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FOREWORD

This Brunei Darussalam Electrical Standard was prepared by the Technical Committee on
Electrical Standards (TECO), Energy Division at Prime Minister's Office in collaboration
with the Authority for Building and Construction Industry (ABCi), Ministry of Development,
Brunei Darussalam with the objective of developing the Nationai Electrical Standards for
electrical products, systems, equipments and facilities for the local industry and
consumers with reference to international standards, guidelines and procedures. In
developing the national electrical standards, the aim is to promote quality, technical
integrity, health, safely and environmental standards for the local industries and
gonsumers.

This Brunei Darussalam Electrical Standard is an adoption of the International Electro
Technical Commission IEC 60364-1: 2005 (Edition 5) standard and implements it as the
Brunei Darussalam National Standard.

Attention is drawn to the fact that this Brunei Darussalam Electrical Standard does not
confer any immunity from legal obligations in any contract for compliance to the Standard.

The National Electrical Standards are subject to periodical review according to the current
needs of the local industries and consumers to keep abreast of progress in the industries
and consumers concerned. Suggestions of amendments will be recorded and in due
course brought to the notice of the committees concerned.




COMMITTEE MEMBERS

The Technical Committee on Electrical Standards (TECO) was tasked by the Energy Division at
the Prime Minister's Office in collaboration with the Authority for Building and Construction
Industry (ABCi), Ministry of Development, Brunei Darussalam for the preparation of this Brunei
Darussalam Electrical Standard. The members of the Technical Committee are as follows:

1. Awg Haji Abd Shawal Yaman Department of Electrical Services, PMO
(Chairman)

2. Awg Liaw Wai Khiong Brunei Shell Petroleum Co. Sdn Bhd /
(Co-Chairman) Institution of Engineering and Technology,

Brunei Darussalam

3. Pg Shaharuddin Pg Haji Yusoff ABCi, Ministry of Development
(Secretary)

4. Awg William Voon Berakas Power Management Company,
(Assistant Secretary 1)

5. Awg Simon K A Leong KR Kamarulzaman & Associates
(Assistant Secretary 2)

6. Awg Haji Md Azrul Azrin Hj Md Zain Department of Electrical Services, PMO

7. Awg Md Amir Sharifuddin Haji Ali Department of Electrical Services, PMO

8. Awg Khairul Ezam Hj Mohd Zain ABCI, Ministry of Development

9. Awg Dennis Wong Tet Yin Department of Mechanical & Electrical Services, PWD

10. Awg Nohi Irwan Surkarki Haji Pawi Department of Fire & Rescue Services

11. Awg Haji Morsidi Haji Kassim Institut Teknologi Brunei

12. Awg Haji Ismit Haji Mohamad Institut Teknologi Brunei

13. Awg Matyassin Haji Masri Maktab Kejuruteraan Jefri Bolkiah

14. Awg Sylvester Kong Brunei Shell Petroleum Co. Sdn Bhd

15. Dyg Seri Malati OKIP Hj Zolkeflee Brunei Shell Petroleum Co. Sdn Bhd

16. Awang Aristoteles Momin Brunei LNG Sdn Bhd

17. Awg Rick Liaw Hamzah Hassan Consultant



SUB-COMMITTEE NO. 5§ MEMBERS

The Sub-Committee No. 5 (SC5) is the working groups for the Electrical Wiring Code of Practice
who assisted in the preparation for the adoption of the Brunei Darussalam Electrical Standard.

The members of the Sub-Committee No. 5 are :

1.

3
4
5
6.
7
8
9

Awg William Voon
(Chairman)

Awg Liaw Wai Khiong
(Secretary)

. Pg Shaharuddin Pg Haji Yusoff
. Awg Khairul Ezam Hj Mohd Zain

. Awg Simon K A Leong

Awg Dennis Wong Tet Yin

. Dr Rohaniyati Salleh
. Dyg Hajah Norhayati binti Ahmad
. Awg Abdul Azia bin Abdullah

10. Awg Matyassin Haji Masri

11. Awg Haji Morsidi Haji Kassim

12. Awg Tony Ng

13. Awg N. Sivakumar

14. Awg Tan Tau Minn

Berakas Power Management Company,

Brunei Shell Petroleum Co. Sdn Bhd
Institution of Engineering and Technology,
Brunei Darussalam

ABCi, Ministry of Development
ABCI, Ministry of Development

KR Kamaruizaman & Associates

Department of Mechanical & Electrical Services, PWD
Department of Mechanical & Electrical Services, PWD
Department of Electrical Services, PMO
Department of Electrical Services, PMO

Institut Teknologi Brunei

Maktab Kejuruteraan Jefri Bolkiah

PKS Sdn Bhd

LKH (B) Sdn Bhd

SEC Mashibah Sdn Bhd



1EC 60364-1:2005

PIAWAI BRUNEI DARUSSALAM — BRUNEI DARUSSALAM STANDARD

IEC 60364-1

Edition 5.0 2005-11

INTERNATIONAL
STANDARD

Low-voltage electrical installations —
Part 1: Fundamental principles, assessment of general characteristics,
definitions

PBD IEC 60364-1: 2010 (Published by IEC in 2005)
This IEC International Standard has been adopted by CPRU, Ministry of Development,
Negara Brunei Darussalam as a national standard under the IEC Affiliate Country Programme




L-+9€09 J31 dad

(soo0z u1 531 Aq paysiaqnd) 0102

-2 - 60364-1 © |IEC:2005
CONTENTS

EOREWORD . ususssswsvamovssson aprmmsysisess iy sy s s coi s e s e e 5
BRI =TT o T TP UU TP TSROSO RO PRRERRRRRRRRTRORY 7
12 NOrmMative refBrENCES . i e e e s e et sadas e e e bbb mneeseenmmes 9
13 'Fundameantal PrinCiPlesic: cuwwmmmsmmsmmisssms iy e e b s s 10
131 Protection for Safety. st iiiniieisiimese it iiaiitsi rissnnnnesssssasasasssesss 10
L T B € 1 -1 -1 OO TR 10
131.2  Protection against electric ShoCK ..o 10
131.3  Protection against thermal effects .......ccecciviicrriiiiien e 11
131.4  Protection against OvercUurment......ccocviiemiiiie e s e seeasaseree e e 11
131.56  Protection against fault CUITENLS ........coocerv it raneaes 11

1318  Protection against voltage disturbances and measures against
electromagnetic INFIUBNCES ... srer e srrs s sseressans 11
131.7  Protection against power supply interruption ........ccoocoicvieinniiinccceccciens 12
s Y B = | N S e erereeeeen 12
1321 General...coocoveeeeerrenneen, e Eee e r e i b b e b T terraar et aetaseessnnan 12
132.2  Characteristics of available supply or supplies ....ooveveeevvrceieci e 12
132.3 Nature of demMand.........cicceeiiveriviiimerriesssisiiieeriiserereesssesssssesssassssssesseesas 13

132.4 Electric supply systems for safety services or standby electric
supply systems.ciuinmmmmsnmmmmanisaesin e 13
132.5 Environmental CoNdItIONS .....cccicvivrrrinrierreriereeissereeeseeeresseeceseessesesesessanas 13
132.6  Cross-sectional area of GONAUCEONS .....c.eoveieeiiiceiiiiiticiseeesveeeesseesaseesas 13
132.7 Type of wiring and methods of installation .........cccoccecvrecvve v, 14
132.8  Protective BQUIPMENL... .o ceicisiitira e e reeereeeereeereansesssesresaaesssnnns 14
1823, Emergency control wssm sumsmnmsumm s s 14
132,10 DisconNecting JeVICES ..o iiirrierrteercerieeeirer st sbes s n e s e e eessesaessseessneas 14
132.11 Prevention of mutual detrimental INfIUENCE ...ceueeirieceiiere i veeerresseseeesaees 14
132.12 Accessibility of electrical eqUIPMENt ......oivevvceriecceeee e 14
132.13 Documentation for the electrical insStAlAtION ..oovcvveveee e 15
133 Selection of electrical EQUIDMENT ..cccc..ovvvviiieiieeeicre e creeeesee st e s s ersteesseessne s 15
1831 GENETaL cusiiisusrostass s s 5o 800 5 Eim sst neanasas st £80s 2 mbmran s eemsmenmmnss 15
133.2  CRAracteriSlios .ovveisieireer s e ssrriie s st st s e s sesmeeee s e sessersssssssnsenseons 15
133.3  Conditions of iNStallation .......ccooieeirmeeiee e ec e er et e rtesnae s 15
133.4  Prevention of harmful 8ffectS.......cccveiviiiniiiiiiee e ceee e ssnneans 16
134 Erection and verification of electrical inStallations .......oeeveeeeereeee e rsieeserssenns 16
1341 EFOHON oo ccvcimrer s ierrescs et s se s rvressss s s smmanr e ese e ssabaaessesssnnreneasssmmeens 16
134.2  Initial YerifiCation ... rrre i ess e ee e sereesees s seeeessnesrea 17
134.3  Periodic VErfication. ...t eeesreserssases s e sssessanssns 17
20 Terms and definTtions ... eeres s e seres s e e st s ee st rasmt e aessersnntessaes 17
30 Assessment of general CharattBriSHES. ..o viieiiiccrieeertreeseeresssessresesssesssssssesssssssasnsssns 17
31 Purposes, sUpplies and SEUGIUrB ... i mimsissmise s s s s i s 17
311 Maximum demand and diVErsity ........ocveiiniiiciieiriere e s e cenee s e s 17
312 Conductor arrangement and system earthing .....ovvviiveiinnivceninieseeereesseeessneas 17
312.1  Current-carrying conductors depending on kind of current.......cocoeeeneenee.. 18
312.2  Types of system earthing ...t eer s aecese e s 19

L-#9€09 O3i aad

(500z ui 93| Aq paysiiand) 0102




L-#9€09 O3i add

(c00Z 1 531 Aq paysijand) 0102

60364-1 © IEC:2005 -3~
B13  BUPPIIS....e ettt bt eeses s eee st s saes e e sesstss e e e ss e e et ess et st
131 GENBIAL...... .ottt e rrees s e e e ssneassas T m——
313.2  Supplies for safety services and standby systems.........ooeveveeeeresnennns
314 Division of INSLAllAtON......corvririrceicciicieci oot ee et e erostesr e e e s eeeens
32 Classification of external INfIUENGES.........o.viieeiiiiin e e cee et
33 ComPAbibiliY wooimuiimssimi ittt sasssssrssesrsesnstersams s seessiss eassSeamossb s ieins
33.1 Compatibility of CharacteriStiCs .....veeieieeeiiriceiisitisre e sees s eesersseesseses s oseesees s
33.2 Electromagnetic COmMPEaLIBIILY ..........coueiiriiiiieee e cmreresesseeseeeseeeeese s ee s s e
34 MaAINEAINADIILY ...ovivversieeenreseeceeieit e s e st e ee s s e eses e s s e sesesseessestsse s e senssee
<o T L ——————————————————————— e
B0 GOMETE wwsssysvsssmassessnssssss s s aeiesiRiTEEIH onee smsmmsans ssssmssnsmnsssssanssrsburassasasmsss sosesheannss
35.2  ClassifICation .......ccuovvieriirieneiirinie it ere e ee e st eseesase e ss et e s eas et et eesessseseans
36 CONtINUILY OF SBIVICE c.vitieiieici vttt e e e st s et e et s e s st eee e s e eeeee e
Annex A (informative) Numbering system and plan of IEC 60364 SErieS....c..ceervveereveressinns
Annex B (informative} Definitions — Application guide and explanations to selected
terms of [EC 60050-826 (IEV 826 ~ Electrical INStAlAHONSY .o oveeeeeeeeeeerererrereesrerrresssessessesans

Annex C (informative) Comparison of the structure of IEC 80364-1 fourth edition 2001
and IEC 603641 fifth edition 2005.......c..cceciiicrinireeseisesses s ee e e eseeesenrensr e vareserranes

BIDIIOGTAPNY . cevvevvveseresesssescesessresesseesssemmsessseseeessessaessessaseseesesssesseeseseseessasbseseseeeens oo

Figure 1 — Single-Phase 2-WiTE .......ccccvievreerereneeire it cctesis et reene e ee s e smeestressesessssssesersssensseeos
Figure 2 — SINGIE-PRESE 3-WITE ...vivireireireiistessee s sntiaisieesisaseeseesssesssssansssseevenssseessessesssron

Figure 5 — THre@-pRasSe 4-WIl€ .......ccvccrieecireciririeeiirieeceresecrestssessesseensesseeseessessestesnsessesssass
FIQUITE B — 2-WiM...vivieriviriiinienieierressnecsrresssessesssssassasressssnssssasesseensesressansransessssssessensesssnens
FIGUNG, 7= B TR wonnomscasnurusammommsmossmss o s st R T T L VT B s s s

Figure 31A1 — TN-S system with separate neutral conductor and protective conductor
ThroUGROUL the SYSIEM .. et a et sst s e be s e seesanseneeensenssssnensressssns

Figure 31A2 — TN-S system with separate earthed line conductor and protective
conductor tRroughout the SYSIEIM ..ot e eeesebrs st esss e e s e e sesreeseesesans

Figure 31A3 — TN-S system with earthed protective conductor and no distributed
neutral conductor throughout the SYSTEM .........cv ettt veereete e e snssneerosasneens

Figure 31B1 —~ TN-C-S system 3-phase, 4-wire, where the PEN is separated into PE
and N elsewhere in the INSTAIAHON .....ccoveei vt rersrenee e e seesse s eesseseasssrersoeeresaees

Figure 31B2 — TN-C-S system 3-phase, 4-wire where the PEN is separated into PE
and N at the origin of the INSEANALION. ...t eeesererressearssesssesssesssesssessssns

Figure 31B3 — TN-C-8 system — Single-phase, 2-wire where the PEN is separated into
PE and N at the origin of the inStallAtIoN ........ccecviveiveriiiiie e e e e sbseresesseneans

Figure 31C — TN-C system with neutral and protective conductor functions combined in
a single conductor throUughout the SYSIEIM ... ....cvciieiircresise e sesestssraessne e e sseesenesmesanes

Figure 31D — TN-C-8 multiple source system with separate protective conducter and
neutral conductor to current USING SQUIDMENT.......cvviiiieiicee et veesnrreessseasseessessaesssesasenresans

Figure 31E — TN multiple source system with protective conductor and no neutral
conductor throughout the system for 2- or 3-phase 1080.......ovevecviieeseceeenr s eeesesesrseessessnns

L-#9€09 D3I agd

(g00Z w 931 Aq paysiand) 0102



L-¥9€09 J31 aad

(5002 ul D3] Aq paysijand) 010z

e, A m———T————r

-4 - 60364-1 @ IEC:2005

Figure 31F1 — TT system with separate neutral conductor and protective conductor
throughout the INSANALION............cceecee ettt s cee e sesoeoeoeoesees s 27

Figure 31F2 ~ TT system with earthed protective conductor and no distributed neutral

conductor throughout the INSEAlIALION .............eeuueuiuiiiierieeeeeeee oo eesosoeeoeeoooeoeeeoeeseeeee 28
Figure 31G1 - IT system with all exposed-conductive-parts interconnected by a

protective conductor which is collectively earthed ..........ccoveeiveeveerereeeeeeeeooooeeooe 29
Figure 31G2 ~ IT system with exposed-conductive-parts earthed in groups or

INGIVIAUAIY ..ottt sess e s es s s st ettt 30
Figure 3TH — TN-S 0.0, SYSIBM wuuvueercuricerieier st seseeses s et tseeeeeeeeeeesees e 31
FIQUre 31J — TN-C d.C. SYSIEM..c.creririiceiire et e 32
FIGUre 31K — TN-C-8 .G, SYSIEM ...uuiuriereririeeeerceeitst e eee e e ee s st eee e 33
FIQUre 31L ~ TT d.C. SYSEEIM «..u.voeeecerieieeecteee et eeees e s e e eeen s 34
FIgure 3TM — 1T d.C. SYSIOM.. .ttt cse e et 35
Figure B.1 — Zone of @Im's 880N .....c.co.cuvcireureiereanei e s eeeee e e s 43
Table A.1 — Numbering system of IEC 603684 SEMBS........cvvmveverrreseeeeseseeseesoeeeoeoees e 39
Table A.2 - Plan of |IEC 60364 series: Electrical installations of o {111 (1] T+ - —— 40

L-#9€09 D31 aad

(s00Z ui 23 Aq paysigqnd) 0402



L9209 931 Agd

(s00z ut D3i Aq paysiuand) 0L0Z

60364-1 © IEC:2005 -5~

1)

2)

3

4)

5)

6}
7)

ay

9

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS —

Part 1: Fundamental principles, assessment of
general characteristics, definitions

FOREWORD

The Intemational Electrotechnical Commission (IEC} is 2 worldwide organization for standardization comprising
all national electrotechnical ¢ommittees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning slandardization in the electrical and electronic fields. To
this end and in addition to other activities, |IEC publishes International Standards, Technical Specifications,
Technical Reporis, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees: any |EC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
gaovernmental arganizations liaising with the |EC also participate in this preparation. IEC collaborates closely
with the Internaticnal OQrganization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by JEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user, )

In order to promote international unifermity, [EC National Committess undertake to apply |EC Publications
transparently to the maximum extent possible in thefr national and regional publications. Any divergence

between any IEC Publication and the corresponding national or regional publication shall be ¢leariy indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered respensible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and

members of its technical committees and IEC National Committees for any persenal injury, property damage or

other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and

gxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othér IEC
ublications.

Altention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent righis.

International Standard IEC 60364-1 has been prepared by IEC Technical Committee 64:
Electrical installations and protection against electric shock.

This fifth edition cancels and replaces the fourth edition, published in 200%. It constitutes a
technical revision.

The main changes with respect to the previous edition are:

in order to complete the scope, the new items external lighting and similar installations,
medical locations, mobile or transportable units, photovoltaic power supply units and low-
voltage generating sets are added;

in Clause 131, "Fundamental principles”, the list of hazards which may arise in electrical
installations is completed; furthermore, a new subclause dealing with protection against
voltage disturbances and measures against electromagnetic influences and a new
subclause dealing with protection against power supply interruption are added;
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— in Clause 132, "Design", the new subclause "Documentation for the electrical installation"
is added; ’

~ in Clause 134, "Erection and verification of electrical installations”, the new subclause "
periodic verification" is added;

- the former Clause 312, "Types of distribution system" is renamed "Conductor arrangement
and system earthing” and, in the relevant subclauses, several new figures are included for
better understanding of the different kind of a.c. and d.c. circuits and types of systems and
their earthing being applied nowadays in IEC member countries;

~ in 33.1, "Compatibility of characteristics", a new item for excessive PE conductor currents
is added;

— anew Clause 38, "Continuity of service", is included;
— Annex B is aligned with the second edition of IEC 60050-826:2004.

The text of this standard is based on the following documents:

FDIS Report on voting
64/1488/FDIS B64/1489/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 60364 consists of the following parts, under the general title Low-volfage electrical
installations:

Part 1: Fundamental principles, assessment of general characteristics, definitions

Part 4: Protection for safety

Part 5: Selection and erection of electrical equipment

Part 6: Verification

Part 7: Requirements for special installations or locations

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

= reconfirmed;

*  withdrawn;

* replaced by a revised edition, or
* amended.

The contents of the corrigendum of August 2009 have been included in this copy.
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LOVW/-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 1: Fundamental principles, assessment of
general characteristics, definitions

11 Scope !

IEC 60364-1 gives the rules for the design, erection, and verification of electrical instatlations.
The rules are intended to provide for the safety of persons, livestock and property against
dangers and damage which may arise in the reasonable use of electrical installations and to
provide for the proper functioning of those installations,

11.1 IEC 60364-1 applies to the design, erection and verification of electrical instaliations
such as those of

a)
b)
0)
d)
€)
f)
9
h)
i)
)
k)
)

residential premises;

commercial premises;

public premises;

industrial premises;

agricultural and horticultural premises;

prefabricated buildings;

caravans, caravan sites and similar sites;

construction sites, exhibitions, fairs and other installations for temporary purposes;
marinas; ‘

external lighting and similar installations (see, however ,1 1.3¢)):
medical locations;

mobile or transportable units;

m) photovoltaic systems;

n)

low-voltage generating sets.

NOTE "Premises” covers the land and all facilities including buildings belonging to it.

11.2 IEC 60364-1 covers

a)

b)

circuits supplied at nominal voltages up to and including 1 000 V a.c. or 1 500 V d.c.;

For a.c., the preferred frequencies which are taken into account in this standard are
50 Hz, 80 Hz and 400 Hz. The use of other frequencies for special purposes is not
excluded.

circuits, other than the internal wiring of apparatus, operating at voltages exceeding 1 000 V
and derived from an installation having a voltage not exceeding 1 000 V a.c., for example,
discharge lighting, electrostatic precipitators;

T The numbering system is explained in Annex A.
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