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SIVACON S4 Low-Voltage 

Power Distribution Board 

IEC 61439 design verification



Standards and responsibility 

of IEC 61439
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IEC 61439-1

General rules

Replaces IEC 60439-1

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

Power switchgear and 

controlgear assemblies

Distribution

boards

Assemblies for 

construction sites

Assemblies for 

power distribution

Busbar trunking 

systems

Replaces IEC 60439-1 Replaces EC 60439-3 Replaces IEC 60439-4 Replaces EC 60439-5 Replaces IEC 60439-2

SIVACONSIVACON

ALPHA

ALPHA

IEC 61439 architecture 
Replaced standards
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IEC 61439 Responsibility of manufacture
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LV switchgear and control gear ASSEMBLY

Test

Energy ASSEMBLY system

Routine verification

Ready to use ASSEMBLY

Derivation Assessment
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Design Verification from original manufacture

Manufacturer of Assembly can:

• Perform the installation according to the rules of the original manufacturer

• Deviating them installed by the rules of the original manufacturer, becoming the original 

manufacturer for the variation
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SIVACON S4



Overview 
Test methods
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"Worst case" scenario will be tested 

and covers the rest of the system.

Design verification

Test Comparison with reference design Assessment
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IEC 61439 @SIVACON S4
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Overview
Tests according to IEC 61439
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10.1 General introduction

10.2 Strength of materials and parts

13.3 Degree of protection of assemblies

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 circuits and connections

10.8 Terminals for external conductors

10.9 Dielectric properties

10.10 Verification of temperature rise

10.11 Short-circuit withstand strength

10.12 Electromagnetic compatibility (EMC)

10.13 Mechanical operation
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Resistance to corrosion 

IEC 61439 @SIVACON S4
Verification of material and parts (10.2)
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• Test of the corrosion 

resistance according to 

IEC 61439-1 

(Resistance to 

corrosion, severity level 

A (clause 10.2.2.2)

• Visual evaluation 

✓Done by Siemens
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In case of door cut-outs

• Corrosion protection on cutting edges need to be 

recovered

• Suitable systems are available at specialist shops

e.g.: BRILLUX painting systems

IEC 61439 @SIVACON S4
Verification of material and parts (10.2)
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✓Done by Siemens
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Resistance to corrosion 



UV test required by outdoor plastic parts

IEC 61439 @SIVACON S4
Verification of material and parts (10.2)
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 Not applicable

Manufactured of steel metal sheets, S4 is designed for indoor application

So it's not relevant for SIVACON S4
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Glow wire test for used plastics

IEC 61439 @SIVACON S4
Verification of material and parts (10.2)
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• acc. IEC 60695-2-10:2013

• 960 °C for items fixing live parts

• 650 °C for all other items

• Not applicable on design parts

✓Done by Siemens
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Lifting

IEC 61439 @SIVACON S4
Verification of material and parts (10.2)
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✓Done by Siemens

Article number width in mm weight in kg

8PQ3000-1BA03 1.200 1.300

8PQ3000-1BA02 1.000 1.350

8PQ3000-1BA01 800 1.400
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Lifting

IEC 61439 @SIVACON S4
Verification of material and parts (10.2)
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Part of “operating manual” 

➔ “Transport and Storage”

8PQ9801-6AA65

Page 13

✓Done by Siemens



Mechanical impact

IEC 61439 @SIVACON S4
Verification of material and parts (10.2)
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✓Done by SiemensIK 09
Wk = 10 J

IK 08
Wk = 5 J

IK 10
Wk = 20 J
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400 mm

5 kg

200 mm

5 kg

300 mm

1,7 kg



Marking

IEC 61439 @SIVACON S4
Verification of material and parts (10.2)
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Template part of “Operation 

manual” ➔ “Operation and care”

8PQ9801-5AA80 

✓Done by Siemens
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IEC 61439 @SIVACON S4
Degree of protection (10.3)
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Code Solid particles

1 50 mm

2 12 mm

3 2,5 mm

4 1,0 mm

5
Dust, no dangerous amount inside 

housing

6 No dust inside

Code Liquid protection

1 Dripping water

2
Dripping water 

Tilted up to 15°

3 Spraying water

4 Splashing of water

5 Water jets

6 Powerful water jets
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IEC 61439 @SIVACON S4
Degree of protection (10.3)
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✓Done by Siemens

IP 40

Ventilated

IP x1

Extension

IP 55

If standard parts are not 

modified no further 

actions required
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IP degree of protection is lower than SIVACON S4

• IP degree of the system in total is reduced to device level

IP degree is higher or equal to SIVACON S4

• Follow up instructions given by device supplier

In case of using devices with tested IP degree of protection under assembled conditions

IEC 61439 @SIVACON S4
Degree of protection (10.3)
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✓Done by Siemens
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Clearances: Shortest distance between two conductors

IEC 61439 @SIVACON S4
Clearances and creep distances (10.4)
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Partition
Channel

Conductor

= Clearances
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Table 1 – Minimum clearances in aira (8.3.2)

IEC 61439 @SIVACON S4
Clearances and creep distances (10.4)
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Rated impulse withstand 

voltage Uimp kV

Minimum clearance 

mm

≤ 2,5 1,5

4,0 3,0

6,0 5,5

8,0 8,0

12,0 14,0

Based on inhomogeneous field 

conditions and pollution degree 3.

SIVACON S4
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Creep distance: Shortest distance along surface between two conductors 

IEC 61439 @SIVACON S4
Clearances and creep distances (10.4)
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= Clearances

Channel

Conductor

Partition
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IEC 61439 @SIVACON S4
Clearances and creep distances (10.4)
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✓Done by Siemens
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Assembly kits are already designed according this design rule

For mounting plate installations design rules need to be respected

IEC 61439 @SIVACON S4
Clearances and creep distances (10.4)
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✓
For Siemens 

assembly kits
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10.5 Effective earth continuity between the exposed conductive parts of the assembly and the protective circuit

IEC 61439 @SIVACON S4
Effective earth continuity … (10.5)
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✓Done by Siemens

Protection class I

• measuring current: 10 A

• not > 0,1 Ω
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For door assemblies

10.5 Effective earth continuity between the exposed conductive parts of the assembly and the protective circuit

IEC 61439 @SIVACON S4
Effective earth continuity … (10.5)

Unrestricted | © Siemens 2022 | Distribution Boards | 07.02.2022

✓Done by Siemens

8PQ9400-0BA15

6mm²
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For connection to split PE 

busbars

Connection clamp

Screw connection

With spring washer according to DIN 6796

10.5 Effective earth continuity between the exposed conductive parts of the assembly and the protective circuit

IEC 61439 @SIVACON S4
Effective earth continuity … (10.5)
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✓Done by Siemens
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For SIVACON assembly kits

• Already prepared for a specific device

• Using device accessories (e. g. clamping covers) defined within device manual

For mounting plate installations

• Follow up installing and mounting instructions given by the device manufacturer

IEC 61439 @SIVACON S4
Incorporation of switching devices and components (10.6)
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✓
For Siemens 

assembly kits
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Copper

Follow up fixed construction rules

IEC 61439 @SIVACON S4
Internal electric circuits and connections (10.7)
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1
Conductor material

Cross section

Marking

Mechanical strength

Cable entrance

IP degree of protection

Connection points

2

3

4
Page 28



IEC 61439 @SIVACON S4
Internal electric circuits and connections (10.7)
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✓Done by Siemens

Copper drawings available 

through SIMARIS 

configuration

Using type tested material 

according to IEC 61439
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IEC 61439 @SIVACON S4
Terminals for external conductors (10.8)
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✓Done by Siemens

Device accessories
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10.9.1 power frequency voltage

10.9.2 impulse voltage

IEC 61439 @SIVACON S4
Dielectric properties (10.9)

Unrestricted | © Siemens 2022 | Distribution Boards | 07.02.2022

8 kV and 12 kV for main 

busbars

✓Done by Siemens
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IEC 61439 @SIVACON S4
Verification of temperature rise (10.10)
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✓Done by Siemens

Source: IEC 61439-1 - Figure 0.1 – Temperature rise verification

Verification of 

temperature rise 10.10

Select of 

verification 

method

Is the ASSY. 

a single comp. 

Up to 630A

Is the ASSY. a

single comp. up

to 1.600A

Verification by calculation 

according to 10.10.4.2

Verification by calculation 

according to 10.10.4.3

Is the design

covered by

an existing

design

Verification by derivation 

10.10.3

Selection

of the representative

arrangement 10.10.2.2.

Is the ASSY.

of a singular

or modular

design

Is a single

test to be 

carried out?

Does the

ASSY. have

separate fu's?

Method a) verification of the 

complete ASSEMBLY: 

10.10.2.3.5

Method b) verification of f.u. 

separately and the complete 

ASSEMBLY: 10.10.2.3.6

Method a) verification of the 

complete ASSEMBLY: 

10.10.2.3.5

Method c) verification of f.u. and 

busbars separately and the 

complete ASSEMBLY: 

10.10.2.3.7

Verification based on test/derivation Verification based on calculation

Key:

ASSY. ASSEMBLY

Comp. compartment

f.u. functional unit

> 1.600 A

• Done by Siemens

• Technical tables published 

within catalogue

< 1.600 A

• Assisted by SIMARIS
Y

N

YN

Y

N

Y

Single (particular

arrangement)

N

Y

N

Modular
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• SIMARIS is equipped with an integrated power loss calculation

• Standard set up is according to IEC 61439-2

• User has to compare with real ambient conditions

• Integrated power loss database reduces efforts to a minimum

• Excel documentation offers the great flexibility in creating customized reports

IEC 61439 @SIVACON S4
Verification of temperature rise (10.10)
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✓Done by Siemens
➔ RDF = 80 %

Power loss calculation

Emitable power loss [W] 589.1

Power loss busbar system [W] 261

Power loss feeders [W] 102.4

Power loss addition [W] 5.1
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Main busbar systems

• Tested by Siemens

Follow up instruction rules

• Number of reinforcements are published within catalogue

• SIMARIS configuration gives you the right quantity as well

• Additional it's published within mounting instructions

IEC 61439 @SIVACON S4
Short-circuit withstand strength (10.11)
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✓Done by Siemens
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Device installation

• Tested for SIVACON assembly kits

Follow up instruction rules

• Follow up mounting instructions and manual

IEC 61439 @SIVACON S4
Short-circuit withstand strength (10.11)
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✓Done by Siemens
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• Installed devices must be designed and verified according to environmental conditions.

• Installation according to instructions given by manufacturer

IEC 61439 @SIVACON S4
Electromagnetic compatibility (10.12)
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 Not applicable
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IEC 61439 @SIVACON S4
Electromagnetic compatibility (10.12)
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Technical background

• Graphic shows a switchboard design, which is not EMC friendly 

L1

L2

L3

N

PE

Magnetic field extends 

across the entire height

N conductor induces 

voltages in PE

Measures to decrease effect

• Reduce spacing between N and the main phases

• Move N and PE conductors apart



IEC 61439 @SIVACON S4
Electromagnetic compatibility (10.12)
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L1 – L3 and N phase are closed 

together, which reducing the 

magnetic effects to a minimum

PE bar is far away from main 

phases. No magnetic induction. ✓ EMC friendly design



Test requirement

• All movable parts need to be 

checked 200 times

• Approved on Siemens side

IEC 61439 @SIVACON S4
Mechanical operation (10.13)
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✓Done by Siemens
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IEC 61439 @SIVACON S4
Customizing
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LV switchgear and control gear ASSEMBLY

Test

Energy ASSEMBLY system

Routine verification

Ready to use ASSEMBLY

Derivation Assessment
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Design Verification from original manufacture

Manufacturer of Assembly can:

• Perform the installation according to the rules of the original manufacturer

• In case of modification manufacturer of the assembly will become original manufacturer 

for customized part
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SIVACON S4

• When modification affect one 

of these 12 tests

• Assembly manufacturer is 

original manufacturer for 

customized area



IEC 61439 @SIVACON S4
Routine verification
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✓ Prepared by Siemens
Follow up our step by step check list!

Page 41

Checking constructional requirements

• Degree of protection

• Clearances and creepage distance

• Protection against electric shock and integrity 

of protective circuits

• internal circuits and connections

• terminals for external conductions

• mechanical function

Checking performance

• Dielectric properties

• Wiring, operating performance and function



Summary
Additional information relating to 3WA Retrofit
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3WA Integration 

and retrofit into 

switchboards 

according to 

IEC 61439 

( Whitepaper )

https://new.siemens.com/global/en/products/energy/low-voltage/forms/3wa-air-circuit-breakers-integration-into-switchboards.html


Additional tests
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Additional tests
ISO 9001

Unrestricted | © Siemens 2022 | Distribution Boards | 07.02.2022

Quality standard fulfilled by our factory

✓
ISO 9001

ALPHA

Verteilertechnik GmbH

Ringstr. 60

93413 Cham-Altenmarkt

Germany 
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Additional tests
3rd party approbation with VDE

Unrestricted | © Siemens 2022 | Distribution Boards | 07.02.2022

Whole system was rechecked by external and independent organization.

VDE Association for Electrical, Electronic & Information Technologies
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Additional tests
3rd party approbation with VDE

Unrestricted | © Siemens 2022 | Distribution Boards | 07.02.2022

Detailed documentation is integrated in SIMARIS configuration

Siemens tests in its own 

laboratories according to IEC 

standards and thus offers 

sufficient

The VDE tests the measuring 

instruments used by Siemens 

for heating and insulation 

testing for accuracy and 

function.

External laboratories selected 

by VDE carry out further 

independent and neutral tests

Cross-checking: VDE 

repeated several checks in 

order to verify the validity of 

former tests.

1 2 3 4
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Additional tests
3rd party approbation with VDE
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• Detailed test description

• All technical parameters brought together

• Scaled from 25 °C up to 50 °C
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Additional tests
DAkkS – Inhouse lab for temperature rise verification
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Not applicable

The test lab is accredited by „Deutsche 

Akkreditierungsstelle GmbH (DAkkS)” which is the 

national accreditation body for the Federal Republic of 

Germany: http://www.dakks.de/

The accreditation is registered under 

registration Nr. D-PL-11055-07-00.

The accreditation certifies that the lab acts as an 

independent, competent body according to the rules of 

ISO/IEC 17025 „General requirements for the 

competence of testing and calibration laboratories“.

Page 48

http://www.dakks.de/


Additional test
Powder coating quality DIN EN ISO 12944-2
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Single coating – standard

• Corrosion resistance: C3-M

Double coating – on request

• Corrosion resistance: C5-M
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Additional test
EAC for exporting goods to russia
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Summary

Unrestricted | © Siemens 2022 | Distribution Boards | 07.02.2022Page 51



Summary
Certification – SIMARIS Configuration
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Whole documentation available via 

SIMARIS configuration
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Summary
Customer Benefits

• The "make it easy" solution to fulfill IEC 61439

• SIVACON S4 offers more than standard 

requirements

• Quality certification

• One partner for housing and devices

• We have the best knowledge on our own devices

• Deep integration level of devices and accessories
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Thank you for your attention!
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© Siemens 2022

Errors excepted and subject to change without prior notice. The 

information provided in this document contains general 

descriptions or characteristics of performance, which in an actual 

application may not always apply as described, or which may 

change as a result of further product development. An obligation 

to provide the respective characteristics shall only exist if 

expressly agreed in the terms of contract.

All product designations may include protected brands or other 

rights of the Siemens Group or third parties, 

whose unauthorized use may violate the rights of the owner.

siemens.com/sivacon-s4
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