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7UDYHUVLQJ�DUHD�ZHLJKW�JDXJH�
0$66�6&$1�;�0(�ZLWK�WKH�

DGYDQFHG�0XOWL(QHUJ\�;�UD\�
7HFKQRORJ\�GHYHORSHG�E\�(:6

(OHFWURQLF�:RRG� 6\VWHPV� �(:6��
LQ� *HUPDQ\� RIIHUV� D� FRPSOHWH�
UDQJH�RI�TXDOLW\�LQVSHFWLRQ�V\VWHPV�

IRU�ZRRG�EDVHG� SDQHO�PDQXIDFWXULQJ��
,Q� IDFW�� DIWHU� WKH� LQWURGXFWLRQ� RI� WKH�
QHZ� �̭DJVKLS� GHYLFH� (FR6FDQ�1(2� IRU�
PDW� LQVSHFWLRQ� �DUHD�ZHLJKW� JDXJLQJ�
DQG� IRUHLJQ� ERG\� GHWHFWLRQ�� DQG� LWV�
LQVWDOODWLRQV� LQ� VHYHUDO� SODQWV�� WKH�
FRPSDQ\� KDV� JDLQHG� JRRG� SUDFWLFDO�
H[SHULHQFH�ZLWK�WKH�SHUIRUPDQFH�LQ�0')�
DQG�26%� IRUPLQJ� OLQHV�� 7KLV�PDUNHG� D�
VXEVWDQWLDO�SURJUHVV�LQ�WKH� �̬HOG�RI�;�UD\�
PHDVXULQJ� WHFKQRORJ\� IRU�ZRRG�EDVHG�
SDQHO�SURGXFWLRQ��

$&+,(9,1*�3(5)(&7,21�
)RU� SDUWLFOHERDUG� SURGXFWLRQ�� (:6�
HTXLSV� WKH� IRUPLQJ� OLQH�ZLWK� D�PRGHUQ�
;�UD\� PHDVXULQJ� WHFKQRORJ\� DQG� LV�
DEOH� WR� FXVWRPLVH� LW� IRU� WKH� LQGLYLGXDO�
UHTXLUHPHQWV�� 7KLV� LV� UHIOHFWHG� LQ� WKH�
�̬UVW�LQVWDOODWLRQ�RI�WKH�QHZ�6LHPSHONDPS�
SURGXFWLRQ�OLQHV�ZKHUH�WKH�FXVWRPHU�ZDV�
DEOH�WR�RSWLPLVH�WKH�SURFHVV�DQG�TXDOLW\�

$�SDUWLFOHERDUG�LV�PDGH�RI�WKUHH�OD\HUV�
ZLWK� LQGLYLGXDO� IRUPLQJ� KHDGV��:KDW�
DFKLHYHPHQW� LW� ZRXOG� EH� WR� KDYH� WKH�
LQGLYLGXDO�DUHD�ZHLJKW�GLVWULEXWLRQ�RI�HDFK�
OD\HU"�,I�WKH� �̬QDO�SDQHO�VKRZV�D�GHQVLW\�

GLVWULEXWLRQ� LQ� QHHG� RI� LPSURYHPHQW��
ZRXOGQʌW�LW�EH�H[FHSWLRQDO�WR�LGHQWLI\�WKH�
UHVSRQVLEOH�IRUPLQJ�KHDG�LQ�WKH�OLQH"

1HYHUWKHOHVV�� WKH� WRS� DQG� ERWWRP�
VXUIDFH� OD\HUV� DUH� W\SLFDOO\� OHVV� WKDQ�
���SHU�FHQW�HDFK�RI�WKH�WRWDO�SDQHO��DQG�
FRQVLVW� RI� �̬QH� SDUWLFOHV�� )RU� LQVWDQFH��
WKH� �̬UVW� OD\HU�RQ� WKH� IRUPLQJ�EHOW�PD\�
EH� WKLQ��ZKLFK� LV� FKDOOHQJLQJ� IRU� ERWK�
PDW� IRUPLQJ� DQG�PHDVXUHPHQW�� 7KH�
KRPRJHQHLW\�RI�WKH�WRS�DQG�ERWWRP�OD\HUV�
LV� LQGLVSHQVDEOH� IRU�KLJK�SDQHO� VXUIDFH�
TXDOLW\� LQ� RUGHU� WR� DFKLHYH� WKH�SHUIHFW�
TXDOLW\�LQ�VXUIDFH�FRDWLQJ��&RQVLGHULQJ�DOO�

E\�.RQUDG�6ROEULJ��+HDG�RI�7HFKQRORJ\�
ZRRG�EDVHG�FRPSRVLWHV��(:6
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OD\HUV��WKH�DGYDQFHG�SDQHO�PDQXIDFWXUHU�
LV�LQWHUHVWHG�LQ�ERWK�WKH�PHDQ�DUHD�ZHLJKW�
IRU�EDVLF�PDWHULDO�GRVLQJ�DQG�GLVWULEXWLRQ�
�DFURVV�DQG� OHQJWKZLVH���$QG� LW� LV�KHUH�
WKDW�PDW�IRUPLQJ�DLPV�DW�D�IXQGDPHQWDOO\�
KRPRJHQRXV� GLVWULEXWLRQ�� ,Q� DGGLWLRQ��
WKH�GHGLFDWHG�FURVV�SUR �̬OHV�DUH�UHDOLVHG��
IRU� H[DPSOH��ZLWK� HGJH� RYHUPHWHULQJ��
WR�FRXQWHUDFW�WKH�ODWHUDO�PDW�H[SDQVLRQ�
GXULQJ� KRW�SUHVVLQJ�� 7KH� ILQDO� SDQHO�
SURSHUWLHV�DUH�WKHQ�VXEVHTXHQWO\�PDGH�LQ�
WKH�IRUPLQJ�OLQH�WR�D�FRQVLGHUDEOH�H[WHQW�

:+<�0$66�6&$1�;�0("
7KH�WROHUDQFHV� IRU�SDQHO� WKLFNQHVV�DQG�
GHQVLW\�GLVWULEXWLRQ�DUH�DOUHDG\�ORZ�ZKLOH�
WKH�FXVWRPHU�UHTXLUHPHQWV�ZLOO�LQFUHDVH�
LQ� WKH� IXWXUH�� 6XFK� QDUURZ�SURGXFWLRQ�
WROHUDQFHV�ZLOO�UHTXLUH�KLJK�SUHFLVLRQ�RI�WKH�
DSSOLHG�PHDVXULQJ�V\VWHPV��$GGUHVVLQJ�
WKLV�� (:6�SURYLGHV�DQ� LQQRYDWLYH�;�UD\�
V\VWHP� IRU� KLJK�SUHFLVLRQ� DUHD�ZHLJKW�
PHDVXUHPHQW� LQ� WKH� IRUPLQJ� OLQH�� 7KH�
FHQWUDO� FRPSRQHQWV� RI� WKH�JDXJHV� DUH�

D�ORZ�SRZHU�;�UD\�XQLW�ZLWK�D�VHQVLWLYH�
GHWHFWRU�WUDYHUVLQJ�DFURVV�WKH�PDW��7KLV�
PRYHDEOH�FRQ �̬JXUDWLRQ�HQDEOHV�SHULRGLF�
]HUR�FDOLEUDWLRQ�QH[W�WR�WKH�OLQH�LQ�RUGHU�
WR� FRPSHQVDWH� DQ\� LQIOXHQFHV� RQ� WKH�
;�UD\�VLJQDO��7R�QRWH��WKLV�ZRXOG�QRW�EH�
IHDVLEOH�LQ�WKH�FDVH�RI�D�VWDWLF�;�UD\�XQLW��

7KH� WUDYHUVLQJ� DUHD� ZHLJKW� JDXJH� RI�
0$66�6&$1�;�0(�SURYLGHV�D�FRQVLVWHQW�
KLJK�PHDVXULQJ� UHVROXWLRQ� �XS� WR����
����SHU� FHQW�PDW�ZHLJKW��DORQJ�D�ZLGH�
SURGXFWLRQ� UDQJH�� 7KLV� SHUIRUPDQFH� LV�
DFKLHYHG�XVLQJ�WKH�DGYDQFHG�0XOWL(QHUJ\�
;�UD\�7HFKQRORJ\�GHYHORSHG�E\�(:6��+HUH��
WKH�;�UD\�HQHUJ\�LV�DXWRPDWLFDOO\�DGDSWHG�
WR�WKH�DPRXQW�RI�PDWHULDO�WR�EH�PHDVXUHG��
7KLV� LV� DQ� DXWRPDWHG� IXQFWLRQ� RI� WKH�
(:6�;�UD\� V\VWHPV�ZKHUH�QR�RSHUDWRU�
DFWLRQ�LV�UHTXLUHG��7KH�PHDVXULQJ�UHVXOWV�
DUH� WKHQ�GLVSOD\HG�RQ� WKH� YLVXDOLVDWLRQ�
VFUHHQ�DV�D�FURVV�SUR �̬OH�ZLWK� IRFXV�RQ�
WKH�PDW� HGJHV� DQG� DV� D� ORQJLWXGLQDO�
WUHQG�RI�WKH�DYHUDJH�PDW�ZHLJKW�� �

)RU�VSHFLDO�WDVNV�LQ�SDUWLFOHERDUG�SURGXFWLRQ��
WKUHH�GHYLFHV� RI� WKH�0$66�6&$1�;�0(�DUH�
LQVWDOOHG�LQ�WKH�IRUPLQJ�OLQH�DIWHU�WKH�LQGLYLGXDO�
IRUPLQJ�KHDGV��7KH�̬ �UVW�;�UD\�JDXJH�PHDVXUHV�
RQO\� WKH�ERWWRP� OD\HU��'XH� WR� WKH� ORZ� OD\HU�
WKLFNQHVV� �ORZ�DUHD�ZHLJKW��� D�FRQVLGHUDEO\�
ORZ�HQHUJ\�LV�DSSOLHG�WR�REWDLQ�DQ�DSSURSULDWH�
PHDVXULQJ� FRQWUDVW� DQG� SUHFLVLRQ� RI� WKH�
GLVSOD\HG�UHVXOWV��7KH�VHFRQG�GHYLFH�IROORZV�
DIWHU�WKH�FRUH�OD\HU�IRUPHUV�DQG�WKH�WKLUG�LV�
LQVWDOOHG�DIWHU�WKH�SUH�SUHVV�WR�PHDVXUH�WKH�
WRWDO�PDW��7KH�XQLWV�WUDYHO�V\QFKURQLVHG�DFURVV�
WKH� SDUWLFOH�PDW� VXFK� WKDW� WKH� UHVSHFWLYH�
PDW� VHJPHQWV� DUH� HTXLYDOHQWO\� VFDQQHG�
E\� DOO� WKUHH� V\VWHPV��$OO�PHDVXULQJ�GDWD� LV�
HYDOXDWHG�LQ�FRRUGLQDWLRQ�VR�DV�WR�WR�GLVSOD\�
WKH�DUHD�ZHLJKW�GLVWULEXWLRQ�RI�DOO�WKUHH�OD\HUV�
LQGLYLGXDOO\��7KH�VSHFLDO�YLVXDOLVDWLRQ�VKRZV�
WKH� UHVXOWLQJ� FURVV�SURILOHV� SHU� OD\HU� DV�
UHODWLYH�GLVWULEXWLRQ�DQG�DEVROXWH�PDW�ZHLJKW��
5HOLDEOH�PHDVXULQJ� UHVXOWV� DUH� HQVXUHG� E\�
WKH�FRPSUHKHQVLYH�SUH�FRQ �̬JXUDWLRQ�GXULQJ�
PDQXIDFWXULQJ�DQG�WKH�LQGLYLGXDO� �̬QH�WXQLQJ�
GXULQJ�VWDUW�XS�RI�WKH�;�UD\�GHYLFHV�
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0RLVWXUH�FRQWHQW�PHDVXUHPHQW�ZLWK�WKH�QRQ�FRQWDFW�LQIUDUHG�GHYLFH�07�6&$1�IRU�YHUVDWLOH�
DSSOLFDWLRQV�LQ�WKH�SDUWLFOHERDUG�SURGXFWLRQ�SURFHVV

$//�,1�21(
7KLV�FRQ �̬JXUDWLRQ�RI�WKUHH�0$66�6&$1�;�
0(�LV�SDUW�RI�6LHPSHONDPSʌV�6LFR)RUPHU�
DQG�SURYLGHV� DFWXDO� YDOXHV� IRU� SDUWLFOH�
PDW�IRUPLQJ�DXWRPDWLRQ��/LNH�DOO�6LFR6FDQ�
PHDVXULQJ�V\VWHPV��LW�LV�ZHOO�LQWHJUDWHG�
LQWR�WKH�SODQW�FRQWURO�V\VWHP��ZKLFK�ZLOO�
EH�FRPPRQ�VWDQGDUG�LQ�IXOO\�DXWRPDWHG�
ZRRG�EDVHG�SDQHO�SURGXFWLRQ�SODQWV�DQG�
UHTXLUHV�PLQLPXP�RSHUDWRU� LQWHUDFWLRQ��
%H\RQG�QHZ�SURGXFWLRQ�OLQHV��WKH�V\VWHP�
LV�VXSHUE� IRU�XSJUDGH�RI�H[LVWLQJ� OLQHV��
WKDQNV�WR�WKH�ORZ�VSDFH�UHTXLUHPHQWV��
,Q� DGGLWLRQ� WR� DUHD� ZHLJKW� JDXJLQJ��
WKH�PRLVWXUH� FRQWHQW�PHDVXUHPHQW� RI�
WKH� SDUWLFOHV� LV� UHTXLUHG� DW� QXPHURXV�
SRVLWLRQV� LQ� WKH�SURFHVV�� VXFK�DV� DIWHU�
GU\LQJ��EHIRUH�DIWHU�UHVLQ�EOHQGLQJ��DQG�
�̬QDOO\�RQ�WKH�IRUPLQJ�EHOW��

7KH� SDQHO� PDQXIDFWXUHU� MXVW� QHHGV�
D� VLPSOH� DQG� DIIRUGDEOH� GHYLFH� ZLWK�
UHOLDEOH�PHDVXULQJ� UHVXOWV� WKDW� LV� HDV\�
WR�PDLQWDLQ��+HUH��WKH�LQIUDUHG�PRLVWXUH�

JDXJH�07�6&$1� LV� FRQVLGHUHG� WR� EH� D�
RQH�V\VWHP�IRU�YHUVDWLOH�DSSOLFDWLRQV��7KH�
QRQ�FRQWDFW�GHYLFH�FDQ�EH�LQVWDOOHG�RYHU�
WKH�PDW�DIWHU�HYHU\�IRUPLQJ�KHDG�RU�LW�FDQ�
DOVR�PHDVXUH�WKURXJK�D�ZLQGRZ�ORRNLQJ�
LQWR�D�PDWHULDO�ELQ�RU�D�GURS�FKXWH��ZLWK�
PDWHULDO� FROOHFWLRQ� XQLW��� )RU� H[WUHPH�
HQYLURQPHQWDO�FRQGLWLRQV��LW�FRPHV�ZLWK�
D� SURWHFWLRQ� KRXVLQJ�� 7KLV� IOH[LELOLW\�
HQDEOHV� WKH� SURGXFWLRQ� PDQDJHU� WR�

LQVWDOO�VHYHUDO�07�6&$1V�DW�DOO�UHOHYDQW�
SRVLWLRQV� IRU� LQGLYLGXDO� REVHUYDWLRQ�
DQG� FRQWURO� RI� WKH�PRLVWXUH� FRQWHQW�
FRQVLGHULQJ�ERWK�WKH�̬ �QH�VXUIDFH��WRS�DQG�
ERWWRP��DQG�FRDUVHU�FRUH�OD\HU�SDUWLFOHV�
DV�ZHOO�DV�EHIRUH�DQG�DIWHU�UHVLQ�EOHQGLQJ��

%HVLGHV� WKH�PHDVXULQJ� V\VWHPV� LQ� WKH�
IRUPLQJ�OLQH��SDUWLFOHERDUG�PDQXIDFWXULQJ�
DOVR�QHHGV�LQOLQH�TXDOLW\�LQVSHFWLRQ�RI�WKH�
�̬QDO�SDQHOV�DIWHU�WKH�SUHVV��+HUH��EORZV�
�SRRU� LQWHUQDO� ERQG��� WKLFNQHVV�� SDQHO�
ZHLJKW�DQG�WKH�GHQVLW\�GLVWULEXWLRQ�DUH�WKH�
UHOHYDQW�SURSHUWLHV� WR�EH�REVHUYHG�DQG�
FRQWUROOHG��7R�WKLV�HQG��WKH�(:6�V\VWHPV�
%/2:�6&$1��7+,&.�6&$1��DQG�&217,�
6&$/(� ;�0(� DUH� VWDQGDUG� LQ�PRGHUQ�
SURGXFWLRQ�OLQHV�DQG�DYDLODEOH�WR�XSJUDGH�
H[LVWLQJ�SODQWV��7KH�&217,�6&$/(�;�0(�
IHDWXUHV� DJDLQ� WKH�0XOWL(QHUJ\� ;�UD\�
7HFKQRORJ\�IRU�FRQVLVWHQW�KLJK�PHDVXULQJ�
SUHFLVLRQ� DORQJ� WKH� SURGXFWLRQ� UDQJH��
7KLV� QRQ�FRQWDFW� ;�UD\� SDQHO� VFDOH�
UHTXLUHV�D�FRQVLGHUDEO\�UHGXFHG�VSDFH�IRU�
LQVWDOODWLRQ�LQ�WKH�FRQYH\RU�DV�FRPSDUHG�
WR�WKH�KXJH�PHFKDQLFDO�SDQHO�VFDOHV��

)XUWKHUPRUH��WKH�&217,�6&$/(�;�0(�LV�
FDSDEOH�LQ�PHDVXULQJ�WKLQ�SDQHOV�DW�KLJK�
SURGXFWLRQ� VSHHG��ZKHUH� WKH�PDVVLYH�
PHFKDQLFDO�VFDOHV�DUH�FRQVLGHUHG�WR�IDLO�
)LQDOO\�� RQO\� LQGLYLGXDO�PHDVXUHPHQWV�
IDFLOLWDWH� WR� H[SOLFLWO\� FRQWURO� WKH�
FRUUHVSRQGLQJ�SURFHVV�VWHSV��6XFK�WDVN�
RULHQWHG� LQOLQH�PHDVXULQJ� DQG� FRQWURO�
V\VWHPV�DUH�D�NH\�IDFWRU�IRU�,QGXVWU\�����
LQ�WKH�ZRRG�EDVHG�SDQHO�SURGXFWLRQ��7KH�
DSSOLFDWLRQ�RI�UHOLDEOH�PHDVXULQJ�V\VWHPV�
IDFLOLWDWHV� WR�REWDLQ� VDYLQJV� LQ�PDWHULDO�
DQG�HQHUJ\�DQG� WR�PDLQWDLQ�KLJK�SDQHO�
TXDOLW\��

6SHFLDO�PHDVXULQJ�HTXLSPHQW�IRU�SDUWLFOHERDUG�PDQXIDFWXULQJ��7KUHH�;�UD\�DUHD�ZHLJKW�JDXJHV�0$66�6&$1�
;�0(�LQ�WKH�IRUPLQJ�OLQH�IRU�LQGLYLGXDO�OD\HU�PHDVXUHPHQW�DQG�RSWLPLVDWLRQ

6LFR)RUPHU�YLVXDOLVDWLRQ�VFUHHQ�IRU�WKH�WULSOH�;�UD\�DUHD�ZHLJKW�JDXJLQJ�V\VWHP�ZLWK�LQGLYLGXDO�FURVV�SUR �̬OHV�
RI�WKH�ERWWRP�VXUIDFH��FRUH��DQG�WRS�VXUIDFH�OD\HU


