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KIWA NL 4.1 Applicable standards and directives, and design attention points

KIWA NL 4.2 Assessment of the detailed design and test plan specification

KIWA TECH 4.3 Pre-certification test and durability safety assessment

Overview
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4.1 Applicable standards and directives, and 
design attention points

Directives (included in pre-certification)

Gas appliance regulation (2016/426/EC)

Low voltage directive (2014/35/EU)

Grid coupling (2016/631/EC)

Electromagnetic compatibility (2014/30/EU)

Directives (excluded from pre-certification)

RoHS (2011/65/EU)

WEEE (2012/19/EU)
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Standards

EN 50465 Gas appliances - µCHPs up to 70 kW

EN 62282-2 Fuel cell modules - safety

EN 60335 Household appliances - safety

EN 60730 Controls for household appliances

EN 437 Test gases

EN 50438 Grid connection

EN 55014 EMC

EN 161, 

EN 298

Etc…

Components and other controls
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Shift from pre-certification the SOFree appliance to a safety assessment for a demonstration 
appliance for a defined period due to major deviations on the system design:

• SOFree appliance has no heat recovery unit (thus not a micro CHP appliance)

• Electrical safety was design according to industrial rules instead of residential rules 

• Functional safety was also design according to SIL approach (industrial code) instead of Class A 
and B protection functions as required.

• SOFree appliance does not comply with grid connection directive.

4.2 Assessment of the detailed design and 
test plan specification
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A safety assessment for a demonstration appliance for a defined period was possible to carried 
out due to:

✓ The SOFree appliance is to be tested in a lab environment (restricted area accessed by trained personnel)

✓ It is for temporary use (demonstration of 1000 h)

✓ It is for research propose (proof of multifuel concept and degradation investigation)

Based on these aspects: 

• a safety assessment was performed using different standards 

• A set of recommendations were made on safety measures for the installation site at IEN

4.2 Assessment of the detailed design and 
test plan specification
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The safety assessment was performed by showing conformity with the following standards (it is 
always helpful the use of standards for safety assessment):

• EN 50465 (product standard identified in the pre-assessment) with additions of:
• PAS 4444:2020+A1:2021 (Hydrogen appliance – guide)

• prCEN/TS 15502-3-3:2025 (hydrogen safety in gas appliances)

• EN 60204-1:2018 (electrical standard for industrial machinery)

• EN 61508:2010 in conjunction with EN 61511:2016 for functional safety

• EMC assessment was omitted due to limited time of demonstration

All this points are outlined in deliverable 4.2 as deviations to conformity procedure as defined in the pre-
assessment.

4.2 Assessment of the detailed design and 
test plan specification
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Non-conformities identified and recommendations:

• Missing marking in the service of the electrical board (risk of electric shock). Suggested 
to add it.

• Grid connection not possible. Electrical load does not comply with EN 50438. 
Suggested to not connect the appliance to the grid.

• IP enclosure is not sufficient to the SOFree appliance to be installed outside. 
Suggested to cover it with a tent.

• Vents does not meet IP23, thus not offering the correct protection against the 
entrance of foreign solids and rain. Suggested to install a net and cover to prevent the 
ingress of rain.

4.2 Assessment of the detailed design and 
test plan specification
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Non-conformities identified and recommendations:

• Gas sampling points need to be capped when not used to prevent release of 
unintended release of toxic and flammable gases

• Redesign the air dilution of the enclosure to prevent flammable gases to reach 
electrical zones.

• Leakage detection sensor inside the stack housing need to be relocated to a place in 
which can detect more effectively any leakage of flammable gas

4.2 Assessment of the detailed design and 
test plan specification
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Test plan:

• Mostly based on type tests of EN 50465

• The safety integrated functions need to be tested to validate proper functioning when 
triggered

• Other protection functions needs to be tested by ICI and reports needed to be sent to 
Kiwa for evaluation and approval

Main conclusion: giving positive test results, the SOFree appliance can be declared as safe 
for operation in the demonstration site for a period of 1000 h!

4.2 Assessment of the detailed design and 
test plan specification
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Kiwa Technology - Edmund Fennema

4.3 Pre-certification test and durability safety 
assessment
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System arrived of February 12th

Site preparations & installation
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Stack installation & heatup Operation & system malfunction
25 Feb – 11 March 11 March 

Commissioning, heatup and operation
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Leakage testing Damaged cable

Malfunction & trouble shooting
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Decision to terminate test at Kiwa due to approaching project deadline and 
unknown cause of system malfunction → repair and startup at IEN

Tests transferred to IEN to be performed in conjunction with the planned 
performance test

System shipped to IEN on 5th April

Transfer to IEN
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Overview of activities
Date Action

8 august 2025 Kiwa receives IKTS stack

Till 12 February Test preparations (equipment, location, definition of test plan) 

Till 12 February Site preparations (space, infrastructure, risk assessment)

12 February Kiwa receives ICI SO-FREE system

12-23 February Installation, connection to infrastructure, install measurement equipment

25 February Heater and stack installation

3-11 March System heat-up

11 March Operation

11 March Malfunction of system and safety shutdown

12-19 March Analysis of log data and defining solving actions

19 March Inspection of stack and reformer interior

24-25 March ICI onsite investigation of issue

27 March Decision to terminate test and send to IEN

25 March Dismantling of system, preparation for shipment

3 April Shipment of system to IEN
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