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� 7KH� PRGHUQ� PRYHPHQW� RI� WUDLQV� LQ� UDLOZD\� WUDQVSRUW� LV� D� KLJK�WHFK� SURFHVV�
UHODWHG� WR� WKH� PDQDJHPHQW� RI� WKHLU� PRYHPHQW� WKURXJK� PRGHUQ� WHFKQLFDO� DQG�
LQIRUPDWLRQ� V\VWHPV�� 7KH� FRQVWUXFWLRQ� DQG�PRGHUQL]DWLRQ� RI� WKHVH� V\VWHPV� LV�
F\FOLFDO� DQG� XVXDOO\� FRLQFLGHV� ZLWK� WKH� UHKDELOLWDWLRQ� DQG� PRGHUQL]DWLRQ� RI�
UDLOZD\�WUDQVSRUW��7KHVH�V\VWHPV�PDLQO\�HPSOR\�PLG�DQG�KLJK�PDQDJHPHQW�VWDII��
QDPHO\�WUDIILF�PDQDJHUV�DQG�WUDLQ�GLVSDWFKHUV�RI�WKH�UHVSHFWLYH�UDLOZD\�VHFWLRQV��
7KLV� SXEOLFDWLRQ� GLVFXVVHV� WKH� FRQWHPSRUDU\� DVSHFWV� DQG� SHUVSHFWLYHV� IRU�
FDUU\LQJ� RXW� SURIHVVLRQDO� WUDLQLQJ� DQG� HQKDQFLQJ� WKH� TXDOLILFDWLRQV� RI� WUDIILF�
PDQDJHUV�DQG� WUDLQ�GLVSDWFKHUV� LQ�UDLOZD\� WUDQVSRUW�� ,Q� IXOILOOLQJ� WKLV�REMHFWLYH��
WKH� IXQFWLRQDO� FKDUDFWHULVWLFV�� SDUDPHWHUV� DQG� FDSDELOLWLHV� RI� WKH� LPSOHPHQWHG�
FRQFUHWH�V\VWHPV�DUH�WDNHQ�LQWR�DFFRXQW��QDPHO\�WKH�FRPSDQ\��7$/(6���ZKLFK�
KDV�LPSOHPHQWHG�VHYHUDO�SURMHFWV�LQ�%XOJDULD�LQ�UHFHQW�\HDUV��

�

WUDQVSRUW���
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,QWURGXFWLRQ�� 7KH� HIILFLHQW� RSHUDWLRQ� RI� UDLOZD\� WUDQVSRUW� LV� RI� SDUWLFXODU� LPSRUWDQFH� IRU�
FDUU\LQJ�RXW� WKH�QHFHVVDU\�SDVVHQJHU�DQG�IUHLJKW� WUDQVSRUW��2Q�WKH�RQH�KDQG�� WKLV� LV�D� WRS�SULRULW\� LQ�
WHUPV�RI�IRUHFDVWLQJ�DQG�SODQQLQJ�RI�WKH�WUDQVSRUW�SURFHVV��DQG�RQ�WKH�RWKHU�KDQG� LW� LV�UHODWHG�WR�UHDO�
WUDIILF�DQG�WUDIILF�PDQDJHPHQW��7KLV�DOVR�LQFOXGHV�WKH�SDUWLFXODUO\�LPSRUWDQW�RSHUDWLRQ�UHODWHG�DFWLYLW\�
UHODWHG�WR�WKH�PDQDJHPHQW�DQG�FRQWURO�RI�WUDIILF�RQ�WKH�UDLOZD\�QHWZRUN�>����@��

7KH� PRGHUQ� PRYHPHQW� RI� WUDLQV� LQ� UDLOZD\� WUDQVSRUW� LV� D� KLJK�WHFK� SURFHVV� UHODWHG� WR� WKH�
PDQDJHPHQW�RI�WKHLU�PRYHPHQW�WKURXJK�PRGHUQ�WHFKQLFDO�DQG�LQIRUPDWLRQ�V\VWHPV��7KH�FRQVWUXFWLRQ�
DQG� PRGHUQL]DWLRQ� RI� WKHVH� V\VWHPV� LV� F\FOLFDO� DQG� XVXDOO\� FRLQFLGHV� ZLWK� WKH� UHKDELOLWDWLRQ� DQG�
PRGHUQL]DWLRQ� RI� UDLOZD\� WUDQVSRUW�� &\FOLFDOLW\� VWHPV� IURP� WKH� VWHSZLVH� GHYHORSPHQW� DQG�
UHKDELOLWDWLRQ� RI� LQIUDVWUXFWXUH�� DQG� WKH� OLIH� RI� WKHVH� V\VWHPV� LV� UHGXFHG�DQG� UHVXPHG� GXULQJ� VPDOOHU�
SHULRGV� RI� RSHUDWLRQ� RI� WKH� V\VWHPV� WKHPVHOYHV�� DV� WKH� UDSLG� GHYHORSPHQW� RI� LQIRUPDWLRQ� DQG�
WHOHFRPPXQLFDWLRQ� V\VWHPV� LV� WKH� FDXVH�� 7KHVH� V\VWHPV�PDLQO\� HPSOR\�PLG� DQG� KLJK�PDQDJHPHQW�
VWDII��QDPHO\�WUDIILF�PDQDJHUV�DQG�WUDLQ�GLVSDWFKHUV�RI�WKH�UHVSHFWLYH�UDLOZD\�VHFWLRQV��7KH\�XVH�WKHP�
LQ� WKH� VR�FDOOHG� GLVSDWFK� FHQWHUV�� ZKHUH� WKH� PDQDJHPHQW� SURFHVVHV� IRU� WKH� SURYLVLRQ� RI� WUDLQ�
PRYHPHQWV� DQG� PDQHXYHULQJ� DW� VWDWLRQV� DUH� FHQWUDOL]HG�� DV� ZHOO� DV� VLJQDOLQJ� PDQDJHPHQW�� VWDWLRQ�
FHQWUDOL]DWLRQ�DQG�WKH�EORFNLQJ�RI�XQUHJXODWHG�DFWLRQV�DQG�SURFHVVHV�>����@�

7KLV� SXEOLFDWLRQ� GLVFXVVHV� WKH� FRQWHPSRUDU\� DVSHFWV� DQG� SHUVSHFWLYHV� IRU� FDUU\LQJ� RXW�
SURIHVVLRQDO� WUDLQLQJ� DQG� HQKDQFLQJ� WKH� TXDOLILFDWLRQV� RI� WUDIILF� PDQDJHUV� DQG� WUDLQ� GLVSDWFKHUV� LQ�
UDLOZD\�WUDQVSRUW��,Q�IXOILOOLQJ�WKLV�REMHFWLYH��WKH�IXQFWLRQDO�FKDUDFWHULVWLFV��SDUDPHWHUV�DQG�FDSDELOLWLHV�
RI� WKH� LPSOHPHQWHG�FRQFUHWH�V\VWHPV�DUH� WDNHQ� LQWR�DFFRXQW�� QDPHO\� WKH�FRPSDQ\� �7$/(6���ZKLFK�
KDV�LPSOHPHQWHG�VHYHUDO�SURMHFWV�LQ�%XOJDULD�LQ�UHFHQW�\HDUV��3DUWLFXODU�DWWHQWLRQ�LV�SDLG�WR�PXOWLPHGLD�
WUDLQLQJ� DQG� WKH� QHHG� WR� EXLOG� D� VLPXODWLRQ� EDVH� WR� VLPXODWH� UHDO� SURFHVVHV� FRQQHFWHG� ZLWK�
PDQDJHPHQW��WUDLQ�PRYHPHQW�SURYLVLRQ�DQG�VKXQWLQJ�DFWLYLW\�DW�VWDWLRQV��

0RGHO� IRU� SURYLVLRQ� RI� UDLOZD\� WUDQVSRUW�PDQDJHPHQW��7KH�PDQDJHPHQW� RI� WKH� UDLOZD\�
WUDQVSRUW�SURFHVVHV� LQFOXGHV�PDQDJHPHQW�DFWLYLWLHV�DQG�WDVNV�IRU�WKH�VDIH�DQG�WLPHO\�SURYLVLRQ�RI�WKH�
QHFHVVDU\�UROOLQJ�VWRFN��LWV�ORDGLQJ�IRU�WKH�SDVVHQJHUV��UHVSHFWLYHO\�WKH�HPEDUNDWLRQ�RI�WKH�SDVVHQJHUV���
WKH�PRYHPHQW�RQ� WKH�UHVSHFWLYH�URXWH�DV�ZHOO�DV� WKH�XQORDGLQJ�RI� WKH�SDVVHQJHUV��GLVHPEDUNDWLRQ�RI�
WKH�SDVVHQJHUV��DQG�OHDYLQJ�WKH�WUDQVSRUW�V\VWHP��7KLV�LV�D�FRPSOH[�SURFHVV�DQG�UHTXLUHV�D�KLJK�GHJUHH�



,QWHUQDWLRQDO�-RXUQDO�RI�,QQRYDWLYH�7HFKQRORJLHV�LQ�(FRQRP\�������������������������������������������������,661�����������

�

�������������������������������������������������������������������������������������9RO����-XQH������ ���

�

RI�FRQVLVWHQF\�DQG�V\QFKURQL]DWLRQ�RI�WUDQVSRUW�SURFHVVHV��ZKLOH�DW�WKH�VDPH�WLPH�UHTXLULQJ�VLPSOLFLW\�
DQG�HDV\�RULHQWDWLRQ�IRU�SDVVHQJHUV�DQG�FXVWRPHUV�RI�WUDQVSRUW�VHUYLFHV��>����@�

)RU�H[DPSOH��LW�LV�LPSRUWDQW�IRU�UDLOZD\�FRPSDQLHV�WR�PHHW�WKH�IROORZLQJ�UHTXLUHPHQWV�DQG�WDVNV�>�����@��

�� (QVXULQJ�WKH�XVH�RI�UDLOZD\�LQIUDVWUXFWXUH�E\�OLFHQVHG�FDUULHUV�RQ�D�OHYHO�SOD\LQJ�ILHOG��

�� &DUU\LQJ�RXW�DFWLYLWLHV�UHODWHG�WR�WKH�GHYHORSPHQW��UHSDLU��PDLQWHQDQFH�DQG�RSHUDWLRQ�RI�WKH�
UDLOZD\�LQIUDVWUXFWXUH��

�� &ROOHFWLRQ�RI�WKH�UHOHYDQW�LQIUDVWUXFWXUH�FKDUJHV��

�� 'HYHORSPHQW�RI�WUDLQ�WLPHWDEOHV�FRRUGLQDWHG�ZLWK�FDUULHUV�DQG�IRU�SDVVHQJHU�WUDQVSRUW���DQG�
ZLWK�PXQLFLSDOLWLHV��

�� 7UDLQ� PDQDJHPHQW� RI� UDLOZD\� LQIUDVWUXFWXUH� LQ� FRPSOLDQFH� ZLWK� VDIHW\�� UHOLDELOLW\� DQG�
VDIHW\�UHTXLUHPHQWV��

�� $FFHSWDQFH�RI�DOO�WUDQVSRUW�UHTXHVWV�E\�FDUULHUV��

�� $FFHSWDQFH�DQG�H[HFXWLRQ�RI�DOO�UHTXHVWV�DULVLQJ�IURP�SXEOLF�VHUYLFH�REOLJDWLRQV��

�� 3UHSDUDWLRQ�� PDLQWHQDQFH� DQG� VWRUDJH� RI� D� UHJLVWHU� WKDW� FRQWDLQV� ODQG� DQG� UDLOZD\�
LQIUDVWUXFWXUH�GDWD��

�� ,PSOHPHQWDWLRQ�RI�WKH�LQYHVWPHQW�SROLF\�IRU�WKH�GHYHORSPHQW�DQG�PRGHUQL]DWLRQ��PDLQWHQDQFH�
DQG�UHSDLU�RI�WKH�UDLOZD\�LQIUDVWUXFWXUH�IRU�UHDOL]DWLRQ�RI�WKH�UHTXLUHG�FULWHULD�DQG�VWDQGDUGV��

7KH�0DVWHU�7UDIILF�0DQDJHPHQW�3ODQ�LV�JRYHUQHG�E\�WKH�7UDLQ�7UDIILF�6FKHGXOH��776���ZKLFK�
LV� D� GHWDLOHG� SODQ� IRU� WKH� PRYHPHQW� RI� DOO� WUDLQV� RQ� WKH� UDLOZD\V�� ,W� GHWHUPLQHV� WKH� DPRXQW� RI�
PRYHPHQW� LQ� WKH� QXPEHU� DQG� FDWHJRU\� RI� WUDLQV� IRU� HDFK� VHFWLRQ�� 7KH\� DJUHH� RQ� WKH� DUULYDO� DQG�
GHSDUWXUH�RI�WUDLQV�DW�WKH�QRGDO�VWDWLRQV�DQG�WKHLU�PRYHPHQW�DORQJ�WKH�UDLOZD\�VHFWLRQV��,W�LV�WKH�EDVLV�
IRU�HQVXULQJ�VDIHW\�DQG�VHFXULW\�LQ�UDLO�WUDQVSRUW��7KH�776�GHWHUPLQHV�QRW�RQO\�WKH�PRYHPHQW�RI�WUDLQV�
EXW� DOVR� WKH� RSHUDWLRQ� RI� DOO� GLYLVLRQV�� ,W� ELQGV� WKH� HQWLUH� WUDQVSRUW� QHWZRUN� WR� D� VLQJOH� ZKROH� DQG�
WKHUHIRUH�KDV�RUJDQL]DWLRQDO�VLJQLILFDQFH�IRU�WKH�RSHUDWLRQ�RI�WKH�UDLOZD\V��LQIUDVWUXFWXUH�DQG�FDUULHUV���

7KH�LPSOHPHQWDWLRQ�RI�WKH�WUDLQ�WUDIILF�WLPHWDEOH�LV�UHDOL]HG�WKURXJK�D�FHQWUDOL]HG�V\VWHP�IRU�GLVSDWFKLQJ�
DQG�FRQWUROOLQJ�WKH�WUDIILF�SURFHVVHV�LQ�WKH�VHFWLRQV�RI�WKH�UDLOZD\�QHWZRUN��7KH�PRYHPHQW�RI�WUDLQV�DQG�RWKHU�
UDLOZD\�YHKLFOHV�LV�PDQDJHG�E\�WUDLQ�GLVSDWFKHUV�WKURXJK�VWDWLRQ�VXSHUYLVRUV�DW�WKH�VWDWLRQV��>�@�

7KH� ZRUN� RI� WKH� WUDLQ� GLVSDWFKHUV�� 7KH� PDLQ� WDVN� RI� WKH� GLVSDWFKLQJ� PDQDJHPHQW� LV� WR�
HQVXUH� WUDIILF� VDIHW\� DQG� WR� SUHYHQW� WKH� ZRUN� DW� VWDWLRQV�� GHSRWV�� VHFWLRQV� DQG� RWKHUV� LQ� WKH� UDLOZD\�
VHFWLRQ�DV�D�ZKROH��7KH�WUDLQ�GLVSDWFKHU�QRUPDOO\�FRQWUROV�WKH�PRYHPHQW�RI�WKH�WUDLQV�LQ� LWV�DVVLJQHG�
DUHD�� ,W� LV�RSHUDWLRQDOO\�VXERUGLQDWH� WR� WKH�&KLHIV�RI�2IILFHV�DQG�+HDGV�RI�0RYHPHQW�DW� WKH�VWDWLRQV�
DQG�GLYLVLRQV��WKH�FDUULHUV��WKH�ORFRPRWLYHV�DQG�WKH�WUDQVSRUW�FUHZV�RSHUDWLQJ�LQ�LWV�VHFWLRQ��DV�ZHOO�DV�
WKH� VWDII� ZRUNLQJ� RQ� WKH� PDLQWHQDQFH� RI� WKH� UDLOZD\� LQIUDVWUXFWXUH� DQG� DOO� RWKHU� ZRUNHUV� DQG�
HPSOR\HHV�FRQFHUQHG�ZLWK�WUDQVSRUW�VDIHW\��

7KH�WUDLQ�GLVSDWFKHU�RQ�KLV�KHU�GXW\�LV�D�VROH�DXWKRUL]HG�RIILFHU�IRU�WKH�PRYHPHQW�RI�WUDLQV�LQ�
KLV�KHU�DUHD��HQVXULQJ�DFFXUDWH�DQG�VDIH�SDVVDJH�RI�WUDLQV��DQG��LQ�WKH�HYHQW�RI�GLVWXUEDQFHV�DQG�WUDIILF�
GLVUXSWLRQ��FR�RUJDQL]HV�WUDLQ�PRYHPHQWV��

7R�H[HUFLVH�SHUPDQHQW� FRQWURO� RYHU� WKH�PRYHPHQW� RI� WUDLQV�� WKH� WUDLQ� GLVSDWFKHU� FRQGXFWV� D�
ZRUNLQJ� VFKHGXOH� IRU� WKH� DFWXDO� UHDOL]DWLRQ� RI� WKH� DSSURYHG� 776� LQ� LWV� DVVLJQHG� DUHD�� $OO� WKH�
LQIRUPDWLRQ�KH�UHFHLYHV�IURP�WKH�YDULRXV�VWDII�DQG�VHUYLFHV� LV�QHFHVVDU\�IRU�KLP�WR�PDNH�FRUUHFW�DQG�
WLPHO\�RSHUDWLRQDO�GHFLVLRQV�WR�UHJXODWH�WKH�PRYHPHQW�RI�WUDLQV��WR�SUHYHQW�SRVVLEOH�YLRODWLRQV�RI�WKH�
VFKHGXOH�� WR� DGKHUH� VWULFWO\� WR� WKH� UXOHV� IRU� VDIH� SDVVDJH� RI� UDLOZD\� YHKLFOHV� DW� VWDWLRQV� DQG�
LQWHUFRQQHFWLRQV��+H�6KH� KDV� WR�JHW� DFTXDLQWHG�ZLWK� WKH�XSFRPLQJ� WUDLQ� WLPHWDEOH�� SD\LQJ�SDUWLFXODU�
DWWHQWLRQ�WR�WKH�GDPDJH�WR�WKH�VDIHW\�HTXLSPHQW�DW�VWDWLRQV�DQG�LQWHUFKDQJHV�DQG�WKH�RSHUDWLQJ�PRGH�RI�
WKH�VWDWLRQV�� WKH�RFFXSLHG�UHFUXLWPHQW�URXWHV��QHZO\�DVVLJQHG�DQG�UHGXFHG� WUDLQV� LQ� WKH�VHFWLRQ�� WKHLU�
ORFDWLRQ�LQ�DQG�WKH�SUHVHQFH�RI�WUDLQV�FDUU\LQJ�VSHFLDO�FDUJRHV��ORQJ�GUDZQ�WUDLQV��HWF��

7R� HQVXUH� WKH� VDIH� SDVVDJH� RI� UDLOZD\� YHKLFOHV� LQ� VWDWLRQV� DQG� LQWHUFKDQJHV�� WKH� WUDLQ�
GLVSDWFKHU�KDV� WKH� ULJKW� WR�PRGLI\� WKH�SRLQWV� DQG� WKH� RUGHU� RI� GLYHUWLQJ�� RYHUWDNLQJ�DQG�SDVVLQJ� WKH�
WUDLQV��WR�VSHHG�XS�WKHLU�PRYHPHQW�E\�FUHDWLQJ�WKH�EHVW�SRVVLEOH�FRQGLWLRQV�IRU�VNLSSLQJ��VKRUWHQLQJ�WKH�
VWRSV� RI� WKH� WUDLQV�� RUJDQL]HV� WKH� SURSHU� XVH� RI� EUHDNV� LQ� WKH� VWDWLRQ� DQG� VWDWLRQV� GXH� WR� UHSDLU� DQG�
UHVWRUDWLRQ�ZRUN��DFFLGHQWV�DQG�RWKHUV��

7KH�VHQLRU�WUDLQ�PDQDJHU�SODQV�WKH�RSHUDWLRQ�IRU�WKH�QH[W����KRXUV�DFFRUGLQJ�WR�WKH�UHTXHVWV�RI�
WKH�FDUULHUV��SUHSDULQJ�DQG�LVVXLQJ�DQ�RUGHU�IRU�WKH�WUDLQ�ZRUN�IRU�WKH�DUHD�XQGHU�KLV�FDUH��7KH�RUGHU�LV�
LVVXHG�LQ�FRPSOLDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�UHJXODWLRQV�IRU�WKH�DSSRLQWPHQW�DQG�FDQFHOODWLRQ�RI�
WUDLQV��3ODQQLQJ�RI�WKH�RSHUDWLRQ�YLD�WKH�UDLOZD\�VWDWLRQV��WKH�ERUGHU�VWDWLRQV�ZKHUH�WKH�WUDQVPLVVLRQV�
DQG� WKH� DFFHSWDQFH� RI� WKH� WUDLQV� EHWZHHQ� WKH� YDULRXV� XQLWV� DUH� FDUULHG� RXW��� 7KH� 6HQLRU� 7UDLQ�
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'LVSDWFKHU���RQ�VKLIW��GXULQJ�KLV�GXW\��PDQDJHV�DQG�VXSHUYLVHV�WKH�ZRUN�RI�WKH�WUDLQ�GLVSDWFKHUV�LQ�WKH�
VKLIW��+H�VKH�LV�REOLJHG�WR���

�� LQWHJUDWH�WKH�ZRUN�RI�WUDLQ�GLVSDWFKHUV��

�� FRQWURO�DQG�FRRUGLQDWH�WKH�PRYHPHQW�RI�WUDLQV�WKURXJK�ERUGHU�DQG�UDLOZD\�VWDWLRQV��

�� SDUWLFLSDWH��PDNH�VXJJHVWLRQV�DQG� WDNH�GHFLVLRQV�DW�PHHWLQJV�ZLWK� WKH�GLVSDWFK�FHQWHU� IRU�
RSHUDWLRQDO�ZRUN��DQG�DWWHQG�WKH�PHHWLQJV�RI�WKH�UDLOZD\�FDUULHUV�ZLWK�WKH�WUDLQ�VWDWLRQV��

�� UHVROYH�GLIILFXOWLHV�HQFRXQWHUHG�LQ�WKH�RSHUDWLRQ�RI�WUDLQ�GLVSDWFKHUV��

�� H[HUFLVH� FRQWURO� RYHU� WKH� RSHUDWLRQ� RI� WKH� WUDLQ� GLVSDWFKHUV� DFFRUGLQJ� WR� WKH� LQVWUXFWLRQV�
JLYHQ�E\�WKHP�LQ�UHODWLRQ�WR�WKH�WUDLQ�WUDIILF�FRQWURO�DQG�WKH�WHFKQLFDO�FRQGLWLRQ�RI�WKH�GHYLFHV�RI�WKH�
LQVXUDQFH�HTXLSPHQW��

�� FRPSO\� ZLWK� WKH� UHTXLUHPHQWV� IRU� HTXDO� WUHDWPHQW� RI� DOO� OLFHQVHG� FDUULHUV� WR� WKH� UDLOZD\�
LQIUDVWUXFWXUH��

�� IXOILOO�WKH�GXWLHV�DVVLJQHG�WR�KLP�KHU��LQ�DFFRUGDQFH�ZLWK�WKH�UXOHV�JRYHUQLQJ�WKH�PRYHPHQW�RI�WUDLQV��
7KURXJK�WKH�GLVSDWFKLQJ�PDQDJHPHQW�RI�WUDLQV��WKH�IROORZLQJ�LPSRUWDQW�WDVNV�DUH�DOVR�SURYLGHG��

�� GLVSDWFK�FRQWURO�DQG�FRQWURO�RI�WUDLQ�PRYHPHQWV�DORQJ�UDLOZD\�OLQHV�DQG�QRGDO�VWDWLRQV��

�� WHFKQLFDO�FRQWURO�RQ�WKH�FRQGLWLRQ�RI�UDLOZD\V��

�� FHQWUDO�GDWD�SURFHVVLQJ�IRU�WKH�V\VWHP��

�� SURFHVVLQJ�RI�YLRODWLRQV�LQ�WKH�H[SORLWDWLRQ�SURFHVV��

�� FHQWUDO�VWRUDJH�DQG�SURFHVVLQJ�RI�WUDLQ�UXQQLQJ�WLPH�GDWD��

�� GLVSDWFK�FRQWURO�RQ�WKH�UDLOZD\�QHWZRUN��

�� DQDO\VLV�RI�WKH�RSHUDWLRQ�SURFHVV�DQG�GLVWULEXWLRQ�RI�WKH�LQIRUPDWLRQ�DERXW�LW��
:RUNVSDFHV� RI� WUDLQ� GLVSDWFKHUV� DUH� FRQFHQWUDWHG� LQ� GLVSDWFK� KDOOV�� DQG� DFWLRQ� ]RQHV� DUH�

JHRJUDSKLFDOO\�IRUPHG���WKH�VR�FDOOHG�'LVSDWFKLQJ�&LUFOHV��7KH�GLVSDWFKHU�ZRUNVWDWLRQV�DUH�HTXLSSHG�
ZLWK� WUDFNLQJ�PRQLWRUV�� UDLOZD\� SRLQWV� �VZLWFKHV��� VKRZLQJ� EXV\� RU� XQRFFXSLHG� WUDFNV�� D� WLPH�URXWH�
GLDJUDP�� HWF��� $Q� RSSRUWXQLW\� WR� SULQW� WKH� RSHUDWLRQDO� SURFHVVHV� LV� SURYLGHG�� 9DULRXV� VSHFLDOL]HG�
NH\ERDUGV� DUH� SURYLGHG� IRU� WKH� GLIIHUHQW� V\VWHPV� �� GLVSDWFKLQJ�� VWDWLRQDU\�� WHOHFRPPXQLFDWLRQ�� $OO�
FRQYHUVDWLRQV� DQG� RUGHUV� UHODWHG� WR� WUDLQ� WUDIILF� PDQDJHPHQW� DQG� VWRSSLQJ� RI� PRYHPHQW�� FUDVKHV��
DFFLGHQWV� DQG� RWKHU� LQIRUPDWLRQ� EHWZHHQ� WUDLQ� GLVSDWFKHUV�� VHQLRU� WUDLQ� GLVSDWFKHUV� DQG� WUDIILF�
PDQDJHUV��PRYHPHQW�PDQDJHUV��DUH�JHQHUDOO\�FRQGXFWHG�XQGHU�GLVSDWFKLQJ�V\VWHP��

'XULQJ� WKH� LPSOHPHQWDWLRQ� RI� WKH� WUDQVSRUW� SURFHVV� DQG� WKH� PRYHPHQW� RI� WKH� WUDLQV� RQ�
VFKHGXOH�� WKH� VFKHGXOHV� RI� WKH� FDUULHUV�� WKH� UDLOZD\�PDLQWHQDQFH�GLVSDWFKHUV�� WKH� HQHUJ\� GLVSDWFKHUV��
HWF��DUH�DOVR�LQFOXGHG��7KH\�PD\�KDYH�GLIIHUHQW�]RQLQJ�WKDQ�WKH�WUDLQ�GLVSDWFKHU�FLUFOHV��

2YHUYLHZ�RI�WKH�IXQFWLRQDO�SDUDPHWHUV�RI�GLVSDWFKLQJ�PDQDJHPHQW�V\VWHPV�DQG�GHSOR\HG�
VROXWLRQV�� 7KH� FRQVWUXFWLRQ� RI� PRGHUQ� GLVSDWFKLQJ� V\VWHPV� LQ� UDLO� WUDQVSRUW� JHQHUDOO\� FRQVLVWV� RI� D�
FRPELQDWLRQ� RI� GLDJQRVWLF� GHYLFHV� DQG� VHQVRUV�� FRQWUROOHUV� IRU� FRQWUROOLQJ� GHYLFHV� �VZLWFKHV�� VLJQDOV��
WUDLQ�FRQWURO�V\VWHPV��HWF����FRPPXQLFDWLRQ�QHWZRUNV�DQG�FRPPXQLFDWLRQ�GHYLFHV��FRPSXWHU�V\VWHPV�DQG�
VHUYHUV��WKDW�ZRUN�LQ�V\QF�DQG�HQDEOH�WKH�WUDLQ�PDQDJHU�WR�PDQDJH�DQG�FRQWURO�WKH�SURFHVVHV�RI�URXWH�DQG�
WUDLQ�PDQDJHPHQW�WKURXJK�WKH�DQDO\WLFDO�DQG�YLVXDO�FRPSRQHQWV�RI�WKH�V\VWHP�ZKHQ�SURYLGHG�QRPLQDO�
PRGH�RI�VHFXULW\�DQG�VDIHW\�RI�WKH�YDULRXV�VXEV\VWHPV��FRPSRQHQWV�DQG�PRYHPHQW�RI�UROOLQJ�VWRFN��

7KH�EDVLF� UHTXLUHPHQWV� IRU�PRGHUQ� YHKLFOH� WUDQVSRUW�PDQDJHPHQW� V\VWHPV�DUH�EDVHG�RQ� WKH�
IROORZLQJ�UHTXLUHPHQWV�>�@�DQG�VFRSH�RI�VROYHG�WDVNV��QDPHO\��

�� GHWDLOHG� ORFDWLRQ� RI� WKH� YHKLFOHV� LQ� WLPH� DQG� VSDFH� GHSHQGLQJ� RQ� WKH� VSHHGV� DQG�
UHTXLUHPHQWV�IRU�VDIH�PRYHPHQW��

�� WKH�WUDQVPLVVLRQ�RI�GHWDLOHG�LQIRUPDWLRQ�EHWZHHQ�WKH�YHKLFOHV�DQG�WKH�OLQN�WR�WKH�FHQWUDOL]HG�
WUDIILF�PDQDJHPHQW�V\VWHP��

�� WKH� WUDQVPLVVLRQ� RI� GHWDLOHG� LQIRUPDWLRQ�EHWZHHQ� WKH� WUDIILF�PDQDJHPHQW� V\VWHP�DQG� WKH�
RWKHU�VHUYLFHV�LQYROYHG�LQ�HQVXULQJ�WKH�PRYHPHQW�RI�WKH�PHDQV�RI�WUDQVSRUW��

�� SRVVLELOLW\�WR�GHWHUPLQH�FKDQJHV�DV�QHFHVVDU\�DQG�WR�FRQWURO�WKH�URXWHV�RI�WKH�PHDQV�RI�WUDQVSRUW��

�� UXQQLQJ�SUHGLFWHG�URXWHV�DQG�FRQIOLFWV�DV�ZHOO�DV�TXLFNO\�UHVWRULQJ�PRYHPHQW�WR�QRUPDO�SDUDPHWHUV��

�� RSWLPL]LQJ�URXWHV�WR�UHGXFH�IXHO�DQG�WLPH�FRQVXPSWLRQ��LQFOXGLQJ�VKRUWHQLQJ�WKH�LGOH�PLOHDJH��

�� UHSRUWLQJ�DQG�WUDQVPLVVLRQ�RI�LQIRUPDWLRQ�RQ�FHUWDLQ�SDUDPHWHUV�RI�WKH�PHDQV�RI�WUDQVSRUW�
�IXHO��RSHUDWLRQ�RI�VHFXULW\�V\VWHPV��HWF����

�� FRQWURO�DQG�DZDUHQHVV�RI�IUHLJKW�DQG�SDVVHQJHUV�LQ�WKH�PHDQV�RI�WUDQVSRUW��WKHLU�GHOLYHU\�WR�
WKH�GHVWLQDWLRQ�HQGSRLQW��

�� RWKHU�IHDWXUHV�UHODWLQJ�WR�WUDQVSRUW��PHDQV�RI�WUDQVSRUW��WKH�HQYLURQPHQW��HWF��



,QWHUQDWLRQDO�-RXUQDO�RI�,QQRYDWLYH�7HFKQRORJLHV�LQ�(FRQRP\�������������������������������������������������,661�����������

�

�������������������������������������������������������������������������������������9RO����-XQH������ ���
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7KH�GHJUHH�RI�DXWRPDWLRQ�RI� LQGLYLGXDO�DJJUHJDWHV�DQG�GHYLFHV� LQ� WUDQVSRUW�YHKLFOHV��UROOLQJ�
VWRFN��UHODWHG�QRW�RQO\�WR�WUDIILF�DQG�VHFXULW\�EXW�DOVR�WR�WKH�FUHDWLRQ�RI�D�JRRG�HQYLURQPHQW�LV�DOVR�D�
WDVN�WKDW�KDV�UHFHQWO\�EHHQ�VHULRXVO\�HYROYLQJ�DQG�SURJUHVVLQJ��>�����@�

,Q� %XOJDULD�� ZLWK� WKH� GHYHORSPHQW� DQG� UHKDELOLWDWLRQ� RI� WKH� PDLQ� UDLOZD\� VHFWLRQV� >��@�� VXFK�
LQIRUPDWLRQ�V\VWHPV�DUH�EHLQJ� LPSOHPHQWHG��7KDOHV�$XVWULD� LV�SULPDULO\�FRQFHUQHG�ZLWK� WKHLU�FRQVWUXFWLRQ�
>��@��)LJXUH���VKRZV�WKH�PDS�VKRZLQJ�WKH�PDLQ�UDLOZD\�VHFWLRQV�WKDW�KDYH�EHHQ�FRQVWUXFWHG�VR�IDU��

�� 3ORYGLY���%XUJDV��(7&6�/��RQ�WKH�FRXQWU\�VLGH���2Q�%RDUG��

�� 6RILD���.DUORYR�UHKDELOLWDWLRQ��

�� 3ORYGLY� �� 6YLOHQJUDG�� (OHFWURQLF� FHQWUDOL]DWLRQ�� (7&6� /��� 7UDIILF� &RQWURO� DQG� 6HUYLFH�
&HQWHU��7HOHNRP��*60�5��

�� 3ORYGLY���%XUJDV�FRQVWUXFWLRQ�SURMHFW��D[OH�FRXQWHUV��UDLOZD\�VZLWFKHV��

�� 6RILD���6HSWHPEHU���3ORYGLY��(OHFWURQLF�FHQWUDOL]DWLRQ��(7&6�/���7HOHNRP��*60�5��
)LJXUH���VKRZV�D�FRPPRQ�YLHZ�RI�D�FRPPDQG�FRQWURO�URRP�IRU�FRQWUROOLQJ�WUDLQ�PRYHPHQWV��
�

�
)LJ�����0DLQ�UDLOZD\�SURMHFWV�RI�7KDOHV�$XVWULD�LQ�%XOJDULD�

�

�
)LJ�����*HQHUDO�YLHZ�RI�D�FRPPDQG�FRQWURO�URRP�IRU�WUDLQ�FRQWURO�
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8VLQJ� WKH� GLVSDWFK� PDQDJHPHQW� V\VWHPV� LQ� WUDLQLQJ��$V� LW� KDV� EHFRPH� NQRZQ�� GLVSDWFK�
PDQDJHPHQW� LV� D� FRPSOH[� WDVN� LQ� WHUPV� RI� WKH� ORJLF� RI� WKH� WUDLQ� UXQQLQJ� SURFHVVHV�� DV�ZHOO� DV� WKH�
GHVLJQ�RI�VXFK�D�V\VWHP�DV�KDUGZDUH�DQG�VRIWZDUH��$OWKRXJK�WKH�LQWHUIDFH�RI�WKHVH�V\VWHPV�LV�FRQWH[W�
RULHQWHG�DQG�UHODWLYHO\�HDV\�WR�RSHUDWH�ZLWK�WKH�V\VWHPV�WKHPVHOYHV��LWV�YROXPH�PDNHV�LW�VRSKLVWLFDWHG�
WR�ZRUN�ZKHQ�WKHUH�LV�QR�SUDFWLFDO�WUDLQLQJ�WR�ZRUN�ZLWK�WKH�V\VWHP��

4XDOLILHG�WUDLQLQJ�ZLWK�V\VWHPV�LV�DQ�LPSRUWDQW�WDVN��ZKLFK�VKRXOG�EH�RI�D�SHULRGLF�QDWXUH�DQG�
UHODWHG� WR� WHVWLQJ� DQG� FHUWLILFDWLRQ� RI� OHDUQHUV�� ,Q� WKLV� FRQQHFWLRQ� LW� LV� QHFHVVDU\�� DORQJ� ZLWK� WKH�
PDQXIDFWXUHU�DQG� WKH� WUDLQLQJ�FHQWHU� WR�EH�EXLOW�DQG� LPSOHPHQWHG�VLPXODWRU� WUDLQLQJ�DQG� WHVWLQJ�DQG�
FHUWLILFDWLRQ�RI�SHUVRQQHO�ZRUNLQJ�LQ�WKHVH�GLVSDWFK�FHQWHUV�DQG�IRU�VWXGHQWV�LQYROYHG�LQ�FRQWUROOLQJ�WKH�
PRYHPHQW�RI�WUDLQV�LQ�WKH�UDLOZD\�WUDQVSRUW��

,Q�H[WUHPH�VLWXDWLRQ��GLVSDWFKLQJ�V\VWHP��HYHQ�DV�PRGHUQ�DQG�VXVWDLQDEOH�SURFHVV�IRU�HQVXULQJ�
WKH�VDIHW\�RQ�ILUVW�SODFH� LQ� WKH�PRYHPHQW�RI� WUDLQV��FDQ�EH�GLVFUHGLWHG�DQG�PDGH�YXOQHUDEOH��DQG� WKH�
SHRSOH� UXQQLQJ� LW�PXVW�EH� IXOO\�SUHSDUHG� WR� WDFNOH� WKH� VLWXDWLRQ�ERWK� LQ� D� FULVLV� VLWXDWLRQ�DQG� LQ� WKH�
QRUPDO�PRGH�IRU�LWV�RSHUDWLRQ��

/DVW�EXW�QRW�OHDVW��FDQ�PHQWLRQHG�WKH�FUHDWLRQ�RI�VR�FDOOHG�PXOWLPHGLD�DQG�LQWHUDFWLYH�WUDLQLQJ�
WR� ZRUN� ZLWK� WKHVH� V\VWHPV�� ZKLFK� ZRXOG� OHDG� WR� WKH� VNLOOV� DQG� DXWRPDWLVP� RI� WKH� DFWLRQV� RI� WKH�
OHDUQHUV��VLPLODU�WR�PXOWLPHGLD�JDPHV�DQG�HQWHUWDLQPHQW��WKDW�IRU�JRRG�RU�IRU�EDG�LV�WKH�FXUUHQW�UHDOLW\�
RI�OLIH�LQ�UHFHQW�\HDUV���

&RQFOXVLRQV��7KH�SUHVHQW�SDSHU�GLVFXVVHG�WKH�LVVXHV�RI�SURIHVVLRQDO�WUDLQLQJ�DQG�TXDOLILFDWLRQ�
RI�WUDIILF�PDQDJHUV�DQG�WUDLQ�GLVSDWFKHUV�LQ�UDLO�WUDQVSRUW��

,Q�WKLV�UHJDUG��WKH�LVVXHV�FRQFHUQLQJ�WKH�VSHFLILFLW\�RI�WKH�ZRUN�RI�WKH�WUDLQ�GLVSDWFKHUV��DV�ZHOO�DV�
WKLV� DFWLYLW\� LQ� JHQHUDO�� ZKLFK� LV� UHODWHG� WR� WKH� RSHUDWLRQDO� PDQDJHPHQW� RI� WKH� UDLOZD\� WUDQVSRUW�� ZHUH�
DGGUHVVHG��$Q�RYHUYLHZ�RI�WKH�IXQFWLRQDO�SDUDPHWHUV�RI�WKH�GLVSDWFKLQJ�V\VWHPV�ZDV�SUHVHQWHG��DV�ZHOO�DV�
WKH�LPSOHPHQWHG�VROXWLRQV�LQ�RXU�FRXQWU\�IRU�UHKDELOLWDWHG�DQG�PRGHUQL]HG�VHFWLRQV�RI�WKH�UDLOZD\�QHWZRUN��

&RQVLGHULQJ�WKH�FRPSOH[LW\�RI�WKH�SURFHVV�RI�RUJDQL]LQJ�WKH�GLVSDWFKLQJ�PDQDJHPHQW�DV�ZHOO�
DV� WKH� FRPSOH[LW\�IURP�WKH�SRLQW�RI�YLHZ�RI� WKH�FRQVWUXFWLRQ�RI�VXFK�UHDO�WLPH�LQIRUPDWLRQ�V\VWHPV��
PHWKRGRORJLFDO� UHFRPPHQGDWLRQV� ZHUH� PDGH� RQ� WKH� QHFHVVLW\� RI� EXLOGLQJ� D� WUDLQLQJ� FRPSOH[� IRU�
WUDLQLQJ��WHVWLQJ�DQG�FHUWLILFDWLRQ�RI�ZRUNHUV�DQG�QHZ��IUDPHV��

6SHFLDO� DWWHQWLRQ� ZDV� SDLG� WR� PXOWLPHGLD� WUDLQLQJ� DQG� WKH� QHHG� WR� EXLOG� D� VLPXODWLRQ� EDVH� WR�
VLPXODWH�UHDO�SURFHVVHV�HQVXULQJ�PDQDJHPHQW��H[SORLWDWLRQ�DQG�PDQHXYHULQJ�DFWLYLWLHV�LQ�UDLOZD\�VWDWLRQV��

�
5()(5(1&(6�

�
��� 5DLNRY�5���2UJDQL]DWLRQ�DQG�PDQDJHPHQW�RI�WKH�UDLOZD\�WUDQVSRUW��6���90(,�������
��� 5D\NRY� 5��� *HRUJLHY� 1��� 6WRLNRY�'��� %HURY� 7��� 6WR\DQRY� ,�� 7HFKQLFDO� H[SORLWDWLRQ� DQG�

VDIHW\�RI�WUDQVSRUW���7RGRU�.DEOHVKNRY��8QLYHUVLW\�RI�7UDQVSRUW��6RILD��������
��� 6WRLORYD�6��2UJDQL]DWLRQ�DQG�0DQDJHPHQW�RI�5DLOZD\�7UDQVSRUW��03�3XEOLVKLQJ�+RXVH�RI�

78���6RILD�������
��� 5D]PRY� L�� 0HWKRGRORJ\�� PRGHOOLQJ� DQG� WUDIILF� IRUHFDVWV� DQG� LQYHVWPHQWV� QHHGHG� RI�

(5706�LPSOHPHQWDWLRQ�LQWR�WKH�UDLOZD\�QHWZRUN�RI�%XOJDULD��6��6��+��%��&]HFK�7HOHPDWLF�$XWXPQ�LQ�
%XOJDULD��(G�������

��� 'LPLWURY�'���.LUFKHY�7��7DVN�IRU�2SHUDWLRQDO�0DQDJHPHQW�RI�7UDQVSRUW�3RVWV��&ROOHFWLRQ�RI�
5HSRUWV�RI�WKH���WK�6FLHQWLILF�&RQIHUHQFH�ZLWK�,QWHUQDWLRQDO�3DUWLFLSDWLRQ�75$163257�������,����,����

��� 'LPLWURY�'���.LUFKHY�7��0RGHOLQJ�RI�WKH�7UDLQ�&RQWUROOHU
V�:RUN� LQ�7UDIILF�0DQDJHPHQW�
LQ�5DLOZD\�7UDQVSRUW��&ROOHFWLRQ� RI�5HSRUWV�RI� WKH�7ZHOIWK�6FLHQWLILF�&RQIHUHQFH�ZLWK� ,QWHUQDWLRQDO�
3DUWLFLSDWLRQ�75$163257�������SS��������

��� .LUFKHY� 7��� 0RGHOLQJ� DQG� 7UDIILF� 0DQDJHPHQW� LQ� 2SHUDWLRQDO� &RQGLWLRQV�� 7RGRU�
.DEOHVKNRY� 8QLYHUVLW\� RI� 7UDQVSRUW�� 6RILD�� ����� �KWWS���ZZZ�YWX�EJ�ZS�
FRQWHQW�XSORDGV���������DYWRUHIHUDWB.LUFKHY�SGI��

��� 'LPLWURY� '��� .LUFKHY� 7��� $SSOLFDWLRQ� RI� 0RGHUQ� ,QIRUPDWLRQ� 7RROV� LQ� DQ� 2SHUDWLRQDO�
7UDQVSRUW�0DQDJHPHQW��0HFKDQLFV��7UDQVSRUW��&RPPXQLFDWLRQV��$FDGHPLF�MRXUQDO��,661������������
9ROXPH�����,VVXH����������$UWLFOH�1R�������KWWS���PWF�DM�FRP�OLEUDU\�����SGI��

��� KWWS���ZZZ�UDLOZD\�UHVHDUFK�RUJ��
���� KWWS���WRXW�YWX�EJ�SURMHFW�GLFSDFWFKV\VWHPWUDQVSRUWB1(:�KWP�
���� KWWS���ZZZ�UDLO�LQIUD�EJ��
���� KWWS���ZZZ�WKDOHVJURXS�FRP��
�


