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Abstract Currently, countries around the world are investing heavily in the military use of UAVs, which
have proven to be efficient. Korea also selected UAV as the next-generation game changer, signaling an
increase in military power. However, in order to ensure safety for aircraft operation, airworthiness
certification is essential during R&D and operation of UAVs. Since 2009, Korea's airworthiness
certification system has announced and used MIL-HDBL-516B(C) based on fixed-wing aircraft technology
as an airworthiness certification standard(Partl), but in 2017, Part2(MMTOW 150~20,000kg UAV) and
Part3(MTOW 25~150kg UAV) were additionally announced. However, while most UAVs are subject to
Part3, Part3 requires complex airworthiness certification procedures based on STANAG-4703. On the
other hand, in the civil part, safety certification procedures are applied to UAVs weighing 25 to 150kg
of MTOW to ensure the safety of lightweight UAVs that are increasingly utilized. In this study, the safety
certification and military aircraft airworthiness certification procedures applied in the civil part were
compared for lightweight UAVs, and based on this, a safety certification plan for lightweight UAVs was
proposed. This plan includes selecting and applying a total of 110 items from safety certification items
applied by the civil part, Ministry of Land, Infrastructure and Transport safety certification technical
standards and special flight safety standards, MIL-HDBL-516C, and AC-20-02 of the U.S. Air Force and
STANAG-4703.
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Table 1. Hight and Speed Equivalent to Energy 66]

Mass(kg) Hight(m) Speed(m/s)
0.25 26.94 22.98
0.5 13.47 16.25

1 6.73 11.49
2 3.37 8.12
4 1.68 5.74
8 0.84 4.06
12 0.56 3.32
16 0.42 2.87
20 0.34 2.57
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Table 2. Safety Management System for Light UAV

Category R/C | Ins. I/R F/P | C/O | P/L
25kg t O O (@] (@] (@] O
Commer- ', skl 0 | x | 0 | & | O | O
cial Use
12kg | o x o} A o) x
Non 25kg t O O X (@] (@] X
Commer- | 12-25kg @) X X A O X
cial Use 12ke | % % % A o %
Remark
R/C : Registration and Cancellation
Ins. © Inspection

I/R : Insurance Registration

FE/P . Flight Permission

C/O : Compliance for Obligation duty
P/L . Pilot License

U 97k Zopolie 717 o155l weh
FSHYAATTE 150kg 23D} A ASEHoIEZ
& 25kg ~ X}Zﬂ%ak 150kg oJsho& Este] F571
ASUF7F =L k. o] FHA|A, TRk Zof
e EE*PO‘—J AAA 593 A4S Al FEUA

7Ied, A=FEFATY, A=A EATE 5 AT
ol A} 7)s AekE FEokL A4

12

HeRISHE
].

A oNA EER f‘%d
om, FRl7] HIRIS7IE
oL STANAG-46712 7IHtC& Part2,
STANAG-4703% 7|4t & Part3E IAJ5te] %
AcH2,8].
Q El e 5

2.4 A2 RQI8IZ7|

T Lo
Qetets AdYR

7]1__2 J—/\]OJ—

(o]
fE.

H
o

‘lﬁ

371°)

25kg O] 0}01
U= ALl 3
E HPA FQ

ox
o

=

Ir

N

)

ol

)
o
oN

of
2
)
2
o
)
)

A

[oXv}

o

4R BRE AAORI] Tl A el 40

7o g Qi AL Aol
2.5 212 AHSHEIDAE bl
Q155710 A ULloIAL B Pio] wret 7



g A FUFT] AT A= YR I

Table 3. Comparison of Safety Certification(Civil) and Airworthiness Certification

Category Safety Certification

Airworthiness Certification(A/C)

- Simplified and rapid certification process

Charact | - Ensure minimum flight safety according to
eristic assembly and manufacturing characteristics

- Systematic aircraft certification procedures based on objectivity and
expertise

- In-depth examination of design and development data considering
operational envelop and life cycle

1. Application safety certification
*Including flight test results(performance checklist
2. Designation of safety certification institution
3. On-site inspection of safety inspection items
*Safety inspection through physical
verification and flight test

1. Application A/C
2. Organize A/C team
3. Tailoring A/C criteria(draft)

*Consultation on methods and data(report) for verification of design
specifications

4. A/C committee: Confirmation of A/C criteria

Process | 4 fssuance safety certification 5. Create and approve airworthiness evaluation plan
6. Airworthiness evaluation
*Examination of the satistaction of proof by field and item
7. Create and approve airworthiness evaluation result report
8. A/C committee: Consultation airworthiness evaluation result
9. Issue Airworthiness Certification
- Inspection items: physical equipment, visual - Airworthiness evaluation: Review and verify technical report
confirmation of a pilot flight - Structural design specification
Inspection ~Is the wing fixation of the fuselage - Component load and strength analysis report
Method in good condition? - Static structural test result report including limit load,

- Is the servo motor installed in good
condition?

ultimate load
- Flight test result report
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Table 4. Military UAS Airworthiness Inspection Criteria

(Draft)
Inspection Field No. of Inspection Field No. of
Criteria Criteria
1. General 3 |12. Battery 2
2. Fuselage 8 |13.GCS 11
3. Center of gravity| 2 |14. Communication equip. 6
4. Wing(UAV) 5 |15. Loss of UAV location 2
5. Propeller(UAV) 3 |16. No response to flight order| 1
6. Rotor(Unmanned 9 17. Safety devices and 9
multi-copter) countermeasures
7. Landing gear 6 [18. Ground taxing 3
system
8. Power system 7 119. Test flight 6
9. Fuel system 3 20. I\O/Ipferational regulatior}s/ 4
aintenance airworthiness
10. Engine status 2 |21. External stores 5
) 22. Non visible site/
11. Electric system 1 Night operation 14
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A/C Department .
of T&E Group PM(Engineer)
Review about N Request of RFP
A/C Field Review
Application — Application
Review Board for A/C
3 | Teaming for A/C l Design Drawing,
3 — ot Technical Data,
- eview abou Manuals etc.
& Application Data
B
{1 Notification the P Preparation for
Airworth. Test Plan Airworth. Inspection
Airworth. Inspection & (Fl|ght)lnsp§ct|on
Preparation
Notification the N Check the Airworth.
Airworth. Test Result Inspection Result
Managing the
Issuance of A/C = Aircraft History Book

Fig. 1. A/C Process of the Lightweight Military UAV
(Draft)
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