csa and length of SEBC can be found in IET GN8



EXISTING INSTALLATIONS: REGULATION 132.16

‘ ‘ No addition or alteration, temporary
or permanent, shall be made to an
existing installation, unless it has been
ascertained that the rating and condition
of any existing equipment, including that
of the distributor will be adequate for the
altered circumstance. Furthermore, the
earthing and bonding arrangements, if
necessary for the protective measure
applied for the safety of the addition or
alteration, shall be adequate. 99



Presenter Notes
Presentation Notes

Ideally you want to be identifying and rectifying any issues regarding the earthing system as this is critical in ADS to be achieved.


DOCUMENTATION FOR INTIAL VERIFICATION Z; EXCEEDED

SCHEDULE OF INSPECTIONS

ltem | Description Outcome ltem | Description Outcome
MNO. v I NIA No. v [ NFA
1.0 | Condition of consumer’s intake equipment 8.0 | Circuits (Distribution and Final)

(Visual inspection only) 9.0 Isolation and switching
2.0 | Parallel or switched alternative 10.0 | Current-using equipment

sources of supp (permanently connected)

11.0 | Identification and notices

40 | Basic protection 12.0 | Location(s) containing a bath or shower
50 | Protective measures other than ADS 13.0 | Other special installations or locations
Additional protection 14.0 | Prosumer’s low voltage

Distribution Equipment electrical installation(s)



Presenter Notes
Presentation Notes
Let’s have a look at documentation regarding exceeded Zs values for IV and P I & T.


DOCUMENTATION FOR INTIAL VERIFICATION Z; EXCEEDED

g =
o
E
=
- i}
~ =22 e —
< g 2> 5 <
=) 8 C = =
= = E = =
et 1] o
BS (EN) 8 |°§ |S 5
60898 (0.4s) B 32 A 1.37 61008 A 100 100
61009 (0.4s) C 32 10 0.68 61009 A 30 32

61009 (0.4s) D 32 10 0.34 61009 A 30 32


Presenter Notes
Presentation Notes
Column number 12 should be the max Zs of the protective 
Column 15 rating of the RCD


DOCUMENTATION FOR INTIAL VERIFICATION Z; EXCEEDED

Insulation resistance

(R{ +R;) orR,

Maximum measured
Disconnection time (ms)
Test button operation
Manual test button operation

<
b
on
S
s
=
8
I—

Live-Live (MQ)
Live-Earth (MQ)
ENVERE T

Polarity

Remarks

RCD provides Fault Protection

RCD provides Fault Protection

RCD provides Fault Protection



Presenter Notes
Presentation Notes
Record the R1 + R2  in column 21,  Zs in Column 27 and RCD in disconnection. Record in the remarks column RCD used for Fault Protection.

**NEW IMAGE TO COME**


PI&T DOCUMENTATION MAX Z5 EXCEEDED

ITEM
MO

DESCRIPTION

INTAKE EQUIFMENT (VISUAL INSPECTION ONLY)

Mote 1: Where inadequacies in the intake equipment are encounterad, which may result in & dangerous

situation, the person ordering the work and/or dutyholder must be informed. 1t s strongly recommended that
the person ordering the work informs the appropriate authornty.

Mote 2: For this secton only, where inadequacies are found, an "X’ should be put against the appropriate
iterm and comment made in Secton k.

OUTCOME
{Lse codes atndss. Prosde add imeoina
COammant whire appropaane C1, £2,
C3 andl Fl coafad b 10 B reoonded
in Sactian K of the Conaitkon Renon]

1.1 Distributor'supplier intake equipment
= Service cable
EI-IZ|IJI|'.'I-I'T|E|I'|1:



Presenter Notes
Presentation Notes
If an issue with the Ze has been found it should be highlighted in Section 1 of the SOI.


PI&T DOCUMENTATION MAX Z5 EXCEEDED

5.1 Identification of conductors (514.3.1)
52 Cables comectly supported throwghout their run (521.10.302; 522 8.5)
53 Condition of insulation of live pars (416.1)
54 Mon-sheathed cables protected by enckosure in conduit, decting or trunking (521.10.1)
= To include the integrity of conduit and tnunking systems (metalic and plastic)
55 Adequacy of cables for current-camying capacity with regard for the type and nature of installation
(Section 523)
T (SR T T TR TS Sl = = - - Electrical’

Safety
V Professional

|57 | Adequacy of protective devices: type and rated current for fault protection (411.3)

BEST PRACTICE GUIDE

ELECTRICAL
549 Wiring systemds) appropriate for the type and nature of the installstion and external INSTALLATION
influences [(Section 522) CONDITION
510 Concealed cables installed in prescribed zones (see Section D. Extent and limitations) (522 .6.202) EE'EOET'ITE
51 Cables concealed under floors, abowe cedings or in walls/partitions, adequately protected srdaolay ciec Tealinstlatin
against damage (see Section D. Extent and limitations) (522 6 304) siig s QA @

512 | Provision of sdditional requiraments for protection by RCD not exceading 30 mé:

= for all socket-outlets of rating 324 or lese. undess an exception is parmitted (411.3.3)

= for the supply of mobile eguipment not exceeding 324 rating for use cutdoors (411.3.3)

= for cables concaaled in walls at a depth of less than 50 mm (522.6.202; 522.6.203)

= for cables concealed in walls/partitions containing metal parts regardiess of depth (5226, 2003)
= Final circuits supplying lumanasres within domestic (household) premises (411.3.4)

5.13 | Prowision of fire barmiers, sealing amangements and prolection against thermal effects (Section 527)
514 | Band Il cables segregated/separated from Band | cables (528.1)

515 | Cables segregated/separated from communications cabling (528.2)

516 | Cables segregated/separatad from non-alectrical services (528.3)

517 | Termination of cabdes at enclosures - indicate extent of sampling in Section D of the

report (Section 528)

= Connections soundly made and wnder no undue strain (526.6)

= Mo basic insulation of a conductor visible cutside encioaurs (526.8)

= Connections of live conductors adequately enclosed (526.5)

= Adequatety connected at point of entry to enclosure (glands, bushes etc.) (522.8.5)

518 | Condition of sccessories including socket-outlets, switches and joint bowes (851.2(v]]

519 | Suitability of accessories for axtemnsal influencas (512.2)

530 | Adequacy of working space/accessibility to equipment (132.12; 513.1)

521 Single-pole switching or protective devicas in line conductors only (132.14.1; 530.3.3)



Presenter Notes
Presentation Notes
If an RCD has not been provided for Fault Protection and Zs is exceeded a C2 outcome should be allocated.

 Where an installation is fully loaded and the conductors are at their normal operating temperatures, measured loop impedance values can be directly compared with the maximum values of EFLI set out in the tables in Chapter 41 of the Regulations. Loop impedance data for unloaded conductors at 20 °C can be found in the IET’s On-Site Guid



PI&T DOCUMENTATION MAX Z5 EXCEEDED

40 CONSUMER UNIT(S) / DISTRIBUTION BOARD(S)

4.1 Adequacy of working spaca/accessibility to consumer unit/distribution board (132.12; 513.1)

42 Security of fixing (134.1.1)

43 Condition of enclosure(s) in terms of IP rating etc (416.2)

44 Condition of enclosure(s) in terms of fire rating etc (421.1.201; 526.5)

45 Enclosure not damaged/detenorated so as to impair safety (651.2)

4.6 Presence of main bnked switch (as required by 462.1.201)

4.7 Operation of main switch (functional check) (643.10)

4.8 Manual operation of circuit-breakers and RCDs to prove disconnection (643.10)

49 Correct identification of circuit details and protective devices (514.8.1; 514.9.1)

4.10 | Presence of RCD six-monthly test notice, where required (514.12.2)

4.1 Presence of alterative supply warning notice at or near consumer unit/distribution board (514.15)
4.12 | Presence of other required labeling (please specify) (Section 514)

4.13 Compatibility of protective devices, bases and other components; comrect type and rating (No signs of
unacceptable thermal damage, arcing or overheating) (411.3.2; 411.4; 411.5; 411.6; Sections 432, 433)
4.14 | Single-pole switchang or protective devices in line conductor only (132.14.1; 530.3.3)

4.15 | Protection against mechanical damage where cables enter consumer unst/distnibution board 522.8.1;
5228.5; 522.8.11)

4.16 | Protection against electromagnetic effects where cables enter consumer unit/distribution board/enclosures

RCD(s) provided for fault protection - includes RCBOs (411.4.204; 411.5.2; 531.2)

4.19 Confirmation of indication that SPD is functional (651.4)
420 | Confirmation that ALL conductor connections, including connections 1o busbars, are correctly located in
terminals and are tght and secure (526.1)

421 Adequate arrangements where a generating set operates as a switched alternative to the public supply
(551.6)

422 Adequate arrangements where a generating set operates in parallel with the pubdic supply (551.7)



Presenter Notes
Presentation Notes
If an RCD is used to provide Fault Protection


PI&T

SECTION K. OBSERVATIONS

DOCUMENTATION MAX Z5 EXCEEDED

Referring to the attached Schedules of Inspection and Test Resulis, and subject to the limitations specified at Section D, Extent and
Limitations of the Inspection and Testing: [J No remedial action is required [J The following observations are made:

Inspection
Schedule ltem
MNo. or ‘Test'

OBSERVATIONS

Classification
Code C1,C2,C3
or Fl (see below)

~The kitchen socket-outlet circuit protective device

............................................................................................................................................ (072
_Wwill not operate in the required time in the eventof 1
..afault (Zs exceeded) and an RCD for fault .. B ST
..... protection has not been provided. . ... ...
One of the adjacent Codes, as appropriate, has Danger present. Risk of injury. Inmediate action required. CA
been allocated to each of the observations made . : " .
above (o indicate to the person(s) responsible for the Potentially dangerous — urgent remedial action required. c2
installation the degree of urgency for remedial action. | Improvement recommended. c3
Further investigation required without delay. Fl

[ Additional observations are recorded on the following number of continuation sheet(s)
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[TAKE QUESTIONS]

Thank you everyone, I will be around for the rest of the day if you have any further questions.

[HAND BACK TO DOF]
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Good Quality Retrofit qico

— PAS 2035:2023

Clause 6
Clause 6.2 defines outcomes that should be considered when

PAS 2035:2023 undertaking retrofit, these include but are not limited to:

Retrofitting dwellings for * Reductions in energy costs and/or alleviation of fuel poverty
improved energy efficiency —
Specification and guidance

* Improvement of IAQ (internal air quality)
* Elimination of condensation, damp & mould
* Improving the management of moisture within the building



Presenter Notes
Presentation Notes
PAS 2035 – specification for good quality retrofit. As part of retrofit planning, intended outcomes must be agreed upon. Examples within the standard include reductions in energy costs and alleviation of fuel poverty, improvement of IAQ, and elimination of condensation, damp and mould. Where intended outcomes are not achieved, further monitoring and evaluation is required and this should follow BS 40101.
Unintended consequences:�Energy efficiency upgrades without appropriate ventilation can lead to unintended consequences, one of which is damp & mould
Making the envelope more airtight reduces natural ventilation
Poorly specified or poorly installed energy efficiency measures can lead to unintended consequences e.g. thermal bridging, interstitial condensation



Good Quality Retrofit qico
— PAS 2035:2023

Clause 13

Clause 13.1 States that the Retrofit Coordinator shall evaluate every
PAS 2035:2023 retrofit project to determine whether the intended outcomes of the

Retrofitting dwellings for project have been realised.
improved energy efficiency —
Specification and guidance

Clause 13.5 States that when further monitoring is required, a further
monitoring and evaluation plan, in accordance with BS 40101 should be
in place. This plan should identify any necessary remedial work.




Good Quality Retrofit

Qico

— BS 40101:2022

Clause 5

BS 40101:2022

BSI Standards Publication

Building performance evaluation of
occupied and operational buildings
(using data gathered from tests,
measurements, observation and user
experience) — Specification

bsi.

Clause 5.7.1
States that where required, internal conditions should be monitored and

analysed by three core metrics:
e air temperature (°C)

* relative humidity (%)

* CO2 concentration (ppm)

These core metrics can be monitored using either building integrated
sensors or standalone sensors. Where battery powered sensors are used,
their data capacity and battery life should be greater than 12-months (at
30 min logging intervals)



Good Quality Retrofit qico

— BS 40101:2022

Clause 5

Clause 5.7.2
For dwellings, internal temperature and relative humidity shall be

measured in the living room and main bedroom as a minimum.

Note 1 recommends considering adding additional sensors in kitchens
R S and bathrooms as they are key sources of moisture.

occupied and operational buildings
(using data gathered from tests,
measurements, observation and user

experience) — Specification Carbon dioxide concentration should be measured in the main bedroom
as a minimum, other regularly/heavily occupied areas should also be
considered (e.g. living room)

bsi.




Monitorin(? and Evaluation Tools Qico

— The Connected Home Solution




Monitoring and Evaluation Tools ehas

— EI1000G Gateway
® smartLINK”

* Collects data from sensors via SmartLINK v Gateway Mains Absent

v Gateway Low Battery

v Gateway Check-In

AN Sends data to cloud via GSM network |

—_—

* Mains powered with battery backup

e Builtin SIM

i)\

« Connection monitored




Qico

.Monitoring and Evaluation Tools

EiITOO0G Gateway

] e Gateway is 3™ party accredited by BSI
bsi. Q) &% to dedicated standards:

Kitemark™ Certificate

This is to certify that: Ei Electronics
Shannon Industrial Estate

Internet of Things (loT)

Treland

Security of device against common vulnerabilities for use in
. a commercial environment

In respect of:

Internet of Things (IoT) -
Security of a device against common vulnerabilities for use in a commercial environment

This issues the right and licence to use the Kitemark in accordance with the Kitemark Terms and Conditions
governing the use of the Kitemark, as may be updated from time to time by BSI Assurance UK Ltd (the "Conditions™).
All defined terms in this Certificate shall have the same meaning as in the Conditions.

The use of the Kitemark is authorized in respect of the Product(s) detailed on this Certificate provided at or from the
above address.

A
For and on behalf of BSI: Frank Lee, Product Certification Technical and Compliance Director
First Issued: 2021-03-26 Effective Date: 2021-03-26
Latest Issue: 2021-03-26 Expiry Date: 2024-03-25 &
Page: 10f 2 E

KM
735628

..making excellence a habit”

operty of BSI Assurance UK Led, Kitemark Court, Miton Keynes MKS BPP, United

nder number 7805321 at 389 Chi:

gh Road, London W4 4AL UK.




Monitoring and Evaluation Tools ehas

— Environmental Sensors

Gather data on indoor environmental conditions

* Send data wirelessly to cloud via SmartLINK
gateway

* Advanced machine learning technology
Interprets data

* Actionable insights presented via desktop
dashboard



Monitoring and

— Environmental Sensors

Ei1020
ﬂ ﬂ Temperature &
Humidity

v’ Condensation, Damp, Mould
v’ Cold Home Risk

v’ Excess Heat Risk

v’ Heat Loss Risk

— - Qico
—valuation Tools
Ei1025
ﬂ H Temperature, Humidity &
CO,
v" Condensation, Damp, Mould v* Draught Risk
v Cold Home Risk v’ Indoor Air Quality Risk

v Excess Heat Risk v Void Risk
v’ Heat Loss Risk v Dust Mite Allergy Risk



Monitoring and Evaluation Tools qico

— Environmental Sensors

Battery powered — 10-year life

* More sensors, more granular data

Data from each area pinpoints risk

e Structural versus Environmental insight

0
m
W)
(@)
0
74
A
@)
O

ONINIG FooxuHLYS

NIHDLPA




Monitoring and Evaluation Tools eha

— Signature of Mould Insight

e |dentify if an issue is Structural or
Environmental

 Room specific insights
* Detailed analysis of 6 components
* Rolling 8-week period

* Recalculated daily



.Monitoring and

— The Platforms

Portolio

© oo view

Feod

Reports

Property

Admin

Finance

Holp

Active Alerts

Connected Propsrties
9107500 (18.2%)

Priorty Maintenance

insights

Hi Risks

—valuation Tools

Qico

Monitored Rooms Total Connected Devices
420 510

(125)  Actve lert Types
Priorty Maintenance.

Maintenanc

ey Disconnected

Insignt Types

Portal

P R

() Acotometcommo | (] Nesarie?

Total Active Alerts.
123

‘Connected Devices Installed

Install Sign Out

d& Version 1.0.7

@SmartL.INK

% Add Installation

@ View Installations

Installer
App

P

My Crib

/

Resident
App



.Monitoring and

— The HomeLINK Portal

HomeLINK

Portfolio

& One View

Feed

Reports

Property

Admin

Finance

Help

Connected Properties

9107500 (18.2%)

Active Alerts

Alarms

O

Priority Maimtenance

Maintenance

Insights

High Risks

Medium Risks

Low Risks

)

Monitored Rooms
420

(123 Active Alert Types
Priority Maintenance

G#  Head Removed

Maintenance

Iains Absent

G Battery Di

insight Types

Cold home risk

Damp and mould risk
Draught risk

Dust mite alergens risk
Excess heat risk

Heat loss risk

Indoor air quality risk

Void risk

10

—valuation Tools

Qico

Aico HomeLINK Demo ‘ Need Help? ‘ ED

] Total Connected Devices ! Total Active Alerts
5 3

20

Number Of Insights

Megium

High

(123)  Connected Devices Installed
# B O Environment & Carbon
Dioxide or
Environment Sensor
Gate
Fire Alarm

bon Monoxide & Fire
Alam

Smart Meter Gas &
Electrici

arbon Monoxide Alamm

esigned for Landlords

Pl based dashboard
ortfolio view - top level
roperty view — drill down

ranular view — raw data
export to excel



Monitoring and

—valuation Tools

Qico

— The Installer App

Version 1.0.7

Qico

@ SmartLINK

$ Add Installation

& View Installations

Install systems - QR code scanning
View status of devices
View event history of devices

Add/remove devices



Protecting Zero Carbon Technology coo

— BS 5839-6:2019+A1:2020

Clauses 10 and 12

Clause 10 provides information on sensor types and their selection

BS 5839-6:2019+A1:2020 ) ) ) ..
* Nosingle type of detector is the most suitable for all applications

* BSi Standard “No single type
of detector is the most
suitable for all
applications and the
final choice is
dependent upon
individual
circumstances.”

Clause 12 provides information on limitation of false alarms

All fire detectors respond to some extent to phenomena other than fire

Choice of detector type needs to take into account both the type of fire that
might be expected and the need to avoid false alarms

bsi.

..making excellence a habit”




®
Protecting Zero Carbon Technology

BS 5839-6:2019+A1:2020

Qico

Clause 11.2 Note P

p) Where photovoltaic power systems, boilers, and UPS systems are installed within loft spaces, a

smoke detector/alarm or multi-sensor fire detector/fire alarm should be installed.

NOTE 3 To avoid unwanted alarms, this is typically an ionization chamber smoke detector or a multi-sensor
detector with drift compensation.

Clause 12.2 Note G

g)

If itis necessary to install a smoke detector in a room or area in which significant quantities of
dust or dense tobacco smoke are likely to occur (e.g. a dusty loft space), either:

1) anionization chamber smoke detector should be used in preference to an optical smoke
detector, unless there are overriding reasons to the contrary; or

2) amulti-sensor fire detector may be used, provided that it would be likely to minimize
unwanted alarms resulting from dust ingress or tobacco smoke ingress.

— 7 T =<
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Protecting Zero Carbon Technology

— Limitation of False Alarms

LESS RESPONSE
// |
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Protecting Zero Carbon Technology Qico

— Multi-Sensors

OPTICAL /HEAT S

. lIdeal for Open plan areas & Lofts with electrical equipment
« Increased resistance to false alarms

HEAT/CO e

« ldeal for Kitchens and garages with fuel burning appliances
« Dual alarm tones & visual indicators

OPTICAL /HEAT/CO ==

. ldeal for Lofts/Living/Open plan areas with fuel burning

appliances
« Increased resistance to false alarms




Qico

Protecting Zero Carbon Technology

— Multi-Sensors

Multi-Sensor alarm

/ passes all these test
Lo
(o]
-§0 MULTI-SE
o)) X
£ L
£
o

fires to get the
= ‘)
TR ﬁ (\\\;’//)
-
TF8*
e L}
Low Temperaty"
Heat (Diesel)
alarms have to pass this ¥ -
test fire to get the L

BS EN 14604:2005 &

BS EN 5446-2:2003
BS EN 5446-2:2003

Test Fire (TF)
Categories

plus extra commerial
test fires.

Optical

alarms have to
pass these test
fires to get the

N

BS EN 14604:2005

il
NSOR FIRE
ARM




®

Qico

.Protectlng Zero Carbon Technology

Multi-Sensors

Drift compensation is designed
into all Aico alarms at
conception:

BS 5839-6:2019+A1:2020

Multi-level Dust Compensation —should
any minute particles pass through the ultrafine
mesh the algorithm automatically recalibrates
to compensate, whilst maintaining the alarm
threshold.

BSI Standard

“False alarms are
not simply a
nuisance; they are
seriously
detrimental to fire .
safety.” HE N &

All Aico Alarms

containing an Optical
sensor — have this feature

v “ as standard

bsi.

~.making excellence a habit”
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Technology

— Future Expansion

Qico

Smart Meter / | 8

Integration / /B
/ !\.
HomeLINK / — -
/ s ' -
Platform TEC "R

Radon Sensor,
Universal Input &
Wet Heating

_ System Monitoring
Environmental

Sensors

Continued

Fire & CO Expansion

Alarms



Further Training

Qico

Gold Standard Installer

s

Qico

GOLD
STANDARD

¢

® >

QIco

BECOME A

GOLD STANDARD
INSTALLER

At Aico, we understand what a huge responsibility it is to provide home life
safety devices into UK homes, which is why we hold both ourselves and the
partners we work with to such a high standard.

Gold Standard Installers are another way to ensure the safety of UK homes
and their residents.

How can | become Gold Standard?

@ Complete our free FIA accredited Expert Installer Training
@ Join thousands of others in our rewards-based Installer Community
@ Expand your knowledge with our free City & Guilds Training

@ Be a member of NICEIC, NAPIT, Select or FIA

Any guestions regarding the new Gold Standard rating, please contact your
local Relationship Manager.

I’m already Gold!
If vou believe you already O} i:E
meet the criteria to be an -
Aico Gold Standard r
Installer, scan here.

GOLD

STANDARD

—




Dl Eurther Training ae

— Next Steps...

EXPERT
INSTALLER

Qico

Domestic Fire & CO
alarm systems

City&
Guilds

ASSURED
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[TAKE QUESTIONS]

Thank you everyone, I will be around for the rest of the day if you have any further questions.

[HAND BACK TO DOF]
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Kahoot!

TECHNICAL QUIZ

‘

EEEEE

MAY/JUNE 2025


Presenter Notes
Presentation Notes
We’ll now hand over to our Events Manager, Linda Rolfe, who is going to guide you through our quick technical quiz. Take it away Linda…

[LINDA TO TAKE OVER]
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EEEEE

THANK YOU
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Presentation Notes
[HAND BACK TO DOF]

Thank you for coming, hope you have enjoyed the day. Please stick around for lunch, we will be happy to discuss any further questions that you may have.
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[HOLDING SLIDE TO SIT ON SCREEN AT START AND END OF EVENT]
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