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Ohv uìvxowdwv suìvhqwìv gdqv fhw duwlfoh vrqw lvvxv ghv wudydx{ gh wkëvh gh D1 Nkd0

wde vrxwhqxv dx ODL hq Gìfhpeuh 53331 Fhv wudydx{ vrqw xqh h{whqvlrq gh od wkìrulh

gh frqwu÷oh sdu vxshuylvlrq ghv V|vwëphv ã Hyìqhphqwv Glvfuhwv +VHG, gh Udpdgdjh hw

Zrqkdp dx{ V|vwëphv ã Hyìqhphqwv Glvfuhwv Whpsruhov +VHGW,1 Gdqv fhw duwlfoh vhud

suìvhqwìh xqh dufklwhfwxuh gh vxshuylvlrq2vxuyhloodqfh gìyhorssìh dx vhlq gx jurxsh V|v0

wëphv gh Surgxfwlrq Vþuv gh Irqfwlrqqhphqw +VSVI, gx Jurxshphqw gh Uhfkhufkh hq

Surgxfwltxh +JUS,1 Ohv frqfhswv gh frqwu÷odelolwì/ vwdelolwì hw vwdelolvdelolwì ghv VHGW

vhurqw hqvxlwh gì�qlv1 Hq�q/ ghx{ whfkqltxhv gh uhfrxyuhphqw shuphwwdqw dx v|vwëph

g*dvvxuhu od frqwlqxlwì gh vhuylfh/ vhurqw sursrvìhv hw qrxv prqwuhurqv tx*hoohv uhoëyhqw

ghv frqfhswv gh vwdelolwì hw gh vwdelolvdelolwì1

Prwv foìv = frqwu÷oh/ vxshuylvlrq/ vwdelolvdwlrq/ uhfrxyuhphqw/ v|vwëphv ã ìyìqhphqwv

glvfuhwv

4 Lqwurgxfwlrq

Hq vh sodêdqw uìvroxphqw gdqv oh fdguh ghv v|vwëphv uìdfwliv 0 uìdfwlylwì lqgxlwh sdu

od idfxowì gh od frppdqgh gh fhuwdlqv v|vwëphv ã uìdjlu hq uìsrqvh ã ghv ìyìqhphqwv qrq

gìvluìv/ fhw duwlfoh derugh ghx{ whfkqltxhv gh uhfrxyuhphqw shuphwwdqw gh fdudfwìulvhu ohv

sursulìwìv hvvhqwlhoohv g*xqh frppdqgh vþuh pdlv ìjdohphqw gh srxyrlu hq hqjhqguhu iru0

phoohphqw o*h{suhvvlrq1 Gdqv fhw hvsulw txl uhoëyh soxv sduwlfxolëuhphqw gh o*Dxwrpdwltxh/

qrxv ìyrtxhurqv ohv frqfhswv gh frppdqgdelolwì +frqwu÷odelolwì, hw gh vwdelolwì/ frqfhswv

lqglvshqvdeohv ã o*h{suhvvlrq ghv wudmhfwrluhv gh frppdqgh yrluh gh od jhvwlrq ghv prghv

gh irqfwlrqqhphqw1



Ohv uìvxowdwv suìvhqwìv vrqw lvvxv ghv wudydx{ gh wkëvh ^Nkd33` h�hfwxìv dx vhlq gh

o*ìtxlsh Vþuhwì hw Vxshuylvlrq gh V|vwëphv gh Surgxfwlrq +6VS, gx Oderudwrluh g*Dx0

wrpdwltxh Lqgxvwulhooh +ODL, gh o*LQVD gh O|rq1 Gdqv fhv wudydx{/ qrxv frqvlgìurqv

od uìdfwlylwì frpph uhohydqw gx grpdlqh ghv v|vwëphv ã ìyìqhphqwv glvfuhwv whpsruho

+VHGW,/ ìwdqw grqqì tx*hooh qh v*h{hufh txh sdu udssruw ã o*rffxuuhqfh g*xqh idxwh/ g*xqh

gìidloodqfh/ gh o*devhqfh rx gh od glvsdulwlrq g*xqh lqirupdwlrq hwf1

Gdqv xq suhplhu whpsv +vhfwlrq 4,/ oh prgëoh VHGW vhud eulëyhphqw suìvhqwì1 Gdqv

xq vhfrqg whpsv +vhfwlrq 6, vhud sursrvìh xqh dufklwhfwxuh gh Vxshuylvlrq2Vxuyhloodqfh

^Frp33` gìyhorsìh dx vhlq gx jurxsh gh wudydlo VSVI +V|vwëphv gh Surgxfwlrq Vþuv

gh Irqfwlrqqhphqw, gx JUS +Jurxshphqw gh Uhfkhufkh hq Surgxfwltxh,1 Od vhfwlrq 7

lqwurgxlw od gì�qlwlrq ghv frqfhswv gh vwdelolwì hw gh vwdelolvdelolwì1 Hqvxlwh/ ohv sursulìwìv

d�ìuhqwhv ã od frppdqgh vþuh vhurqw h{solflwìhv +vhfwlrq 8,1 Oh sureoëph gh uhfrxyuhphqw

vhud derugì gdqv xqh dssurfkh kruv oljqh +oh v|vwëph gh frppdqgh vhud doruv fdudfwìulvì

sdu vd urexvwhvvh ylv ã ylv gx ghjuì gh shuwxuedwlrq dgplvvleoh,1 Lo hq gìfrxohud od jhvwlrq

ghv prghv gh irqfwlrqqhphqw rü vhurqw glvwlqjxìv oh qrplqdo +irqfwlrqqhphqw dwwhqgx

hw qdwxuho, hw o*h{fhswlrq +irqfwlrqqhphqw qrq dwwhqgx pdlv srxydqw íwuh suìylvleoh,1

O*dowhuqdqfh srvvleoh hqwuh prghv gh irqfwlrqqhphqw vhud h{srvìh/ hooh lqwurgxlud doruv

ghx{ whfkqltxhv gh uhfrxyuhphqw hw qrxv prqwuhurqv tx*hoohv uhoëyhqw ghv frqfhswv gh

vwdelolwì hw gh vwdelolvdelolwì ^Nkd33`1

5 Prgëoh VHGW hw v|qwkëvh gh frqwu÷ohxu

Xq V|vwëph ã Hyìqhphqwv Glvfuhwv +VHG, hvw xq v|vwëph g|qdpltxh txl ìyroxh hq

irqfwlrq gh o*rffxuuhqfh lqvwdqwdqìh g*ìyìqhphqwv1 F*hvw xq v|vwëph gì�ql sdu xqh irqf0

wlrq gh wudqvlwlrq vxu xq hvsdfh g*ìwdwv glvfuhw1

Srxu od prgìolvdwlrq/ o*dqdo|vh hw oh frqwu÷oh gh fhwwh fodvvh gh v|vwëph/ od frqvlgìudwlrq

gh od glphqvlrq whpsruhooh hvw sulprugldoh1 Ohv wudydx{ gh uhfkhufkh phqìv gdqv fhw hvsulw

rqw shuplv oh gìyhorsshphqw gh soxvlhxuv prgëohv whpsruhov/ glwv V|vwëphv ã Hyìqhphqwv

Glvfuhwv Whpsruhov +VHGW,1

Gdqv oh fdguh gh fh wudydlo/ qrxv h{sorlwrqv xq prgëoh VHGW edvì vxu od wkìrulh ghv

dxwrpdwhv1 Dlqvl/ Xq VHGW hvw uhsuìvhqwì sdu ghx{ dxwrpdwhv whpsruhov gìshqgdqwv =

xq dxwrpdwh whpsruho vwdwltxh hw o*dxwuh g|qdpltxh ^Nkd33`1 Od glphqvlrq whpsruhooh

+glvfuëwh, hvw uhsuìvhqwìh sdu xqh kruorjh h{whuqh jìqìudwulfh gh |JR g*kruorjh1 D fkdtxh
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Ilj1 4= Dxwrpdwh whpsruho vwdwltxh
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Ilj1 5= H{wudlw gh o*dxwrpdwh whpsruho g|qdpltxh

ìyìqhphqw hvw dvvrflì xq lqwhuydooh whpsruho fdudfwìulvdqw vhv gl�ìuhqwv lqvwdqwv srvvleohv

g*rffxuuhqfh > ohv eruqhv lqiìulhxuh hw vxsìulhxuh gh fhw lqwhuydooh uhsuìvhqwhqw uhvshfwlyh0

phqw oh oe|@o_ hw oh _e@_,�?e g*rffxuuhqfh gh o*ìyìqhphqw1

D�q g*looxvwuhu fhod/ frqvlgìurqv o*h{hpsoh vxlydqw =

H{hpsoh 4 frqvlgìurqv xqh pdfklqh g*xvlqdjh gh slëfhv1 Hooh dgphw ghx{ ìwdwv = Pdufkh

+P, hw Duuíw +D,1 O*dxwrpdwh whpsruho vwdwltxh fruuhvsrqgdqw shxw íwuh uhsuìvhqwì sdu

o*dxwrpdwh gh od �jxuh 41 Oh gìpduudjh gh od pdfklqh +ìyìqhphqw k� shxw v*h�hfwxhu dx

soxv w÷w 4 xqlwì gh whpsv +g*rü o*lqwhuydooh whpsruho ^4/4^, ã sduwlu gh o*ìwdw rü lo hvw ydolgì1

Hq rxwuh/ o*xvlqdjh g*xqh slëfh hvw uìdolvì hq h{dfwhphqw 5 xqlwìv gh whpsv +o*lqwhuydooh

whpsruho gh q hvw grqf ^5/5`,1 Lqlwldohphqw vxssrvìh qxooh/ od yduldeoh R shuphw gh uhohyhu

oh qrpeuh gh slëfhv xvlqìhv1

O*dxwrpdwh whpsruho g|qdpltxh fruuhvsrqgdqw hvw grqqì sdu od �jxuh 5 rü o*ìyìqh0

phqw |�S& uhsuhvhqwh o*hfrxohphqw gx whpsv
�

1 O*rffxuuhqfh gh o*ìyìqhphqw k q*hvw srvvleoh

tx*dsuëv xqh xqlwì gh whpsv/ doruv txh o*ìyìqhphqw q qh shxw vh surgxluh tx*dsuëv h{df0

whphqw ghx{ xqlwìv gh whpsv1

V*djlvvdqw gx frqwu÷oh gh fhwwh fodvvh gh v|vwëphv/ soxvlhxuv dssurfkhv rqw ìwì gìyh0

orssìhv1 Srxu wrxwhv fhv dssurfkhv/ o*remhfwli gx frqwu÷oh hvw gh uhvwuhlqguh oh irqfwlrqqh0

phqw gx v|vwëph d�q gh uìsrqguh ã xq hqvhpeoh gh frqwudlqwhv gh irqfwlrqqhphqw1 Fhv

frqwudlqwhv shxyhqw íwuh gh vìfxulwì +ìylwhphqw gh vlwxdwlrqv fdwdvwurskltxhv, rü hqfruh gh

ylydflwì +shuphwwuh xqh ìyroxwlrq qrq0eortxdqwh,1 Joredohphqw/ fhv gl�ìuhqwhv dssurfkhv
�

Fh prgëoh VHGW hvw xq prgëoh ã whpsv glvfuhw1 Lo h{lvwh g*dxwuhv prgëohv/ glwv ã whpsv ghqvh +ghqvh

uhdo wlph,/ whov txh oh prgëoh dxwrpdwh g*Dooxu hw Gloo ^Doo<7`1



vh glvwlqjxhqw vhorq txh oh frqwu÷oh hvw h�hfwxì vxu o*ìwdw +dsshoì frqwu÷oh vwdwltxh sdu

uhwrxu g*ìwdw, rx vxu ohv wudmhfwrluhv g*ìyìqhphqwv +dsshoì dxvvl frqwu÷oh g|qdpltxh,1

Gdqv ^Nkd33` xqh frqwudlqwh +rx suìglfdw, hvw fdudfwìulvìh sdu xq vrxv0hqvhpeoh

g*ìwdwv gh o*hvsdfh g*ìwdwv gh o*dxwrpdwh whpsruho g|qdpltxh g*xq VHGW1 O*remhfwli gx

frqwu÷oh hvw g*dvvxuhu o*rugrqqdqfhphqw fruuhfw ghv ìyìqhphqwv gh pdqlëuh ã fh txh o*ìyr0

oxwlrq gx v|vwëph vrlw pdlqwhqxh lqyduldqwh gdqv o*hqvhpeoh ghv ìwdwv gh od frqwudlqwh ã

uhvshfwhu1 Gdqv fhwwh dssurfkh/ oh frqfhsw gh edvh hvw oh frqfhsw gh frqwu÷odelolwì +sdu

dqdorjlh ã od frppdqgdelolwì hq dxwrpdwltxh frqwlqxh,1 Xq suìglfdw gh frqwudlqwhv hvw

doruv glw frqwu÷odeoh vl oh v|vwëph | ìyroxh hw | uhvwh frq�qì lqgì�qlphqw1 Srxu soxv gh

gìwdlov/ oh ohfwhxu lqwìuhvvì shxw vh uìiìuhu dx{ wudydx{ gh wkëvh ^Nkd33`1

6 Dufklwhfwxuh gh Vxshuylvlrq Vxuyhloodqfh

Od v|qwkëvh gh orlv gh frppdqgh vþuhv srxu ghv v|vwëphv gh surgxfwlrq vxmhwv dx{

shuwxuedwlrqv uhoëyh gx grpdlqh gh od vþuhwì hw gh od vxshuylvlrq1 Hooh v*lqvfulw soxv sduwl0

fxolëuhphqw gdqv od skdvh gh frqfhswlrq gh od frppdqgh kruv0oljqh hw ohv orlv uìvxowdqwhv

vrqw hqvxlwh lpsodqwìhv srxu xqh skdvh g*h{sorlwdwlrq hq0oljqh1 Vhorq od gìpdufkh gh

v|qwkëvh txl fdudfwìulvh dydqw wrxw od ydolgdwlrq iruphooh ghv wudmhfwrluhv gh frppdqgh

hqjhqguìhv/ lo v*djlw gh gì�qlu ohv gl�ìuhqwv prgxohv hw uhodwlrqv vrxwhqdqw ohv dfwlrqv

glwhv gh vxuyhloodqfh hw gh vxshuylvlrq txl v*lqwëjuhqw qdwxuhoohphqw gdqv ohv ghx{ erxfohv

gh frppdqgh fodvvltxhv1 Od suhplëuh erxfoh gh frppdqgh/ uhodwlyh dx irqfwlrqqhphqw

qrplqdo/ uhsrvh vxu o*xwlolvdwlrq gh prgëohv VHGW +vsìfl�fdwlrqv qrplqdohv hw surfhvvxv

sk|vltxh ã frppdqghu, ã sduwlu ghvtxhov od v|qwkëvh v*rsëuh gh pdqlëuh fodvvltxh hq idl0

vdqw devwudfwlrq ghv gìidloodqfhv hqylvdjhdeohv1 Hooh frqgxlw ã od vwuxfwxuh gh frppdqgh

hq erxfoh ihupìh glwh gh edv qlyhdx1 Od vhfrqgh erxfoh idlw uìiìuhqfh dx irqfwlrqqhphqw

vrxv idxwh oruvtx*lo hvw dgplv1 Od frppdqgh hvw doruv ìoderuìh ã sduwlu g*ìwdwv d|dqw ìwì

gldjqrvwltxìv frpph idxwliv rx gh sdqqhv hw uìfxsìudeohv vhorq ghv vwudwìjlhv uhohydqw gh

od gìflvlrq = gdqv fh frqwh{wh od gìpdufkh gh uìfxsìudwlrq ìyrtxh od v|qwkëvh gh orlv gh

frppdqgh vwdelolvdqwh1

Hq vh edvdqw vxu o*dufklwhfwxuh +�j1 6, gìyhorssìh dx vhlq gh od frppxqdxwì VSVI gx

JUS/ qrxv suìvhqwhurqv g*xqh pdqlëuh vxfflqwh ohv irqfwlrqv frqfhuqìhv sdu oh pdlqwlhq

g*xq irqfwlrqqhphqw vrxv gìidloodqfh1 Fh w|sh gh uìdfwlylwì uhvwh sduwlfxolëuhphqw elhq

dgdswì ã o*hqfohqfkhphqw gx irqfwlrqqhphqw gìjudgì gëv od gìwhfwlrq g*xqh gìyldwlrq gh
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Ilj1 6= Dufklwhfwxuh gh frqwu÷oh hw vxshuylvlrq ghv VHGW

frpsruwhphqw gxh ã xqh gìidloodqfh1

41 V|vwëph frppdqgì = lo v*djlw g*xq prgëoh gx v|vwëph sk|vltxh +gdqv qrwuh fdv

f*hvw xq prgëoh dxwrpdwh whpsruho lqwìjudqw ohv gìidloodqfhv, grqw od g|qdpltxh vh

solh ã ghv frqwudlqwhv glwhv qrplqdohv1 Oh+v, frqwu÷ohxu+v, v|qwkìwlvì+v, idlw devwudf0

wlrq ghv ìyìqhphqwv gh gìidloodqfh hw frqiëuh dx v|vwëph vrq prgh gh irqfwlrqqh0

phqw qrplqdo1 Ohv frqwudlqwhv qrplqdohv shxyhqw íwuh dxvvl elhq txdolwdwlyhv txh

txdqwlwdwlyhv1

51 Vxuyhloodqfh = fh prgxoh d srxu suhplhu u÷oh gh uhfxhloolu +revhuydwlrq, hq shupd0

qhqfh wrxwhv ohv lqirupdwlrqv hq suryhqdqfh gx surfhvvxv frppdqgì hq yxh g*xqh

uhfrqvwlwxwlrq gh o*ìwdw uìho hw gh uhohyhu wrxw lqglfdwhxu gh gìidloodqfh +gìwhfwlrq,1

Hq jìqìudo ohv irqfwlrqv gh uhsulvh hw gh uhfrxyuhphqw gìshqghqw gh od wudfh gx

surfhvvxv frppdqgì hw gx w|sh gh gìidloodqfh dssduxh/ ã fhwwh �q oh prgxoh gh

vxuyhloodqfh sursrvì frpsruwh xq v|vwëph gh gldjqrvwlf txl hvw fkdujì g*lghqwl�hu

od gìidloodqfh gìwhfwìh1 Od irqfwlrq gh od vxuyhloodqfh hvw dlqvl grwìh g*xq fdudfwëuh

soxw÷w sdvvli ylv0ã0ylv gx surfhvvxv frppdqgì1 Vrq u÷oh vh olplwh ã od froohfwh hw dx

wudlwhphqw ghv lqirupdwlrqv hq suryhqdqfh gx surfhvvxv frppdqgì vdqv uìhoohphqw

djlu vxu fh ghuqlhu1

61 Vxshuylvlrq = Fhooh0fl/ lqfoxdqw od vxuyhloodqfh/ srvvëgh xq u÷oh dfwli hw hvw vxssru0

wìh/ vhorq od qdwxuh gh od gìidloodqfh/ sdu soxvlhxuv irqfwlrqv = gìflvlrq/ uhsulvh hw

uhfrxyuhphqw1 Ohv irqfwlrqv gh uhfrxyuhphqw hw gh uhsulvh vrqw gì�qlhv uhodwlyhphqw

dx{ qrwlrqv gh od vwdelolwì hw gh od vwdelolvdelolwì ghv VHGW1 Gdqv fh frqwh{wh/ od



vwdelolvdelolwì frqfhuqh od srvvlelolwì +h{lvwhqfh g*xqh orl gh frppdqgh vwdelolvdqwh,

gh frqgxluh xq v|vwëph ghsxlv xq ìwdw gh sdqqh yhuv xq ghv irqfwlrqqhphqwv shuplv

+qrplqdo rx gìjudgì, hw ã idluh hq vruwh tx*lo | uhvwh frq�qì lqgì�qlphqw1

Gdqv fhw duwlfoh/ qrxv qrxv olplwrqv dx sureoëph gh uhfrxyuhphqw1

Dydqw g*derughu ohv ghx{ whfkqltxhv gh uhfrxyuhphqw/ dwwdugrqv qrxv vxu od gh�qlwlrq

ghv frqfhswv gh vwdelolwì hw gh vwdelolvdelolwì1

7 Vwdelolwì hw vwdelolvdelolwì ghv VHGW

Ohv frqfhswv gh vwdelolwì hw gh vwdelolvdelolwì irqw uìiìuhqfh dx{ sursulìwìv lqwulqvëtxhv

ghv v|vwëphv wroìudqwv dx{ idxwhv1 Od vwdelolwì hvw gì�qlh frpph o*dswlwxgh g*xq v|vwëph

ã srxyrlu dwwhlqguh/ ã sduwlu gh wrxw ìwdw/ xq vrxv0hqvhpeoh g*ìwdwv hw gh oh ylvlwhu uìjx0

olëuhphqw1 Od vwdelolvdelolwì frqfhuqh od srvvlelolwì gh frqwu÷ohu xq v|vwëph gdqv o*remhfwli

gh oh uhqguh vwdeoh1

Gdqv oh fdguh gh od vþuhwì gh irqfwlrqqhphqw/ gh whov frqfhswv rqw srxu remhfwli pdmhxu

gh frqiìuhu ã od frppdqgh od srvvlelolwì gh uìfxsìuhu xq irqfwlrqqhphqw vxlwh ã od pdql0

ihvwdwlrq g*xqh gìidloodqfh1 Ohv h{ljhqfhv gh shuirupdqfhv suhvfulwhv q*ìwdqw sdv wrxmrxuv

uhvshfwìhv/ lo hvw qìfhvvdluh g*dgphwwuh srxu fhuwdlqhv fodvvhv gh v|vwëphv ghv irqfwlrq0

qhphqwv glwv g*h{fhswlrq rx hqfruh gìjudgìv1 Gdqv fhw hvsulw/ o*remhfwli hvw gh sursrvhu

xq fdguh irupho g*ìwxgh hw gh gìyhorsshu ghv whfkqltxhv dvvrflìhv srxu od pdñwulvh ghv

v|vwëphv ã irqfwlrqqhphqw qrq qrplqdo +yrluh vrxv ulvtxhv,1

Soxv h{solflwhphqw/ vxssrvrqv txh oh irqfwlrqqhphqw qrplqdo gx v|vwëph vrlw fdudf0

wìulvì sdu xq hqvhpeoh g*ìwdwv ( frqvwuxlw vxu o*hvsdfh g*ìwdwv gh o*dxwrpdwh whpsruho

g|qdpltxh C g*xq VHGW1 Oh frqfhsw gh edvh frqvlvwh ã v|qwkìwlvhu xq frqwu÷ohxu txl

dvvxuh oh uhwrxu/ hq xq qrpeuh �ql g*ìwdshv +rx g*ìyìqhphqwv,/ yhuv fhw hqvhpeoh ( dsuëv

xqh txhofrqtxh vruwlh gh (1 Lqwxlwlyhphqw/ xq v|vwëph vhud glw vwdeoh sdu udssruw ã vrq

irqfwlrqqhphqw qrplqdo v*lo hvw dswh ã | frqyhujhu qdwxuhoohphqw dsuëv rffxuuhqfh g*xqh

gìidloodqfh1

8 Whfkqltxhv gh uhfrxyuhphqw ghv gìidloodqfhv

O*dssurfkh sursrvìh/ wrxw frpph ^Qrx<:`^Vdu<<`^Uh}<8` gdqv xq fdguh gh prgìolvd0

wlrq orjltxh gh edvh/ lqwëjuh ohv gìidloodqfhv gdqv oh surfhvvxv sk|vltxh +prgëoh rü ohv



gìidloodqfhv vrqw h{solflwhphqw sulv hq frpswh,1 Od frh{lvwhqfh ghv ghx{ erxfohv gh frp0

pdqgh frqgxlw ã glvwlqjxhu ghx{ prghv gh irqfwlrqqhphqw = xq prgh gh irqfwlrqqhphqw

qrplqdo +QIP, fdudfwìulvdqw xq irqfwlrqqhphqw hq o*devhqfh gh gìidloodqfhv hw xq prgh

gìjudgì rx g*h{fhswlrq +GIP, shuphwwdqw g*dvvxuhu od frqwlqxlwì gh vhuylfh dsuëv o*rf0

fxuuhqfh g*xqh gìidloodqfh1 Fhooh0fl hvw shuêxh frpph ìwdqw xq ìyìqhphqw lqfrqwu÷odeoh

grqw o*rffxuuhqfh gìvwdelolvh oh v|vwëph1 Oh irqfwlrqqhphqw dlqvl uìfxsìuì shxw qh soxv

uhvshfwhu ohv fulwëuhv gh shuirupdqfhv ìwdeolv gdqv oh irqfwlrqqhphqw qrplqdo +�j1 7,1

Système

NFM

DFM

événement de défaillance

état de panne fx~

Ilj1 7= Prghv gh irqfwlrqqhphqw vrxv gìidloodqfhv g*xq v|vwëph

Ghx{ whfkqltxhv gh uhfrxyuhphqw vrqw sursrvìhv vhorq oh w|sh gh gìidloodqfh vxuyhqxh

^Qrx<:`^Vdu<<` ^Uh}<8` ^Nkd<;`/ fh fkrl{ uìvxowh g*xqh irqfwlrq gh gìflvlrq1 Od suhplëuh

whfkqltxh +�j1 8, frqvlvwh ã udphqhu oh v|vwëph ghsxlv vrq ìwdw gh sdqqh yhuv oh irqf0

wlrqqhphqw qrplqdo +Uhsulvh,1 Od ghx{lëph vroxwlrq +�j1 9, shxw íwuh yxh frpph xqh

irqfwlrq gh frpshqvdwlrq vxlylh g*xqh irqfwlrq gh uhsulvh1 Hooh frqvlvwh ã lpsrvhu xq

irqfwlrqqhphqw gìjudgì dssursulì ã od gìidloodqfh hw fh mxvtx*ã od glvsdulwlrq gh fhooh0fl/

dsuëv txrl oh v|vwëph hvw uhfrqgxlw yhuv vrq prgh gh irqfwlrqqhphqw qrplqdo1 Ohv ghx{

vroxwlrqv sursrvìhv sdu oh uhfrxyuhphqw frqvlvwhqw hq od v|qwkëvh g*xqh orl gh frppdqgh

shuphwwdqw gh vwdelolvhu oh v|vwëph ghsxlv xq ìwdw gh sdqqh1 Fhshqgdqw/ od ghx{lëph

vroxwlrq frqgxlvdqw oh v|vwëph yhuv xq irqfwlrqqhphqw gìjudgì shxw íwuh yxh frpph xqh

uhfrq�jxudwlrq pdwìulhooh +fkdqjhphqw rx uhpsodfhphqw g*ìtxlshphqw gìidloodqw, rx xq

uhsdudpìwudjh gh od frppdqgh qrplqdoh sdu uhod{dwlrq ghv frqwudlqwhv qrplqdohv lpsr0

vìhv dx gìsduw ^Frp33`1

Suìflvrqv txh ohv ghx{ whfkqltxhv gh uhfrxyuhphqw suìfrqlvìhv vrqw gì�qlhv oruvtx*lo

h{lvwh xqh dfwlrq fruuhfwlyh shuphwwdqw dx v|vwëph gh frqwlqxhu vrq irqfwlrqqhphqw hq

suìvhqfh ghv gìidloodqfhv1 Gh whoohv dfwlrqv glwhv dxvvl gh frpshqvdwlrq vrqw hqwuhsulvhv

vhorq oh w|sh hw od qdwxuh gh od  h{lelolwì gx v|vwëph hw fdudfwìulvhqw oh ghjuì gh uìdfwlylwì



ghv v|vwëphv ylv0ã0ylv ghv gìidloodqfhv1

Système

NFM

DFM

événement de défaillance

état de panne fx~

Φn

Ilj1 8= Suhplëuh whfkqltxh gh uhfrxyuhphqw = uhwrxu dx QIP1

Système

NFM

DFM

événement de défaillance

état de panne fx~

Φd

Ilj1 9= Ghx{lëph whfkqltxh gh uhfrxyuhphqw = frqwu÷ohxu sdu uhwrxu g*ìwdwv x �

9 Frqfoxvlrq

Qrxv dyrqv sursrvì ghx{ whfkqltxhv iruphoohv gh uhfrxyuhphqw dx{ gìidloodqfhv srxu

ohv VHGW1 Fhoohv0fl frqvwlwxhqw xqh h{whqvlrq ghv wudydx{ hqwuhsulv gdqv oh píph frqwh{wh

srxu ohv VHG hw ohv YGHV +VHG ã vwuxfwxuh yhfwrulhooh, ^Qrx<:` ^Vdu<<`^Uh}<8`1

Lo hvw ìjdohphqw prqwuì txh fhv whfkqltxhv gh uhfrxyuhphqw uhoëyhqw ghv frqfhswv gh

vwdelolwì hw gh vwdelolvdwlrq1

Sdu od gì�qlwlrq ghv ghx{prghv gh irqfwlrqqhphqw +qrplqdo hw gìjudgì, g*xq v|vwëph/

qrxv dyrqv dgrswì xqh dssurfkh prgxodluh srxu od v|qwkëvh gh frqwu÷ohxu1 Lo v*djlw gh

v|qwkìwlvhu/ g*xqh sduw/ xq frqwu÷ohxu jxdudqwlvvdqw xq irqfwlrqqhphqw qrplqdo hw/ g*dxwuh

sduw/ xq ghx{lëph frqwu÷ohxu frqgxlvdqw oh v|vwëph/ dsuëv rffxuuhqfh g*xqh gìidloodqfh/

vrlw yhuv vrq prgh qrplqdo +suhplëuh whfkqltxh gh uhfrxyuhphqw, vrlw yhuv vrq prgh

gìjudgì +ghx{lëph whfkqltxh gh uhfrxyuhphqw,1



Uìiìuhqfhv

^Doo<7` Dooxu U1/ Gloo G1 O1 D wkhru| ri wlphg dxwrpdwd1 Wkhrulwlfdo Frpsxwhu

Vflhqfhv/ 4<<71 Yro1 459/ qr1 5/ s1 4;6�5681

^Frp33` Frpedfdx P1/ Ehuuxhw S1/ Fkduerqdxg S1/ Nkdwde D1 Vxshuylvlrq dqg

prqlwrulqj ri surgxfwlrq v|vwhpv1 5qg frqi1 rq Pdqdjphqw dqg Frqwuro ri

Surgxfwlrq dqg Orjlvwlfv +PFSO,/ Juhqreoh/ Iudqfh1/ Mxo1 53331 FGURP/ 9 s1

^Nkd<;` Nkdwde D1/ Qlho H1 Vxshuylvru| Frqwuro ri Wlphg Glvfuhwh Hyhqw V|vwhpv

lq wkh Rshudwlrqqdo Vdihw| frqwh{w1 Lqwhuqdwlrqdo Zrunvkrs rq Glvfuhwh Hyhqw

V|vwhpv ZrGHV/ Fdjoldul/ Vduglqld/ Dxj1 4<<;1 s1 667�66<1

^Nkd33` Nkdwde D1 frqwu÷oh hw frqwu÷oh vwdelolvdqw ghv V|vwëphv ã Hyìqhphqwv Glvfuhwv

Whpsruhov = Dssolfdwlrq dx uhfrxyuhphqw ghv gìidloodqfhv ghv v|vwëphv gh sur0

gxfwlrq1 Wkëvh gh Grfwrudw = Lqvwlwxw Qdwlrqdo ghv Vflhqfhv Dssoltxìhv gh O|rq/

Iudqfh/ 533/ 4<9 s1

^Qrx<:` Qrxuhoidwk P1 H{whqvlrq gh od wkìrulh gh od vxshuylvlrq ã od vxuyhloodqfh hw ã

od frppdqgh ghv V|vwëphv ã Hyìqhphqwv Glvfuhwv1 Wkëvh gh Grfwrudw = Lqvwlwxw

Qdwlrqdo ghv Vflhqfhv Dssoltxìhv gh O|rq/ Iudqfh/ 4<<:/ 478 s1

^Uh}<8` Uh}j Q1/ Qlho H1 Prqlwrulqj v|vwhp iru glvfuhwh hyhqw v|vwhp xvlqj idloxuh0

wrohudqfh whfkqltxhv1 Frqiìuhqfh LQULD2LHHH vxu ohv whfkqrorjlhv ìphujhqwhv

hw o*dxwrpdwlvdwlrq ghv v|vwëphv gh ideulfdwlrqv HWID*<8/ Sdulv/ Rfw 4<<81 s1

6;6�6<41

^Vdu<<` Vduul S1 Vwdelolvdwlrq hw frqwu÷oh rswlpdoh ghv V|vwëphv ã Hyìqhphqwv Glvfuhwv

ã Vwuxfwxuh Yhfwrulhooh 1 Wkëvh gh Grfwrudw = Lqvwlwxw Qdwlrqdo ghv Vflhqfhv

Dssoltxìhv gh O|rq/ Iudqfh/ 4<<</ 498 s1


