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Importance of MRO for UAV

UAV crash close to skier Marcel Hirscher 22.12.2015

[1]




DLR.de « Chart 3 AK. Koschlik, IVHM FOR UAVs FOR FUTURE MRO — OPERATIONAL FRAMEWORK, REQUIREMENTS, AND GAP ANALYSIS, ICCBMA 2022

IVHM in Product Life Cycle

* Integrated vehicle health management (IVHM)
e Capability of systems to assess current and future state of member system health

* Framework of available resources and operational demand [Jennions 2011]
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Research Questions

« What are current regulations concering the MRO of UAVSs in order to
enable highly automated operations in urban area?
* And what is the impact on the IVHM design?

Agenda

1. Introduction & IVHM concept
2. Operational framework for UAV
3. Regulations for operations

4. IVHM strategies

5. Conclusion
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Three operational use-cases

» The EU regulations 2019/947 [3] and EASA 2919/945 [4] introduces three classes
« Open category (no-approval)
» Specific category (higher risk)
» Certified (~manned operation)

Scenario | Scenario | Scenario Il
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# Sparsely operated area # Urban area # Assembly of People
# manual control # manual control # autonomous flights
# BVLOS # BVLOS # BVLOS
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Certification of UAS — Specific Category

Specific Operations Risk Assessment (SORA)
» Multi-stage process of risks (ground and mid-air collision)
» Resulting in Specific Assurance and Integrity Level (SAIL)

Low risk Medium risk High risk
(SAIL 1 & 11) (SAIL 11l & 1V) (SAILV & VI)
SAIL Level

[AMC and GM to Commission Implementing Regulation (EU) 2019/947]

Operational Safety Objectives (OSO)
 In total 24 OSOs O
» 4 categories:

. : 5 relevant
« Technical issue with the UAS _ 0SOs
» Deterioration of external systems supporting UAS operations identified

 Human Error
» Adverse operating conditions —
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#OSO 03 - UAS maintained by competent and/or proven
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#0OSO0 03 - UAS maintained by competent and/or proven

entity  Non-complex motor powered aircraft
(CMPA) [5]
Derived MRO concept « Light A/C

« Commercial Use

Competent authority

SUDDOTS creates
PP & controlles
OEM issues . CAO- ___, Maintenance ____wMaintenance
ICAs CAM schedule activities
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ICAS = Instruction for continuous Airworthiness

CAO-CAM (not formal denomination) := Part-CAO organization
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IVHM for future MRO
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Conclusion

» Currently MRO not sufficiently considered for small-scaled UAVs
* Future demand expected for certified as well as for specified category

* Need for Continuous Airworthiness & Maintenance Organization
(CAMO)

* Promising concept of IVHM in order to bridge the gap for efficient and
holistic MRO processes
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Thank you for your attention!
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