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ABOUTFEEDS

The Forum for European Electrical Domestic Safety is agyoeernmental organization created in 2017 to
improve home electrical safety in Europe.

The FEEDS forumnites European organizens representing consumergenants, firefighters, insurance
companies and electrical safety professionalbo join forcesto work towardsimproving electricalsafety in
dwellings.

The Forum pursues three main complementary objectives:

1 To ontribute to improvingthe quality ofdata on domestic fires witlan electrical origin in every
European country and at European level

1 To dentify and promote solutions in Europe to reduce the number of electrical accidents and fires from
electrical souresin dwellings

1 To makethese solutionseasily availabléo all the stakeholderthroughout Europe

Theresults of thework of the FEEDS Forware available to all stakeholdersvolvedin household electrical
safety in EuropeStakeholdersre free tomakeuseof it to supporttheir case andacilitate action in the
different Member States of the Europeamidn.

The FEEDS Forwompriseghe following organization&020):

1 European organizations
Electrical Contractorm EuropeEuropeOn
European consumer voice in standardization (ANEC)
European Committee of Electrical Installation Equipment Manufacturers (CECAPI)
Europacable
European Copper Institute (ECI)
European Fire Safety Alliance (EFSA)
Federation of the European Union Fire Offiéasociations (FEU)
0 Insurance Europe Prevention Forum
1 National organizations
o Confédération Nationale du Logement (Gi\Erance)
o Electrical Safety First (E&Bnited Kingdom)
o Groupe de Réflexion sur la Sécuktéctrique dans le Logement (GRESEtan@)
0 Dutch Burns Foundation (NBSletherlands)

O O O 0O o o o
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1. EXECUTIVEUMMARY

In the pastl20 years, electricity has become theedominantenergysource inour everyday life.ts applications
have improved our comfort and safety, multiplying the meansrggrtaining and communicating.

However, domestic electricity can be dangeroBgecifically the safety ofolder electrical installations is a
concern in the countries of the European Union, given theremovationrate of dwellings and their electrical
installations. At the same time, the uses of domestic electricity continue to diversify and develop, posing
increasingly important challenges in terms of quality and safety.

The safety deficiencies of obsolete electrical installations generally resulttireraging of their components,
the lack of maintenance anithappropriate usageThe dangers they represent are also clearly identified. The
risks of electrification and electrocution are well knoamd reduced during last decaddsut fires of electrich
sourceand their consequenceare the most worryingoday.

Statistics from aumber ofEuropean countriesevealthat electrical
fires account for 3 - 30% of all domestic firesan increase ob -
10%in the last 10 years The total number of fires of electricalrigin
in the EU is estimatetb be 273,000per year Their consequences
are dramatic in terms of fatalitiesnjuriesandthe economic costo
society

Although Europe and European countries have advanced standards to eéhsusafety of domestic electrical
installations, their application is generally reserved for new electrical installations. In order to improve the safety
of old electrical installations, the solutions observedfanare to establish referencguides andmethods for
safety and to carry out awareness caamgns and periodic inspectiomsforming occupants about the risks of

their old electrical installations. More rarely, countries have opted for regulations that directly empower
homeowners with regard to the safety of their electrical installation.

European Union countries therefore face a majballengan regard to domestic electrical safetyspecially as,

in practice, tke number othazardous installations is expected to continue to rise if nothing is darresponse

to this, models of cooperation have emerged in some countries. The eftawss of the resulting solutions is
still subject to an important preliminary step: to improve the statistical knowledge on the state of the old
domestic electrical installations and their consequengsticularly in terms of fires. Out of sugmowlede,
suitable solutiongan then be developed

Recently, the European Commission sent a strong signal to the Member Statestsmi#vised Energy
Performance of Buildings Directiy@uly 2018) It advocates the development of national policies sarfety
inspectiors and upgradingdomestic electrical installations as part of more extengiv@gramsto renovateold
buildings.
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2. INTRODUCTIGNWHY DOES IT MATTER

In a time span obnly 120 years, electricity has become such a vital part of our dailthlfieis hard to imagine
living without. Electrical applications have brought additional efficiency, comfort, entertainment, safety and
security to our homesBut as isthe case with many good things, the advantages do not come without a
downside. Electricty, if managed wrongly, can be dangerous. We are all familiar with the danger of
electrocution. Less evident is the danger of electricity to start a fir&urope 25 to 30%of all domestic fires
have an electricadource

Hectricallyinduced fires case1,000 tol,200fatalities and6.25
billion euro of property damage in the EU each year

In some countries, e.g. the US and Japan, this danger has been recognized:

il

In the US, the number of firgeer yearhas gone down from 3.3 millioi@r 44,000/million dwellingstp

1.3 million(or 11,000/million dwellingspetween 1977 and 2015. In the same period, the number of
fire deaths has decreased from more than 7,d9@/million dwellings)to roughly 3,000(26/million
dwellings) A majorcontributor to this success storig the electrical safety promotiasnof the National
Fire Protection Association (NFPA].

In Japan, an inspection of the electrical installation every 4 years has been mandatory for all dwellings
since the early 1960s. A slar law is in force in South Korea since the early 1970s. Fire statistics in both
countries demonstrate the positive effect of this measure: the number of fires has been retiyced
close to 90% sie inspections became mandatory. Moreover, the regulagofved the problem of
electrical safety in old buildings.

In a recent congress on the matter in the US, the NPFA presiitafauley warnedf the new challenges in
electrical safety that aréacingus,due in no small measute technology and lifestylechanged1].

df we do not step up with additional measures to improve dstie
electrical safetysoon, the issue is likely to become even more urgent
in the futureg

The downward trend of fatal accidents might sputter and even be revefseeldo nottake further action This
is the case fothe following reasons

1 Inthe shortterm, there is the acute problem of the old housing stock with ageing electrical installations
The annual renovation rate for EU dwellings is lof@round 1%), and sigicantly lower than the
growth of the building stoclged?25 years and older (1.75% on the average). As a result, the average
age of the electrical installations in EU dwellings is increasing at a speed of 0.75% per year.
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1 Inthe medium term, there is thessue of new types of electrical applications that are entering the
domestic environment and that require a new approach to safety

0 9dzNP LISQa LI Lydzt | { Khanks tdtéchnbl@Bal assistamtk (eMcid stair lifts,
remote doctor consultationsafety alarms, etetera) an increasing number of people can
remainin theirhomes to a much highexge. These technologies create an extra challenge for
the electricalinstallations inwvhat are often old houses.

0 Thanks to government suppaaind market @velopment the generation of local electricity
through PV panelfias become popular in many EU countries. This radically changes the
concept of theresidential electrical installation, introducing new hazards amthe process
demandingnew safetyrequirements.

0 Residential heatig and private vehicle transpomyhich haven the past relied primarily on
fossil fuelsare expected tde gradually electrified in the comimdecade Heat pump
compressors anelectric vehicle chargg pointsare additional tothe normalgrowth of
domesticelectrical applicationdgncluding the evegrowing number ofechargeal# devices
and the market breakthrough of domestic batteri@hesenew applicationsubstantially
increase the loadn residential electrical instlations, demandingan increased emphasis on
electrical safety.

The Grenfell Tower disaster in North Kensington, London, on 14 Junehaeiavived discussionfaomestic

fires in EuropeAccording to the latest investigationd)e fire may havestarted with an electrical appliance
malfunction and caused 72 deaths, while a further 70 people were injured. Since the fire, the issue of fire
prevention has gradually grown in importance.
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3. ELECTRICAL SAFBVMAT ARE THE RISKS AND WHO ISTAEREC

OLD HOUSING STOAMDSLOW RENOVATION RRAEED TO OBSOLETE ELECTRICAL
INSTALLATIONS

Once dwellingsurpass the age df5 to 20 yearsa regular inspection ardif necessary renovation of the
electrical installation starts to besquired topreventelectrical safety issues from developing

The EU has an old housing stock. According to@d@ Research Institute for the Built Environmianthe
Netherlandq2, p.54] the age distribution of houses in the EU is as follows:

: Houses from Houses from ~ 10USeS from Houses from
per year # Dwellings befo(rOeA))1970 before 1970 (#) befo(roe/:o)1990 before 1990 (#)
Austria 3778 180 514 1941 985 78.10 2 950 759

Czech Republil 4 537 920 50.1 2273 498 87.70 3979 756
Denmark 2790 751 62.2 1735 847 87.90 2 453 070
Estonia 613 729 53.6 328 959 94.70 581 201
Finland 2 908 245 37.2 1081 867 77.20 2 245 165

France 30117 733 47.6 14 336 041 83.00 24 997 718
Germany 41 550 300 74.3 30871873 87.50 36 356 513
Greece 6 384 353 421 2 687 813 85.70 5471 391
Hungary 4 246 045 48 2 038 102 88.90 3774734
Ireland 1815 045 333 604 410 60.70 1101732
Italy 24 141 324 60.9 14 702 066 91.90 22 185 877
Latvia 915 871 49 448 777 88.60 811 462
Lithuania 1124 929 62.6 704 206 93.70 1 054 058
Luxemburg 221 828 76.6 169 920 93.30 206 966
Malta 144 474 443 64 002 79.60 115001
Netherlands 6 921 070 47.8 3308 271 80.20 5 550 698
Poland 14 282 292 50.1 7 155 428 87.10 12 439 876
Portugal 5 661 637 39.3 2225023 74.20 4200 935
Romania 7 769 601 52.7 4094 580 91.30 7 093 646
Slovakia 1775079 451 800 561 91.70 1627 747
Slovenia 710 061 50.6 359 291 89.80 637 635
Spain 25 382 000 46.6 11 828 012 84.30 21 397 026
Sweden 4763 585 63.8 3039 167 90.00 4287 227
UK 27 864 444 55 15 325 444 96.80 26 972 782
Total 220 420 496 5184 114 265 985 86.00 189 561 627

Tablel ¢ Distribution of house age across EU countries (Belgium is left out because no figur&8Siftare
available;Bulgaria, Croatia and Cyprus are left out because of a general lack of figures)

We see that 866 of thehouses in the EU are more tharbZears old and1% are more than 4years old.

35% ofhouses in the Edate from the period between 1970 and 1990, aHiare typically the houses requiring
a first entire renovation today. fle average annual building rate in this period, relative to the total numbers of
dwellings today, wa$.75% € 35%4 20 years).
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Thecurrentrenovation rates cannot keep up withe buildng rates that were showat that time. In 2011, the

Building Performance Institute Europe (BleHEmatedthe annual renovation rate of the electrical installation

in residential buildings across Europe to be I36p.103] This figure included atnovations others than those
relating to a single energy saving measukecording to the BPIRis figure is in line with a study carried out
for the European Commission and led by the Fraunhofer Institute.

Fromthese figures we can conclude thiiie number of Europeahouses % years and older that have never
seen a renovationf the electrical installationshas riserat an annualrate 0f0.75% of the total housing stock (=
1.75%minus1%).

% of total housing stock
40

35

30

/
’e / + 15%
) / -
) /) -
5 y
/

2015 2035

@mm=== Building rate 35 years ago s Current renovation rate
(cumulative) (cumulative)

Figurelt The houses ofslyeas and older that have not yet seen a renovation of the electrical installation will
grow by 15% of the total housing stock over the next 20 years.

Apart from the slow renovation rate, the quality of the renovations is another point of con&udlies carried
out in the UK by BSRIA][and the CFRI5] at the end of the 1990s showed thit 25% of the renovations of
the electrical installation at that time, no complete-wdring was executed. If no new renovation was carried
out since then, thse houses of which many were constructed before 1970ave still never seen a complete
NEBGANRYIAD ¢KS GANRY3I FNRY 0STF2NBE moptn gAff KI @GS
R2YSaGAO St SOGNROIf | LiLJdokd@ouitAvBrgdver, thy WresitieiRdel@e dightibé |

0802Y
Y Rl NJ

subject to ageing. The insulation material, for example, could show signs of wear causing leak currents or short

circuits.

The objective enshrined in the recently revised Energy Performance of Buildiegsve (EPBD) to reach a
¢highly energy efficient and decarbonised building stock by 2050\ Y shalzi.Buhisntee higher renovation
rates in the future.
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POPULATION WITH LOWER LIVING STANSARORE EXPOSELELECTRAC HAZARDRS

Electrical skety and fire protection alsdvavea social dimension. According &UK survey[6], demographic
groups with lower social living standardand affected by energy povertyun more than average rislof
accidents from electricadource while itisprecisely these groups that tend to be disadvantaged already in other
areas.

A first cause behind this social gap is thgartmentstend to be less safe than houses. In apartments, the
maintenance of the electrical installation is often a joint respofisjbbetween all the inhabitants and eo
operative owners of the building. A disgrartionate number ofcasualtiefrom fires occur in high rise building
(> 3 floors) without connected terraces or fire escapes. As a result, apartments represent 16%res blitf
50% of the firecasualtieq7].

A second cause behind this social gap is thated dwellings tend to be less safe than owrsgcupied ones.

It is also important tanote that older peopleare disproportionally at risk from electrical safety haisadue to
their often poor housing conditions, the health issues they may haw¢he lack of advice and practical help
available to theni8].

1 Even if elderly people adeouseowners they still run a risk that is above the average. These houses
are often old and the budgets for repair works, inspection or renovatismallto non-existent As a
result, thehousedack thenecessaryeatures that can protect their occupants from electrical hazards

1 The number oft65people that rely on the private rented sector for their dwelling is predicted to double
by 2035 8] due to the ageing population, the preference of older people to remain in their own homes
for as long as possible, and the lack of social housing (see also #H@KubLIG SNJ ¢/ Kl y3IAy3 RS
'y R f A mMAandd)t Séhépivately rented dwellings have a safety record that is below the
average On top of that, older people are often vulnerable and operexploitation by alandlord.
{2fdziA2ya (G2 O2dzy iSNJ GKAAa | NB LINE LI &S Rpaktigular KI LIJG S NJ
inthesubOK I LIGSNJ aLyalLlSOiGAz2zy 2F SEAalGAy3 St SOGNROLE Ay

Finally,it is worth mentioning thatpeople with reduced mobility affected by physical disabilities or obesity,
may not face higher electrical hazard risks per se, but mayeker face higher injury or death risks when their
houses catch fire, as it may take them more time to leave their buildings compared to other people. Specific
preventive measures should therefore be considered for them.
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The worst affected regions are the east and west Midlands, which features
large numbers of Victorian homes, where about a quarter of a million rental
properties suffer from category 1 hazards, according to the figures compiled
by Labour based on the English Housing Survey. These hazards include
exposed wiring or overloaded electrical sockets, dangerous or broken boilers,
very cold bedrooms, leaking roofs, mould, vermin and broken stairs.

Over a quarter of privately rented homes in the West Midlands are
classified as unfit for human habitation

@ Private rented sector @ Local authority @ Housing association
% 5 10 15 20 25

West Midlands
North-west —
East Midlands
East
South-west
Yorks & Humber
North-east
London

South -east e
All England

Guardian graphic | Source: Labour analysis of English Housing Survey. Homes with category one hazards,
percentage of total rental stock

Figure2t Excerpt from The Guardian newspaper artitfundreds of thousands livingsqualid rented homes
AY 9 Y, B8HENuAriR2018]9).

EMERGINGRENDS WITH POTENTIAL NEGATIVE IMPACT ON ELECTRIC SAFETY

The ageing European housing stock, the slow renovation rates, and the related social dimension are
compromising the efforts that have been made in the past decades to improve electrical safetyiicooamtries
throughout Europe. It requires a reactigmthe short termto counter this trend.

Other changing conditionwill put even more pressure on residential electrical safety in the near future. The
energy transition andts technologes, as well achanging demography and life style8l demand a reactioin
the medium termto avoid them abrogating the positive trend of increasing electrical safety.

1 The energy transition and its technologs. Thanks tofavorablepolicy measuresnd reducing prices,
rooftop solar PV panelshave become popular amonggsidential electricity consumerthroughout
Europe In some EU countries, rooftop solar PV systems are increasingly being sold together with
another electrical technologybattery storage Another trend is the electrification of residential
heating systemsThe environmental balance is shifting fewor of electrical heatingthanks to he
decarbonization of electricity generation and the developmentle&in electrical buildintechndogies
such as heat pumps. In the near future, private vehicle transport is tikelydergo a similar evolution
All these new electrical devices in the houdeV panelspatteries, heat pumps,EV chargers can
representa serious challenge for the domestilectrical system and its safety. All stakeholders should
collaborate to make sure that the advantages ofsh new technologies do not get overshadowed by
the appearance of previously absent safety hazards.
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f Changing demography9 dzNP pdfulation is ajeingand this will continue in the near future. A
related trendis that older people will continue to live independent lives in their own home until a higher
age.Thiswill be partlybecause they prefer to do so amatsopartly out of necessity: having the elderly
live safely at home for a longer time both takes the pressure off the increasing demand for care and
reduces the costs to national health servicé4any technological solutions exist to assist elderly
people living at home many of whichare electrically operated. This means that the house and the
electrical installation need to be adapted to carry out all those functions without introducing new safety
hazards. An extra difficulty in this matter is that most elggreople live in houses of a considerable
age that have often not seen renovation a long time if at all Assisted livingechnologyshould
therefore go hand in hand with a wélinctioningprogramthat enhances residential electrical safety
and prepaes dwellings for lifdongliving.

1 Changing lifestyles. Life-styles are continuously changing and houses need to be adaptable to cope
with those changes. One of the main issues is that most dwellings suffer flack af sockets even
relatively new hases. This problem has grown bigger with the increase in electronic devices used at
home and with the increasing trend to work from home. To compensate for the lack of sockets,
occupants usextension cords

In the longer term other additional electricasafety issues await us. With an increasing number of electricity
sources providindpC power(PV panels, batteries), as well as an increasing number of appliances that are using
DC power (ICT infrastructure, LED lighting, EV chareficgterg, some peom wonder why we still need an AC
network in between. A growing number of electricity experts are indeed convinced that we should evolve
towards a DC electrical system for residential and office buildings. One of the main problems with such a
transitionto DC could be that electricity experts are absolutely not familiar with it and are often unaware of the
related safety issues

For a more detailed overview of tekechanging conditions that are affecgrelectrical safety, see Annex 1

ILLUSTRATIORYPCAL ELECTRICAL SAFETY ISSUBSAVIHADDED UP OVER THE YEARS

The following is a typical story of how electrical safety problems can add up over the years in a house that was
inspected and declared safe after construction 40 years ago, but nevex pavodic inspection oa renovation
of the electrical installation.
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1979 — Alex is 35 years old and has constructed a new house for the family. The electrical installation is
inspected and declared safe before being connected to the electricity grid.

1984 - Following new insights in electrical safety,
an RCD becomes mandatory on circuits that go
through wet areas (bathrooms etc.). Alex is
unaware and no adaptation of the electrical
installation is made.

e

1988 — In the second part of the eighties, many new
devices are being introduced in the house. Alex
bought a microwave oven, his son a computer and
several adjoining auxiliary devices. Since the house
now lacks the necessary power sockets, Alex goes to
buy cheap extension cords in the DIY shop around
the corner, without verifying whether these
products are actually carrying a CE mark...
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1996 — Some of the fuses are blowing all the time,
apparently without any reason. This is very
annoying. Alex learns from one of the neighbours
how to fix the fuses with pieces of metal.

2008 — Now being 67 years old and on a pension,
Alex wants to install PV panels on the roof. Being a
fan of DIY work and having plenty of time, he/she
decides to carry out the installation without any
assistance. He / she does not realize that the DC
conductor sections that are being used are
insufficient and that measures for avoiding leak
currents are lacking.

2000 — The house is starting to show wear and tear.
One of the sockets that is used very often came
loose from the wall. Another socket, continuously
connected to one of the extension cords, shows
burn marks. Alex doesn’t notice.

2014 — At the age of 73, Alex has an accident that
impairs his/her mobility. A wheelchair is the
solution. To be able to stay in his/her own house, an
electric chairlift is installed. Are the electric circuit
and the corresponding safety measures sufficient
for such a heavy duty device? Nobody asks the
question.
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2015 — Alex’s son is an early adapter and has

bought an Electric Vehicle. At home he has his own
2019 — 40 years after the construction of the house

and the initial verification of the electrical
installation, the place is full of dangers...

charging station, but where can he charge his car
when he is visiting his parents’ house? Via an
extension cord through the window, he plugs it into
one of the ordinary sockets in the living room...

Figure3t A typical story of how electrical safety problems can add up over the years.

LIST OF COMMON ELECTRICAL SAFETY ISSUES

The deficiencies found in the residential electrical installations differ from country to country. The following
examples of critical problems are therefore not always applicable to all counttiés.in any case a nen
exhaustive list that only has thatention to demonstrate how much can go wrong in the electricalatiation

2F (2RI & QRbr exudet 6f Ast§ anawibat to verify during installation and inspectianAs@ex2.

INSIDE DWELLINGS
Due to inappropriate design of ttedectrical installation:

Power sockets or lighting points that are not earthed
Absence of a proper earthing electrode
Mains supply that is not protected by a Residual Current DERIC®) (often the case in old dwellings)
Bathroom and wet areas that are hprotected by an RCD
No RCD protection for circuits supplying power to appliances outdoors
Inappropriate installation of PV panels (often the result of aitourself (DiY) practice):
o Insufficient sizing of conductors
o DC wires thatire not separated atheir entranceinto the house
0 Leak currents in the metal parts of the roof and the metal water pipes in the house
0 The use of switches that are not adapted to DC

=A =4 =4 4 -4

Due to lack of proper maintenanaé fixed installations

1 Wear and tear of thelectrical equipment, holding the risK causingelectric shocks

1 Frequent, tripping of circuit breakeronsidered as unexplained by the end usafith the increase of
electrical appliances in the house, the load on some circuits may become higher thas driginally
designed for, causing circuit breakers to trip.

1 Sockets, switches and panels that become hot or even display black burn marks. This indicates over
loading or bad contacts and requires immediate action.
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Due to inappropriate use of the instalion (often related to older installations lacking the required functionality
F2N) 62RIFeQa St SOGNROFE SldALIYSYd yR tAFS adgetsSoy

1 Frequent use of extension cords due to insufficient socket outlets. When these are routed under
carpets, the leads may be daged and are a fire risk.

1 Overloading of sockets using muliy adapters, resulting in a fire risk.

1 All kinds of 'Det-Yourself' (DiY) modifications carried out by untrained people without knowledge of
standards

1 EVcharging at a regular household sockighout additional protection, holding the risk of overheating
wires and switches after several hours of charging at maximum power. Even if the circuit is designed
according to the safety standards, components might still get dangerously overheated i@ thos
circumstances. If other appliances are connected to the same circuit simultaneously, circuit breakers
might trip.

IN COMMON PARTS OF APARTMENT BUILDINGS

A point of concern in apartment buildings is thising mains These are the cables that run from tigeid
connection in the basement up to the various building floors, where they are used to connect the individual
apartments. In older apartment blocks, a discrepancy can grow between the load capacity of the rising mains
and the increasing number of eleital devices that are used inside the apartments. If this discrepancy grows
too big, the rising mains will hold insufficient capac®ywerloading, material weansufficient maintenancand
ageingof the rising mains can result in repeated electricélufas and a potential source of firsloreover, the
electricity connections in the common parts are often lacking an earthing conductor. If that is the case, the
earthing wires that exist inside the apartments cannot be connected to a proper earthingretmnd become
uselessAnother attention point is the behavior of the rising mains in case of fire.

France and the UK anetensivelyinvestigating albf theseissues related to the electrical safety of rising mains.

WIRING

Studies carried out in the Uy BSRIM] and the CFR]5] at the end of the 1990s showed that 25% of the

renovations of the electricahstallation at that time, no complete reriring was executed. If no new renovation

was carried out since then, those housawmany of whichwere constructed before 19%0have still never seen

a complete rewiringWhenli  { Ay 3 G(2RI&8Qa RENSAZYD SYBOGARDE Q& &KX ¥R
the conductor cross sections used in the wiring from before 1970 will l@o®meinadequate in the large

majority of casesMoreover, the wires might be subject to ageing:

I The insulation material could show sggof wear. Weak points in the insulation can be the cause of leak
currents or short circuits.

1 Sometypes of electrical conductors for examplesome types ofAluminum (Al) alloys age badly.
Aluminum(Al)oxide is not an electrical conductor and can creggarksinside the conductor material.
Moreover, with older types of Al there could be problems with microfretting and arcing at Al wiring
connectors (e.g. at connections between the wire and devétesvitches or outlets) which can cause
overheating. Theannections can become hot enough to start a fire without even ever tripping a circuit
breaker.The problem of inadequate Al wirinig an issuenainlyt but not limited tot certain Eastern
European regions.
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4. THE HAZARDS OF AN UNSAFE ELECINGTAILLATION

The use of electricity comes with two main safety rigksindirectand adirect one.

The indirect risk of electricity that it maystart a fire, causing substantial human and financial damage. A major
share of domestic fires iBuropehas been showtp be of electricalsource(25 to 30% according to the numbers

of those EUnembers for whichieliable statistics are available). Moreovire causegor 50% of thdiresremain
unknown It cannot be ruled out that many of these coudd of electricalsourceas well L0]. Ensuring a safe
and sound electrical installation is therefore a vital part of maintaining fire safety ihdhe.

The direct risk of electrification or electrocution due to tact with live parts is a bettetnownriskamong the
general public. We all learned from a young age that we should be careful with touching parts of the electrical
installation in the house. Measures atsuallytaken to avoidmaking such aontact possible, as well as
minimizingthe consequacesshould it happenDespite this awareness and measures, accidents still occur.

In this chapter we will discuss the causes and consequences of both types of hazards.

HRES OF ELECTRISBURCE

CAUSES
For a fire to start, three basic elements needto @mié 2 3SGKSNJ Ay GKS a2 OFftf SR

Ignition

Figure4

Every house contains the first two elements: oxygen and combustible material. Electricity tian dorégin of
the heat source that ignites the fire iftias not been properly installed.

When an electric current is flowing through a conductive matettied,electrical energy is partly converted into
heatt more so if the resistivity of the material iégh. This is called the Joule effedeis often made of this
effect in applications such as electric heating systems and furnacest baturs in everywire and in every
device through which an electric current is flowing. In normal conditions, the temperature rise due to the Joule
effect in electrical wires and devices is too modest to be hazarddondersome fault conditionshowever, the

local temperaure can rise to dangerous levels; namely:

1) If the current surpasses the currertarrying capacity of the conductonot protected by a circuit
breaker. This can lead to a dangerous situation vgmckly, since the amount of heat that is generated
rises wih the square of the current intensity. Oveurrents can be caused by a circuit overload. They
can also be caused by short circuit conditions, in which they can reach dramatically high levels.
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Figure5t Overusing adapters or ugjirthem for connecting heavy duty appliances can lead to

overload: the current becomes higher than what the adapter was designed for. The adapter will
heat up excessively and becomes a potential source of fire.

2) If the resistivity of theelectrical installation surpasses standard valudsoose or bad contacts and
degraded conductors are typical causes of increased electrical resistivity. Inappropriate design or
installation can be another cause

i‘:

Figure6 ¢ Loosecontacts, e.g. with a loose socket that was kept on being used, can increase the
resistivity, leading to a hot spot and a potential source of fire.

3) Ifthe heat dissipation to the environment is too slowrhis will make the local temperature rise faster.
The cause can be an inaccurate design of the installation, in which heat dissipation was not taken into
account. In short circuit conditions, the threal energy that is generated can be so high that timely
heat dissipation becomes difficult.
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Figure7t Preventing the hearom dissipatingrom electric cables or devices can be dangerous.
A common example &cable hidden undex carpetwhichmight heat up excessiveliloreover
the carpetmight be the perfectombustible material to start a fire.

One of those three conditions, or a mixture of those three, can result in high temperature spots in the electrical
installation. Such elevated temperatures can act as an ignition source causingdépending uponthe
environmental conditions in the roomnd the materials in contact with the installation.

CONSEQUENCES

NUMBERS OF FIRES ARNRES FROM ELECTREIURCE
In some EU countries, statistics were published that represent the number of fires of elestticaé They all
show that this number is &istantial.

According tothe FrenchONSE (Observatoire National de la Sécurité Electridug) there was an average of

82,100 reported fires per year between 2010 and 2@Ba NB LI2 NIiSRé 6S YSIy GKF &G KSNX
of the fire brigade. The samdocument estimates the total number of fires to have reached an average of

200,000 per year over the same period. This means that 2 out of 5 domestic fires required an intervention by

the fire brigade.According to he ONSE repor5% of the fires in Frece are of electricasource This was

concluded after the investigation of 6 different independent studies that cover the period from 1995 to 2014.

From thiswe can ascertairthat France seean annual average of 50,000 domestic fires of electscairce

reported or not.

The figures from the UK show similar tendencidse UK Electrical Safety Council] counted an annual
average of 20,000 reported domestic fires of electrgmlrce If we suppose that the number of reported fires
compared to the tothnumber of fires is the same in the UK as in France (2 out of 5), we can conclude that the
UK also has an annual average of 50,000 domestic fires of elestrigak reported or not.

The total number of dwellings in France and in the UK is almost s{f21&60,000 in France versus 27,765,000
in the UK), which means that we can detect a strong coherence between the figures of both countries.

In Germany, an assessment by the German Fire Brigades calculated a total of 26,100 reported fires from
electricalsourceper year in the country. Using the same key as for France and the UK concerning the share of
reported fires (2/5), the total number of residential fires of electrisalircein Germany (reported or not) is
estimated to be 6,000 per year.

Simila gatistics exist in PolandLB]. In this country, the State Fire Service reported an average of 22,319 fires

per year in residential buildings (figures from 2@8009). Using the same key as for France and the UK
concerning the share of reported fires (2/5), the total number of residgtires in Poland (reported or not) is

estimated to be 55,800 per year. According to the statistics of the State Fire Service, 11% of all domestic fires
had defect or incorrect operation of electrical equipment as a caGse.NB5 O dzd Sa Oy 2i&¥2 N&A NISR
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a 2 G ka&olbted for24% of the domestifires. Supposing a similar division of causes for the unknown cases
as for the known cases, an additional 33%s to be added to the reported figure, bringing the total number of
fires from electricabourceto 14.5% of all domestic fires, or 8,090 fires per year.

Spain sees 7,300 reported fires of electiwircein dwellings, according to th&$8Aand FISUE14]. Using the
same key as for France and the UK concerning the share of reported firegl{g/&)tal number of residential
fires of electricabourcein Spain (reported or not) is estimated to be 18,250 per year.

Nordstatprovides data from five European countries (Denmark, Finland, Sweden, Estonia and Norwaijl) who
collectfire statistics orthe same basisThe total number of electric fires thesecountries hetherreported
or not) is estimatedit 10,690 per yeafrom a total of 13 million dwellings1p]

INTERPRETATION AND EXTRAPOLATION OF THE FIGURES

Some of the statistics presented above (e.g. those of France and the UK) were gathered after extensive research
by a network otollaboratingexpertstakeholders and can be considered to be highly reliable. They clearly show
that electrical safety issue®ustitute a substantial problemegardingdfire safety.

Starting from the reliable figures, we construdteonservativeextrapolations for othercountriesin the
Northwestern EU We continued this exercise with the slightly less consolidated data to maé&e wore
prudent extrapolations foiSouthern, Eastern and Central Eurof#en though the resulting figures are not
confirmed by assessmenis the field, they doprovide an ideaof the probablesize of the problem in those
countries. The authors of this doment would be eager to collaborate with stakeholders (fire brigades,
insurance comanies et ceterg to collect more actual and consolidated numb#rsthose counties.

NORTHWESTERU

For the Northwestern ElWve combinedthe French,Germanand UKfigures. Taking the averagef both figures,
we calculate thabne out of 636 dwellings experiences a fire of electricaburceeach year Extrapolating this
to the other countries of this region, we come to the following results:

Per vear #Population Number of Electrical fires
y P dwellings (reported or not)

Austria 8 665 550 3778 180 2 580
Belgium 10 449 361 4 372 881 7430
France 66 259 012 27 259 012 50 430
Germany 80 854 408 41 550 300 60 000
Ireland 4 892 305 1815 045 30
Luxemburg 570 252 221 828 380

Netherlands 16 947 904 6 921 070 11 770
United Kingdom 64 088 222 27 767 000 51 370

Total 252727014 113685 316 187 050

Table2

1 Of the 76% known fire causes, 11% had an electrical source, or one out of 6.91 (= 76/11). Applying the same
division for the 24% of unknown causes, then 24/6.91 = 3.47% of those unknown causes would be electrical.
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NORDIC COUNTRIES

For the Nordi&€Ucountries Denmark, Filand, Sweden, Eston)ave could use the figures provided by Nordstat,

S0 no extrapolation was required ).

rerver | e
Denmark 5581 503 2790 751 2280
Estonia 1265 420 613 729 520
Finland 5476 922 2908 245 2160
Sweden 9801 616 4763 585 3840
Total 22125 461 11076 310 8 800
Table3
EASTERN: CENTRAEU

For the Easter& CentralEU, we used the figures from Poland. In this courtng out of 1401 dwellings
experiences a fire of electricaourceeach year Extrapolating this to the other countries tifis region, we

come to the following results:

Per year e Numb.er of Electrical fires
dwellings (reported or not)
Bulgaria (1) 7 186 893 2874757 1 630
Croatia (1) 4 464 844 1785 938 1010
Czech Republic 10 627 448 4 537 920 3060
Hungary 9897 541 4 246 045 24®
Latvia 1986 705 915 871 520
Lithuania 2 884 433 1124 929 640
Poland 38 562 189 14 282 292 13950
Romania 21 666 350 7 769 601 3870
Slovakia 5 445 027 1775079 100
Slovenia 1983 412 710 061 400
Total 104 704842 40 022493 28 480
Tabled

(1) No figures available farumber of dwellings. THeureused here was derived from the average number
of dwellings per ;D00 inhabitants of the other 9 Easte€nCentralEU countries and then multiplying
this figure (namely 400) by the number of inhabitants of Bulgaria and Croatia respectively.

SOUTHEREU
For the Southern EU, we used the figures from Spain. We calculatertbatut of 1272dwellings experiences

a fire of electricalsourceeach year Extrapolating this to the other countries of this region, we come to the

following results:
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Per year #Population '\ésvn(;ﬁi; gf Electrlca; rflrr:f;)(reported
Cyprus 1189 197 493 517 350
Greece 10 775 643 6384 353 4 590
Italy 61 855 120 24141 324 17 30
Malta 413 965 144 474 100
Portugal 10 825 309 5661 637 8 250
Spain 48 146 134 25 382 000 18 250
Total 133 205 368 62 207 305 48 900
Table5
CGONCLUSIOROR THEU
Per year # Population Number of dwellings Electrlca(lrflrr]i?)(reported
Northwestern EU 252727014 113685 316 187 050
';'rﬁlr:fscl\‘l’gmgf 22125 461 11076 310 8 800
Easternand Central EU 104704842 40 022493 28 480
Southern EU 133 205368 62 297 305 48 900
Total 512 762 685 227 072424 273230
Table6

We can concluddrom the above figureshat approximately273,000 domestic fires of electricalourceoccur
in the EU each yedreported or no) representingmore than0.12% of theentire housing stock.

PROPERTY AND OTHER DAMAGE BY FIRES
Estimated cost of fires in Europe

According to the ONSE report on electrical safefyramce of 20151[1], the insurance cost for property damage

ga 2y GKS F@SNI3IS € wmnInnn LISNI Fha tWtE nuinger di ik intIS NA 2 R 6
period was 200,000 per year on the average. As a result, the totala property damage caused by fire in

France can be estimatedtolse H 0 A f f A 2 ¥ ®.6 {imey tBeSunibés 6f fires! of FKah¢gee tables 2

and 5)and the GDP per capita in France was 107% the EU average in 2014 (source: Eurostat),aheuatal

property damage caused by fire for the entire EU can be estimated 6 dNB  { Khillign. € m

Estimated cost of fire§rom electrical sourcen Europe

ONSE makes a rough estimate by supposing that the property loss due to electrical fires imeeaf the

total property loss. This is a linear extrapolation from the conclusion (mentioned above) that the number of fires
of electricalsourceis one quarter of the total number of firet. was thus estimated that the cost of property

RI Yl 3 85bllian. €

2In the UK, RISC Authority reported avemge insurance cost for domestic fires £if3,250 in the period
between 2000 and 2014, which is in the same order of magnitude as the figures of France.

Publication No Cu0248 Page 19
Issue Date: March2020



However,strongindications exist that fires from electricaburcehave a cost that is a multiple of the average

fire cost. Thimssumptionis confirmed byi KS ! Y ai{idzRé GCANBA Ay (GKS K2YSY TFAy
{ dzNJZ S & ¢UK DepartingatSor Transport, Local Government and Reg@&n#ccording to this study, the

mean cost of an electric fire is 5 times the average dwst. This figuresiconsistent with the one irlp], based

on studying fire statistics in 8 EU countries.

Based on these assumptions, the total annual cost of property damage due to fires of elestrioegin
residential buildings inthe EUwould be ¢ ®up O0AfftA2Yyd DAGSY GKS | LILNBEAY!I {
assume a fork for this totalinnual poperty damagebetweene p 7 biljioR.

INJURIES AND DEATHS THROUGH FIRES

Only afew countries have complete datsoncerning injuries and fatalities caused by firAscording to the
FrenchONSE report, domestic fires in France caused 310 fatalities and 15,830 people injured on thearerage
year between 2010 and 20131]. This means there was average of 4.68 deaths per million people.

In the UK, domestic fires caused 268 fatalities and 7,776 people injured if2Z1This means there was an
averageof 4.18 deaths per million people.

In Poland, an annual average of 450 fatalities and 24,690 people injured due to domestic firesoweted
between 2007 and 2009.8]. This means there was an average of 11.67 deaths per million people.

In Spain 14], an annual average oD fatalities and 1,600 people injured due to destic fires of electrical
sourcewas reported; or 85 fatalities and 667 injuries per year if all types of domestic fires are taken into
account.

Fire Safe Europg7] estimatesthat the entire EU counts 400 deaths due to fire per year, drl death peday.
A quarter of the fires isstimatedto be from electricabource leading to an estimation df,000 t01,200 deaths
annuallydue to domestic electrical firegthroughout the entire EU, obetween 2 and 3 death per day

B ECTRIFICATION ABRIIECTROCUTION

CAUSES
The term electrification is used to indicate an event where a person is subjected to electrical current. The term
electrocution refers to electrification witlethal consequences.

An electrification incident can occur due to eithertoé following:

1 Electrically live parts of the installation are accidently exposed to human contact (e.g. damaged power
cables with exposed conductor cores, power outlets with missing protective covers, et cetera)

Figure8
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1 Expced, nonelectrical parts of the installation are accidently electrically charged (e.g. the metal
housing of a device with faulty insulation)

Figure9

A special case can occur in case of a lightning strike on or neaegluential building. The dispersion of the
electrical current followed by the strike can create substantial voltage gradients in the ground or in the building
structure, which can be dangerous when touched.

B-FECTS

During electrification, the resistanc&o G KS LISNAR2y Q&8 o62Ré& Aa LI NI 2F GKS St
of a 50 Hz current applied to a body vary with the current amplitude, the contact points on the body, and the

length of time the current flows through the body. It does not degalirectly on the applied voltage, but for a

given path the current is almost proportional to the voltage. Current densities in the body are determined by

the resistance of the tissues in the path of the current. The skin has the highest resisianite order of

aSOSNIt {Kd hyOS AyaARS (GKS o02Reéz GKS NBaradlyOoS G2 i
aAT S 2F GKS (GAaadzsS OStftad ¢KS NBaradlyOS o0SiGpSSy (o2
arms and between &g and an arm are the most hazardous because the current can pass through the heart

zone as well as through the muscles controlling breathing.

The following table gives an overview of the effects of electrical currents on the human body at cqgrowen
frequencies (50Hz and 60H2pB]. Minor differences can exist between persons, as well as between the results
of various studies, but the general tendencies are consistent.
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Indicative effects of electrical current on the human body (common powerduency)

Current Reaction

<1mA Generallynot perceptible

1 mA Faint Tingle

Slight shock felt. Not painful but disturbing. Average individual can let go. Stra

5 mA involuntary reactiongan lead to other injuries

6 to 25 mA (women) | Painful shocks. Loss of muscle control.

The freezing current or scalled let go range. If extensor muscles are excited b
shock, the person may be thrown away from the power source. Strong involu
reactions, however, can render an individual unable let go. In either eventahi
lead to other injuries.

9 to 30 mA (men)

50 to 150 mA Extreme painrespiratory arrest severe muscle reactionBeath is possible
Rhythmic pumping action of the heart ceastisr{llation). Muscular contraction
10t04.3A .
andnerve damageoccur.Death is likely.
10.00 A Cardiac arrestsevere burnsDeath is probable

Table7

Allowing currents of over 30 mA to travel through a person can never be considered safe and even currents as
low as 5 mA can constitute a hazard to persons, depending amttances.

CONSEQUENCES

According to figures from th&orld Health Organizatioand the UK Health and Safety Executiv8@% of the
fatalities due to electrocution ithe UK in 201Mhappenedat home or during leisure activitseand only 12%
happened at work[12]. TheElectrical Safety Counettimates that every year, an estimated 2.5 million (or 5%

of the 50 million adult population) receive a 230 V electric shock in their home or garden in the UK. Of these,
350000 are significantly injured.p].

In France, InVs and ONSE calculated an average of 60 fathligiés electrocution per yeadfl]. Also in Frare,
ANAH Agence NationalLJ2 dzNJ libradionRR S Q)lcalodlated khét about 200,000 individuals suffer burns
due to electrification in their home each yed9].

Taking the average of the figures of the UK and France, we calculate an annual raéedefaths due to
electrocution per million persons. Extrapolation leads @0 annual average of300 fatalities due to
electrocution in the EU

Againtakingthe average of the figures from the UK and France, we estimate the number of injuries due to
electrification per million persons per year to be around 4,000. Extrapolation leads @nnual average of
2,000,000 injuries due to electrification in the EU

CONCLUSIOSN ELECTRIFICATJENECTROCUTI@AND FIRES OF ELECTRICAL SOURCE

Our investigaton showsthat numbers of electrocutions and injuries due to electrificatidiffer significantly
from country to country but show a consistent evolution over the yeatsroughout the entire EU. The
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introduction of ever more stringent electrical safety stanggiand regulation has clearly resulted in a positive,
downward trend of tlese figures in all countriegs the mandatory installation of Residual Current Devices

For France,his trend §illustrated bythe following timeline:

Annual number of electrocutions/regulation or standardization

NFC 62411 imposes Safety of electric
250 |  500mAciruit breaker panel introduced by
NFC 15-100
e i 4 Neutral (N) sizing 30mA RCD for each
62: protection against o ircuit
direct & indirect contact _ 14/12/1972 decree s circut
introduces conformity NFC 15-100 recom- o
200 }\ certificate mends use of 30mA dif-
q ferential switch (RCD) Conformi i i
el i I S (e e
m';ty"(.go ':::g {é"."wg 1 earthing on each circuit to full renovations production units
— oY t 4
150 Mandatory residential
power and communi- "
. el . Mandatory inspection if
& catiomdisaribition Unk: dwelling > 15 y old at each
sale + at each change of
100 tenant (from July 2017)
50
0
1970 1974 1978 1982 1986 1990 1994 1998 2002 2006 2010

FigurelOt The total number of fatal electrocutions in dwellings per year betwe&0 49d 2015, in France
The positive influence oégulationand standardizatioris clearly visible.

The same trend cannot be witnessed in the figures of fires from electdoarce Hectrical safety
standardization measuresvithout periodic inspectionshave proven to be insufficient in this respectAs we
will discuss in the next chapteperiodic inspections that verifywhether the electrical safetystandards are

actually appliedcould create a similar positive downward trend in the number of fires.
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5. ENFORCING ELECTRICAL SAFETY

BH.ECTRICAL SAFETY STANDARDS

The international standardf the IEC (Interntional Electrotechnical Commissiomjith numberlEC 60364 treats

G[ 26 @2t0G13S St SOUNROIE SYEOINEOIARYA| £ PRCKINBRISOUOYKRYN
over by the European standardization bo@ENELEComité Européen de Norrlisation Electrotechniqu¥

under thecodenumber HD384The IEC and CENELEC define a solid basis on which the individual countries can
inspire themselves to gradually adapt and improve their own historically grown safety standards.

ThelECCENELESandard consists of 5 pafts

Part 1 discusses fundamental principles, definitions and the assessment of the general characteristics
Part 4 describes technical protection measures for a safe electrical installation

Part 5 describes how to select andtall electrical equipment

Part 6 tackles the inspection of the electrical installation (initial and periodic verification).

Part 7 treats specific installations (e.g. medical installations, marinas, bathrooms, photovoltaic
installations cetera).

=A =4 =4 -4 =4

In Part 6, the IEC 60364 cemmends arinitial inspection after the installationcomesinto use or after an
addition or alterationis madeto an existing installation. The goal is to verify whether the other parts of IEC
60364 have been met. The standard descsilahich visual inspections and measurements should be executed,
how often,and how the results should be reported.

Part 6 of IEC 603@&4so ecommends periodic inspectiondf the electrical installation Such verifications should

dake into account the mults and recommendations of former inspections as much as pdséibtel.1)

Moreover,d! £ f RSGFAf & 2F RIEYF3IAST gSIENE Flrdz Gda 2N RIFEyYy3ISNE dz
inthe reporé 6 ¢ ® p PTheinspebtion sfiduld be exeedtby a qualified person with expertise in the field

of periodic inspectiods 6 c ®p dmdp 0

Concerning the frequency of inspectionsiifi A LJdzt | thie $naximilir intérvaldbetween perioditspections
may be laid down by legal or national regulatignd 10-year inspection interval for residential dwellings is
mentioned as agood practice.L i F dzNJi K S NI 2 NB veifi€ayonr bf2hé ®lectiidall intalldtion is
strongly recommended with each change of building oconapga(6.5.2.1)[20] [21].

3 CENELEEropean Committee forl&ctro-technical Standardizationyas created in 1973 as a resolftthe

merger of two previous European organizatio®®=NELCOM and CENEENELEC is a mprofit making

technical organization set up under Belgian law and composed of the National Betttracal Committees of

27 European countries. In addition, 8 Nettal Committees from Central and Eastern Europe are participating in
CENELEC work with an affiliate status. CENELEC members have been working together in the interests of
European harmonization since the 1950s, creating both standards requested by thetraatk harmonized
standards in support of European legislatiarmich have helped to shape the European internal market.

SUENGE H O FYR o Y2 ot 2yiddn R EASYId ¢ KLSNATY2OMVL ANsSsErert@did tHn 0 |

ISYSNI £ OK IMMID{H S NARSINIA ONBE LI & OfGh@amantl principlésS dissessméntdh thew
ISYSNIf OKINIOGSNRAGAOAST RSTAYAGAZYEE AY HNAMO
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TheEU Commission Recommendatiam luildingmodernization accompanying the revised EPBD also refers to
regular inspections of household electrical installations as good prd@®e

DespiteEUrecommendatiors, only a minority of EU countries have
a systemin placefor periodically inspectingdomesticelectrical
installations.

The national standards that exist in all EU countries are based on the IEC and C&hiftddEds, but differ
significantly in their im@mentation. Updates ofthose standards generally apply only to new buildings, and
sometimes to large renovations. They are, howeaémost never appliedetroactively. As in mosgEU countries

there is also no system of periodic inspections in place, liastans continue to contain features that are
considered to be unsafe according to the latest standards. A major proportion of the EU housing stock does not
yet have the safety feares that were introduced iti KS a4 yRIF NR& Ay (K& ciouit 1 Qa
ONBI1SNAR YR wSaARdA f / dZNNByild 5SgA0Sa 6w/ 5Q4a0

TYPES OF ACTIONHIROPE

l. THE IMPORTANCE OF DATA GATHERING

Each regulatory action or adjustment should be based on a thorough knowledge of the actual situation. Two
types of data aressential:

1) Statistics about electrical fireand the fatalities, injuries and property loss they are causing, and similar
figures about electrification incidents.

The UK provides some of the most detailed fire statistics in the EU. Nevertheless, ti&afeitg
Platform expressed its concern in relation to the current data recording systems. They are often

GAYAdZFFAOASY Gt e AyGSaANIGSRTI RAALINIGS Ay yI GdaNBZ

platform recommendssetting up a National or EUyStem in place to record the incidence of fires
involving electrical installations, in order to providgbust evidence of performancg23]

2) The results of inspectionnamely the number of installations that were considered unsafe, the type
of anomalieghat were recorded, and the number of corrective measures that were taken following
the inspection.

Il. PREVENTIVE ACTIONS
To ensure electrical safety in dwellings, the first important aspect is to make sure that electrical installations are
designed and instked according to proper safety standards right from the beginning.

The following measurdsave been observed across Europe

1 An establishedystemfor life-long training of electrical installersWhether access to the profession is
regulated or not, instiers need continuous training in the changing requirements and safety standards
of an electrical installation.

5 Cf a aurvey of 16000 dwellings on electrical safety in Europe (www.eleetdfety.org). On averagé,/% of
dwellings do not hve mains protection by RC®safety device which has been available for over 20 years.
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1 A gualification system for electrical installersHiring a qualified installer should give people the
guarantee that works will b8 ES Odzi SR | OO0O2NRAYy 3 (2 G(KS t1GSad adly
requirements, the client should have accessatformal complaint procedure.

1 New installationsand major renovations should be the work dfertified installers or verified by
certified experts, or both.

1 Demanding that all the small electrical works in the domestic environment are carried out by certified
electrical installers would be exaggerat&bntinuous information and awareness campaigsisould
improve the electrical safety kiwledge of deit-yourself workers that carry out small jobs on the
electrical installation.

1 Installers, and even more stw-it-yourself workerscan be misled into buying counterfeit, poor quality
or faulty electrical cables and products. A systenpafduct registration and manufacturer recall
arrangementswith the active support of retailers could be a remedy.

The residential electrical safetggulation in the UKan serve as a good example on how to organize these
FOGA2yad LG YIF{1Sa Iy RAFFSINGSYSXS 0GR 6B 0 ayRIyot S¢ 62 NJ
installer or an inspection by a third party certifier is mandatory. By kepphe second option, access to the

profession of electrical installer is kept open, stimulating free competition. This is not the case in Germany,

where all electrical installers need to be registered.

Also in the UK, new research Bjectrical Safety &it, a leading consumer safety charity, shows tHatit-
yourself (DiY) work is gaining in popularigmong the younger generationle€trical Safety Firdaunched a TV
and internet video spot (calleBiY Natiod G2 &1 N}y 5A, Q& I ocaldaik[24KS RIy3ISNE 21

Socket Overload Calculator

Are you overloading your sockets and putting your home at
risk of fire? Plug in some appliances to find out!

Get Started

Important: The appliance power ratings used are indicative only
For more safety information visit www.electricalsafetyfirst.org.uk

Terms & Privacy

Figurellt An online Calculator provided by Electrical Safety First helps consumer to check if sockets are
exceeding maximum lag25].
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A system oproduct registration for electricity productan enable a recall of produdi®m the momentthey

are discovered to be counterfeibonspecor illegal. However, such a system did not have the desired results in

the UK. A major cause could be privacy issues; consumers might not like the idestrimgitheir purchases

in a data bank. The system is currently under evaluation. Stressing more clearly that data are only used in case
of product recalls could be one way to improve the system.

In France, aational information campaign on electrical sefy [26] was launched in March 2018tganized by
GRESE(Groupe de Réflexion sur la Sécurité Electrique dans le Logemidnthe support of thenational
consumer association INGgtitut National de la Consommatiprit isanother good example of howtmake
people aware of the dangers of the domestic electrical installatiba regulatory obligationand the necessity
to contact professionals for inspections as well as for all renovation jobs.

@ Installation vétuste, c'est le dan... L ~»

A regarder plus tard  Partager

A,

PLUS DE VIDEOS

P o) 0:16/038 B £ Youlube L

Figurel2t A Youtubecampaign byPROMOTELEC ar8iSEoundationin Francevarnsof the danger of an
unsafe electrical installatiof27].

. REGULATION

VARIOUS TYPES OF EXISTING REGULATIONS THROUGHOUT THE

INITIAL VERIFICATION OF THE ELECTRICAL INSTALLATION

In the majority of the EU countriesan initial third-party verification of the electrical installationin new
residential buildings is mandatorp§, 29]. Who coordinatesand who executes those inspectiodspends

upon the country and the type of building. Theajority of the inspections in the EU are executed by private
inspection companies or third party authorized electricians. In some cases, a central government department,
the distribution network operator or the electricity supplier play a role. Municipspection regimes, which are

6 The inputfrom Bulgaria, Latvia and Slovewia this subject is missing.

Publication No Cu0248 Page 27
Issue Date: March2020



common in NorthAmerica, hardly exist in Europe. An exception is Italy, where the local public authorities can
assign private installers to organize the inspections.

In some countries (e.g. Germany, Finland, Norway), 4bartly inspection of the installation is not mandatory,
but the work on the installation needs to be executed by certified electrical contractors

In the Netherlands, the initial inspection of the electrical installation in new buildings are includibe in
standards but not enforced by public lads a resultit is often notcarried outfor small residential installations
[28].

Verificationthat the inspection(or certified installation) has been executed is in the hands of distribution
network operators or public authorities. In most EU countries, distribution network operators request an
inspection report before connecting the new electricity meters to the gri

INSPECTION OF EXISTING ELECTRICAL INSTALLATIONS

The majority of European countries do not have regulation for verifying domestic electrical installations after
the initial inspection.Among countries that do requirperiodic inspection, the protocols ary greatly The
following four strategies can b®ughlydistinguished:

1. Periodic inspections at fixed intervals

CENELECC¢mité Européen de Normalisation Electrotechnigueeommends a periodic inspection of the
electrical installatiorat least every 1¢/ears and at each change of occupar{oyner or tenant). 21]

2. Inspections with each change of occupant

In this system, an inspection of the elgcal installation is mandatory at each change of owner and/or tenant.
An inspection report has to be presented to the (potential) buyer or tenant, increasing the transparency of the
transaction. Usually, this only applies to buildimjs certainage, and an exemption is being made if such an
inspection has beenarried outin recent years.

3. All major works must be executedr verified by aqualified installer

In this system, the emphasisplaced upomrertification of professional skillehichobliges the installer to follow
the prevailing safety standardén some cases, necertified installers are allowed to carry out work if it is
verified by a certified third party. Often this system is combined with a volunggiyime of periodic inspections.

4. OwnerQ responsibility

In some countries, the responsibility for ensuring the safety of the electrical installation is left to the owner.
V. RECOMMENDATIONS

EUROPEANEGISLATION
TherevisedEnergy Performance duildings Directivg EU)2018/844 0pened the possibility foEU Member
Statesto introducemeasuresimed at improving fig safetyin their LongTerm Renovations Strategies (LTRSS)

In its RecommendatiofEU)2019/786 of 8 May 2019, the Europe&@ommissionspecifiesthat a building
renovaton could include renovations to improve accessibility for people with reduced mobility, to improve
building safety (e.g. for fire, flood, seismic or faulty electrical risks) or to remove ashd@stos

In the same Recommendatidhe Commissiomlsospecifiesthat "less expensive housing tends to be older with
obsolete electrical installations, making eneqggor caxsumers particularly vulnerableMeasures such as
regular inspections and upgrades to electrical systems up to safety standards can dramatpralgietectrical
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safety. The safety inspection of electrical installations and appliances is also to be encouraged. In the EU,
degraded or faulty electrical installations cause 32 home fires every@@or x> 2 F |t f RBYSadAo 7T,

FEED8ECOMMENDAONS
FEEDSnalysed the general framewarlputting special focus in the regulatory frameworegarding the
renovation of electrical installations in dwellinigssarious countries. It also studieattionsto promote domestic
electrical safety throughoutEurope and identified which countrieshave good practices andtheir key
characteristics The following list of recommendationss aimed atcountrieslookingto initiate or strengthen
national initiativesn this area

FEEDS RECOMMENDATIONS

General framework

To have mandatory technical requirements for domestic electrical installations at national level ("wiring
rules")

To regularly verify whether European standards pertaining to electrical installations have been update(
to update national rules accordingly

Initial safety inspections at every new installation, carried out by qualified persons.

Periodic inspections of existing installations, ideally at least every 10 years, or triggered by a change in
or tenants, or by insurance companies. Inspections should be carried out according to a reference che
and carried out by qualified persons. The checklist must target the key safety elements of the installati
with the objective of protecting personsd property. It should aim for simplicity, favouring visual inspect
over measurement, to mitigate the economic cost of the inspection.

Inspection reports to be provided to the owner identifying any unsafe parts of an installation. Reports s
remain on the premises as official documents.

Other actionsfor promotion

The involvement of all stakeholders, including fire services, insurance companies, consumer associati
GSYylLyGaqQ aa20AF0A2yasz Yl y daiblicQiitaMiEBsNIZ is aréadyta Seality §
EU level thanks to FEEDS.

... disseminate facts and statistics on electric shocks and electrically induced fire
Awareness and

prevention campaigng
to...

... provide information on the risks of amsafe electrical installation

... promote qualified electrical installers

Support for independent organizations dealing with the safety of electrical installations (e.g. Electrical
First in the UK, GRESEL and Promotelec in France and PROSIEL in Italy).

Maintenance of domestic energy renewable installations

Support for the work of market surveillance authorities who focus on eliminating unsafe electrical pr
from the market.

Table8 ¢ FEEDS recommendations
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BEYONOHUROPETHE INTERNATIONAL PERSPECTIVE

USA

According to thdJS National Fire Protection Association (NFfu&s in the USlecreasedrom 3.3 million to
1.3 million between 1977 and 2015and the number of fire death€ell from over 7,000 to roughly 3,000.
However, the president of the NPFA JohaulRy warnedof the new challenges in electrical safety that are
coming to usnot the least of which ardue to technology and lifstyle changedn recent yearsthe NFPA has
shifted its focus from writing codes and standards to an information and letyecenteredorganization in
order to be better equippedto face these newchallengesAcquiring and analyzing datto better focus its
campaigns became one pfimary points of emphasjsas well agargeted campaigns to provide users with
reliable information on codes, standards and best practices.

Figurel3t Example of an information campaign by the NFPA in the US.
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