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The main agenda for this presentation is to give an overview and
introduction in to the IEC61439 standard for Power Switchgear and Control
Assemblies

+ LVD, CENELEC and CE MARKING
+ EUROPEAN DIRECTIVES (LVD) -
+ PURPOSE OF THE IEC61439 R

- IEC61439 SERIES
+ 1.S. EN 61439-2 :
+ HOW TO COMPLY WITH THE STAND
+ THE RATING OF A CIRCUIT (Incj}

+ FORMS OF SEPERATION
+ WHAT IS AN ASSEMBLY

+ DESIGN VERIFICATIONS
+ ROUTINE VERIFICATION
+ DEVICE SUBSTITUTION




Relation of the LVD, CENELEC & CE Mark
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European Directive - Low Voltage Directive

2932014 Official Journal of the European Union L 96357
DIRECTIVE 2014/35/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 26 February 2014
on the har tion of the laws of the Member States relating to the making available on the
‘market of electrical equipment designed for use within certain voltage limits
(recasr)
(Text with EEA relevance}
THE FUROPEAN PARLIAMENT AND THE COUNCIL OF THE framework for the marketing of products () lays down

OPEAN UNION, common principles and reference provisions intended to H HH H .
apply across sectoral legislation im order fo provide 2 es po NSIDII y, icle .

coherent basiz for revizion or recasts of that legizlation.

Having regard to the Treaty on the Functioning of the Furopean Directive 2008/35/EC should therefore be adapted to
Union, and in particular Article 114 thereof, thar Decision
Having regard to the proposal from the Furopean Commission, 1y T
us
U
Afier tansmission of the draft legislative act to the national i . N
e o ] h f t h V d t 1 d k Wl d f th
;q (9) ¢ manulacturer, d mg ctailic nowlie ge O €
3

Having regard to the opinion of the Furopean Economic and

=5 . design and production process, is best placed to carry

Acting in accordance with the ordinary legislative procedure (3,

out the conformity assessment procedure. Conformity
" OMBRYTTIMZUTE assessment should therefore remain solely the obligation

Council of 12 December 2006 on the harmonisation
of the laws of Member States relating to electrical

ETE TR of the manufacturer. There is no conformity assessment

should be recast &
o . . . . . . .
Ol 0 L S e procedure in this Directive which requires the inter-
out the requirements for accreditation and market P
surveillance relating to the marketing of products () fh

layz down rulez on the accreditation of conformity

le o s o b jeition of ooy vention of a not1f1ed bod .
market surveillance of products and for controks on N

products from third countries, and lays down the

om ! : . |
general principles of the CE marking. e — -
include a website address in addition to the postal

. address

() Decision No 768/2008(EC of the Furopean Parliament
and of the Council of 9 July 2008 on a common

(%) The manufacturer, having demailed knowledge of the
P design and production process, is best placed to carry
he Council of out the conformity assessment procedure. Conformity

{1 O] € 151, 21.6.20
(%) Posiion of che Furope:
published in the O

4

ent of of 5 Febr
l) and decision o

assessment should therefore remain solely the obligation
1 0] L 374, the codifi- of the manufacturer. There is ne conformity assessment
cation of Cou ary 1973 on the procedure in this Directive which requires the inter-

harmanization of g to elecerical

" S vention of a notified body.

1)
2008, p. 30. (%) O] L 218, 13.5.2008, p. 82,




The Purpose of 61439

IEC61439 compliance with focus on part 1 and part 2

Abstract

The aim of this research is to explore the challenges in the ndustry for Ongmal
Equipment Manufacturers (OEM) and Panel Builders (an Assembler) to ensure
compliance within the International Electrotechnical Comnussion IEC61439 standard for
Low-voltage switchgear and controlgear assemblies. In this paper the researcher will
refer to the IEC standard however the European Standard EN will be explored and
defined. The research will try clear up several areas, which among several of the
experienced participants interviewed on this topic has become labelled as the “Grey™
areas. Some such grey areas are: Forms of separation, Verification testing, the different
responsibilities between OEM and an Assembler and can an Assembler make changes to
an ongmal design? All these areas will be addressed within this paper. The researcher
believes after reading the code of lighting article by Raynham that the same concept lies
in the underbelly of the L.V switchgear industry, L.V switchgear and Controlgear
Assemblies (CGA) in Ireland are at an extremely high level of quality and engineening
design and like the lighting code there lies a question as to whether we need the standards
at all,

“as with BS EN 12464-I there will perhaps be detractors who think the code and standafds

so why do we need the IEC614397

to make sure that clients have some vague ideas
of what they might be letting themselves in for’.
He adds: when we think of the role of the code
and the standards it is actually to stop bad

lighting rather than promote good lighting”
(Raynham, 2011)



The Purpose of 61439
Why do we have IEC61439 (IS EN 61439)?

61439 provides a method of confirming that the
equipment manufactured meets a level suitability.
It is the responsibility of the manufacturer to meet
The Standards.
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IEC61439 Series

Structure

]

TECHNICAL
REPORT

IEC/TR 61439-0

Ediion20 201304

L ge swi d
Part 0: Guidance to specifying assemblies

IEC SC121B MT2

Maintenance committee

Part 0: Guidance to specifying assemblies (technical
report) Edition 2.0 2013-04

Part 1: General rules Edition 3.0 2020-05

Part 2: Power Switchgear and Control-gear assemblies
(PSC) Edition 3.0 2020-07

o 4

IEC 61439-1

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Lo Itagy
Part 1: General rules

and -

Ensembles d'appareillage a basse tension —
Partie 1: Régles générales

Part 3: Distribution Boards intended to be operated by
Ordinary persons (DBO) Edition 1.0 2012-02

Part 4: Particular requirements for Assemblies for
Construction Sites (ACS) Edition 1.0 2012-11

Part 5: Assemblies for power distribution in public
networks Edition 1.0 2010-11

Part 6: Busbar trunking systems (busways) Edition 1.0
2012-05

Part 7: Assemblies for specific applications such as
marinas, camping sites, market squares, electric vehicles
charging stations Edition 1.0 2014-02

e i e i i
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IEC SC121B MT2 Maintenance Committee

The IEC TC121B MT2 committee meeting at the VDE Verband der Elektrotechnik
Elektronik Informationstechnik e.V. Berlin Germany July 2019

OAEE _ ARD
May 18, 2022 | slide 10 mnpp



I.S EN 61439-2

Ireland NSAI has a “P” membership to the IEC committee however the IEC61439 series
is equal to the I.S EN 61439 (I.S means Ireland)

The Scope:

-12- 61439-1 @ IEC:2011

LOW-VOLTAGE SWITCHGEAR
AND CONTROLGEAR ASSEMBLIES -

Part 1: General rules

1 Scope

NOTE 1 Throughout this standard, the term ASSEMBLY (se= 3.1.1) is used for 3 low-voltage switchgear and
controlgear assembly

This part of the IEC 61439 series lays down the definitions and states the service conditions,
construction requirements, technical characteristics and verification requirements for low-
wvoltage switchgear and controlgear assemblies

This standard cannot be used alone to specify an assemeLy or used for a purpose of
determining conformity. AssemeLies shall comply with the relevant part of the IEC 61439
series; Parts 2 onwards

This standard applies to low-voltage switchgear and controlgear assemblies (assemsLIES) only
when required by the relevant assemeLy standard as follows

- assemeLEs for which the rated voltage doss not exceed 1000V in case of ac. or
1500V in case of d.c.;

- stationary or movable assemsLiEs with or without enclosure;

- assemsLES intended for use in connection with the generation, transmission,
distribution and conversion of electric energy, and for the control of electric energy
consuming equipment;

- assemsLiEs designed for use under special service conditions, for example in ships
and in rail vehicles provided that the other relevant specific requirements are complied
with;

NOTE 2 Supplementary requirements for ASSEMBLIES in ships are covared by IEC 60082-302

- assemeLiEs designed for electrical equipment of machines provided that the other

relevant specific requirements are complied with

NOTE 3 Yy requi ts for ASSEMBLIES forming part of a machine are covered by the
IEC 80204 series.

This standard applies to all assemsLies whether they are designed, manufactured and verified
on a one-off basis or fully standardised and manufactured in quantity.

The manufacture and/or assembly may be carried out other than by the original manufacturer
(see 3.10.1).

This standard does not apply to individual devices and self-contained components, such as
motor starters, fuse switches, electronic equipment, etc. which will comply with the relevant
product standards.

61435%-2 @ IEC:2011 -5-

LOW-VOLTAGE SWITCHGEAR AND
CONTROLGEAR ASSEMBLIES -

Part 2: Power switchgear and controlgear assemblies

1 Scope

MOTE 1 Throughout this part, the abbreviation PSC-ASSEMBLY (see 3.1.101) is used for a power switchgear and
controlgear ASSEMBLY .

This part of IEC 61439 defines the specific requirements of power switchgear and controlgear
assemblies (PSC-ASSEMBLIES) as follows:

- aAssemsLIES for which the rated voltage does not exceed 1 000V in case of a.c. or
1 500 Vincase ofdc;

- stationary or movable AssemeLES with or without enclosure;

- assemeLiEs intended for use in connection with the generation, fransmission,
distribution and conversion of electric energy, and for the control of electric energy
consuming equipment;

- assemeLIEs designed for use under special service conditions, for example in ships
and in rail vehicles provided that the other relevant specific requirements are complied
with;
NOTE 2

PP ry requirements for IES in ships are covered by IEC 60082-302.

- assemBLiEs designed for electrical equipment of machines. Supplementary
requirements for assemeLies forming part of a machine are covered by the IEC 60204
series.

This standard applies to all ASSEMBLIES whether they are designed, manufactured and verified
on a one-off basis or fully standardised and manufactured in quantity.

The manufacture and/or assembly may be carried out other than by the original manufacturer
(see 3.10.1).

This standard does not apply to individual devices and self-contained components, such as
motor starters, fuse switches, electronic equipment, etc. which will comply with the relevant
product standards.This standard does not apply to the specific types of AssemsLES covered
by other parts of IEC 61439 For assemsLIES not covered by other parts this part applies




How do we check conformity?

Concept & Definitions

The conformity with the new standard of an ASSEMBLY shall be achieved by the application of
one or more of the following equivalent and alternative methods as appropriate, called
“design verification”

-verification by testing (3.9.1.1 made on samples in specific laboratories)

-verification by comparison (3.9.1.2 comparison done with a tested design or physical
measurements, for the design as an alternative to a test)

-verification by assessment (3.9.1.3 design verification, with calculations, of strict
design rules on samples instead of the tests)



How do we check conformity?

-

COMPARISON

/

TESTING =

Performed on
every supplied
assembly. To be
checked against
Design
Verification

-

ASSESSMENT

J
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Design Verification
IEC 61439-1:2020 © IEC 2020

1 Design verification shall comprise the following:

Construction:

10.2 Strength of materials and parts

10.3 Degree of protection of enclosures

10.4 Clearances and creepage distances

10.5 Protection against electric shock and integrity of protective circuits
10.6 Incorporation of switching devices and components

10.7 Internal electrical circuit and connections

Terminals for external conductors

Performance:

Dielectric Properties

Verification of temperature rise

10.11 Short-circuit withstand strength

Electromagnetic compatibility

Mechanical operation

ADRD
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ow to comply with the standards

Design Verification by Testing:

ASTA agra AST4, ASTy

10200571

LOYAG
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How to comply with the standards

Routine Verification Tests Certs

The ASSEMBLY manufacturer carries out routine verifications. They are intended to detect
defects in workmanship and or materials and are designed to guarantee proper functioning

of ASSEMBLIES prior to bejpgintroduced to the market

Chack parformed by:

Verifications:
Serial Type of inspection Criterion IEC 61439-1 Result Examiner
number | V = visual inspection Section
| = Inspection using
;outjne verification protocol (routine cl mech. or electr. test
u] houar - : devices
[P O——————
Manmulacsueee of the ASSEABLY: 1 s Degree of protection of cabinets / enclosures 11.2
— 2 /1 Clearances and creepage distances 1.3
b 3 \74l Protection against electric shock and continuity 1.4
= of the protective circuits
S Incorporation of equipment 11.5
V/I1 Internal electric circuits and connections 11.6
S Terminals for external conductors 17
" mech. Function (actuation\elements, interlocks) 11.8
v Dielectric properties 11.9
v Wiring, operating behaviour and function 11.10




Verification by Comparison

Comparison verification can only be to a tested solution.

Verification by Test solution

Verification by Comparison solution

OARE , ARR
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Ratings declared by Manufacturer and derating factors

H i A Lt

Current carrying capabliity 13 |
Rated current of the ASSEMBLY ."M [A]) 122 Manufacturers Hone
siandard
according to
appletation
Rated currenl of circiigs J N { A 123 Manufacturesrs Mane
slandard
acconding 1o
appiscation
Rated diversity factor 134 As defined within | RDF for groups of
the standard circuits / RDF for
whole ASSEMBLY
T EE I BT ) S T . — i I

One of the fundamental ratings, IEC61439 requires the original manufacturer to verify

Is the Inc rating.

This is not the /n rating of the devices as declared by the device manufacturer.

ADRD
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Ratings declared by Manufacturer and derating factors

5.3 Current ratings
5.3.1 Rated current of the ASSEMBLY (/nA)

The rated current of the ASSEMBLY is the smaller of:

— the sum of the rated currents of the incoming circuits within the ASSEMBLY
operated in

parallel;

— the total current which the main busbar is capable of distributing in the particular
ASSEMBLY arrangement.

This current shall be carried without the temperature rise of the individual parts
exceeding the

N e Table 101 — Values of assumed loading
limits specified in 9.2.

Type of load Assumed loading factor
Distribution — 2 and 3 circuits 0.9
Distribution — 4 and 5 circuits 0,8

Distribution — 6 to 9 circuits 0.7
Distribution — 10 or more circuits 0.6
Electric actuator 0.2

Motors = 100 kW 0.8

Motors > 100 kW 1.0




Verification by assessment

Assessment verification must be de-rated 80%.

TS5 400amp TS5 400amp T5 400amp Te 630amp
In 400 In 400 In 400 In 630
(free air rating) (Verification by test) (verification Verification by
100% In 100% by comparison) assessment

Inc <100% Inc 80%
(504amp)

©ABB
May 18, 2022
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How to comply with the standards

Exemption to Verification by Testing

Short Circuit — Clause 10.11

10.11.2 Circuits of AsseMBLIES which are exempted from the verification of the short-
circuit withstand strength

A verification of the short-circuit withstand strength is not required for the following:

a) ASSEMBLIES having a rated short-time withstand current (see 5.3.4) or rated conditional
short-circuit current (see 5.3.5) not exceeding 10 kA r.m.s;

b) ASSEMBLIES, or circuits of ASSEMBLIES, protected by current-limiting devices having a cut-off

current not exceeding 17 kA with the maximum allowable prospective short-circuit current
at the terminals of the incoming circuit of the ASSEMBLY;

c) Auxiliary circuits of ASSEMBLIES intended to be connected to transformers whose rated
power does not exceed 10 kVA for a rated secondary voltage of not less than 110 V, or

1,6 KVA for a rated secondary voltage less than 110 V, and whose short-circuit impedance
is not less than 4 %.

All other circuits shall be verified.



How to comply with the standards

Exemption to Verification by Testing

Short Circuit - Clause 10.11

Short circuit test is NOT required if

I, S10kA
(short circuit RMS)

or

i $17 kA
(peak current limited by circuit breaker or fuse)

lcp evaluated (RMS): |, < 10 kA

'\No

Main device Ipk limited is:

loi < 17 kA

; NO

test ? test ?
NO! Yes!




How to comply with the standards

Exemption to Verification by Testing

Temperature Rise — Clause 10.10

Verification shall be made by one or more of the following methods
(see Annex O for guidance):
a) testing (10.10.2);
b) derivation (from a tested design) of ratings for similar variants
(10.10.3);
c) calculation for a single compartment ASSEMBLY not exceeding
630 A according to 10.10.4.2 or for ASSEMBLIES not exceeding
1600 A according to 10.10.4.3.



How to comply with the standards

Exemption to Verification by Testing

Temperature Rise — Clause 10.10

!

I,=6IDA ==,  Sno= =

compartment?

J'HD Mo

I,s1600A —=

b b i

Are the IEC 61439 s _ Mo
B ]
e Ara the |EC 61430

condltions Tdfmled? conditions fulfilied?

S §

Tegting with cument OR Calculation Inaccordance  Calculation of the
derwation f a tested prototype 12 avallabie) with IEC G0&50 total power loss

T
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What is an Assembly

Enclosure

Earth Bar (protective conductor)
Incoming Devices

« Air Circuit Breakers (ACB)

* Moulded Case Circuit Breakers (MCCB)

e lIsolator
Busbars
* Main

* Distribution

Outgoing Devices

* Fused Isolators

*  Moulded Case Circuit Breakers (MCCB)
* Miniature Circuit Breakers

« Additional Power Circuits (for motor cont

Auxiliary circuits (controls)

OAEE _ ARD
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Types of Assembly

Main Boards Logstrup System

OARE , ARR
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Types of Assembly
Main Boards MNS- System

OARE , ARR
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Types of Assembly
Main Boards El-Steel System

OARE , ARR
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Construction

Strength of materials and parts

All of the characteristic require verification by test:

Resistance to corrosion
Resistance to ultra violet radiation
Lifting

Marking

Properties of insulating materials

IK impact (IEC 62262:2002)



Construction

Degree of protection of enclosures IEC60529

The Ingress Protection (IP) is broken in to two elements:

« IP XX- Protection against solid objects

« IP XX- Protection against water ingress

Default arrangement minimum:

 Indoor IP2X
e Qutdoor IP23

Numerals Meaning for the protection of Meaning for the
Element or letters equipment protection of Ref
persons
Code letters [ 3 ] _ ] _ _
First Against ingress of solid foreign Against access to cLs
characteristic objects hazardous parts
numeral with
0 (non-protected) (non-protected)
1 > 50 mm diameter back of hand
2 > 12,5 mm diameter finger
3 22,5 mm diameter tool
4 = 1,0 mm diameter wire
5 dust-protected wire
6 dust-tight wire
Second Against ingress of water cLe
characteristic with harmful effects
numeral 0 (non-protected) -
1 vertically dripping
2 dripping (15° tilted)
3 spraying
4 splashing
5 jetting
6 powerful jetting
7 temporary immersion
8 continuous immersion
9 High pressure and temperature
water jet
Additional Against access to cL7

letter (optional)

[sXe): 5

hazardous parts
with

back of hand
finger

tool

wire

ﬁ\@



Construction

Internal Separation of PSC- Assemblies
The IEC61439 clarifies that there is a difference between constructional requirements

and internal separation.

The degree of protection IP 2X covers the degree of protection IP XXB. Separation
may be achieved by means of partitions or barriers (metallic or non-metallic),

insulation of live parts or the integral housing of a device.

e.g. a moulded case circuit breaker. (IEC61439-2, 2020 8.101 note 2)

10N =10 %

2 B Jointed test finger

Stop face
= {50 x 20}

See figure 1 ?

for full | 1
dimensions t ""‘—"‘—“r-L]qIE_
I | —

| Jointed test finger
(Metal)

@12

IEC  274/01

Insulating material FO—"Y

ADRD
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Forms of Separation

Low Voltage Switchgear and Control
Assemblies to BS EN 61439-2 (ref; Bl

Fundamental Objectives

The principal reason for separating an
assembly whilst other parts may rema
separation does not improve the elect
e Protection against contact with live
units,

e Protection against the passage of sol
to an adjacent unit.

The Law

Regulation 14

“No person shall be engaged in any work activity
on or near

any live conductor (other than one suitably
covered with

insulating material so as to prevent danger) that
danger may

arise unless:-

(a) it is unreasonable in all the circumstances for
it to be

dead; and

(b) it is reasonable in all the circumstances for a
person to be at work on or near it while it is live;
and

(c) suitable precautions (including where
necessary the

provision of suitable protective equipment) are
taken to

prevent injury”

© ABB Group
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Forms of Separation

The legal obligations

The Health and Safety Authority HSA Regulation 86: Precautions for work on electrical

equipment states:
(1) An employer shall ensure that;

e Work activity, including the operation, use and maintenance of electrical equipment or electrical installations, is carried out
in a manner that prevents danger.
e  Before work is carried out on live electrical equipment the equipment is, where appropriate, made dead so as to prevent
danger.
. adequate precautions are taken to prevent danger arising from—
(i) electrical equipment which has been made dead becoming live while work is carried out on or near that equipment,
and
(i1)) any electrical equipment inadvertently becoming live,
e  where it is necessary for work to be carried out on or near any live part, other than one suitably covered with insulating
material so as to prevent danger, of electrical equipment, a person is not engaged in work activity unless—
(1) it is unreasonable in the circumstances for it to be dead,

(i1) it is reasonable in the circumstances for such person to be at work on or near it while it is live, and

© ABB Group
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Forms of Separation

Main consid

almeegy  Isolation available for all

step users should

the assembly. Then| y . :
internal operations (except

changing fuse links)

category of separ3
Adjust setting and carry
out limited maintenance

Isolation avallabie for ali AUUSL SELUILE alil Cai
Internal operations (except out limited maintenan

i N FunC P T e
applicabl cables. Adjust setting and
CIFC! carry out limited maintenance

in functional units, as
o V|| | appiicable whilst adacent
circuits are live.

FORM 4

k.

© ABB Group
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Forms of Separation

IEC61439-2 (IEC, 2011)

| |
BSEN A

Form b
Terminas and axiemal conductors saparatad from bushars

sepd

Form 3b

© ABB Group
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-30- IEC 61439-2:2020 @ IEC 2020

Form 3

Separation of busbars from all functional units

+

Separation of all functional units from one another

+

Separation of terminals for external conductors and external conductors from the
functional units, but not from the terminals of other functional units

Main I:us::ar\

|

Main busbar
\

A,

Main busbar Main buskar

\ A

3 \

A
]
Distribution ~ Distribution
bushar busbar
— ——O — —0Q
EG (=4
Form 3a — Terminals for external conductors not Form 3b — Terminals for external conductors and

separated from busbars

external conductors separated from busbars

Figure BB.3 — Form 3

its
ther

conductors from the
Inctional units




Forms of Separation

-

Sep

Fatin da
Termimals In same compartmant
a3 associaled funchanal unil

Se

Form 4a

IEC 61439-2:2020 @ |EC 2020 -31-
Form 4
Separation of busbars from all functional units
+
Separation of all functional units from one another
+

Separation of terminals for external conductors associated with a functional unit from
the terminals of any other functional unit and the busbars

+
Separation of the external conductors from the busbars
+

Separation of the external conductors associated with a functional unit from other
functional units and their terminals
+
External conductors need not be separated from each other
Main hushsr\ Main busbar__

\
Y Y

o
|
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Main busbar‘ Main busbhar
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| —0 = ——o
" |
Distribution Distribution
busbar busbar
— —0 — —0
IEC EC

Form 4a — Terminals for external conductors in
same compartment
as associated functional unit

Form 4b — Terminals for external conductors not in

the same compartment as the associated functional

unit, but in individual, separate, enclosed protected
spaces or compartments

Figure BB.4 — Form 4
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3.1.8
functional unit

part of an assembly comprising all the electrical and mechanical elements including switching
devices that contribute to the fulfilment of the same function






Forms of Separation

—n T e Form 4
\/ Separation of busbars from all functional units
Lz i
- I | \/ Separation of all functional units from one another
¢

\/ Separation of terminals for external conductors associated with a functional unit from

the terminals of any other functional unit and the busbars
+

: _ h V Seperation of the external conductors from the busbars

4

\/ Separation of the external conductors associated with a functional unit from other
functional units and their terminals
+

\/ External conductors need not he separated from each other
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IEC61439 to ensure a safe and reliable electrical industry

IEC 61439-4

IEC 61439-3

IEC 61439-6

IEC 61439-1 General Rules
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