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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’s specific objectives and their contribution to the overall objective

1.3 Scope of deliverable 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.

StasHH Description of Standard Sized FC Module

Page 3 of 10

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)
- Interface area(s) (incl. position)
(D3.3 chapter 3.2)
- Hydraulic and pneumatic interfaces
(D3.3 chapter 3.4)
- 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 Interface area
The interface area can be on two different sides. At least all pneumatic and hydraulic connections are
within this interface area (except eventually the drain or (box) ventilation). Sides are defined with FC
module in horizontal position.
3.2.1. In corner 3, on the LxH side FC module. See Figure 3. The dimensions of the interface area
will be max. 340mm x Depthmain x Module Height
3.2.2. In corner 4, on the WxH side FC module. See Figure 3. The dimensions of the interface area
will be max. 700mm x Depthmain x Module Height

Figure 3: Top view FC module

“Depthmain” or “Dmain” is defined as the minimum depth needed to stay within the overall FC module
volume (defined in D3.2), with connected male and female connectors.

Figure 4: FC module interface areas possibilities (1st side)
Table 1: Dimensions FC module Interface areas (1st Side).
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Conditions for optional use of two interface areas:
If used e.g. in a truck engine bay, the back side of the FC module is used for hydrogen, air and steam
connections; the cooling hoses can be coupled on the front side of the FC module.

Figure 5: Example tractor 6x2

When this option is used, then:
3.2.3.
a) The main side complies with 3.2.1 with depth “Dmain”, and the second side complies with
3.2.2 with depth “Dsub”
OR
b) The main side complies with 3.2.2 with depth “Dmain”, and the second side complies with
3.2.1 with depth “Dsub”
3.2.4. Both connections areas are mechanically redundant, i.e., all pneumatic and hydraulic
connections are on both sides (except eventually the drain or (box) ventilation)
“Depthsub” or “Dsub” is defined as the minimum depth needed to stay within the overall FC module
volume (defined in D3.2), with not connected male or female connectors.
Table 2: Dimensions FC module Interface area’s (Optional 2nd Side).
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See 2 examples in Figure 6, where the first interface area is max.(<)340x340 mm and the second
interface area is max. (<)700x340 mm or 700x340 mm.

Figure 6: 2 examples FC module interface areas (1st side and optional 2nd side)

3.3 Hydraulic, Pneumatic and Electrical interfaces
The hydraulic and pneumatic interfaces must comply with the following rules:
3.3.1. All the pneumatic and hydraulic connections, excluding the optional drain or (box)
ventilation, are positioned in the defined interfaces areas of chapter 3.2.
3.3.2. The connections' principle will be fixed for all FCMs, but can be different depending on usage.
For example, for air this can be a hose, for hydrogen a pipe. See Table 3
3.3.3. The connection size ranges (in mm) are defined, but will vary with the power range of the FC
module (see Table 3).
VERY IMPORTANT:
3.3.4. The electrical and I/O communication can be positioned anywhere within the chosen overall
dimensions of HHABC (see D3.2).
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Table 3: Hydraulic and Pneumatic Interfaces FC module.

Terminology:
- Hydrogen
- Air
- Steam
- Drain
- Cooling FC
- Cooling E
- Breather
- Ventilation

=
=
=
=
=
=
=
=

Inlet Hydrogen
Inlet Air
Outlet Exhaust Steam
Outlet (optional, if needed)
Inlet, Outlet cooling system stack
Inlet, Outlet cooling electronics (optional, if needed)
Outlet, degassing from cooling system
Ventilation (box)

3.3.5. The main hydraulic and pneumatic connections (Hydrogen/Air/Steam/FC Cooling) must not
interfere in the horizontal and vertical directions (See Figure ).

Figure 7: Non-interfering hydraulic and pneumatic connections
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3.4 Low and High Voltage Connectors
The pins of the high voltage connectors will be specified, not the particular connector. For the highvoltage connector there are two pins, plus and minus. The chosen connector must withstand the
maximum voltage and current of the FCM; the connector shown in Figure 8 is an example. A
connector already used in heavy-duty applications is preferred.
The low-voltage connector has to withstand up to 100 A. As this is too much to integrate within the
I/O connector, it is suggested to use cable lugs.

Figure 8: Example of HV interface connector
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4 Conclusion
Mechanical, Pneumatic, Hydraulic, Electrical and Communication 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 9: Example Bus and GenSet

5 Figure and Table overview
Figure 1: StasHH’s specific objectives and their contribution to the overall objective
Figure 2: Key Terminology
Figure 3: Top view FC module
Figure 4: FC module interface areas possibilities (1st side)
Figure 5: Example tractor 6x2
Figure 6: 2 examples FC module interface areas (1st side and optional 2nd side)
Figure 7: Non-interfering hydraulic and pneumatic connections
Figure 8: Example of HV interface connector
Figure 9: Example Bus and GenSet

Table 1: Dimensions FC module Interface area’s (1st Side).
Table 2: Dimensions FC module Interface area’s (Optional 2nd Side).
Table 3: Hydraulic and Pneumatic Interfaces FC module.
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