
póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = = =
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

=
iÉë=póëí≠ãÉë=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ=ÇÉ=
pÅÜïÉáòÉêW=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=
pçäêáÑ»==ui=L=a=
=
NÉê=ëÉéíÉãÄêÉ=OMMV=

=
=
=
pçäêáÑ»=ui=L=a=

fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=éçìê=äÉë=ëóëí≠ãÉë=éÜçíçîçäí~≥èìÉë=áåí¨Öê¨ë=Éå=íçáíìêÉ==



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = = =
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = =
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pliofc=ui=L=a=

=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉäÉÑçå=HQN=QQ=TSP=SN=NNI=qÉäÉÑ~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=
pçãã~áêÉ=
=
=
N ^=éêçéçë=ÇÉ=ÅÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK N 
NKN o¨îáëáçåëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK N 
NKO s~äáÇáí¨ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK N 
NKP dêçìéÉ=îáë¨KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK N 
NKQ fåÇáÅ~íáçåë=ÇD~îÉêíáëëÉãÉåíI=ëóãÄçäÉëI=ãáëÉë=Éå=¨îáÇÉåÅÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK N 
NKQKN fåÇáÅ~íáçåë=ÇD~îÉêíáëëÉãÉåí=Ç~åë=ÅÉííÉ=ÇçÅìãÉåí~íáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK N 
NKQKO póãÄçäÉë=Éí=ãáëÉë=Éå=¨îáÇÉåÅÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK O 

O `çåëáÖåÉë=ÇÉ=ë¨Åìêáí¨ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK P 
OKN ríáäáë~íáçå=ÅçåÑçêãÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK P 
OKO mêÉëÅêáéíáçåë=ÇÉ=ë¨Åìêáí¨ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK P 
OKP nì~äáÑáÅ~íáçå=Çì=éÉêëçååÉä KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK P 
OKQ jçÇáÑáÅ~íáçåë=Éí=íê~åëÑçêã~íáçåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK P 
OKR pçìêÅÉë=ÇÉ=Ç~åÖÉêKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK P 
OKRKN fåëí~ää~íáçå=¨äÉÅíêáèìÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK Q 
OKRKO qê~î~ìñ=ëìê=äÉ=íçáí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK Q 

P fåëíêìÅíáçåëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK R 
PKN sìÉ=ÇÛÉåëÉãÄäÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK R 
PKO jçÇìäÉë=éÜçíçîçäí~≥èìÉë=pçäêáÑ» KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK S 
PKP píêìÅíìêÉ=éçêí~åíÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK T 
PKQ bíêáÉê=ÇÉ=ãçåí~ÖÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK T 
PKR bä¨ãÉåíë=ÇÉ=Ñáåáíáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NM 
PKRKN mêçÑáä¨ë=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NM 
PKRKO q∑äÉë=ÇÉ=Ñáåáíáçå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NN 
PKRKP _~åÇÉ=ÇÉ=éäçãÄ=éäáëë¨I=Ä~åÇÉ=ÇD¨í~åÅÜ¨áí¨=Éí=¨íêáÉêë=áåÑ¨êáÉìêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NR 

Q jçåí~ÖÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 
QKN lìíáäëI=ãçóÉåë=~ìñáäá~áêÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 
QKO ^Åíáîáí¨ë=éê¨é~ê~íçáêÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 
QKOKN pí~íáèìÉ=ÇÉ=ä~=ÅçåëíêìÅíáçå=ëÉäçå=afk=NMRRLbìêç=ÅçÇÉ=NKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS 
QKOKO bíìÇÉ=Ö¨å¨ê~äÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NT 

QKP `ßÄä~ÖÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OM 
QKQ jçåí~ÖÉ=áåí¨Öê¨=Éå=íçáíìêÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ON 
QKQKN jçåí~ÖÉ=ÇÉë=ãçÇìäÉë=éÜçíçîçäí~≥èìÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ON 
QKQKO o~ÅÅçêÇÉãÉåí=ÇÉ=íçáíìêÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OU 

QKR bèìáäáÄê~ÖÉ=ÇÉ=éçíÉåíáÉä=Éí=éêçíÉÅíáçå=ÅçåíêÉ=ä~=ÑçìÇêÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PQ 
R o~ÅÅçêÇÉãÉåí=¶=äÛçåÇìäÉìêKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PS 
S a¨ãçåí~ÖÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PS 
T `çåíê∑äÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PS 
U bäáãáå~íáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PT 
V iáëíÉ=ÇÉë=éá≠ÅÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PU 
VKN ^ÅÅÉëëçáêÉë=pçäêáÑ»=uiKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PU 
VKO ^ÅÅÉëëçáêÉë=pçäêáÑ»=a KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PU=

=
=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = = =
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

=
=
=
=
=
=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=1=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

N ^=éêçéçë=ÇÉ=ÅÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=

`Éë= áåëíêìÅíáçåë= ÇÉ= ãçåí~ÖÉ= Ç¨ÅêáîÉåí= ìå= ãçåí~ÖÉ= ê~éáÇÉ= Éí= ëºê= ÇÉ= äDáåëí~ää~íáçå= éÜçíçîçäí~≥èìÉ= áåí¨Öê¨É= Éå=
íçáíìêÉK=

���� iáêÉ=~ííÉåíáîÉãÉåí=ÅÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=~î~åí=äÉ=ãçåí~ÖÉK==

���� `çåëÉêîÉê=ÅÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=éÉåÇ~åí=ä~=Çìê¨É=ÇÉ=îáÉ=ÇÉ=äDáåëí~ää~íáçå=éÜçíçîçäí~≥èìÉK=

���� pD~ëëìêÉê=èìÉ=ÅÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=ëçåí=¶=íçìí=ãçãÉåí=~ÅÅÉëëáÄäÉë=¶=äDÉñéäçáí~åíK=

���� qê~åëãÉííêÉ=ÅÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=¶=íçìí=åçìîÉ~ì=éêçéêá¨í~áêÉ=çì=ìíáäáë~íÉìê=ÇÉ=äDáåëí~ää~íáçå=
éÜçíçîçäí~≥èìÉK=

���� fåë¨êÉê=íçìí=Åçãéä¨ãÉåí=êÉ´ì=Çì=Ñ~ÄêáÅ~åíK=

���� qÉåáê=ÅçãéíÉ=ÇÉë=ÇçÅìãÉåíë=ÇD~ÅÅçãé~ÖåÉãÉåíK=

NKN o¨îáëáçåë=

Date Version Quoi de neuf? 

NOKMOKOMMV= N= o¨¨ÅêáíìêÉ=Åçãéä≠íÉ=

OMKMQKOMMV= NKN= `çêêÉÅíáçåë=H=Åçãéä¨ãÉåíë=ÇD¨èìáéçíÉåíá~äáí¨=

Tableau 1-1: Révisions 

NKO s~äáÇáí¨=

`Éë= áåëíêìÅíáçåë= ÇÉ= ãçåí~ÖÉ= ëçåí= ÉñÅäìëáîÉãÉåí= î~ä~ÄäÉë= éçìê= äÉ= ãçåí~ÖÉ= ÇÉë= ãçÇìäÉë= éÜçíçîçäí~≥èìÉë=
áåí¨Öê¨Éë=Éå=íçáíìêÉ=pçäêáÑ»=ui=Éí=pçäêáÑ»=a=ÇÉ=ä~=pí¨=bêåëí=pÅÜïÉáòÉê=^dK=

NKP dêçìéÉ=îáë¨=

`Éë= áåëíêìÅíáçåë= ÇÉ= ãçåí~ÖÉ= ëD~ÇêÉëëÉåí= ~ìñ= áåëí~ää~íÉìêë= ÇDáåëí~ää~íáçåë= éÜçíçîçäí~≥èìÉë= Éí= ~ì= éÉêëçååÉä=
ëé¨Åá~äáë¨= Ñçêã¨= é~êíáÅìäá≠êÉãÉåí= Ñ~ãáäá~êáë¨= ~îÉÅ= äÉ= ãçåí~ÖÉI= äDÉñéäçáí~íáçå= Éí= ä~= ã~áåíÉå~åÅÉ= ÇDáåëí~ää~íáçåë=
éÜçíçîçäí~≥èìÉëK 

NKQ fåÇáÅ~íáçåë=ÇD~îÉêíáëëÉãÉåíI=ëóãÄçäÉëI=ãáëÉë=Éå=¨îáÇÉåÅÉ=

NKQKN fåÇáÅ~íáçåë=ÇD~îÉêíáëëÉãÉåí=Ç~åë=ÅÉííÉ=ÇçÅìãÉåí~íáçå=

a~åë=ÅÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉI=çå=ìíáäáëÉ=ÇÉë=áåÇáÅ~íáçåë=ÇD~îÉêíáëëÉãÉåí=Éå=îìÉ=ÇD¨îáíÉê=ÇÉë=ÄäÉëëìêÉë=çì=ÇÉë=
Ççãã~ÖÉë=ã~í¨êáÉäëK=

� qçìàçìêë=äáêÉ=Éí=êÉëéÉÅíÉê=ÅÉë=áåÇáÅ~íáçåë=ÇD~îÉêíáëëÉãÉåíK=

iÉë=áåÇáÅ~íáçåë=ÇD~îÉêíáëëÉãÉåí=ëçåí=áÇÉåíáÑá¨Éë=é~ê=äÉë=ëóãÄçäÉë=Éí=äÉë=ãçíë=ÇÉ=ëáÖå~äáë~íáçå=ëìáî~åíëK=

 DANGER=

a~åÖÉê=áããáåÉåíK=

a~åÖÉê=ÇÉ=ãçêí=çì=ÇÉ=íê≠ë=Öê~îÉë=ÄäÉëëìêÉë=Éå=Å~ë=ÇÉ=åçåJêÉëéÉÅíK=

=

 AVERTISSEMENT=

a~åÖÉê=éçëëáÄäÉK=

a~åÖÉê=éçëëáÄäÉ=ÇÉ=ãçêí=çì=ÇÉ=íê≠ë=Öê~îÉë=ÄäÉëëìêÉë=Éå=Å~ë=ÇÉ=åçåJêÉëéÉÅíK=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=2=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

=

 ATTENTION=

páíì~íáçå=Ç~åÖÉêÉìëÉK=

oáëèìÉ=ÇÉ=ÄäÉëëìêÉë=Éå=Å~ë=ÇÉ=åçåJêÉëéÉÅíK=

 

ATTENTION 

páíì~íáçå=ÅêáíáèìÉK=

oáëèìÉ=ÇÉ=Ççãã~ÖÉë=ã~í¨êáÉäë=Éå=Å~ë=ÇÉ=åçåJêÉëéÉÅíK=

NKQKO póãÄçäÉë=Éí=ãáëÉë=Éå=¨îáÇÉåÅÉ=

a~åë=ÅÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉI=çå=ìíáäáëÉ=ÇÉë=ëóãÄçäÉë=Éí=ãáëÉë=Éå=¨îáÇÉåÅÉ=éÉêãÉíí~åí=ìåÉ=Åçãéê¨ÜÉåëáçå=
Ñ~ÅáäÉ=Éí=ê~éáÇÉK=

=
=

=

=

=

=

=

=

=

=

=

=

=

=

q~ÄäÉ~ì=NJOW=póãÄçäÉë=Éí=ãáëÉë=Éå=¨îáÇÉåÅÉ=

=

=REMARQUE=

fåÑçêã~íáçåë=áãéçêí~åíÉë=éçìê=ä~=Åçãéê¨ÜÉåëáçå=çì=äDçéíáãáë~íáçå=ÇÉë=ë¨èìÉåÅÉë=ÇÉ=ãçåí~ÖÉK=

=

póãÄçäÉ= aÉëÅêáéíáçå=

� = `çåÇáíáçå=èìá=Ççáí=ÆíêÉ=êÉãéäáÉ=~î~åí=
ÇDÉåí~ãÉê=ìåÉ=~ÅíáçåK=

� = ^Åíáçå=Åçãéçêí~åí=ìåÉ=çì=éäìëáÉìêë=
¨í~éÉëI=Ççåí=äDçêÇêÉ=åDÉëí=é~ë=éÉêíáåÉåíK=

NK =

OK =

PK KKK=

^Åíáçå=Åçãéçêí~åí=éäìëáÉìêë=¨í~éÉë=
Ççåí=äDçêÇêÉ=Éëí=éÉêíáåÉåí=Éí=Ç≠ë=äçêë=
éê¨Ç¨ÑáåáK=

� =

– =

båìã¨ê~íáçå=ÇÉ=éêÉãáÉê=åáîÉ~ì=

båìã¨ê~íáçå=ÇÉ=ÇÉìñá≠ãÉ=åáîÉ~ìI=
¨Ö~äÉãÉåí=Ç~åë=ÇÉë=áåëíêìÅíáçåë=
ÇD~Åíáçå=

Eîçáê=ÅÜ~éáíêÉ=NKQKOI=mK=SF= oÉåîçá=¶=ìå=~ìíêÉ=ÉåÇêçáí=ëÉ=ê¨Ñ¨ê~åí=~ì=
ëìàÉí=éê¨Åáë=Ç~åë=ÅÉë=áåëíêìÅíáçåë=ÇÉ=
ãçåí~ÖÉ=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=3=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

O `çåëáÖåÉë=ÇÉ=ë¨Åìêáí¨=

OKN ríáäáë~íáçå=ÅçåÑçêãÉ=

iDáåëí~ää~íáçå=éÜçíçîçäí~≥èìÉ=Éëí=ÉñÅäìëáîÉãÉåí=éê¨îìÉ=éçìê= ä~=Ö¨å¨ê~íáçå=ÇD¨äÉÅíêáÅáí¨=ëçä~áêÉK=iÉ=ãçåí~ÖÉ=~= äáÉì=
ÉñÅäìëáîÉãÉåí=ëìê=ÇÉë=ëíêìÅíìêÉë=ÇÉ=íçáíìêÉ=ëÉäçå=äÉë=éê¨ëÉåíÉë=áåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉK=

^ìÅìåÉ=Ö~ê~åíáÉ=åÛÉëí=Ççåå¨É=éçìê=íçìíÉ=~ìíêÉ=ìíáäáë~íáçå=èìá=Éëí=ÅçåëáÇ¨ê¨É=ÅçããÉ=åçå=ÅçåÑçêãÉK=

OKO mêÉëÅêáéíáçåë=ÇÉ=ë¨Åìêáí¨=

iDÉñéäçáí~åí= ÇÉ= äDáåëí~ää~íáçå= éÜçíçîçäí~≥èìÉ= Éëí= êÉëéçåë~ÄäÉ= Çì= êÉëéÉÅí= ÇÉ= íçìíÉë= äÉë= éêÉëÅêáéíáçåë= ä¨Ö~äÉë= Éí=
ÇáêÉÅíáîÉë=~ééäáÅ~ÄäÉëK=

� jÉííêÉ= Éå= ëÉêîáÅÉI= ÉñéäçáíÉê= Éí= ÉåíêÉíÉåáê= äDáåëí~ää~íáçå= éÜçíçîçäí~≥èìÉ= ìåáèìÉãÉåí= Éå= ÅçåÑçêãáí¨= ~îÉÅ= äÉë=
éêÉëÅêáéíáçåë=Éí=åçêãÉë=ëìáî~åíÉëK=

� fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=
� m~ååÉ~ìñ=ÇD~îÉêíáëëÉãÉåí=Éí=ÇDáåÇáÅ~íáçå=ëìê=äÉ=ãçÇìäÉ=éÜçíçîçäí~≥èìÉ=
� açÅìãÉåíë=ÇD~ÅÅçãé~ÖåÉãÉåí=
� píáéìä~íáçåë=Éí=ÉñáÖÉåÅÉë=ëé¨ÅáÑáèìÉë=¶=äDáåëí~ää~íáçå=
� mêÉëÅêáéíáçåë=áåíÉêå~íáçå~äÉëI=å~íáçå~äÉë=Éí=ê¨Öáçå~äÉëI=Éå=é~êíáÅìäáÉê=ÅçåÅÉêå~åí=äDáåëí~ää~íáçå=ÇD~éé~êÉáäë=Éí=

áåëí~ää~íáçåë=¨äÉÅíêáèìÉëI=äÉë=íê~î~ìñ=~îÉÅ=äÉ=Åçìê~åí=Åçåíáåì=Éí=äÉë=éêÉëÅêáéíáçåë=ÇÉ=ä~=Åçãé~ÖåáÉ=Åçãé¨íÉåíÉ=
ÇÉ=ä~=ÇáëíêáÄìíáçå=ÇÉ=äD¨äÉÅíêáÅáí¨=éçìê=äÉ=ÑçåÅíáçååÉãÉåí=Éå=é~ê~ää≠äÉ=ÇDáåëí~ää~íáçåë=ëçä~áêÉë=éÜçíçîçäí~≥èìÉë=

� mêÉëÅêáéíáçåë=ÇÉ=äD~ëëçÅá~íáçå=éêçÑÉëëáçååÉääÉ=ÇÉ=ä~=ÅçåëíêìÅíáçå=
� mêÉëÅêáéíáçåë=ÇÉ=éê¨îÉåíáçå=ÇÉë=~ÅÅáÇÉåíë=

OKP nì~äáÑáÅ~íáçå=Çì=éÉêëçååÉä=

iDÉñéäçáí~åí=Éí=äDáåëí~ää~íÉìê=ëçåí=êÉëéçåë~ÄäÉë=ÇÉ=îÉáääÉê=¶=ÅÉ=èìÉ=äÉ=ãçåí~ÖÉI=ä~=ã~áåíÉå~åÅÉI=ä~=ãáëÉ=Éå=ëÉêîáÅÉ=
Éí=äÉ=Ç¨ãçåí~ÖÉ=ëçáÉåí=ìåáèìÉãÉåí=ÉÑÑÉÅíì¨ë=é~ê=ÇÉë=ëé¨Åá~äáëíÉë=Ñçêã¨ëK=

� pD~ëëìêÉê= èìÉ= äÉ= éÉêëçååÉä= ~= Åçãéêáë= ÅÉë= áåëíêìÅíáçåë= ÇÉ= ãçåí~ÖÉ= Éí= èìÛáä= Éëí= Å~é~ÄäÉ= ÇÉ= äÉë= ãÉííêÉ= Éå=
éê~íáèìÉK=

� pD~ëëìêÉê=èìÉ=äÉ=éÉêëçååÉä=Åçåå~≤í=Éí=êÉëéÉÅíÉ=äÉë=éêÉëÅêáéíáçåë=Éå=îáÖìÉìê=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ä~=ë¨Åìêáí¨=Éí=ä~=
éê¨îÉåíáçå=ÇÉë=~ÅÅáÇÉåíëK=

� pD~ëëìêÉê=èìÉ=äÉ=éÉêëçååÉä=ìíáäáëÉ=ÇÉë=îÆíÉãÉåíëL¨èìáéÉãÉåíë=ÇÉ=éêçíÉÅíáçå=~ééêçéêá¨ëK=

OKQ jçÇáÑáÅ~íáçåë=Éí=íê~åëÑçêã~íáçåë=

iÉë=ãçÇáÑáÅ~íáçåë=Éí=íê~åëÑçêã~íáçåë=Çì=ëóëí≠ãÉ=ÇÉ=ãçåí~ÖÉ=éÉìîÉåí=ÉåÇçãã~ÖÉê=äÉ=ãçÇìäÉ=éÜçíçîçäí~≥èìÉ=çì=
Éåíê~îÉê=ëÉë=ÑçåÅíáçåëK=

� jáë= ¶= é~êí= äÉë= ~Åíáîáí¨ë= Ç¨ÅêáíÉë= Ç~åë= ÅÉë= áåëíêìÅíáçåë= ÇÉ= ãçåí~ÖÉI= åÉ= é~ë= ~ééçêíÉê= ÇÉ= ãçÇáÑáÅ~íáçåë= åá=
íê~åëÑçêã~íáçåë=~ì=ëóëí≠ãÉ=ÇÉ=ãçåí~ÖÉK=

OKR pçìêÅÉë=ÇÉ=Ç~åÖÉê=

iÉ=ãçÇìäÉ=éÜçíçîçäí~≥èìÉ=Ççáí=ÆíêÉ=íê~áí¨=ÅçããÉ=ìå=éêçÇìáí=Éå=îÉêêÉK=

���� kÉ=é~ë=äÉ=éçëÉê=ëìê=ÇÉë=~êÆíÉë=äáÄêÉëK=

���� kÉ=é~ë=ã~êÅÜÉê=ÇÉëëìë=åá=äÉ=ÅÜ~êÖÉê=ÇÉ=ã~åá≠êÉ=áå~ééêçéêá¨ÉK=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=4=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

=

OKRKN fåëí~ää~íáçå=¨äÉÅíêáèìÉ=

���� pD~ëëìêÉê=èìÉ=äDáåëí~ää~íáçå=¨äÉÅíêáèìÉ=Éí=ä~=ãáëÉ=Éå=ëÉêîáÅÉ=ëçåí=ÉÑÑÉÅíì¨Éë=é~ê=ìå=¨äÉÅíêáÅáÉåK=

���� sÉáääÉê=¶=ÅÉ=èìÉ=ä~=íçí~äáí¨=ÇÉ=ä~=íÉåëáçå=¶=îáÇÉ=ëçáí=éê¨ëÉåíÉI=ãÆãÉ=é~ê=Ñ~áÄäÉ=ÉåëçäÉáääÉãÉåíK=

���� bÖ~äÉãÉåí=Éå=Å~ë=ÇÉ=Ä~ëëÉë=íÉãé¨ê~íìêÉë=åÉ=é~ë=Ç¨é~ëëÉê=ä~=íÉåëáçå=ëóëí≠ãÉ=ã~ñáã~äÉ=ÇÉë=ãçÇìäÉë=
éÜçíçîçäí~≥èìÉë=èìá=Éëí=~ÇãáëëáÄäÉK=

=
=
^êÅë=¨äÉÅíêáèìÉë=ëìê=ÇÉë=ÅçåÇìÅíÉìêë=ÇÉ=Åçìê~åí=Åçåíáåì>=

_äÉëëìêÉ=ãçêíÉääÉ=Éå=Å~ë=ÇÉ=Åçåí~Åí=ëáãìäí~å¨=~îÉÅ=äÉë=ÇÉìñ=é∑äÉëK=

� kÉ=é~ë=ë¨é~êÉê=äÉ=ÅßÄäÉ=Éå=ÅÜ~êÖÉK=
� o~ÅÅçêÇÉê=çì=áëçäÉê=äÉë=Éñíê¨ãáí¨ë=ÇÉ=ÅßÄäÉ=Ç¨åìÇ¨ÉëK=

=
=

qÉåëáçå=ëìé¨êáÉìêÉ=¶=ä~=Ä~ëëÉ=íÉåëáçå=ÇÉ=ë¨Åìêáí¨>=

_äÉëëìêÉë=ÇÉ=éÉêëçååÉë=Çì=Ñ~áí=ÇÉ=äD~ÇÇáíáçå=ÇÉ=ä~=íÉåëáçå=Éå=Å~ë=ÇÉ=Äê~åÅÜÉãÉåí=Éå=ë¨êáÉK=

� mêÉåÇêÉ=ÇÉë=ãÉëìêÉë=ÇÉ=ë¨Åìêáí¨=Éí=ÇÉ=éêçíÉÅíáçå=~ééêçéêá¨ÉëK=

=
=

eìãáÇáí¨=äçêë=ÇÉ=äDáåëí~ää~íáçå=¨äÉÅíêáèìÉ>=

_äÉëëìêÉ=ÇÉ=éÉêëçååÉëI=Ç¨í¨êáçê~íáçå=ÇÉ=äDáåëí~ää~íáçåK=

� bÑÑÉÅíìÉê=äÉë=íê~î~ìñ=ëìê=äDáåëí~ää~íáçå=ìåáèìÉãÉåí=ëìê=ìå=íÉêê~áå=ëÉÅK=
� içêë=Çì=ãçåí~ÖÉI=îÉáääÉê=¶=ÅÉ=èìÉ=äÉë=ãçÇìäÉë=éÜçíçîçäí~≥èìÉëI=äÉë=ÅßÄäÉëI=ÉíÅK=ëçáÉåí=ëÉÅëK=

=

OKRKO qê~î~ìñ=ëìê=äÉ=íçáí=

=

 REMARQUE 

^=é~êíáê=ÇÉ=P=ã=ÇÉ=Ü~ìí=¶=é~êíáê=ÇÉ=ä~=Öçìííá≠êÉ=äÉ=éä~ÅÉãÉåí=ÇDìå=¨ÅÜ~Ñ~ìÇ~ÖÉ=~îÉÅ=ÇáëéçëáíáÑ=ÇÉ=êÉíÉåìÉ=Éëí=
éêÉëÅêáíK=

=
pá=ä~=ãáëÉ=Éå=éä~ÅÉ=ÇDìå=¨ÅÜ~Ñ~ìÇ~ÖÉ=åDÉëí=é~ë=éçëëáÄäÉ=çì=ëá=äÉ=íçáí=Éëí=íê≠ë=éÉåíìW=

� jÉííêÉ=ìå=Ü~êå~áë=ÇÉ=ë¨Åìêáí¨=Éí=äÉ=ÑáñÉê=¶=ìå=¨ä¨ãÉåí=ÇÉ=ÅçåëíêìÅíáçå=éçêíÉìêK=
� ríáäáëÉê=ÇÉë=ÇáëéçëáíáÑë=~åíáÅÜìíÉ=~ééêçéêá¨ë=äçêë=ÇÉë=íê~î~ìñ=ëìê=äÉ=íçáíK=
� mê¨îçáê=ÇÉë=éçëëáÄáäáí¨ë=~ééêçéêá¨Éë=ÇDÉåíêÉéçë~ÖÉ=ÇÉë=çìíáäë=Éí=ÇÉë=ã~í¨êá~ìñK=
� fåëí~ääÉê=ÇÉë=Ä~êêá≠êÉë=ÇÉ=éêçíÉÅíáçå=ÅçåíêÉ=äÉë=ÅÜìíÉë=ÇDçÄàÉíK=
� oÉëéÉÅíÉê=äÉë=éêÉëÅêáéíáçåë=Éå=îáÖìÉìê=éçìê=äÉë=íê~î~ìñ=ëìê=äÉ=íçáíK=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=5=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

P fåëíêìÅíáçåë=

PKN sìÉ=ÇÛÉåëÉãÄäÉ=

=

Figure 3-1: Vue éclatée de l'installation photovoltaïque 

=

N= _~åÇÉ=ÇÉ=éäçãÄ=éäáëë¨=
Éí=Ä~åÇÉ=ÇD¨í~åÅÜ¨áí¨==

U= i~íí~ÖÉ=éçìê=äÉë=íìáäÉë=

O= ^Öê~ÑÉ=í∑äÉ= V= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=Ö~ìÅÜÉ=

P= bíêáÉê=ÇÉ=ãçåí~ÖÉ= NM= q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=Ö~ìÅÜÉ=

Q= sáë=~îÉÅ=ÉãÄ~ëÉ=qlmfu∆=ER=ñ=PRF= NN= jçÇìäÉ=éÜçíçîçäí~≥èìÉ=

R= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=Ö~ìÅÜÉ= NO= mêçÑáä¨=ÇÉ=éêçíÉÅíáçå=ÇD~êÆíÉ=

S= mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=Ö~ìÅÜÉ= NP= q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ÅÉåíêÉ=

T= mä~åÅÜÉ=ÇÉ=ãçåí~ÖÉ=PM=ñ=NMM= = =



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=6=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

PKO jçÇìäÉë=éÜçíçîçäí~≥èìÉë=pçäêáÑ»=

iÉë=ãçÇìäÉë=ÉåÅ~Çê¨ë=pçäêáÑ»=ëçåí=Åçåëíáíì¨ë=ÇÉ=ãçÇìäÉë=ëí~åÇ~êÇI=ãçåí¨ë=~îÉÅ=ìå=ÅÜßëëáë=Éå=éêçÑáä¨ë=ëé¨Åá~ä=
pçäêáÑ»Jui=Éí=êÉåÇìë=¨í~åÅÜÉë=¶=äDÉ~ì=é~ê=Åçää~ÖÉK=

iÉë=ÅÜßëëáë=Éå=éêçÑáä¨ë=ÇÉë=ãçÇìäÉë=~Çà~ÅÉåíë=ëÛÉãÄçáíÉåí=äDìå=Ç~åë=äD~ìíêÉ=Éí=éÉêãÉííÉåí=äD¨î~Åì~íáçå=ÇÉ=äDÉ~ì=ÇÉ=
ä~= íçáíìêÉK=pìê= äÉë=Å∑í¨ë= äçåÖáíìÇáå~ìñI= äD¨í~åÅÜ¨áí¨=ÉåíêÉ= äÉë=ÄçêÇë=ÇÉ=ãçÇìäÉë=ëÉ=ÅÜÉî~ìÅÜ~åí=Éëí=~ëëìê¨É=é~ê=
ìåÉ=ä≠îêÉ=Éå=Å~çìíÅÜçìÅ=ëìééä¨ãÉåí~áêÉK=

mçìê=äÉë=éÉåíÉë=ÇÉ=íçáíìêÉ=[=NMøI=äDáåí¨Öê~íáçå=¨í~åÅÜÉ=¶=ä~=éäìáÉ=Ç~åë=ä~=ÅçìîÉêíìêÉ=ÇÉ=íçáíìêÉ=ëÉäçå=wsae=Éëí=~áåëá=
Ççåå¨ÉK=

aÉë=ãçÇìäÉë=éÜçíçîçäí~≥èìÉë=ÉåÅ~Çê¨ë=pçäêáÑ»=éêÆíë=éçìê=äÉ=ãçåí~ÖÉ=áåí¨Öê¨=Éå=íçáíìêÉ=ëçåí=ÇáëéçåáÄäÉë=é~ê=
äÛáåíÉêã¨Çá~áêÉ=ÇÉW=

•  pÅÜïÉáòÉê=Eâáí=ÅçãéäÉí=pçäêáÑ»=~îÉÅ=ãçÇìäÉë=ÉåÅ~Çê¨ë=é~ê=pÅÜïÉáòÉêF=

•  çì=ÇÉë=Ñ~ÄêáÅ~åíë=ÇÉ=ãçÇìäÉëI=ÇÉë=ÖêçëëáëíÉë=çì=ÇÉë=é~êíÉå~áêÉë=ÇÛbêåëí=pÅÜïÉáòÉê=p^==

=

`Éë=ãçÇìäÉë=çåí=äÉë=ÇáãÉåëáçåë=ëìáî~åíÉëW=

aáãÉåëáçåë= jçÇìäÉ=Eä~êÖK=EäF=u=içåÖK=EiFF=

jçÇìäÉ=ÉåÅ~Çê¨=EããF= EäHPOF=ñ=EiHRMF==

aáãÉåëáçåë=ÇÉ=éçëÉ=
EããF=

äK=ñ=EiHPNF==

bé~áëëÉìê=EããF= båîK=PQ=

j~ëëÉ=EâÖF= jçÇìäÉ=H=ÉåîK=NKR=¶=OKR=

Tableau 3-1: Dimensions des modules photovoltaïques 

=
=

 REMARQUE 

sÉìáääÉò=íçìàçìêë=íÉåáê=ÅçãéíÉ=ÇÉë=áåÇáÅ~íáçåë=Ççåå¨Éë=é~ê=äÉë=ÑáÅÜÉë=íÉÅÜåáèìÉë=ÇÉë=ãçÇìäÉë=åçå=ÉåÅ~Çê¨ëK=

iÉë=ãçÇìäÉë=éÜçíçîçäí~≥èìÉë=ëçåí=åçêã~äÉãÉåí=áåëí~ää¨ë=Éå=Ñçêã~í=é~óë~ÖÉI=ä~=äçåÖìÉìê=i=ëÉ=íêçìîÉ=ÇçåÅ=¶=
äÛÜçêáòçåí~ä=é~ê~ää≠äÉ=~ì=Ñ~≤íÉK=

=

=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=7=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

1

SF 130 SF 200

2

3
4

=

Figure 3-2: Modules photovoltaïques encadrés (recto et verso) 

=

PKP píêìÅíìêÉ=éçêí~åíÉ=

i~=ëíêìÅíìêÉ=éçêí~åíÉ=Éëí=ä~=Ä~ëÉ=éçìê=äÉ=ãçåí~ÖÉ=áåí¨Öê¨=Éå=íçáíìêÉ=ÇÉë=ãçÇìäÉëK=bääÉ=Éëí=Åçåëíáíì¨É=ÇÉ=ä~ííÉë=Éí=
ÇÉ= éä~åÅÜÉë= ÇÉ= ãçåí~ÖÉ= ÇáêÉÅíÉãÉåí= Ñáñ¨Éë= ëìê= ä~= íçáíìêÉK= bääÉ= Éëí= ¨í~ÄäáÉ= ¶= äD~áÇÉ= Çì= éä~å= ÇÉ= Å~äéáå~ÖÉ= Eîçáê=
ÅÜ~éáíêÉ=QKOKO=mKNT=FK=

=

PKQ bíêáÉê=ÇÉ=ãçåí~ÖÉ=

iÉë=ãçÇìäÉë= ÉåÅ~Çê¨ë= Ç~åë= äÉë= ÅÜßëëáë= Éå= éêçÑáä¨ë=pçäêáÑ»Jui= ëçåí= ~åÅê¨ë= Ç~åë= ä~= ëíêìÅíìêÉ= éçêí~åíÉ= ¶= äD~áÇÉ=
ÇD¨íêáÉêë=ÇÉ=ãçåí~ÖÉK=fä=ÉñáëíÉ=íêçáë=íóéÉë=ÇD¨íêáÉêë=W=

=

N° Désignation Référence 

N= bíêáÉê=ÇÉ=ãçåí~ÖÉ=Â=éêçÑáä=Ê=L=Å~ÇêÉ= NPPNU=

NKN= bíêáÉê=ÇÉ=ãçåí~ÖÉ=Â=éêçÑáä=Ê=åçáê= MSQVT=

O= bíêáÉê=ÇÉ=ãçåí~ÖÉ=Â=îÉêêÉ=ÊI=
êÉëéÉÅíáîÉãÉåí=ãçÇìäÉ=

NPPNV=

OKN= bíêáÉê=Â=îÉêêÉ=Ê==åçáê= MSRMM=

P= bíêáÉê=ÇÉ=ãçåí~ÖÉ=Â=Ü~ìí=Ê= PPVRQ=

Tableau 3-2: Vue d'ensemble des types d'étriers de montage 

N= jçÇìäÉ=éÜçíçîçäí~≥èìÉ= P= mêáëÉ=ÇÉ=ê~ÅÅçêÇÉãÉåí=

O= `Üßëëáë=Éå=éêçÑáä¨ë=pçäêáÑ»Jui= Q= `ßÄäÉ=ÇÉ=ê~ÅÅçêÇÉãÉåí=~îÉÅ=ÅçååÉÅíÉìê==



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=8=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

bíêáÉê=ÇÉ=ãçåí~ÖÉ=Â=mêçÑáä=Ê=

^îÉÅ=äD¨íêáÉê=ÇÉ=ãçåí~ÖÉ=éêçÑáä=éçìê=ÅÜßëëáëI=çå=~åÅêÉ=êÉëéÉÅíáîÉãÉåí=ÇÉìñ=ãçÇìäÉë=é~ê=äÉìêë=é~êíáÉë=ÇÉ=ÅÜßëëáë=
Ç~åë=ä~=òçåÉ=ÇÉ=ÅÜÉî~ìÅÜÉãÉåíK=`Éí=¨íêáÉê=Éëí=Éå=Ö¨å¨ê~ä=å¨ÅÉëë~áêÉK=

=

bíêáÉê=ä~êÖÉW= NSIR=ãã=

bé~áëëÉìê=ÇÉ=ã~í¨êá~ìW= NIR=H=OIM=ãã=

j~í¨êá~ìW= ^ÅáÉê=¶=êÉëëçêíë=áåçñóÇ~ÄäÉ=íóéÉ=NKQPNM=

qóéÉ=ÇÉ=îáëW= sáë=¶=íÆíÉ=ÅóäáåÇêáèìÉ=RñPR=s^=EO=éá≠ÅÉëF=

=

=

Figure 3-3: Etrier de montage « profil » 

bíêáÉê=ÇÉ=ãçåí~ÖÉ=Â=îÉêêÉ=Ê=
mçìê=ë~íáëÑ~áêÉ=~ìñ=ÉñáÖÉåÅÉë=ëí~íáèìÉëI=çå=éÉìí=Éå=çìíêÉ=~åÅêÉê=ìå=ãçÇìäÉ=Ç~åë=ä~=òçåÉ=îáíê¨É=~îÉÅ=ìå=¨íêáÉê=ÇÉ=
ãçåí~ÖÉ=Â==îÉêêÉ=ÊK=iÉ=åçãÄêÉ=ÇD¨íêáÉêë=ÇÉ=ãçåí~ÖÉ=å¨ÅÉëë~áêÉë=é~ê=~êÆíÉ=ÇÉ=ãçÇìäÉ=Ç¨ÅçìäÉ=Çì=éä~å=ÇÉ=
Å~äéáå~ÖÉ=ëÉäçå=äÉë=ÉñáÖÉåÅÉë=ëí~íáèìÉë=Eîçáê=ÅÜ~éáíêÉ=QKOI=éK=NS=FK=mçìê=ä~=éêçíÉÅíáçå=Çì=îÉêêÉI=äD¨íêáÉê=Éëí=éçìêîì=
ÇDìå=Ñáäã=éä~ëíáèìÉ==ê¨ëáëí~åí=~ìñ=áåíÉãé¨êáÉëK=
=
=

 REMARQUE 

iD¨íêáÉê=ÇÉ=ãçåí~ÖÉ=Â=îÉêêÉ=Ê=Éëí=éê¨îì=ÅçããÉ=ãÉëìêÉ=ëìééä¨ãÉåí~áêÉ=ã~áë=åÛÉëí=é~ë=å¨ÅÉëë~áêÉ=¶=ÅÜ~èìÉ=ÑçáëK=
`Éä~=Ç¨éÉåÇ=ÇÉë=ÇáãÉåëáçåë=Çì=ãçÇìäÉ=Éí=ÇÉë=ÉñáÖÉåÅÉë=ëí~íáèìÉëK=

=
bíêáÉê=ä~êÖÉW= NSIR=ãã=

bé~áëëÉìê=ÇÉ=ã~í¨êá~ìW= NIR=H=OIM=ãã=

j~í¨êá~ìW= ^ÅáÉê=¶=êÉëëçêíë=áåçñóÇ~ÄäÉ=íóéÉ=NKQPNM=

qóéÉ=ÇÉ=îáëW= sáë=¶=íÆíÉ=ÅóäáåÇêáèìÉ=R=ñ=PRs^=EO=éá≠ÅÉëF=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=9=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

=

Figure 3-4: Etrier de montage « verre » 

=

bíêáÉê=ÇÉ=ãçåí~ÖÉ=Â=e~ìí=Ê=

`Éí= ¨íêáÉê= Éëí= ìåáèìÉãÉåí= å¨ÅÉëë~áêÉ= äçêëèìÉ= äÛçå= ìíáäáëÉ= ÇÛ~ìíêÉë= í∑äÉë= èìÉ= äÉë= í∑äÉë= ÇÉ= Ñáåáíáçå= ëìé¨êáÉìêÉë=
pÅÜïÉáòÉê=çì=äçêëèìÉ=ä~=é~êíáÉ=ëìé¨êáÉìêÉ=Çì=ÅÜ~ãé=éÜçíçîçäí~≥èìÉ=ëÉ=íêçìîÉ=~ì=åáîÉ~ì=Çì=Ñ~≤íÉK=lå=~åÅêÉ=~äçêë=
äÉë=¨íêáÉêë=éçìê=ÑáñÉê=ä~=ê~åÖ¨É=ëìé¨êáÉìêÉ=ÇÉë=ãçÇìäÉëK=`Éë=¨íêáÉêë=ëÉêçåí=ÉåëìáíÉ=êÉÅçìîÉêíë=ëçáí=é~ê=ìåÉ=í∑äÉ=ÇÉ=
Ñáåáíáçå=~ìíêÉ=èìÉ=pÅÜïÉáòÉê=çì=é~ê=Çì=éäçãÄ=éäáëë¨=éçìê=Ñ~áêÉ=ä~=àçåÅíáçå=~îÉÅ=äÉ=Ñ~≤íÉK=

içêëèìÉ=äÛçå=ÅÜçáëáí=äÉë=í∑äÉë=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉë=pÅÜïÉáòÉêI=çå=ìíáäáëÉ=äÉë=¨íêáÉêë=ÇÉ=ãçåí~ÖÉ=Â=mêçÑáä=ÊK==

iÉ=åçãÄêÉ=ÇD¨íêáÉêë=ÇÉ=ãçåí~ÖÉ=å¨ÅÉëë~áêÉë=Ç¨ÅçìäÉ=Çì=éä~å=ÇÉ=Å~äéáå~ÖÉ=ÇçåÅ=ÇÉë=ÉñáÖÉåÅÉë=ëí~íáèìÉë= Eîçáê=
ÅÜ~éáíêÉ=QKOI=éK=NS=FK=

=

bíêáÉê=ä~êÖÉW= NSIR=ãã=

bé~áëëÉìê=ÇÉ=ã~í¨êá~ìW= OIM=ãã=

j~í¨êá~ìW= ^ÅáÉê=¶=êÉëëçêíë=áåçñóÇ~ÄäÉ=íóéÉ=NKQPNM=

qóéÉ=ÇÉ=îáëW= sáë=¶=íÆíÉ=ÅóäáåÇêáèìÉ=R=ñ=PRs^=EO=éá≠ÅÉëF=

=
=

=

Figure 3-5: Etrier de montage long pour des raccordements supérieurs avec des  tôles plates non fournies par Schweizer 



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=10=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

PKR bä¨ãÉåíë=ÇÉ=Ñáåáíáçå==

içêëèìÉ= äÉë=ÇáãÉåëáçåë=ÇÉ= äÛáåëí~ää~íáçå=éÜçíçîçäí~≥èìÉ= åÉ= ÅçêêÉëéçåÇÉåí= ¶= ÅÉääÉë=Çì= íçáíI= ä~= ëìêÑ~ÅÉ=ÇÉ= íçáíìêÉ=
êÉëí~åíÉ=Ççáí=ÆíêÉ=ê~ÅÅçêÇ¨É=¶=äÛáåëí~ää~íáçå=éÜçíçîçäí~≥èìÉ=¶=äD~áÇÉ=ÇÉ=éêçÑáä¨ë=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=Éí=ÇÉ=í∑äÉë=ÇÉ=
Ñáåáíáçå=éê¨ëÉåí¨ë=ÅáJÇÉëëçìëK=

PKRKN mêçÑáä¨ë=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=

mçìê=äÉ=ãçåí~ÖÉ=áåí¨Öê¨=Éå=íçáíìêÉI=ÇÉë=éêçÑáä¨ë=ëé¨Åá~ìñ=ëçåí=ÇáëéçåáÄäÉë=Éå=çéíáçå=éçìê=ä~=ÑÉêãÉíìêÉ=ÇÉë=ÄçêÇë=
Ö~ìÅÜÉ=Éí=Çêçáí=Çì=ÅÜ~ãéK=fäë=ÑçêãÉåí=ìåÉ=íê~åëáíáçå=ÉåíêÉ=äÉë=ãçÇìäÉë=Éí=äÉë=í∑äÉë=ÇÉ=ÑáåáíáçåK=

mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=¶=ÇêçáíÉ=
=

1
2

3

=

Figure 3-6: Profilé de finition de bordure à droite 

=
mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=¶=Ö~ìÅÜÉ=
=

3

2
1

=

Figure  3-7: Profilé de finition de bordure à gauche 

N= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=¶=ÇêçáíÉ= P= jçÇìäÉ=éÜçíçîçäí~≥èìÉ=

O= mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=¶=ÇêçáíÉ= = =

N= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=¶=Ö~ìÅÜÉ= P= jçÇìäÉ=éÜçíçîçäí~≥èìÉ=

O= mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=¶=Ö~ìÅÜÉ= = =



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=11=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

PKRKO q∑äÉë=ÇÉ=Ñáåáíáçå=

iÉë=í∑äÉë=ÇÉ=Ñáåáíáçå=ÅçåëíáíìÉåí=ìåÉ=äá~áëçå=~îÉÅ=äÉë=íìáäÉë=ê¨ëáëí~åíÉ=~ìñ=áåíÉãé¨êáÉëK=bääÉë=ëçåí=Åçå´ìÉë=ÇÉ=Ñ~´çå=
¶=éçìîçáê=ÆíêÉ=êÉÅçìîÉêíÉë=~îÉÅ=ä~=éäìé~êí=ÇÉë=íóéÉë=ÇÉ=íìáäÉë=Ü~ÄáíìÉääÉëK==

iÉë=í∑äÉë=ÇÉ=Ñáåáíáçå=ëìáî~åíÉë=ëçåí=ÇáëéçåáÄäÉëW=

� q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=EÖ~ìÅÜÉL=ÇêçáíÉF=

� q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ä~í¨ê~äÉ=EÖ~ìÅÜÉL=ÇêçáíÉF=

� q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=EÖ~ìÅÜÉLÅÉåíêÉLÇêçáíÉF=

1
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Figure 3-8: Montage des tôles de raccordement 

=
=

=

=

=

=

=

=

=

=

Tableau 3-3: Dimensions des tôles de raccordement 

No Description Module (Long. (L) x larg. (l)) 

N= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=¶=Ö~ìÅÜÉ= EäHNNMF=ñ=NON=ãã=

O= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=Ö~ìÅÜÉ= OUN=ñ=NON=ãã=

P= q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=Ö~ìÅÜÉ= EäHRQF=ñ=OUN=ãã=

Q= q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ÅÉåíêÉ= EäHOVF=ñOUN=ãã=

R= q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ÇêçáíÉ= EäHRQF=ñOUN=ãã=

S= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=ÇêçáíÉ= OUM=ñ=NON=ãã=

T= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=¶=ÇêçáíÉ= TTP=ñ=NON=ãã=

U= jçÇìäÉë=éÜçíçîçäí~≥èìÉë=ÇáãÉåëáçåë=ÇÉ=
éçëÉ= ==EiHPNF=ñ=ä=ãã=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=12=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

PKRKOKN q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ÇêçáíÉLÖ~ìÅÜÉ=

iÉë=í∑äÉë=ÇÉ=Ñáåáíáçå=ÇêçáíÉLÖ~ìÅÜÉ=ëÉ=ê~ÅÅçêÇÉåí=~ìñ=éêçÑáä¨ë=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=Éí=ëçåí=Ñáñ¨Éë=¶=ä~=éä~åÅÜÉ=ÇÉ=
ãçåí~ÖÉ= ¶= äD~áÇÉ= ÇÛ~Öê~ÑÉë= í∑äÉ= Éí= ÇÉ= ÅäçìëK= iÉë= í∑äÉë= ÇÉ= Ñáåáíáçå= êÉéçëÉåí= ëìê= äÉë= éä~åÅÜÉë= ÇÉ= ãçåí~ÖÉ= ÇÉë=
ãçÇìäÉë=Éí=ëÉ=íêçìîÉåí=~áåëá=¶=ä~=ãÆãÉ=Ü~ìíÉìêK=

=
q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ÇêçáíÉ=
=

=

2

1

3
=

Figure 3-9: Tôle de finition latérale droite 

=
=
=
=

 REMARQUE 

cáñ~íáçå=ÇÉë=í∑äÉë=ä~í¨ê~äÉë=¶=äD~áÇÉ=ÇÛ~Öê~ÑÉë=í∑äÉ=ëÉäçå=ÄÉëçáåI=ã~áë=~îÉÅ=~ì=ãçáåëW=

� O=éÅÉ=é~ê=í∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ÇêçáíÉLÖ~ìÅÜÉ==

� N=éÅÉ=í∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=ÇêçáíÉL=Ö~ìÅÜÉW==

=

N= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ÇêçáíÉ= P= mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=ÇêçáíÉ=

O= ^Öê~ÑÉ=í∑äÉ=~îÉÅ=Åäçì= = =



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=13=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=Ö~ìÅÜÉ=
=

3

1

2

=

Figure 3-10: Tôle de finition latérale gauche 

PKRKOKO q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=ÇêçáíÉL=Ö~ìÅÜÉ=

`Éë=í∑äÉë=ÇÉ=Ñáåáíáçå=éÉìîÉåí=ÆíêÉ=ìíáäáë¨Éë=éçìê=íçìí=íóéÉ=ÇÉ=ãçÇìäÉëK=

pìê=äÉë=í∑äÉë=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉë=ëìé¨êáÉìêÉë=ÇêçáíÉL=Ö~ìÅÜÉI=çå=éä~ÅÉ=äÉë=í∑äÉë=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉK=bääÉë=çåí=
àìëíÉãÉåí=ä~=ä~êÖÉìê=ÇÉë=í∑äÉë=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉë=ëìé¨êáÉìêÉëK==

q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=ÇêçáíÉ=
=
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=

Figure 3-11: Tôle de finition latérale supérieure droite 

=

N= ^Öê~ÑÉ=í∑äÉ=~îÉÅ=Åäçì= P= mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=Ö~ìÅÜÉ=

O= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=Ö~ìÅÜÉ= = =

N= ^Öê~ÑÉ=í∑äÉ=~îÉÅ=Åäçì= Q= q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ÇêçáíÉ=

O= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ÇêçáíÉ= R= jçÇìäÉ=éÜçíçîçäí~≥èìÉ=

P= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=ÇêçáíÉ= S= mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=¶=ÇêçáíÉ=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=14=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=Ö~ìÅÜÉ=
=
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=

Figure 3-12: Tôle de finition latérale supérieure gauche 

=

q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=

i~=ÑÉêãÉíìêÉ=ëìé¨êáÉìêÉ=Éëí=Åçåëíáíì¨É=ÇÉ=í∑äÉë=áåÇáîáÇìÉääÉë=Ççåí=ÅÜ~ÅìåÉ=Éëí=~ÑÑÉÅí¨É=¶=ìå=ãçÇìäÉ=ÇÉ=ä~=ê~åÖ¨É=
ëìé¨êáÉìêÉK==

mçìê=ä~=ÑÉêãÉíìêÉ=ëìé¨êáÉìêÉI=áä=ÉñáëíÉ=íêçáë=ÑçêãÉë=ÇÉ=í∑äÉW=

� q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=~ì=ÅÉåíêÉ=

� q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ä~í¨ê~äÉ=¶=Ö~ìÅÜÉ=

� q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ä~í¨ê~äÉ=¶=ÇêçáíÉ=

N= ^Öê~ÑÉ=í∑äÉ=~îÉÅ=Åäçì= Q= q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=Ö~ìÅÜÉ=

O= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=Ö~ìÅÜÉ= R= jçÇìäÉ=éÜçíçîçäí~≥èìÉ=

P= q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=ëìé¨êáÉìêÉ=Ö~ìÅÜÉ= S= mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=¶=Ö~ìÅÜÉ=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=15=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=
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Figure 3-13: Tôles de finition en haut 
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Figure 3-14: Etanchéité bord inférieur 
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Figure 4-1: Espacement entre les étriers de montage 
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Figure 4-2: Plan de calpinage standard pour un champ de générateur avec 9 modules (3 x 3) 
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Figure -3: Pose correcte des câbles 
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Figure 4-5: Fixer les étriers de montage łmêçÑáä� 
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Figure  4-6: Raccordement de toiture aux tuiles en bas 
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Figure 4-7: Exemple de séquence de pose 
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Figure 4-8: Monter le premier module 
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Figure 4-9: Position de l'étrier de montage 
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Figure 4-10: Monter un module supplémentaire 
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Figure 4-11: Espacement de l'étrier de montage au module 
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Figure 4-12: Fixer les étriers de montage pour les rangées supplémentaires 
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Figure 4-13: Monter le module  
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Figure 4-14: Monter le profilé de finition de bordure et la tôle de finition latérale gauche 
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Figure 4-15: Profilé ÇÉ=finition de bordure et tôle de finition latérale droite 
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Figure  4-16: Profilé de finition de bordure et tôle de finition latérale gauche 
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Figure 4-17: Fixer la tôle de finition avec des agrafes tôle 
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Figure 4-18: Raccordement de toiture sur un toit de tuiles (à droite) 
=
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Figure 4-19: Tôle de finition supérieure à droite 
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Figure 4-20: Tôle de finition supérieure au centre 
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Figure 4-21: Placer la protection des bords 
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Figure 4-22: Raccordement de toiture sur un toit de tuiles (vu d'en haut) 
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Figure 4-23: Raccordement sans tôles de raccordement 
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� i~=îÉåíáä~íáçå=é~ê=äD~êêá≠êÉ=Ç~åë=ä~=òçåÉ=Çì=ÅçåíêÉJä~íí~ÖÉ=ÇáãáåìÉ=ä~=íÉãé¨ê~íìêÉ=Çì=ãçÇìäÉ=Éí=¨î~ÅìÉ=ä~=
ÅÜ~äÉìê=îÉêë=äÉ=Ü~ìíK=

� kÉ=é~ë=Éåíê~îÉê=äÉ=äáÄêÉ=ãçìîÉãÉåí=ÇÉ=äD~áê=ÉåíêÉ=äÉë=ÅçåíêÉJä~ííÉë=é~ê=ÇÉë=~ã¨å~ÖÉãÉåíëK=
� `çåîÉêíáê=äÉ=Ñ~≤íÉ=ÅçããÉ=Ñ~≤íÉ=ÇÉ=îÉåíáä~íáçå=~îÉÅ=ÇÉë=ëÉÅíáçåë=ÇÉ=ëçêíáÉ=ëìÑÑáë~åíÉëK=

=

N= jçÇìäÉ=éÜçíçîçäí~≥èìÉ= Q= qìáäÉ=ÇÉ=Ñ~≤íÉ=

O= bíêáÉê=ÇÉ=ãçåí~ÖÉ=łe~ìí]= R= mä~åÅÜÉ=ÇÉ=ãçåí~ÖÉ=

P= _~åÇÉ=ÇÉ=éäçãÄ=éäáëë¨= S= c~≤íÉ=ÇÉ=îÉåíáä~íáçå=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=34=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

QKR bèìáäáÄê~ÖÉ=ÇÉ=éçíÉåíáÉä=Éí=éêçíÉÅíáçå=ÅçåíêÉ=ä~=ÑçìÇêÉ=

=

 ATTENTION 

mçíÉåíáÉä=Çº=¶=ìå=Åçìê~åí=ÇÉ=ÑìáíÉ=çì=¶=ìåÉ=ÅÜ~êÖÉ=Å~é~ÅáíáîÉ=

`ÜçÅ=¨äÉÅíêáèìÉ=~ì=Åçåí~Åí=ÇÉ=é~êíáÉë=ã¨í~ääáèìÉë=Éí=Ççãã~ÖÉë=ëÉÅçåÇ~áêÉë=èìÉ=ÅÉä~=éÉìí=éêçîçèìÉêK=

� bîáíÉê=äÉë=Ççãã~ÖÉë=ÅçêéçêÉäë=é~ê=ìåÉ=Éñ¨Åìíáçå=ÅçêêÉÅíÉ=ÇÉ=äD¨èìáäáÄê~ÖÉ=ÇÉ=éçíÉåíáÉäK=

=

=
bèìáäáÄê~ÖÉ=ÇÉ=éçíÉåíáÉä=
=
=

 REMARQUE 

lå=êÉÅçãã~åÇÉ=Éå=Ö¨å¨ê~ä=ÇÉ=ãÉííêÉ=äÉ=Ö¨å¨ê~íÉìê=éÜçíçîçäí~≥èìÉ=¶=ä~=íÉêêÉ=Éí=ÇÉ=äDáåí¨ÖêÉê=Ç~åë=äD¨èìáäáÄê~ÖÉ=
ÇÉ=éçíÉåíáÉäK=a~åë=äÉë=Å~ë=ëìáî~åíëI=ìå=¨èìáäáÄê~ÖÉ=ÇÉ=éçíÉåíáÉä=Éëí=~ÄëçäìãÉåí=áåÇáëéÉåë~ÄäÉW=

� låÇìäÉìê=ë~åë=íê~åëÑçêã~íÉìê=

� fåëí~ää~íáçå=Éñáëí~åíÉ=ÇÉ=éêçíÉÅíáçå=ÅçåíêÉ=ä~=ÑçìÇêÉ=Éí=Çáëí~åÅÉ=ÇÉ=ë¨é~ê~íáçå=êÉëéÉÅí¨É=

� o¨~äáë~íáçå=ÇÉ=äD¨èìáäáÄê~ÖÉ=Çì=éçíÉåíáÉä=ëÉäçå=afk=sab=MNMM=çì=äÉë=éêÉëÅêáéíáçåë=å~íáçå~äÉë=
ÅçêêÉëéçåÇ~åíÉë=ÅçããÉ=éêçíÉÅíáçå=ÅçåíêÉ=äÉë=Åçåí~Åíë=~ÅÅáÇÉåíÉäëK=

=
iÉë=ãçÇìäÉë=pçäêáÑ»=ëçåí=éçìêîìë=ÇÉ=O=éÉê´~ÖÉë=~ì=éêçÑáä¨=ÇÉ=ÅÜßëëáë=ëìé¨êáÉìê=éçìê=ä~=äá~áëçå=¶=ìå=¨èìáäáÄê~ÖÉ=
ÇÉ=éçíÉåíáÉäK=pá=å¨ÅÉëë~áêÉI=ÇÉë=îáë=Éí=ÄçêåÉë=ÇÉ=ê~ÅÅçêÇÉãÉåí=éÉìîÉåí=ó=ÆíêÉ=Ñáñ¨Éë=ÇÉ=ã~åá≠êÉ=ëºêÉ=Eîçáê=ÑáÖìêÉ=
QJORFK==

=

=

Figure 4-24: Perçages pour l'équilibrage de potentiel 

=

=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=35=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

2

PE 16 mm² Cu

1

GND

4

6 mm² Cu

5

3

=

Figure 4-25: Recommandation d'équilibrage de potentiel 

=
=

mêçíÉÅíáçå=ÅçåíêÉ=ä~=ÑçìÇêÉ=Éí=äÉë=ëìêíÉåëáçåë=

ATTENTION 

açãã~ÖÉ=Çº=~ìñ=ëìêíÉåëáçåë=Éå=Å~ë=ÇÉ=éêçíÉÅíáçå=áåÅçêêÉÅíÉ=ÅçåíêÉ=ä~=ÑçìÇêÉ=Éí=äÉë=ëìêíÉåëáçåë>=

açãã~ÖÉë=éçëëáÄäÉë=~ì=ÅÜ~ãé=ÇÉ=ãçÇìäÉë=éÜçíçîçäí~≥èìÉëI=¶=äDçåÇìäÉìê=Éí=~ì=ÄßíáãÉåí=Éå=Å~ë=ÇÛÉñ¨Åìíáçå=
åçå=ÅçêêÉÅíÉ=ÇÉ=ä~=éêçíÉÅíáçå=Éñí¨êáÉìêÉ=çì=áåí¨êáÉìêÉ=ÅçåíêÉ=ä~=ÑçìÇêÉK=

� bîáíÉê=ÇÉë=Ççãã~ÖÉë=Çìë=~ìñ=ëìêíÉåëáçåë=é~ê=ìåÉ=éêçíÉÅíáçå=ÅçåíêÉ=ä~=ÑçìÇêÉ=ÅçêêÉÅíÉãÉåí=Éñ¨Åìí¨É=ëÉäçå=
sab=MNURJPMR=L=afk=bk=SOPMRK=

=
=

 REMARQUE 

^= ä~= éä~ÅÉ= ÇDìå= ¨èìáäáÄê~ÖÉ= ÇÉ= éçíÉåíáÉäI= ìåÉ= éêçíÉÅíáçå= ÅçåíêÉ= ä~= ÑçìÇêÉ= çì= ÅçåíêÉ= äÉë= ëìêíÉåëáçåë= éÉìí=
¨Ö~äÉãÉåí=ÆíêÉ=å¨ÅÉëë~áêÉW=

� aáëí~åÅÉ=ÇÉ=ë¨é~ê~íáçå=åçå=êÉëéÉÅí¨É=ÉåíêÉ=äÉ=Ö¨å¨ê~íÉìê=éÜçíçîçäí~≥èìÉ=Éí=äDáåëí~ää~íáçå=Éñáëí~åíÉ=ÇÉ=
éêçíÉÅíáçå=ÅçåíêÉ=ä~=ÑçìÇêÉK=

� mçìê=äÉë=ÄßíáãÉåíë=éìÄäáÅë=

� fåí¨Öê~íáçå=Çì=Ö¨å¨ê~íÉìê=éÜçíçîçäí~≥èìÉ=Ç~åë=ä~=éêçíÉÅíáçå=Éñí¨êáÉìêÉ=Çì=ÄßíáãÉåí=ÅçåíêÉ=ä~=ÑçìÇêÉ==
� o¨~äáë~íáçå=ÇÉ=ä~=éêçíÉÅíáçå=áåí¨êáÉìêÉ=ÅçåíêÉ=ä~=ÑçìÇêÉ=ÅçããÉ=éêçíÉÅíáçå=a`=Éí=^`=ÅçåíêÉ=äÉë=ëìêíÉåëáçåë=
� oÉëéÉÅí=ÇÉë=éêÉëÅêáéíáçåë=êÉëéÉÅíáîÉë=å~íáçå~äÉë=ÉíI=Éå=é~êíáÉ=¨Ö~äÉãÉåí=ê¨Öáçå~äÉëI=Éå=îáÖìÉìêK=

=

=

=

N= jáëÉ=¶=ä~=íÉêêÉ=~îÉÅ=NS=ãã²=`ì= Q= jçÇìäÉ=pc=áåÅÉää=

O= `ßÄäÉ=ÇÉ=íêçå´çå=îÉêë=äDçåÇìäÉìê= R= iá~áëçå=¨èìáéçíÉåíáÉääÉ=S=ãã²=`ì=~ìñ=ãçÇìäÉë=

P= q∑äÉë=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ= = =



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=36=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

R o~ÅÅçêÇÉãÉåí=¶=äÛçåÇìäÉìê=

=

 ATTENTION 

e~ìíÉ=íÉåëáçå>=

a~åÖÉê=ÇÉ=ãçêí=é~ê=íÉåëáçå=ÅçåíáåìÉ=àìëèìD¶=NMMM=s=~ìñ=ÅßÄäÉë=ÇÉ=íêçå´çåë=ÇÉë=ãçÇìäÉëK=`ÉííÉ=íÉåëáçå=Éëí=
¨Ö~äÉãÉåí=éê¨ëÉåíÉ=éçìê=ÇÉ=íê≠ë=Ñ~áÄäÉë=î~äÉìêë=ÇÉ=ê~óçååÉãÉåí=EÅê¨éìëÅìäÉFK=

� c~áêÉ=ÉÑÑÉÅíìÉê=äÉ=ê~ÅÅçêÇÉãÉåí=ÇÉë=ãçÇìäÉë=éÜçíçîçäí~≥èìÉë=¶=äDçåÇìäÉìê=ìåáèìÉãÉåí=é~ê=ìå=¨äÉÅíêáÅáÉåK=
� oÉëéÉÅíÉê=äÉë=éêÉëÅêáéíáçåë=ÇÉ=ë¨Åìêáí¨=Éí=äÉ=ãçÇÉ=ÇDÉãéäçá=ÅçêêÉëéçåÇ~åí=ÇÉ=äDçåÇìäÉìêK=

=
=

 REMARQUE 

`çåÑáÖìê~íáçå=ÅçêêÉÅíÉ=ÇÉ= äDáåëí~ää~íáçå=éçìê=ìåÉ=éêçÇìÅíáçå=çéíáã~äÉ=ÇD¨äÉÅíêáÅáí¨=ëçä~áêÉ=¶= äD~áÇÉ=ÇÉë=ÇáÑÑ¨êÉåíë=
ãçÇìäÉë==

� iÉë=éÉêÑçêã~åÅÉë=ÇÉ=äDáåëí~ää~íáçå=éÜçíçîçäí~≥èìÉ=ëçåí=ÉëëÉåíáÉääÉãÉåí=áåÑäìÉåÅ¨Éë=é~ê=ä~=ÅçåÑáÖìê~íáçå=ÇÉ=
äDáåëí~ää~íáçå=

� mçìê= ìåÉ= ÅçãÄáå~áëçå= çéíáã~äÉ= ~îÉÅ= äÉë= çåÇìäÉìêëI= êÉëéÉÅíÉò= äÉë= Åêáí≠êÉë= ÇÉ= ÇáãÉåëáçååÉãÉåí= ÇÉë=
çåÇìäÉìêëK=

=

=

S a¨ãçåí~ÖÉ=

� iDáåëí~ää~íáçå=éÜçíçîçäí~≥èìÉ=Éëí=Üçêë=íÉåëáçåK=

� bÑÑÉÅíìÉê=äÉ=Ç¨ãçåí~ÖÉ=Ç~åë=äDçêÇêÉ=áåîÉêëÉ=Çì=ãçåí~ÖÉK=

=

T `çåíê∑äÉ=

� ^î~åí=ä~=ãáëÉ=Éå=ëÉêîáÅÉ=ÇÉ=äDáåëí~ää~íáçå=éÜçíçîçäí~≥èìÉI=Åçåíê∑äÉê=äÉë=éçáåíë=ëìáî~åíë=Ó=îçáê=í~ÄäÉ~ì=TKN=W=iáëíÉ=
ÇÉ=Åçåíê∑äÉ=

=

 DANGER 

e~ìíÉ=íÉåëáçå>=

a~åÖÉê=ÇÉ=ãçêíK=

� oÉëéÉÅíÉê=äÉë=éêÉëÅêáéíáçåë=ÇÉ=ë¨Åìêáí¨K=
� c~áêÉ=ÉÑÑÉÅíìÉê=äÉë=íê~î~ìñ=ëìê=ÇÉë=¨ä¨ãÉåíë=ëçìë=íÉåëáçå=ìåáèìÉãÉåí=é~ê=ìå=¨äÉÅíêáÅáÉåK=

=
=
=
=

=

=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=37=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

`çåíê∑äÉ= a~íÉL=
ëáÖå~íìêÉ=

qÉåëáçå=¶=îáÇÉ=ÇÉ=ä~=ÅÜ~≤åÉ=ãÉëìê¨É=Éí=Åçãé~ê¨É=
~îÉÅ=ä~=î~äÉìê=ÇÉ=ÅçåëáÖåÉ=EåçãÄêÉ=ÇÉ=ãçÇìäÉë=ñ=
íÉåëáçå=¶=îáÇÉFI=îçáê=ÑáÅÜÉ=íÉÅÜåáèìÉ=ÇÉ=ãçÇìäÉ=

=

qçáí=ÑÉêã¨==
qçìíÉë=äÉë=íìáäÉë=ëçåí=Éå=éä~ÅÉ=

=

qçìë=äÉë=ÅßÄäÉë=ëçåí=Ñáñ¨ë==
m~ë=ÇÉ=Åçåí~Åí=~îÉÅ=ä~=ÅçìîÉêíìêÉ=ÇÉ=íçáíìêÉ=

=

qçìë=äÉë=ê~ÅÅçêÇÉãÉåíë=ÇÉ=ÄçêÇ=ëçåí=
ëçáÖåÉìëÉãÉåí=¨í~åÅÜ¨ë=

=

Tableau 7-1: Liste de contrôle 

=

U bäáãáå~íáçå=

� bå= Å~ë= ÇD¨äáãáå~íáçå= çì= ÇÉ= êÉÅóÅä~ÖÉ= ÇÉ= äDáåëí~ää~íáçå= éÜçíçîçäí~≥èìÉ= çì= ÇÉ= ëÉë= Åçãéçë~åíëI= ~ÄëçäìãÉåí=
êÉëéÉÅíÉê=äÉë=éêÉëÅêáéíáçåë=å~íáçå~äÉë=Éí=ê¨Öáçå~äÉëK=

� bå= Å~ë= ÇÉ= èìÉëíáçåë= ÅçåÅÉêå~åí= äD¨äáãáå~íáçå= ÇÉ= äDáåëí~ää~íáçå= éÜçíçîçäí~≥èìÉI= ëD~ÇêÉëëÉê= ¶= ìå= ëé¨Åá~äáëíÉ=
~ìíçêáë¨K=



póëí≠ãÉ=ÇÛ¨åÉêÖáÉ=ëçä~áêÉ= = m~ÖÉ=38=
fåëíêìÅíáçåë=ÇÉ=ãçåí~ÖÉ=pçäêáÑ»=ui=L=a=

=
=

bêåëí=pÅÜïÉáòÉê=^dI=jÉí~ääÄ~ìI=`eJUVMU=eÉÇáåÖÉåI=qÉä=HQN=QQ=TSP=SN=NNI=c~ñ=HQN=QQ=TSP=SN=NVI=ïïïKëÅÜïÉáòÉêJãÉí~ääÄ~ìKÅÜ=

=

V iáëíÉ=ÇÉë=éá≠ÅÉë=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

VKN ^ÅÅÉëëçáêÉë=pçäêáÑ»=ui=

a¨ëáÖå~íáçå= kç=~êíK=

mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=EÇêLÖ~F== MSQPQê=

q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=EÇêLÖ~F== pÉäçå=ãçÇìäÉ=

q∑äÉ=ÇÉ=Ñáåáíáçå=ÇÉ=Åçáå=Éå=Ü~ìí=EÇêLÖ~F== MSSUPLMSSUQ=

q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=EÇêLÖ~F== pÉäçå=ãçÇìäÉ=

q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ÅÉåíêÉ== pÉäçå=ãçÇìäÉ=

VKO ^ÅÅÉëëçáêÉë=pçäêáÑ»=a=

a¨ëáÖå~íáçå= kç=~êíK=

mêçÑáä¨=ÇÉ=Ñáåáíáçå=ÇÉ=ÄçêÇìêÉ=EÇêLÖ~F== MSQPRê=

q∑äÉ=ÇÉ=Ñáåáíáçå=ä~í¨ê~äÉ=EÇêLÖ~F== pÉäçå=ãçÇìäÉ=

q∑äÉ=ÇÉ=Ñáåáíáçå=ÇÉ=Åçáå=Éå=Ü~ìí=EÇêLÖ~F== MSUROLMSURP=

q∑äÉ=ÇÉ=Ñáåáíáçå=ÇÉ=Ñ~≤íÉ=EÇêLÖ~F== pÉäçå=ãçÇìäÉ=

q∑äÉ=ÇÉ=Ñáåáíáçå=ëìé¨êáÉìêÉ=ÅÉåíêÉ== pÉäçå=ãçÇìäÉ==

=

=

`ÉêíáÑáÅ~íáçå=sab=ëÉäçå=afk=bk=fpl=VMMN=
póëí≠ãÉ=ÇÉ=ÖÉëíáçå=
kø=ÇDÉåêÉÖK=`eVSLMMRVKMLNVVS=

=

afk=bk=fpl=NQMMN=
póëí≠ãÉ=ÇÉ=ÖÉëíáçå=ÇÉ=äDÉåîáêçååÉãÉåí=
kø=ÇDÉåêÉÖK=`eMULMTPVKMLNVVS=

=

a¨ëáÖå~íáçå= aáãÉåëáçåë==
=

kç=~êíK=

bíêáÉê=ÇÉ=ãçåí~ÖÉ=éêçÑáä= NS=ãã=ñ=NIR=H=OIM=ãã= NPPNU=

bíêáÉê=ÇÉ=ãçåí~ÖÉ=éêçÑáä=åçáê= NS=ãã=ñ=NIR=H=OIM=ãã= MSQVT=

bíêáÉê=ÇÉ=ãçåí~ÖÉ=éçìê=îÉêêÉ= NS=ãã=ñ=NIR=H=OIM=ãã= NPPNV=

bíêáÉê=ÇÉ=ãçåí~ÖÉ=éçìê=îÉêêÉ=åçáê= NS=ãã=ñ=NIR=H=OIM=ãã= MSRMM=

bíêáÉê=ÇÉ=ãçåí~ÖÉ=äçåÖ=éçìê=
ê~ÅÅçêÇÉãÉåíë=ÇÉ=í∑äÉ=éä~íë=Éå=
Ü~ìí=

NS=ãã=ñ=OIM=ãã= PPVRQ=

sáë=¶=íÆíÉ=ÅóäáåÇêáèìÉ==

RGPR=sO^=

= MSRQR=

mäçãÄ=éäáëë¨=L=êçìäÉ~ì=ÇÉ=éäçãÄ== NR=Åã= MRPUN=

^äìãáåáìã=éäáëë¨I=j~ÖÉÑäÉñI=åçáê= OU=Åã= MSUOT=

_~åÇÉ=ÇD¨í~åÅÜ¨áí¨=ÇÉ=àçáåí= N=ã=ñ=PM=ãã=ñ=QM=ãã= MSTPS=

mêçÑáä¨=ÇÉ=éêçíÉÅíáçå=ÇD~êÆíÉ=éçìê=
í∑äÉë=ÇÉ=Ñ~≤íÉ=

MIOU=ã= MSUMN=

^Öê~ÑÉë=í∑äÉ= = MRQUP=


