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Agenda

▪ Introduction (Why you should bother)

▪ Fundamentals on Aircraft Maintenance (What the broader context is)

▪ Our Approach (What we have done specifically)

▪ Results & Insights (What we found out)

▪ Way Forward (What comes next)
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Technological Improvements

Incremental efficiency gains of conventional kerosene-

based combustion systems outperformed by increased air 

traffic.

Regulatory Initiatives

Governmental restrictions (e.g., European Green 

New Deal) aim at climate-neutral aviation by 2050.

New Aircraft Concepts

Development of alternative energy carrier concepts with new 

system layouts and different, unknown maintenance needs.
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How can the necessary maintenance effort be expected to change when 

substituting a kerosene-powered Auxiliary Power Unit (APU) by an 

hydrogen-powered equivalent?
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Scheduled Maintenance Task Definition

System Design Definition

M
S

G
-3

ISO Norms, Expert Knowledge1

1 The work here has been part of the “Hydrogen Aviation Lab” project.  

Functional Failure Analysis

Maintenance Task Identification

Maintenance Interval Estimation

Task Effort Estimation

Engineering Judgement

Engineering Judgement

ISO Norms and National Standards, 

Industry Practices

Legacy Maintenance Planning 

Document

https://www.dlr.de/pt-lf/en/desktopdefault.aspx/tabid-18535/29600_read-77385/
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Operating Scenarios
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Average Flight Leg Time

World Average

2750 FH/a

1500 FC/a

1.8 FH/FC

Low Utilization

1650 FH/a

900 FC/a

1.8 FH/FC

High Utilization

3900 FH/a

2100 FC/a

1.9 FH/FC

Short Flight 

Segments

2750 FH/a

2750 FC/a

1.0 FH/FC

Long Flight 

Segments

2750 FH/a

917 FC/a

3 FH/FC

Aircraft Auxiliary Power Unit

Operating Time per Flight

45 min.

Operating Cycles per Flight

1 APUC
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Exemplary (Airborne) System Design

Substituting an APU by a Fuel Cell may also result in additional design changes, e.g., for bleed air generation.
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Gained Insights

Although a fuel cell system will require substantially more maintenance than a kerosene-powered APU, the overall 

maintenance effort is still significantly less than for the storage and distribution system. 

To minimize the addition of maintenance effort, a hydrogen-powered auxiliary power generation is ideally operated 

on longer flights with high FH-to-FC ratios.

Operating an aircraft with kerosene (propulsion) and hydrogen (APU) simultaneously, will increase the maintenance 

effort by Τ1 5 to Τ1 3.
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The Bigger Picture

However, scheduled maintenance for these 

systems only contributes between 4% to 6% to 

the total scheduled maintenance expenditures.

Scheduled maintenance expenditures for the 

fuel system and APU can be expected to rise 

between roughly 25% up to almost 50%.

This translates to ...
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The Bigger Picture

... an increase of the total maintenance effort by 1% to 2%.

So, all good?
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Broadening the Scope

Not quite ...

... scheduled maintenance 

tasks will become more 

complex ...

... and will require more frequent 

off-aircraft maintenance with the 

subsequent logistics implications.
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Identification of 

Possible Off-Wing 

Maintenance 

Workscopes

Estimation of Non-

Routine Task 

Intervals

Sustainability 

Assessment

Comparative 

Analysis with All-

Electric System 

Concept
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KEY
TAKEAWAYS

Maintenance aspects have to be considered in early 

stage design phases already to ensure regulatory 

compliance!

01

Due to the technical complexity of an airborne liquid 

hydrogen system, maintenance will demand more 

skilled labor and will require a more sophisticated 

maintenance network for off-aircraft maintenance!

02

Although just slightly, scheduled maintenance effort 

can be expected to increase if hydrogen-powered 

systems will remain add-ons to kerosene-powered 

systems!
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