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Abstract

The state of registry issues a type certificate validation (TCV) based on the satisfactory evidence that the
product (aircraft, engine, and propeller) is in compliance with the appropriate airworthiness requirements. The
Korean government performs an evaluation to determine whether the product complies with Korean
airworthiness standards for issuing TCV according to the Korean aviation safety law. Recently, the Validation
Principles Working Group (VPWG) has developed a risk-based model for validation of civil aeronautical
products. Also, VPWG proposed to incorporate this validation model into the corresponding ICAO Standards
and Recommended Practices and guidance material. In this paper, we have reviewed the validation model and
discussed improvements in the validation process.
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3.3.1. Level-1/ -2/ -3 "HIl&t=
Level-1 #H7}&&E9] E4& TCVE Hast= ¢ 2

23 B AA7|8 A EE s %

=17
Holof @t} AdE g@e T wAvIwel Wi,
7441 #1 5 F8) SoRe] 8

i)
al
FN
1o
o
[RuB )
>

2 ARAY oAt 47
Level-1 B7/bg5] v whiol YES'914 #elsha

TCV AZAM| o]& w3l o]F o Level-2

N
Ny
Ll
R
i)
P‘L
2

&, Sorel WAVIHI AW FFARAYL A2
i QAYG BAZ R U Ee NHEE AAm
e A9E 5 & At



U3HEE7] dATEedS fg A 2d ofE 53 5
Table 2 Level-1 Questions o ¥, Level-3 37taEe #A7]1H#e] IS5
No Level-1 B 7135 A A a1k 7] A9l A gk 919 S A st
| |SoRE SoD7h AR89k B ) E/3E 1S = Blojth. o] 93l 7lsiopd HEke] Fovt &
/\_9_61— Z[: 01__7}‘9 Q8 2u o
= T
2 |SoRE AA F7F=S olafat =1
SoR2 SoD7} TCV AL Y3 HAF L5 .
3 Q9le Azt 2= ojckar E;@L,\] i ey o Table 4 Level-3 Questions
4 | SoR& SoMo| TCV 218g 93} #4585 No Level-3 H7}3% L
ALE AT F vk Filsk=r1 (Severity)
. e AAEE 7S HES Qe FA)ZFo]
SORE Al Ao HQ3d BE AAEA7} 1 H A
S azard A Algo] TFs el 228 P AU
6 SoRT_— 7(]_:_.71-6}-}\6] _?r;(] ‘1,]-?_]: n= Eﬂ 0]E1-§— 2 }1\17130.1] 2H46}0T7}‘&']?1 ‘%‘7}‘7}‘ %3—% A
= = Aksl gle] TC 7oA
SoR& TCH7} 4@1&7}4} o] #9lS 3 | Fe7PE ikl 9l
T Aze = o :?cw\l(:‘s}h;}? s A @A‘—}E] 7}—0”*33 Ar171? B
- SoR©¢] SoD9] ¢1Z7]|3S wolEo]R)
SoR& A7 e} gj{,olg]_ 2= 0)lT] =Q 4 - - o/ I=E vrr=E
8 7}‘%%7}% ]‘f‘ T oL 7o O] %D—E]_ 7}'_0”}\6]% 0&%?17}‘? B
Wol= a3} i
o | SoRE TCIH % PCHS| w1 <4ttt 5 | RSN Tee T A b
T& F AP o = =T
6 ﬂziﬂiﬁ ‘;‘ A=A 7158 B
& TS drh e
Table 3 Level-2 Questions
_ 17l
No Level-2 H7}5H2 A - )
eve 3713 (Severity) 3.3.2. g4I} =¥
AA7} SoD 71e7)Eel AgehA E& EE—— _
L obsage anht 9evk TEoA AR TCV LAz 8AFE ICA0 HA
, | A7) Sorel $9aFENL WEHA Felirelooe S0 Aew AR,
28 758 “ﬂ}‘/]r HE B | 7 Ade AFAT M & 5Al s 43
3 ffLRi]q Zliiﬂiﬁfbiigaﬂ B B St Y7t TCV E2A|2oA &85t 714
A - lity) 2 AlzF ) =
SORO] TCV 2 A&7k §42 93 (Probability) % A Zt=(Severity)s= Table 5¢ 6%
4| ZES ARE AR B s B ol HobeE S U
““Wr Heop
SoR& &F7] S st A7) BT o] ¥
SoRo| TCV @ A&7kt 442 9l o= e Dol o= ol ek 2AIAe] AA
5 SoD/SoM/TCH/PC Sl ARe B /8d< nd F 7 f1de] e dE Wrreor g
SH3 5 Qs 7 oé“]"/]r =71 Level-2 3 Level-3 B7}&d%dd s 7Fsds 3
SoD7F HQ 3k F7A YL A Fsk* = o B 3
6 ¥e 7S guLjr EIEE;]};) atA] D 7hstal @7peEE R Aol AARw Hgxer I
7 |SoMel Bad /LS A EsA AdAFE ARG 23 by SoRS Table 74 At
%s 7Hsde At EJ =712 b g3le] YAAF(Risk Index)E ARSI B71E 9
) e = = = N
8 ;[;—CQI_—I7}‘L}:?_:]' ;«7}‘7(] AL AF3HA D A =Z Table 89 wa} AAHLE THEZ3= o33
XS VA Ay HE=712 oF Gt
g |PCH7L Fast 274148 #1387 s
¥e 7S dui HETE D SoR& 7} #ridsHe A4d fdAns 4=
10 305_31— *;‘P?/l:%o%"iu]}i"]ﬂﬁ Fj;)l B g Ggate] F8IN FEor YFojo
e fleew = 7 destrkal AEE 2 el disiA =, st
ool AxxAE AYste Bod AT HAE
Level-2 H7}35e] B4& SoRo| #77]¥e] <l o etel Mag Aw
= 9T = dvk Aded AdxA Sl SoRel &
ZA 2" st 9L AEsEE= Aoy, AukAye) ]
== 1= T N ’ QEILE R RS g_%\qgl%%\q%gi%»%%%?o]};gﬂoﬂ@
P4z BeAA 2 PN FTAAFY EAE o i e
= e g F7td 4 vk ek BE o] 8 o



6 W Pg-o]28]-71%13]-01 FH
-1 . o .
= Stepinhd, 7]Eel 484 Level-1/ -2/ -39 % Table 8 Risk Tolerability Matrix
Ay o 3l A7)z 2 A )X sl 21 . o
7HAzket olell digk AraAvE A gkAe] t ZH © Risk Index Recommended Action
Ve R gtk RE AREA7F oW fask High Risk |-S|8A45 7+ Ei= W woz
o, olE TCV ARAMel 7153k (54, 5B, 5C, | 7] Slell F7Y7dEE ARhEA]
4A, 4B, 3A) | =3
. N ~SoRe| 38 & Y A%
Table 5 Risk Probability Table Moderate | ez Ak (59 e
P BT =S 6D, 55 ac | BHEA Rl AL £ & A%
(Probability) (Meaning) (Value) 4D,y 4E,7 3B,y -HHrEs 782 5§l 49,
e 3C, 3D, 2A, | 3§ 7Fsd W9lE Fol7] 93
oA DA s Ade] e 5 2B, 2C 1A | A7z e
(Frequent) =
7} uk Ay Low Risk .
e 7He B el =5 4 (3E, 2D, 2E -A= 2 38 7t
(Occasional) 1B, 1C, 1D, | -7V/743te Az Bda
5 I 10 e i A o - 3 1E)
(Remote) | 7F5A]o] 9L
uj - 5] v} 1) A A o o
T} o] w o
mprobabiey| & ¥ 78] w1 2 3.3.3. HAZHS AN
= 3] 8]t 3 A= = sy Wed nE
(Bxtremely | oI A0 HA 2 | 1 TCV ARA= TCVE dRetd 487 22 &
improbable) 25 AHE Eaoln] SoRo] /A @ HQletE T
, , AEW FAoltt, TCV AFME ZAs7] fls) 5A
Table 6 Riskc Severity Table TCVE szt waw vl A4E AEe
g i 7o 2 J%sta, 2t PAgRel B Frhds % el
(Severity) (Meaning) (Value) ’
Fote] Auk| - ool elypg uel AHE 9YS 58 T FEeRE Sole
(Catastrophic) | - |7k A a8 mE AdEd 2 e EPRE Aol Fa
- s}k, w3 mE @A Te] TCV AEAE olsid I
o} 3| - T T o
oardons) |- 251 T 2 S A3 B 273
FA e ARas) wkag A7 TCV 22 A0 54 7 g3 A=
- A7 Z"W— 218 A% 2A 2 7HEE A EA3E FE 7
o8k |- EEgh e A & a0 olaEae Ao A 7 AnzAe Av
(Major) 9l Z]‘O]jx}-.q %2/&]%94 C =3lal o]8sl= Aol Eq'ﬂ'i Az e A
APet 7h & Xt v W&ol TCV AlgAe] 7]sx|ofok
- FGAAYE 23} gt
73m g - 13/eTFAzfe] AR D =
(Minor) o e D Level-1, -2, -3 #7143} 2 Z7H4bA
- 74u)dk AbA .
) N 2) F7FAQ1 dloly 9 gl digh AlFAME
I Anfgy Ak A7 o . .
Neligible) | T NIRRT £ 3) Was wholt FuTel st AL
4) &g7] A (highest level)
Table 7 Risk Assessment Matrix 5) O1ZA] W= ol oka =
Severity 6) o3 2 FAHAEE = g9, 494, HE )
7) BAVH FEgA 9L Ak
. 8) QoF W BE A 7|H] FolA
&
= 3.4 87|14 TOV Z2M2Ao| ® T35}
<
g7 Mo A Aakel £t 2 oA

s7F mylst Ha glom, 14s ] s 9%



AWNeEx AL ALEa v wekd, TCVE 9% A= wg- Festth a2y fEuvet TCV AlF-dAt
AEZES ASHow sdsu Haxa glon, b A ARl #d W82 “Fev] A
AREA ] TCV ZmAlxvto z= o3k Wste o AA(HFEAGH-FH A9325)"9] ‘AW FATHE
at71el @AZF itk 7| TCV Z&All A= AR ol ARt thEaL glom, 3 AT UsS B
o APeLs Adsta ol P SEM, SoRol o] g3lal 9tk ol& TCe th& TCV 71&HT9
AR Nedsd H5E = A E Zolv, TCV st 548 A4z g7A et e A
HANA a75= AR meAdd i #dS A ¢ Qlal, BE8Y dYyUleer 848
A5t & Aol AR s vk ek TCV AlF-dakel 43 2

o= flall, oFrletEEFAA e VPWGE vE =7t SHHS o7 Sl FASHSA Aol HEE
o] AFF=EA @] TCV Z2A2 7dE aAHel FHHE Ferle] g us AAEA
Zofeta dEAAE Stdista ok 20169 9EF-H a1 gEHer AT F JEF dfof I

of 7iF¥ ICAO #1393 F3]olld= 77Nk TCV g Sroll A s AA
e}

T2A 2ol et go] Agenda® AEEACTHT]. E 9% 12

3 VPWGE ICAOQ Airworthiness PanelE°] 9@ veke] &7 AsAAS w7k A4 AEHETt

719F TCV Hapell tist HEES 2A438tal ol =A% Agae mydior dthis 2e 9udith BASA-

= % Guidance Az:o] WEd F UEF w3t [PAS] X3 fFEe] &2 =71zt 4% TCV 4

AT}, 25 oL Atk webA, ml= S EETE A
VPWG #Fe=7ts 9A] TCV A=E 233 A= oS aEe TCV AAIE FH3tom, ol o

o] g7 dASAEE AP HZEA el ztsto] 3 T54E AT QA= Folth FF, sy

Adstal ok wl=2 7] JASAE Aol 93y 7} m=3 BASA-IPAES MASAY F479 BASA

B7F Ao ZRAAE AEstax =gk 9) AAE A=, fd"E7 JIwa e JISAAE

=d], 20173 399l FAA7} 233+ ‘A Blueprint for TE3taL, olzlo] =T JAFTAAY T FF

AIR Transformation’ °]2]gt W&& #AASHA 7]<& A& Hojok & Flojth. FAA FF7] ATAE T

abal ATH8]. F=S ml= Y] FEHPA oldd S agste] APEsr A2 s 7o R v

ZHBASA-IPA)E AT RH7F A 2718kl 4zbsto] A ko] 7] RJISAEE MAds Urte =9l dash

MR8, TCV #A PHEMAS et AR o]t

7, wAANE A AASTL B 2857 S

HAAE gdistiA A@H7F A28 AR 5E s 7

APt s A & SHA Q= 9l

o}

ZAzzo] gk VPWGS A7 ARE Ao uokch & References

) AR e) el BEE S £4d 3

Rl e st /ler, TCV [1] Federal Aviation Administration, “FAR Part 21:
A Sl AAMEA @lsta v f-evEt @ Certification Procedures for Products and Parts”,
Febdel glefA TCVZE AL = Hjel v 2 Amendment 21-99, Aug. 2016.

7] Wiz, A Hoela AL TCV A=TFH 2

[2] Kang-Yi Lee, Joon-Soo Ko, “A Study on Certification



=
Ho
o
K3
rlo

o

(3]

(4]

(3]

(6]

(8]

(10]

(11]

[12]

[13]

Methods due to Scope and Influence of Design
Changes for the Aircraft, Journal of the Korean
Society for Aeronautical and Space Sciences 45(7),
566-573(2017)

ICAO Annex 8, “Airworthiness of Aircraft, Eleventh
Edition — July 2013.

ICAO Doc 9760, ‘Airworthiness Manual®“, Thrid
Edition - 2013.

FAA/Asia-Pacific Bilateral Partners Risk-Based Validation
Working Group, “Risk-Based Validation Principles”,
11 August, 2016

Nicholas Ward, “2016 Asia Pacific Bilateral Partners
Dialogue Shanghai, China”, April 2016.

the United States, Australia, New Zealand, Singapore,
“Developing a Risk-based Model for Validation of
Civil Aeronautical Products,”, ICAO ASSEMBLY 39
Session A39-WP/87, 2016

Federal Aviation Administration, “A Blueprint for
AIR Transformation”, March 2017.

Bilateral Aviation Safety Agreement Implementation
Procedures between the United States of America
and the People’s Republic of China, 2017.

Joon-Soo Ko, “Airworthiness Design Study for the
Modified Aircraft”, Journal of the Korean Society
for Aviation and Aeronautics, 2013.21.4.011

Unryul Baek, Eunhee Lee, Jinhee Kim and Kyungchul
Lee, A Study on the Risk-based Model for Validation
of Civil Aircraft, 2016 SASE Fall Conference, pp.
293~296, Nov. 2016.

Kang-Yi Leel, Jonghee Lee, Ha-Girl Chung and
Chang-Kyung Ryoo, “A Study on Aircraft Type
Certification and Compliance Determination”, Journal
of The Society for Aerospace System Engineering
Vol.9, No.3, pp.47-58 (2015)

Kang-Yi Leel, Guen-Young Park, Ha-Girl Chung and
Chang-Kyung Ryoo, “A Study on Certification
Procedures for Technical Standard Order Authorization
of USA and Europe”, Journal of The Society for
Aerospace System Engineering Vol.9, No.l, pp.19-27
(2015)



