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3RVWRMQVNL� LQ�3UHGMDPVNL�MDPVNL�VLVWHP�VWD�SUHWUSHOD�ÈWHYLOQH�QDUDYQH�QHVUHßH��5HNRUGQR�SRSODYR�Y�]DGQMLK����
OHWLK� MH�3RVWRMQVNL� MDPVNL�VLVWHP��JOHGH�QD�]JRGRYLQVNH�YLUH��GRÊLYHO� VHSWHPEUD�������NR� MH�QLYR�YRGH�Y�7DUWDUXVX
VHJDO�GR�QDGPRUVNH�YLÈLQH�������P��6HSWHPEUD������MH�SRSODYD�VHJDOD�VNRUDM���P�QLÊMH��=DWR�SD�]DGQMH�SRSODYH�OHWD
�����SUHGVWDYOMDMR�UHNRUG�Y�3UHGMDPVNHP�MDPVNHP�VLVWHPX��VDM�MH�YRGD�Y�.RQMVNHP�KOHYX�SULÈOD�GR�QDGPRUVNH�YLÈLQH
������P��NDU�MH�YVDM���P�YLÈMH�NRW�SRSODYH�OHWD�������2E�SRWUHVLK�VH�Y�MDPDK�VOLÈLMR�SUHGYVHP�EURQWLGL��UHGNR�VH�ßXWL
WXGL�QLKDQMH�WDO��*OHGH�QD�]JRGRYLQVNH�YLUH�VH�MH�RE�&HUNQLÈNHP�SRWUHVX��0 �����OHWD������Y�3RVWRMQVNHP�MDPVNHP
VLVWHPX�]UXÈLO�VWDODJPLW��,]�3RVWRMQVNHJD�MDPVNHJD�VLVWHPD�LPDPR�GRND]H�WXGL�R�XGDULK�VWUHOH��NL�ODKNR�SRÈNRGXMHMR
UD]LVNRYDOQH�LQÈWUXPHQWH�

.OMXÞQH�EHVHGH��SRSODYD��SRWUHV��XGDU�VWUHOH��3RVWRMQVNL�MDPVNL�VLVWHP��3UHGMDPVNL�MDPVNL�VLVWHP��6ORYHQLMD
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,�VLVWHPL�VRWWHUUDQHL�GL�3RVWXPLD�H�3UHGMDPD�VRQR�VWDWL�FROSLWL�GD�QXPHURVH�FDWDVWURIL�QDWXUDOL��1HO�VHWWHPEUH�GHO
������TXDQGR�LO�OLYHOOR�GHOO
DFTXD�QHO�SDVVDJJLR�GL�7DUWDUXV�UDJJLXQVH�L�������P�VRSUD�LO�OLYHOOR�GHO�PDUH��VL�YHULILFw
QHO� VLVWHPD� VRWWHUUDQHR� GL� 3RVWXPLD� O
DOOXYLRQH� UHFRUG� GHJOL� XOWLPL� ���� DQQL�� 1HO� VHWWHPEUH� GHO� ����� O
DOOXYLRQH
UDJJLXQVH���P�G
DOWH]]D�LQ�PHQR��1HO�VLVWHPD�VRWWHUUDQHR�GL�3UHGMDPD�LQYHFH��VRQR�SURSULR�OH�XOWLPH�DOOXYLRQL�GHO
����� D� UDSSUHVHQWDUH� XQ� UHFRUG�� SRLFKn� LO� OLYHOOR� GHOO
DFTXD�KD� UDJJLXQWR� L� ������P� VRSUD� LO� OLYHOOR� GHO�PDUH� QHO
.RQMVNL�KOHY��RVVLD� DOPHQR���P� LQ�SL|� ULVSHWWR� DOO
DOOXYLRQH�GHO�������'XUDQWH� L� WHUUHPRWL�� QHOOH� JURWWH� VL� VHQWRQR
VRSUDWWXWWR�L�EURQWLGL��UDUDPHQWH�VL�SHUFHSLVFRQR�RVFLOOD]LRQL�GHO�VXROR�� ,Q�EDVH�DL�GDWL�VWRULFL�GLVSRQLELOL��GXUDQWH�LO
WHUUHPRWR�GL�&HUNQLFD� �0 �����GHO�������QHO� VLVWHPD� VRWWHUUDQHR�GL�3RVWXPLD�FUROOw�XQD� VWDODJPLWH��3HU� LO� VLVWHPD
VRWWHUUDQHR�GL�3RVWXPLD�HVLVWRQR�DQFKH�WHVWLPRQLDQ]H�GL�FROSL�GL�IXOPLQH��FKH�SRVVRQR�GDQQHJJLDUH�JOL�VWUXPHQWL�GD
ULFHUFD�

3DUROH�FKLDYH��DOOXYLRQH��WHUUHPRWR��IXOPLQH��VLVWHPD�VRWWHUUDQHR�GL�3RVWXPLD��VLVWHPD�VRWWHUUDQHR�GL�3UHGMDPD�
6ORYHQLD
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9� ]DGQMLK� OHWLK� VH� ÊLUL� SUHSULáDQMH�� GD� VH� QDUDYQH
QHVUHáH� SRYHáXMHMR�� .HU� SUHGVWDYOMD� NUDV� NDU� ���
SRYUÊMD�6ORYHQLMH��.UDQMF�HW�DO���������� MH�WR�SRPHPEQR
REPRáMH� WXGL� ]D� UD]XPHYDQMH� SRMDYOMDQMD� QDUDYQLK� QH�
VUHá��3RSODYH�NRW� WXGL� VXÊR�QD�NUDÊNLK� SROMLK� WHÌNR� ÊWH�
MHPR�PHG�QDUDYQH�QHVUHáH��VDM�JUH�]D�QRUPDOQH�UD]PHUH
QD� NUDÊNLK� WHUHQLK�� 6HYHGD� SD� MH� Y� SULPHUX� áORYHÊNHJD
WUSOMHQMD�DOL�FHOR�ÌUWHY�VPLVHOQR�JRYRULWL�WXGL�R�QDUDYQLK
QHVUHáDK�QD�NUDVX�

.HU�,QÊWLWXW�]D�UD]LVNRYDQMH�NUDVD�=5&�6$=8�RG�OHWD
����� RSUDYOMD� QDORJR� MDPVNHJD� VNUEQLND� �NRW� SRPRá
GUXÌEL�� NL� XSUDYOMD� V� 3RVWRMQVNLP� LQ� 3UHGMDPVNLP� MDP�
VNLP� VLVWHPRP��� VPR� Y� RNYLUX� SRSLVD� VWDULK� SRVHJRY� Y
REHK�MDPVNLK�VLVWHPLK�UD]LVNRYDOL�QDUDYQH�QHVUHáH��*UH
]D� SRPHPEQL� NUDÊNL� MDPL�� NL� VWD� QD� SUYHP� LQ� GUXJHP
PHVWX� SR� GROÌLQL� URYRY� Y� 6ORYHQLML�� 3R� ÊWHYLOX� RELVNR�
YDOFHY� SD� MH� 3RVWRMQVNL� MDPVNL� VLVWHP� V� VNRUDM� �������
RELVNRYDOFL� QD� OHWR� UHNRUGHU� WXGL� Y� VYHWRYQHP� PHULOX�
àODQHN� REUDYQDYD� SRSODYH�� SRWUHVH� LQ� XGDUH� VWUHOH�� LQ
VLFHU� SULPHUH�� NL� VR� GREUR� GRNXPHQWLUDQL�� 3UDY� JRWRYR
REVWDMD�ÊH�YHá�]JRGRYLQVNLK�LQ�DUKLYVNLK�YLURY�SUHGYVHP
Y�QHPÊáLQL��NL�SD�RVWDMDMR�QHREGHODQL�

0(72'2/2*,-$

9HáOHWQR�VSUHPOMDQMH�LQ�RELVNRYDQMH�3RVWRMQVNHJD�LQ
3UHGMDPVNHJD�MDPVNHJD�VLVWHPD�MH�ELOD�RVQRYD�]D� UD]X�
PHYDQMH�SURFHVRY�Y�SULPHUX�L]UHGQLK�GRJRGNRY�Y�REHK
MDPDK��2SUDYOMHQR�MH�ELOR�WDNR�GRNXPHQWLUDQMH�L]UHGQLK
GRJRGNRY� NRW� WXGL� EHOHÌHQMH� RVHEQLK� VSRURáLO� VRGHODY�
FHY�LQ�MDPVNLK�YRGQLNRY��$QDOL]LUDQL�VR�ELOL�]JRGRYLQVNL
YLUL� LQ� OLWHUDWXUD� WHU� RSUDYOMHQL� SUHYRGL� L]� WXMLK� MH]LNRY�
1D� SRGODJL� JHRGHWVNLK� SRGDWNRY� LQ� MDPVNLK� QDáUWRY� VR
GRORáHQH�QDGPRUVNH�YLÊLQH�SRSODY�

5(=8/7$7,�,1�5$=35$9$

3RSODYH

5RYL� 3RVWRMQVNHJD� MDPVNHJD� VLVWHPD� VR� Y� VYRML� SUH�
WHNORVWL�GRÌLYHOL�WDNR�ÊWHYLOQH�SRSODYH�NRW�WXGL�RGQDÊDQMH
PDWHULDOD�� 9� ]DGQMLK� ������ GR� ������� OHWLK� MH� *RV�
SRGDULá� ������� VNOHSDO�QD�REGREMD�SRSODY�Y�àDUREQHP
YUWX�� SD� WXGL� QD� REGREMD� QDVWDMDQMD� VLJH� Y� WRSOHMÊLK
REGREMLK�WHU�QD�SRVHGDQMH�WDO�SUHG�RGODJDQMHP�VLJH�

+DEH� ������� RPHQMD� YHOLNR� SRSODYR� SUHG� 3RVWRMQ�
VNLP�MDPVNLP�VLVWHPRP�OHWD�������NL� MH�RGQHVOD�0RGUL�
MDQRY�POLQ��ÉOR�QDM�EL�]D�SUYRWHQ�POLQ��SRVWDYOMHQ�EOLÌMH
SRQRUX�3LYNH�RG�GDQDÊQMHJD�POLQD��.UDQMF�HW�DO���������
'DQDÊQML�POLQ�MH�SUHQHKDO�REUDWRYDWL��������������NR�MH
YHOLND� YRGD� RGQHVOD� ]DGQML� GYH� POLQVNL� NROHVL� �+DEH�
������

/HWD������VR�Y�7DUWDUXVX�SRG�YRGVWYRP�RGJRYRUQHJD
XSUDYQLND�3RVWRMQVNH�MDPH�L]NRSDOL�XPHWQL�WXQHO�GROÌLQH

��P� WHU� MDQXDUMD� ����� ]DáHOL� ]� QDPHVWLWYLMR� SRG]HPQH
UD]LVNRYDOQH� SRVWDMH� V� KRUL]RQWDOQLPL� QLKDOL� V� IRWR�
JUDIVNLP� EHOHÌHQMHP�� =� GYHPD� QLKDORPD� VR� EHOHÌLOL
PLQLPDOQH� RGNORQH� RG� YHUWLNDOH�� 9� REGREMX� PHUMHQMD
RSLVXMHMR� KLWUR� QDUDÊáDQMH� UHNH� 3LYNH� LQ� ]QLÌDQMH� ]D�
KRGQHJD� EORND� WHU� SRXGDUMDMR�� GD� VR� SROHJ� UD]LVNDY
SOLPRYDQMD� ]HPHOMVNH� VNRUMH� SULGREOMHQL� SRGDWNL� SR�
PHPEQL� WXGL� ]D� UD]XPHYDQMH� SRG]HPQH� KLGURJUDILMH
NUDVD�WHU�VHL]PRORJLMR��&DUQHUD��������

-HVHQL� OHWD������VR�ELOL�]DUDGL�SRSODY�SRG]HPHOMVNH
3LYNH�LQÊWUXPHQWL�Y�MDPL�]DOLWL�]�YRGR��]DWR�VR�MLK�PRUDOL
RGVWUDQLWL�� 1DGPRUVND� YLÊLQD� YKRGD� Y� XPHWQL� WXQHO� MH
������P��LQÊWUXPHQWL�SD�VR�ELOL�SRVWDYOMHQL�������P�QDG
PRUMHP�� NDU� MH� WXGL� QLYR� QDMYLÊMLK� SRSODY� OHWD� �����
.RQHF�DYJXVWD������VR�SRG]HPHOMVNL�ODERUDWRULM�SRQRY�
QR� XVSRVRELOL�� YHQGDU� VR� VH� Y� SUYLK� GYHK� WHGQLK� GH�
FHPEUD������SRQRYLOH� SRSODYH� LQ� SUHNLQLOH�PHUMHQMD� Y
7DUWDUXVX��6SRPODGL�OHWD������VR�SR�SHWLK�PHVHFLK�EUH]
PHULWHY� LQÊWUXPHQWH� SUHVWDYLOL� Y� GUXJ� GHO� 3RVWRMQVNHJD
MDPVNHJD� VLVWHPD�� NMHU� MLK� SRSODYH� QLVR�YHá� GRVHJOH�� 9

6O�� ��� 3RSODYH� VHSWHPEUD� ������ SRQRU� UHNH� 3LYNH� Y
3RVWRMQVNL�MDPVNL�VLVWHP���)RWR��6��ÈHEHOD�
)LJ�� ��� )ORRGV� RI� 6HSWHPEHU� ������ WKH� 3LYND� 5LYHU
VLQNLQJ�LQWR�3RVWRMQD�FDYH�V\VWHP���3KRWR��6��ÈHEHOD�
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6O�����7ORULV�����3RVWRMQVNHJD�LQ�����3UHGMDPVNHJD�MDPVNHJD�VLVWHPD��/HJHQGD��$���SRSODYH��� ������� �������%��
PHVWR�SRGUWHJD�NDSQLND�]DUDGL�SRWUHVD� OHWD�������&���XGDUL� VWUHOH� �� ������� �������'���XJUH]�Y�3UHGMDPVNHP
MDPVNHP�VLVWHPX�
)LJ�����*URXQG�SODQ�RI�����3RVWRMQD�DQG�����3UHGMDPD�FDYH�V\VWHPV��/HJHQG��$���IORRGV��� ������� �������%���WKH
SODFH�ZKHUH�VWDODJPLWH�FROODSVHG�GXH� WR������HDUWKTXDNH��&��� VWURNHV�RI� OLJKWQLQJ� �� ������� �������'��� IORRU
FROODSVH�LQ�3UHGMDPD�FDYH�V\VWHP�
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6O�� ��� 0RGULMDQRY� POLQ� LQ� QLYR� UHNRUGQLK� SRSODY� UHNH
3LYNH���)RWR��6��ÈHEHOD�
)LJ�����0RGULMDQ�PLOO�DQG�OHYHO�RI�WKH�3LYND�5LYHU�UHFRUG
IORRGV���3KRWR��6��ÈHEHOD�

6O�����6OHGL�SRSODY������QD�SRQRUX�/RNYH�Y�3UHGMDPVNL
MDPVNL�VLVWHP���)RWR��6��ÈHEHOD�
)LJ�����7UDFHV�RI�IORRGV�LQ������DW�WKH�/RNYD�5LYHU�VLQN
LQWR�3UHGMDPD�FDYH�V\VWHP���3KRWR��6��ÈHEHOD�

OHWX� ����� VR� VH� PHUMHQMD� SOLPRYDQMD� ]HPHOMVNH� VNRUMH
QDGDOMHYDOD��5��5��*URWWH�GHPDQLDOL�GL�3RVWXPLD��������
YHUMHWQR�ÊH�QDSUHM�Y�XPHWQHP�WXQHOX�Y�7DUWDUXVX�

3RSODYH� VR� �������� ��� ����� ]DMHOH� REVHÌHQ� GHO
6ORYHQLMH�LQ�VHJDOH�WXGL�QD�+UYDÊNR�

3UL� ]DGQML� SRSODYL� SRQRUD� 3LYNH� �6O�� ��� MH� YRGD� SUL
0RGULMDQRYHP�POLQX�GQH�������������GRVHJOD�������P
QDG�PRUMHP��)��'UROH��RVHEQR�VSRURßLOR���9�3RVWRMQVNHP
MDPVNHP�VLVWHPX�MH�ELOD�YRGD�GR�QDGPRUVNH�YLÊLQH����
P�LQ�VLFHU�Y�7DUWDUXVX��-��+DMQD��RVHEQR�VSRURßLOR���NDU�MH
VNRUDM���P�QLÌMH�RG�VWDQMD�OHWD�������6O�����

1D�0RGULMDQRYHP�POLQX�VR�]DEHOHÌHQH�WXGL�SRSODYH
OHWD� ����� ����� ������ NR� MH� YRGD� VHJDOD� GR� ���� P� QDG
PRUMHP��'QH��������������MH�YRGD�VHJDOD�GR�QDGPRUVNH
YLÊLQH� ����P� LQ� GQH� ���� ���� ����� GR� ������P� �6O�� ���
'HFHPEUD� ����� MH� YRGD�� NL� MH� SURQLFDOD� VNR]L� MDPVNL
VWURS�� QD� QHNDWHULK�PHVWLK� Y� 6WDUL� MDPL� VNRUDM� SRSODYLOD
ÌHOH]QLÊNH�WLUH�

,]UHGQR� GHÌHYMH� MH� ��� ��� ����� SRY]URáLOR� QDVWDQHN

MH]HUD� SUHG� 3UHGMDPVNLP� MDPVNLP� VLVWHPRP� �+DEH�
������� =DGQMH� SRSODYH� ���� ��� ����� VR� SUL� 3UHGMDPL
VHJDOH�ÊH�YLÊMH��6O������9�.RQMVNHP�KOHYX�MH�YRGD�VHJOD�GR
QDGPRUVNH�YLÊLQH�������P��Y�9HOLNL�GYRUDQL�SD�GR������
P��-��+DMQD��RVHEQR�VSRURßLOR���WDNR�GD�MH�ELO�SUHKRG�GR
6WDUH�MDPH�]DOLW�

'QH�������������GRSROGDQ�SR�XPLNX�YRGH��NL�MH�]D�
MH]LOD�/RNYR��MH�6HUJHMD�.DULÌ��RVHEQR�VSRURßLOR��Y�.RQM�
VNHP�KOHYX�RSD]LOD�XJUH]�SUHPHUD�RNURJ���P�LQ�JORELQH
��GR���GP��6O������8JUH]�VH�QDKDMD�QD�QDGPRUVNL�YLÊLQL
������� P�� *OHGH� QD� MDPVNH� QDáUWH� �+DEH�� ������ VH
RNURJ����P�SRG�XJUH]RP�QDKDMDMR�URYL�=PDMHYH�OXNQMH
�����P�QDG�PRUMHP���RNURJ����P�SRG�XJUH]RP�SD� URY
/RNYH������P�QDG�PRUMHP���2EPRáMH��NMHU�VH�MH�SRMDYLO
XJUH]��QL�ELOR�SRSODYOMHQR��8JUH]�VH�MH�SRMDYLO�SR�XPLNX
YRGH�� WR� MH� ���� ��� ����� ]MXWUDM� R]LURPD� GRSROGDQ�� 9
VSRGDM� OHÌHáLK� URYLK� MH� YRGD� L]SRGMHGOD� �YHUMHWQR� SR
UD]SRNL�� VWURS�� XPLN� YRGH� SD� MH� SRY]URáLO� XJUH]� Y� VH�
GLPHQWX�Y�]JRUQMHP�URYX�
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3RWUHVL

6SHOHRVHL]PRORJLMD� UD]LVNXMH� VOHGRYH� SRWUHVRY� Y
NUDÊNLK� MDPDK�� 7L� VH� NDÌHMR� NRW� SUHWUWL� NDSQLNL� LQ� VLJD�
QHSUDYLOQRVWL�Y�UDVWL�NDSQLNRY��NRW�GHIRUPDFLMH�VWUXNWXUH
MDPVNLK� VHGLPHQWRY�� SUHPLNL� RE� UD]SRNDK� LQ� OH]LNDK�
SRGRUL� WHU� REVHL]PLáQL� SUHPLNL� SUHORPRY�� 3UL� WHP� MH
SRPHPEQR� GRND]DWL� VHL]PLáQL� GRJRGHN� Y� MDPL� LQ� JD
SRYH]DWL�]�GRND]L�QD�SRYUÊMX��VDM�ODKNR�WXGL�GUXJL�NUDÊNL
SURFHVL�SRY]URáLMR�HQDNH�VOHGRYH��%HFNHU�HW�DO���������

àHSUDY� YHOMD�� GD� VR� PHG� SRWUHVL� NUDÊNH� MDPH� YHáL�
QRPD� ]HOR� VWDELOQH�� SD� LPDPR� WXGL� QHNDM� GREULK� GR�
ND]RY� �QSU�� ]DPDNQMHQL� NDSQLNL�� ]ORPOMHQL� WDQNL� VWD�
ODNWLWL�FHYNH�� SRGUWL� NDSQLNL� LWG�� �� ]D� GDQDÊQMR� LQ� VWDUR
WHNWRQVNR� DNWLYQRVW� Y� NUDÊNLK� MDPDK� �3RVWSLVFKO� HW� DO��
������ *LOOL�� ������ %HFNHU� HW� DO��� ������ .DJDQ� HW� DO��
������ÉHEHOD�����������D������F��

=DEHOHÌHQLK�MH�YHá�SULáHYDQM��NDNR�VH�Y�]DGQMLK� OHWLK
áXWLMR� SRWUHVL� Y� 3RVWRMQVNHP� MDPVNHP� VLVWHPX� �*ODÌDU�
������ÉHEHOD������������F���1DMEROM� VH� VOLÊL�]YRN�SRGR�
EHQ�EOLÌDMRáHPX� VH�YODNX��YáDVLK� VH� VOLÊL�FHOR�SRN�� UHG�
NHMH�VH�áXWL�YDORYDQMH�R]LURPD�QLKDQMH� WDO��9�%LRVSHOHR�
ORÊNL�SRVWDML��NL� VH�QDKDMD� OH�������P� VWUDQ�RG�YKRGD�Y
MDPR��SD�VR�MDPVNL�YRGQLNL�áXWLOL�WUHVHQMH�WDO�LQ�RJUDMH�

2� XáLQNLK� ,GULMVNHJD� SRWUHVD� L]� OHWD� ����� LQ� /MXE�
OMDQVNHJD�SRWUHVD�L]�OHWD������QD�3RVWRMQVNL�LQ�3UHGMDP�
VNL�MDPVNL�VLVWHP�ÊH�QLVPR�QDÊOL�]DEHOHÌHQLK�SULáHYDQM�

(GHQ�QDMVWDUHMÊLK�]DSLVRY�R�SRWUHVX�Y�EOLÌLQL�3RVWRMQ�
VNHJD� MDPVNHJD� VLVWHPD� RVWDMD� 6FKPLGORY� ]DSLV
�6FKPLGO�� ������� RSLVXMH� SRWUHV� ��� ��� ������ NL� VH� MH
PRáQR�áXWLO�Y�3RVWRMQL�LQ�3ODQLQL��3R�5LEDULáX��������MH
ELO�WR�SRWUHV�Y�RNROLFL�3RVWRMQH��-DYRUQLNL��]�PDJQLWXGR���
��LQ�]D]QDQLP�EURQWLGRP��%URQWLGL�SUHGVWDYOMDMR�VSUHP�
OMHYDOQH�SRMDYH�SRWUHVRY��SUHGYVHP�JUH�]D�EREQHQMH�

3RWUHV��NL�VH� MH�PRáQR�áXWLO�Y�3RVWRMQVNHP�MDPVNHP
VLVWHPX��MH�SRWUHV�������������7R�MH�WDNR�LPHQRYDQL�&HUN�
QLÊNL� SRWUHV� ]� PDJQLWXGR� ����� ORFLUDQ� Y� -9� NRQHF
,GULMVNHJD� SUHORPD� R]LURPD� Y� -DYRUQLNH� �5LEDULá�� �����
3ROMDN�HW�DO����������9�áDVRSLVX�(GLQRVW��������������ÊW����
MH�ELOR�REMDYOMHQR���GD�VH�MH�Y�MDPL�]UXÊLO�NUDVHQ�VWDODJ�
PLW�� NL� MH�PHULO� VNRUR� ��P� Y� SUHPHUX��� 7R� MH� ]DQLPLYD
WUGLWHY��VDM�MH�UHGNR�]DVOHGLWL��GD�SULGH�PHG�SRWUHVRP�GR
YHáMLK� SRGRURY� Y� NUDÊNLK� MDPDK� �ÉHEHOD�� ������ ����D�
����F��

=DQRQ� �������RSLVXMH�SRWUHV������������NRW�%HQHÊNL
SRWUHV��QMHJRY�HSLFHQWHU�SD�SRVWDYOMD�Y�EOLÌLQR�3RVWRMQH�
9� áODQNX� MH� SULáHYDQMH� WDNUDWQHJD� GLUHNWRUMD� 3RVWRMQVNH
MDPH�,YDQD�$QGUHMD�3HUND�R�WHP��NDNR�VR�áXWLOL�SRWUHVH�Y
MDPL��3HUNR�MH�]DWUGLO��GD�VH�Y�MDPL�QL�SRGUOR�QLá��GD�SD
MH� ELOR� VOLÊDWL� HNVSOR]LMDP� SRGREQH� ]YRNH�� NL� VR
VSUHPOMDOL�SRWUHVH��%URQWLGL�LQ�EOLVNDQMH��NL�VR�VSUHPOMDOL
SRWUHVQH�VXQNH��VR�ELOL�]D]QDQL�WXGL�Y�%HQHWNDK��=DQRQ�
������

6O�����8JUH]�SR�SRSODYDK�OHWD������Y�.RQMVNHP�KOHYX��3UHGMDPVNL�MDPVNL�VLVWHP���)RWR��6��ÈHEHOD�
)LJ�����)ORRU�FROODSVH�DIWHU�WKH�IORRGV�LQ������LQ�.RQMVNL�+OHY��3UHGMDPD�FDYH�V\VWHP���3KRWR��6��ÈHEHOD�
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9� OHWQHP� SRURáLOX� XSUDYH� 3RVWRMQVNH� MDPH� �5�� 5�
*URWWH�GHPDQLDOL�GL�3RVWXPLD������������]D�REGREMH�RG
�����������GR��������������MH�QD�����VWUDQL�]DSLV�Y� LWD�
OLMDQÊáLQL�� �6JRPEUR� GHL� SH]]L� GL� XQD� JUDQGH� FRORQQD
URYHVFLDWDVL� QHOOD� 6FDOD� GHO� &DQGRUH� LQ� VHJXLWR� DO� WH�
UHPRWR� GHO� JLRUQR� �� JHQQDLR� ������ �SUHYRG�� �2GVWUD�
QLWHY� NRVRY� YHOLNHJD� VWHEUD�� NL� VH� MH� SRGUO� Y� 6FDOD� GHO
&DQGRUH�NRW�SRVOHGLFD�SRWUHVD����MDQXDUMD���������2PH�
QMHQL� ]DSLV� SRWUMXMH� QRYLFR� Y� áDVRSLVX� (GLQRVW� ���� ��
������ ÊW�� ��� LQ� MH� Y� QDVSURWMX� ]� L]MDYR� ,YDQD� $QGUHMD
3HUND� �=DQRQ���������*OHGH�QD�GDQDÊQML�YLGH]�GYRUDQH
3UDOQLFD� �6FDOD� GHO� &DQGRUH� XVWUH]D� SUDYLOQHPX� LPHQX
6DOD� GHO� &DQGRUH��� NL� MH� RG� YKRGD� Y� MDPR� RGGDOMHQD
RNURJ�����P��ÉHEHOD������D������F���VH�ODKNR�VWULQMDPR
]� UHVQLáQRVWMR� L]MDYH� R� SRGUWHP� VWDODJPLWX�� NL� MH� ELO
YHUMHWQR� RGORÌHQ� QD� QHVWDELOQD� WOD� MDPVNLK� QDSODYLQ� LQ
VH�MH�SRGUO�]DUDGL�SRWUHVRY� MDQXDUMD������ �6O������ ,]MDYR
,YDQD�$QGUHMD�3HUND��=DQRQ��������MH�PRJRáH�UD]XPHWL
Y�VPLVOX��GD�QL�KRWHO�SUHVWUDÊLWL�RELVNRYDOFHY�MDPH�

8GDUL�VWUHOH

8GDU�VWUHOH������������Y�3RVWRMQVNL�MDPL�RSLVXMH�*OD�
ÌDU� ��������9� áDVX� QHYLKWH� MH� ELOD� VNXSLQD� WXULVWRY� SRG
9HOLNR�JRUR��NR�MH�RGMHNQLO�SRN�NRW�SR�YHOLNL�HNVSOR]LML�
1DMSUHM� MH� QDVWDOD� SRSROQD� WHPD�� SRWHP� SD� VH� MH
UD]VYHWOLO� FHORWHQ� VWURS�QDG�9HOLNR�JRUR��2VYHWOLOD� VH� MH
WDNR�UHNRá�YVDND�UD]SRND�QD�VWURSX��6YRG�MH�]DÌDUHO�NRW
SDMNRYD�PUHÌD�WLVRáLK�QLWL�VYHWOH�PRGUR�]HOHQH�VYHWOREH�
NL� MH� WUDMDOD� QHNDM� VHNXQG�� 3RWHP� MH� VYHWORED� SRáDVL
XJDVQLOD��*ODÌDU��������

1DG�9HOLNR�JRUR�VH�QD�SRYUÊMX�QDKDMD�MXÌQR�SRERáMH
KULED�1HPáML�YUK�]�YUKRP�QD�QDGPRUVNL�YLÊLQL�������P�
0HG�SRGRUQR�GYRUDQR�LQ�SRYUÊMHP�MH����P�GHEHO�VWURS
L]�DSQHQFD��ÉHEHOD������E��

9� VNUDMQHP� 6=� GHOX� 9HOLNH� JRUH� �6O�� ��� MH� GU�� -DQMD
9DXSRWLá� �,QÊWLWXW� -RÌHI� 6WHIDQ�� /MXEOMDQD�� Y� OHWX� ����
QDPHVWLOD� EDUDVRO� ]D� PHUMHQMH� NRQFHQWUDFLM� UDGRQD� Y
]UDNX� Y� SRYH]DYL� V� WHNWRQVNLPL� PLNUR�SUHPLNL�� 6RGH�
ODYHF�=5&� 6$=8� �,QÊWLWXW� ]D� UD]LVNRYDQMH� NUDVD�� GU�� -D�
QH]�0XOHF�MH�GQH��������������NR�MH�RGáLWDO�SRGDWNH�QD
WHQ]LRPHWUX� 70����� RSD]LO�� GD� MH� EDUDVRO� SRÊNRGRYDQ�
8JRWRYLOL�VR��GD�QH�JUH�]D�QDSDNR�LQÊWUXPHQWD��DPSDN�MH
SR� YVHM� YHUMHWQRVWL� PRUDOR� SULWL� GR� XGDUD� VWUHOH� QD
SRYUÊMX�QDG�MDPR��NL�MH�SULÊHO�Y�MDPR�WHU�EDUDVRO�XQLáLO�LQ
RGSUO��QMHJRYR�NRYLQVNR�RJURGMH�SD�YUJHO�YVDM���P�VWUDQ
RG�SUYRWQHJD�PHVWD�

7XGL�0HWND� 3HWULá� �RVHEQR� VSRURßLOR�� LPD� L]NXÊQMR�
GD� MH� Y� OHWX� ����� VRQGR� ]D�PHUMHQMH� SUHYRGQRVWL� UHNH
3LYNH�Y�9HOLNHP�GRPX�SRÊNRGRYDOD�VWUHOD�

6./(3

3UL� SURXáHYDQMX� QDUDYQLK� QHVUHá� Y� 3RVWRMQVNHP� LQ
3UHGMDPVNHP�MDPVNHP�VLVWHPX�VR�REUDYQDYDQL�SRSODYH�
SRWUHVL� LQ�XGDUL� VWUHOH��9�3RVWRMQVNHP� MDPVNHP� VLVWHPX
MH� SRG]HPHOMVND� 3LYND� VHSWHPEUD� ����� VHJDOD� GR� QDG�
PRUVNH� YLÊLQH� ������ P� Y� 7DUWDUXVX�� VDM� MH� ]DOLOD� LWD�
OLMDQVNR� UD]LVNRYDOQR� SRVWDMR� �&DUQHUD�� ������ 5�� 5�
*URWWH� GHPDQLDOL� GL� 3RVWXPLD�� ������� =DGQMD� SRSODYD
������������MH�Y�7DUWDUXVX�VHJDOD�GR�����P�QDGPRUVNH
YLÊLQH� �-�� +DMQD�� RVHEQR� VSRURßLOR��� *OHGH� QD� REUDY�
QDYDQH� ]JRGRYLQVNH� YLUH� SUHGVWDYOMD� SRSODYD� L]� OHWD
����� QDMYLÊML� YRGRVWDM� SRG]HPHOMVNH� 3LYNH� Y� 3RVWRMQ�
VNHP�MDPVNHP�VLVWHPX�Y�]DGQMLK�����OHWLK�

7XGL�SRSODYD�������������MH�Y�3UHGMDPL�VHJDOD�RNURJ
��P�SRG�.RQMVNL�KOHY�� WR�MH�GR�QDGPRUVNH�YLÊLQH������
P�� NDU� MH� QDMPDQM� �� P� YLÊMH� RG� SRSODYH� ��� ��� ����
�+DEH���������9�.RQMVNHP�KOHYX�VH� MH�SR�PHG�XPLNRP
YRGH�������������SRMDYLO�GR���P�ÊLURN�LQ�����GP�JORERN
XJUH]�Y�MDPVNLK�VHGLPHQWLK�

2EVWDMDMR� SLVQL� GRND]L� �(GLQRVW�� ��� ��� ������ ÊW�� ��
=DQRQ��������5��5��*URWWH�GHPDQLDOL�GL�3RVWXPLD������
R�WHP��GD�VH�MH�Y�3RVWRMQVNHP�MDPVNHP�VLVWHPX�RE�&HUN�
QLÊNHP� SRWUHVX� ��� ��� ����� ]�PDJQLWXGR� ���� ]UXÊLO� VWD�
ODJPLW�SUHPHUD� VNRUDM� ��P� Y� GYRUDQL�� NL� VH� GDQHV� LPH�
QXMH�3UDOQLFD��6O������,]�3RVWRMQVNHJD�MDPVNHJD�VLVWHPD�MH
VLFHU� ]DEHOHÌHQLK� YHá� SULáHYDQM�� NDNR� VH� áXWLMR� SRWUHVL
�*ODÌDU�� ������ ÉHEHOD�� ������ ����F��� 1DMEROM� VH� VOLÊLMR
EURQWLGL�� LQ� VLFHU� ]YRN� SRGREHQ� EOLÌDMRáHPX� VH� YODNX�
YáDVLK� VH� VOLÊL� FHOR� SRN�� 2E� PRáQHMÊLK� LQ� EOLÌQMLK
SRWUHVLK� VH� áXWL� WXGL� YDORYDQMH� R]LURPD� QLKDQMH� WDO� YVH
GR�9HOLNH�JRUH�

8GDU�VWUHOH�Y�3RVWRMQVNHP�MDPVNHP�VLVWHPX�QD�9HOLNL
JRUL��OHWD�������LQ�Y�9HOLNHP�GRPX��OHWD�������MH�XQLáLO
GYD�LQÊWUXPHQWD�

=$+9$/$

=DKYDOMXMHP�VH�)UDQMX�'UROHWX�� -XUHWX�+DMQL�� -DQH]X
0XOFX� LQ� 0HWNL� 3HWULá� �=5&� 6$=8�� ,QÊWLWXW� ]D� UD]LV�
NRYDQMH� NUDVD�� ]D� RVHEQD� SULáHYDQMD�� NL� VHP� MLK� XSR�
UDELOD�Y�áODQNX��2VNUEQLFD�3UHGMDPVNHJD�JUDGX�6HUJHMD
.DULÌ� �7XUL]HP� .5$6� 'HVWLQDFLMVNL� PDQDJHPHQW� G�G��
QDV� MH� RSR]RULOD� QD� XJUH]� SR� SRSODYDK�� NL� MH� QDVWDO� Y
3UHGMDPL�� 6WDQLVODY� *ODÌDU� PH� MH� RSR]RULO� QD� ]DSLV� R
SRWUHVX� Y� 6FKPLGOX� �������� 7UHYRU� 6KDZ� SD� QD� ]JRGR�
YLQVNR� OLWHUDWXUR� �5�� 5�� *URWWH� GHPDQLDOL� GL� 3RVWXPLD
������5��5��*URWWH�GHPDQLDOL�GL�3RVWXPLD��������5D]LV�
NDYD� MH� ELOD� RSUDYOMHQD� Y� RNYLUX� SURMHNWRY� �6WURNRYQL
QDG]RU�LQ�VYHWRYDQMH�SUL�XSUDYOMDQMX�]�MDPVNLPL�VLVWHPL�
WHU��.OLPDWVNL� LQ�ELRORÊNL�PRQLWRULQJ� MDPVNLK� VLVWHPRY�
�ILQDQFHU�7XUL]HP�.5$6�'HVWLQDFLMVNL�PDQDJHPHQW�G�G��
LQ� Y� RNYLUX� SURJUDPD� $556� �5D]LVNRYDQMH� NUDVD�� �3��
������
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6WDQND�Ç(%(/$
.DUVW�5HVHDUFK�,QVWLWXWH�=5&�6$=8��6,������3RVWRMQD��7LWRY�WUJ����6ORYHQLD

(�PDLO��VHEHOD#]UF�VD]X�VL

6800$5<

3RVWRMQD� DQG� 3UHGMDPD� FDYH� V\VWHPV� VXIIHUHG� QXPHURXV� QDWXUDO� KD]DUGV�� ,Q� 3RVWRMQD� FDYH� V\VWHP�� WKH� UHFRUG
IORRGLQJ�IRU�WKH�ODVW�����\HDUV�ZDV�UHFRUGHG�LQ�6HSWHPEHU�������ZKHQ�ZDWHU�OHYHO�LQ�7DUWDUXV�SDVVDJH�UHDFKHG������
P�DERYH�VHD�OHYHO��7KH�IORRGV�RI�6HSWHPEHU������H[WHQGHG�DOPRVW���P�ORZHU��$W�0RGULMDQ�PLOO�LQ�IURQW�RI�WKH�FDYH�
WKH�UHFRUG�IORRGV�UHDFKHG�WKH�HOHYDWLRQ�RI��������P�DERYH�WKH�VHD�RQ����6HSWHPEHU�������7KHUH�DUH�RWKHU�UHFRUGV�
QDPHO\� ���� P� DERYH� VHD� OHYHO� RQ� ��� 1RYHPEHU� ������ ���� P� RQ� ��� 'HFHPEHU� ����� DQG� ������� P� RQ� ��
'HFHPEHU�������7KH�QRWH�RI������ UHFRUG� IORRGV� LQ�3RVWRMQD�FDYH� V\VWHP�ZDV� IRXQG� LQ�DQQXDO� UHSRUW�RI� WKH�FDYH
DGPLQLVWUDWLRQ�DQG�VR�IDU�UHSUHVHQWV�WKH�ROGHVW�NQRZQ�UHOLDEOH�UHSRUW�RQ�UHFRUG�IORRGV�LQ�WKH�FDYH�

,Q�3UHGMDPD�FDYH�V\VWHP�WKH�UHFHQW�IORRGV�RI�6HSWHPEHU������UHSUHVHQW�WKH�UHFRUG�OHYHO�DV�ZDWHU�LQ�.RQMVNL�+OHY
UHDFKHG��������P�DERYH�VHD�OHYHO��ZKLFK�LV�DW�OHDVW���P�KLJKHU�WKDQ�IORRGV�LQ�������2Q����6HSWHPEHU�������WKH�GD\
DIWHU� WKH� IORRG� ZDWHU� UHWUHDWHG�� WKH� VXGGHQ� FROODSVH� RI� WKH� IORRU� LQ� .RQMVNL� +OHY� DSSHDUHG�� ,W� KDG� DERXW� �� P� LQ
GLDPHWHU� DQG�ZDV� ��������P�GHHS�� 7KH� IORRU� FROODSVH� RFFXUUHG� DW� �������P� DERYH� VHD� OHYHO�� $FFRUGLQJ� WR� FDYH
PDSV��LW�LV�ORFDWHG����P�DERYH�WKH�ORZHU�SDVVDJHV�RI�=PDMHYD�/XNQMD������P���DQG�DERXW����P�DERYH�WKH�SDVVDJHV�RI
5LYHU�/RNYD������P���7KH�DUHD�RI�IORRU�FROODSVH�ZDV�QRW�IORRGHG��7KH�FROODSVH�SUHVXPDEO\�KDSSHQHG�DIWHU�RU�GXULQJ
WKH� IORRG�ZDWHU� UHWUHDW� LQ� ORZHU� SDVVDJHV�� ,Q� ORZHU� SDVVDJHV� WKH� KLJK�ZDWHU� SUREDEO\� HURGHG� WKH� FHLOLQJ�� FDXVLQJ
FROODSVH�LQ�FDYH�VHGLPHQWV�LQ�WKH�XSSHU�SDVVDJH�

'XULQJ�WKH�HDUWKTXDNHV�EURQWLGHV�DUH�KHDUG�LQVLGH�FDYHV��ZKLOH�JURXQG�RVFLOODWLRQV�DUH�UDUHO\�IHOW��$FFRUGLQJ�WR
KLVWRULFDO� VRXUFHV�� D� VWDODJPLWH� LQ�3RVWRMQD�FDYH� V\VWHP�FROODSVHG�GXULQJ�&HUNQLFD�HDUWKTXDNH� �0 ����� LQ� -DQXDU\
������)URP�WKH�VDPH�FDYH�WKHUH�DUH�HYLGHQFHV�RI�OLJKWQLQJ�VWURNHV�WKDW�FRPH�IURP�WKH�VXUIDFH�LQWR�WKH�FDYH�DQG�FDQ
KDUP�UHVHDUFK�GHYLFHV�DV�ZHOO�

.H\�ZRUGV��IORRG��HDUWKTXDNH��OLJKWQLQJ��3RVWRMQD�FDYH�V\VWHP��3UHGMDPD�FDYH�V\VWHP��6ORYHQLD

/,7(5$785$

%HFNHU��$���0��)HUU\��.��0RQHFNH��0��6FKQHOOPDQQ�	�'�
*LDUGLQL� �������� 0XOWLDUFKLYH� SDOHRVHLVPLF� UHFRUG� RI
ODWH� 3OHLVWRFHQH� DQG� +RORFHQH� VWURQJ� HDUWKTXDNHV� LQ
6ZLW]HUODQG��7HFWRQRSK\VLFV���������������
%HFNHU��$���&��'DYHQSRUW��8��(LFKHQEHUJHU��(��*LOOL��3��
<�� -HDQQLQ� 	� &�� /DFDYH� �������� 6SHOHRVHLVPRORJ\�� $
FULWLFDO�SHUVSHFWLYH��-��6HLVPRO�����������������
&DUQHUD�� /�� �������� /D� VWD]LRQH� GHL� SHQGROL� RUL]]RQWDOL
QHOOH� 5�5��*URWWH� GL� 3RVWXPLD�� %ROOHWLQR� GL� *HRGHVLD� H
*HRILVLFD��������������;,,�������
(GLQRVW���������3RVWRMQD��VHGHP�GQL�SRWUHVD�������������
ÊW����
*LOOL��(����������(YLGHQFH�RI�SDODHRVHLVPLFLW\� LQ�D�IORZ�
VWRQH�RI� WKH�2EVHUYDWRLUH�FDYH� �0RQDFR���*HRGLQDPLFD
$FWD�������������������
*ODÉDU�� 6�� �������� 6WUHOD� LQ� SRWUHV� Y� 3RVWRMQVNL� MDPL�
1DÊH�MDPH��������������

*RVSRGDULÞ��5����������3RGUWL�NDSQLNL�Y�3RVWRMQVNL�MDPL�
1DÊH�MDPH����������������
+DEH�� )�� �������� 3UHGMDPVNL� SRG]HPHOMVNL� VYHW�� $FWD
FDUVRORJLFD������������
+DEH��)����������0OLQL�LQ�ÌDJH�QD�YRGQL�SRJRQ�QD�3LYNL
LQ�3ODQLQVNHP�SROMX�QHNRá�LQ�GDQHV��9��/MXGMH�LQ�NUDML�RE
3LYNL����2EáLQD�3RVWRMQD��3RVWRMQD������VWU�
.DJDQ�� (�� -���$��$JQRQ��0��%DU�0DWWKHZV�	�$��$\DORQ
��������'DWLQJ�ODUJH�LQIUHTXHQW�HDUWKTXDNHV�E\�GDPDJHG
FDYH�GHSRVLWV��*HRORJ\�����������������
.UDQMF�� $��� 6�� .DULÉ�� 6�� 3DWHUQRVW� 	� 6�� 3RODN� �������
3RVWRMQVND�MDPD��YRGQLN��3RVWRMQVND�MDPD��7XUL]HP��3R�
VWRMQD�����VWU�
3ROMDN�� 0��� 0�� ÈLYÞLÜ� 	� 3�� =XSDQÞLÞ� �������� 7KH
VHLVPRWHFWRQLF� FKDUDFWHULVWLFV� RI� 6ORYHQLD�� 3XUH� $SSO�
*HRSK\V��������������
3RVWSLVFKO��'���6��$JRVWLQL��3��)RUWL�	�<��4XLQLI� �������
3DODHRVHLVPLFLW\� IURP� NDUVW� VHGLPHQWV�� WKH� �*URWWD� GHO
&HUYR�� FDYH� FDVH� VWXG\� �FHQWUDO� ,WDO\��� 7HFWRQRSK\VLFV�
�����������
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5�� 5�� *URWWH� GHPDQLDOL� GL� 3RVWXPLD� �������� 5HOD]LRQH
GHO� FRQVLJOLR� G
DPPLQLVWUD]LRQH� DOOH� ORUR� HFFHOOHQ]H� L
PLQLVWUL�GHOO
HFRQRPLD�QD]LRQDOH�H�GHOOH�ILQDQ]H�VXOO
DQ�
GDPHQWR�GHOO
D]LHQGD�GDO����OXJOLR������DO����GLFHPEUH
������9,������3RVWXPLD�
5�� 5�� *URWWH� GHPDQLDOL� GL� 3RVWXPLD� �������� 5HOD]LRQH
GHO� FRQVLJOLR� G
DPPLQLVWUD]LRQH� DOOH� ORUR� HFFHOOHQ]H� L
PLQLVWUL�GHOO
HFRQRPLD�QD]LRQDOH�H�GHOOH�ILQDQ]H�VXOO
DQ�
GDPHQWR� GHOO
D]LHQGD� GDO� ��� JHQQDLR� DO� ��� GLFHPEUH
������;9,��3RVWXPLD�
5LEDULÞ��9����������6HLVPLFLW\�RI�6ORYHQLD���&DWDORJXH�RI
(DUWKTXDNHV� ����� $�'�� �� ������� 6=� 656� 3XEOLFDWLRQ�
/MXEOMDQD��6HU��$��1R�������SS��������
6FKPLGO�� $�� �������� 'LH� *URWWHQ� XQG� +{KOHQ� YRQ
$GHOVEHUJ�� /XHJ�� 3ODQLQD� XQG� /DDV�� $NDGHPLH� GHU
:LVVHQVFKDIWHQ��:LHQ��9�9,,,��������

ÆHEHOD�� 6�� �������� %URNHQ� VSHOHRWKHPV� DV� LQGLFDWRUV� RI
WHFWRQLF�PRYHPHQWV��$FWD�FDUVRORJLFD���������������
ÆHEHOD�� 6�� �����D���2�SRGUWHP�NDSQLNX�RE�&HUNQLÊNHP
SRWUHVX��������WHU�R�UD]LVNRYDOQL�SRVWDML�V�KRUL]RQWDOQLPL
QLKDOL� Y�3RVWRMQVNL� MDPL��9��.XKDU��0�� �XU���� 5D]SUDYH� V
SRGURáMD�JHRGH]LMH�LQ�JHRIL]LNH�����������VWURNRYQR�VUH�
áDQMH�6ORYHQVNHJD�]GUXÌHQMD�]D�JHRGH]LMR� LQ�JHRIL]LNR�
���� -DQXDU� ������ /MXEOMDQD�� 8QLYHU]D� Y� /MXEOMDQL�� )D�
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