o
i
>
0o
™
on
oM
1o
ton
N
=t
w
im
1
»
o
e
02
ton

=24, pp. 1566~157

Mg Fd= 7 AA A ES S Selol= AARY A
A Revised Framework of Resilience-driven System Design and
its application to Wind Turbine Blade design
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QF wWsld A EE AE e TS TH
o7 Ao] gt} & HYdEv A& F2 fWad
&l tigate] Alaglo] A3 He I&ske
2S5 5o, o] 3 Al&E A A
oflF7] ke A AFE F& HUA AI2HS
=% 7}s8ttt (Figure 1). Youn et al. (2011)2 &
g4 BEd% ¢ & 7 840 AT 35 g3t
v AEE R I IEE p o Foi Aoiglon
(2 (1) gEEe 2 (29 #Zo] Aoxm (3)o=
IRl

Y=R+p 1
p(R,A¥) = Pr(E¢Eg, Eyy ) = Pr(E,, JEg Eg ) -
Pr(E, |E¢) -Pr(E¢) =k-A-(1—R) 2

Y=R+p=R+x-A-1-R)=1+1-(1-R)(3)

1714 Es Egp Em- A28l 217 (system failure),
1% &= AF(correct prognosis), T-8l/aA| A¥
(mitigation/recovery success)® Abdo|th m%
d & AT A At AF & nd 1714
A BE FE A o wolHA=AvAe), A=KA)E
PHM &4&, k= M/R A&8Eot}.

G(t)

PDF of G(t) C Resilience practice

o Recovered system
¢ Safe system population

system performance
o}

Life, t [cycles]
Figure 1 Resilience in engineered systems
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Youn et al. (2011)¢] A|okst HU® 7]uk HA v
HES A9 BdE FF £A4l  (resilience
allocation problem; RAP), sl¢-¢] RBDO ¢ PHM
AAl 37HA] FAE S E vt RAP & AolF7|v]&
(life cycle cost; LCO)E #HA3lely EX HY-E
wEety] 93k AlFEel PHM &85 shdo] &9
gty RBDO & ke 53 AFEg whE5sh
58 seg FHasglele HAEAE s,
PHM AAl= RBDO ZFE Q] AlxH A7} st
W =¥ PHM 882 1dste] 493k =90/
uelE eAS A F,

3.2 SRE J|Hh A7 gHE JjMot

(1) AYelj5=71H]& ‘%19] 7N

7% WHE> LCCE AJE%, PHM 58, &
(redundancy)E W2 V‘ s sk A
a&4 AAE 7FsA skelon, AAl Al A
7l 1 AEd dAES zterh B A
HE LCCE TA4stE 8455 RAP @ x
AFsl= Aol obd RBDO9F PHM Al A 24H-H
oz AA AA HE G459 HIRE =
(Figure 2).
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(2) AZEe]E A1E e E#

F3ol wep Alzge] AEes Ha "ojAy
ol &S] F7L ]Rq/fﬂl‘ﬂL AR HEC™
C™& op7)dtt). 7]Ee] WyEe ugH A%
ﬁg ;\}go}oq ;\]7} H;ﬂ a5 /\_% i0301/} x%il—
Soll= AR BTk B Aol ARl
Aol AzelE AHEE nEste] A4 Axwd
S4& Al & MRS Adag.

4. Aref A5t SHEMY| =201 24

= Minimize life-cycle cost (LCC)
LCC = C' - Profit + CPHM + CCM + CPM

= Satisfying a target system resilience

C!, Profit CPHM, CCM, CPM

Resilience Allocation Problem
(Top Level)

(Bottom Level 1)

= System RBDO
= Satisfy an allocated R

= PHM H/W&S/W design
= Satisfy an allocated 4

Figure 2 A revised RDSD Framework
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3} Wohler 2448 T3 AAA At Zde =

=3l o FAFEZ1HE - Y7 H relevance
vector machmea Ab&3te] PHM <ags
sttt (Figure 3). RDSD WHEE9 Z—*.%“éﬂr
Time-dependent reliability RUL prediction
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Figure 3 Time-dependent reliability (left) and
RUL prediction result (right)
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