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In the beginning...

FIRST WIRING RULES

Society of Telegraph Engineers and of Electricians

RULES and REGULATIONS for the prevention of Fire Risks arising from Electric
Lighting, recommended by the Council in accordance with the Report of the
Committee appointed by them on May 11, 1882, to consider the subject.

MEMBERS OF THE COMMITTEE
Professor W. G. Adams, F.R.S., Vice- Professor D. E. Hughes, F.R.S, Vice-

President. President.

Sir Charles T. Bright. W. H. Preece, F.R.S., Past President.

T. Russell Crampton. Alexander Siemens.

R. E. Crompton. C. E. Spagnoletti, Vice-President.

W. Crookes, F.R.S. James N. Shoolbred.

Warren De la Rue, D.C.L., F.R.S. Augustus Stroh.

Professor G. C. Foster, F.R.S, Past Sir William Thomson, F.R.S., Past Presi-
President. dent.

Edward Graves. Lieut.-Colonel C. E. Webber, R.E., Presi-

J. E. H. Gordon. dent.

Dr. J. Hopkinson, I.R.S.

These rules and regulations are drawn up not only for the guidance and instruc-
tion of those who have Electric Lighting Apparatus installed on their premises, but
for the reduction to a minimum of those risks of fire which are inherent to every
system of artificial illumination.
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The road began with rules and regulations...

1st Edition BS 7671:2018+A2
1882 2022
4 Parts 8 Parts
4 Pages 608 Pages

Society of Telegraph-Engineers and Electricians.

RULES AND REGULATIONS

FOR THE PREVENTION OF FIRE RISKS ARISING FROM
ELECTRIC LIGHTING.

Revised and Remodelled from the Rules issued by the Society in 1883, and
from other sources of information, both home and foreign, and
recommended by the Council in accordance with the Report of the
Committee appointed by them to consider the subject.

MEMBERS OF THE COMMITTEE.

Professor W. G. Adams, F.R.S., | Dr. J. Hopkinson, F.R.S., Vice-
Past-President. President.
Professor W. E. Ayrton, F.R.8., | Professor D. E. Hughes, F.R.S.,
Vice-President. Past-President.
Sir Charles T. Bright, W. H. Massey.
Past-President. W, H. Preece, F.R.S., Past-
E. B. Bright. President.
R. E. Crompton. Sir David Salomons, Bart, M.A.
W, Crookes, F.R.S., Alexander Siemens, Vice-
Vice-President. President.
Dr. J. A, Fleming, M.A. C. E. Spagnoletti, Past-
@. Forbes, F.1LSS President.
Prz){? sz)rE. s SOERGR) St James N. Shoolbred. B.A.
) Augustus Stroh.
Professor G. O Foster, R85 | gir William Thomeon, F.R.SS.
- (L. & E.), Past-President.
Edward Graves, President. Major-Gren. C, E. Webber, C.B.,
J. E. H. Gordon, B.A. (Ret.) R.E., Past-President.

These General Rules are drawn up with the object of reducing
1o a minimum, in the case of the electric light, those risks of
fire which are inherent to every system of artificial illumination,
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== Some important changes...

Perm|SS|on Informatlve element

P033|b|I|ty and Capability Informative element

P033|b|I|ty Mlght Informatlve element

Description _ Informative element

The content of this table is based on Rules for the structure and drafting of UK
standards, second edition published April 2017, published by BSI Standards
Ltd.







110.1.2 (iv) ‘prosumers low voltage electrical installations (PEI)
iIncluding those located to external buildings’
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Part 2




Part 2: New Terms and Definitions

Arc fault detection device (AFDD)
Connected mode

Direct feeding mode

Direct lightning strike

Indirect lightning stroke
Efficiency measures (EM)
Emergency switching off
Electrical Energy Management
System (EEMS)

Generating set

Island mode

Load shedding

Metering

Open-circuit maximum voltage
Operating mode

Producer (of electricity)

Prosumers Electrical Installations (PEI)
Protected escape route

Reverse feeding mode

Rural Environment

Suburban Environment

Zd b (first time on certificates)



Prosumer




Island Mode




DNO / DSO
Distribution Network Operator / Distribution System Operator




 Small number of large generators
connected on the transmission network
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» Coal-fired and gas power stations

(AR E R R R E R R R R R R R R R EEEREEREEEREEREREREEEEENRERENRNERERSESNSERSL]

UK
Power
Networks

Delvering your ehaciy

« One-way power flows
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« Limited customer engagement
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Battery storage ’ L
Solar farm
=2 I’
Yo i i B

Connected living Comg}l:nity'flectric
Vehicle Scheme

ﬁ Solar farm - - -
_— LR '
® ’ il ® o) Te 7e- @% _

,]\

Wind farm

f[.

* Large number of generators connected on the

distribution network, including behind-the-meter » Two-way power flows

* Inclusion of renewables (such as, solar PV, wind
turbines and blomass) and grid scale battery storage * Proactive and active customer engagement
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= 411.1.2 Protective equipotential Bonding




= 411.1.2 Protective equipotential Bonding

19

In each consumer’s installation within a building, extraneous-conductive-
parts liable to introduce a dangerous potential difference shall be connected

to the main earthing terminal by protective bonding conductors complying
with Chapter 54. Examples of extraneous-conductive-parts may include:

I.  metallic water installation pipes

ii. metallic gas installation pipes

lii. other metallic installation pipework and ducting
Iv. central heating and air conditioning systems

v. exposed metallic structural parts of the building.



411.1.2 Protective equipotential Bonding

NOTE: Where non-metallic pipes (e.g. plastic) enter a building and are then connected to
metallic pipes within the building, the metallic pipes within the building do not

normally require protective bonding as they are unlikely to be extraneous-
conductive-parts.

Where an incoming telecommunication cable has a metallic sheath,
equipotential bonding shall be applied. However, the consent of the
owner or operator of the cable shall be obtained. Where consent
is not granted, and as a consequence this requirement is not
met, details shall be recorded in the description section of the
appropriate electrical certification specified in Part 6.

20
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== (Careful consideration




= 411.3.3 Additional Requirements

22

In AC systems, additional protection by means of an RCD with a rated residual
operating current not exceeding 30 mA shall be provided for:

(i) socket-outlets with a rated current not exceeding 32A in locations where they are
liable to be used by persons of capability BA1, BA3 or children (BA2, BA3),

(i) socket-outlets with a rated current not exceeding 32 A in other locations, and

(iii) mobile equipment with a rated current not exceeding 32 A for use outdoors.

B BA
BAl
BA2
BA3
BA4
BAS

Ly )
Capability e &
Ordinary
Children

Disabled
Instructed

Skilled



= 411.3.3 Additional Requirements

23

An exception to (ii) but not (i) or (iii) is permitted where a suitably documented
risk assessment undertaken with the involvement of a skilled person (electrically)
determines that RCD protection is not necessary.

NOTE 1: For the purpose of this exception, an ordinary person (BA1) instructed
in the use of the installation does not become an instructed person (electrically)
or cease to be an ordinary person.

®'e
The documented risk assessment shall be provided with the appropriate
electrical installation certificate o




411.4.2 TN System

24

It is recommended that an additional
connection to Earth, by means of an
earth electrode in accordance with
Chapter 54, is made to the main
earthing terminal. This
recommendation does not apply to
outbuildings of dwellings served by
the installation.




Protection against fire - AFDD

25



== 421.1.7 Protection against fire - AFDD

MCB RCD

» Overloading « Earth tracking
o Short-circuits 4., currents

AFDD ~ sPD
e Arcing » Overvoltages




[EC 15653/13

Figure 37 — Example of arc voltage and current waveform obtained with cable specimen




== 421.1.7 Protection against Fire - AFDD

28



ce

LOAD2 LOADN

= 421.1.7 Protection against Fire - AFDD

o ] L
Arc fault detection devices (AFDD) conforming to BS EN 62606 shall be e
provided for single-phase AC final circuits supplying socket-outlets with
a rated current not exceeding 32A in:
AFDD-RCBO

Higher Risk Residential Buildings (HRRB)
Houses in Multiple Occupation (HMO)
Purpose-built student accommodation
Care homes

NOTE 1: Higher Risk Residential Buildings are assumed to be residential buildings over 18 m in height or in
excess of six storeys, whichever is met first. It is anticipated that in many areas higher risk residential
buildings will be defined in legislation which can be subject to change over time, as well as in risk
management procedures adopted by fire and rescue services. Current legislation should be applied.

29



= 421.1.7 Protection against ire - AFDD

30

ce

LOAD2 LOADN

.
: : : ™~
For all other premises, the use of AFDDs conforming to BS EN 62606 is e
recommended for single-phase AC final circuits supplying socket-outlets

not exceeding 32 A.

AFDD-RCBO

Where used, AFDDs shall be placed at the origin of the circuit to be
protected. The use of AFDDs does not obviate the need to apply one or
more measures provided in other clauses in BS 7671.

NOTE 2: For busbar systems conforming to BS EN 61439-6 and Powertrack systems to BS EN 61534, the
AFDD may be placed at a location other than the origin of the circuit.




421.1.7 Protection against Fire - AFDD

5.3.7.1 Limit values of operating criteria for AFDDs at low arc currents up to 63 A BS EN 62606:2013+A1:2017

Table 1 - Limit values of break time for U, = 230 V AFDDs

Test arc
current 25A 5A 10 A 16 A 32A 63 A

(r.m.s. values) $ { o), &
BSI Standards Publication

Maximum break

time 1s 0,5s 0,25s 0.15s 0,12s 0,12s

General requirements for arc fault detection devices

Minimum Level of arc energy
tested under product standard —

110803

1.*.3 /l

Il \ | L
B
AFDD* - i
2 ke BN ) ﬁig
. -, 4
i
i

miﬂ!ﬂma . °
o , bsi.
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== 422 Precautions where particular risk of fire exist




422 Precautions where particular risk of fire exist

Harrow Court




= 4221 General

BS 9999:2017
Incorporating Corrigendum No. 1

For such locations the fire safety design of the

building(s) should be documented. This information == <R |
should be included in a fire safety manual produced BSI Standards Publication
by or for the person responsible for the building (the bt

buildings — Code of practice

'responsible person') as detailed in local and/or
national fire safety legislation or guidance, including,
for example BS 9999

BS 9991:2015
Incorporating Corrigendum No. 1

SRl AN
BSI Standards Publication

Fire safety in the design,
management and use of
residential buildings -
Code of practice

34



422.1 (General

BS 9999:2017
Incorporating Corrigendum No. 1

It is recommended that the electrical system ‘
designer/installer provides the person responsible e O RS !

for the building with details of the electrical system, Sslotancarcs Fubcation

setting out the basis of the design with respect to b e
fire safety including routine maintenance ARG EAOSapERIIe

requirements.

BS 9991:2015
orating Corrigendum No. 1

Incorps

Fire safety in the design,
management and use of
residential buildings -
Code of practice

K1)



= 4221 General

Where it is determined that cables should have an improved fire performance
but are not covered by Regulations 422.2 to 422.6, this may be achieved by
using cables with a minimum light transmittance of 60% when tested in
accordance with BS EN 61034-2 and,

(i) limited flame propagation according to the minimum requirements of the
relevant part of BS EN 60332-3 series or
(i) where cable management systems according to 422.2.1 (iii) or (iv) are

used, cables shall conform to the minimum requirements of BS EN 60332-
1-2.

36



= 4222 Protected escape routes




== 42221 Protected escape routes

Light Transmittance Test
BS EN 61034-2




== 42221 Protected escape routes

Light Transmittance Test
39 BS EN 61034-2




Eastings (km)

Lightning Flash Density (flashes/km?/year)
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== 443.4.1

40



= 443.4.1 Overvoltage Control

Protection against transient overvoltages shall be provided where the
consequence caused by the overvoltage could result in:

(i) serious injury to, or loss of, human life
(ii) failure of a safety service, as defined in Part 2
(iif) significant financial or data loss.

For all other cases, protection against transient overvoltages shall be
provided unless the owner of the installation declares it is not required due to
any loss or damage being tolerable and they accept the risk of damage to

equipment and any consequential loss.

41



Type 3 Type 2 Type 1
Overvoltage SPD . Overvoltage SPD Equipotential
< bonding or lightning
Terminal equipment Distribution board or protection/current SPD
consumer unit
—— Origin
fm&!-:ti:fﬁl‘ 1l Ji‘ A $







Diagrams and documentation
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Great care en before
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repair
correctl
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= 531.3.2 Unwanted tripping

Residual current protective devices shall be selected and erected such as to
limit the risk of unwanted tripping. The following shall be considered:

(i) subdivision of circuits with
individual associated RCDs.

RCDs shall be selected and the
circuits subdivided in such a way
that any earth leakage current
likely to occur during normal
operation of the connected load
will not cause unwanted tripping of
the device. See also Section 314

45



= 531.3.2 Unwanted tripping

Residual current protective devices shall be selected and erected such as to
limit the risk of unwanted tripping. The following shall be considered:

(ii) the use of RCBOs for individual final
F circuits in domestic installations. See

{ also Section 314.
=

o e v v

"R AR

46



= 531.3.3 Types of RCD

Different ‘types’ of protective RCD devices.

Type AC — General AC circuits

Type F — up to 10mA DC protection

Type A — up to 6mA DC protection __
[ (W]
A

Type B — up to 10mA DC protection m E

47



531.3.3 Types of RCD

3
€@
L8]
L]
=
e Type A
8 8
~,.... 2 3 w | H=-
¥—. EE
Type A Type A
|-
5e]
(5]
~ & e e e i :
QS - " | VSD: Connect to Type B E
B i RCCB protected outlet !
" Type B i (Reference EN50178)
i I
e

Fig 2
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Type AC Banned

Austria
Belgium
Denmark
Germany
Switzerland

49



= 531.3.3 Types of RCD

50

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

NOTE 1: Examples of fixed equipment with a load current containing no DC
components can include but not be limited to electric heating appliances
and/or simple filament lighting, neither containing electronic components.

NOTE 2: For guidance on the correct use of RCDs for household and similar
use, see PD IEC/TR 62350.



531.3.3 Types of RCD

Table 1 PUBLISHED DOCUMENT gzlg)slgggg
Approximate Leakage current calculation for domestic installations: ’

(Source IEC/TR 62350)
Leakage current per circuit = Sum of the connected appliances x 0.75

Guidance for the
correct use of residual

Appliance (Connection 3 pin plug) Leakage current (mA)

PC / Laptop 1<7
Printer 05<1 current-operated
Mobile devices 0.5<0.75 protective devices

Other appliances 3 (RCDs) for household
and similar use

How to design efficient earth fault protection Www.se.com
How to select and install residual current devices

For continuity of service, RCD must withstand the leakage
currents in the installation (continued)

[ Typaoiload ______ [Standard _____JAllowed leakage current | B
Fixed PC.workstaion | Estimated (230 VS0 Hz)
PMM IEC 803351 5mA EMC filter}
Printer Estimated (230 V/50 Hz)
Photocopier Estmated (230 V/50 Hz) .5mA
e~ @ Heating floor 1EC 803351 0.75mA or 0.75 mAKW of rated power 5 mA
a r / a u .- R whichever is the higher
b Dishwasher (fxed class 1) TEC 0033525 35 mAor 1 MAKW ol raled power, |5 mA
r Ctl whichever is the higher
0 e 0 n Cooking ranges hobs, ovens and | IEC 0033520 TmAor | mA/KW of rated power, 10mA
alent fixed appliances whichever is the higher
X £ Washing machines (fixed class 1) |1EC 6033527 IEmAor 1 mAKW of rated power, | 5mA
How to design efficient earth fault protection whicheveris the.
with Residual Current Devices (RCD) Drum tumble-drye (fixed class 1) [IEC 60335-2-11 af:hmm mM:v ofratedpower.  |5mA
everis the higher
Grils toasters and simiar portable | IEC 6033528 m 0.75 mA (earthed metal)
cooking appliances = 0.25 mA (no earthed metal)
Pads |IEC 80335217 0.5mA
Blankets and matresses 1 mA/m? of the heated area 25mA
apphances. ice cream IEC 60335-2-24 u 0.7 mA (class Ol appis ms)
inces and ice makers = 1.5 mA (class | appiances)
Massage fixed class 1 appliances [IEC 80335-2-32 0.75mA
Instantaneous ciass | water heaters{ IEC 60335-2.35 0.25mA
Class 1 electric cookers, ovens, | IEC 60335-2-30 T mAKW of rated power = 10 mA (with 3 power supply
hobs and hot plates for collectve cord and power socket-outlet)
use | = No maximum (for other)
5 1 Class 1 lectric griadles for IEC 80335-2-38
collectve use
Class 1 electric fryer for collectve | IEC 60335-2-30




204  Earthing arrangements




Part 6




= 643.1.1 Insulation resistance testing

The insulation resistance shall be measured between:
(i) live conductors, and
(ii) live conductors and the protective conductor
connected to the earthing arrangement. During this

measurement, line and neutral conductors may be
connected together.

54



643.3.3 Insulation resistance testing

4\
— LR R
© d
® o @
)
SMART-touch LED dimmers

that might be damaged during
insulation resistance test

Main switch off, secured by safety locking
device.

General lighting service (GLS) Lamps
Removed. Switches “on”,

When originally installed, cables of circuit
tested prior to connection in accordance

M f hi
with Table 64 of BS 7671. egns o gart ing and
55 main bonding connected.



== 643.3.3 Insulation resistance testing

56

Where connected equipment is likely to influence the measurement
or result of the test, or be damaged, the test shall be applied prior to
the connection of such equipment, in accordance with Table 64.

Following connection of the equipment, a test at 250V DC shall be
applied between live conductors and the protective conductor
connected to the earthing arrangement. The insulation resistance
shall have a value of at least 1 MQ.

NOTE: Manufacturer’s instructions may recommend some
equipment to be disconnected during 250 V DC insulation resistance
tests as it may influence the results of the test.



643.8 Additional protection (RCD)




= 643.8 Additional protection (RCD)

58

FIRST WIRING RULES

Society of Telegraph Engineers and of Electricians

RULES and REGULATIONS for the prevention of Fire Risks arising from Electric
Lighting, recommended by the Council in accordance with the Report of the
Committee appointed by them on May 11, 1882, to consider the subject.

MEMBERsS OF THE COMMITTEE
Professor W. G. Adams, F.R.S.,, Vice- Professor D. E. Hughes, F.R.S, Vice-

President. President.

Sir Charles T. Bright. W. H. Preece, F.R.S., Past President.

T. Russell Crampton. Alexander Siemens.

R. E. Crompton. C. E. Spagnoletti, Vice-President.

W, Crookes, F.R.S. James N. Shoolbred.

Warren De la Rue, D.C.L., F.R.S. Augustus Stroh.

Professor G. C. Foster, F.R.S, Past Sir William Thomson, F.R.S., Past Presi-
President. dent.

Edward Graves. Lieut.-Colonel C. E. Webber, R.E., Presi-

J. E. H. Gordon. dent.

Dr. J. Hopkinson, F.R.S.

These rules and regulations are drawn up not only for the guidance and instruc-
tion of those who have Electric Lighting Apparatus installed on their premises, but
for the reduction to a minimum of those risks of fire which are inherent to every
system of artificial illumination.

The chief dangers of every new application of electricity arise mainly from ignorance
and inexperience on the part of those who supply and fit up the requisite plant.

The difficulties that beset the electrical engineer are chiefly internal and invisible,
and they can only be effectually guarded against by “testing” or probing with
electric currents. They depend chiefly on leakage, undue resistance in the conductor,
and bad joints, which lead to waste of energy and the production of heat. These
defects can only be detected by measuring, by means of special apparatus, the
currents that are either ordinarily or for the purpose of testing, passed through the
circuit. Bare or exposed conductors should always be within visual inspection, since
the accidental falling on to, or the thoughtless placing of other conducting bodies
upon such conductors might lead to “short circuiting”” or the sudden generation of
heat due to a powerful current of electricity in conductors too small to carry it.

It cannot be too strongly urged that amongst the chief enemies to be guarded
against are the presence of moisture and the use of “‘earth” as part of the circuit.
Moisture leads to loss of current and to the destruction of the conductor by electro-
lytic corrosion, and the injudicious use of “‘earth” as a part of the circuit tends to
magnify every other source of difficulty and danger.

The chief element of safety is the employment of skilled and experienced elec-
tricians to supervise the work.

N.B.—The value of frequently testing the wires cannot be too strongly
urged. It is an operation, skill in which is easily acquired and applied. The
escape of electricity cannot be detected by the sense of smell as can gas, but
it can be detected by apparatus far more certain and delicate. Leakage not
only means waste, but in the presence of moisture it means destruction of
the conductor and its insulating covering, by electric action.
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BSI Standards Publication

Residual current operated
circuit-breakers without
integral overcurrent
protection for household

and similar uses (RCCBs)

Part 1: General rules (IEC 61008-1:2010,
modified)

bsi.

BSIEC 62955:2018

BSI Standards Publication

Residual direct current detecting device (RDC-DD)
to be used for mode 3 charging of electric vehicles

bsi.




= 643.8 Additional protection (RCD)

60

The effectiveness of automatic
disconnection of supply by RCDs shall
be verified using suitable test equipment
according to BS EN 61557-6 to confirm
the relevant requirements of Chapter 41
are met, taking into account the
operating characteristic of the device.

BS EN IEC 61557-6:2021

Electrical safety in low voltage distribution
systems up to 1 000 Va.c.and 1 500V

d.c. — Equipment for testing, measuring
or monitoring of protective measures

Part 6: Effectiveness of residual current devices (RCD) in TT, TN and IT systems




= 643.8 Additional protection (RCD)

61

NOTE: Regardless of RCD Type,
effectiveness is deemed to have been
verified where an RCD disconnects
within the time stated below with an
alternating current test at rated residual
operating current (IAn):

* For general non-delay type, 300ms
maximum.

* Fordelay ‘S’ type RCD, between 130
ms minimum and 500 ms maximum.

BS EN IEC 61557-6:2021

BSI Standards Publication

Electrical safety in low voltage distribution
systems up to 1 000 Va.c.and 1 500V

d.c. — Equipment for testing, measuring
or monitoring of protective measures

Part 6: Effectiveness of residual current devices (RCD) in TT, TN and IT systems




RCD Trip times from Appendix 3

TABLE 3A - Time/cur -1 and BS EN 61009-1

R . | Residual Trip
RCD type oper €| current mA time
d ms
50
150
General
N()n.delay 150 max. 5:)0 40 max.
1500
2500
[ro— ” >00 40 min.
Delay ‘S’ “); 1500 150
' 2500 max.
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Type A testing issue

BS EN 61008-1:2012+A12:2017

Incorporating corrigends January 2014 and May 2016

‘ o
-~ L

BSI Standards Publication

bsi.

Residual current operated
circuit-breakers without
integral overcurrent
protection for household
and similar uses (RCCBs)
Part 1: General rules (IEC 61008-1:2010,
maodified)




Table 1 — Limit values of break time and non-actuating time for alternating residual
currents (r.m.s. values) for type AC and A RCCB
]

Limit values of break time and non-actuating time (s)
for type AC and A RCCB in event of
alternating residual currents (r.m.s. values) equal to
Type % e | 20 | 51a 200 A> | 500 A
< 0,03 0,3 0,15 0,04 0,04 0,04
Ganeral Any 0,03 0,3 0,15 | 0,04 0,04 _
Maximum
break times
> 0,03 0,3 0,15 0,04 0,04 0,04
> 0,03 0,5 0,2 0,15 0,15 0,15
S Minimum
non-
225 0,13 0,06 0,05 0,04 0,04 actuating
>0,03 times (T]
2 Value to be decided by the manufacturer for this test.
b The tests are only made during the verification of the correct operation as mentioned in

1 x 30 =30 mA within 150ms

5 x 30 = 150 mA within 40ms




Table 2 - Maximum values of break time for half-wave pulsating residual currents

(r.m.s. values) for type A RCCB
]

Maximum values of break time(s) for type A RCCB in event of

half-wave pulsating residual currents (rms values) equal to

I
Type B dn - 2000 [ 280 | 44 | 7h. | 035A | 05A | 350A
A
<0,03 0,3 0,15 0,04 0,04
General Ary 0,03 0,15 0,04 0,04
>0,03 [ 03 0,15 0,04 0,04
S >25 | >003 | 05 0,2 0,15 0,15

1 x30 x 1.41,, =42 mA within 300ms

5x 30 x 1.41,, = 210 mA within ??
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Certificate No.: ....ccocveeicenes

ELECTRICAL INSTALLATION CERTIFICATE Certificate NO.: .........covemeneerenees
(REQUIREMENTS FOR ELECTRICAL INSTALLATIONS - BS 7671) PARTICULARS OF SIGNATORIES TO THE ELECTRICAL INSTALLATION CERTIFICATE

Designer (No 1) Name: ... .. Company. .......

DETAILS OF THE CLIENT Adaress
.. Posicoge: ........ . Tel No

Designer (No2) Name: Company:

INSTALLATION ADDRESS ¢ 2pplcacie) Address- o o o
.. POSICOGE: ........ Tel No

Constructor ... Company: ....
DESCRIPTION AND EXTENT OF THE INSTALLATION N Sataialion O
Description of installation: E— e i
Extent of instailation covered by this Certficate: Addition to an D RSN | R

existing Instaliation
SUPPLY CHARACTERISTICS AND EARTHING ARRANGEMENTS
AReration 1o an D mmnh Number and Type of Live Conductors Nature of Supply Parameters Supply Protective Device

(Use continuation sheet If necessary) See CONLNUANON SNEEINO: ... | exXistng instaliation

TN-C a AacO ocO Nominal voitage, U / U™ ... v | BsEN)

™S O | renase2wre O | 2-wire O | Nominai requency. r* ... Hz Pe ......
FORDESIGN TNes [ | 2pnaseswre [0 | 3wre  [J | Prospectve faut cument, |5 ta | Rateq current
LWe, Deing the person(s) responsidie for the design of the electrical I (as Dy mylour sig oelow). p ™ O | 3phase. 3-wire [ | Otner [0 | Extemna earth fault
of which afe describad above. having exercised reasonable skil and care when carmying out the design, heredy csﬂ.‘rarv " O | 3pnase.cwre O loop impedance, Z® oo
that the design work for which we have been responsible is 1o the best of myfour ige and bedief in . @ ” g
BS 7671:2018. amencedto . . (Gate) except for he departures, If any, S2talled 35 fllows: Confirmation of supply potasRy [ 1 i sl '" ’

Other sources of supply (as detalied on attached » O
Detalis of depanures rom BS 7671 (Reguiations 120.3, 133.1.3 ana 133.5) PARTICULARS OF INSTALLATION REFERRED TO IN THE CERTIFICATE

Maans of Earthing Maximum Demand
Detalls of permitied exceptions (Reguiation 411.3.3). Where , a sultable risk §) must be attached to this Certificate. o = O | Maxmum demand 0030) oo KVA/ Amps (Delete as appropriate)
Istributor's facility
Installation eartn electrose [ ] Earth (where ap )

Risk assessment attached []

The of of atory of this Certif : :
extent of Kadllity of the or signatories Is imited 10 the wort descrived above as the subject of this cate.
y o 0 iy Earihing conductor T SR - - [ ..mm? | Connection / continuity veritea [J
For the DESIGN of the instaliation: “*{Where there is mutual responsidility for the design) Main protective = R .mm?* | Connection / contnuity vensies [
SIGNAIE: oo Date: ... Name (INBLOCK CAPITALS): oo DRSIINET NO 1 bonding conductors
"
SIgnatUre: oo DA N3 (IN BLOCK CAPITALS) ... DeSKEENO 2 To water Instaliation pipes [ To gas Instaliation pipes [ To ol instatiation pipes []  To structuraisteel [J  To ightning protection [J
To other [J specry ..
FOR CONSTRUCTION Main switch / Switch-fuse / Circuit-breaker /| RCD
1, being the person responsibie for the consiruction of the electrical (as by my sig below), particutars of Location Current rating ......... & If RCD main switch
which are gescrived above, having exercised reasonable skill and care when carmying out the construction heredy CERTIFY that e Fuse / device r:‘.quorte‘mg RCD Type .. —
the CoNsiruCTIon WOrK for Which | Nave been responsidie 15 10 the Dest of my kKnowledge and Dellef In accorgance wim BS (EN). Voltage rating ... Rateq resioual opemng current (l | -
BS 7671:2018, 3menced to ... (G3le) except for the depantures, If any, cetalled as follows: No of poles Rated tme delay ... .
Me3asured operating ume s
S 7671 (F 3 55 s
Detalls of depariures from BS 7671 (Reguiations 120.3 and 133.5) ot
" Outcome Outcome
The extent of iabiity of the Sigatory or Signatones Is imited 10 the WO Oescrbed above as the subject of this CerMicate. fem No. Description ZINA | emNo. OCescripton 7 I NA
For CONSTRUCTION of the installation 1.0 Congition of consumers intake equipment 8.0 Circults (Distribution ana Final)
(Visual mspection only) 5.0 Isciation and switching
Signature: ..o DAl N3ME (IN BLOCK CAPITALS). oooooooreereceeemmscscrermsiomreonre CONGUUCION
20 Parallel or switched alternative sources of supply 10.0 Current-using equipment
30 Protectve measure: (pemanmty.comancud)
FOR INSPECTION AND TESTING Automatic Disconnecton of Supply (ADS) _— = —
1, Deing the Person responsiie for the INSPECton & tesing of the: by my -
of which are described above, having exercised reasonadle kil and care when canylng out the Inspection & testing hereay CERTIFY 40 Basic protection 120 Location(s) contahing a bath or shower
that the work for which | have been responsibie Is to the best of my knowiedge and bedief In accordance Wi =
BS 7671:2018, 3MEN0LALD ................... (JatE) EXCEPL for he depanures, If any, cetalled a6 Tollows: o POIcHNe Saacras ol B MG 1A, | Coar spactsl Iniaions of losoas
60 Additonal protection 140 Prosumers low voitage eiecirical
Detalis of departures from BS 7671 (Reguiations 120.3 and 133.5) 7.0 Disinbution equipment -

COMMENTS ON EXISTING INSTALLATION (in the case of an addition or alteration see Regulation 644.1.2):

The extent of abliity of the signatory or signatories Is imited 1o the work described above s the subject of this Certificate.

For INSPECTION AND TESTING of the

SIGNAWIR ...coocnnrrinrssinss sisssssrmsasssssrastess 20 L | T (L] K e e ) TR R ———————

NEXT INSPECTION

U'We, the designer(s), that this Is further inspected and tested after an intervalofnotmorethan ... . SCHEDULES
years/months. This Certificate Is valld only when ... . Schedules of Circult Detalis and Test Results are attached. (Enter quantities of schedules attached).




Schedule of Inspections

Item No. Description O/u t/came Item No. Description O/ut/c;\)l?;\e
1.0 Condition of consumer’s intake equipment 8.0 Circuits (Distribution and Final)
e 9.0 Isolation and switching
2.0 Parallel or switched alternative sources of supply 10.0 Current-using equipment
3.0 Protective measure: (permanently connected)
Automatic Disconnection of Supply (ADS) 1.0 R S
4.0 Basic protection 12.0 Location(s) containing a bath or shower
5.0 Protective measures other than ADS 13.0 Other special installations or locations
6.0 Additional protection 14.0 Prosumer’s low voltage electrical
7.0 Distribution equipment S




GENERIC SCHEDULE OF CIRCUIT DETAILS Certificate/Report No.- ..........ccooceveeeee.

Distribution board details
I B = = = = = N = = =
DB reference: ... Location: Supplied from: \
Distribution circuit OCPD: BS (EN): Type: Rating/Setting: A i YO U r Log 0 H e re |
SPD Details: Type(s): T1 [0 T2 (0 713’00 NAD) % i i it o o ) s i i e
CIRCUIT DETAILS
Conductor details Overcurrent protective device RCD
E Number & size a’“
g | W
B 3 > ®
. £ | 2 -
: glE) g 2B
4 i e = .- = - o -~
3 Circuit description 3 % ; £ 2 N < > £ - _ <
= <] E = £ =
= $ a = e W 2 = i = w E 2
g S5, 88| & [B| 3| &.8].8 |[.B|.5].3
1 9 |2 s F |4 ® [ 2 |g I |7 8 o F 0@ |4 12 13 1wF 5= |8
CODES FOR TYPES OF WIRING
A B Cc D E F G H (o]
Themmoplastic insulated, Th plastic cables in Thermoplastic cables in Thermoplastic cables in Themoplastic cables in Thermoplastic Thermosetting AL S Other - please state
sheathed cables metallic conduit non-metallic conduit metallic trunking non-metallic trunking SWA cables SWA cables

* SPD Type. Where a combined T1 + T2 or T2 + T3 device is installed, indicate by ticking both Type boxes.

1 Where a T3 SPD is installed to protect sensitive equipment, enter details in ‘Remarks’, column 31, of the Schedule of Test Results. (See Section 534 of BS 7671:2018+A2:2022.)

1 See Table 4A2 of Appendix 4 of BS 7671:2018+A2:2022.

§ Where the maximum pemitted earth fault loop impedance value stated in column 12 is taken from a source other than the tabulated values given in Chapter 41 of BS 76871:2018+A2:2022, state the source of the data in the
appropriate cell for the circuit in the R rks’, col 31. of the Schedule of Test Results.




MINOR ELECTRICAL INSTALLATION WORKS CERTIFICATE Centificate NO.Z ......o.ooeeecrrees
(REQUIREMENTS FOR ELECTRICAL INSTALLATIONS - BS 7671)

To be used only for minor slectrical work which does not Inciude the provision of a new circult

PART 1: Description of the minor works
Detalis of the Client ......._... Date minor WOrkS COMPIBIED ...

Description of the minor works ... e
. Detalis of any departures from BS 7671:2018 as amended 10 .......... (date) for the circult alterad or extended (Reguiation 120.3, 133.1.3 and 133.5).
Detalls of parmitted sxceptions (Regulation 411.3.3). Where appiicable, a sultable risk t(s) must be ched to this ¢

aowon o

SO Risk O

s. Comments on (Including any defects observed in) the 9 ( 644.12):
PART 2: Pr and adequacy of installati rthing and bonding ar its (Regulation 132.18)
1. System earthing armangement: TN-5 [] Tncs [J 17 [J
2. Earth faut loop Imp at voard Z,) the final circult .. o
3. Presence of adequate main p

Eantning conauctor (]

Main protective bonding conductor(s) to: Water[ ] Gas[] o#[] Structurai steei[] Other (Specity) T =
PART 3: Circuit details
DB Reference NO ... .. DB Location and type: .

Cireult No.: ........oeeeeee...... CIFCUIL GRSCTDYON: - Installation reference method ..
Number & size of conductors: Live .............
Circult overcumment protective device: BS (EN) ..... .
RCD: BS(EN)............. Type......... Raling..........
AFDD: BS(EN) .............. Ratng ... A

SPD: BS(EN)........... Type ...

PART 4: Test results for the altered or extended circuit (where relevant and practicable)

Protective conguctor continulty. T L
Continuity of ring final circuit conductors: e @ NN @ CPCICPE ... —+ }
Insuiation resistance: Testvotage ........V Le-Lie ... MQ Lve-Eamh ... MQ
Polarty satistactory: [ Maxmum measured earth fault ioop Impedance: Z, . o 1
RCD disconnection tme at rated residual operating current (1) .ms Satsfactory test button operation: []

AFDD y test bution o 1: ] NOTE: Not all AFDDs have a test bution
SPD functionaity confirmed: [T] NOTE: Not all SPDs have visible functionality indication

PART 5: Declaration

| certify that the work coverad by this certificate does not Impair the safely of the existing Installation and the work has been designed, constructed,
Inspected and tested In accordance with BS 76712018 amended to ............... (date) and that to the best of my knowiedge and bellef, at the
tme of my inspection, complied with BS 7671 except as detalied In Part 1 above.

[
Signature: ...

MINOR ELECTRICAL INSTALLATION
WORKS CERTIFICATE

Notes for the person producing the Certificate:

The Minor Electrical Installation Works Certificate is intended to be used for additions and alterations to

an installation that do not extend to the provision of a new circuit. Examples include the addition of socket-
outlets or lighting points to an existing circuit, the relocation of a light switch etc. This Certificate may also
be used for the replacement of equipment such as accessories or luminaires, but not for the replacement of
distribution boards or similar items. Appropriate inspection and testing, however, should always be camied
out imespective of the extent of the work undertaken.

GUIDANCE FOR RECIPIENTS (to be appended to the Certificate)

This Certificate has been issued to confirm that the electrical installation work to which it relates has been
designed, constructed, inspected and tested in accordanoe with BS 7671.

You should have received an ‘original’ Certificate and the person that issued the Certificate should have
retained a duplicate. If you were the person ordering the work, but not the owner of the installation, you
should pass this Certificate, or a copy of it, to the owner. A separate Certificate should have been received
for each existing circuit on which minor works have been camied out. This Certificate is not appropriate if
you requested the person that issued the Certificate to undertake more extensive installation work, for which
you should have received an Electrical Installation Certificate.

The Centificate should be retained in a safe place and be shown to any person inspecting or undertaking
further work on the electrical installation in the future. If you later vacate the property, this Certificate wll
mmmmwwm:ﬂummmmmmmmmedmm

For safety reasons, the electncal installation will need to be inspected at appropriate intervals by a skilled
person or persons, competent in such work.

Where the installation includes a residual current device (RCD) it should be tested six-monthly by pressing
the button marked T or Test'. The device should switch off the supply and should then be switched on

to restore the supply. If the device does nat switch off the supply when the button is pressed, seek expert
advice. For safety reasons it is important that this instruction is followed.

Where the installation includes an arc fault detection device (AFDD) having a manual test facility it should
be tested six-monthly by pressing the test button. Where an AFDD has both a test bution and automatic test
function, manufacturer’s instructions shall be followed with respect to test button operation.

Where the installation includes a surge protective device (SPD) the status indicator should be checked
to confirm it is in operational condition in accordance with manufacturer's information. If the indication
shows that the device is not operational, seek expert advice. For safety reasons it is important that this

Where the installation includes altemative or additional sources of supply, waming notices should be found

at the origin or meter position or, if remote from the ongin, at the consumer unit or distnbution board and at
all points of isclation of all sources of supply.




ELECTRICAL INSTALLATION CONDITION REPORT Report NO.: oo

SECTION A. DETAILS OF THE PERSON ORDERING THE REPORT

Name .....
AOOress ...

SECTION |. SUPPLY CHARACTERISTICS AND EARTHING ARRANGEMENTS

SECTION B. REASON FOR PRODUCING THIS REPORT

Date(s) on which inspection and mmg was camed out .

SECTION C. DETAILS OF THE INSTALLATION WHICH IS THE SUBJECT OF THIS REPORT

Oceupier
Adagress

Description of premises

Oc (] [0 otner pnciude brief description) [ ...
Estmated age of wiring system ... T
Evigence of adamons / anerations? es [] No [] Notapparent [] 1 yes, esumate age —
Instalaton records avallabie? (Regulation 651.1) Yes [ No [J Date of 1ast nspection . (aate)

SECTION D. EXTENT AND LIMITATIONS OF INSPECTION AND TESTING
Extent of the electrical instalation covered Dy this repont ...

Agreed limtations Including the reasons (see Regulation 653.2)

Agreed win:
Operational Imitasons mlucmgme reasonwseepageno S

The Inspection and tesling detalied in this report and accompanying scheduies have been camied out In accordance with BS 7671:2018
as amended to
It should be noted that cables concealed within trunking and condults, under floors, In roof spaces, and generally within the fabric of the buliding

or underground, have not been inspected uniess spactically agreed between the client and inspector prior 1o the inspection. An inspection
should be made within an accessible foof space housing other electrical equipment.

mm‘fn“ Number and Typs of Live Conductors Nature of Supply Parametsrs Supply Protactive Devics
TN-C O ac O oc O Nominai voliage, /U™ .............. - T - ) T
™S O | tpnase.2wire [ | 2-wire O | womina frequency. ™o Hz | Type .
TN-C-S O | 2pnase 3wre [ 3-wire [ | Prospectve faurt cumment. | A............... KA | Rated cument.......
Ll O | 3pnase.3wre [ | omer 0 | Extema earih taut
T 0O | >pnhase qwire [J ioop L 20 o
Confirmation of supply polarty 0O N (1) by ey (2) by soquty o by e saseadd)
Other sources of supply (as detalied on attached scheaule) [
SECTION J. PARTICULARS OF INSTALLATION REFERRED TO IN THE REPORT
Means of Earthing Detalis of Earth (where )
Distributors facaity (] Type (e.g. rod(s), tape etc)
Installation earth electrose  [J Localion oo
to Earn
Main Pri ive Cond s
Earthing conductor Matenal ... 83 ... mm* | C i verted [
Main protective Materal .. csa mm* | C i vermea [

DONGING CONCUCIOME

To water instaliation pipes [J  To gas instaliation pipes [J  To ol Instaitation pipes [J

To structural steel [J  To lightning protection [

SECTION E. SUMMARY OF THE CONDITION OF THE INSTALLATION
General condion of the (in terms of sarety) .

Overal assessment of the Installation In terms of its suabiity for contnued use SATISFACTORY / UNSATISFACTORY" (Delete a5 appropriate)
*An Y Indicates that (code C1) andior potentially dangerous (code C2) conditions have been identfied.

To other [] Specty ...
Main switch / Switch-fuse / Circuit-breaker / RCD
Location (=71 —— .. A | ¥ RCD main switch
S Fuse / mmmrgoruﬁﬂng .-A | RCD Type . :
BS (EN) ............ Voitage rating v Ratedresmupmmngm (,1
No of poes......... Rated Ime geay ...
g time

SECTION K. OBSERVATIONS

g 1o the attached Inspe ) and ) of circult detalis and test results, and subject to the Bmitations specified at the

Extent and imifations of Inspection and testing section ...
No remedial action Is required [] The folowing cdservations are made D mee Daom

OBSERVATION(S) Include schedule reference. as appropriate

Classification code

SECTION F. RECOMMENDATIONS

Where the overall of the ofthe 3 for use above is stated as UNSATISFACTORY, | / we recommend
that any observations classiled as Danger present’ (code C1) or Fotentialy dangercus’ (code C2) are acted upon as 3 matter of urgency.
Investigation without delay Is recommended for observations identified as Furtner investigation required” (code FI).

One of the following codes, as appropriate, has been alocated 1o each of the observations made above 10 Indicate 1o the person(s)

responsidie for the Installation the degree of urgency for remedial action

Qbservations as Imp d7 (co0e C3) should De given due consikderation

.umbmwr&meﬂﬂmb&mmen 11 We that the Is turther insp and tested by — -]

SECTION G. DECLARATION

Uwe. being the for the Inspection and testing of the slectry tion (as by my/our sig below),

particulars of which are described above, having exercised reasonable skill and care when carrying out the Inspection and testing, heredy

declare that the Information in this report, including the observations and the an accurate of the
aition of the taking Into account the stated extent ana imitations In section D of this report.

Inspected and tested by: Report authorised for issue by:

Name (Capitais) ......... NAME (CAPRBE) ..o oo eeereeeerereremes s e cseseresereeeeeseesreeenen

Forion behaif of Fotion behaif of

Position ........ Position ...

SECTION H. SCHEDULE(S)

Inspection Schedule(s) and ......... Schedule(s) of Circult Detals and Test Results are attached
The attached scheauie(s) are part of this dOCUMENt and Tis feport 1s valkd only When they are attached to It

C1 - Danger present. Risk of Injury. Immediate remedial action required

€2 - Potentially 0angerous - urgent remedial action required

- Improvement recommended

- Further investigation required without delay




CONDITION REPORT INSPECTION SCHEDULE FOR RESIDENTIAL REBIUNG -omssssassamns
AND SIMILAR PREMISES WITH UP TO 100 A SUPPLY

NOTE: This form is suitable for many types of smaller installation, not exclusively residential.

The persons responsible for the periodic inspection of the installation should include the relevant items in relation to the electrical
installation, the inspection schedule can be reduced or expanded depending on the requirements for the installation.

C1
Bolcarias Acceprterable v Unaccgptable pk Improvement c3 Funhef El N‘ot NV | Limitation LIM Not N/A
condition condition c2 |recommended investigation verified applicable
Item No Description Outcome
(Use codes above. Provide additional
comment where appropriate. C1, C2,
C3 and Fl coded items to be recorded
in Section K of the Condition Report)
1.0 INTAKE EQUIPMENT (VISUAL INSPECTION ONLY)
An outcome against an item in this section, other than access to live parts,
should not be used to determine the overall outcome.
1.1 — Service cable
— Service head
— Earthing arrangement
- Meter tails
— Metering equipment
— Isolator (where present)
NOTE 1: Where inadequacies in the intake equipment are encountered, which
may result in a dangerous or potentially dangerous situation, the person ordering
the work and/or dutyholder must be informed. It is strongly recommended that
the person ordering the work informs the appropriate authority.
NOTE 2: For this section only, where inadequacies are found, an ‘X’ should be
put against the appropriate item and a comment made in Section K.
Person ordering work/dutyholder notified (Delete as appropriate) Y / N/A
1.2 Consumer's isolator (where present)
1.3 Consumer's meter tails




Guidance Note 3

Section 3.3.3

Appendix D

|

I — I The Institution of
— Engineering and Technology
L 10.06 L _

Guidance Note 3
Inspection & Testing

Updated to BS 7671:2018+A2:2022
IET Wiring Regulations
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== Be Mindful — Diverted NeutraI'Current A
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HSE broken neutral reports 1/1/2003 to 1/3/2022
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/01 Locations containing a bath or shower

81 701.512.3



= 712 Solar PV
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== 714 Outdoor lighting installations

85

714.411.3.4 Additional protection

Lighting that is accessible to the public shall have additional protection
by an RCD having the characteristics specified in Regulation 415.1.1.

Examples Includes;
(i) gardens, spaces to the public
(ii)  telephone kiosks Harvey Tyrrell

7 Id
(iii) bus shelters years o
(iv)  advertising panels and town plans



= 722 Electric Vehicles 8
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== 722 Electric Vehicles

722.411.4.1

Where equipment to be used is not covered by a British or Harmonized Standard, or where there
is no British or Harmonized Standard for the functionality of a piece of equipment used, it is the
responsibility of the electrical installation designer or other person responsible for specifying the
installation to establish that:

(i) the equipment meets the requirements of the Electrical Equipment (Safety) Regulations
2016 (as amended), the Electromagnetic Compatibility Regulations 2016 (as amended)
and other relevant legislation, and

(ii) the equipment has either a CE, UKCA or UKNI mark and a Declaration of Conformity;
where third-party approval is required, the equipment is marked appropriately.

The Declaration of Conformity is to be appended to the certification for initial verification.
Where the above is satisfied, it is not considered to be a departure from BS 7671:2018+A2:2022.

87



722 Electric Vehicles

722.531.3.101

Unless supplied by a circuit
using the protective measure
of electrical separation, each
charging point incorporating a
socket-outlet or vehicle
connector complying with the
BS EN 62196 series shall be
protected individually by an
RCD of Type A, Type F or
Type B and having a rated
residual operating current not
exceeding 30 mA.

88



== 722 Electric Vehicles
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Functional
Requirements



Chapter 81

BS HD 60364-8-1:2019

Low-voltage electrical installations

Part 8-1: Functional aspects - Energy efficiency (IEC 60364-8-1:2019)

Appendix 17
Energy efficiency

bsi.

Chapter 82

Chapter 83

BSI Standards Publication

Low-voltage electrical installations

Upcoming standard.

BS EN 60364-8-3

Operation of prosumer’s electrical installations
Or

Evolution of Electrical Installations

bsi.




BS HD 60364-8-1:2019

Low-voltage electrical installations

Part 8-1: Functional aspects - Energy efficiency (IEC 60364-8-1:2019)

Appendix 17
Energy efficiency

bsi.

78 pages into 6




EEO EE1

Low

EE2

Level of efficiency

EE3

Electrical Installation| Total Number of Points
Efficiency Classes

For Residential For Industrial |For Commercial |For Infrastructure
Class EEO from O to 14 fromOto19 [fromOto 18 from O to 18
Class EE1 from 15t0 30 |from 20 to 38 |from 19 to 36 from 19 to 36
Class EE2 from31t049 |from 39to 63 |from 37 to 60 from 37 to 59
Class EE3 from50to 69 |from 64 to 88 |from 61 to 84 from 60 to 83
Class EE4 from70to 89 |from 89 to 113 |from 85to 108 |from 84 to 106
Class EES 90 or more 114 or more 109 or more 107 or more




The Energy Manager




Energy audit - Building,

and measure: industrial process,

Set the basics: Initial equipment selection, } Passive electrical
higher efficiency consumption
devices,
initial service settings

energy efficiency

HVAC control, N

Optimize through R
automation and Ilgh_tlng GoRtol, .
e variable speed drives,

regulation: : ,
automatic power factor correction

maintain: itori s, \ Active electrical
IIRIRIANINS SOPVRER . energy efficiency
electrical energy efficiency analysis,
software,

Control Verification,

improve: maintenance,




Barycentre Method

Procedure to optimize the position
of energy source(s) and loads in
consideration of energy efficiency

(x5, 35,25 ) =

I=n

Z’_:1(\,, 4,2 ) x EAG;

=0

EAC;
=1




_

Consumption and local of main sub station _

Efficiency of current using equipment







Chapter 82

Prosumers Low Voltage Electrical Installations




Producer
and
Consumer
of energy

Prosumers
Electrical
Installation

PEI

PROSUMER




PE| Example

\
J

Public network

Home appliances and electronic devices
Motors

Lighting

Heaters

Electric vehicles

Solar inverter

Wind inverter

9 Other generators

e 10 Electric storage
v Y 60 v 11 EEMS

1
..‘. 4
4 o B | |
o G :
V7 7 4 -+ 16

coO~NOYULL B WN —

<--1° 12 Origin of installation
13 Local distribution

« 4, 1iR1 ) 14 Local generation
_D - e O 15 Local consumption

Management signals

(I
—
o

15




Island Mode — PEl is disconnected from the grid but remains energised




LA\t

Connected Mode — PEI is connected to the grid







v
[

Reverse feeding Mode — PEI supplies the grid, and you get paid

—




825 Electrical Energy Management Systems (EEMS)

Connection of PEI to the smart grid
Manage local energy production
Manage local energy consumption
Manage energy procurement

See Annex D82 e ' |
or BS HD 60364-8-1 Tt ————
or BS HD 60364-8-3 — ey s v e e



Electrical Energy Management Systems (EEMS)

19:00 21:00 23:00 01:00 03:00 05:00 07:00 09:00 11:00




825 Electrical Energy Management Systems (EEMS)
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Net Zero
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] (7 Office for
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‘Net zero means that the UK’s total greenhouse gas (GHG)
emissions would be equal to or less than the emissions the
UK removed from the environment. This can be achieved by a

combination of emission reduction and emission removal.’
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https://researchbriefings.files.parliament.uk/documents/CBP-8590/CBP-8590.pdf




= |NCludes Green house Gas emissions or removals from:

« Businesses based in the UK regardless of where in the world they are
registered

« The activities of people that live in the UK as well as non-UK visitors

« Land such as forest, crop or grazing land



=l v Ccludes Green house Gas emissions or removals from:

International air travel

« International shipping
« UKresidents abroad
« UK Crown dependencies and overseas territories

« The burning of biomass such as wood, straw, biogases and poultry litter for energy
production

« Land such as peatland

« The production of goods and services that the UK imports from other countries
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——— 7050 net zero target

== (_|imate Change Act basis

Mass of air emissions per year in million tonnes of carbon dioxide equivalent (Mt CO2e)

1990

1994

1998

2002 2006

2010

2014

Net emissions
in 2017 were
460 million
tonnes

2018

2022 2026

2030

Reducing net emissions to zero
will potentially require between
75 to 175 million tonnes of
emissions removal by carbon
capture and storage according to
the Committee on Climate Change

o
2034 2038 2042 2046 2050

https://www.ons.gov.uk/economy/environmentalaccounts/articles/netzeroandthedifferentofficialmeasuresoftheuksgreenhousegasemissions/2019-07-

244~ text=Net%20zero%20means%20that%20the,emission%20reduction%20and%20emission%20removal.
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Office for
AN National Statistics

The UK’s carbon footprint is classed as an Experimental Statistic
due to inherent uncertainties in the estimates produced. The

methodology used to produce them is subject to ongoing review and
refinement.

https://www.ons.gov.uk/methodology/methodologytopicsandstatisticalconcepts/quidetoexperimentalstatistics
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Brexit: Energy and
Climate Change

By Suzanna Hinson and
Sara Priestley

Draft Order laid before Parliament under sections 2{6) and 91(1) of the Climae Change Act
2008, for approval by resolution of each House of Parliament.

DRAFT STATUTORY INSTRUMENTS

2019 No.
CLIMATE CHANGE
The Climate Change Act 2008 (2050 Target Amendment) Order
2019

Made T e
Coming into force in accordance with article |
A draft of this instrument was laid before and approved by a resolution of cach House of

Parliament, in accordance with sections 2(6) and 91(1) of the Climate Change Act 2008 (“the
")a).

Before the draft was laid, the Sccretary of State—
(a) obtained and took into account the advice of the Commitiee on Climate Change. in
accordance with section 3(1Xa) of the Act; and
(b) took into account representations made by the Scottish Ministers, the Welsh Ministers
and the Department of Agriculture. Environment and Rural Affairs in Northern Ireland in
accordance with section 3(1)(b) of the Act(b),

The Sccrctary of State considers that since the Act was passed. there have been significant
developments in scicntific knowledge about climate change that make it appropriate to amend the
percentage specified in section 1(1) of the Act.

Accordingly. the Sccretary of State, in exercise of the power conferred by section 2(1)a) of the
Act, makes the following Order:
Citation and commencement

1. This Order may be cited as the Climate Change Act 2008 (2050 Target Amendment) Order
2019 and comes into force on the day after the day on which it is made.

(a) 2008¢27
(b) e sections 95 and 96 of the Act for definitions of “national satharity™ and “welevant Northern lreland Department™.
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Taking charge: the electric vehicle
infrastructure strategy
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HM Government

Clean Growth

The UK Carbon Capture Usage and
Storage deployment pathway

An Action Plan

Kemper, Mississippi, USA $7.5bn

Gorgon, Australia $3bn




HOME ELECTRICAL INFRASTRUCTURE
OF THE FUTURE

How Net Zero is changing the electrical foundations in our homes




DNO/DSO

A Consumer Access Device (CAD) is a
cloud-connected secure smart meter
gateway device that accesses
real-time energy data from smart
meters and sends that data to a
designated cloud service
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== More CPD

IET Electrician Webinars

Temporary Power
Distribution

James Eade CEng MIET
Jamie Holmes IEng MIET

—> Watch on-demand

EICRs - Coding,
and the link to
the Electricity at
Work Regulations
1989

Nikki Dennis EngTech MIET

Mark Coles BEng (Hons) MIET
Alex Gray BEng (Hons) CEng MIET

=> Watch on-demand

Foundation
Earthing and
Lightning
Protection

Robin Earl TMIET

Sean Passant MIET

Lawrence Harrington EngTech
TMIET

—> Watch on-demand

RCDs: Selection,
Types and Testing

EUR ING Graham Kenyon
BEng(Hons) CEng MIET TechlOSH
John Peckham IEng MIET LCGI
Colin Penfold EngTech ARAeS
MIET

—> Watch on-demand

Cable Calculation,
Stage 2

John Peckham |Eng FIET LCGI
Simon Ogborn FIET MSET LCGI
Colin B Penfold IEng MIET
AMRAeS (chair)

=>» Watch on-demand

Renewables and new
technologies, their
application and
installation

Natasha Pitts MSc BEng(Hons)
IEng MIET

John Peckham |Eng FIET LCGI
Nikki Dennis EngTech TMIET

=> Watch on-demand

Battery Storage

Russell Jobbins LCGI (Elec Eng)
MCGI EngTech MIET

EUR ING Graham Kenyon BEng
(Hons) CEng MIET TechlOSH
Tracey Scott BEng (Hons) MSc
CEng CMgr FIET FCMI

=>» Watch on-demand

Calculating Design
Current and Fault
Currents - thermal
constraints

John Peckham IEng FIET LCGI
EUR ING Graham Kenyon

BEng(Hons) CEng MIET TechlOSH

Colin Penfold Eng Tech ARAeS
MIET (Chair)

=» Watch on-demand

Isolated lightning
protection for
hazardous areas and
Lightning protection
zone concept (LPZ)

Sean Passant MIET
Robin Earl TMIET
John Peckham |Eng FIET (Chair)

—>» Watch on-demand

Introduction to
Harmonics and
EMC

Tracy Scott BEng (Hons) MSc
CEng CMgr FIET FCMI

Alex Gray BEng (Hons) CEng MIET
EUR ING Graham Kenyon BEng
(Hons) CEng MIET TechlOSH

—> Watch on-demand
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IET Academ

I -T Academy

C v |IET Memb. Our Customers For Business Case Studies Go to Learning Platform - @

Trusted e-learning Tof

engineers at all levéls
Expert online Courses developed with leading

academic and industry organisations

Available as full Courses or single Units

Featured Courses <

Which courses are
you interested in?

=» Electrical

Communications

!

A

Professional Skills

£74.25 £99.06 £261.75 £349-00 £135.00 £180.60
City & Guilds 18th Edition City & Guilds 18th Edition An Introduction to Al Safaty & Sacurity
Certificate in the Requirements Certificate in the Requirements Tra

for Electrical Installations (BS for Electrical Installations (BS

7671:2018 AMD 2) Update Course 7671:2018 AMD 2) Full Course Net Zero



EICR Coding

You TUhe ’DNO Intakes

|

Team Electrical, cowpua

FIRST WIRING RULES

Society of Telegraph Engineers and of Electricians es g rou p

RULES and REGULATIONS for the prevention of Fire Risks arising from Electric
Lighting, recommended by the Council in accordance with the Report of the
Committee appointed by them on May 11, 1882 to consider the subject.
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INSTITUTE FOR COMMUNICATION SYSTEMS 3 LINIVI,RSI'I%OI-

5G INNOVATION CENTRE

5G Security architecture overview
and its support for services such as
Internet of Vehicles and
multicasting/broadcasting

IET Essex Network

IET Essex talk , 8" Dec 2021

Dr. Haitham Cruickshank
Institute for Communication Systems (ICS)
University of Surrey
Guildford, Surrey
GU2 7XH
Email: H.Cruickshank@surrey.ac.uk,
Tel: 01483 68 6007







