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Technical Overview CPD series:
• L.V switchgear and panel selection
• L.V selectivity and discrimination
• IEC61439 part 1 and 2 L.V 

switchgear & Control assemblies.



Technical support and training

Technical & Design Promotion 
Manager 
Paul Hyland Electrical Engineer (Electrician)

29 +1  years LV switchgear and Control Assemblies

6 years ABB technical Support and product design

Degree in Electrical Service Design BEng

Honours Degree Electrical Service and Energy 
Management BSc

SACE Level 3 service engineer

Participating member of the ETC TC4 NSAI group for 
LV SWG

Member of Engineers Ireland

Participating member of the SC 121B IEC International 
Electrotechnical Commission, MT2 Maintenance team 
for the IEC 61439 part 0, part 1 and part 2. for LV 
switchgear

.

ABB provide all Technical support as one ABB team.

https://go.insideplus.abb.com/group-functions/quality-operations/quality/make-quality-happen


CPD Presentations – timetable
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April/ May 2022



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
• IEC61439 SERIES
• I.S. EN 61439-2
• HOW TO COMPLY WITH THE STANDARD
• THE RATING OF A CIRCUIT (Inc)
• FORMS OF SEPERATION
• WHAT IS AN ASSEMBLY
• DESIGN VERIFICATIONS
• ROUTINE VERIFICATION 
• DEVICE SUBSTITUTION 
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Relation of the LVD, CENELEC & CE Mark

ec.europa.eu/growth/single-market/ce-marking/manufacturers/index_en.htm
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European Directive – Low Voltage Directive

LVD Responsibility, Article 9:
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The Purpose of 61439

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) 
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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

IEC 61439-2 IEC 61439-3 IEC 61439-4 IEC 61439-5 IEC 61439-6 IEC 61439-7

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
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

IEC SC121B MT2 
Maintenance committee
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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 
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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:
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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)
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How do we check conformity?
Design 

Verification
TESTING

Performed on 
representative 

samples

Routine 
Verification 

Performed on 
every supplied 

assembly. To be 
checked against 

Design 
Verification

Design 
Verification 

COMPARISON
with a 

reference 
design

Design 
Verification 

ASSESSMENT
Performed on 
representative 

samples or 
designs
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Design Verification

Section 10.1 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

10.8 Terminals for external conductors

Performance:

10.9 Dielectric Properties

10.10 Verification of temperature rise

10.11 Short-circuit withstand strength

10.12 Electromagnetic compatibility

10.13 Mechanical operation

IEC 61439-1:2020 © IEC 2020
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How to comply with the standards

Design Verification by Testing:



May 18, 2022 Slide 16

Routine Verification Tests Certs

How to comply with the standards
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Verification by Comparison

Comparison verification can only be to a tested solution.
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Ratings declared by Manufacturer and derating factors 

One of the fundamental ratings, IEC61439 requires the original manufacturer to verify 
Is the Inc rating.
This is not the In rating of the devices as declared by the device manufacturer.
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Ratings declared by Manufacturer and derating factors 

5.3 Current ratings 
5.3.1 Rated current of the ASSEMBLY (InA)
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
limits specified in 9.2.
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Verification by assessment

Assessment verification must be de-rated 80%.
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How to comply with the standards

Exemption to Verification by Testing

Short Circuit – Clause 10.11 
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How to comply with the standards

Exemption to Verification by Testing

Short Circuit - Clause 10.11 
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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. 
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How to comply with the standards

Exemption to Verification by Testing
Temperature Rise – Clause 10.10
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What is an Assembly

Incoming Devices
• Air Circuit Breakers (ACB)

• Moulded Case Circuit Breakers (MCCB)

• Isolator

Enclosure
Earth Bar (protective conductor)

Busbars
• Main

• Distribution

Outgoing Devices
• Fused Isolators

• Moulded Case Circuit Breakers (MCCB)

• Miniature Circuit Breakers

• Additional Power Circuits (for motor control)

Auxiliary circuits (controls)
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Types of Assembly

Main Boards Logstrup System
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Types of Assembly

Main Boards MNS- System
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Types of Assembly

Main Boards El-Steel System
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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)
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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

• Outdoor IP23
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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)



Forms of Separation
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Low Voltage Switchgear and Control gear

Assemblies to BS EN 61439-2 (ref; BEAMA )

Fundamental Objectives of Separation
The principal reason for separating an assembly is to facilitate access to a part of the
assembly whilst other parts may remain energised and in service. Whilst, in general,
separation does not improve the electrical performance of the assembly it does provide:
• Protection against contact with live parts belonging to the adjacent functional
units,
• Protection against the passage of solid foreign bodies from one unit of an assembly
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”



Forms of Separation
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The legal obligations 

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

equipment states:

(1) An employer shall ensure that;

• Work activity, including the operation, use and maintenance of electrical equipment or electrical installations, is carried out

in a manner that prevents danger.

• 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

(ii) any electrical equipment inadvertently becoming live,

• 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—

(i) it is unreasonable in the circumstances for it to be dead,

(ii) it is reasonable in the circumstances for such person to be at work on or near it while it is live, and
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Forms of Separation
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Forms of Separation
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Forms of Separation
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Forms of Separation
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IEC61439 to ensure a safe and reliable electrical industry

IEC 61439-1 General Rules



—

ABB in Ireland 
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At a glance

Skilled and experienced Irish team, backed by global networks

5
Sites where products 
are sold, serviced or 

engineered

Want to know 
more?

marketing@ie.abb.com

www.abb.ie

180 
People work for 
ABB in Ireland

Dublin, HQ EL, PA, & MO
Automation, Power, Sales, 
Engineering, & 
Management

Cork PAEN
Process 
Automation
Project delivery 

Dundalk, PAPI
IAPI QCS technology 
centre
R&D for QCS product line
Sales & marketing support 

Lisburn, EL
Local regional office
EL Product supply & 
support

Dublin, Cylon Controls 
Production & Service

mailto:marketing@ie.abb.com
http://www.abb.ie/
https://www.facebook.com/ABBIreland/
https://twitter.com/ABBIreland
https://www.linkedin.com/feed/hashtag/abbireland/
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