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Abstract

Aircraft diagnostic systems identify system failures and nip aircraft accidents in the bud by removing
hazards that hinder Safety Of Flight (SOF). The necessity for diagnostic systems is increasing as aircraft
manufacturing technology is modernized. Many countries have conducted studies and developed diagnostic
systems. However, studies about diagnostic systems are very few in Korea. This study defines the scope of
aircraft diagnostics systems and closely considers methods to ensure the Safety Of Flight (SOF) for military
aircraft.

= %

T3 ARATE FB 4 AT g A8 D PG, NPYFAS AHATE ABexE
A7 8 AAROE A wde] WAs] 9§ Aol AT A%S B3/ AXs%e] Avs @
G5 manol AAL gk EF ofe FFHATAA L ACAFe tist chekat ATel el A3
g3 ok, el obf ABAF] o AT U $§ AHo] v Lotk B ERME
F37] AWAF A9 WS AN, TEFT/ NGLAY FuE A AITPHS 0@ B

aAk gk
Key Words : Diagnostics Systems(Z1%HA|%5), Safety Of Flight(V]3] <F34), Hazard($13 24), FMECA(ZL 43 2 X

W B4, BITAA @A ), Identification and Detection(2]'s % ¥X]), Display(A]¥), Analysis(3l14]), Measure(Z=3])

Diagnostics Systems)<

x
T

=gl we 337 7 A
Fo 2L AAROR 4
o
=

and Detection)d}aL, 2%

oldel FFEopINE FFI ALE HARAT o
93te] AlmzAl BES s AP gtk K &E Adste] AE v WAE = QA AT
- = = = R AR .
4z _ ol s w3 $37) $RARE FH R BAGORA 7]
b AET] AbaLEAb e Abare] AQlS sk
gl - = pu. T Jd=
‘(H—E’ﬂ _—ril-_r_ %&6]— 7124]9/]_ H]O]Eiﬁ./] EHJ—:[L—‘?—O] _/Jv\_/\E]E]Oi T’(_D_—{Sc}oﬂ X]Xc]—% g—‘j/H?\% Zl: 9\)\‘:‘\: J—lxc}oﬂ EHZIS} —ZT—Z}-?SI‘?_]_
AL AHA = AT eAE AN D AA 7] o 227} 7beekd, g Atare] jAdE derd
e = - aa-a-= v X
dool Atk el FEole AuABQircran 30 AR olE ARHeR Gy Aad, 5 2
A%, ¥7HE AZH(Downtime), AH| H] & 55 744
Received: Nov. 24, 2016 Revised: Feb. 20, 2017 Accepted: Feb. 20, 2017 71, & 7] tdLd o JsS FAY F 5 U
T Corresponding Author o = ) _
} HE A e} o] 9]& 9 A~ Hl 2} O
Tel: +82-10-2416-6589, E-mail: junwan.lim@koreaaero.com § gt wEd Arish dde) fdas % ads
© The Society for Aerospace System Engineering A 5] BF7) 9] v FrAAdLE SFAA 71T



Administrator
밑줄

Administrator
밑줄


L
HO
T X X w3 S —
g mﬁ@,ﬂw],ﬁwmﬂ%ﬂﬂ
T s oo o aoo#amﬂrmumwgwwz%% ;
IARNETS H oA ok 2o 0 W i T N up = s
,__b —_~ _ H_._.I G X ™ = o o O#E ,D| e ~ Q9
o -, ok %O s o Wode TN g M fresh Z
N /| o o ﬁ HT_ Eo e @0 B o 172}
A o = o 5o Wy % m M g T = o B < Q
° w1 or KO T R ~ W oB o o o MEE 5
oy S ] R0 o SIS ™ 2 o To ‘ S
) i+ ST U Tomoo B 53 ow K _ £ A
Twoom o Wz r T H R = =5 =
T __o_.._O_H_T%ulm_xﬂzﬂ@ﬁ T3 o o B I
DU R0 o3 £ W Hfll =~ mo e} ‘ el N & A AP o_=._ |:.._|._w %P’. =
5 0 N o — o#a o N B o ﬁ:._ IO~ fﬂ A ___._._o = - __m_.ﬂuﬁ == e
B2 — o m o wm o o W [ g : 2 =< 2
® o D T R .= n e c X & ] ) y = O
70 = Ko = oy P oog o9 BT S = Ul Wl = E
o m H m g ~ " e < - = = =1 = 0 ) =
o i a W_ Jlo N o ) SN o P R = = =<l m
Ty gA®oTa P IT L EESHM & = Bl = E
T B8y T oL e TR E O ER 2] 5| § =
q_wl A= M_ o 7 W@ %’ % oF .m bo o _ﬂ_, XX ,,,Hnm Do Iy o wo | .Mm q_..wm = O
- m =R Ee g S A O L CHINCI n 3
B0 oV PARERA h <= = 5 £ 8 T L R o= B — _ 5
o ﬂﬂﬂ%d:ﬂmﬂ%M%ﬂ_,%wiﬂ% AR T _ .
v = - = xr S o o 0 = = H : —p—
W< L TR n@wﬂo%LcH ol & o [ R] =
Y o DK o = S N "3 N =l il e = z 5
N ER 2.n_IM1erJu1,ﬂmm%WHo_a@w@ 2= | LR S 7
o SUBNISE ™ 75 o S o w o @ oMo X m Rr T N il (S]] A
N = A EI e BN o H0 B R B |
Ny o0 o o7l > ' == [
or X - ; == —
0 AN ._oo |
R T . 2
iy
R Pw of W B T @ =
—_ o L N
W2 R LR o 4
=~ M ajo Kkl ®l = 1olrL T N WS X __A/ 7 o re) T EHT BT
® o o ﬂﬂ._ owoﬂﬂﬂlrmﬂ\mf do (& 3l %mao,oﬁ_mﬂﬁ#wrﬂoizﬁo.
| N ° —_ o N 3 XN o OE lﬂ_ [y o0 2 OT HT EE el ﬂA_l O# ™o ‘ﬂl
o — " Y Klo ol Nbo9 =~ % 50 e ! = ) - = & 3 W e
o X o = & o o o= = a8 g 5t ) = 3 S5 o XO U ] al SN mm 0
L o i B oy T S g X = B ™ o = B W T F Ao
e e Wz —m 2R3 S = - o = w7 e
N B N i%lssom@p T = ni%moaoomﬂéwr%l,l
o —_ N oA = = N E w2 M " R ® KB = o — Moo o B
NS 0 w o B P& G L) A N
N o= ® K _A_._x_o wo%muwo%ﬂ_ﬁc = T m a?l%u.gﬁ%7m}_o€
o ;P Mg 5 oD o WM S I Swmw XY I RN N
W o~ M Em _ o N b ~ H MR T ol R = &3 Wy T - EOW o xo )
do U T o N =0 bt ™ o = 32 R — = =, | ja 5 % - — —_— 1H
W § ol ﬂg%ﬁo%.@?mm&%ﬁr JME%&WE%V@N@L%HJ%
F%.AETEH m_.o% #%%%ﬂﬁﬂ_.ml,%wﬂ Jﬁom__hn_uﬂwﬁ_oﬂaﬂoﬂmﬂﬂo%%%uc%ﬂ
BE X 00 = MN = 53 o 0 S =5 = .,
T X ool il H%m%mo.%;wrmﬂ% ,pr4_H%Mxlﬂaoufn.m@ﬁ§£n.xLﬂﬁﬂ
o op oo ey O ol g N oF e e
= Mo % 7l ﬂﬂW§Wa10mMﬂ7 K X Ko Apd}%é o o g B e
%ﬂp:» 1T %0 BmomMM NoNo E a_uzo____JnmixooA,%gﬂyw
° Rl ol o o k& e - O I T %o el ]
B o ¥ . K = 28 o @ oo W2 _, o oo = —gErh o  Er
= 8w o2 40_1,%%p61%@ n_xymMAmzw%moﬂxxMurax
3 Mo S Iz LT A P T = NF _ bt g@.ﬂo%%dzﬁ 5o M
” ® N W moxM,w%%uoﬂJ%l ol S T U S R
x A o T o L M3 Aﬁﬂﬂl.cg@nmﬂﬁﬁl,wr% o
NEoof o AR TR % gt 0 — @0 g c B = = X oo Y B oo 50 ,
of T o] ~ & ov ov — S ' o PG S| T La oF
o K T g g5 2 A o o MO
EZ2 X T T WK ® - oo mh
o o= 1Xro W



RFAA grrol gk A+ 37

=g
Q5 #BAHs AXFE  dFEAA A=l (External
World Sensors System), AIXNZHEH 4 JHE §
3 FolE Ve 9 AdFE ATAHoE AHE EE A

3= AdF 253} A]A~®l(Task Automation System)

o) 24 W s|Asolof W) EH AEe 1P ®

CoFE Qe 2R ZAE v o genE st gl

o A9l e wusta, 2E2A 9 Aesel)

259 Al ALHA GuS o} d. wH
% 2

of g a5 % WA} o Fol Ak @),

2.4 X|Hx umalolg wy(10.2.1.1%) :

Y& mao|e gfo] d™EE 52X WHollA
Ed= zE 3 wd XL HeolEg d&stet
FEZA77] e = 2.3 AAHE
ZAA AEEe gy FollA wsehde] XA
FIFE = T de FHEIE BoHo o a4,
g H o] 8§ Thse ok 2 ATt A EAgR
H|&(TAR; Test Accuracy Ratio)& ztal glojof @t
o AEAGE &S IDdAEE T8 49
HHEY B E YEhlE Axo G
3 = AlE B 54 dnEe] fFads ST
A 7lee AR AEHPHEMMOC; Means  of
Compliance)ell A= AGAEY ZEES "l FHET
715 A4 (NIST; National Institute of Standards
and Technology)® 7|#o 2 39, a3 Ex3 &H

Aol 9 WAHZSAHQTE Q%A (CMRS; Calibration

>
i
N
of
2
AP

4

Measurement Requirements Summary)® HA=2 A
S 273 9714 &FA (Traceability)S 471,

AAAAE, AREAA A FelM SAHE ARt

o
>,

A 284 Awe] Wl velN FAZAEE wi
ASHRED ANAES A& or vasta wgs
= oAAE Ee, wASdeTEQRAE o)A
ol WE ZHax 5 TE L 54AF, 24, 2
dol e setrEse) o % Ads] Ad 4UEA

! OO]:}'J|-9‘

Ayl 274 seueE Ade) fa 4D
%
%41717] 91814

%3
= Fig. 29 2ol % FYEFEATAE AFA
KN

S A e e EFHEATFAKRISS; Korea

=
T8N E Ao A2FAS BRAETE 4 oo

Q- o} a|\mE = T A
(8, 9]
aen
UG
M !
RETI 2% ‘ILH I
[ ot 17 '
EFETFTE BT SR 1\
i Wy |
3T BRI ik { ALY T
wom |88 | @i | e !
we (gal oy Pl | THRH
B |ag ] | BRI
T | —
B
[ !
i |
viave |

RS STIE VT TRy So——— 0 TS B

Fig. 2 Traceability Systems of KOLAS&KRISS

2.5 ZEAIS 24X (10.2.2%)
HNEA S RA7H BXISR b2 Dol §37|
NAgel e £A2 RUsR Y22 B
st mx7 SYEES ABsH



T35 T 8 OB AR R I B _ ur 2w 4 S N
£ 2 2 ® g ™ B M ~ < ®
EEEEE wkHEE GgRBRToRE G A TEPT FeW m3IF
s £ a2 N oo < - X B R o = — - = .
© ¢ g = = 0| LS T X EK = o - Pma T Ny Xk
b2 S o ~OR W =) 9 po L ok 16 H < T o RO o= T
B < O = — 2y K o —~ X e - W = W =R o R o NS
No wom ,AE et ok )Aw ! MM N - \lqﬂ < I_A_I T R | ”MM ,W‘_ ™ < x ™
M 5 X I X- = _ T .. - 0 — )
i.m‘QO #ﬂ%% ﬁoﬂbﬂﬁbciﬂ gom._r.)mﬂuﬁaﬂﬂ H%ﬁ_/wgmap%
. g ; = ww o o) X oo = .. g ooy N . R M
Wl%wwmb ﬂyﬂmaﬂ 117_mﬂEOMAww )OT__O%_%%@,W %u.xmtw&rﬂﬂ
— AP = a7 - . — —
5 g - = X0 N HJE T B B o X o RUWKO o g o g o oy X o W o T o
E 2 g W = < ) S o N H W = w ® o W
ol e TE e PETa Y% N 2SR ESe xR N oW
5 O m = £ = N MR Wdow R AR c Mo I oy 9 o 5y T OB OB M A X
< S g 52, ) N1 el S =5 4 L o) 7]¢|104L.L|1|mm
29 g Al xH EepsPN e . ST RE g Ew 8o T Py
sgo® sy % _zTowegx,. g HpgW® w2 g BTG
S 2 LB ) TR E g e 2 H DRSS F LR o B oo
£ ox &b O N T o o Mo o 7 b z 2 = W= 2w B
§ R == Ho © : R R ow E Rl %0 @ = RN o
N wo B — = o = M T < o Mo S 1 N [ I+ = o} ~d 5 %0
Mo HERF S R T o WD = w P2 ROy o5 ™ o ¥ Ewm Mmoo W<
o oL 2T TR DTG T L o W S . W 2P XW S F
= Z‘.W | o q Uz 0 mK o = ok R4 T oy — X S X = XK & S = ™
3] - B e u RN Lq o ol W < e £ 3 T y QX B o
e N TG T~ al= ) N (S IOSo -l - R o o * N T g pm T DR R
S wm o X T TR D W o weos <N T _w H e Ex M@
o o =] B dp o e Fo o o =~ o K Lﬁu M.v — o o3 = =0 g oo
S E® o < £V ® G T F R oy " o o Jm_unm_ﬂhﬂrmwﬂﬁ&r%%&ﬂ%
Eam e &0 < Hom o Hom T % g T o o Kl H ol ©EEFT TR W E o A

e

N

3 e . z
o Mo g T oMo o R oW W R K o Ak wﬂ Jﬂ wm S _ % =
W = Ko H R X — — Plo 7 ¢ = E=) . =5
7Ww%77imﬂﬂ,mu§ o o %Veml)ﬂ 2 £ : =
K R I S SR CE 2 = -
T o W R d oo T oW o SRR o op B g b= = ' : 2
THT O ERTT RN g T o T - L ) P®o E : : B
o5 A ﬁ% oo R ® © B o PTG = : I
SESuT L wma dH 4 G W s 8= | : 5
Ty o R PR S _ o T FE < : : =
T _gpEE MY 2T oy £ oH - m : =
SIS ~ R =N KM — T o ; : =
oMo o SwpE HzW 5533 : " =

B o g b No g @ o g R ﬂoc,JSmM : . =
) ol o_oéﬂ d]l}ﬁu]&r - M 1MA]mA] ; \nrr : = 2
R 5 F W s 2 XN o &< §%® “ : = .
Pom BWH B W oo "o S Rlmol ¥ 5w “ N ] 2=
fo R R m T o4 W 2w R ° o X0 g e P = ; EE
E I S By T 3 o - | s % : = : : <
B B - T WRNZ <8, £F ! : i i =B
Wox T W T oMo oW E T o g K SUgw “ Sl-—--' ! =38
o5 ~ Hox W oW T = o — T o5l o » : : 2=
oMo ® o m wm TR oW oo < om g o TR “ : 2=
P PRFTRT e @By e lew “ s - — 25
! Y jalgl =< - —_= O = < =< ' L ] ==
e TR g T A - B R I _. : =

o Kooz d® HHWET o’MTKWPzspw= . So_ e =B

£ BT oE W WA BTN M o~ ool R ® RS ST ==

.

1-427F 7 =d .

A R7E 7]

\

3}lo

2

5
Fis

AlA

L
R

Fell A1

LU

Ho

o] fig. 33 o] H]a Ao

Propulsion

=2 =
= =

Fig. 3 Example of Safety System for Flight Control &
o



ERCEL - Tk ~ :
o _ PN N g ke N
™ W - Hl . T Il q ) Al Of ﬂo 130 M.vr <N oo B _ — 1
ﬂom,ﬁomru.7ﬂ&ﬂww£mﬂ N T ook o o _ﬁ%%mﬁ%uxw 5 Uy o R
L M ®ETmogom s M S _ P oz W% H g w® 22 2N
ﬂ%%i%%ﬁﬁﬁ%.mmg ooy TRz EAT @ Rdwkwe W Ry
X 8 o X - = 55 o i) o o X T N o] = — _
Jo o — T R | T O w R = LN Rm = % o= o O D= ol
T~ T T = %mmxﬂu%&y.&rwﬂc_ok&ag T N oz T
_t%mx,ﬂ%%mﬂ%%o_ngriw G- FETrv e R ki =
w o N wﬂ Bo = HM5 R K N » H Ty X ,mm T oy E_M ¢ R = M o N o o0 T oy
f f — 17 - & s _ \ — _ — - -
%%%izl,mr%%uga__ﬂom@m% = 2 g,hmlu#x}%%u%ﬂwr%m% B
~ S X S oo R R o PR o e YN a YT e X I <]
CE PPy RS eI®Ty¥ a Bl Nt 3R®R oo B
5 < ™ E N = ® R oz o T T - mo ° Mg N o I w W - w X o Nlo R < X
T T g % SELRYT e g R LN SR
- ﬁ%ﬂﬂ%Eﬁiwmmﬁﬁaoz%%%m%%ﬂﬂﬂﬂ G R SN p
— -~ < ° o T
v wﬁaaaﬂw;oﬂmm%@%ﬁmo@?MﬁE_L%ml_omu%dﬂ;ﬂoug.;owo%m_ﬁ W <
B WX PE LS ETPREER T E S e a s H ok g IR T
= Eg%z&%#ﬁﬂﬁ%#mﬂzfl%wLmolauﬂanozo%#%M@%%%W% i
B o X " oo Ao N2 T o T < & O BT g N T °
= T 5K 2o o B B - G A o S P - X B X A A X
— H o v o N KX —_— = e ! — = — —_
2 T A M%ly%ﬂ?ﬁ% m%ﬂaogyxﬂ%mg%_%;w;ﬂﬁomquz < 3 D
= ~x B ° E I TR L M © " L AL S T W o T B
o KX T WL Am w ° Mﬁ (X w_.L ° 53] = Ho " MUE N o = XA 70 o ™ = B T EM Yo mr A o \WM B
T ol Koo & O 3R 10 N ogr B =K = = o HP M - %
x ~ o#u o KX ) o X o 2 oo p ob = = 2 KoM o = o [ % A Sy < T 2 it
¥ ZERRLTAYESl S T R L R R TrrEw W
~ ORI on ! | — 0O = — ~ —_— i = o o XK
5 oA R I R S I SR R T R E T MR T E T X
i < I = kTR T TR 4w
z chea BIIRZELTIFIVR
~
o g - = = =
U luy
W AR Bwo e FE R TR DR —
G X — BT PR S 5F
ofn T ERN o N o~ N o =
o ; B o T Kkl SARRC = i = of
= T N omo o Mo & k o ° NN i Ki =o "
T N iy = N oo %o M bo = g
am NS Ty N iy N W L FR e 5]
s b o ._#W_ =) o n _A_O ﬂ_._._ 2) X 1* —_ fr, — | wo b7
e . nm ST g + < A = Zr5m| = A
— - Sl ol T X ™ Y R
N S T — = io T oT Mo oo Zo| w2 2
<R ey o ) ~ Iro s X s 0 b O*U mlhl =0 [S)
i * o W T oo 10 o S T S R ~E|& Z
& S o~ m TR & N o T e R W T = g
~r ﬁ,_ pe! ~ ML N o= _AI Kl % 3 _ @ ™o Kio 2
L = R = H H T W T i) A
m = W ~o T o o T oy = < =
= r Oy Mi & X . _ =_._o N n = o \Llﬁ 5 o K Ln_u.V
Ees=%® yxy MR — o T X T W =r =
= U O B = I | U Do &k X o i = | o S
T oo O 7 N Mo 2o o L = < : =
SEIwa e iy I O SR B 2
o 1 — — [= 0 — ol | e
i IR g R 5 oo 0 s N i S
Myl No ™ -~ X K — = el o o fyat = w (| = )
B E PR LR H o 2T %y = | = B =l EIlE z
~ EmEERTOC T R g oy o i E i s | 2
S P T o o o (ep) T & %o e R oK Muu uio = | [=][ = @o <
T o= R o _ W el X0 = o = N = = B 8| = || = .
T oW ERTRE T e Ty | T = ) N 5| 2
) W o ™M W« x O = = o [ =
° M N BT W oA o o %R = ﬂm% "

"

g g



40

ulSs
FN
e

2 APew Y|Estol u A Y Ee WAL o 1S WHs nolFy, 7 AEite] Frug
ool A 4 UES v, Fud Aol WASAA S d% BAAA T AED = AT ¢ AW )
U oEE 2T S oGE oAt AR A9 Be 8 Edad Aol Basith = AA, 97k, A%
5 &3 TR % W @ 5 Qe AATE A 718 5o ASHd Aok FATE WAoo & A
of g}, o]t}
o] @Al LA FAINE, JdAFel E3E =
At e A AHg Bk ol References
WAL AEH= Fere +94RE detvE @9
2RSS W AT AsrEe gResh wA [1] DAPA, “Act on the operation, ETC. of Military
A AHAS 2SO, AASHRTELNE 2 Aircraft,” Jan. 2016.
R0z Aystel BAl 2 AN AWAB e

K [2] DAPA, “Standard Airworthiness Certification
T B AHE BEe e dfof g

ARA was A gA AXRE Behe] A2y
=

Criteria,” Nov. 2015.

[3] DoD, “MIL-STD-1629A,” Aug. 1998.
7 IR &, A JEssE uAS w .
o st ¥ 7k e 1l [4] Joo-Won Choi, “A Study on the Safety Management

ASstel Feviel g AHE FYS mndor and Risk Assessment of the Certification Flight
&t Test,” Journal of the Society for Aerospace System
Engineering, 2011
4 7E:| = [5] Wan Ok Heo, Eun Shim Park, Jung Hwan Yoon,
“Improvements in Design and Evaluation of
AGAEZL thakd g Hofo] Zb7] & walow Built-In-Test System,” KIMST, Vol.15 No.2, pp
Aed 4 AN HAHL kA Fre a3 ¢ 111-120, Apr. 2012.
gt} 53], ek o] Hgcrd njFgH = Q) [6] Dale R. Cundy and Rick S.Brown, “Introduction to
WA 4 Qe 4ol F AIASE A Ee F Avionics,” Prentice-Hall, 1996.
8ol AH Ao, &37] #AYAT Fokd AAH [7] Howard Aion, Director of Technical Operations,
ol @47t & 4 ok “Metrology Concepts: Understanding Test Uncertainty
2 ERoAE #8837 aegdlsrIE 10% Ratio(TUR),” Transcat Calibration&Repair service,
AGAEY 7lFES st AdAE 7=7+ pp. 1-3, May. 2005.
TE5S A% ASUHEES AAESY. HE:Hes A [8] Korea Laboratory Accreditation Scheme, “Guideline
AeS 3719 &FAA AT ¢ Jde 4T 1 for management traceability of measurement,” pp.
= A " BAsta, 234 B Adade] 74 AlE 5-7, Feb. 2012.
o] uAS 22 JEIEE Aldey, S E& 3 [91 DAPA, “Guideline for Acquisition of Precision
A 225 AT F UEF = d¥9 FHHolgta Measurement Equipment,” Oct. 2012,
g 4 9tk o] dAETY SR e FTVI [10] Joo-Ho Choi, “A review on prognostics and health
2 A%k Alaze] YA FA 2 B4R WAEE H) management and its applications,” Journal of the
£ AN BRE olYe} B7bE ATEE Yo EH Society for Aerospace System Engineering, Vol.8,
At AAA dekadns S 4 doed, uFgo pp.7-17, 2014
Z Q% AtaE v de) WX FozZA gF e H| Pl [11] Bo Sunh Seo, Bum Chan Jang, Byeong Dong Yoon,
A& g s sk S g “Succession case and vision of Prognostics and health
to g FdAES T3l vAIAAN S sl 3] management in the Engineering Systems,” Feb. 2015.

Asixe HHG A=" 752 28, &37] 4 A [12] DoD, “IJSSG 2001-B,” pp. 213-215, Oct. 2004.





