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FOREWORD

This Brunei Darussalam Electrical Standard was prepared by the Technical Committee on
Electrical Standards (TECQ), 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 National 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, fechnical
integrity, health, safety and environmental standards for the local industries and
consumers.

This Brunei Darussalam Electrical Standard is an adoption of the International Electro
Technical Commission [EC 60364-6: 2006 (Edition 1.0) 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 MEVIBERS

The Technical Committee on Elecirical 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
(Chairman)

2. Awg Liaw Wai Khiong
(Co-Chairman)

3. Pg Shaharuddin Pg Haji Yusoff
(Secretary)

4. Awg William Voon
(Assistant Secretary 1)

5. Awg Simon K A Leong
{Assistant Secretary 2)

Awg Haji Md Azrul Azrin Hj Md Zain
Awg Md Amir Sharifuddin Haji Ali
Awg Khairul Ezam Hj Mohd Zain

© & N o

Awg Dennis Wong Tet Yin

10. Awg Nohi Irwan Surkarki Haji Pawi
11. Awg Haji Morsidi Haji Kassim

12. Awg Haji Ismit Haji Mohamad

13. Awg Matyassin Haii Masri

14. Awg Sylvester Kong

15. Dyg Seri Malati OKIP Hj Zolkeflee
16. Awang Aristoteles Momin

17. Awg Rick Liaw

Depariment of Electrical Services, PMO

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

ABCIi, Ministry of Development

Berakas Power Management Company,

KR Kamarulzaman & Associates

Department of Electrical Services, PMO
Department of Electrical Services, PMO
ABCI, Ministry of Development

Department of Mechanical & Electrical
Services, PWD

Department of Fire & Rescue Services
Institut Teknologi Brunei

Institut Teknologi Brunei

Maktab Kejuruteraan Jefri Bolkiah
Brunei Shell Petroleum Co. Sdn Bhd
Brunei Shell Petroleum Co. Sdn Bhd
Brunei LNG Sdn Bhd

Hamzah Hassan Consuliant




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. Awg William Voon
(Chairmany)

2. Awg Liaw Wai Khiong
(Secretary)

Pg Shaharuddin Pg Haji Yusoif
Awg Khairul Ezam Hj Mohd Zain

Awg Simon K A Leong

o o kW

Awg Dennis Wong Tet Yin

7. Dr Rohaniyati Salleh

8. Dyg Hajah Norhayati binti Ahmad
9. 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 & Elecirical
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



PIAWAI BRUNEI DARUSSALAM — BRUNEI DARUSSALAM STANDARD

INTERNATIONAL IEC
STANDARD 60364-6

First edition
2006-02

Low-voitage electrical installations —

Part 6:
Verification

Reference number
CEVIEC 60364-6:2006

PBD IEC 60364-6: 2010 (Published by IEC in 2006)
This [EC International Standard has been adopted by CPRU, Ministry of Development,
Negara Brunei Darussalam as a national standard under the IEC Afflliate Country Programme




9-#9£09 331 aad

(9002 ul 931 Aq paysijaqnd) ¢LOZ

60364-6 © IEC:2006 -2~
. CONTENTS

FOREWORD . itiiecresrennerernsnsseseesansssessansnmersssesessn S E R VR R EERRHT 0 Sk s mp e mmmmammmrmmmnms na s naaned 4
BT, IR conmmsuwunan smmewvsvins s 8D RS DA s mmemm o s e At £ 8 R S s 6
6.2 NOMMALIVE FEFEIENGCES .uvvvtiiicrrerirrrinecenes et sssoeessae s ssessesasssssssseseses et e e e se s e seeen e 6
8.3 Torms and defiMItIONS ....uuc it ses e eneseeeeees s e sassbesseesesssseeeesssesess st esen e s e 7
61 Initial verification ..c.cceeeeeeeeeeecmerensesnnens s I T Lsmanssennes R 4
61.1 General......ccoccveans LR AR R R R S (U 7
B1.2 INSPECHOM 1itiirrimeeemcrernrisriciiniietimessesnsnsssssssstsseesesaeseneseeesessssrns semsessessessesmesas s e s B
61.3 Testing....ccccemeneeene. ™ O SO P SO 1]
61.3.1 General.....vovvemmneens T IR hmemmnaasanony vernensd
81.3.2 Continuity Of CONAUCIONS.ui.aeeeerrieeriiice e reeeeeeceeeseresasssoeessesemeseneesaeens 9
61.3.3 Insulation resistance of the electrical INStAIALION. .....cvveeeeseeerereeeeeeseans 10
61.3.4 Protection by SELV, PELV or by electrical separation ........ecceecvvovnenne. 10
61.3.5 Insulation resistance/impedance of floors and WallS .....vvvevievsseiseseons 11
61.3.6 Protection by automatic disconnection of the SUPPIY voveveveceveeesssreneennd 1
61.3.7 Additional protection. ......cccceciiiiiirsce e es e oy
61.3.8 Polarity test......... T BT S — .13
61.3.9 Check of Phase SEUUBNCE ....uuiiiccnririe e eeeesesseeeresnsssesssses s s eesees e 14
61.3.10  FUnctional teS1S ...cvueeeerierrrsscssssscereonesses ressmssesss Verrsresesseerrenran TRRp— w14
61.3.11  Verification of voltage drop ....eeececceevennene Ty Ry 14
61.4 Reporting for INMtial VErfICAON .ccvuverreieeireieseirecseeneseeeseseaesessssensssesees s eessessens v 14
B2 Poriodic VErfICAtON ..m e eciiiiiniieseiaesnesstssrisniessssesseesseesessnesssssesessmsmessesssems e eosns S |
62.1 General.iicceiecrscens cevEeRE ST TTITD i manasanen rrmananes S — 15
62.2 Freguency of periodic verification ....ceieerereeeerreses T 16
62.3 Reporting for periodic VerifiCation ......u..uvrvseseesceseerresnessssesssssessessessssesmsses o 16

Annex A (Informative) Methods for measuring the insulation resistance/impedance of

floors and walls to earth or to the protective cONAUCIOr .u...v.eeeereeeeceiee s 18
A1  General............ T nneenteeehl e raen e A b bR nn, ety Rea e R e e ot nm e aereatsereennnnsrens 18
A.2 Test method for measuring the impedance of floors and walls with

- e T S . 18
A3 TS lECIrOUR 1 ..ot rretcererc et as e st sseenesne e ssensseees s s e et e e e 19
Al Toestelectrode 2 ..........c.ccevveemirmesceieernessenerssssrsssessssessas L 20

Annex B (informative) Method B1, B2 and B3 ..cucecvveeeeereeeeeeeeseresessoessssesse e w2l
B.1 Method B1 — Measurement of earth electrode resistance........oouvmveeoooeoooeeossn, 21
B.2 Method B2 - Measurement of the fault loop impedance......vu.eeennn..... Crereeeeneraaie 22
B.3 Method B3 — Measurement of earth loop resistance with current clamps wevvveveecans 23

Annex C (informative) Guide on the application of the rules of clause 61: Initial

verification .. iiceren e, 5 T S R T w24

Annex D (informative) Example of a diagram suitable for the evaluation of the voltage drop 27

Annex E (informative) Recommendation for electrical equipment, which is being re-
used in electrical INSTAlIAHONS ........c.crcecerinrvre st et e eeeeemeesessesons s seos coeeeeeeseesseesses 28

Annex G (informative) Form for Inspection of electrical installations (see examples in G.2)..32

Annex | (informative) Correspondence between IEC 60364-6-61:2001 and
IEC 60364-8:2006....c..0cccmmneens verssssssann onamamne e SR SR FEE R nans T

9-p9€09 031 add

(900z w 93j Aq paysijand) 6102




9-$9£09 D3l d8d

(900Z w1 931 Aq paysiiqnd) 0L0Z

60364-6 © IEC:2006 -3-

21100 (19151 2=15] 11 0RO ORISR PRI R S 42
FEHUES, AT — Tk OIIOIEOTOM . evmneecernsssossssessaseenBHRBE LGRS SRSV st 19
Figure A.2 = Test leCtrode 2.....iciiesenrsssisnsinininsisn sttt st 20
Figure B.1 — Measurement of earth electrode FESISEANCE . eerirvrisresseesasneesanrrsussssnrssssresnosasorniassd |
Figure B.2 - Measurement of fault loop impedance by voltage drop...... certrernaamyenanaenes . 22

Figure B.3 — Measurement of earth loop resistance Wwith current clamps «oeeeeeesearirssssinnmnenn 39

Table 6A — Minimum values of insulation resistance .............. esannenaosnsasenbiiiRERERES T 10
Table H.1 — Model form for cicuit details and test results schedule ....c.cociceriuennn. wrseremnreans eeee3d

9-y9¢€09 031 agd

(900z ui 931 Aq paysiiand) 0102



9-¥9€09 O d8d

{900z ul 93 Aq paysiiand) 0102

60364-6 @ IEC:2006 . -

)

2)

3)

4)

5)

6)
7)

8

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE ELECTRICAL INSTALLATIONS -

Part 6: Verification

FOREWORD

The International Electrotechnical Commission ({IEC) is a worldwide organizatien for standardization comprising
all national electrotechnical committees (IEC Natlonal Committess). The object of IEC is to promote
International co-operation on all questions concerning standardization in the electrical and elactronic flelds. To
this end and in addition io other activities, |[EC publishes International Standards, Technical Specifications,
Technical Reporis, Publicly Available Specifications (PAS) and Guides (hereafter refarred fo as “IEC
Publication(s)"), Thelr preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate In this preparatory work. International, governmental and non-
governmental argenizations llalsing with the IEC also participate In this preparation. IEC collgbarates closely
with the [nternational Organlzation for Standardization {ISO) In accordance with conditions determined by
agresment between the two organizations.

The format decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of oplnion on the relevant subjects since each technical committes has representation from all
interested JEC Natlonal Committees,

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committeas In that sense. While all reasonable efforts are made to ensure that the technical contant 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 uniformity, IEC Natlonal Committees undertake to apply 1EC Publications
transparently to the maximum extent possible In their national and reglonal publicalions. Any divergence
batwaen any {EC Publication and the corresponding natlonal or regional publication shall be clearly indlcated in
the latter.

JEC provides no marking procedure te indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an 1EC Publication.

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

No liabillty shail attach to IEC or its directors, employses, servants or agents Including individual experts and
members of ils technical committees and IEC National Committees for any personal Injury, properly damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and

expenses arising out of the publication, use of, or rellance upon, this 1IEC Publication or any other IEC
Publications.

Attentlon is drawn to the normative references cited in this publication. Use of the referencad publications Is
Indlspensable for the correct application of this publication.

Attentlon Is drawn to the possibility that some of the elements of this IEC Publlcation may be the subject of
patent rights. IEG shali not be held rasponsible for identifying any or all such patent rights.

International Standard 1EC 60364-6 has been prepared by IEC technical committee 64:
Elsctrical Installations and protection against electrical shock.

This first edition of IEC 60364-6 replaces the second edition if IEC 60364-6-61, published in
2001, and constitutes a technical revision,

The main changes with respect to IEC 60364-6-61 are listed below:

extension of the scope to cover, In addition to initial verification, also periodic verification
of electrical installations;

modification of verlification requirements in the case of protection by automatic
disconnection of the supply;

requirements for verification of conditions for additional protection;
requirements for reporting upon completion of initial and pericdic verification;
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LOW-VOLTAGE ELECTRICAL INSTALLATIONS —

Part 6: Verification

6.1 Scape

This Part of IEC 60384 provides requirements for initlal and periodic verification of an
electrical installation.

Clause 61 provides requirements for initial verification, by inspection and testing, of an
electrical installation to determine, as far as reasonably practicable, whether the requirements
of the other parts of IEC 60364 have been met and requirements for the reporting of the
results of the initial verification. The initial verification takes place upon completion of a new
installation or completion of additions or of aiterations to existing installations.

Clause 62 provides requirements for periodic verification of an electrical installation to
determine, as far as reasonably practicable, whether the Installation and all its constituent
equipment are in a satisfactory condition for use and requirements for the reporting of the
results of the periodic verification.

6.2 Normative references

The following referenced documents are indispensable for the application of this document,
For dated references, only the edition cited applies. For undated references, the |atest edition
of the referenced document (including any amendments) applies.

IEC 60364 (all parts), Low-voltage electrical installations 1)

IEC 60364-4-41, Low-voltage electrical installations — Part 4-41: Protection for safaly —
Frotection against electric shock

IEC 60364-4-42, Elecirical Installations of bulldings — Part 4-42: Protection for safety —
Protection against thermal effects

IEC 60364-4-43, Electrical instalfations of buildings — Part 4-43: Protection for safety —
Protection against overcurrent

IEC 60364-5-51, Electrical installation of buildings — Part 5-51: Selection and erection of
electrical equipment — Common rules

[EC 60364-5-52, Electrical installations of buildings — Part 5-52: Selection and erection of
electrical equipment — Wiring systems

IEC 60364-5-53, Electrical Installations of buildings ~ Part 5-53: Selection and erection of
elecfrical equipment — Isolation, switching and control

IEC 60364-5-54, Efectrical installations of buildings — Part 5-54: Selection and srection of
electrical equipment — Earthing arrangements, protective conductors and protective bonding
conductors

1) The maln title has been revised, Certain Parts of the IEC 60384 seriss still carry the old title,
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