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SPS (Solar Power System) mini-centrale pilote électro-thermo-solaire de 10 kWe

Phase 5 : Développement du prototype industriel de l’unité ORC – année 2002
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8Q�QRXYHDX�WXEH�FROOHFWHXU�VDQV�YLGH�FRQVWLWXp�G¶XQ�FDSWHXU�&3&�D�UHPSODFp�OD�OLJQH�2XHVW�GH�OD�FHQWUDOH��/H�GpELW�PD[LPDO�GX�QRXYHDX�FROOHFWHXU�HVW� IDLEOH��FH�TXL�QRXV�D�SRXVVp�j�pYDSRUHU�SDUWLHOOHPHQW� O¶HDX�GLUHFWHPHQW�GDQV�OH�FROOHFWHXU�SRXU�EpQpILFLHU�GH�FKDOHXU�j�KDXWH�WHPSpUDWXUH�������&�SRXU���EDU���/HV�WHVWV�GX�QRXYHDX�FROOHFWHXU�Q¶RQW�SDV�HQFRUH�SX�rWUH�UpDOLVpV�FDU�GHV�GpODLV�GH�IDEULFDWLRQ�HW�GH�OLYUDLVRQ�QRXV�RQW�UHWDUGp�8QH� QRXYHOOH� HQYHORSSH� SRXU� OD� WXUELQH� VFUROO�0DQHXURSH� 6=����6�5$�D� pWp� IDEULTXpH� HW� WHVWpH��/H� VWDQGDUG�GH�UpVLVWDQFH�HVW�SOXV�pOHYp�TXH�O¶RULJLQDO��&HWWH�HQYHORSSH�HVW�GpPRQWDEOH�GX�F{Wp�KDXWH�SUHVVLRQ�DXVVL�ELHQ�TXH�GX�F{Wp�EDVVH�SUHVVLRQ�FH�TXL�SHUPHW�G¶REVHUYHU�OD�OXEULILFDWLRQ�GH�OD�WXUELQH�WRXW�HQ�SHUPHWWDQW��GDQV�OH�IXWXU��OD�SRVVLELOLWp�G¶DFFRXSOHPHQW�G¶XQH�SRPSH�HQ�ERXW�G¶DUEUH�3RXU�DPpOLRUHU�OH�PDXYDLV�UHQGHPHQW�GH�O¶pYDSRUDWHXU�FRQGHQVHXU�j�SODTXHV�VLWXp�HQWUH�OHV�F\FOH�KDXW�HW�EDV��O¶LGpH�G¶XQ�pYDSRUDWHXU�FRQGHQVHXU�EDVp�VXU�OD�WHFKQLTXH�GH�ILOPV�WRPEDQWV�D�pWp�DYDQFpH��8Q�ORJLFLHO�SRXU�GLPHQVLRQQHU�FHW�pFKDQJHXU�D�pWp�GpYHORSSp�SDU�OH�/DERUDWRLUH GH�WUDQVIHUW�GH�FKDOHXU�HW�GH�PDVVH�GH�O¶(3)/�/¶pWXGH� GX� FRPSRUWHPHQW� WUDQVLWRLUHV� GHV� WXUELQHV� VFUROO� D�PRQWUp� TX¶XQ�SLF�GH�FRXUDQW�Q¶HVW�SDV�pYLWDEOH� ORUV�GX�GpPDUUDJH�/HV�SHUVSHFWLYHV�IXWXUHV�FRQFHUQHQW �����WHVWV�GH�SHUIRUPDQFHV�HW�GH�SLORWDJH�GHV�QRXYHDX[�FROOHFWHXUV�j�pYDSRUDWLRQ�GLUHFWH�����DQDO\VH�GH�O¶KXLOH�VXU� OH�UHQGHPHQW�GHV�pFKDQJHXUV��OD�YLGDQJH�GH�O¶LQVWDOODWLRQ�DXUD�OLHX�DYDQW�OD�ILQ�GH�O¶DQQpH��� ��� HVVDL� G¶XQ� QRXYHDX� UpIULJpUDQ�� OH� 5� ���� ID� SRXU� UHPSODFHU� OH� 5� ����� ��� FRQFHSWLRQ� G¶XQ� QRXYHDX�FROOHFWHXU�HQ�DFLHU�LQR[\GDEOH�VDQV�VRXGXUHV�����pWXGH�GH�O¶RSWLTXH�GX�FDSWHXU�SDU�5D\�7UDFLQJ�����FRQFHSWLRQ�G¶XQ�QRXYHO�pFKDQJHXU�
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,� 2EMHFWLIV�GX�SURMHW�636 3KDVH��/HV� SULQFLSDX[� REMHFWLIV� YLVpV� VRQW� G¶DFFURvWUH� OH� UHQGHPHQW�� UpGXLUH� O¶HQFRPEUHPHQW� HW� DPpOLRUHU� GHV� SRLQWV�SRWHQWLHOV�GH�PDQTXH�GH�ILDELOLWp�,���� &DSWHXUV�HW�FKDPSV�VRODLUHVD� 'pYHORSSHU� DYHF� &2*(1(5� XQ� QRXYHDX� WXEH� FROOHFWHXU� �WXEH� VpOHFWLI� VLPSOH� DYHF� FDSWHXU� &3&��WHFKQRORJLH�VDQV�YLGH�E� &RQWULEXWLRQ� SURSUH� HW� VXSSRUW� VFLHQWLILTXH� HW� WHFKQLTXH� j� &2*(1(5� HQ� YXH� GH� FRQFHYRLU�� WHVWHU� HW�FRPSDUHU� XQH� OLJQH� GH� FDSWHXUV� DYHF� XQ� WXEH� pTXLSp� G¶XQ� FRQFHQWUDWHXU� VXSSOpPHQWDLUH� GH� W\SH� &3&��([SORUDWLRQ�FRPSOpPHQWDLUH�GHV�WHPSpUDWXUHV�VXSpULHXUHV�j������&�
,���� 7XUELQHV�VFUROO��F\FOH�25&�ELpWDJpD� $QDO\VH� SUpOLPLQDLUH� GHV� FRPSRUWHPHQWV� WUDQVLWRLUHV� GHV� WXUELQHV� VFUROO� HQ� IRQFWLRQ� GHV� SUHVVLRQV� GH�GpPDUUDJH�HW�G¶DUUrW�E� 0HVXUHV�GpWDLOOpHV�GX�FRPSRUWHPHQW�GHV�pFKDQJHXUV�GHV�F\FOHV�VXSHUSRVpV�HQ�DFFURLVVDQW�SURJUHVVLYHPHQW�OD� SURSRUWLRQ� G¶KXLOH� SRXU� ILQLU� DYHF� XQ� IRQFWLRQQHPHQW� QRUPDO� HQ� WXUELQH�� 3URSRVLWLRQ� GH� VWUDWpJLHV�G¶DPpOLRUDWLRQ�
,,� 7UDYDX[�HIIHFWXpV�HW�5pVXOWDWV�REWHQXV�HQ�����
,,���� &DSWHXUV�HW�FKDPSV�VRODLUHV,QLWLDOHPHQW� LO�pWDLW�SUpYX�GH� UHPSODFHU� � OD� OLJQH�RXHVW�pTXLSpH�GH�FROOHFWHXUV�62/(/�SDU� OH�QRXYHDX�FROOHFWHXU�j�WHFKQRORJLH� VDQV� YLGH�� 1RXV� DXULRQV� XWLOLVp� OH�PrPH� IOXLGH� FDORSRUWHXU� HW� OH�PrPH� FLUFXLW� G¶HDX� VRXV� SUHVVLRQ� j�GLVSRVLWLRQ�VXU�OH�VLWH�HW�XWLOLVp�SRXU�636�����/H�GLDPqWUH� GH� O¶DLOHWWH� TX¶XWLOLVH�&2*(1(5�GDQV� OH� QRXYHDX� FROOHFWHXU� HVW� QHWWHPHQW� LQIpULHXU� DX� GLDPqWUH�GHV�WXEHV� FROOHFWHXUV� 62/(/�� LO� UpVXOWH� XQH� SHUWH� GH� FKDUJH� EHDXFRXS� SOXV� pOHYpH� SRXU� XQ�PrPH� GpELW�� /H� WXEH� GX�FROOHFWHXU� HVW� HQ� FXLYUH�� FH� TXL� DXJPHQWH� OD� FRUURVLRQ� j� KDXWH� WHPSpUDWXUH� HW� KDXW� GpELW� SDU� UDSSRUW� j� O¶DFLHU�LQR[\GDEOH��62/(/��3RXU�pYLWHU�OD�FRUURVLRQ�GH�O¶DLOHWWH�HW�OHV�SHUWHV�GH�FKDUJHV�pOHYpHV��LO�VXIILW�GH�GLPLQXHU�OH�GpELW��6L�O¶RQ�GLPLQXH�OH�GpELW��OD�GLIIpUHQFH�GH�WHPSpUDWXUH�HQWUH� O¶HQWUpH�HW�OD�VRUWLH�GX�FROOHFWHXU�HVW�WUqV�pOHYpH��FH�TXL�VH�WUDGXLW�SDU�XQH�WHPSpUDWXUH�PR\HQQH�EDVVH�HW�XQH�SHQWH�pOHYpH�GH�QRWUH�XWLOLWp�FKDXGH�GDQV�OD�UHSUpVHQWDWLRQ�GHV�FRPSRVLWHV��&HV�FDUDFWpULVWLTXHV�GLPLQXHQW�OH�UHQGHPHQW�GH�O¶LQVWDOODWLRQ�SDU�XQH�OLPLWDWLRQ�GH�OD�WHPSpUDWXUH�PD[LPDOH�8QH�VROXWLRQ�FRQVLVWH�j�pYDSRUHU�O¶HDX�GLUHFWHPHQW�GDQV�OH�FROOHFWHXU��(Q�HIIHW��OD�FKDOHXU�ODWHQWH�GH�YDSRULVDWLRQ�GH�O¶HDX� HVW� QHWWHPHQW� VXSpULHXUH� j� OD� FKDOHXU� PDVVLTXH�� HW� OD� YDSRULVDWLRQ� VH� IDLW� j� WHPSpUDWXUH� FRQVWDQWH��/¶pYDSRUDWLRQ�GLUHFWH�SHUPHW�pJDOHPHQW�GH�OLPLWHU�OD�PDVVH�G¶HDX�HQ�FLUFXODWLRQ�GDQV�OH�FLUFXLW�FDU�OH�GLDPqWUH�GHV�FRQGXLWHV�HVW�SOXV�SHWLW�pWDQW�GRQQp�OH�IDLEOH�GpELW��'H�SOXV��O¶pQHUJLH�FRQVRPPpH�SDU�OHV�SRPSHV�HVW�SOXV�IDLEOH�FDU�OH�GpELW�HVW�SOXV�IDLEOH�
1RXV�DYRQV�G��FRQVWUXLUH�XQ�DXWUH�FLUFXLW�K\GUDXOLTXH�FRUUHVSRQGDQW�PLHX[�j�OD�QRXYHOOH�JDPPH�GH�GpELW��/H�GpELW�ORUV�GH�O¶pYDSRUDWLRQ�GLUHFWH�HVW�HQYLURQ����IRLV�LQIpULHXU�j�FHOXL�GX�FROOHFWHXU�SUpFpGHPPHQW�LQVWDOOp��1RXV�DYRQV�G��DFKHWHU�XQH�SRPSH��XQ�YDVH�G
H[SDQVLRQ��GHV�WX\DX[�HW�OHXUV�LVRODWLRQV��GHV�YDQQHV��GHV�ILOWUHV�HW�GHV�WKHUPRFRXSOHV�G
XQ�GLDPqWUH� GH� ����PP� �OH� GLDPqWUH� GHV� WKHUPRFRXSOHV� HW� GLUHFWHPHQW� OLp� DX�GLDPqWUH� GX� WXEH� GH� O
pFRXOHPHQW�PHVXUp���1RXV�DYRQV�pJDOHPHQW�G��FKDQJHU�GH�GpELWPqWUHV�PDVVLTXHV�SRXU�QH�SDV�rWUH�GDQV�OH�EDV�GH�O
pFKHOOH�GH�PHVXUH�HW�JDUDQWLU�OD�SUpFLVLRQ�/D�PHVXUH�GH�O
HIILFDFLWp�GX�FDSWHXU�VRODLUH�HVW�SOXV�FRPSOH[H�ORUVTX
LO�\�D�pYDSRUDWLRQ�SDUWLHOOH�GX�IOXLGH�FDORSRUWHXU�FDU�LO�IDXW�SUHQGUH�HQ�FRPSWH�OD�PDVVH�GH�YDSHXU�j�OD�VRUWLH�GX�FDSWHXU��/D�VROXWLRQ�DGRSWpH�FRQVLVWH�j�IDLUH�XQ ELODQ�G
pQHUJLH�VXU�OH�FDSWHXU�VRODLUH�HW�O
pFKDQJHXU�FRQGHQVHXU��ILJ������FH�TXL�LPSOLTXH�GHV�PHVXUHV�VXSSOpPHQWDLUHV�VXU�O
HDX�GH�UHIURLGLVVHPHQW��GpELW�HW�WHPSpUDWXUH�DX�FRQGHQVHXU��
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)LJXUH�� ��VFKpPD�GH�O¶LQVWDOODWLRQ��HQ�URXJH�OH�IOXLGH�FDORSRUWHXU��HQ�EOHX�O¶HDX�GH�UHIURLGLVVHPHQW/H�WUDYDLO�HIIHFWXp�DX�/(1,�SHUPHW�GH�IDLUH�GHV�PHVXUHV�GH�O
HIILFDFLWp�GX�FDSWHXU�SRXU�XQ�GpELW�YDULDQW�GH��O�PLQ�j�����O�PLQ��&HWWH�JUDQGH�SODJH�GH�GpELW�QRXV�SHUPHW�GH�YDULHU�OH�WLWUH�GH�YDSHXU�j�OD�VRUWLH�GX�FDSWHXU�GH���j���'HV� WHVWV� GH�PLVHV� DX� SRLQW� HW� GH� UpJODJH� GH� O
LQVWDOODWLRQ� VRQW� QpFHVVDLUHV�� PDLV� QRXV� GpSHQGRQV� GH� OD� SRVH� GX�FDSWHXU�
,,���� 7XUELQHV�VFUROO�HW�F\FOHV�25&�ELpWDJp
,,������ 0RGLILFDWLRQ�GH�O¶HQYHORSSH�G¶XQH�WXUELQH�VFUROO�HW�SURSRVLWLRQ�GH�SRPSH�HQ�ERXW�G¶DUEUH

)LJXUH����HQYHORSSH�GpPRQWDEOH�SRXU�WXUELQH�PDQHXURSH�6=������QRPHQFODWXUH
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8QH� QRXYHOOH� HQYHORSSH� D� pWp� FRQVWUXLWH� DILQ� G¶DGDSWHU� XQ� FRPSUHVVHXU� VFUROO�0DQHXURSH� 65���� j� XQ� XVDJH� HQ�WXUELQH�� (Q� SDUWLFXOLHU� OD� QRXYHOOH� HQYHORSSH� HVW� FRQVWUXLWH� GH� IDoRQ� j SRXYRLU� rWUH� GpPRQWpH� VRLW� GX� F{Wp� KDXWH�SUHVVLRQ��VRLW�GX�F{Wp�GX�UpVHUYRLU�G¶KXLOH�VLWXp�HQ�EDV��/¶HQVHPEOH�HVW�FRQVWUXLW�DYHF�XQ�VWDQGDUG�GH�UpVLVWDQFH�SOXV�pOHYp�TXH�O¶RULJLQDO�PDLV�PLV�j�SDUW�OD�KDXWHXU�WRWDOH��O¶XQLWp�SHXW�rWUH�pFKDQJpH�DYHF�OH�PRGqOH�G¶RULJLQH�/H�IRQFWLRQQHPHQW�HQ�WXUELQH�QpFHVVLWH�XQH�SRPSH�j�UpIULJpUDQW�OLTXLGH��'DQV�OH�FDV�R��LO�HVW�IDLW�XVDJH�G¶XQH�SRPSH�VpSDUpH��O¶HQWUDLQHPHQW�GH�FHOOH�FL�QpFHVVLWH�XQ�PRWHXU�VXSSOpPHQWDLUH�HW��j�PRLQV�G¶XQH�VROXWLRQ�j�PRWHXU�QR\p��LO�VH�SRVH�XQ�SUREOqPH�GH�MRLQWV�HW�GH�OXEULILFDWLRQ��/D�VROXWLRQ�DFWXHOOH��ILJ�����IDLW�DSSHO�j�XQH�SRPSH�j�PHPEUDQHV�PXOWLSOHV�GRQW�OD�PDWLqUH�SHXW�rWUH�SOXV�RX�PRLQV�FRPSDWLEOHV�DYHF�OH�UpIULJpUDQW�HW�O¶KXLOH�TX¶LO�YpKLFXOH��(Q�HIIHW��GHV�PHPEUDQHV� SHXYHQW� UpVLVWHU j� XQ� OLTXLGH� GDQV� OH� VHQV� G¶XQH�QRQ� GLOXWLRQ� GH� VHV� FRPSRVDQWV� FKLPLTXHV�PDLV�G¶DXWUH�SDUW�VXELU�GHV�GpIRUPDWLRQV��JRQIOHPHQW��HW�SUpVHQWHU�XQH�SRURVLWp�VpOHFWLYH�j�FHUWDLQV�SURGXLWV��'DQV�OH�FDV�GH�PHPEUDQHV�DFWLRQQpHV�SDU�XQH�KXLOH��XQH�SHWLWH�SDUWLH�GX IOXLGH�SRPSp�SHXW�PLJUHU�j�WUDYHUV�OD�PHPEUDQH�GX�F{Wp�GH�O¶KXLOH�PRWULFH��FH�TXL�SHXW�DYRLU�GHV�HIIHWV�LQGpVLUDEOHV�HQ�SDUWLFXOLHU�DX�GpPDUUDJH�GH�OD�SRPSH�,O�HVW�SURSRVp�LFL�XQ�FRQFHSW�GH�SRPSH�IL[p�j�O¶H[WUpPLWp�LQIpULHXUH�GH�OD�WXUELQH�XWLOLVDQW�OH�F{Wp�DFFHVVLEOH�GH�O¶D[H�PRWHXU�HW�O¶KXLOH�GX�UpVHUYRLU�FRPPH�OXEULILDQW��&HFL�SHUPHW�G¶XWLOLVHU�XQH�SRPSH�j�SLVWRQ��pYLWDQW�DLQVL�OH�SUREOqPH�GHV�PHPEUDQHV��/¶HQWUDLQHPHQW�GLUHFW�pOLPLQH�OH�PRWHXU�HW�OHV�SHUWHV�GH�UHQGHPHQW�TXL�\�VRQW�DVVRFLpHV�/D�SRPSH�VH�PRQWH�VLPSOHPHQW�j�OD�SODFH�GX�FRXYHUFOH�LQIpULHXU��FDUWHU��
/¶HQYHORSSH�D�pWp� IDEULTXpH�DX�/(1,�� HOOH� D� pWp� WHVWpH�HW�FRPSWDELOLVH�XQH�TXLQ]DLQH�G¶KHXUHV�GH� IRQFWLRQQHPHQW�VDQV�SUREOqPHV��1RXV�DYRQV�GpPRQWp�OHV�GHX[�IODVTXHV�HW�QRXV�DYRQV�FRQVWDWp�OD�ERQQH�OXEULILFDWLRQ�GX�VFUROO��/HV�HVVDLV�GX�FRPSRUWHPHQW�WUDQVLWRLUH�TXL�VXLYHQW�RQW�pWp�HIIHFWXp�VXU�FHWWH�WXUELQH�,,������ $QDO\VH�GX�FRPSRUWHPHQW�WUDQVLWRLUH�GHV�WXUELQHV�VFUROO/HV�IDEULFDQWV�GHV�FRPSUHVVHXUV�VFUROO��TXH�QRXV�XWLOLVRQV�FRPPH�WXUELQH�GDQV�QRWUH FDV��RQW�FKDQJp�OHXU�GHVLJQ��FH�TXL�SRVH�GHV�SUREOqPHV�ORUV�GX�GpPDUUDJH��3RXU�DQDO\VHU�FH�SKpQRPqQH��QRXV�DYRQV�IDLW�GHV�WHVWV�SRXU�GLIIpUHQWHV�SURFpGXUHV�GH�GpPDUUDJH��9RLFL�OHV�GLIIpUHQWHV�SURFpGXUHV �
D� )HUPHWXUH�GX�E\�SDVV�GH�OD�WXUELQH�HW�FRXSODJH�GH OD�WXUELQH�VLPXOWDQpPHQW�/RUV� GX� GpPDUUDJH�� OD� WXUELQH� YD� IRQFWLRQQHU� HQ� PRGH� © PRWHXU ª� GXUDQW� OD� SKDVH� G¶DFFpOpUDWLRQ�� &HWWH�SURFpGXUH� SHUPHW� GH� JDUDQWLU� OH� GpFROOHPHQW� GH� OD� WXUELQH� HW� VD�PLVH� HQ� URWDWLRQ�� HOOH� pYLWH� GHV� VXUSUHVVLRQV�LPSRUWDQWHV�GDQV�OD�SDUWLH�KDXWH�SUHVVLRQ��3DU�FRQWUH��OD�WXUELQH�YD�FRQVRPPHU�GH�OD�SXLVVDQFH�MXVTX¶j�FH�TXH�VD�YLWHVVH�GH�URWDWLRQ�GpSDVVH�OH����+]�GX�UpVHDX��/H�SDVVDJH�GX�PRGH�© PRWHXU ª�DX�PRGH�©JpQpUDWHXU ª�VH�IDLW�QDWXUHOOHPHQW�SDU�LQYHUVLRQ�GHV�IOX[�
E� )HUPHWXUH�GX�E\�SDVV�SXLV FRXSODJH�GH�OD�WXUELQH�&HWWH�SURFpGXUH�HVW� WUqV�VLPLODLUH�j� OD�SUpFpGHQWH��HOOH�DXJPHQWH�VLPSOHPHQW�OH�UDSSRUW�GH�SUHVVLRQ��FDU�OH�E\�SDVV� HVW� IHUPp� HW� OD� WXUELQH� QH� WRXUQH� SDV�� 3DU� FRQWUH� HOOH� HVW� SOXV� ULVTXpH� FDU� RQ�PDvWULVH� SDV� SDUIDLWHPHQW�O¶DXJPHQWDWLRQ� GH� SUHVVLRQ� j� O¶HQWUpH� GH� OD� WXUELQH�� 2Q� FRQVWDWH� TXH� OD� FRQVRPPDWLRQ� GH� SXLVVDQFH� HVW�OpJqUHPHQW�LQIpULHXU�DX�FDV�D���3DU�FRQWUH��OD�PRQWpH�HQ�UpJLPH�TXL�HVW�SOXV�UDSLGH�
F� 'pFROOHPHQW�GH�OD�WXUELQH�SDU�XQH�LPSXOVLRQ��IHUPHWXUH�GX�E\�SDVV�SXLV�FRXSODJH�ORUVTXH�OD�YLWHVVH�GH�URWDWLRQ�GpSDVVH����+]�&HWWH�DSSURFKH�DYDLW�pWp�HQYLVDJpH��SRXU�GpFROOHU�OD�WXUELQH�DYDQW�GH�OD�FRXSOHU��,O�HVW�FODLU�TXH�FH�Q¶HVW�SDV�XQH�ERQQH�VROXWLRQ�FDU�QRXV�DYRQV���SLFV�GH�FRQVRPPDWLRQ��XQ�ORUV�GX�GpFROOHPHQW�HW�XQ�ORUV�GX�FRXSODJH�
G� /D�WXUELQH�WRXUQH�OLEUHPHQW��)HUPHWXUH�GX�E\�SDVV�SXLV�FRXSODJH�ORUVTXH�OD�YLWHVVH�GH�URWDWLRQ�GpSDVVH����+]�'DQV�FH�FDV��OD�WXUELQH�Q¶HVW�SDV�FROOpH��HOOH�WRXUQH�G¶HOOH�PrPH��&HWWH�SURFpGXUH�Q¶HVW�SDV�UpDOLVDEOH�VXU�WRXWHV�OHV�WXUELQHV��HOOH�GpSHQG�GX�GHVLJQ�GX�VFUROO�2Q�UHPDUTXH��XQ�SLF�GH�SXLVVDQFH�QpJDWLI��PrPH�VL�O¶RQ�FRXSOH�OD�WXUELQH�j����+]��&H�SKpQRPqQH�SURYLHQW�GH�O¶pWDEOLVVHPHQW�GH�OD�WHQVLRQ�GDQV�OH�JpQpUDWHXU�HW�GH�OD�FKXWH�GH�YLWHVVH�GH�OD�WXUELQH�ORUV�GH�O¶DFFRXSOHPHQW��/H�SLF�GH�SXLVVDQFH�QpJDWLI�HVW�QHWWHPHQW�LQIpULHXU��HQYLURQ������GH�D���E��RX�F��
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3XLVVDQFH�HW�WHQVLRQ�HQ�IRQFWLRQ�GX�WHPSV��FDV�F� 3XLVVDQFH�HW�WHQVLRQ�HQ�IRQFWLRQ�GX�WHPSV��FDV�G�

,,������ 'pYHORSSHPHQW�G¶XQ�ORJLFLHO�SRXU�OH�GLPHQVLRQQHPHQW�G¶XQ�pYDSRUDWHXU �FRQGHQVHXU�j�ILOP�WRPEDQW'HV� pWXGHV� SUpFpGHQWHV� RQW� PLV� HQ� pYLGHQFH� XQ� PDXYDLV� UHQGHPHQW� GH� O¶pYDSRUDWHXU�FRQGHQVHXU� VLWXp� HQWUH� OHV�F\FOHV�KDXW�HW�EDV��3RXU�SDOLHU�j�FH�GLVIRQFWLRQQHPHQW�O¶LGpH�G¶XQ�pYDSRUDWHXU�FRQGHQVHXU�EDVp�VXU�OD�WHFKQLTXH�GH�ILOP�WRPEDQW�D�pWp�DYDQFpH��/D�SUHPLqUH�pWDSH��TXL�IDLW�O¶REMHW�GH�FH�WUDYDLO��HVW�OH�GpYHORSSHPHQW�G
XQ�ORJLFLHO�SRXU�GLPHQVLRQQHU�FHW�pFKDQJHXU�,,�������� /HV�pFKDQJHXUV�j�ILOPV�WRPEDQWV'DQV� FHWWH� VHFWLRQ� QRXV� GpFULYRQV� VXFFLQFWHPHQW� OD� WHFKQLTXH� GHV� pFKDQJHXUV� j� ILOPV� WRPEDQWV� WHOOH� TXH� QRXV�GpVLURQV�O¶DSSOLTXHU��3UpFLVRQV�SUHPLqUHPHQW�TXH�O¶pYDSRUDWLRQ�VH�IHUD�j�O¶H[WpULHXU�GHV�WXEHV�HW�OD�FRQGHQVDWLRQ�j�O¶LQWpULHXU�� /H� SULQFLSH� UHSRVH� VXU� XQH� VpULH� GH� WXEHV� VXSHUSRVpV� OHV� XQV� DX[� DXWUHV�� /H� OLTXLGH� j� pYDSRUHU� HVW�XQLIRUPpPHQW�UpSDUWL�VXU� OH� WXEH�VXSpULHXU�HW�FRXOH�GH�WXEH�HQ�WXEH�MXVTX¶DX�SOXV�EDV��&KDTXH�WXEH�HVW�FRQQHFWp�D�FHOXL� GX� GHVVRXV� SDU� XQ� FRXGH�� GH� VRUWH� TXH� OH� IOXLGH� j� FRQGHQVHU� HQWUH� SDU� OH� WXEH� VXSpULHXU� HW� VRUW� SDU� OH� WXEH�LQIpULHXU�FRPPH�OH�PRQWUH�OD�ILJXUH���

)LJXUH�����6FKpPD�GH�O¶pYDSRUDWLRQ���FRQGHQVDWLRQ�SDU�ILOP�WRPEDQW
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pYROXWLRQ� GHV� FRHIILFLHQWV� GH� WUDQVIHUW� GH� FKDOHXU� SRXU� O
pYDSRUDWLRQ� HW� OD� FRQGHQVDWLRQ� HW� OD�SXLVVDQFH�� FRWp� FRQGHQVDWLRQ� OH� ORQJ� GHV� WXEHV� VXSHUSRVpV�� &HWWH� VLPXODWLRQ� D� pWp� UpDOLVpH� GDQV� OHV� FRQGLWLRQV�UpVXPpHV�GDQV�OH�WDEOHDX�FL�GHVVRXV�
/RQJXHXU� G¶XQ�WXEH��P� 1RPEUH�GH�]RQH�GH�FDOFXO 1RPEUH� GH�FRORQQHV� �WXEHV�MX[WDSRVpV�

1RPEUH� GH� OLJQHV��SDVV�� �WXEHV�VXSHUSRVp�
'LVWDQFH�LQWHUWXEH�PP�

��� � � � ��)OXLGH 'pELW�PDVVLTXH�NJ���V� 7�G¶HQWUpH���&� 7� GH� VDWXUDWLRQ���&� 7DX[� GH� YLGH�LQLWLDO� j�O¶HQWUpH
'LDPqWUH� GX�WXEH

5���ID��FRQGHQVDWLRQ� ���� �� �� � �
5���D��pYDSRUDWLRQ� ���� �� �� � ��

)LJXUH�����(YROXWLRQ�GHV�FRHIILFLHQWV�GH�WUDQVIHUW�GH�FKDOHXU�SRXU�OµpYDSRUDWLRQ��EOHX��HW�OD�FRQGHQVDWLRQ��URVH���/¶DEVFLVVH���FRUUHVSRQG�j�O¶HQWUpH�GDQV�OH�WXEH�GX�KDXW�
)LJXUH�����(YROXWLRQ�GH�OD�SXLVVDQFH�pFKDQJpH�SDU�]RQH��/¶DEVFLVVH���FRUUHVSRQG�j�O¶HQWUpH�GDQV�OH�WXEH�GX�KDXW�

,,�������� &RQFOXVLRQV/H�ORJLFLHO�TXL�D�pWp�GpYHORSSp�SHUPHW�GH�GLPHQVLRQQHU�XQ�pYDSRUDWHXU�� FRQGHQVHXU�j�ILOP�WRPEDQW�GDQV�OH�FDV�R��O
pYDSRUDWLRQ�HVW�H[WHUQH�DX[� WXEHV�HW� OD�FRQGHQVDWLRQ� LQWHUQH��/H�ORJLFLHO�HVW�GLVSRQLEOH�HW�RSpUDWLRQQHO�FRPPH�OH�PRQWUHQW�OHV�UpVXOWDWV�SUpVHQWpV�LFL��3DU�DLOOHXUV��O
DUFKLWHFWXUH�PRGXODLUH�GX�SURJUDPPH�SHUPHW�G
DSSRUWHU�DLVpPHQW�GHV�DPpOLRUDWLRQV�GDQV�OH�IXWXU�
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