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H2UpClose #1:  TNO
Inside the Minds Driving Hydrogen Innovation


H2UpClose #1: TNO

H2UpScale Project is happy to present the H2UpClose interviews’ cycle.
Below the first interview with TNO.

What’s the “before vs after” story?
Work on high-power (250 kW) PEM Fuel Cell stacks for heavy-duty use is moving fast: trucks, ships, and future aviation are already in the picture. Unfortunately, Balance of Plant (BoP) components are still developed and industrialized for 100–200 kW systems. H2UpScale focuses on BoP components that are actually designed and fit for ≥250 kW PEMFC systems, verified on a test bench under realistic heavy-duty on-road and maritime conditions. The aim is that, after the project, system developers can choose from proven BoP solutions that match the power range, behave as expected in demanding duty cycles, and are ready to move towards industrialization.

Why does this problem matter now, and not in five years? 
The EU’s Green Deal and Fit for 55 package set a clear timeline: a 55% CO₂ reduction by 2030 on the way to climate neutrality, and specific targets for trucks and buses of 43% (2030), 64% (2035) and 90% from 2040. That means the next decade is the real design and industrialization window for new heavy-duty powertrains, not an abstract future. To meet them, high-power PEMFC systems must move from prototype to robust, validated products within this decade. 

There is also a strategic industrial dimension. Europe’s competitors are scaling up manufacturing and supply chains for hydrogen technologies. If Europe keeps its high-power fuel cell solutions in the “pilot” phase while others industrialize, we risk importing key components and losing control over cost, performance, and standards. Developing and validating high-power BoP in H2UpScale is part of closing that gap: it helps ensure that European innovation translates into European products, jobs, and competitiveness.

What is your role and what are your goals in the project?
TNO is the coordinator of H2UpScale and leads Work Package 8, which focuses on experimental validation of the developed BoP components using a Hardware-in-the-Loop (HiL) test bench. 

Our role is to: 

· keep the system perspective between stack, BoP, and control, 

· translate application requirements into testable scenarios and duty cycles, 

· develop and implement the HiL framework and protocols, and integrate component, model and control contributions into one coherent validation environment. 

Our goals are to: 

· realize a HiL test bench that can emulate ≥250 kW PEMFC operation in a climate-controlled environment, 

· integrate and test selected novel BoP components at full scale, 

· quantify performance, durability, and control behavior in ways that are traceable to OEM requirements and SRIA performance targets.



Where are you deliberately not competing and instead partnering? 
We deliberately do not compete with industry on proprietary stacks, BoP products or vehicle platforms. Those are the domains of our industrial partners. TNO provides a neutral integration and validation platform, shared methods, and transparent reporting so that multiple OEMs and suppliers can benefit without exposing their IP.

In your expectation, what added value does this activity bring (relating to questions in 3. Partner role and added value)? 
The added value of our work in H2UpScale is that we do not test BoP components in isolation, but in a representative fuel cell system context. By using a HiL test bench, we can see how components behave under realistic duty cycles, interactions and fault situations that would be difficult, costly or unsafe to reproduce on a full prototype.

What does success look like at TRL next step, and what’s the blocker? 
Success at the next TRL means that: 

· the HiL bench is operational and robust for operation of a ≥250 kW equivalent PEMFC system, 

· selected BoP components have been tested at full scale against agreed OEM requirements and SRIA targets in climate-controlled conditions, 

· the resulting methods and datasets are satisfactory for OEMs to use directly in design choices and control calibration within and beyond the project. 

The main blockers are the availability of high-quality measurement data for accurate models, and the effort needed to integrate and test  a wide variety of BoP components in the HiL environment.

What is the next big milestone you’re trying to hit? 
Work Package 8 will begin in January 2026. Our first steps will be on building solid foundations for the HiL testing campaign, so the next big milestone is to define and lock in the test bench concept and scope of the testing campaign to validate the BoP components developed in the project.

Call to Action
If your organization is working on PEMFC systems and BoP components scaling beyond 250 kW, validating performance under realistic heavy-duty load cycles, or de-risking system integration, we would be interested in exploring how our HiL work in H2UpScale can connect to your developments. Whether through sharing experiences, defining use cases, discussing test needs or looking at future joint activities, early interaction can help us make the developed methods and results useful beyond this single project. 

 Interested in contributing, testing components or exploring collaboration opportunities? 

We warmly invite you to get in touch with TNO and the H2UpScale consortium to continue the conversation.
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