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WHARF WHEEL LOADS GOVERNED THE DESIGN OF THE FIRST CRANES

7KH�ILUVW�FRQWDLQHU�KDQGOLQJ�FUDQH��EXLOW�IRU�0DWVRQ�1DYLJDWLRQ�&RPSDQ\
E\�3DFLILF�&RDVW�(QJLQHHULQJ�&RPSDQ\��3DFHFR��LQ�������ZDV�GHVLJQHG�WR
RSHUDWH�RQ�WLPEHU�SLOH�VXSSRUWHG�FUDQH�JLUGHUV���'XH�WR�WKH�OLPLWHG
VWUHQJWK�RI�WKLV�ZKDUI�VWUXFWXUH��FRPPRQ�LQ�WKH�ZRUOG�DW�WKDW�WLPH��
PLQLPL]LQJ�ZKHHO�ORDGV�ZDV�D�NH\�GHVLJQ�FULWHULRQ���3ODFLQJ�WKH�KRLVW�DQG
WUROOH\�GULYH�PDFKLQHU\�LQ�WKH�PDFKLQHU\�KRXVH�QHDU�WKH�ODQGVLGH�OHJV�
UDWKHU�WKDQ�RQ�WKH�WUROOH\��UHGXFHG�WKH�ZHLJKW�RI�WKH�WUROOH\��ZKLFK�LQ�WXUQ
UHGXFHG�WKH�ZKHHO�ORDGV�

Figure 1:  Reeving diagram for rope-towed trolley

6LQFH�WKH�PDFKLQHU\�LQ�WKH�PDFKLQHU\�KRXVH�WRZ�WKH�WUROOH\�DQG�KRLVW�WKH
ORDG�E\�D�V\VWHP�RI�ZLUH�URSHV��WKLV�V\VWHP�LV�FDOOHG�D�URSH�WRZHG�WUROOH\
V\VWHP��577����7KH�WUROOH\�WRZ�URSHV�UXQ�IURP�WKH�PDFKLQHU\�KRXVH�WR�WKH
VKHDYHV�DW�WKH�ODQGVLGH�RI�WKH�FUDQH��WKURXJK�WKH�WUROOH\�WR�WKH�WLS�RI�WKH
ERRP��DQG�EDFN�WR�WKH�KRXVH���7KH�PDLQ�KRLVW�URSHV�UXQ�IURP�WKH
PDFKLQHU\�KRXVH�WR�WKH�ODQGVLGH�RI�WKH�FUDQH��WKURXJK�WKH�WUROOH\�DQG
KHDG�EORFN��DQG�XVXDOO\�GHDG�HQG�DW�WKH�ZDWHUVLGH�WLS�RI�WKH�ERRP��7KHVH
V\VWHPV�FUHDWH�D�OLJKWZHLJKW�WUROOH\��D�KHDY\�PDFKLQHU\�KRXVH��WKRXVDQGV
RI�IHHW�RI�ZLUH�URSH��DQG�QHDUO\�ILIW\�VKHDYHV���6LQFH�WKH�URSHV�PXVW�VSDQ
QHDUO\�����IHHW��FDWHQDU\�WUROOH\V�RU�RWKHU�FRPSOH[�URSH�VXSSRUW�V\VWHPV
DUH�UHTXLUHG���$OWKRXJK�WKH�577�SURGXFHV�PLQLPXP�ZKHHO�ORDGV�DW�WKH
ZKDUI��WKH�FUDQH�FDQ�EH�PRUH�FRVWO\�WR�PDLQWDLQ��%\�UHGXFLQJ�WKH�ZKHHO
ORDGV�VXIILFLHQWO\�WR�DOORZ�WKH�FUDQH�WR�RSHUDWH�RQ�H[LVWLQJ�ZKDUYHV��WKH
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577�KHOSHG�PDNH�FRQWDLQHUL]DWLRQ�VXFFHVVIXO���&UDQH�PDQXIDFWXUHUV�
ZRUOGZLGH��DGRSWHG�WKH�577���7KH�URSHG�WRZHG�WUROOH\�V\VWHP�UHPDLQV
WKH�PRVW�SRSXODU�WUROOH\�V\VWHP�WRGD\�

THE GROWTH OF CONTAINERIZATION AND TRADE HAS CHANGED THE CRITERIA

:LWK�WKH�VXFFHVV�RI�FRQWDLQHUL]DWLRQ��WKH�YROXPH�RI�FRQWDLQHUL]HG�FDUJR
KDV�JURZQ�HQRUPRXVO\���6KLSV�DQG�WKH�WHUPLQDOV�KDYH�JURZQ
GUDPDWLFDOO\���7R�NHHS�XS�ZLWK�WKH�ODUJHU�VKLSV�DQG�WKH�LQFUHDVHG�WUDIILF�
WRGD\·V�FRQWDLQHU�FUDQHV�DUH�WKUHH�WLPHV�WKH�VL]H�RI�WKH�FUDQH�EXLOW�LQ������

7KHVH�GHYHORSPHQWV�KDYH�FKDQJHG�WKH�EDVLF�SUHPLVHV�RI�FUDQH�GHVLJQ�
)LUVW��EHFDXVH�RI�WKH�ZLGH�DFFHSWDQFH�DQG�JURZWK�RI�FRQWDLQHUL]DWLRQ��QHZ
ZKDUYHV�DUH�GHVLJQHG�WR�VXLW�WKH�FUDQHV�LQVWHDG�RI�FUDQHV�EHLQJ�GHVLJQHG
WR�VXLW�WKH�ZKDUYHV���6HFRQG��WKH�URSH�WRZHG�WUROOH\�V\VWHP��ZKLFK�ZRUNV
ZHOO�RQ�VPDOOHU�FUDQHV��LV�VWUHWFKHG�WR�WKH�OLPLW�RI�LWV�HIIHFWLYHQHVV�RQ
ODUJHU�FUDQHV�

2Q�DQ�577�FUDQH��WKH�OHQJWK�RI�URSH�UHTXLUHG�WR�PRYH�WKH�WUROOH\�DQG�UDLVH
WKH�ORDG�LQFUHDVHV�ZKHQ�WKH�OLIW�KHLJKW��RXWUHDFK��RU�EDFNUHDFK�LV�LQFUHDVHG�
7KH�ORQJHU�WKH�URSHV��WKH�PRUH�WKH�VDJ�DQG�VWUHWFK����7KLV�UHGXFHV�WKH
DFFXUDF\�DQG�UHVSRQVLYHQHVV�RI�WKH�ORDG�FRQWURO�V\VWHP���+\GUDXOLF�URSH
WHQVLRQHUV�FRQWURO�WKH�VDJ�RI�WKH�WUROOH\�URSHV��&DWHQDU\�WUROOH\V�UHGXFH�WKH
VDJ�RI�WKH�PDLQ�KRLVW�URSHV���%XW�WKH�WRWDO�V\VWHP�EHFRPHV�PRUH
FRPSOLFDWHG�

7KH�UHTXLUHG�LQFUHDVH�LQ�FUDQH�VL]H�DQG�LQ�SURGXFWLYLW\�WR�VHUYLFH�ODUJH
VKLSV�SODFHV�JUHDWHU�GHPDQGV�RQ�VSHHG�DQG�ORDG�FRQWURO���7KLV�PDNHV�WKH
UHGXFHG�UHVSRQVLYHQHVV�RI�WKH�577�RQ�ODUJH�FUDQHV�VLJQLILFDQW�

7KH�FKDQJHG�FRQGLWLRQV�GR�QRW�IDYRU�577�FUDQHV�IURP�WKH�SHUVSHFWLYH�RI
ORDG�FRQWURO�DQG�PDLQWHQDQFH�

7KH�DOWHUQDWLYH�WR�WKH�URSH�WRZHG�V\VWHP�LV�WKH�PDFKLQHU\�RQ�WUROOH\
FUDQH���7KH�DSSDUHQW�DGYDQWDJH�RI�WKH�027�LV�WKDW�OHVV�ZLUH�URSH�LV�XVHG
DQG�IHZHU�PRYLQJ�SDUWV�DUH�UHTXLUHG���7KH�GLVDGYDQWDJH�LV�WKDW�WKH�FUDQH
ZHLJKW�DQG�ZKHHO�ORDGV�DUH�KLJKHU��IHVWRRQ�FDEOHV�DUH�KHDYLHU��DQG�WUROOH\
ZKHHOV�DQG�UDLOV�PD\�H[SHULHQFH�LQFUHDVHG�ZHDU�
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Figure 2:  Reeving diagram for machinery trolley

6LQFH�WKH�ZKHHO�ORDGV�DW�WKH�ZKDUI�DUH�OHVV�RI�DQ�LVVXH�IRU�QHZ�WHUPLQDOV�
WKH�027�DSSHDUV�WR�EH�D�SURPLVLQJ��LI�QRW�WKH�EHVW��DOWHUQDWLYH���+RZHYHU�
VLQFH�WKH�PDFKLQHU\�WUROOH\�V\VWHP�LV�OHVV�ZLGHO\�XVHG��HVSHFLDOO\�LQ�WKH
8QLWHG�6WDWHV��LW�LV�QRW�FOHDU�WKDW�DOO�WKH�SUREOHPV�KDYH�EHHQ�GLVFRYHUHG��RU
WKDW�WKH�PDFKLQHU\�WUROOH\�DFWXDOO\�DFKLHYHV�WKH�SURPLVHG�SURGXFWLYLW\
DQG�UHGXFHG�PDLQWHQDQFH�

7KH�IROORZLQJ�GHVFULSWLRQ�RI�WKH�027�V\VWHP�RXWOLQHV�VRPH�RI�WKH
DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKH�V\VWHP�WKDW�ZHUH�FRQVLGHUHG�E\�$3/
ZKHQ�WKH\�GHFLGHG�WR�SXUFKDVH�027�FUDQHV�

ADVANTAGES OF THE MACHINERY ON TROLLEY SYSTEM

8QWLO�UHFHQWO\��027�FUDQHV�ZHUH�SULPDULO\�D�(XURSHDQ�SKHQRPHQRQ���7KH
*HUPDQ�PDQXIDFWXUHU��.RFNV��LQWURGXFHG�WKH�ILUVW�027�FUDQH�LQ������
5HFHQWO\�1RHOO��0LWVXELVKL�+HDY\�,QGXVWULHV��DQG�=30&�KDYH�LQWURGXFHG
WKHLU�ILUVW�027�FUDQHV�

7\SLFDOO\��027�FUDQHV�KDYH�D�PRQR�JLUGHU�ERRP���7KH�WUROOH\�LV
VXVSHQGHG�EHORZ�WKH�ERRP�RQ�D�KHDY\�IUDPH���7KH�IUDPH�VXSSRUWV�WKH
WUROOH\�GULYH�DQG�PDLQ�KRLVW�PDFKLQHU\��7KH�ZHLJKW�RI�WKH�PDFKLQHU\
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DQG�WKH�IUDPH�PDNHV�WKH�PDFKLQHU\�WUROOH\�PRUH�WKDQ�WKUHH�WLPHV�DV
KHDY\�DV�WKH�577�

7KH�DSSDUHQW�DGYDQWDJHV�RI�WKH�027�V\VWHP�FRPSDUHG�WR�WKH�577�V\VWHP
DUH�

����5HGXFHG�PDLQWHQDQFH�FRVW�
����5HGXFHG�HQYLURQPHQWDO�DQG�VDIHW\�FRQFHUQV�
����,PSURYHG�ORDG�FRQWURO�
����,PSURYHG�RSHUDWRU�FRPIRUW�

Maintenance Cost
7KH�QHZHVW�DQG�ODUJHVW�027�FUDQHV�XVH�DERXW������IHHW�RI�UXQQLQJ�ZLUH
URSH���$�FRPSDUDEOH�577�FUDQH�XVHV�DERXW������IHHW�RI�URSH����:LWK�OHVV
URSH�LQ�WKH�V\VWHP��SHUIRUPDQFH�LV�LPSURYHG��DQG�UHSODFHPHQW�FRVW�DQG
PDLQWHQDQFH�WLPH�LV�UHGXFHG�

7KH�027�V\VWHP�KDV�IHZHU�PRYLQJ�SDUWV���7KH�577�V\VWHP�XVHV�DV�PDQ\
DV����VKHDYHV��WKH�027�V\VWHP�UHTXLUHV�EHWZHHQ����DQG����VKHDYHV���,Q
DGGLWLRQ��WKH�027�FUDQH�HOLPLQDWHV�WKH�QHHG�IRU�FDWHQDU\�WUROOH\V�DQG
URSH�WHQVLRQHUV���7KLV�VLPSOLILHV�WKH�V\VWHPV�DQG�UHGXFHV�PDLQWHQDQFH
FRVWV�

2Q�WKH�RWKHU�KDQG��WKH�027�UHTXLUHV�PRUH�DQG�KHDYLHU�FDEOHV�LQ�WKH
IHVWRRQ�V\VWHP�WR�SRZHU�WKH�PDLQ�KRLVW�DQG�WUROOH\���7KH�VKRFN�ORDGV�LQ
WKH�IHVWRRQ�V\VWHP�FDQ�FDXVH�H[FHVVLYH�ZHDU���7R�DYRLG�WKLV�SUREOHP��ERWK
$3/�DQG�36$�VHOHFWHG�PRWRUL]HG�IHVWRRQ�V\VWHPV���:LWK�WKLV�V\VWHP��VRPH
RI�WKH�IHVWRRQ�WUROOH\V�DUH�GULYHQ�E\�VPDOO�PRWRUV���7KH�UHSODFHPHQW�FRVW�RI
WKH�PRWRUL]HG�IHVWRRQ�FDQ�EH�WKUHH�WLPHV�JUHDWHU�WKDQ�IRU�WKH�FRQYHQWLRQDO
IHVWRRQ�V\VWHP�XVHG�ZLWK�WKH�577�

$�QHZ�LQGXFWLYH�SRZHU�VXSSO\�KDV�EHHQ�GHYHORSHG�DQG�LV�EHLQJ�WHVWHG�DW
9LUJLQLD�,QWHUQDWLRQDO�7HUPLQDOV���,Q�FRQFHSW��WKLV�V\VWHP�XVHV�RQH�ORRS
IURP�D�WUDQVIRUPHU�WR�WUDQVPLW�HOHFWULFDO�SRZHU�IURP�WKH�FUDQH�WR�WKH
WUROOH\���7KH�RQO\�FRQQHFWLRQ�WR�WKH�WUROOH\�LV�DQ�HOHFWURPDJQHWLF�OLQN��$
FRPPXQLFDWLRQV�V\VWHP�XVLQJ�D�ZDYH�JXLGH��ZKLFK�DOVR�QHHGV�QR�SK\VLFDO
FRQQHFWLRQ��KDV�EHHQ�GHYHORSHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�LQGXFWLYH�SRZHU
VXSSO\���7KHVH�GHYHORSPHQWV�ZLOO�HOLPLQDWH�WKH�QHHG�IRU�IHVWRRQV�RU
FROOHFWRUV�
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8QIRUWXQDWHO\��WKH�SUHVHQW�LQGXFWLYH�SRZHU�V\VWHPV�WUDQVPLW�RQO\�HQRXJK
SRZHU�WR�VXSSO\�D�URSH�WRZHG�WUROOH\���6R��DOWKRXJK�LQGXFWLYH�SRZHU�LV
H[SHFWHG�WR�VLJQLILFDQWO\�UHGXFH�PDLQWHQDQFH�RQ�WKH�SRZHU�VXSSO\�V\VWHP�
LW�LV�SUHVHQWO\�RQO\�VXLWDEOH�IRU�URSH�WRZHG�WUROOH\V�

6LQFH�WKH�027�WUROOH\�LV�PXFK�KHDYLHU��WKH�WUROOH\�ZKHHOV�DUH�PRUH
VHQVLWLYH�WR�PLVDOLJQPHQW�DQG�PD\�ZHDU�PRUH�LI�VRPH�UXEELQJ�RFFXUV�

$OWKRXJK�027�FUDQHV�KDYH�VRPH�DGGLWLRQDO�PDLQWHQDQFH�SUREOHPV��WKH
RYHUDOO�PDLQWHQDQFH�FRVW�IRU�027�FUDQHV�VKRXOG�EH�VLJQLILFDQWO\�OHVV�WKDQ
IRU�577�FUDQHV�

Environmental Concerns
(QYLURQPHQWDO�FRQFHUQV�DUH�LPSRUWDQW�LVVXHV�LQ�VHOHFWLQJ�D�FUDQH�V\VWHP�
SDUWLFXODUO\�LQ�WKH�8QLWHG�6WDWHV���$�SUREOHP�ZLWK�WKH�577�V\VWHP�LV�WKDW
WKH�H[SRVHG�OXEULFDWHG�ZLUH�URSHV��UXQQLQJ�WKH�OHQJWK�RI�WKH�FUDQH�
LQHYLWDEO\�GURS�JUHDVH�DQG�RLO�RQWR�WKH�ZKDUI�DQG�LQWR�WKH�ZDWHU���7KLV
PD\�UHTXLUH�XQOXEULFDWHG�URSHV�DQG�UHTXLUH�PRUH�IUHTXHQW�URSH
UHSODFHPHQW�

2Q�WKH�027�FUDQH��WKH�PDLQ�KRLVW�URSHV�DUH�FRQWDLQHG�EHWZHHQ�WKH�WUROOH\
DQG�WKH�VSUHDGHU���7KH�WUROOH\�GULYH�URSHV�DUH�HOLPLQDWHG���6R�WKH�SRWHQWLDO
IRU�HQYLURQPHQWDO�SUREOHPV�LV�UHGXFHG�

Load Control
6LQFH�WKH�PDLQ�KRLVW�URSHV�DUH�VKRUWHU�DQG�WKHUH�LV�QR�FDWHQDU\�PRWLRQ��WKH
027�LPSURYHV�ORDG�FRQWURO�RYHU�WKH�577�V\VWHP

7KH�027�HOLPLQDWHV�WKH�WUROOH\�WRZ�URSHV���7KHUHIRUH�VDJJLQJ�DQG
VWUHWFKLQJ�RI�WKHVH�URSHV�LV�QRW�D�FRQFHUQ���(DFK�WUROOH\�ZKHHO�LV
LQGHSHQGHQWO\�GULYHQ�DQG�FRQWUROOHG���6RPH�FRQFHUQV�DERXW�WUDFWLRQ�DQG
VNLGGLQJ�RI�WKH�027�ZKHHOV�KDYH�EHHQ�UDLVHG��EXW�GHWDLOHG�FDOFXODWLRQV
DQG�REVHUYDWLRQV�KDYH�QRW�VKRZQ�DQ\�SUREOHPV�XQGHU�QRUPDO�RSHUDWLRQV�
2FFDVLRQDOO\��VNLGGLQJ�PD\�RFFXU�IRU�WKH�ILUVW�IHZ�UXQV�GXULQJ�LF\
FRQGLWLRQV�RU�EXLOG�XS�RI�UXVW�RQ�WKH�UDLO�FRPELQHG�ZLWK�PRLVWXUH���%XW
RQFH�WKH�LFH�RU�UXVW�LV�ZRUQ�RII��WKH�ZKHHOV�GR�QRW�VNLG�
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Operator Comfort
6LQFH�WKH�GLIIHUHQFH�LQ�ZHLJKW�EHWZHHQ�WKH�WUROOH\�ZLWK�DQG�ZLWKRXW�WKH
OLIWHG�ORDG�LV�UHGXFHG��DQG�WKH�FUDQH�VWUXFWXUH�LV�KHDYLHU�DQG�VWLIIHU��WKH
WUROOH\�PRWLRQ�LV�VPRRWKHU�DQG�WKH�RSHUDWRU�LV�PRUH�FRPIRUWDEOH�

,PSURYHG�RSHUDWRU�FRPIRUW�UHGXFHV�RSHUDWRU�IDWLJXH�DQG�LQFUHDVHV
SURGXFWLYLW\�

DISADVANTAGES OF MACHINERY ON TROLLEY SYSTEMS

7KH�GLVDGYDQWDJHV�RI�WKH�027�V\VWHP�FRPSDUHG�WR�WKH�577�V\VWHP�DUH�

����+HDYLHU�VWUXFWXUH�DQG�KLJKHU�ZKHHO�ORDGV�
����3RWHQWLDO�IRU�XQH[SHFWHG�RSHUDWLRQDO�SUREOHPV�
����8QNQRZQ�UHOLDELOLW\�
����2SHUDWRU�DFFHSWDQFH�

Wheel Loads
7KH�LQFUHDVHG�WUROOH\�ZHLJKW�LQFUHDVHV�WKH�HIIHFW�RI�WKH�IDWLJXH�ORDG�E\�D
IDFWRU�RI�����RU�JUHDWHU�FRPSDUHG�WR�577V���$OWKRXJK�WKH�PRQR�JLUGHU
ERRP�LV�OLJKWHU�WKDQ�WKH�WZLQ�JLUGHU�IRU�ERWK�577�DQG�027�FUDQHV��WKH
ZHLJKW�RI�D�PRQRJLUGHU�027�LV�DERXW�����JUHDWHU�WKDQ�WKDW�RI�D�WZLQ
JLUGHU�577�FUDQH���7KH�LQFUHDVH�LQ�ZHLJKW�UHVXOWV�SULPDULO\�IURP�LQFUHDVHG
VHFWLRQV�WR�FRQWURO�IDWLJXH�GDPDJH�

,QFUHDVHG�FUDQH�ZHLJKW�FRPELQHG�ZLWK�KLJKHU�WUROOH\�ZHLJKW�UHVXOWV�LQ
DERXW�����KLJKHU�ZKHHO�ORDGV�IRU�027�FUDQHV�WKDQ�IRU�577�FUDQHV�

7KH�LQFUHDVHG�FUDQH�ZHLJKW�DQG�ZKHHO�ORDGV�ZLOO�LQFUHDVH�ZKDUI
FRQVWUXFWLRQ�FRVWV���%XW�WKH�FRVW�RI�LQFUHDVLQJ�WKH�FUDQH�JLUGHU�FDSDFLW\�RQ
QHZ�ZKDUYHV�LV�VXUSULVLQJO\�VPDOO���(YHQ�WKRXJK�027�FUDQHV�DUH�KHDYLHU
WKDQ�577�FUDQHV��WKHLU�LQLWLDO�FRVW�LQ�QRW�DOZD\V�KLJKHU�

Potential for Unexpected Operational Problems
7KH�IHVWRRQ�V\VWHP�IRU�WKH�577�FDUULHV�SRZHU�IRU�RQO\�WKH�VSUHDGHU�DQG
FDE���2Q�WKH�RWKHU�KDQG��WKH�IHVWRRQ�V\VWHP�IRU�WKH�027�FDUULHV�WKH�SRZHU
IRU�WKH�PDLQ�KRLVW�DQG�WUROOH\�GULYHV���7KLV�DGGLWLRQDO�SRZHU�GHPDQG
UHTXLUHV�KHDYLHU�FDEOHV���6LQFH�WUROOH\�VSHHGV�DUH�KLJK��WKHUH�KDV�EHHQ�VRPH
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FRQFHUQ�WKDW�WKH�LQFUHDVHG�LQHUWLD�RI�WKH�V\VWHP�ZRXOG�FDXVH�DGGLWLRQDO
ZHDU�DQG�UHGXFH�WKH�UHOLDELOLW\�RI�WKH�IHVWRRQ�V\VWHP�

6LQFH�WKH�PDLQ�KRLVW�URSH�LV�UHODWLYHO\�VKRUW��SRWHQWLDOO\��WKH�URSH�FRXOG
FRPH�RII�WKH�GUXP�ZKHQ�WKH�HPSW\�VSUHDGHU�LV�ORZHUHG�DW�KLJK�VSHHG�DQG
VXGGHQO\�VWRSSHG���,Q�WKH�577�V\VWHP��WKH�ZHLJKW�RI�WKH�ORQJ�URSHV
GUDSLQJ�IURP�WKH�VXSSRUWV�WR�WKH�WUROOH\�PDLQWDLQV�D�JUHDWHU�PLQLPXP
WHQVLRQ�DQG�KROGV�WKH�URSH�LQ�WKH�GUXP�JURRYHV���)RUWXQDWHO\��WKLV�KDV�QRW
EHHQ�D�SUREOHP�

7KHUH�ZDV�DOVR�FRQFHUQ�WKDW�WKH�WUROOH\�ZKHHOV�FRXOG�VNLG�GXULQJ�UDLQ
VWRUPV��6LQFH�URSHV�WRZ�WKH�URSH�WUROOH\��WUDFWLRQ�LV�QRW�D�FRQFHUQ�IRU�WKH
577�V\VWHP���6NLGGLQJ�KDV�QRW�EHHQ�D�SUREOHP�RQ�027�FUDQHV�

Reliability
7KH�577�V\VWHP�LV�XELTXLWRXV�LQ�WKH�8QLWHG�6WDWHV���0DQ\�PRUH�FUDQH
PDQXIDFWXUHUV�ZRUOGZLGH�KDYH�SURGXFHG�577�FUDQHV�WKDQ�027�FUDQHV�
0DQ\�PDQXIDFWXUHUV�KDYH�QHYHU�GHVLJQHG�RU�EXLOW�027�FUDQHV��7KH�577
LV�WULHG�DQG�WHVWHG�DQG�WKH�EXJV�KDYH�EHHQ�ZRUNHG�RXW���577�FUDQHV�KDYH�D
VXFFHVVIXO�WUDFN�UHFRUG�

)RU�PDQ\�XVHUV�DQG�PDQXIDFWXUHUV��WKH�027�FUDQH�LV�D�QHZ�FRQFHSW�
7KLV��LQ�LWVHOI��VSHDNV�DJDLQVW�WKH�027�FUDQH�ZKHQ�SXUFKDVHUV�DUH�PDNLQJ
GHFLVLRQV�LQYROYLQJ�PLOOLRQV�RI�GROODUV�ZRUWK�RI�HTXLSPHQW���%XW�WKH�KLJK
FRVW�LV�DOVR�D�VWLPXOXV�WR�NHHS�DQ�RSHQ�PLQG�DQG�FDUHIXOO\�H[DPLQH
DOWHUQDWLYHV���,W�PD\�EH�WKDW�027�FUDQHV�DUH�PRUH�UHOLDEOH�WKDQ�577
FUDQHV�

Operator Acceptance
&UDQH�RSHUDWRUV�ZKR�VSHQG�\HDUV�SHUIHFWLQJ�WKHLU�VNLOOV�RQ�FHUWDLQ�W\SHV�RI
HTXLSPHQW�DUH�VRPHWLPHV�UHOXFWDQW�WR�DFFHSW�QHZ�HTXLSPHQW��HVSHFLDOO\
QHZ�HTXLSPHQW�ZLWK�D�FRPSOHWHO\�GLIIHUHQW�IHHO���,I�RSHUDWRUV�GR�QRW�OLNH
WKH�HTXLSPHQW��SURGXFWLYLW\�FDQ�EH�VHYHUHO\�DIIHFWHG���%XW�LI�WKH�QHZ
HTXLSPHQW�LV�XVHU�IULHQGO\�DQG�PRUH�SURGXFWLYH��WKH�RSHUDWRUV�ZLOO
TXLFNO\�DFFHSW�LW�

7KH�OD\RXW�DQG�GHVLJQ�RI�WKH�027�WUROOH\�DQG�FDE�LV�RI�SULPDU\
LPSRUWDQFH���%HFDXVH�WKH�PDFKLQHU\�VSDFH�LV�OLPLWHG�RQ�WKH�WUROOH\��WKH
OD\RXW�LV�FULWLFDO�WR�PDLQWDLQ�WKH�VDPH�HDVH�RI�PDLQWHQDQFH���$QG�EHFDXVH
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WKH�PDFKLQHU\�LV�PXFK�FORVHU�WR�WKH�FDE��QRLVH�LQVXODWLRQ�RI�WKH�FDE�LV�DQ
LPSRUWDQW�GHVLJQ�LVVXH�IRU�WKH�RSHUDWRU�

AMERICAN PRESIDENT LINES’ EXPERIENCE

$3/�GLOLJHQWO\�LQYHVWLJDWHG�DOWHUQDWLYHV���7KH\�GLG�HYHU\WKLQJ�WKH\�FRXOG
WR�PDNH�VXUH�WKH\�PDGH�WKH�EHVW�FKRLFH����%XW�ZLWKRXW�D�WUDFN�UHFRUG�LQ�DQ
$3/�WHUPLQDO��TXHVWLRQV�UHPDLQHG���:RXOG�WKH�URSHV�MXPS�RII�WKH�PDLQ
KRLVW"��:RXOG�WKH�IHVWRRQ�V\VWHP�ZRUN"��:RXOG�PDLQWHQDQFH�FRVW�VDYLQJV
DFWXDOO\�EH�UHDOL]HG"��:RXOG�RSHUDWRUV�DFFHSW�WKH�GLIIHUHQW�WUROOH\�DQG
FRQWUROV"

:LWK�WZHOYH�1RHOO�027�FUDQHV�FRPPLVVLRQHG�DW�WKHLU�/RV�$QJHOHV
IDFLOLW\��HLJKW�RI�WKHP�IXOO\�RSHUDWLRQDO�IRU�ILYH�PRQWKV�DV�RI�1RYHPEHU
������$3/�QRZ�KDV�VRPH�DQVZHUV�WR�WKRVH�TXHVWLRQV�

$3/�H[SHFWHG�LPSURYHG�SHUIRUPDQFH�DQG�UHGXFHG�PDLQWHQDQFH�
([SHFWLQJ�ORZHU�FRVWV��$3/�VWDIIHG�WKHLU�PDLQWHQDQFH�IRU�WKH�QHZ�IDFLOLW\
DW�WKLUW\�SHUFHQW�OHVV�WKDQ�IRU�577�FUDQHV���7KLV�VWDIILQJ�KDV�SURYHG�WR�EH
DGHTXDWH�

,Q�DGGLWLRQ��$3/�LV�DQWLFLSDWLQJ�VLJQLILFDQW�VDYLQJV�GXH�WR�UHGXFHG�VSDUH
SDUWV�LQYHQWRU\���&RPSDUHG�WR�DQ�577�FUDQH��HDFK�027�FUDQH�KDV
DSSUR[LPDWHO\������IHHW�OHVV�URSH�DQG����IHZHU�VKHDYHV�RI�PLVFHOODQHRXV
VL]HV�WKDW�UHTXLUH�SHULRGLF�UHSODFHPHQW���)RU�WZHOYH�FUDQHV��WKH�VDYLQJ�LV
�������IHHW�RI�URSH�DQG�����VKHDYHV�

7\SLFDOO\��PDLQWHQDQFH�FRVW��LQFOXGLQJ�VSDUH�SDUWV��LV�WKUHH�WR�ILYH�SHUFHQW
RI�WKH�SXUFKDVH�FRVW�SHU�\HDU���$VVXPLQJ�D�WZHQW\�\HDU�OLIH�DQG�DQ�LQWHUHVW
UDWH�RI�HLJKW�SHUFHQW��WKH�SUHVHQW�YDOXH�RI�WKH�PDLQWHQDQFH�FRVW�LV����WR���
SHUFHQW�RI�WKH�SXUFKDVH�FRVW���$3/·V�HVWLPDWHG�VDYLQJ�RI�WKLUW\�SHUFHQW�RI
WKH�PDLQWHQDQFH�FRVW�RYHU�WZHQW\�\HDUV�WUDQVODWHV�LQWR�WHQ�WR�ILIWHHQ
SHUFHQW�RI�WKH�LQLWLDO�SXUFKDVH�FRVW�RI�WKH�FUDQHV�

$�VLGH�HIIHFW�RI�UHGXFHG�PDLQWHQDQFH�LV�UHGXFHG�GRZQWLPH���7KLV�DOVR
UHGXFHV�RSHUDWLQJ�FRVWV���,Q�RQO\�ILYH�PRQWKV��UHFRUGV�VKRZ�WKDW�WKH
RSHUDWLQJ�FUDQHV�KDYH�H[SHULHQFHG�D�GRZQWLPH�RI�DERXW�RQH�SHUFHQW���)RU
QHZ�FUDQHV��LW�XVXDOO\�WDNHV�XS�WR�D�\HDU�WR�ZRUN�RXW�EXJV�DQG�DFKLHYH�WKLV
UDWH�

7KH�IHVWRRQ�V\VWHP�ZDV�D�SRWHQWLDO�VRXUFH�RI�RSHUDWLQJ�SUREOHPV���$3/
VHOHFWHG�WKH�:DPSKOHU�V\VWHP�RI�SRZHUHG�IHVWRRQ�WUROOH\V���7KHVH�ZHUH
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LQWURGXFHG�RQ�1RHOO·V�$OJHFHLUDV�027�FUDQHV���7KLV�IHVWRRQ�V\VWHP�LV
ZRUNLQJ�ZLWKRXW�SUREOHPV���7KH�V\VWHP�LV�VR�VPRRWK�WKDW�ZHDU�RQ�WKH
IHVWRRQ�FDEOHV�LV�OHVV�WKDQ�IRU�D�FRQYHQWLRQDO�577�IHVWRRQ�V\VWHP���7KH
VWHHO�ZKHHOV�RQ�WKH�PRWRUL]HG�IHVWRRQ�WUROOH\V�DUH�QRLVLHU�WKDQ�WKH
FRQYHQWLRQDO�QRQ�SRZHUHG�IHVWRRQ�V\VWHP���7KLV�LV�QRW�D�SUREOHP�

6NLGGLQJ�RI�ZKHHOV�RU�MXPSLQJ�RI�PDLQ�KRLVW�URSHV�KDYH�QRW�EHHQ
SUREOHPV���7KH�FRPELQDWLRQ�RI�UXVW�RQ�WKH�UDLO�DQG�IRJ�FDXVHV�RFFDVLRQDO
VNLGGLQJ���$3/�H[SHFWV�WKDW�WKLV�ZLOO�QRW�EH�D�ORQJ�WHUP�SUREOHP�

7KH�RSHUDWRUV�DUH�SOHDVHG�ZLWK�WKH�IDVW�RSHUDWLQJ�VSHHG�RI�WKH�WUROOH\�����
IHHW�PLQ��FRPSDUHG�WR�WKH�W\SLFDO�577�VSHHG�RI�����IHHW�PLQ�

3URGXFWLYLW\�KDV�EHHQ�VDWLVIDFWRU\���&XUUHQWO\��WKH�WHUPLQDO�FDQ�VXSSRUW�D
SURGXFWLYLW\�RI�DERXW����PRYHV�SHU�KRXU�DQG�WKH�FUDQHV�DFKLHYH�WKLV
ZLWKRXW�GLIILFXOW\���7KH�FUDQHV�DUH�H[SHFWHG�WR�HDVLO\�DFKLHYH�WKH�FXUUHQW
WHUPLQDO�JRDO�RI�WKLUW\�PRYHV�SHU�KRXU�

,Q�VKRUW��WKH�FUDQHV�KDYH�VDWLVILHG�$3/·V�H[SHFWDWLRQV�DQG�WKH�SRWHQWLDO
SUREOHPV�KDYH�QRW�PDWHULDOL]HG�

3URGXFWLYLW\��UHOLDELOLW\��DQG�PDLQWHQDQFH�GDWD�ZLOO�YDU\�IURP�SODFH�WR
SODFH���/DERU�DJUHHPHQWV��UHJXODWLRQV��WKH�VL]H�RI�D�IDFLOLW\��WKH�PL[�RI
HTXLSPHQW��DQG�WKH�PDQDJHPHQW�DSSURDFK�FDQ�DOO�DIIHFW�WKH�UHVXOWV�
+DYLQJ�PRYHG�IURP�DQ�ROGHU�IDFLOLW\�LQ�/RV�$QJHOHV�WR�WKH�QHZ�%HUWK�����
$3/·V�H[SHULHQFH�SURYLGHV�D�UHDVRQDEOH�FRPSDULVRQ�RI�WKH�WZR�W\SHV�RI
FUDQHV�

$Q�LPSRUWDQW�SDUW�RI�$3/·V�VXFFHVV�ZLWK�WKHLU�QHZ�FUDQHV�KDV�EHHQ�WKHLU
DFWLYH�DSSURDFK�GXULQJ�WKH�HQWLUH�SURFXUHPHQW�DQG�FRPPLVVLRQLQJ
SURFHVV����$3/�PDGH�VSHFLDO�HIIRUWV�WR�ZRUN�FORVHO\�ZLWK�WKH�FUDQH�VXSSOLHU
DQG�DOO�SDUWLHV�LQYROYHG�ZLWK�WKH�FUDQH�RSHUDWLRQV���2SHQ�FRPPXQLFDWLRQ
OLQHV�PDGH�LW�SRVVLEOH�WR�KHDU�DQG�DGGUHVV�SUREOHPV�DQG�VXJJHVWLRQV�IURP
PDQ\�SRLQWV�RI�YLHZ���&DSLWDOL]LQJ�RQ�WKH�GLYHUVH�LQSXW�RI�DOO�XVHUV��WKH
ILQDO�SURGXFW�ZDV�D�VXSHULRU�RQH�

CONCLUSION

:KHQ�$3/�ZDV�GHFLGLQJ�ZKDW�W\SH�RI�FUDQH�WR�EX\�WKH\�DVVHPEOHG�WKHLU
HQJLQHHULQJ�VWDII�DQG�D�JURXS�RI�RWKHU�FUDQH�H[SHUWV�DQG�DVNHG��,I�RXU�QHZ
FUDQHV�ZHUH�WKH�ILUVW�FUDQHV�DQG�QR�WUDGLWLRQV�KDG�EHHQ�HVWDEOLVKHG��ZKDW
GHVLJQ�ZRXOG�EH�WKH�EHVW���7KH�JRDO�ZDV�WR�RSWLPL]H�HIILFLHQF\��UHOLDELOLW\�
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DQG�WKH�FRPELQHG�LQLWLDO�DQG�RSHUDWLQJ�FRVWV���7KH�JURXS�FKRVH�WKH
PDFKLQHU\�RQ�WUROOH\�FUDQHV�

$3/·V�H[SHULHQFH�VXSSRUWV�WKLV�FKRLFH���6RRQ��ZH�ZLOO�NQRZ�PRUH�DERXW
36$·V�H[SHULHQFH�ZLWK�LWV�0LWVXELVKL�+HDY\�,QGXVWULHV�PDFKLQHU\�WUROOH\
FUDQHV�

1RZ�ERWK�URSH�WUROOH\�FUDQHV�DQG�PDFKLQHU\�WUROOH\�FUDQHV�DUH�YLDEOH�

)RU�ODUJH�VXSHU�SURGXFWLYH�FUDQHV��WKH�PDFKLQHU\�WUROOH\�FUDQH�ZLOO�EH�WKH
FKRLFH�RI�WKH�IXWXUH�
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