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1. EXECUTIVE SUMMARY 

In accordance with the requirements set in WP1, and the regulatory framework defined in WP7, 

the installed system has been field-certified by notified body DEKRA reviewing safety, 

functional, non-functional, and operational aspects of the installation, thereby allowing usage 

in the demonstration. The team of partners have installed the various system products and 

assured a safe and operational demonstration set-up for testing. This document provides the 

proof material to show that the implemented set-up is safe to be used. Heliox herewith reports 

the findings for field certification to the consortium and European Commission. Damen 

Shipyards, RINA, Stemmann Technik and Frisia Reederei have support in the forming of this 

document, whereas RINA has addressed regulatory issues and application of standards during 

demonstration activities, with focus on safety, building-up experience and giving feedback to 

write new draft Regulatory recommendations in T7.2. 

DEKRA has witnessed the site for field certification on 26 and 27 January 2026. Main conclusion 

of the visit was that the installation could be used for testing on a temporary basis as was the 

intention of the project. 

The overall field certification documentation effort can be considered as a 4-stage process. 

Firstly, all products used within the field test are inspected and individually certified. Some of 

these reports are in Dutch since it is the official language of the entity which performed the 

report. Secondly, the implications to the system with respect to the relevant standards were 

identified and have been addressed. Thirdly, all required information in preparation for the 

DEKRA field inspection and resulting from this have been gathered and shared with the DEKRA 

inspector. Finally, as a fourth stage, the notified body inspection report based on prior 

documentation needs to be added to the deliverable still. At the extended deadline date of 

filing this deliverable this has not yet been received. Therefore, it will eventually be added to 

the document as appendix E. 
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2. SITE INPUT INFORMATION FOR FIELD INSPECTION REPORT 

2.1 Serial number systems 

 

Figure 1 Auto-connect device type plates with serial numbers 
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1 - General Business 

 

Figure 2 Container type plate with serial number 

 

Figure 3 DC outlet type plate with serial number  
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2.2 Single-line diagrams 

 

Figure 4 Container SLD with all relevant protections and functions 
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1 - General Business 

 

Figure 5 DC outlet SLD with all relevant protections and functions 

 

 

Figure 6 Relevant section single-line diagram vessel and impression of commercial situation  
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1 - General Business 

2.1 Documentation used for inspection 

• Medium voltage switchgear and protections verification: see appendix A 

• Short circuit current level of transformers 

• Supply circuit to DC outlet short-circuit calculation 

• Prescribed settings of AC ACBs 

• Prescribed settings of DC ACBs 

• Declaration of conformity of the charger and DC outlets: see appendix B 

• Factory internal inspection report on relevant Dutch standards NEN1010, NEN3140, 

NEN3840, and English equivalent standards: see appendix C 

• MV installation earthing impedance: 0,3 Ohm, measurement report see appendix D 

• EVSE safety assessment documentation used for internal FMEA session and externally 

with DEKRA (confidential) 

2.2 Proof of protection settings 

In accordance with the required ACB settings, as provided in Figure 7, the proof of each 

protection setting is depicted in Figure 8, Figure 9, and Figure 10. 

 

Figure 7 required 3200 A ACB settings for safe operation and selectivity 
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1 - General Business 

 

Figure 8 AC 3200A ACB protection settings (acc to fig 7 in short-circuit calculation settings 24PPR1234) 

 

Figure 9 AC 160A ACB protection settings (acc to fig 9 in short-circuit calculation settings 24PPR1234) 

2.2.1 DC 3200A ACB protection settings and calculation 

DC supply circuit to DC outlet short-circuit calculation 

• 3 HW protections per 1500 A DC circuit: 

o LS ACB (3200A, 1.5kV, 65kA) 

o DC fuses (2 parallel 1kA, 1.5kV, 250kA) 

o DC fuse EV (2 parallel 630A, 1.2kV, 100kA) 

• Drive is AC current controlled and HW current limited at 4xIH (4000 A AC, see table in 

Figure 10), will switch off if exceeded. 

• This translates to DC-bus of 1000 V DC: 

o AC power: 345*1.73*4000=2.39 MW 

o Max DC current: 2.39e6/1000= 2.39 kA 

• Below 17 kA peak and 10 kA RMS -> No risk of hazard during test 

• Only engineering judgement needed conforming components 
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1 - General Business 

 

Figure 10 DC 3200A ACB protection settings 
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1 - General Business 

3. INSPECTION PROCEDURE 

The information given within this document, and therein referred appendices, has been studied 

by the DEKRA representative; Michael Ringleb (D-MR). D-MR is a Product Manager Electrical 

Engineering and E-mobility at DEKRA Automobility and a recognized expert in electrical 

engineering. 

D-MR has visited the HYPOBATT site at Frisia in Norden to witness the installed equipment and 

commissioning of the above presented charging system. The inspection took place on 26 and 

27 January 2026. The inspection report resulting from this inspection is given in appendix E. 

Based on D-MR’s assessment of the system, and resulting approval for use, the demonstration 

testing has been performed. 

3.1 Additionally provided information during the inspection 

3.1.1 Over-voltage protection strategy electric vessel 

The supplier of the electrical system confirms that the DC power system is not equipped with 

an overvoltage protection. 

• The ship itself has only the propellers which can generate energy during sailing. 

• This energy is estimated at 10 - 15% (60 - 90kW) and is solved by charging the 

batteries with this regenerative energy via the DCDC converters. 

• So, there is not a physical over-voltage surge protection device. 

• This ship’s installation is built according to Register requirements, as set in this case 

by Lloyds Register, not by a notified body alike DEKRA 

• Complete single-line diagram in documents 

3.1.2 Proof of connections set to required torque and marking 

 

Figure 11 Proof container torque and marking: PE connections 
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1 - General Business 

 

Figure 12 Proof container torque and marking: DC+/- connections 

 

Figure 13 Proof DC outlet torque and marking: Pe and DC+/- connections 

3.1.3 IMD trip tests 

In preparation to the charging tests, a deliberate resistor fault from DC+ to PE is made to test 

the IMD functionality. This has been done with 136 kΩ, and 68 kΩ respectively, to trigger a 

warning and fault feedback signal from each IMD device (port-side and starboard power supply 

circuits). 

3.1.4 DC polarities verification 

In preparation to the charging tests, the polarity per DC circuit has been verified to prevent 

reverse-polarity faults of the system at high power. Such a reverse-polarity fault can result from 

installation faults between the DC+ and DC- conductors. This has been performed by 

producing a current controlled voltage at the container, after which the voltage polarity has 

been verified first in the DC outlet and later at the ship-side interface of the ACD.  
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1 - General Business 

4. CONCLUSIONS 

DEKRA has witnessed and inspected the site for field certification on 26 and 27 January 2026 

and allowed the installation to be used for testing on a temporary basis, as was the intention 

of the project. 

The field certification process gave good learnings to the STT, Damen and especially Heliox 

teams for future projects and developments. 

All products used within the field test have been inspected and individually certified. The 

implications to the system with respect to the relevant standards have been explained to D-

MR and discussion on the matter resulted in a positive advice.  

Unfortunate, at the extended deadline date of filing this deliverable this has not yet been 

received. 
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APPENDIX A – THE FUNCTIONAL PERFORMANCE VERIFICATION 

OF THE HV SECTION OF THE CONTAINER (IN DUTCH) 
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1 - General Business 

APPENDIX B – DECLARATION OF CONFORMITY (IN DUTCH) 

 

Figure 14 Container declaration of conformity 
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1 - General Business 

 

Figure 15 DC outlet declaration of conformity 
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1 - General Business 

 

 

Figure 16 Vessel compliance Lloyds DC short circuit calculation.  
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APPENDIX C - CONTAINER INSPECTION REPORT (IN DUTCH) 
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APPENDIX D - ERDUNGSANLAGE DEHN FRISIA NORDEN 
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APPENDIX E – INSPECTION REPORT DEKRA 

-- NOT RECEIVED AT SUBMISSION DEADLINE DATE D5.3 -- 


