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FOREWORD

This Brunei Darussalam Electrical Standard was prepared by the Technical Committee on
Electrical Standards [TECO (Electrical)], Energy Division at Prime Minister's Officé in
collaboration with the authority of the standards committee, Construction Planning and
Research Unit (CPRU), Ministry of Development, Brunei Darussalam with the objective of
developing the National Electrical Standards for electrical products, systems, equipment
and facilities for the local industries and consumers with reference to international
standards, guidelines and procedures. In developing the national electrical standards, the
aim is fo promote quality, technical integrity, health safety and environmental standards
for the local industries and consumers.

This Brunei Darussalam Electrical Standard is an adoption of the International Eleciro
technical Commission IEC 60335-2-21:2008 (Edition 5.12) standard and |mplements it as
the Brunei Darussaiam National Standard.

Attention is drawn fo the fact that this Brunei Darussalam Electrical Standard does not
confer any immunity from legal obligations in any contract for compliance fo 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 Commitiee on Electrical Standards [TECO (Electrical)] was tasked by the Energy
Division at the Prime Minister's Office in collaboration with Construction Planning and Research
Unit (CPRU), Ministry of Development, Brunei Darussalam for the preparation of this Brunei
Darussalam Electrical Standard. The members of the Technical Committee are as foilows;

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

6

7. Awg Musa Metali

8. Awg Md Amir Sharifuddin Haji Ali
9. ‘Dyg Hajah Norhayati Ahmad

10. Awg Maijid Ali

11. Awg Dennis Wong Tet Yin

12. Awg Nohi Irwan Surkarki Haji Pawi
13. Awg Martin Blundell

‘14. AWQ Hajri Morsidi Haji Kassim

15. Awg Haji Ismit Haji Mohamad

16. Awg Matyassin Haji Masri

17. Awg Sylvestor Kong

18. Dyg Seri Malati OKIP Hj Zolkeflee

19. Awang Aristoteles Momin

Energy Division, Prime Minister's Office

Brunei LNG Sdn Bhd

CPRU, Ministry of Development

Institution of Engineering and Technology,
Brunei Network

KR Kamarulzaman & Associates

Energy Division, Prime Minister's Office
Department of Electrical Services, PMO
Department of Electrical SEI:ViGES, PMO
Department of Electrical Services, PMO
Ministry of Industry & Primary Resources
Department of Mechanical & Electrical, PWD
Department of Fire & Rescue Services
University Brunei Darussalam

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



20. Steve Turner

21. Caius Yong

22. Awg Rick Liaw

23. Awg Kyaw Moe Aung

24, Awg Khairul Ezam bin Haji Mohd. Zain

Berakas Power Management Company
Berakas Power Management Company
Hamzah Hassan Consuliant

HSE Engineering Sdn Bhd

CPRU, Ministry of Development



PIAWAI BRUNEI DARUSSALAM — BRUNEI DARUSSALAM STANDARD

CEl
| IEC
INTERNATIONAL  60335-2-21
STANDARD ~ Edition 5.1

2004-11

Edition 5:2002 consolidated with-amendment 1:2004

Household and similar electrical appliances ~
Safety -

Part 2-21:
Particular requirements for storage
water heaters '

Reference number
"CEVIEC 60335-2-21:2002+A1:2004

PBD IEC 60335-2-21:2008 (Pﬁblished by IEC in 2004) .
This IEC international Standard has been adopted by CPRU, Winistry of Development,
. Negara Brunei Darussalam as a national standard under the IEC Affiliate Country Programme




12-2-6€£09 231 Agd

(rooz w 931 Aq paysijand) 2002

60335-2-21 © IEC:2002+A1:2004 -2-

CONTENTS
FOREWEIRED. .0y e et bodstdss et o e S i s e e R s e v s 3
INTRODUCTION i ittctmnterressisssnirersssserassssrsstassasrssassasevassonssssssssrossatsansessessssnsensasesnssnnrs esssassasen 6
1 SCOPCurcrssscsrmrerrrecsssrarsansransss enmssnne b b TR S im0 e S e A MG RRE VR O AS 7
2 Notmative refor8ntes ...conassessnsernsrsnys it EET b RIS Cinrnns fanannapr nnnnn EECEERREE R T S A 7
2 B3 DETIOIIONS auvsassrenmeresunsnunsasssnsansansradihiEEE s T T O EoC AT r e o e L S S A SR L 8
4 General reqUIrBMENt....cicoiinirmrsrs s s 9
5 General conditions for the.tests e ARl e SR A SR 2
B ClASSHICAHON ceonsevmesemssrersemseemsssesseesssssssssssessrsssssesssnsssssbssisees AT —— g
7 Marking and instructions.......ceeeivnncmnenmn .. e
8 Protection against acCess 10 Ve PArtS...rrmeisimsmsssesessasesssssssonsronacs [ —— 10
9 Starting of motor-operated appllantes ... i, 11
10 POWST INPUEL BNG GUITENT 1.vovvmseeessresreeseressssenssesssssssssssssssenssesssisscesersmssssssssasssssasismansissasnesd 1
[ < T R — — Do s n SRR SRR 11
12 VOIC cciwsvsisiuprvisivammimisutansind Trasvanmarsssssnsmat R RS S e e S GRS AE AR N ALES NS HAASRE SR SR LS BB RN AR 11
13 Leakage current and electric strength at operatlng femperature....cene, . 11
14 Translent overvoltages CLebarrriTgenranyanaeeeEEINanrE R E Ry R EE R e R RERY SRR NE RO AR Ream AR RN R e s et hbnrbbden 11
15 Moisture resistance eeheeebessessmssEeessRREEEEERREeTTeinn EEyyEOneSnntt ey a S ena by e S P S antin AR AR ERRRTEeeND SR RROEE 11
16 Leakage current and electric str.ength...' ........................................................................ 11
17 Overioad prbtection of transforrﬁers and assaciated circuits .......... comomeeandTanndbansmemnssmsnse 11
18 ENdUrants....iessmsmnmnmimimsengessasssscsnnss YR heesh eI et ean bbb a s TP 12
19 Abnormal 0peration .u.uumemsesseeesees P S 12
20 Stability and mechanical hazards . S E— e e sas e bas 13
21 MEChENICE] SEENGIR .ivueuvrerssrsererermsssssssssrrsserssrsssessssssssssssssansssasssesisnsearsssendesserssssstasss 13
22 Construction ... oeereereesE s s Ere R YO R S AR AR R s s RR S Ran Rt e S 13
23 Internal WD senssvisssssmmmsmmassvivecmvasms sssssenssssesesd eaesurarrestaserrsseansaattannansreshs cvernee 15
b S 014 oo 1=1 1 £ U U PSR P P OO 15
25 Supply connection and external flexlble (1ol o | E— ewbRSE eSO N AP AR 16
26 Terminals for external conductors........... RN 17
27 PFOVISION FOF @AITAING «eurveeerersisssssssasssrrssessessssassssssssssnsasssesesansssssssessssssasssantrsasasarasssnsasss 17
28 Screws and CONNBCHONS c.lvi et s st s ssesitssaassssssnsvasvovsrresssaes 17
29 Clearances, creepage distances and solld insulation............. iy S ST e e s 17
I e BTG LT i 17
31 RESISIANCE 10 FUSHNG .oovvrceversssssssmssvssigugassessssssssssssnasinens BT ————— -
32 Radiation, toxlclty and similar hazards ............... rerreetaeensseann 17
E T R OO —— exsmurssmsmsdeanaiits 20
Annex A (informative) Routing tastS .. e SRR 20
BIDIIOGTADNY esvctveemssessssssossssesssnraessasst beashsesssssssses cemseensss i eneseesbsessotbasmessissarase s sssanssnsantasastossass 21
Figure 101 — Examples of types of storage water heaters ......... rerereremerrenssresssasrasengesessenseaces 18

Figure 102 — Examples of positions of the thermocoUples ... s A9

12-2-6€£09 031 agd

(v00Z Wt 931 Aq paysiqnd) 8002



L2-2-G€€09 IO d9d

(vooz ui 031 Aq paysiiand) 8002

80335-2-21.©@ IEC:2002+A1:2004 -3-

INTER_NATIQNAL ELECTROTECHNICAL COMMISSION

" HOUSEHOLD AND ‘SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-21: Particular requirements for storage water heaters

FOREWORD

1) The Intetnational Electrotechnlcal Commission (IEC) Is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Commlitiees). The cbject of IEC Is to promote
International co-operation on all guestions concerning standardization In the elactrical and electronic flelds. To
thls end and {n addition to other -activitiés, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly "Available Specliications (PAS) and Guides (heremfter referred to as “|EC
Publication(s)"). Their preparation is entrusted to technical commitiees; any IEC Naflonal Committee interestad
In the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations llalsing with tha IEC also participate in this preparation. IEC collaborates closely
with the Infernational Organization for Standardization (1S0) in accerdance wlih conditions determined by
agreement between the two organizations.

2) The formal decislons or agreements of IEC on technical matiers express, as nearly as possible, an international

consensus of opinion on the relevant subjecls since each technical commiitee has representation from all .

Interested IEC Natlonal Committess.

3) IEC Publications have the form of recommendations for International use and are accepted by IEC National
Committess in that serise. While all reasonable efforts are made to ensure that the technica! content of IEC
Fublications 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 Internationai uniformity, 1EC Natienal' Committess undertake to apply IEC Publications
transparently 1o the maximum extent possible in their national and reglonal publications. Any divergence
between any 1EC Publication and the corresponding natioral or regional publication shall be clearly indicated In
the latter.

IEC provides no marklng procedure to Indicate its approval and cannot be rendered responsibie for any
equipment dec[ared to he In conformity with an IEC Publication.

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

No llabillty shall attach to IEC or its directors, employées, servants or agents Including Individual experts and
mambérs of its technical committees and IEC National Committeses for any personal injury, property damage or
other damage of any nature whatsoever, whather direct or Indirect, or for costs {Including legal fees) and
exp?inseis arlsing out of the publication, use of, or rellance upon, this |EC Publication or any other IEC
Publications.

Attention Is drawn to the Normatlve references cited in this publication. Use of the referenced publications Is
indlspensable for the coirect applcation of thls publication.

Atfention Is drawn to the possibility that some of the elements of this IEC Publication may be the subjeot of
patent fights. IEC shall not be held responsible for identifylng any or all such patent rights.
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This part of Internaiicnal Standard IEC 60335 has been prepared by IEC technical commitiee 61:
Safely of household and similar electrical appllances

This consolidated version of IEC 60335-2-21 consnsts of the fifth edition (2002} [documents
61/2135/FDIS and 61/2160/RVD] and its amendment 1 (2004) [documents 61/2683/FDIS and
61/2719/RVD].

The technical content is therefore identical to the base edition and its amendment and has
bean prepared for user convenience.

It bears the edition number 5.1.

A vertical Jine in the margin shows where the base publication has been maodified by
amendment 1.

The French version of this standard has not been voted upon,
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This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) of that standard.

NOTE 1 When "Part 1" is mentioned in this standard, it refers to JEC 80335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as fo
convert that publication into the |EC standard: Safety requirements for electric storage water
heaters. -

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states "addition”, “modification®, or "replacement’,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The fallowing numbering system Is used:
- suliclauses. tables and figures that are numbered starfing from 101 are additional to those in Part 4;

— unless notes are in a new subclause or involve notes in Part 1, thay are numbered starting from 101, Including
those in a raplaced clause or subclause;

— additional annexes are lettered AA, BB, elc.
NOTE 3 The following print types are used:

- requirements: in roman type;
— test specifications: in italic type;
— notas: in small roman type,

Words in bold in the text are defined In Clayse 3. When a definition concerns an adjective, the adjective and the
assoclated noun are also in bold. -

The committee has decided that the contents of the base publication and its amendments will
remain unchanged untll 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,
o replaced. by a revised edition, or
» amended,

The following differences exist in the countries indicated below,

~ 6.1: Class O appliances are allowed (Japan)}.

— 6.2: IPX0 water heaters are allowed (France, Portugal, United Kingdom and USA).

— 7.1: Additional markings are required (Australia, New Zealand and South Afvica).

- .7.1: The rated pressure is to be marked in pounds per square inch (USA).

-~ 7.1: Open outlet water heaters are not required to be marked with rated pressure (USA}.
- 7.12.1: Additional Instructions are required (South Africa).

— 11.7: The test is different (USA).

~ 19.1: Water heaters that have all four features and ars not liable to be emptied in normal
use are not subjecied to the tesf of 12.101 (South Africa).

— 19.1: Applances incorporating sheathed heating elements are not required to have an
outer enclosure of metal but their rated power input is limited to. 12'kW (USA)}.

— - 19.101: The test is different (USA).

L2-¢-G€€09 D31 agd

(Fooz ut 031 Aq paysijand) 8002



(rooz w1 931 Aq paysijand) 8002

12-2-9€€09 03! dad

60335-2-21 @ IEC:2002+A1:2004 -5~

22.101: Pressure reducing valves have to be deslgned for an inlet pressure of 2 MPa
(South Africa).

22.101: The minimum rated pressure is 1,0 MPa (Denmark, leand Norway and

. Sweden).

22,102: The minimum pressure fs 2,1 MPa. The test is not carried out on water heaters
having a capacity less than 2 [ or on appliances havmg contamers apen to the atmosphere
(USA).

22.103: Closed water heaters have to incorporate a pressure-rellef device (Norway).
22.103: Closed water heafers have to incorporate a pressure-relief device sensitive to

both pressure and temperature that operates hefore the water temperature reaches 99 °C
(Australia and New Zealand).

22.103: Closed water heaters having a capacity exceeding 50 | or a rated power input
exceeding 2 kW have to incorporate a pressure-relief device sensitive to both pressure
and temperature that operates before the water temperature reaches 99 °C (South Africa).

. 22.103: Closed water heaters have to incorporate a temperature relief valve or a-combined

temperature and pressure-relief valve that operates before the water temperature reaches

100 °C (United Kingdom).

22.106: All water heaters have to incorporate a thermal cut-out (India).

22,1086: The thermal cut-out of singla-ph_as'e closed water heaters need only provide single-pole
disconnection (Japan).

- 22.108: For all closed water heaters, the thermal cui-out is to provide all-pole

disconriection (France, Netherlands, Norway and Switzerland),

22.109: A tool is not required for draining the appliance (Canada and USA).

22.110: Additional re‘quirements apply to plast_Id or resin-based containers (South Africa).
22.112: The temperature limit is 95 °C (South Africa).

22.112: The temperature limit s 85 °C (USA).

24.101: Thermal cut-outs are required 16 have a trip-free switching mechanism (USA),
24:102: The maximum water temperature is 930 °C (Austra[ia and New Zealand).

24.102: The maximum water temperature is 99 °C (Japan, Norway, Portugal, United
Kingdom and USAY}

24.102: The temperature mit of 130 °C is only allowed for closed water heaters having a
rated pressure of at least 0,4 MPa (South Africa),
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the executuon of ifs
pro\.nsions is entrusted to appropriately qualtfled and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as.electrical, mechanical; thermal, fire and radiation of appliances when operated as In
normal use taking into account the manufacturer's instructions. It also covers abnormal
sltuations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

It also covers abnormal situations that can be expected in practice.

This standard takes into account the requirements of 1EC 60364 as far as possible so that .
. there is compatibility with the wiring rules when the appiiance is connected to the supply

mains. However, national wiring rules may differ.

If an appliance within the scope of this standard also incorporates functions that are covered
by another part 2 of IEC 60335, the relevant part 2 is applied to each function separately, as

far as is reasonable. If applicable, the influence of one function on the other is taken into .

account.

This standard is a pr_gduct"famiiy standard dealing with the safety of appliances and takes
precedence over horiz‘ontal and generic standards co_vering the same subject.

An appliance that complies with the text of this standard will not necessarily be considered fo

comply with the safety princlpies of the standard if, when examined and tested, it is found to -

have other features that impair the level of safety covered by these reguirements.

An appliance employing matenals or having forms of construction differing from those detailed
in the requirements of this standard may be examined and tested according to the intent of
the requirements and, if found to be substantrally equivaient, may be considered to comply
with the standard
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES —
SAFETY -

Part 2-21: Particular requirements for storage water heaters

1 Scope
This clause of Part 1 is replaced by the following.

This Internafional Standard deals with the safety of electric storage water heaters for
household and similar purposes and intended for heating water below boiling temperaturs,
their rated voltage being not more than 250 V for single-phase appliances and 480 V for
other appliancss.

Appllances not intended for normal housshold use but which nevertheless may be a source of
danger to the public, such as appliances intended to be used by laymen in shops, in light

~industry and on farms, are within the scope of this standard.

As far as is practicable, this standard deals with the common hazards presented by
appliances that are ericountered by all persons in and around the home, However, In general,
it does not fake into account

~  the use of appliances by young children or infirm persons without supervision;
~ playing with the appliance by young children.

NOTE 101 Attention Is drawn to the fact that
- for appliances intended 1o be used at high altifudes, additional requirements may be necessary;

for appliances Intended to be uséd In vehicles or on board ships or aircraft, additional raquirements may be
necessary; :

in many countries addifional requirements are speclifed by the national health authoritles, the national
authorities responsible for the protection of labour and similar authorities;

in many countries regulations exist for the Installation of equipmant connected to the water mains.

1

NOTE 102 This standard does not apply fo

— appliances for bolling water (IEC 80335-2-15);

— instantaneous water heatars (IEC 60335-2-35);

~ commercial dispensing appliances and vending machines {IEC 60335-2-75);
- appliances intended éxcluslvely for Industrial purposes;

— appilances Intended fo be used in locations where special condlitions pravall, such as the presencé of a
corrosive or explasive atmosphere (dust, vapour or gas).

2 Normative references

This clause of Part 1 is applicable.
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