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1 Introduction 
1.1 Document overview 
Work package 3 as defined in the StasHH proposal: 
VDL will define the maximum size of the FC modules and their interface areas for the different power 
ranges with input from all OEMs for maximum available space claim and other relevant specifications 
for all applications. VDL will define other relevant physical specifications (mechanical, after-sales 
serviceability etc.) for the identified standard sizes, which will be validated by FCM suppliers. 
 
1.2 StasHH objectives 

 
Figure 1: StasHH’ specific objectives and their contribution to the overall objective 

 
1.3 Scope of deliverables D3.2 and D3.3 
Report D3.2 and D3.3 are the outcome of the standard development workshops of WP3, including 
the comments from the latest workshop in December 2021 on this subject and some clarifications, 
which are not all approved by the partners yet. The objective of this document is summarising the 
current status of the “Standard Definition”.  
 
1.4 Responsibilities 
VDL is responsible for this document, with the support of the FCM suppliers and OEMs in this project.  
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2 Key-Terminology and StasHH goal 
The StasHH project's paramount objective is to standardize the sizes of the fuel-cell (FC) module. The 
FC module is defined as the FC Stack and the Balance-of-Plant (BoP) components. The BoP consists of 
(at least) the air-supply system, the cooling system, the hydrogen recirculation system and the 
control system. Excluded are the hydrogen storage, the cooling radiator(s), the expansion tank, the 
filters, the exhaust (all of which are meant to be part of the vehicle) and the DC/DC converter. The 
DC/DC converter can optionally be integrated into the module. The FC module will act as subordinate 
and follow the requested power or current asked by the vehicle control system. The module must be 
intrinsically safe. 
  

 
Figure 2: Key Terminology 

 
The goal of WP3 in the StasHH project is to define the: 

- Standard Size (outside)   (D3.2 chapter 3.2) 
- Interface area(s) (incl. position)  (D3.3) 
- Hydraulic and pneumatic interfaces (D3.3) 
- Electrical interfaces   (D3.3 and D3.4) 
- I/O communication   (D3.4) 

In D3.2 chapter 3.3 “Serviceability” and 3.4 “BoL and EoL” are not required for StasHH, but will be 
described in 2022 as proposal for further standardisation. 
 
The StasHH definition should be a kind of overall specification that can be used by any OEM in any 
application. A high rate of interchangeability between the FC module manufacturers is the ultimate 
goal. 
 
NOTE: 
The IP background of the system architecture and components inside the defined Standard-Sized 
volume remains the property of the FC module manufacturer and is not part of this project. There 
will be therefore differences in used stacks, air-supply systems, etc.  
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3 StasHH definitions 
3.1 Introduction 
All the definitions are on dimensions and interfacing, and there are NO requirements concerning 
power or power density as long as it is above 30 kW (BoL). 
 
3.2 Standard Size 
There are three series of FC boxes defined, the A, the B and the C series. This is done together with 
the OEMs and the FCM. The A, B and C series are defined in 3.2.1, 3.2.2 and 3.2.3 (See table 1): 
3.2.1. HHA  or 1.020x700x340 mm  (LxWxH) 

HHAA  or 1.020x700x680 mm  (LxWxH) 
3.2.2. HHB or 1.360x700x340 mm   (LxWxH) 

HHBB or 1.360x700x680   (LxWxH) 
HHBBB or 1.360x700x1.020 mm  (LxWxH) 

3.2.3. HHC or 1.700x700x340 mm  (LxWxH) 
All dimensions are tolerated with 0/-100 mm.  
 

Table 1: Dimensions FC module HHABC.  

 
 
The maximum volumes of the different sizes given in m3 ranges from 0,243 to 0,971 m3 (or 243 to 971 
litres): 

- HHA  external volume is max. 0.243 m3  
HHAA  external volume is max. 0.486 m3 

- HHB external volume is max. 0.324 m3 
HHBB external volume is max. 0.647 m3 
HHBBB external volume is max. 0.971 m3 

- HHC external volume is max. 0.405 m3 
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Figure 3: FC modules HHABC 
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The HHA(A) can be orientated on its side (optional) for special applications (not a StasHH 
requirement).  

 
 
For the HHA(A) there were initially 7(14) proposals, for the HHB 5 and for the HHC 7. The FCM 
manufacturers, as stated in the General Assembly meeting of December 2021 will build in 2022 first 
the HHA(A) (70%) and the HHB(B)(B) (30%) versions. 
 
The HHABC versions can be used in engine bays (trucks, buses and construction equipment), at the 
location were now the diesel tanks are situated, in GenSets, but also on the roof or underfloor for 
trailers and train wagons (for example for auxiliary power). A list with possible applications of the 
different sizes is shown in the next table, and shared with the OEMs in December 2021. 
 

 

Figure 4: HHA and HHAA on its side 

Figure 5: HHBBB in engine bay (Example) 
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Table 2: HHABC applications 
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3.3 Serviceability 
Foreseen for 2022: 

• Test connector 
• Repair tree 
• List with diagnostic codes 

 
3.4 BoL and EoL 
The Begin of Life (BoL) and the End of Life (EoL) definition can be very different depending on the 
intended application. The definitions must be consistent and based on practical use of the FC 
module. A compromise on this could be the next definitions: 

• BoL will be used for first testing and for comparison 
• For EoL, the (maximum) electric CONTINUOUS power in kWe at which the FCM can be used 

safely/reliably. At EoL, the maximum needed heat rejection power in kWT (@TFC) at this 
(maximal) CONTINUOUS electric power should be within the product definition of the FC 
module manufacturer. With these values, a FC module application can be designed by the 
OEM. 

• “Service life” is the number of hours after which the FC reaches the EoL. 
• It is possible to supply a graph between kWe and kWT @BoL and EoL hours (See example 

below in Figure 6) 
 

 
Figure 6: Example BoL and EoL curve 
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4 Requirements and KPIs for different applications 
 
The “Requirements and KPIs” are divided in three categories: 

1- The mandatory requirements according StasHH (Table 3) 
2- The Norms and Standards for the different applications (See WP6) 
3- The KPIs from the “Multi-Annual Work Plan 2021-2027” from Clean Hydrogen Joint 

Undertaking for the different applications (Table 4). The black figures in the table are official, 
the red ones are expected values 

 
Table 3: Mandatory Requirements 
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Table 4 (3 Sections): KPI’s for different applications (still as draft) 
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5 Conclusion 
Mechanical Standards are described and defined in this document. It will still be a challenge to get a 
maximum of uniformity in the FC module regulations for the different applications, like mobility, 
maritime and rail (see WP6).  
 
 

  
Figure 7: Example Bus and GenSet 

 
6 Figure and Table overview 
Figure 1: StasHH’s specific objectives and their contribution to the overall objective 
Figure 2: Key Terminology 
Figure 3: FC modules HHABC  
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Figure 5: HHBBB in engine bay (Example) 
Figure 6: Example BoL and EoL curve 

Figure 7: Example Bus and GenSet 
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