MALAYSIAN MS IEC 62109-1:2011
STAN DARD (CONFIRMED:2015)

Safety of power converters for use in
photovoltaic power systems - Part 1:
General requirements

(IEC 62109-1:2010, IDT)

ICS: 27.160

Descriptors: solar energy engineering, safety of power converters, photovoltaic power systems

NOTE. This MS has been reviewed by the responsible committee and confirmed that its contents are current

© Copyright 2015
DEPARTMENT OF STANDARDS MALAYSIA




DEVELOPMENT OF MALAYSIAN STANDARDS

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national

standards and accreditation body of Malaysia.

The main function of STANDARDS MALAYSIA is to foster and promote standards,
standardisation and accreditation as a means of advancing the national economy,
promoting industrial efficiency and development, benefiting the health and safety of
the public, protecting the consumers, facilitating domestic and international trade and

furthering international cooperation in relation to standards and standardisation.

Malaysian Standards (MS) are developed through consensus by committees which
comprise balanced representation of producers, users, consumers and others with
relevant interests, as may be appropriate to the subject at hand. To the greatest
extent possible, Malaysian Standards are aligned to or are adoption of international
standards. Approval of a standard as a Malaysian Standard is governed by the
Standards of Malaysia Act 1996 [Act 549]. Malaysian Standards are reviewed
periodically. The use of Malaysian Standards is voluntary except in so far as they are
made mandatory by regulatory authorities by means of regulations, local by-laws or

any other similar ways.

STANDARDS MALAYSIA has appointed SIRIM Berhad as the agent to develop,
distribute and sell the Malaysian Standards.

For further information on Malaysian Standards, please contact:

Department of Standards Malaysia OR  SIRIM Berhad

Ministry of Science, Technology and Innovation (Company No. 367474 - V)
Level 1 & 2, Block 2300, Century Square 1, Persiaran Dato’ Menteri
Jalan Usahawan Section 2, P.O. Box 7035
63000 Cyberjaya 40700 Shah Alam
Selangor Darul Ehsan Selangor Darul Ehsan
MALAYSIA MALAYSIA

Tel: 60 3 8318 0002 Tel: 60 3 5544 6000

Fax: 60 3 8319 3131 Fax: 60 3 5510 8095
http://www.standardsmalaysia.gov.my http://www.sirim.my

E-mail: central@standardsmalaysia.gov.my E-mail: msonline@sirim.my



—i- MS IEC 62109-1:2011

CONTENTS
Page

Committee representatioN ... ..o viii
N E LA 0T = I {0 =Yoo iX
o =T o T o Xii
Yo To [0 T 10 o S Xiv
T SCOPE ANA ODJEC . . i s 11
P B T oo o1 TSP 11
1.1.1  Equipment included in SCOPE ....iuiiiniii i 11

1.1.2 Equipment for which other requirements may apply .......c.ccooiviiiiiiiininis 11

LIPS © 1 o] =Y o2 11
1.2.1  Aspects included in SCOPE ...oviiniiiiii e 11

1.2.2 Aspects excluded from SCOPE .....iviiiiiiii e 12
NOIrMAtIVE FEIEIENCES ..t e e enas 12

3 Terms and defiNitioNs ... e 15
General testing reqUIrEMENtS. .. ... e 25

I O €T o = - | PP 25

4.2 General conditions for testing........ccooiiiiiii 25
4.2.1  SequUENCe Of 1eSES . i 25

4.2.2 Reference test coNditions ........ccoiiiiiiiiiiiii 25

4.3 Thermal teSTING .. .u i 28
4.3.1  GeNEIAl oo 28

4.3.2 Maximum temMpPeratures ... ..o 28

4.4 Testing in single fault condition ..o 31
I € 1= =Y - Y P 31

4.4.2 Test conditions and duration for testing under fault conditions................... 31

4.4.3 Pass/fail criteria for testing under fault conditions...........ccc.cooiiiiin. 32

4.4.4 Single fault conditions to be applied ..o 33

4.5 Humidity preconditioning .....cooiniiii 36
S B € 1= o = - | 36

4.5.2  CONAItiONS . .ieiieii e e 36

4.6 Backfeed voltage proteCtion ...........coooiiiiiiii 36
4.6.1 Backfeed tests under normal conditions.............cooiiiiiiiii i 37

4.6.2 Backfeed tests under single-fault conditions .............c..coooiiii 37

4.6.3 Compliance with backfeed tests..........coooiiiiiiiii 37

4.7 Electrical ratings testS ..o 37
471 INPUE FAtINGS oot 37

4.7.2  OULPUL TatiNGS .e i 37

5 Marking and documentation ... ... 37
Bl MAIKING et e 37

o I =Y o =T - | P 37

5.1.2  Durability of Markings .......cccuoiiiiii s 38

© STANDARDS MALAYSIA 2011 - All rights reserved



MS IEC 62109-1:2011 —ii —

CONTENTS (continued)

5.1.3  1dentification........oouii e 38
5.1.4  EQUIPMENt ratingS . oo 38
5.1.5 Fuse identification ... ... 38
5.1.6 Terminals, connections and controls..............cooiiiiiiiiiiii e 39
5.1.7 Switches and circuit-breakers ... 39
5.1.8  Class | @qUIPMeNt ... s 39
5.1.9 Terminal boxes for external connNectionS............cooiiiiiiiiiiiii i 40
5.2 Warning MarkiNgS .....ouu i ettt 40
5.2.1 Visibility and legibility requirements for warning markings.......................... 40
5.2.2 Content for warning markings ..........c.ooiiiiiiiiiiii e 40
5.2.3 Sonic hazard markings and instructions...........c...ccoiiiiiiin i 41
5.2.4 Equipment with multiple sources of suUpply.......ccooooiiiiiiiiiiii 41
5.2.5 EXcessive touCh CUrrent. .. ... 41
5.3 DOCUMENTAtION Lo e 42
LT Tt B =Y o =Y - | PR 42
5.3.2 Information related to installation..................o 42
5.3.3 Information related to operation............cooiiii 43
5.3.4 Information related to maintenance...........coocoiiiiiiii i 44
6 Environmental requirements and conditionS..........cooiiiiiiii 44
6.1 Environmental categories and minimum environmental conditions......................... 45
00 I R 1) o o Yo 45
6.1.2  Indoor, UNCONAItiONEd ........ovieiii e 45
6.1.3  Indoor, coNAitiONed ... ....iuiii 45
6.2 POIULION DEGIEE . ..eiiii e e 46
6.3  INGress ProteC ION. . ..ot e 47
L U VA= Yo F= U P 47
6.5 Temperature and humidity .. ..o 47
7 Protection against electric shock and energy hazards.............coooiiiiiiiiiii i, 47
740 T =Y o 1= - | 47
7.2 Fault CoONAitiONS ..o 47
7.3 Protection against electric ShOCK ..o 48
7.3.1  GENEIAl e e 48
7.3.2 Decisive voltage classification .............cc.oooiiiii i, 48
7.3.3  Protective separation ... ... 52
7.3.4 Protection against direct contact.............coooiii 52
7.3.5 Protection in case of direct contact..............oooiiiiii 57
7.3.6 Protection against indirect contact.............cooi i 60
7.3.7 Insulation including clearance and creepage distances............ccceeeieeniann. 68

7.3.8 Residual Current Detection (RCD) or Monitoring (RCM) device
COmMPatibility ..o 79
7.3.9 Protection against shock hazard due to stored energy..........cccoooevvveiinnenne. 80

© STANDARDS MALAYSIA 2011 - All rights reserved



— i — MS IEC 62109-1:2011

CONTENTS (continued)

Page

7.4 Protection against energy hazards .........cccooooiiiiiiiiii i 80
7.4.1 Determination of hazardous energy level..........c..cooiiiiiiiii 80

7.4.2  Operator @CCESS @rEAS ....ccuiiuiiiiieii et e et e e e e e e e aaees 81

7.4.3  SErVICE GCCESS ArEAS ..uiuuiuuiiiin i e e e e e e e e e e e e e e e e e e e e e eneeneens 81

7.5 Electrical tests related to shock hazard ... 81
7.5.1 Impulse voltage test (type test) ..o 81

7.5.2 Voltage test (dielectric strength test) (type test and routine test)................ 83

7.5.3 Partial discharge test (type test or sample test) .........ccooiiiiiiiiiin. 87

7.5.4 Touch current measurement (type test) .......cccooiiiiiiiii i 88

7.5.5 Equipment with multiple sources of supply........ccooiviiiiiiii 89

8 Protection against mechanical hazards...........ccooiiiiiii 89
T T 7= o =T - | 89
8.2 MOVING PaAMS .ottt 90
8.2.1 Protection of SErvice PersONS ........ccoiiiiiiiiiiiiie e 90

8.3 S Ay et 90
8.4  Provisions for lifting and Carrying.......c.oooiiiiii 91
8.5  Wall MOUNTING .o e e 91
8.6 EXPElled Parts ... s 92
9 Protection against fire hazards ... 92
9.1 RESISTANCE 10 fir ..uiitiii i 92
9.1.1 Reducing the risk of ignition and spread of flame....................ccoooiiinni. 92

9.1.2 Conditions for a fire eNClOSUre .......cooiiiii e 93

9.1.3 Materials requirements for protection against fire hazard........................... 93

9.1.4 Openings in fire NCIOSUIES ........civniiiiiiiii e 96

9.2 Limited POWET SOUICES .. .ieuitiit et ettt e et e e e e e e e e e e e eenaennns 100
1S 7t B 1= o 1= - | P 100

9.2.2 Limited power source testS .....couiiiiiii i 100

9.3 Short-circuit and overcurrent protection..............cooiiiiii 101
0.3.1  GBNEIAl e e 101

9.3.2 Number and location of overcurrent protective devices............................ 101

9.3.3 Short-circuit co-ordination (backup protection)..........c..cccooiiiiiiin 102

10 Protection against sonic pressure hazards..........coooviiiiiiiii e 102
L R C 7= 1 =Y - | PP 102
10.2 Sonic pressure and soUNd [€VEl.........c.oiiiiiiii i 102
10.2.1 Hazardous NOISE leVEIS.. ... 102

11 Protection against liquid hazards ...........c.iiiiiiii e 103
11.1 Liquid containment, pressure and leakage..........ccooiiiiiiiiiii i 103
11.2 Fluid pressure and 1€aKage ........couuiiiiiiiii e 103
T1.2.1 MaXimMUM PrESSUIE ...uuiniiieii et ettt e e e e e e e e e e e e e et en e e aaaaenns 103
11.2.2 Leakage from PartS. ... 104
11.2.3 Overpressure safety deViCe ......c.oooiiiiiiiiiii e 104

(R I O 11 = o [o e [ (= 1 = YRR 104

© STANDARDS MALAYSIA 2011 - All rights reserved



MS IEC 62109-1:2011 —iv -

CONTENTS (continued)

Page
12 Chemical NAzZardS ... ... et e e e e 104
L2 B C 1= 4 =Y - | PP 104
13 Physical reqUIrEMENTS ... e 105
13.1 Handles and manual CoONtrols ... ..o 105
13.1.1 Adjustable Controls ... ..o 105
13.2 SeCUMNNG Of PaAItS ...ttt 105
13.3 Provisions for external connections ... 105
S TR T B 1= o = = | P 105
13.3.2 Connection to an a.c. mains supply ..o 106
13.3.3 Wiring terminals for connection of external conductors ............................ 110
13.3.4 SUPPIY WIrING SPACE. ... it e 111
13.3.5 Wire bending space for wires 10 mmZ2 and greater .......cocoiiiiiiiii 112
13.3.6 Disconnection from SUppPly SOUICES.....ceuiiiiiiiiii e 112
13.3.7 Connectors, plugs and sOCKetS ...........coooiiiiiiiiiiii 112
13.3.8 Direct plug-in equUIPMeENt.. ... 113
13.4 Internal wiring and CONNECLIONS ...t 113
T340 GONEIAl e e 113
L Yo 1 U1 1 o PP 113
13.4.3 COlOUN COUING 1uiiiiiii it et 113
13.4.4 Splices and CONNECHIONS ........ouiiiiiiiiiii e 114
13.4.5 Interconnections between parts of the PCE ..., 114
13.5 OPENINGS iN ENCIOSUIES ....cviitiit i e 114
13.5.1 TOp and Sid€ OPENINGS ..euiviiiii it e e e eens 114
13.6 Polymeric Mmaterials ... ... 116
S T T B 7= o = | P 116
13.6.2 Polymers serving as enclosures or barriers preventing access to
=2 Y o £ 117
13.6.3 Polymers serving as solid insulation ............cocoiiiiiiii 117
13.6.4 UV reSiStanCe . .ot 118
13.7 Mechanical resistance to deflection, impact, or drop...........ccocoviiiiiiiinn. 118
S TR A0 B 1= o = - | P 118
13.7.2 250 N deflection test for metal enclosures ..o, 119
13.7.3 7 J impact test for polymeric enclosures ..........cc.cooviiiiiiiiiiiiiiiiiee, 119
13,74 DO 1St e e 119
13.8 Thickness requirements for metal enclosures ...........c.cooiiiiiiiii i, 120
13,81 GONEIAl e e 120
13.8.2 Cast Metal ..o 120
13.8.3 Sheet metal ... e 120
L 070 ] ¢ 1 oToT 4 1=1 0} €< PRSPPI 122
T4 GBNEIAl e it 122

© STANDARDS MALAYSIA 2011 - All rights reserved



-v- MS IEC 62109-1:2011

CONTENTS (continued)

Page
14.2 Motor overtemperature protection..........cooiiiiiiiiii 124
14.3 Overtemperature protection deViCes .........oiiiiiiii i 124
T4.4 FUSE NOIAEIS e 124
14.5 Mains voltage selecting deVICeS ..o 124
14.6 Printed Circuit boards .........ooiiii e 124
14.7 Circuits or components used as transient overvoltage limiting devices ................ 125
14, 8 Batl el e . e it 125
14.8.1 Battery enclosure ventilation.............ooiiiii 125
14.8.2 Battery MouUNting ....ooui i 126
14.8.3 Electrolyte spillage ... 126
14.8.4 Battery CoONNeCHONS .. ..ooe i 127
14.8.5 Battery maintenance instructions ............ccooiiiiiiii 127
14.8.6 Battery accessibility and maintainability..............cooooi 127
15 Software and firmware performing safety functions...........c..cooi 127
Annex A (normative) Measurement of clearances and creepage distances ........................ 128
Annex B (normative) Programmable equipment ............coooiiiiiii i, 133
Annex C (normative) Symbols to be used in equipment markings............ccoooviieiiiiiinennnen. 134
Annex D (informative) Test probes for determining access.............ccoiiiiiiiiiinii i, 136
Annex E (informative) ROCDS ... 138
Annex F (informative) Altitude correction for clearances ............ccoocoviiiiiiiiiii i 140
Annex G (informative) Clearance and creepage distance determination for frequencies
greater than 30 KHz ... e 141
Annex H (informative) Measuring instrument for touch current measurements (see
480 T PPN 144
Annex | (informative) Examples of protection, insulation, and overvoltage category
requirements fOr PCE ... 146
Annex J (normative) Ultraviolet light conditioning test ..o 150
Figure 1 — Functional summary of protective measures against electric shock ...................... 48
Figure 2 — Typical waveform for a.c. working voltage ...........c..coooiiiiii i 51
Figure 3 — Typical waveform for d.c. working voltage ...........ocooiiiiiiii e, 51
Figure 4 — Typical waveform for pulsating working voltage............oocooiiiiiii 52
Figure 5 — Examples for protection against direct contact for DVC-C circuits ........................ 56
Figure 6 — Protection by DCV A with protective separation...................cooiiiiiiiiii 57
Figure 7 — Protection by means of protective impedance ...........cooooiiiiiiiiiiii 58
Figure 8 — Protection by limitation of discharge energy ..o 59
Figure 9 — Protection by means of voltage limitation ..................cocoii i, 60
Figure 10 — Examples of protective bonding and earthing .................coooii 61
Figure 11 — Protective bonding impedance test for separate unit with power fed from
the PCE with overcurrent protection for the power cable ... 63

© STANDARDS MALAYSIA 2011 - All rights reserved



MS IEC 62109-1:2011 — Vi—

CONTENTS (continued)

Figure 12 — Protective bonding impedance test for separate unit with accessible parts
and with power fed from the PCE without overcurrent protection....................cocooiinnl.

Figure 13 — Voltage test ProCeAUIES ... e e

Figure 14 — Fire enclosure bottom openings below an unenclosed or partially enclosed
Lo ¢ oo 0 =T o | S0

Figure 15 — Fire enclosure baffle construction..............ooooiiii

Figure 16 — Examples of cross-sections of designs of openings preventing vertical

= ot o1 T L PP PRSP
Figure 17 — Examples of [OUVEr deSIigN ... e e
Figure 18 — ENCIOSUIE OPENINGS . cuiiii i e
Figure 19 — Methods of compliance verification..............cooiiiii
FIigure AT — NAITOW GrO0OVE ...uuiniiiiiii ittt e e e e e et e e e et e e e e e e e taenaen
FIigure A.2 — WiIde GrO0OVE ..ouiiiiiiii e e et e e e et ea e ans
Figure A.3 — V-Shaped grOOVE ... e
FIgUIre A4 — R e
Figure A.5 — Uncemented joint with Narrow groove ...........ccciiiiiiiii e
Figure A.6 — Uncemented joint with wide groove ..o
Figure A.7 — Uncemented joint with narrow and wide grooves............ccooooiiiiiiiiinin e,
FIGure A.8 — INAITOW FBCESS ...iiuiit ittt e e ean s
FigUIe A.O — Wi N C S S o iuitiit ittt e ettt e et e e e e e e e e aneaees
Figure A.10 — Intervening, unconnected conductive part .............cooviiiiiiiicicie
Figure A.11 — Distance for multilayer PWBS ...
Figure D.1 — Test fiNger . oo e
Figure D.2 — T oSt PN o e e e e
Figure D.3 — Straight unjointed test finger..........ccooiiii i
Figure E.1 — Flow chart leading to selection of the RCD/RCM type upstream of a PCE .......
Figure G.1 — Clearance distance determination for frequencies greater than 30 kHz...........
Figure G.2 — Creepage distance determination for frequencies greater than 30 kHz ...........
Figure H.1 — Measuring inStrument ... ..o e
Figure H.2 — Alternative measuring instrument...........oooi i
Figure I.1 — Transformer (basic) isolated PV inverter ...

Figure 1.2 — Transformer (basic) isolated PV inverter with SPD to reduce impulse
voltage for functional iNSUlatioN........ ...

Figure 1.3 — Isolated PV inverter with SPD to reduce impulse voltage for basic
1T 1= 14 o o
Figure 1.4 — Transformer isolated auxiliary circuit with reinforced insulation.......................

Figure 1.5 — Transformerless PV iNVerter.........oou i

© STANDARDS MALAYSIA 2011 - All rights reserved



— vii — MS IEC 62109-1:2011

CONTENTS (concluded)

Page
Table 1 — Total temperature limits for transformers, inductors, and other coils and their
INSUIALION SY S M S Lo e et 30
Table 2 — Total temperature limits for materials and components where manufacturer’s
ratings and component standards do not exist (see 4.3.2.1) ..ot 30
Table 3 — Total touch temperature limits for accessible surfaces...............cocoooiiiiiiiin, 31
Table 4 — Environmental categories, environmental conditions, and test requirements.......... 45
Table 5 — Reduction of the pollution degree of internal environment through the use of
additional ProtECHION ..o 46
Table 6 — Summary of the limits of the decisive voltage classes ...........ccoccoiiiiiiiiiiiiiinnn, 49
Table 7 — Examples of application of insulation and separation......................coooinl, 50
Table 8 — Insulation between accessible unearthed parts and DVC-A or -B circuits
adjacent t0 DVC-B Or -C CirCUILS ....iuiii i e 55
Table 9 — Values of accessible capacitance and charging voltage (threshold of pain) ........... 59
Table 10 — Test duration for protective bonding test...........ooooiiii 65
Table 11 — External protective earthing conductor cross-section...........ccoooeiiiiiiiiiiiiin e, 66
Table 12 — Insulation voltage for low voltage Circuits .............ccoooiiiiiiiiiii e, 71
Table 13 — Clearance diStanCeS .. ... et e e e et e 73
Table 14 — Creepage diStanCes (MM ). ... e e e e 75
Table 15 — Impulse Voltage test ... e e 82
Table 16 — IMpulse teSt VOItAGE ... e 83
Table 17 — AC or DC test voltage for circuits connected directly to the mains ....................... 84
Table 18 — a.c. or d.c. test voltage for circuits not connected directly to the mains................ 84
Table 19 — Partial discharge test.. ... e 88
Table 20 — Summary of material flammability requirements................cooooiiiiiiiii 96
Table 21 — Allowable openings in fire enclosure bottoms ... 98
Table 22 — Limits for inherently limited power SOUrCes ..........coiuiiiiiiiiii e 101
Table 23 — Limits for power sources not inherently limited ...................ocooii 101
Table 24 — Sizes Of CONAUCTOIS . ..ouiii e 108
Table 25 — Physical tests on power supply COrdsS ... 109
Table 26 — Wire bending space from terminals to obstructions................ccoii. 112
Table 27 — Minimum property retention limits after UV exposure..........cc.cooooveiiiiiiiniinnn. 118
Table 28 — Thickness of sheet metal for enclosures: Carbon steel or stainless steel.......... 121
Table 29 — Thickness of sheet metal for enclosures: aluminium, copper or brass............... 122
Table Al — Value Of X ..o e et 128
Table C.1 = SYMDOIS . e e 134
Table F.1 — Correction factor for clearances at altitudes above 2 000 m (see 7.3.7.4.1)...... 140
Table F.2 — Test voltages for verifying clearances at different altitudes............................... 140
Table G.1 — Minimum values of clearances in air at atmospheric pressure for
inhomogeneous field conditions (Table 1 of IEC 60664-4)........ccccoviiiiiiiiiiiiiiiiieeieeeeeen, 142
Table G.2 — Minimum values of creepage distances for different frequency ranges
(Table 2 Of IEC BOBBA-4) .....iereiiiieit ettt et e e e e e e e e et e e et e e et e e e e e et ae et aeeaneees 143

© STANDARDS MALAYSIA 2011 - All rights reserved



MS IEC 62109-1:2011 — viii —

Committee representation

The Industry Standards Committee on Generation, Transmission and Distribution of Energy (ISC E) under whose
authority this Malaysian Standard was adopted, comprises representatives from the following organisations:

Association of Consulting Engineers Malaysia

Department of Standards Malaysia

Federation of Malaysian Manufacturers

Jabatan Kerja Raya Malaysia

Malaysian Association of Standards Users

Malaysian Cable Manufacturers Association

Malaysian Electrical Appliances and Distribution Association
Malaysian Green Technology Corporation

Ministry of Domestic Trade, Co-operatives and Consumerism
Ministry of International Trade and Industry

Persatuan Kontraktor Elektrikal dan Mekanikal Melayu Malaysia
Persatuan Penjana Kuasa Bebas

SIRIM Berhad (Secretariat)

SIRIM QAS International Sdn Bhd

Suruhanjaya Komunikasi dan Multimedia Malaysia
Suruhanjaya Tenaga

Tenaga Nasional Berhad (Distribution Division)

The Electrical and Electronics Association of Malaysia

The Institution of Engineers, Malaysia

Universiti Teknologi Malaysia

The Technical Committee on Renewable Energies which supervised the adoption of the IEC Standard as Malaysian
Standard consists of representatives from the following organisations:

Association of Consulting Engineers Malaysia
Bank Pembangunan Malaysia Berhad

Core Competencies Sdn Bhd

Department of Environment

Felda Palm Industries Sdn Bhd

Forest Research Institute Malaysia

Jabatan Pengurusan Sisa Pepejal Negara
Malaysian Photovoltaic Industry Association
Ministry of Energy, Green Technology and Water
SIRIM Berhad (Secretariat)

SIRIM Berhad (Renewable Energy Research Centre)
Sarawak Energy Berhad

Suruhanjaya Tenaga

Tenaga Nasional Berhad (Distribution Division)
The Institution of Engineers, Malaysia

TNB Research Sdn Bhd

Universiti Tenaga Nasional

The Working Group on Solar Photovoltaic Systems which recommended the adoption of the IEC Standard as
Malaysian Standard consists of representatives from the following organisations:

Jabatan Kerja Raya Malaysia

Malaysian Photovoltaic Industry Association

Ministry of Energy, Green Technology and Water
Optimal Power Solutions Sdn Bhd

SIRIM Berhad (Secretariat)

SIRIM Berhad (Renewable Energy Research Centre)
SIRIM QAS International Sdn Bhd

Sabah Electricity Sdn Bhd

Sarawak Energy Berhad

Suruhanjaya Tenaga

The Electrical and Electronics Association of Malaysia
TNB Energy Services Sdn Bhd

Universiti Kebangsaan Malaysia

Universiti Malaya

Universiti Teknologi MARA

Universiti Teknologi Malaysia

© STANDARDS MALAYSIA 2011 - All rights reserved



MS IEC 62109-1:2011

—iXx—=

NATIONAL FOREWORD

The adoption of the IEC Standard as a Malaysian Standard was recommended by the
Working Group on Solar Photovoltaic Systems under the authority of the Industry Standards
Committee on Generation, Transmission and Distribution of Energy.

This Malaysian Standard is identical with IEC 62109-1:2010, Safety of power converters for
use in photovoltaic power systems - Part 1: General requirements, published by the
International Electrotechnical Commission (IEC). However, for the purposes of this Malaysian

Standard, the following apply:

a) inthe source text, "this International Standard" should read "this Malaysian Standard";

b) the comma which is used as a decimal sign (if any), to read as a point; and

c) reference to International Standards should be replaced by corresponding Malaysian

Standards as follows:

Referenced International Standards

IEC 60060-1, High-voltage test techniques
Part 1: General definitions and tesl
requirements

IEC 60320 (all parts), Appliances couplers
for household and similar general purposes

IEC 60364-1:2005, Low-voltage electrical
installations - Part 1: Fundamental
principles, assessment  of  general
characteristics, definitions

IEC 60364-5-54, Electrical installations ot
buildings - Part 5-54: Selection and erection
of electrical equipment -  Earthing
arrangements, protective conductors and
protective bonding conductors

IEC 60529, Degrees of protection provided
by enclosures (IP Code)

IEC 60695-2-11, Fire hazard testing - Part
2-11: Glowing/hot-wire based test methods -
Glow-wire flammability test method for end-
products

IEC 60695-11-5, Fire hazard testing - Part
11-5: Test flames - Needle-flame test
method - Apparatus, confirmatory tesl
arrangement and guidance
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Corresponding Malaysian Standards

MS IEC 60060-1, High-voltage tesl
techniques - Part 1. General definitions and
test requirements

MS IEC 60320 (all parts), Appliances
couplers for household and similar general
purposes

MS IEC 60364-1:2007, Low-voltage
electrical installations - Part 1: Fundamental
principles, assessment  of  general
characteristics, definitions

MS IEC 60364-5-54, Electrical installations
of buildings - Part 5-54: Selection ana
erection of electrical equipment - Earthing
arrangements, protective conductors and
protective bonding conductors

MS IEC 60529, Degrees of protection
provided by enclosures (IP Code)

MS IEC 60695-2-11, Fire hazard testing -
Part 2-11: Glowing/hot-wire based test
methods - Glow-wire flammability test
method for end-products

MS IEC 60695-11-5, Fire hazard testing -
Part 11-5: Test flames - Needle-flame test
method - Apparatus, confirmatory tesl
arrangement and guidance
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NATIONAL FOREWORD (continued)

IEC 60950-1:2005, Information technology
equipment - Safety - Part 1: General
requirements

IEC 61032, Protection of persons and
equipment by enclosures - Probes for
verification

IEC 61180-1, High-voltage test techniques
for low voltage equipment - Part 1:
Definitions, test and procedure requirements

ISO 178, Plastics - Determination of flexural
properties

ISO 179 (all parts), Plastics - Determination
of Charpy impact properties

ISO 180, Plastics - Determination of Izoa
impact strength

ISO 261, ISO general purpose metric screw
threads - General plan

ISO 262, ISO general purpose metric screw
threads - Selected sizes for screws, bolts
and nuts

ISO 527 (all parts), Plastics - Determination
of tensile properties

ISO 4892-1, Plastics - Methods of exposure
to laboratory light sources - Part 1: General
guidance

ISO 4892-2, Plastics - Methods of exposure
to laboratory light sources - Part 2: Xenon-
arc lamps

ISO 4892-4, Plastics - Methods of exposure
to laboratory light sources - Part 4: Open-
flame carbon-arc lamps

ISO 8256, Plastics - Determination ol

tensile-impact strength

MS IEC 60950-1:2007, Information

technology equipment - Safety - Part 1.
General requirements

MS IEC 61032, Protection of persons and
equipment by enclosures - Probes for
verification

MS IEC 61180-1, High-voltage test
techniques for low voltage equipment - Parl
1:  Definitions, test and procedure
requirements

MS ISO 178, Plastics - Determination ol
flexural properties

MS ISO 179 (all parts), Plastics -
Determination of Charpy impact properties

MS ISO 180, Plastics - Determination ol
Izod impact strength

MS ISO 261, ISO general purpose metric
screw threads - General plan

MS ISO 262, ISO general purpose metric
screw threads - Selected sizes for screws,
bolts and nuts

MS ISO 527 (all parts), Plastics -
Determination of tensile properties

MS ISO 4892-1, Plastics - Methods ol
exposure to laboratory light sources - Part 1:
General guidance

MS ISO 4892-2, Plastics - Methods of
exposure to laboratory light sources - Part 2:
Xenon-arc lamps

MS ISO 4892-4, Plastics - Methods ol
exposure to laboratory light sources - Part 4.
Open-flame carbon-arc lamps

MS ISO 8256, Plastics - Determination of
tensile-impact strength
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NATIONAL FOREWORD (concluded)

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure,
and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International
Standard or is identical in technical content and structure although it may contain the minimal editorial changes
specified in clause 4.2 of ISO/IEC Guide 21-1.
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1)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF POWER CONVERTERS FOR USE
IN PHOTOVOLTAIC POWER SYSTEMS -

Part 1: General requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their 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 organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization 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 IEC 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 uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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 personal injury, property 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 reliance upon, this IEC Publication or any other IEC
Publications.

Attention 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 rights.

International Standard IEC 62109-1 has been prepared by IEC technical committee 82: Solar
photovoltaic energy systems.

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

FDIS Report on voting

82/593/FDIS 82/597/RVD

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

A list of all parts of IEC 62109 series, under the general title, Safety of power converters for
use in photovoltaic power systems, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability 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.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.




