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3URGXFW�&DWDORJ 
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&RUH 

9HUWLFDO 

6\PERO�H[SODQDWLRQ 

 
+'' 

0LFUR 0LFUR�7XQQHOLQJ 

+RUL]RQWDO�'LUHFWLRQDO�'ULOOLQJ 

:DWHU�ZHOO��*HRWKHUPDO�	�*HRWHFKQLFDO 

&RUH�'ULOOLQJ���0LQHUDO�([SORUDWLRQ 
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&RQWHQW 

 
,QWURGXFWLRQ     � 
 
 
%HQWRQLWH�EDVHG�IOXLG�SURSHUWLHV  � 
 
 
%HQWRQLWH     � 

7811(/-*(/��3/86 
7811(/-*(/��0$; 
7811(/-*(/��6: 
%$52-*(/� 
&(%2*(/�2&0$ 
 
 
)LOWUDWLRQ�&RQWURO�$GGLWLYHV  �� 

3$&�-5 
3$&�-/ 
48,.-752/� 

48,.-752/��/9 
48,.-752/��*2/' 
48,.-752/��*2/'�/9 
 
 
&OD\�,QKLELWRUV�6WDELOL]HUV   �� 
 
(=-08'� 
(=-08'��'3 
(=-08'��*2/' 
(=-08'��3/86 
 
 
/RVW�&LUFXODWLRQ�0DWHULDOV   �� 
 
1-6($/� 
',$021'�6($/� 
)86(-,7� 
&(%2�)-6($/ 
 

 

 
6XVSHQVLRQ�(QKDQFHUV   �� 
 
%$5$=$1��' 
12-6$*� 
 
 
'HWHUJHQWV     �� 
 
3(1(752/��(8 
3(1(752/��'5<�(8 
 
 
*URXWV     �� 
 
&(%2�'5,//-*5287 
&(%2�'5,//-*5287�3/86 
&(%2�46�352'8&76 
&(%2�&21'8&7-*(/ 
 
 
6SHFLDOW\�3URGXFWV    �� 
 
7811(/-/8%( 
$48$-&/($5��3)' 
&25(-/8%(� 
&(%2�+<%5,'-*(/ 
62'$�$6+ 
%$52-/8%(�16� 
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%DURLG� 
,QGXVWULDO� 

'ULOOLQJ�3URGXFWV 
 
 
%DURLG�,'3�VDOHV�DQG�VHUYLFH�HQJLQHHUV�DYHUDJH�RYHU����\HDUV�H[SHULHQFH�LQ�VHYHUDO�IDFHWV�RI�
WKH�GULOOLQJ�LQGXVWU\��7KHVH�LQGLYLGXDOV�EULQJ�D�FRPSUHKHQVLYH�NQRZOHGJH�RI�SURGXFWV��GULOOLQJ�
PHWKRGV��UHJXODWLRQV�DQG�HTXLSPHQW�WR�KHOS�FXVWRPHUV�VROYH�WKH�WRXJKHVW�GULOOLQJ�SUREOHPV�
IDFLQJ�\RXU�LQGXVWU\��,'3�SHUVRQQHO�FDQ�KHOS�LQ�DOO�DUHDV�RI�WKH�GULOOLQJ�SURMHFW��)URP�SURGXFW�
VHOHFWLRQ�WKURXJK�ZHOO�FRPSOHWLRQ��%DURLG�,'3�UHSUHVHQWDWLYHV�DUH�NQRZQ�IRU�EHLQJ�WKHUH�IRU�
WKH�FXVWRPHU� 

%DURLG�GHYHORSHG�LWV�UHSXWDWLRQ�E\�OHQGLQJ�H[SHUWLVH�DW�WKH�ZHOO�VLWH��DQG�FDQ�DVVLVW�WKH�GULOOHU�
LQ�WKH�IROORZLQJ�DUHDV� 

· 6ROLGV�FRQWURO�V\VWHP�FRPSRQHQWV�DQG�FRQILJXUDWLRQ 
· &LUFXODWLRQ�SLW�GHVLJQ� 
· 3URGXFWV�VHOHFWLRQ�DQG�DSSOLFDWLRQ 
· 7LPHO\�SURGXFW�GHOLYHU\ 
· 5HJLRQDO�DQG�DSSOLFDWLRQ-VSHFLILF�NQRZ-KRZ 

6LPSO\�VWDWHG��%DURLG�,'3�ILHOG�VDOHV�UHSUHVHQWDWLYHV�KHOS�FXVWRPHUV�VHOHFW�WKH�ULJKW�SURGXFWV��
DQG�WKHQ�KHOS�WKH�FXVWRPHU�XVH�WKH�SURGXFWV�WR�DFFRPSOLVK�WKH�MRE�LQ�WKH�PRVW�H[SHGLHQW�DQG�
FRVW-HIIHFWLYH�PDQQHU��5HJDUGOHVV�RI�WKH�SXUSRVH�IRU�GULOOLQJ�WKH�KROH��%DURLG�,'3�FDQ�SURYLGH�D�
ILHOG�VSHFLDOLVW�WR�HQVXUH�SURSHU�SURGXFW�IRUPXODWLRQ�DQG�DSSOLFDWLRQ� 



� 

 

%HQWRQLWH�EDVHG� 
IOXLG�SURSHUWLHV 



� 

 

)OXLG 
SURSHUWLHV 

 

+DUGQHVV��&DOFLXP� 

+DUGQHVV�RI�WKH�PDNH-XS�ZDWHU�JUHDWO\�DIIHFWV�WKH�K\GUDWLRQ�RI�WKH�EHQWRQLWH�DQG�WKH�DGGHG�
SRO\PHUV��:KHQ�WKH�KDUGQHVV�LV�PHDVXUHG�DQG�H[FHHGV�����SSP��EHQWRQLWH�ZLOO�EH�OHVV�DFWLYH�
DQG�SRO\PHUV�ORVH�VRPH�RI�WKH�SURSHUWLHV��)RU�H[DPSOH��WKH�KDUGQHVV�FDQ�EH�PHDVXUHG�ZLWK�
LQGLFDWRU�VWULSV��$GGLQJ�VRGD�DVK��6RGLXP�&DUERQDWH��WR�WKH�PDNH-XS�ZDWHU��UHGXFHV�WKH� 
KDUGQHVV��&D��DQG�UHDFKHV�WKH�GHVLUHG�YDOXH�RI������SSP� 
 
 
3+ 

7KH�DFLGLW\�RI�WKH�PDNH-XS�ZDWHU�LV�LQGLFDWHG�LQ�S+��$�S+�RI���LV�FDOOHG�QHXWUDO��D�S+�EHORZ���LV�
DFLGLF�DQG�D�S+�DERYH���LV�DONDOLQH��)RU�H[DPSOH��WKH�S+�FDQ�EH�PHDVXUHG�ZLWK�LQGLFDWRU�
VWULSV��*HQHUDOO\��WKH�S+�RI�ZDWHU�IURP�GLWFKHV�DQG�FKDQQHOV�HQG�XS�WR�EH�VRPHZKDW�DFLGLF�E\�
LQIOXHQFHV�RI�H�J��3HDW��YHJHWDWLRQ��UDLQZDWHU��%\�WUHDWLQJ�PDNH-XS�ZLWK�VRGD�DVK��6RGLXP� 
&DUERQDWH���WKH�GHVLUHG�S+�RI�����������FDQ�EH�UHDFKHG� 
 
 
&KORULGHV��FRQGXFWLYLW\� 

(YHU\�EHQWRQLWH�LV�DIIHFWHG�E\�FKORULGHV��WKH�ERXQGDU\�YDOXH�IRU�FRQGXFWLYLW\�LV�DSSUR[�� 
������ȝ6��,I�WKH�YDOXH�LV�KLJKHU�WKDQ������ȝ6��PRUH�EHQWRQLWH�ZLOO�EH�UHTXLUHG�WKDQ�WKH� 
VWDQGDUG�PL[LQJ�UDWLR�WR�DFKLHYH�VLPLODU�SURSHUWLHV��7KH�FKORULGH�FRQWHQW�RI�ZDWHU�LV�GLIILFXOW�DQG�
H[SHQVLYH�WR�ORZHU��,W�LV�UHFRPPHQGHG�WR�XVH�VXLWDEOH�ZDWHU�RU�VSHFLDOL]HG�SRO\PHUV� 
 
 
6SHFLILF�JUDYLW\��GHQVLW\� 

'ULOOLQJ�IOXLG�KDV�D�FHUWDLQ�ZHLJKW�SHU�XQLW�YROXPH��V�J����VSHFLILF�JUDYLW\���7KH�GHQVLW\�LV� 
PHDVXUHG�ZLWK�D�0XG�%DODQFH�DQG�LV�H[SUHVVHG�LQ�JUDPV�PO�RU�NJ�OLWHU��,Q�JHQHUDO�WKH�GHQVLW\�
RI�D�GULOOLQJ�IOXLG�LV�NHSW�ORZ����������EXW�LI�GULOOHG�WKURXJK�DQ�DUWHVLDQ�IORZ��LW�PD\�EH� 
QHFHVVDU\�WR�LQFUHDVH�WKH�GHQVLW\�RI�WKH�GULOOLQJ�IOXLG� 
 
 
9LVFRVLW\ 

7KH�YLVFRVLW\�LV�WKH�UHVLVWDQFH�WR�IORZ��DOVR�FDOOHG�WKH��WKLFNQHVV��RI�D�IOXLG��9LVFRVLW\�LV� 
PHDVXUHG�RQ-VLWH�ZLWK�D�0DUVK�)XQQHO��PHDVXUH�WKH�QXPEHU�RI�VHFRQGV�WKDW�H[SLUH�ZKHQ���
OLWHU�RI�GULOOLQJ�IOXLG�IORZV�RXW��DQG�LQ�WKH�ODERUDWRU\�ZLWK�D�9LVFRPHWHU��7KH�XVH�RI�WKH� 
9LVFRPHWHU�KDV�WKH�DGYDQWDJH�WKDW�QRW�RQO\�9LVFRVLW\��$SSDUHQW�9LVFRVLW\� �9LVLEOH�9LVFRVLW\��
FDQ�EH�PHDVXUHG��EXW�DOVR�3ODVWLF�9LVFRVLW\�DQG�<LHOG�3RLQW��FDUU\LQJ�FDSDFLW\��� 



� 

 

)OXLG 
SURSHUWLHV 

 

9LVFRVLW\��FRQWLQXHG� 

,Q�+''��WKH�YLVFRVLW\�LV�ERWK�IULHQG�DQG�HQHP\��+LJK�YLVFRVLW\���FDUU\LQJ�FDSDFLW\�HQVXUHV�WKDW�
WKH�GULOOHG�VROLGV�DUH�WUDQVSRUWHG�RXW�RI�WKH�ERUHKROH��EXW�DOVR�FDXVHV�KLJK�SUHVVXUH�WR�RFFXU�DW�
WKH�IDFH�RI�WKH�ELW��7KLV�FDQ��HVSHFLDOO\�ZKHQ�DSSURDFKLQJ�WKH�H[LW�SRLQW��OHDG�WR�IUDF-RXWV� 

'XULQJ�GULOOLQJ��LW�LV�QRW�DOZD\V�SRVVLEOH�WR�LQFUHDVH�WKH�IORZ�UDWH��SXPS�YROXPH��WR�WUDQVSRUW�
PRUH�GULOOHG�VROLGV��$�KLJK�SXPSLQJ�VSHHG�FDQ�UHVXOW�LQ�ERUHKROH�HURVLRQ��ZDVKLQJ�RXW��� 
UHVXOWLQJ�LQ�D�ODUJHU�ERUHKROH�WKDQ�LQWHQGHG� 
 
 
)LOWUDWLRQ�FRQWURO�DQG�)LOWHU�FDNH 

$�YHU\�LPSRUWDQW�IHDWXUH�RI�D�EHQWRQLWH�EDVHG�GULOOLQJ�IOXLG�LV�ILOWUDWLRQ�FRQWURO��'XULQJ�GULOOLQJ��D�
WKLQ�ILOWHU�FDNH�LV�GHSRVLWHG�RQ�WKH�ERUHKROH�ZDOO��7RJHWKHU�ZLWK�WKH�RYHUSUHVVXUH�LQ�WKH� 
ERUHKROH�GXH�WR�WKH�GHQVLW\��WKH�ILOWHU�FDNH�SURYLGHV�D�VWDEOH�ERUHKROH� 

:KHQ�GULOOLQJ�WKURXJK�FOD\�OD\HUV��WKH�ILOWHU�FDNH�HQVXUHV�WKDW�PLQLPXP�IOXLG�SHQHWUDWHV�WKH�
IRUPDWLRQ��SUHYHQWLQJ��XQZDQWHG�VZHOOLQJ�RU�GLVVROYLQJ�RI�FOD\� 

$�SURSHU�ILOWHU�FDNH�LV�WKLQ�DQG�VPRRWK��1RW�RQO\�GRHV�WKH�ILOWHU�FDNH�SURYLGH�ERUHKROH� 
VWDELOL]DWLRQ�EXW�LW�DOVR�KDV�D�OXEULFDWLQJ�HIIHFW��0HDVXULQJ�WKH�ILOWUDWH�ORVV�LV�GRQH�ZLWK�D�)LOWHU-
3UHVV��7KH�GULOOLQJ�IOXLG�LV�SUHVVHG�WKURXJK�D�ILOWHU�SDSHU�IRU����PLQXWHV�DW�����36,����EDU���7KH�
DPRXQW�RI�ZDWHU�SDVVLQJ�WKH�ILOWHU�FDNH�DQG�ILOWHU�SDSHU�LQGLFDWHV�WKH�DPRXQW�RI�ILOWUDWH�ORVV�LQWR�
WKH�IRUPDWLRQ� 
 
 
6DQG 

7KH�VDQG�FRQWHQW�LV�PHDVXUHG�ZLWK�D�6DQG�&RQWHQW�.LW��:LWK�WKLV�WHVW��RQO\�D�JUDLQ�VL]H�DERYH�
���PLFURQV��������PP��LV�PHDVXUHG��7KH�6DQG�&RQWHQW�.LW�DOORZV�\RX�WR�GHWHUPLQH�WKH� 
HIIHFWLYHQHVV�RI�D�UHF\FOLQJ�LQVWDOODWLRQ��$�ZHOO-IXQFWLRQLQJ�UHF\FOLQJ�V\VWHP�OHDYHV�QR�PRUH�
WKDQ����RI�VDQG�LQ�WKH�GULOOLQJ�IOXLG� 

 



� 

 

)OXLG 
SURSHUWLHV 

 

*HO�VWUHQJWK 

*HO�VWUHQJWK�GHWHUPLQHV�VXVSHQVLRQ�RI�GULOOHG�VROLGV�ZKLOH�WKH�IOXLG�LV�VWDWLF��,I�WKH�SXPS�LV�VKXW�
GRZQ�IRU�D�VKRUW�RU�ORQJ�HU��SHULRG�RI�WLPH��ZH�ZDQW�WR�SUHYHQW�DQ\�GULOOHG�VROLGV�IURP�VHWWOLQJ�
GRZQ�LQVLGH�WKH�GULOOLQJ�IOXLG��7KLV�*HO�VWUHQJWK�FDQ�DOVR�EH�GHWHUPLQHG�ZLWK�WKH�9LVFRPHWHU�RU�
ZLWK�D�VKHDURPHWHU� 

,Q�+''�DSSOLFDWLRQV��LI�WKH�*HO�VWUHQJWKV�DUH�WRR�ORZ��GULOOHG�VROLGV�FDQ�VHWWOH�GRZQ�WR�WKH� 
ERWWRP�RI�WKH�ERUHKROH�ZKHUH�WKH\�DUH�GLIILFXOW�WR�UHPRYH��2QO\�LQ�FDVH�RI�D�QHZ�UHDPLQJ�VWHS��
WKHVH�VROLGV�FDQ�EH�UHPRYHG�DJDLQ��7KH�*HO�VWUHQJWKV�DUH�PHDVXUHG�DIWHU����VHFRQGV�DQG����
PLQXWHV��7KH�*HO�VWUHQJWKV�DUH�LGHDO�LI�WKH����VHFRQGV�*HO�DQG�WKH����PLQXWH�*HO�DUH�FORVH�WR�
HDFK�RWKHU� 

*HO�VWUHQJWK�QHHGV�WR�EXLOG�TXLFNO\�WR�SUHYHQW�GULOOHG�VROLGV�IURP�VHWWOLQJ�RXW�RI�WKH�GULOOLQJ�IOXLG�
EXW�VKRXOG�QRW�NHHS�LQFUHDVLQJ�RYHU�WLPH��7KH�SUREOHP�ZKLFK�FDQ�RFFXU�WKDQ�LV�ZKHQ� 
FLUFXODWLRQ�LV�EHLQJ�UHVXPHG�DIWHU�D�ORQJ�SHULRG�RI�VWDQG�VWLOO��D�EXUVW�RI�SUHVVXUH�LV�FUHDWHG�DW�
WKH�GULOO�ELW�WR�EUHDN�WKH�JHO�VWUXFWXUH��WKLV�LQFUHDVHV�WKH�ULVN�RI�IUDF-RXWV� 

,Q��PRVW��YHUWLFDO�DSSOLFDWLRQV�ZH�DUH�QRW�ORRNLQJ�IRU�WKH�VDPH�JHO�VWUHQJWKV�DV�LQ�+''��:H�
ZDQW�RXU�GULOOHG�VROLGV�WR�EH�WUDQVSRUWHG�RXW�RI�WKH�ERUHKROH�E\�D�FRPELQDWLRQ�RI�HQRXJK� 
FDUU\LQJ�FDSDFLW\�DQG�HQRXJK�DQQXODU�IORZ��EXW�LQ�RXU�VHWWOLQJ�WDQNV��WKH�GULOOHG�VROLGV�VKRXOG�
VHWWOH�RXW�ZKLOH�WKH�GULOOLQJ�IOXLG�LV�PRYLQJ�DW�D�PXFK�VORZHU�UDWH� 
 
 
0L[LQJ�GULOOLQJ�IOXLG�DGGLWLYHV 

1RW�RQO\�GR�EHQWRQLWHV��SRO\PHUV�DQG�RWKHU�DGGLWLYHV�QHHG�VXIILFLHQW�VKHDU�DQG�WLPH�WR� 
SK\VLFDOO\�GLVSHUVH�DQG�K\GUDWH�LQ�WKH�PDNH�XS�ZDWHU��7KHUH�LV�DOVR�D�FHUWDLQ�RUGHU�RI�DGGLWLRQ�
LQ�ZKLFK�WKH\�VKRXOG�EH�PL[HG�WRJHWKHU�WR�SURPRWH�WKH�EHVW�K\GUDWLRQ�RI�HDFK�DGGLWLYH� 
7KH�RUGHU�RI�DGGLWLRQ�IRU�GULOOLQJ�IOXLG�DGGLWLYHV�LV�DV�IROORZV� 

�� 6RGD�$VK 

�� %HQWRQLWH 

�� 3RO\PHUV 
3$&�SRO\PHUV�EHIRUH�3+3$�SRO\PHUV 

�� 6XUIDFWDQWV 

�� 7KLQQHUV�DQG�/&0 



� 

 

%HQWRQLWH 



�� 

 

7811(/-*(/��3/86 

 
7811(/-*(/�3/86�YLVFRVLILHU�LV�D�VSHFLDOO\�IRUPXODWHG��KLJK-\LHOG�EHQWRQLWH�GHVLJQHG�IRU�XVH�
LQ�WXQQHOLQJ�DQG�ODUJH�GLDPHWHU�+''�RSHUDWLRQV��7811(/-*(/�3/86�YLVFRVLILHU�SURPRWHV�
UDSLG�YLVFRVLW\�GHYHORSPHQW�ZKLOH�PDLQWDLQLQJ�HIIHFWLYH�ERUHKROH�VWDELOL]DWLRQ�DQG�HQKDQFHG�
ILOWUDWLRQ�FRQWURO�LQ�PRVW�ZDWHU-EDVHG�GULOOLQJ�IOXLGV� 
 

  
$GYDQWDJHV 

· (DV\�WR�PL[�DQG�TXLFNO\�UHDFKHV� 
PD[LPXP�YLVFRVLW\� 

· (QKDQFHV�IOXLG�OXEULFLW\�IRU�UHGXFWLRQ�RI�
UHTXLUHG�MDFNLQJ�IRUFHV 

· <LHOGV�PRUH�WKDQ�WZLFH�DV�PXFK�GULOOLQJ�
IOXLG�RI�WKH�VDPH�YLVFRVLW\�DV�DQ�HTXDO�
FRQFHQWUDWLRQ�RI�$3,�JUDGH�EHQWRQLWH� 

 
)XQFWLRQV 

· (QKDQFHG�YLVFRVLW\�GHYHORSPHQW�LQ� 
IUHVKZDWHU�GULOOLQJ�IOXLGV� 

· (IIHFWLYH�FXWWLQJV�WUDQVSRUW�DQG� 
VXVSHQVLRQ�FKDUDFWHULVWLFV� 

· (QKDQFHG�ILOWUDWLRQ�FRQWURO�DQG�UHVXOWLQJ�
ERUHKROH�VWDELOLW\� 

· (IIHFWLYH�OXEULFDWLRQ�IOXLG�IRU� 
0LFURWXQQHOLQJ�RSHUDWLRQV� 

OEV�EEO OEV�����JDOORQV NJ�P� 

����-����� ���-��� ���-��� 

$SSUR[LPDWH�DPRXQWV�RI�7811(/-*(/�3/86�YLVFRVLILHU�DGGHG�WR�ZDWHU�EDVHG� 
IOXLGV 

 +'' 0LFUR 9HUWLFDO 



�� 

 

7811(/-*(/��0$; 

 
7811(/-*(/�0$;�LV�D�VSHFLDOO\�IRUPXODWHG��KLJK-\LHOG�EHQWRQLWH�GHVLJQHG�IRU�XVH�LQ� 
WXQQHOLQJ�DQG�ODUJH�GLDPHWHU�+''�RSHUDWLRQV��7811(/-*(/�0$;�SURPRWHV� 
UDSLG�YLVFRVLW\�GHYHORSPHQW�ZKLOH�PDLQWDLQLQJ�HIIHFWLYH�ERUHKROH�VWDELOL]DWLRQ�DQG�HQKDQFHG�
ILOWUDWLRQ�FRQWURO�LQ�PRVW�ZDWHU-EDVHG�GULOOLQJ�IOXLGV�� 

  
$GYDQWDJHV 

· &DQ�SURYLGH�OXEULFLW\ 

· &DQ�PL[�HDVLO\�DQG�TXLFNO\�UHDFKHV� 
PD[LPXP�YLVFRVLW\ 

· &DQ�EH�HIIHFWLYHO\�XVHG�LQ�D�ZLGH�UDQJH�RI�
FRQFHQWUDWLRQV 

· &DQ�EH�HIIHFWLYH�LQ�D�YDULHW\�RI�GULOOLQJ�
DSSOLFDWLRQV 

· 3URYLGHV�WKH�RSWLRQ�RI�XVLQJ�D�YDULHW\�RI�
DGGLWLYHV 

 
)XQFWLRQV 

· 9LVFRVLILHV�ZDWHU-EDVHG�GULOOLQJ�IOXLGV 

· 5HGXFHV�ILOWUDWLRQ�E\�IRUPLQJ�D�WKLQ�ILOHU�
FDNH�ZLWK�ORZ�SHUPHDELOLW\��UHVXOWLQJ�LQ�
ERUHKROH�VWDELOL]DWLRQ 

· ,PSURYHV�KROH-FOHDQLQJ�FDSDELOLW\�RI� 
GULOOLQJ�IOXLGV 

$SSUR[LPDWH�DPRXQWV�RI�7811(/-*(/�0$;�YLVFRVLILHU�DGGHG�WR�ZDWHU�EDVHG� 
IOXLGV 

1RUPDO�GULOOLQJ�FRQGLWLRQV ���-����NJ�P� 

���-����NJ�P� 8QFRQVROLGDWHG�IRUPDWLRQV 

 +'' 0LFUR 



�� 

 

7811(/-*(/��6: 

 
7811(/-*(/�6:�YLVFRVLILHU�LV�D�VSHFLDOO\�IRUPXODWHG�EHQWRQLWH-EDVHG�GULOOLQJ�IOXLG�DGGLWLYH�
GHVLJQHG�WR�YLVFRVLI\�EUDFNLVK�RU�VDOLQH�PDNH-XS�ZDWHU��)OXLG�V\VWHPV�GHVLJQHG�ZLWK� 
7811(/-*(/�6:�YLVFRVLILHU�DVVLVW�LQ�SURYLGLQJ�ERUHKROH�VWDELOLW\��ILOWUDWLRQ�FRQWURO�DQG� 
LPSURYHG�FDUU\LQJ�FDSDFLW\�LQ�'ULOOHG�6KDIWV��7XQQHOLQJ��+RUL]RQWDO�'LUHFWLRQDO�'ULOOLQJ�DQG� 
RWKHU�FRQVWUXFWLRQ�DSSOLFDWLRQV� 

  
$GYDQWDJHV 

· $OORZV�IRU�WKH�XVH�RI�VDOLQH�ZDWHU�IRU�IOXLG�
GHYHORSPHQW� 

 
· 3URYLGHV�OXEULFLW\�LQ�UHVXOWLQJ�GULOOLQJ�IOXLG� 
 
· 3URPRWHV�HQKDQFHG�IOXLG�VWDELOLW\�LQ�VDOLQH�

HQYLURQPHQWV� 

 
)XQFWLRQV 

· (IIHFWLYH�YLVFRVLILHU�LQ�EUDFNLVK�WR�KLJKO\�
VDOLQH�PDNH-XS�ZDWHU� 

 
· ,PSURYHG�FDUU\LQJ�FDSDFLW\� 
 
· (QKDQFHG�ILOWUDWLRQ�FRQWURO� 
 
· (QKDQFHG�ERUHKROH�VWDELOLW\� 

OEV�EEO OEV�����*DOORQ NJ�P� 

����-����� ���-��� ���-��� 

$SSUR[LPDWH�DPRXQWV�RI�7811(/-*(/�6:�YLVFRVLILHU�DGGHG�WR�VDOLQH�RU� 
IUHVKZDWHU�EDVHG�IOXLGV� 

 +'' 9HUWLFDO 



�� 

 

%$52-*(/70 

 
%$52-*(/�YLVFRVLILHU��LV�DQ�HDV\-WR-PL[��ILQHO\�JURXQG������PHVK���VSHFLDOO\�VHOHFWHG�VRGLXP�
DFWLYDWHG�EHQWRQLWH�IRU�WKH�YHUWLFDO�GULOOLQJ�LQGXVWU\��%$52-*(/�YLVFRVLILHU�LPSDUWV�YLVFRVLW\��
IOXLG�ORVV�FRQWURO��DQG�JHOOLQJ�FKDUDFWHULVWLFV�WR�IUHVKZDWHU-EDVHG�GULOOLQJ�IOXLGV�� 

  
$GYDQWDJHV 

· 6LQJOH�VDFN�SURGXFW�DQG�FRVW-HIIHFWLYH� 
 
· &DQ�SURYLGH�OXEULFLW\�IRU�GULOOLQJ�IOXLGV� 
 
· &DQ�PL[�HDVLO\�DQG�TXLFNO\�UHDFKHV�

PD[LPXP�YLVFRVLW\� 
 
· &DQ�\LHOG�PRUH�WKDQ�WZLFH�DV�PXFK�

GULOOLQJ�IOXLG�RI�WKH�VDPH�YLVFRVLW\� 

 
)XQFWLRQV 

· 0L[�ZLWK�IUHVK�ZDWHU�WR�IRUP�D� 
ORZ-VROLGV�GULOOLQJ�IOXLG�IRU�JHQHUDO� 
GULOOLQJ�DSSOLFDWLRQV� 

 
· 9LVFRVLI\�ZDWHU-EDVHG�GULOOLQJ�IOXLGV� 
 
· 5HGXFH�ILOWUDWLRQ�E\�IRUPLQJ�D�WKLQ� 

ILOWHU�FDNH�ZLWK�ORZ�SHUPHDELOLW\� 
 
· ,PSURYH�KROH-FOHDQLQJ�FDSDELOLW\�RI�

GULOOLQJ�IOXLGV� 

$SSUR[LPDWH�DPRXQWV�RI�%$52-*(/�YLVFRVLILHU�DGGHG�WR�IUHVKZDWHU�EDVHG�IOXLGV� 

1RUPDO�GULOOLQJ�FRQGLWLRQV ���-����NJ�P� 

���-����NJ�P� 8QFRQVROLGDWHG�IRUPDWLRQV 

  9HUWLFDO &RUH 0LFUR 



�� 

 

&HERJHO�2&0$ 

 
&HERJHO�2&0$�LV�D�VSHFLDOO\�VHOHFWHG�VRGLXP�DFWLYDWHG�EHQWRQLWH��&HERJHO�2&0$�FRPSOLHV�
ZLWK�WKH�2&0$�VSHFLILFDWLRQV�DV�ODLG�GRZQ�IRU�RLO�GULOOLQJ��LV�GHOLYHUHG�ZLWK�WKH�.,:$�:DWHU�
0DUN�FHUWLILFDWH�DQG�LV�WHVWHG�IRU�*HUPDQ\�E\�WKH�³+\JLHQH-,QVWLWXW�GHV�5XKUJHELHWV´�&HERJHO�
2&0$�LV�DQ�DOO-URXQG�GULOOLQJ�EHQWRQLWH��&HERJHO�2&0$�KDV�D�ORZ�IOXLG�ORVV��LV�HDV\�WR�UHF\FOH�
DQG�WKHUHIRUH�KDV�DQ�RXWVWDQGLQJ�SULFH—TXDOLW\�UDWLRQ� 

  
$GYDQWDJHV 

· +LJK�HU��PL[LQJ�UDWLR��DOORZLQJ�PRUH� 
EHQWRQLWH�SDUWLFOHV�SHU�YROXPH 

· &DQ�PL[�HDVLO\�DQG�TXLFNO\�UHDFKHV� 
PD[LPXP�YLVFRVLW\ 

· &DQ�EH�HIIHFWLYHO\�XVHG�LQ�D�ZLGH�UDQJH�RI�
FRQFHQWUDWLRQV 

· &DQ�EH�HIIHFWLYH�LQ�D�YDULHW\�RI�GULOOLQJ�
DSSOLFDWLRQV 

· 3URYLGHV�WKH�RSWLRQ�RI�XVLQJ�D�YDULHW\�RI�
DGGLWLYHV 

 
)XQFWLRQV 

· 9LVFRVLILHV�ZDWHU-EDVHG�GULOOLQJ�IOXLGV 

· 5HGXFHV�ILOWUDWLRQ�E\�IRUPLQJ�D�WKLQ�ILOHU�
FDNH�ZLWK�ORZ�SHUPHDELOLW\��UHVXOWLQJ�LQ�
ERUHKROH�VWDELOL]DWLRQ 

· ,PSURYHV�KROH-FOHDQLQJ�FDSDELOLW\�RI� 
GULOOLQJ�IOXLGV 

$SSUR[LPDWH�DPRXQWV�RI�&HERJHO�2&0$�DGGHG�WR�ZDWHU�EDVHG�IOXLGV 

1RUPDO�GULOOLQJ�FRQGLWLRQV ���-����NJ�P� 

8QFRQVROLGDWHG�IRUPDWLRQV ���-����NJ�P� 

 +'' 0LFUR 9HUWLFDO 



�� 

 

)LOWUDWLRQ�&RQWURO�
$GGLWLYHV 



�� 

 

3$&�-5 

 

 
3$&-5�PRGLILHG�QDWXUDO�FHOOXORVLF�SRO\PHU�SURYLGHV�ILOWUDWLRQ�FRQWURO�LQ�PRVW�ZDWHU-EDVHG� 
GULOOLQJ�IOXLGV��3$&-5�DGGLWLYH��ZKHQ�DGGHG�WR�D�EHQWRQLWH�VOXUU\��\LHOGV�D�GULOOLQJ�PXG�V\VWHP�
VXLWDEOH�IRU�GULOOLQJ�LQ�VDQG\�IRUPDWLRQ��3$&-5�DGGLWLYH�FDQ�EH�DGGHG�WR�YHJHWDEOH�RU�PLQHUDO�RLO�
WR�SURYLGH�DQ�RLO-EDVHG�IOXLG�VXVSHQVLRQ��ZKLFK�FDQ�EH�SRXUHG�LQWR�GULOO�VWULQJ�GLUHFWO\��3$&-5�
DGGLWLYH�LV�DOVR�XVHG�LQ�DLU�JHO-IRDP�GULOOLQJ�� 

$GYDQWDJHV 
 
· (IIHFWLYH�LQ�IUHVK�ZDWHU��VDOW�ZDWHU�DQG�

EUDFNLVK�ZDWHU-EDVHG�GULOOLQJ�IOXLGV� 
 
· (IIHFWLYH�LQ�VPDOO�TXDQWLWLHV�IRU�ILOWUDWLRQ�

FRQWURO� 
 
· 1RQ-IHUPHQWLQJ� 
 
· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�

DGGLWLYHV� 
 
· 5HVLVWDQW�WR�KDUVK�HQYLURQPHQWV�DQG� 

FRQWDPLQDQWV� 

)XQFWLRQV 
 
· &DQ�SURYLGH�ILOWUDWLRQ�FRQWURO�LQ�IUHVK�RU�

EUDFNLVK�ZDWHU-EDVHG�GULOOLQJ�IOXLGV� 
 
· &DQ�SURPRWH�ERUHKROH�VWDELOLW\�LQ�ZDWHU�

VHQVLWLYH�IRUPDWLRQV� 
 
· &DQ�PLQLPL]H�URWDWLRQDO�WRUTXH�DQG� 

FLUFXODWLQJ�SUHVVXUH� 
 
· &DQ�LPSURYH�KROH�FOHDQLQJ�DQG�FRUH� 

UHFRYHU\� 
 
· &DQ�VWLIIHQ�IRDP�WR�LPSURYH�FXWWLQJV�

WUDQVSRUW�LQ�DLU�IRDP�GULOOLQJ� 
 
· &DQ�UHGXFH�DLU�UHTXLUHPHQWV��XS�KROH� 

YHORFLW\�DQG�ERUHKROH�DQQXOXV�SUHVVXUH�LQ�
DLU�IRDP�GULOOLQJ� 

$SSUR[LPDWH�DPRXQWV�RI�3$&-5�SRO\PHU�DGGHG�WR�ZDWHU-EDVHG�IOXLGV 

)UHVK�RU�VDOW�ZDWHU ��-���NJ�P� 

$GGHG�WR�EHQWRQLWH�VOXUU\� ����-���NJ�P� 

+'' 0LFUR 9HUWLFDO 



�� 

 

3$&�-/ 

 

 
3$&-/�PRGLILHG�QDWXUDO�FHOOXORVLF�SRO\PHU�SURYLGHV�ILOWUDWLRQ�FRQWURO�LQ�PRVW�ZDWHU-EDVHG� 
GULOOLQJ�IOXLGV�ZLWKRXW�VXEVWDQWLDOO\�LQFUHDVLQJ�YLVFRVLW\��3$&-/�SRO\PHU�ZKHQ�DGGHG�WR�D� 
EHQWRQLWH�VOXUU\��\LHOGV�D�GULOOLQJ�PXG�V\VWHP�VXLWDEOH�IRU�GULOOLQJ�LQ�VDQG\�IRUPDWLRQ��3$&-/�
SRO\PHU�FDQ�EH�DGGHG�WR�YHJHWDEOH�RU�PLQHUDO�RLO�WR�SURYLGH�DQ�RLO-EDVHG�IOXLG�VXVSHQVLRQ��
ZKLFK�FDQ�EH�SRXUHG�LQWR�GULOO�VWULQJ�GLUHFWO\�� 

$GYDQWDJHV 
 
· (IIHFWLYH�LQ�IUHVK�ZDWHU��VDOW�ZDWHU�DQG�

EUDFNLVK�ZDWHU-EDVHG�GULOOLQJ�IOXLGV 
 
· (IIHFWLYH�LQ�VPDOO�TXDQWLWLHV�IRU�ILOWUDWLRQ�

FRQWURO� 
 
· 1RQ-IHUPHQWLQJ� 
 
· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�

DGGLWLYHV� 
 
· 5HVLVWDQW�WR�KDUVK�HQYLURQPHQWV�DQG� 

FRQWDPLQDQWV� 

)XQFWLRQV 
 
· &DQ�SURYLGH�ILOWUDWLRQ�FRQWURO�LQ�IUHVK�RU�

EUDFNLVK�ZDWHU-EDVHG�GULOOLQJ�IOXLGV 
 
· &DQ�UHGXFH�IOXLG�ORVV�ZLWKRXW�VLJQLILFDQWO\�

LQFUHDVLQJ�IOXLG�YLVFRVLW\� 
 
· &DQ�HQFDSVXODWH�VKDOH�WR�SUHYHQW�VZHOO�

LQJ�DQG�GLVLQWHJUDWLRQ� 
 
· &DQ�SURPRWH�ERUHKROH�VWDELOLW\�LQ�ZDWHU�

VHQVLWLYH�IRUPDWLRQV� 
 
· &DQ�PLQLPL]H�URG�FKDWWHU��URWDWLRQDO� 

WRUTXH�DQG�FLUFXODWLQJ� 
SUHVVXUH� 

 
· &DQ�LPSURYH�KROH�FOHDQLQJ�DQG�FRUH� 

UHFRYHU\� 

$SSUR[LPDWH�DPRXQWV�RI�3$&-/�SRO\PHU�DGGHG�WR�ZDWHU-EDVHG�IOXLGV 

)UHVK�RU�VDOW�ZDWHU ��-���NJ�P� 

$GGHG�WR�EHQWRQLWH�VOXUU\� ����-�����NJ�P� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

48,.-752/� 

 

 
48,.-752/��PRGLILHG�QDWXUDO�FHOOXORVLF�SRO\PHU��SURYLGHV�ILOWUDWLRQ�FRQWURO�LQ�PRVW�ZDWHU-EDVHG�
GULOOLQJ�IOXLGV��48,.-752/��ZKHQ�DGGHG�WR�D�EHQWRQLWH�VOXUU\��\LHOGV�D�GULOOLQJ�PXG�V\VWHP� 
VXLWDEOH�IRU�GULOOLQJ�LQ�VDQG\�IRUPDWLRQ��48,.-752/�FDQ�EH�DGGHG�WR�YHJHWDEOH�RU�PLQHUDO�RLO�WR�
SURYLGH�DQ�RLO-EDVHG�IOXLG�VXVSHQVLRQ��ZKLFK�FDQ�EH�SRXUHG�LQWR�GULOO�VWULQJ�GLUHFWO\�� 
48,.-752/�LV�DOVR�XVHG�LQ�DLU�JHO-IRDP�GULOOLQJ� 

$GYDQWDJHV 
 
· 16)�$16,�6WDQGDUG����FHUWLILHG� 
 
· (IIHFWLYH�LQ�IUHVK�ZDWHU��VDOW�ZDWHU�DQG�

EUDFNLVK�ZDWHU-EDVHG�GULOOLQJ�IOXLGV� 
 
· (IIHFWLYH�LQ�VPDOO�TXDQWLWLHV�IRU�ILOWUDWLRQ�

FRQWURO� 
 
· 1RQ-IHUPHQWLQJ� 
 
· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�

DGGLWLYHV� 
 
· 5HVLVWDQW�WR�KDUVK�HQYLURQPHQWV�DQG� 

FRQWDPLQDQWV� 

)XQFWLRQV 
 
· &DQ�SURYLGH�ILOWUDWLRQ�FRQWURO�LQ�IUHVK�RU�

EUDFNLVK�ZDWHU-EDVHG�GULOOLQJ�IOXLGV� 
 
· &DQ�SURPRWH�ERUHKROH�VWDELOLW\�LQ�ZDWHU�

VHQVLWLYH�IRUPDWLRQV� 
 
· &DQ�PLQLPL]H�URWDWLRQDO�WRUTXH�DQG� 

FLUFXODWLQJ�SUHVVXUH� 
 
· &DQ�LPSURYH�KROH�FOHDQLQJ�DQG�FRUH� 

UHFRYHU\� 
 
· &DQ�VWLIIHQ�IRDP�WR�LPSURYH�FXWWLQJV�

WUDQVSRUW�LQ�DLU�IRDP�GULOOLQJ� 
 
· &DQ�UHGXFH�DLU�UHTXLUHPHQWV��XS�KROH� 

YHORFLW\�DQG�ERUHKROH�DQQXOXV�SUHVVXUH�LQ�
DLU�IRDP�GULOOLQJ� 

$SSUR[LPDWH�DPRXQWV�RI�48,.-752/��SRO\PHU�DGGHG�WR�ZDWHU-EDVHG�IOXLGV 

)UHVK�RU�VDOW�ZDWHU ��-���NJ�P�� 

$GGHG�WR�EHQWRQLWH�VOXUU\� ����-���NJ�P�� 

+'' 0LFUR 9HUWLFDO 



�� 

 

48,.-752/��/9 

 

 
48,.-752/�/9�PRGLILHG�QDWXUDO�FHOOXORVLF�SRO\PHU�SURYLGHV�ILOWUDWLRQ�FRQWURO�LQ�PRVW� 
ZDWHU-EDVHG�GULOOLQJ�IOXLGV�ZLWKRXW�VXEVWDQWLDOO\�LQFUHDVLQJ�YLVFRVLW\��48,.-752/�/9�PRGLILHG�
QDWXUDO�FHOOXORVLF�SRO\PHU�ZKHQ�DGGHG�WR�D�EHQWRQLWH�VOXUU\��\LHOGV�D�GULOOLQJ�PXG�V\VWHP� 
VXLWDEOH�IRU�GULOOLQJ�LQ�VDQG\�IRUPDWLRQ��48,.-752/�/9�SRO\PHU�FDQ�EH�DGGHG�WR�YHJHWDEOH�RU�
PLQHUDO�RLO�WR�SURYLGH�DQ�RLO-EDVHG�IOXLG�VXVSHQVLRQ��ZKLFK�FDQ�EH�SRXUHG�LQWR�GULOO�VWULQJ� 
GLUHFWO\�� 

$GYDQWDJHV 
 
· 16)�$16,�6WDQGDUG����FHUWLILHG 
 
· (IIHFWLYH�LQ�IUHVK�ZDWHU��VDOW�ZDWHU�DQG�

EUDFNLVK�ZDWHU-EDVHG�GULOOLQJ�IOXLGV 
 
· (IIHFWLYH�LQ�VPDOO�TXDQWLWLHV�IRU�ILOWUDWLRQ�

FRQWURO� 
 
· 1RQ-IHUPHQWLQJ� 
 
· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�

DGGLWLYHV� 
 
· 5HVLVWDQW�WR�KDUVK�HQYLURQPHQWV�DQG� 

FRQWDPLQDQWV� 

)XQFWLRQV 
 
· &DQ�SURYLGH�ILOWUDWLRQ�FRQWURO�LQ�IUHVK�RU�

EUDFNLVK�ZDWHU-EDVHG�GULOOLQJ�IOXLGV 
 
· &DQ�UHGXFH�IOXLG�ORVV�ZLWKRXW�VLJQLILFDQWO\�

LQFUHDVLQJ�IOXLG�YLVFRVLW\� 
 
· &DQ�HQFDSVXODWH�VKDOH�WR�SUHYHQW� 

VZHOOLQJ�DQG�GLVLQWHJUDWLRQ� 
 
· &DQ�SURPRWH�ERUHKROH�VWDELOLW\�LQ�ZDWHU�

VHQVLWLYH�IRUPDWLRQV� 
 
· &DQ�PLQLPL]H�URG�FKDWWHU��URWDWLRQDO� 

WRUTXH�DQG�FLUFXODWLQJ� 
SUHVVXUH� 

 
· &DQ�LPSURYH�KROH�FOHDQLQJ�DQG�FRUH� 

UHFRYHU\� 

$SSUR[LPDWH�DPRXQWV�RI�48,.-752/�/9�SRO\PHU�DGGHG�WR�ZDWHU-EDVHG�IOXLGV 

)UHVK�RU�VDOW�ZDWHU ��-���NJ�P� 

$GGHG�WR�EHQWRQLWH�VOXUU\� ����-�����NJ�P� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

48,.-752/��*2/' 

 

 
48,.-752/�*2/'��KLJKO\�GLVSHUVLEOH��SRO\DQLRQLF�FHOOXORVLF��3$&��SRO\PHU��SURYLGHV�HDVH�RI�
PL[LQJ�DQG�LPSURYHG�ILOWUDWLRQ�FRQWURO�LQ�PRVW�ZDWHU-EDVHG�GULOOLQJ�IOXLGV��48,.-752/�*2/'��
KLJKO\�GLVSHUVLEOH�SRO\PHU��ZKHQ�DGGHG�WR�D�EHQWRQLWH�VOXUU\��\LHOGV�D�ORZ�ILOWUDWH�GULOOLQJ�IOXLG�
V\VWHP�VXLWDEOH�IRU�GULOOLQJ�LQ�ZDWHU�VHQVLWLYH�IRUPDWLRQV�� 

 
$GYDQWDJHV 
 
· (IIHFWLYH�LQ�IUHVK��VDOW�DQG�EUDFNLVK� 

ZDWHU-EDVHG�GULOOLQJ�IOXLGV� 
 
· 1RQ-IHUPHQWLQJ� 
 
· 16)�$16,�6WDQGDUG����FHUWLILHG� 
 
· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�

DGGLWLYHV 

 
)XQFWLRQV 
 
· 'LVSHUVHV�DQG�K\GUDWHV�HIIHFWLYHO\�DW�ORZ�

VKHDU� 

· 3URYLGHV�ILOWUDWLRQ�FRQWURO�LQ�ZDWHU-EDVHG�
GULOOLQJ�IOXLGV� 

 
· 3URPRWHV�ERUHKROH�VWDELOLW\�LQ�ZDWHU� 

VHQVLWLYH�IRUPDWLRQV� 
 
· 0LQLPL]HV�URWDWLRQDO�WRUTXH�DQG� 

FLUFXODWLQJ�SUHVVXUH 
 
· ,PSURYHV�KROH�FOHDQLQJ�DQG�FRUH�UHFRYHU\� 
 
· (QKDQFHV�IRDP�SURSHUWLHV�WR�LPSURYH�

FXWWLQJV�WUDQVSRUW�LQ�DLU�IRDP�GULOOLQJ� 

OEV�EEO OEV�����JDOORQV NJ�P� 

����-�� �����-����� ����-���� 

$SSUR[LPDWH�DPRXQWV�RI�48,.-752/�*2/'�DGGHG�WR�ZDWHU-EDVHG�IOXLGV 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

48,.-752/��*2/'�/9 

 

 
48,.-752/�*2/'�/9�KLJKO\�GLVSHUVLEOH��ORZ�YLVFRVLW\�SRO\DQLRQLF�FHOOXORVLF��3$&��SRO\PHU� 
SURYLGHV�ILOWUDWLRQ�FRQWURO�LQ�PRVW�ZDWHU-EDVHG�GULOOLQJ�IOXLGV��48,.-752/�*2/'�/9�ORZ� 
YLVFRVLW\�3$&�SRO\PHU��ZKHQ�DGGHG�WR�D�EHQWRQLWH�VOXUU\��\LHOGV�D�ORZ�ILOWUDWH�GULOOLQJ�IOXLG� 
V\VWHP�VXLWDEOH�IRU�GULOOLQJ�LQ�ZDWHU�VHQVLWLYH�IRUPDWLRQV� 

 
$GYDQWDJHV 

· 'LVSHUVHV�UHDGLO\��HYHQ�ZLWK�ORZ�VKHDU 

· (IIHFWLYH�LQ�IUHVK��VDOW�DQG�EUDFNLVK� 
ZDWHU-EDVHG�GULOOLQJ�IOXLGV 

· 5HVLVWDQW�WR�KDUVK�HQYLURQPHQWV�DQG� 
FRQWDPLQDQWV 

· (IILFLHQWO\�LPSURYHV�ILOWUDWLRQ�FRQWURO 

· HIIHFWLYH�DW�ORZ�FRQFHQWUDWLRQV 

· 1RQ-IHUPHQWLQJ 

· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�
DGGLWLYHV 

· 16)�$16,�6WDQGDUG����FHUWLILHG 

 
)XQFWLRQV 

· )LOWUDWLRQ�FRQWURO�LQ�IUHVK�RU�EUDFNLVK� 
ZDWHU-EDVHG�GULOOLQJ�IOXLGV 

· %RUHKROH�VWDELOLW\�LQ�ZDWHU�VHQVLWLYH� 
IRUPDWLRQV 

· (QFDSVXODWLRQ�RI�VKDOH�WR�SUHYHQW�VZHOOLQJ�
DQG�GLVLQWHJUDWLRQ 

· 0LQLPL]HG�URG�FKDWWHU��URWDWLRQDO�WRUTXH�
DQG�FLUFXODWLQJ�SUHVVXUH 

· ,PSURYHG�KROH�FOHDQLQJ�DQG�FRUH�UHFRYHU\ 

· (QKDQFHG�IRDP�SURSHUWLHV�WR�LPSURYH�
FXWWLQJV�WUDQVSRUW�LQ�DLU�IRDP�GULOOLQJ 

OEV�EEO OEV�����JDOORQV NJ�P� 

����-�� �����-���� ����-���� 

$SSUR[LPDWH�DPRXQWV�RI�48,.-752/�*2/'�/9�ILOWUDWLRQ�FRQWURO�DGGLWLYH� 
DGGHG�WR�ZDWHU-EDVHG�IOXLGV� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 



�� 

 

&OD\�,QKLELWRUV�
6WDELOL]HUV 



�� 

 

(=-08'� 

 

 
(=-08'�OLTXLG�SRO\PHU�HPXOVLRQ�FRQWDLQLQJ�SDUWLDOO\�K\GURO\VHG�SRO\DFU\ODPLGH�SRO\DFU\ODWH�
�3+3$��FRSRO\PHU��LV�XVHG�SULPDULO\�DV�D�ERUHKROH�VWDELOL]HU�WR�SUHYHQW�UHDFWLYH�VKDOH�DQG�FOD\�
IURP�VZHOOLQJ�DQG�VORXJKLQJ��(=-08'�SRO\PHU�HPXOVLRQ�LV�DOVR�DGGHG�WR�ORZ-VROLGV�GULOOLQJ�
IOXLGV�WR�LQFUHDVH�OXEULFLW\��IOXLG�YLVFRVLW\��DQG�WR�LPSURYH�FDUU\LQJ�FDSDFLW\�RI�DLU�IRDP�LQMHFWLRQ�
IOXLGV�� 

 
$GYDQWDJHV 

· 0L[HV�HDVLO\�ZLWK�PLQLPXP�VKHDU�LQ�IUHVK�
ZDWHU� 

 
· +HOSV�SURYLGH�HIIHFWLYH�FOD\�DQG�VKDOH�

VWDELOL]DWLRQ�ZLWK�ORZHU�YLVFRVLW\� 
 
· +HOSV�LPSDUW�KLJK�GHJUHH�RI�OXEULFLW\� 
 
· 1RQ-IHUPHQWLQJ� 
 
· %UHDNV�GRZQ�FKHPLFDOO\�ZLWK�EOHDFK�

�VRGLXP�K\SRFKORULWH�� 
 
· 16)�$16,�6WDQGDUG����&HUWLILHG� 

 
)XQFWLRQV 
 
· &DQ�VWDELOL]H�UHDFWLYH�VKDOH�DQG�FOD\� 

IRUPDWLRQV� 
· &DQ�LPSURYH�ERUHKROH�VWDELOLW\� 
· &DQ�HQKDQFH�VOXUU\�UKHRORJLFDO�SURSHUWLHV� 
· &DQ�DOOHYLDWH�PXG�ULQJV��ELW�EDOOLQJ�DQG�

ERRWLQJ-RII�LQ�FOD\�IRUPDWLRQV� 
· &DQ�UHGXFH�GULOO�SLSH�WRUTXH�DQG�SXPSLQJ�

SUHVVXUH� 
· &DQ�PLQLPL]H�URG�FKDWWHU�LQ�GLDPRQG�FRUH�

GULOOLQJ� 
· &DQ�FUHDWH��VWLII-IRDP��DQG�PDLQWDLQ� 

IRDP�LQWHJULW\� 
· &DQ�IORFFXODWH�QRQ-UHDFWLYH�VROLGV�LQ� 

UHVHUYH�SLW�DW�ORZ�FRQFHQWUDWLRQV� 

$GGHG�WR�IUHVK�ZDWHU $GGHG�WR�EHQWRQLWH�IOXLGV 
$GGHG�WR�DLU�IRDP� 
LQMHFWLRQ�OLTXLG 

��-���OLWHUV�P� ��-�����OLWHUV�P� ��-�����OLWHUV�P� 

$SSUR[LPDWH�DPRXQWV�RI�(=-08'�SRO\PHU�DGGHG�WR�GULOOLQJ�IOXLG�V\VWHP 

+'' &RUH 9HUWLFDO 



�� 

 

(=-08'��'3 

 

 
(=-08'�'3�ERUHKROH�VWDELOL]LQJ�GU\�V\QWKHWLF�SRO\PHU�FRQWDLQV�KLJK�PROHFXODU�ZHLJKW�SDUWLDOO\�
K\GURO\VHG�SRO\DFU\ODPLGH�SRO\DFU\ODWH��3+3$��FRSRO\PHU��(=-08'�'3�ZDWHU-VROXEOH� 
SRO\PHU��ZKHQ�PL[HG�ZLWK�IUHVK�ZDWHU��K\GUDWHV�TXLFNO\�DQG�IRUPV�D�FOHDU��YLVFRXV�IOXLG�� 
(=-08'�'3�GU\�SRO\PHU�SURYLGHV�H[FHOOHQW�ERUHKROH�VWDELOLW\�WKURXJK�D�FRDWLQJ�PHFKDQLVP�
�HQFDSVXODWLRQ��� 

 
$GYDQWDJHV 

· &DQ�GLVSHUVH�HDVLO\�ZLWK�PLQLPDO�VKHDU� 
· (IILFLHQW�VKDOH�FOD\�VWDELOL]HU�DQG� 

YLVFRVLILHU� 
· +HOSV�LPSDUW�KLJK�GHJUHH�RI�OXEULFLW\� 
· &RPSDWLEOH�ZLWK�RWKHU�GULOOLQJ�IOXLG� 

DGGLWLYHV�ZKHQ�DGGHG�LQ�SURSHU�VHTXHQFH 
· 1RQ-IHUPHQWLQJ 
· 1R�SHWUROHXP�GLVWLOODWHV�LQYROYHG� 
· %UHDNV�GRZQ�FKHPLFDOO\�ZLWK�EOHDFK�

�VRGLXP�K\SRFKORULWH�� 
· 16)�$16,�6WDQGDUG����&HUWLILHG� 

 
)XQFWLRQV 

· 6WDELOL]H�UHDFWLYH�FOD\�DQG�VKDOH� 
IRUPDWLRQV� 

· .HHS�WUHQFK�H[FDYDWLRQ�RSHQ�GXULQJ�WKH�
FRQVWUXFWLRQ 

· 3URGXFH�KLJK�YLVFRVLW\�VROLGV-IUHH�VOXUU\� 
· (QKDQFH�UKHRORJLFDO�SURSHUWLHV�RI�D� 

ORZ-VROLGV�GULOOLQJ�PXG� 
· (QKDQFH�FRUH�UHFRYHU\�LQ�FRQWLQXRXV� 

ZLUHOLQH�FRULQJ�RSHUDWLRQV� 
· )ORFFXODWH�QRQ-UHDFWLYH�VROLGV�LQ�UHVHUYH�

SLW�DW�ORZ�FRQFHQWUDWLRQV� 
· 5HGXFH�WRUTXH�DQG�GUDJ� 

$GGHG�WR�IUHVK�ZDWHU $GGHG�WR�EHQWRQLWH�IOXLGV 
$GGHG�WR�DLU�IRDP� 
LQMHFWLRQ�OLTXLG 

����-�����NJ�P� ����-���NJ�P� ����-���NJ�P� 

$SSUR[LPDWH�DPRXQWV�RI�(=-08'�'3�SRO\PHU�DGGHG�WR�GULOOLQJ�IOXLG�V\VWHP 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

(=-08'��*2/' 

 

 
(=-08'�*2/'��FOD\�DQG�VKDOH�VWDELOL]HU��SURYLGHV�LQKLELWLRQ�RI�FOD\�DQG�VKDOH�IRUPDWLRQV�LQ�
ZDWHU-EDVHG�GULOOLQJ�IOXLGV�ZLWKRXW�VXEVWDQWLDOO\�LQFUHDVLQJ�YLVFRVLW\��(=-08'�*2/'��ZKHQ�
DGGHG�WR�D�EHQWRQLWH�VOXUU\��\LHOGV�DQ�LQKLELWLYH�GULOOLQJ�IOXLG�V\VWHP�ZKLOH�PDLQWDLQLQJ� 
PDQDJHDEOH�DQG�HIIHFWLYH�IOXLG�SURSHUWLHV��7KH�XQLTXH�EHDGHG�VWUXFWXUH�RI�(=-08'�*2/'�
DOORZV�WKH�PDWHULDO�WR�EH�PL[HG�HDVLO\�DW�PLQLPDO�VKHDU�WKHUHE\�HOLPLQDWLQJ�WKH�QHHG�IRU�OLTXLG�
HPXOVLRQV� 

$GYDQWDJHV 

· 16)�$16,�6WDQGDUG����FHUWLILHG 
 

· 8QLTXH�SK\VLFDO�VWUXFWXUH�DOORZV�IRU�HDV\�
GLVSHUVLRQ�DQG�PL[LQJ�ZLWK�PLQLPDO�VKHDU 
 

· $OORZV�IRU�XVH�RI�LQFUHDVHG� 
FRQFHQWUDWLRQV�WR�JDLQ�LQKLELWLRQ�ZLWKRXW�
H[FHVV�YLVFRVLW\� 
 

· 1R�SHWUROHXP�GLVWLOODWHV�SUHVHQW 
 

· %UHDNV�GRZQ�FKHPLFDOO\�ZLWK�EOHDFK�
�VRGLXP�K\SRFKORULWH� 
 

· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�
DGGLWLYHV�ZKHQ�DGGHG�LQ�SURSHU�VHTXHQFH 
1RQ-IHUPHQWLQJ 

)XQFWLRQV 

· (QKDQFHV�UKHRORJLFDO�SURSHUWLHV�RI�D� 
ORZ-VROLGV�GULOOLQJ�PXG 
 

· 3URPRWHV�FOD\�DQG�VKDOH�VWDELOL]DWLRQ�WR�
SUHYHQW�VZHOOLQJ�DQG�RU�GLVSHUVLRQ 
 

· 3URPRWHV�ERUHKROH�VWDELOLW\�LQ�ZDWHU� 
VHQVLWLYH�IRUPDWLRQV 
 

· 0LQLPL]HV�URWDWLRQDO�WRUTXH�DQG� 
FLUFXODWLQJ�SUHVVXUH 
 

· 3URPRWHV�HQKDQFHPHQW�RI�DLU-IRDP� 
V\VWHP�FDSDELOLWLHV 
 

· (QKDQFHV�FRUH�UHFRYHU\�LQ�FRQWLQXRXV�
ZLUHOLQH�FRULQJ�RSHUDWLRQV 

$GGHG�WR�IUHVK�ZDWHU $GGHG�WR�EHQWRQLWH�IOXLGV 
$GGHG�WR�DLU�IRDP� 
LQMHFWLRQ�OLTXLG 

��-���NJ�P� ����-���NJ�P� ��-���NJ�P� 

$SSUR[LPDWH�DPRXQWV�RI�(=-08'�*2/'�SRO\PHU�DGGHG�WR�GULOOLQJ�IOXLG� 
V\VWHP 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

(=-08'��3/86 

 

 
(=-08'�3/86�OLTXLG�SRO\PHU�HPXOVLRQ�FRQWDLQV�SDUWLDOO\�K\GURO\VHG�SRO\DFU\ODPLGH 
SRO\DFU\ODWH��3+3$��FRSRO\PHU�DQG�LV�XVHG�SULPDULO\�DV�D�YLVFRVLILHU�DQG�ERUHKROH�VWDELOL]HU�WR�
SUHYHQW�UHDFWLYH�VKDOHV�DQG�FOD\V�IURP�VZHOOLQJ�DQG�VORXJKLQJ��(=-08'�3/86�LV�DOVR�DGGHG�
WR�ORZ-VROLGV�GULOOLQJ�IOXLGV�WR�LQFUHDVH�OXEULFLW\�DQG�WR�LPSURYH�WKH�FDUU\LQJ�FDSDFLW\�RI�DLU�IRDP�
LQMHFWLRQ�IOXLGV��(=-08'�3/86�SRO\PHU�HPXOVLRQ�LV�D�KLJK�PROHFXODU�ZHLJKW�YHUVLRQ�RI� 
(=-08'�SRO\PHU�HPXOVLRQ�ZLWK�LPSURYHG�SURSHUWLHV� 

  
$GYDQWDJHV 

· /LTXLG�IRUP�–�PL[HV�HDVLO\�ZLWK�PLQLPXP�
VKHDU�LQ�IUHVK�ZDWHU 

 
· (IILFLHQW�VKDOH�FOD\�VWDELOL]HU�DQG� 

YLVFRVLILHU 
 
· 1RQ-IHUPHQWLQJ 
 
· &RVW-HIIHFWLYH�-�VPDOO�DPRXQWV�SURGXFH�

GHVLUHG�UHVXOWV 
 
· %UHDNV�GRZQ�FKHPLFDOO\�ZLWK�EOHDFK�

�VRGLXP�K\SRFKORULWH� 
 
· 16)�$16,�6WDQGDUG����&HUWLILHG 

 
)XQFWLRQV 

· 6WDELOL]H�UHDFWLYH�VKDOH�DQG�FOD\� 
IRUPDWLRQV 

· ,PSURYH�ERUHKROH�DQG�H[FDYDWLRQ�VWDELOLW\ 
· (QKDQFH�VOXUU\�UKHRORJLFDO�SURSHUWLHV 
· $OOHYLDWH�PXG�ULQJV��ELW�EDOOLQJ�DQG�ERRW�

LQJ-RII�LQ�FOD\�IRUPDWLRQV 
· 5HGXFH�GULOO�SLSH�WRUTXH�DQG�SXPSLQJ�

SUHVVXUH 
· 0LQLPL]H�URG�FKDWWHU�LQ�GLDPRQG�FRUH�

GULOOLQJ 
· &UHDWH��VWLII-IRDP��DQG�PDLQWDLQ�IRDP�

LQWHJULW\ 
· )ORFFXODWH�QRQ-UHDFWLYH�VROLGV�LQ�UHVHUYH�

SLW�DW�ORZ�FRQFHQWUDWLRQV 

$GGHG�WR�IUHVK�ZDWHU $GGHG�WR�EHQWRQLWH�IOXLGV 
$GGHG�WR�DLU�IRDP� 
LQMHFWLRQ�OLTXLG 

����-�����OLWHUV�P� ��-�����OLWHUV�P� ��-�����OLWHUV�P� 

$SSUR[LPDWH�DPRXQWV�RI�(=-08'�3/86�SRO\PHU�DGGHG�WR�GULOOLQJ�IOXLG� 
V\VWHP 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 



�� 

 

/RVW�&LUFXODWLRQ� 
0DWHULDOV 



�� 

 

1-6($/� 

 

 
1-6($/�DFLG�VROXEOH�ORVW�FLUFXODWLRQ�PDWHULDO�LV�VSHFLDOO\�IRUPXODWHG�H[WUXVLRQ�VSXQ�PLQHUDO�
ILEHU��'XH�WR�LWV�VROXELOLW\�LQ�ZHDN�DFLGV��1-6($/�ORVW�FLUFXODWLRQ�PDWHULDO�LV�HDVLO\�UHPRYHG�
IURP�SURGXFWLRQ�]RQHV�� 

  
$GYDQWDJHV 

· 16)�$16,�6WDQGDUG����FHUWLILHG� 
 
· $FLG�VROXEOH� 
 
· (DVLO\-ZHWWHG� 
 
· ,QRUJDQLF�DQG�QRQ-IHUPHQWLQJ� 

 
)XQFWLRQV 

1-6($/�PDWHULDO�FDQ�EH�XVHG�DV�DQ�DGGLWLYH�
IRU�ORVV�RI�FLUFXODWLRQ�LQ�FRQFHQWUDWLRQV�RI�XS�
WR���NJ�P��� 

)RU�QRUPDO�WUHDWPHQW�WR�WKH�DFWLYH�V\VWHP��DGG���-����NJ�P��GULOOLQJ�IOXLG�� 

$V�D�SLOO��DGG����-����NJ�P��RI�GULOOLQJ�IOXLG� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

',$021'�6($/� 

 

 
',$021'�6($/�LV�D�ZDWHU-VZHOODEOH�EXW�QRW�ZDWHU-VROXEOH�������FU\VWDOOLQH�V\QWKHWLF� 
SRO\PHU��',$021'�6($/�DEVRUEV�KXQGUHGV�RI�WLPHV�LWV�RZQ�ZHLJKW�LQ�ZDWHU��,W�LV�LQWHQGHG�IRU�
XVH�SULPDULO\�DV�D�ORVW�FLUFXODWLRQ�PDWHULDO�IRU�KRUL]RQWDO�GLUHFWLRQDO�GULOOLQJ� 

  
$GYDQWDJHV 

· 5DSLG�ZDWHU�DEVRUSWLRQ 
 
· (IIHFWLYH�LQ�PLWLJDWLQJ�ORVW�FLUFXODWLRQ 
 
· (FRQRPLFDO�–�VPDOO�TXDQWLW\�\LHOGV�ODUJH�

YROXPH 
 
· (DV\�WR�XVH 
 
· 1RQ-IHUPHQWLQJ 

 
)XQFWLRQV 

· /RVW�FLUFXODWLRQ�PDWHULDO�IRU�KRUL]RQWDO�
GLUHFWLRQDO�GULOOLQJ 

 
· 3UHYHQW�LQDGYHUWHQW�UHWXUQV�LQ�ULYHU� 

FURVVLQJ�DSSOLFDWLRQV 
 
· 6WDELOL]H�ERUHKROH�LQ�FREEOH�DQG�JUDYHO 
 
· 6WDELOL]H�XQFRQVROLGDWHG�IRUPDWLRQV 

$V�D�SLOO $GG�',$021'�6($/�DW����-����NJ�P��RI�GULOOLQJ�IOXLG 

7UHDWPHQW�IRU�ORVV�
RI�FLUFXODWLRQ 

�3ULRU�WR�SXPSLQJ�UHPRYH�DOO�LQ-OLQH�VFUHHQV�LQ�FLUFXODWLRQ�V\VWHP� 
$GG�WKH�IROORZLQJ�WR�H[LVWLQJ�GULOOLQJ�IOXLG�DQG�GLVSODFH� 

 
1-6($/�-�����-���NJ�P�� 

',$021'�6($/�-����-����NJ�P� 

+'' &RUH 9HUWLFDO 



�� 

 

)86(-,7� 

 

 
)86(-,7�ORVW�FLUFXODWLRQ�PDWHULDO�LV�D�IDVW-DFWLQJ��V\QWKHWLF�SRO\PHU-EDVHG�ORVW�FLUFXODWLRQ� 
PDWHULDO�GHVLJQHG�WR�KHOS�VHDO�RII�HYHQ�WKH�PRVW�VHYHUH�ORVV�]RQHV�LQ�DV�OLWWOH�DV����PLQXWHV�
DOORZLQJ�WKH�RSHUDWRU�WR�UHWXUQ�WR�QRUPDO�GULOOLQJ�DFWLYLWLHV� 

  
$GYDQWDJHV 

· 16)�$16,�6WDQGDUG����FHUWLILHG 

· 5DSLG�UHDFWLRQ�XSRQ�FRQWDFW�ZLWK�ZDWHU 

· (QDEOHV�TXLFN�UHVSRQVH�WR�ORVV�RI� 
FLUFXODWLRQ 

· (DV\�WR�XVH 

· 1RQ-IHUPHQWLQJ 

· 7HPSHUDWXUH�WROHUDQW 

· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�SURGXFWV 

 
)XQFWLRQV 

· /RVW�FLUFXODWLRQ�PDWHULDO�IRU�YHUWLFDO�DQG�
KRUL]RQWDO�GULOOLQJ�DSSOLFDWLRQV 

· 6XLWDEOH�IRU�DGGUHVVLQJ�IUDFWXUHG�DQG�
YXJXODU�IRUPDWLRQV 

· (IIHFWLYH�/&0�IRU�VDQG��JUDYHO�DQG�FREEOH�
HQYLURQPHQWV 

· &DQ�VWDELOL]H�XQFRQVROLGDWHG�IRUPDWLRQV 

$V�D�VOXJ�
WUHDWPHQW 

· $GG����-����OLWHUV�RI�YHJHWDEOH�RLO�GLUHFWO\�LQWR�GULOO�VWULQJ�WR�SUH-FRDW�PHWDO� 
VXUIDFHV�RI�GULOO�VWULQJ 

· )ROORZ�LPPHGLDWHO\�LQWR�GULOO�VWULQJ�ZLWK���-���EXFNHWV�RI�)86(-,7 

· )ROORZ�DGGLWLRQ�RI�)86(-,7�ORVW�FLUFXODWLRQ�PDWHULDO�ZLWK����-����OLWHUV�RI�
YHJHWDEOH�RLO�DQG�GLVSODFH��)ROORZLQJ�GLVSODFHPHQW�DOORZ����-����PLQXWHV�
IRU�K\GUDWLRQ�SULRU�WR�DWWHPSW�WR�UHJDLQ�FLUFXODWLRQ 

$V�D�SLOO 
· $GG�)86(-,7�ORVW�FLUFXODWLRQ�PDWHULDO�WR�GULOOLQJ�IOXLG�DW�D�FRQFHQWUDWLRQ�RI�

����-������E\�YROXPH����-���TWV�����JDOORQV�RU���-����OLWHUV�P���DQG 
GLVSODFH�PL[WXUH�LPPHGLDWHO\�LQWR�]RQH�RI�LQWHUHVW� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

&HER�)-6HDO 

 

 
&HER�)-6HDO�LV�DQ�DFLG�VROXEOH�JUDQXODWHG�ORVW�FLUFXODWLRQ�PDWHULDO�RI�V\QWKHWLF�UHVLQ-ERXQG�
VWRQH�ZRRO��&HER�)-6HDO�FDQ�EH�XVHG�DV�DQ�DGGLWLYH�IRU�ORVV�RI�FLUFXODWLRQ�LQ�FRQFHQWUDWLRQV�RI�
XS�WR����NJ�P�� 

  
$GYDQWDJHV 

· $FLG�VROXEOH 
 
· ,QRUJDQLF�DQG�QRQ-IHUPHQWLQJ 
 
· (DVLO\-ZHWWHG 

 
)XQFWLRQV 

&HER�)-6HDO�FDQ�EH�XVHG�DV�DQ�DGGLWLYH�IRU�
ORVV�RI�FLUFXODWLRQ�LQ�FRQFHQWUDWLRQV�RI�XS�WR�
���NJ�P�� 

+'' &RUH 9HUWLFDO 

)RU�QRUPDO�WUHDWPHQW�WR�WKH�DFWLYH�V\VWHP��DGG���-����NJ�P��GULOOLQJ�IOXLG�� 

$V�D�SLOO��DGG����-����NJ�P��RI�GULOOLQJ�IOXLG� 



�� 

 



�� 

 

6XVSHQVLRQ� 
(QKDQFHUV 



�� 

 

%$5$=$1��' 

 

 
%$5$=$1�'�VXVSHQVLRQ�HQKDQFHU�LV�D�SUHPLXP�TXDOLW\��SRZGHUHG�ELRSRO\PHU�WKDW�LV�XVHG�WR�
HQKDQFH�WKH�FDUU\LQJ�FDSDFLW\�RI�ERWK�FOD\�DQG�SRO\PHU-EDVHG�GULOOLQJ�IOXLGV�ZLWKRXW� 
VLJQLILFDQWO\�LQFUHDVLQJ�WKH�YLVFRVLW\�RI�WKH�VOXUU\��%$5$=$1�'�LV�HDVLO\�GLVSHUVLEOH�LQ�IUHVK�RU�
EUDFNLVK�ZDWHU� 

  
$GYDQWDJHV 

· &DQ�PL[�HDVLO\�LQWR�SUH-K\GUDWHG� 
EHQWRQLWH-EDVHG�IOXLGV 

· +HOSV�HQKDQFH�V\VWHP�E\�LQFUHDVLQJ�WKH�
VXVSHQVLRQ�SURSHUWLHV�RI�WKH�EDVH�GULOOLQJ�
IOXLG�ZLWK�D�PLQLPDO�LQFUHDVH�LQ�YLVFRVLW\� 

 
)XQFWLRQV 

· ,QFUHDVHG�JHO�VWUHQJWK�RI�WKH�GULOOLQJ�IOXLG�
IRU�EHWWHU�VXVSHQVLRQ�RI�WKH�GULOOHG� 
FXWWLQJV��FRDUVH�VDQG�DQG�JUDYHO� 

· (QKDQFHG�FDUU\LQJ�FDSDFLW\�IRU�VROLGV�
VXVSHQVLRQ�DW�ORZHU�YLVFRVLW\�WR�IXUWKHU�
HQVXUH�IORZDELOLW\�RQ�ORQJHU�OHQJWK�ERUHV�
DQG�EDFNUHDPV� 

· ,PSURYHG�UHVLVWDQFH�WR�FRQWDPLQDWLRQ�
ZKHQ�GULOOLQJ�LQ�EUDFNLVK�DQG�VDOW�ZDWHU�
HQYLURQPHQWV 

$SSUR[LPDWH�DPRXQWV�RI�%$5$=$1�'�VXVSHQVLRQ�HQKDQFHU�DGGHG�WR�ZDWHU-EDVHG� 
GULOOLQJ�IOXLGV 

$GGHG�WR�EHQWRQLWH�IOXLGV ����-�����NJ�P� 

$GGHG�WR�SXUH�SRO\PHU� 
V\VWHPV 

��-���NJ�P� 

+'' 0LFUR 9HUWLFDO 



�� 

 

12-6$*� 

 

 
12-6$*�VXVSHQVLRQ�HQKDQFHU�LV�D�SUHPLXP�TXDOLW\��SRZGHUHG�ELRSRO\PHU�WKDW�LV�XVHG�WR� 
HQKDQFH�WKH�FDUU\LQJ�FDSDFLW\�RI�ERWK�FOD\�DQG�SRO\PHU-EDVHG�GULOOLQJ�IOXLGV�ZLWKRXW� 
VLJQLILFDQWO\�LQFUHDVLQJ�WKH�YLVFRVLW\�RI�WKH�VOXUU\��12-6$*�LV�HDVLO\�GLVSHUVLEOH�LQ�IUHVK�RU� 
EUDFNLVK�ZDWHU� 

 
$GYDQWDJHV 

· �&DQ�PL[�HDVLO\�LQWR�SUH-K\GUDWHG� 
EHQWRQLWH-EDVHG�IOXLGV��� 

· +HOSV�HQKDQFH�V\VWHP�E\�LQFUHDVLQJ�WKH�
VXVSHQVLRQ�SURSHUWLHV�RI�WKH�EDVH�GULOOLQJ�
IOXLG�ZLWK�D�PLQLPDO�LQFUHDVH�LQ�YLVFRVLW\� 

· 6PDOO�SDFNDJLQJ�IRU�HDVH�RI�KDQGOLQJ�DQG�
UHGXFWLRQ�RI�ZDVWH 

 
)XQFWLRQV 

· ,QFUHDVHG�JHO�VWUHQJWK�RI�WKH�GULOOLQJ�IOXLG�
IRU�EHWWHU�VXVSHQVLRQ�RI�WKH�GULOOHG� 
FXWWLQJV��FRDUVH�VDQG�DQG�JUDYHO� 

· (QKDQFHG�FDUU\LQJ�FDSDFLW\�IRU�VROLGV�
VXVSHQVLRQ�DW�ORZHU�YLVFRVLW\�WR�IXUWKHU�
HQVXUH�IORZDELOLW\�RQ�ORQJHU�OHQJWK�ERUHV�
DQG�EDFNUHDPV� 

· ,PSURYHG�UHVLVWDQFH�WR�FRQWDPLQDWLRQ�
ZKHQ�GULOOLQJ�LQ�EUDFNLVK�DQG�VDOW�ZDWHU�
HQYLURQPHQWV 

$SSUR[LPDWH�DPRXQWV�RI�12-6$*�VXVSHQVLRQ�HQKDQFHU�DGGHG�WR�ZDWHU-EDVHG�GULOOLQJ�
IOXLGV 

$GGHG�WR�EHQWRQLWH�IOXLGV ����-�����NJ�P�� 

$GGHG�WR�SXUH�SRO\PHU� 
V\VWHPV 

��-���NJ�P�� 

+'' 0LFUR 9HUWLFDO 



�� 

 



�� 

 

'HWHUJHQWV 



�� 

 

3(1(752/��(8 

 

 
3(1(752/�(8�ZDWHU�PLVFLEOH��QRQ-LRQLF�ZHWWLQJ�DJHQW�LV�GHVLJQHG�WR�FRXQWHUDFW�WKH�VWLFNLQJ� 
WHQGHQFLHV�RI�FOD\�� 

  
$GYDQWDJHV 

· (DV\�WR�PL[� 
 
· (IIHFWLYH�LQ�ORZ�FRQFHQWUDWLRQV� 
 
· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�

DGGLWLYHV� 
 
· %LRGHJUDGDEOH� 

 
)XQFWLRQV 

· &DQ�UHGXFH�RU�HOLPLQDWH�ELW�EDOOLQJ� 
 
· &DQ�UHGXFH�VXUIDFH�WHQVLRQ�RI�GULOOLQJ�

IOXLG��ZKLFK�DOORZV�IDVWHU�FKLS�UHPRYDO�
ZLWKRXW�FRQWLQXRXVO\�JULQGLQJ�WKH�KDUG�
VKDOH�IRUPDWLRQV� 

 
· &DQ�LPSURYH�GULOOLQJ�HIILFLHQF\�E\� 

SUHIHUHQWLDOO\�FRDWLQJ�WKH�ERWWRP-KROH�
DVVHPEO\�DQG�GULOO�VWULQJ� 

 
· &DQ�PLQLPL]H�GLIIHUHQWLDO�VWLFNLQJ 
 
· &DQ�LQFUHDVH�ELW�OLIH�DQG�UHGXFH�GULOO�SLSH�

DQG�ERWWRP-KROH�DVVHPEO\�ZHDU� 

$GGHG�XQLIRUPO\�WKURXJK�
FLUFXODWLRQ�V\VWHP 

����-���OLWHUV�P� 

$GGHG�DV�D�VOXJ�GRZQ�GULOO�
URGV 

��-���OLWHUV�GULOO�URG 

+'' &RUH 9HUWLFDO 



�� 

 

3(1(752/��'5<�(8 

 

 
3(1(752/��'5<�(8�VXUIDFWDQW�LV�XVHG�WR�DVVLVW�LQ�FRXQWHUDFWLQJ�WKH�VWLFNLQJ�WHQGHQFLHV�RI�
HQFRXQWHUHG�FOD\�RU�VKDOH�GXULQJ�GULOOLQJ�RSHUDWLRQV�� 

 
$GYDQWDJHV 
 
· )UHH-IORZLQJ�JUDQXODU�SURGXFW 
 
· (DV\�WR�PL[�DQG�UHDGLO\�GLVSHUVLEOH 
 
· (IIHFWLYH�DW�ORZ�FRQFHQWUDWLRQV 
 
· 0LQLPDO�WR�QR�IRDPLQJ�SURGXFHG�GXULQJ�

KLJK�VKHDU�PL[LQJ�RU�VXUIDFH�DJLWDWLRQ 
 
· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�

DGGLWLYHV 
 
· /RZ�DTXDWLF�WR[LFLW\ 

 
)XQFWLRQV 
 
· 5HGXFHV�DQG�RU�PLQLPL]HV�ELW�EDOOLQJ 
 
· ,PSURYHV�GULOOLQJ�HIILFLHQF\�E\�SUHIHUHQ�

WLDOO\�FRDWLQJ�WKH�ERWWRP-KROH�DVVHPEO\�
DQG�GULOO�VWULQJ 

 
· 0LQLPL]HV�SRWHQWLDO�IRU�DFFUHWLRQ�DQG� 

DJJORPHUDWLRQ�RI�FXWWLQJV 

$SSUR[LPDWH�$PRXQWV�RI�3(1(752/�'5<�(8�6XUIDFWDQW� 
$GGHG�WR�:DWHU�%DVHG�)OXLGV��NJ�P� 

����-���� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 



�� 

 

*URXWV 



�� 

 

&HER�'ULOO-*URXW 

 

 
&HER�'ULOO-*URXW�VHDOLQJ�PDWHULDO�LV�D�VHOI-VHWWLQJ�VXVSHQVLRQ�ZKLFK�FDQ�EH�XVHG�LQ�+''�DQG�
YHUWLFDO�DSSOLFDWLRQV�WR�ILOO�DQQXODU�VSDFHV�RU�DEDQGRQ�RSHQ�ERUHKROHV�DIWHU�GULOOLQJ�LV�FRPSOHWH��
&HER�'ULOO-*URXW�SURYLGHV�IOH[LELOLW\�WR�WKH�XVHU�E\�SURYLGLQJ�VLJQLILFDQW�ZRUNLQJ�WLPH�DQG� 
JUDGXDO�GHYHORSPHQW�RI�FRPSUHVVLYH�VWUHQJWK�LQ�WKH�UHVXOWDQW�VOXUU\�� 

  
$GYDQWDJHV 

· (DV\�WR�PL[�DQG�SXPS 
 
· &DQ�EH�PL[HG�ZLWK�VWDQGDUG�FHQWULIXJDO�

SXPSV� 
 
· (IIHFWLYH�DQQXODU�VHDOLQJ�RU�ERUHKROH�

DEDQGRQPHQW�PDWHULDO 
 
· &RPSDWLEOH�ZLWK�SRWDEOH�JURXQGZDWHU�DV�

DVVHVVHG�E\�WKH�*HUPDQ�+\JLHQH� 
,QVWLWXWH 

 
· :RUNDELOLW\�����KRXUV 

 
)XQFWLRQV 

· )LOOLQJ�WKH�DQQXODU�VSDFH�VXUURXQGLQJ� 
SURGXFW�OLQH�LQVWDOODWLRQV 

 
· +DUGHQV�LQWR�D�VROLG�VHW�PDWHULDO�ZLWK�ORZ�

SHUPHDELOLW\�ZKLFK�SUHYHQWV�FRPLQJOLQJ�RI�
DTXLIHUV� 

 
· 3UHYHQWLRQ�RI�JURXQG�VXEVLGHQFH� 
 
· 3URWHFWLRQ�RI�VWHHO�SLSHV�DJDLQVW�FRUURVLRQ� 

$GG�&HER�'ULOO-*URXW�DW�D�FRQFHQWUDWLRQ�RI�DSSUR[LPDWHO\�����-�����NJ�P��RI� 
IUHVKZDWHU��)LQH�DGMXVWPHQWV�DUH�PDGH�WR�WKH�FRQVLVWHQF\�E\�YDU\LQJ�WKH�VROLGV�FRQWHQW�� 

UHFRPPHQGHG�0DUVK�WLPH�PLQLPDO����VHF�OLWHU�SULRU�WR�XVH�DQG�LQWURGXFWLRQ�LQWR�WKH�ERUHKROH��
6�*��VKRXOG�EH�PLQ������ 

7KH�YROXPH�RI�&HER�'ULOO-*URXW�PXVW�EH�����PRUH�WKDQ�WKH�FDOFXODWHG�YROXPH�WR�EH�VXUH�WKDW�
WKH�GULOOLQJ�IOXLG�LV�IXOO\�UHSODFHG�ZLWK�&HER�'ULOO-*URXW� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

&HER�'ULOO-*URXW�3OXV 

 

 
&HER�'ULOO-*URXW�3OXV�VHDOLQJ�PDWHULDO�LV�D�VHOI-VHWWLQJ�VXVSHQVLRQ�ZKLFK�FDQ�EH�XVHG�LQ�+''�
DQG�YHUWLFDO�DSSOLFDWLRQV�WR�ILOO�DQQXODU�VSDFHV�RU�DEDQGRQ�RSHQ�ERUHKROHV�DIWHU�GULOOLQJ�LV� 
FRPSOHWH��&HER�'ULOO-*URXW�3OXV�SURYLGHV�IOH[LELOLW\�WR�WKH�XVHU�E\�SURYLGLQJ�VLJQLILFDQW�ZRUNLQJ�
WLPH�DQG�JUDGXDO�GHYHORSPHQW�RI�FRPSUHVVLYH�VWUHQJWK�LQ�WKH�UHVXOWDQW�VOXUU\�� 

  
$GYDQWDJHV 

· (DV\�WR�PL[�DQG�SXPS� 
 
· &DQ�EH�PL[HG�ZLWK�VWDQGDUG�FHQWULIXJDO�

SXPSV� 
 
· (IIHFWLYH�DQQXODU�VHDOLQJ�RU�ERUHKROH�

DEDQGRQPHQW�PDWHULDO 
 
· (QKDQFHG�FRPSUHVVLYH�VWUHQJWK� 

GHYHORSPHQW� 
 
· &RPSDWLEOH�ZLWK�SRWDEOH�JURXQGZDWHU�DV�

DVVHVVHG�E\�WKH�*HUPDQ�+\JLHQH� 
,QVWLWXWH� 

 
· :RUNDELOLW\����KRXUV 

 
)XQFWLRQV 

· )LOOLQJ�WKH�DQQXODU�VSDFH�VXUURXQGLQJ� 
SURGXFW�OLQH�LQVWDOODWLRQV 

 
· +DUGHQV�LQWR�D�VROLG�VHW�PDWHULDO�ZLWK�ORZ�

SHUPHDELOLW\�ZKLFK�SUHYHQWV�FRPLQJOLQJ�RI�
DTXLIHUV 

 
· 3UHYHQWLRQ�RI�JURXQG�VXEVLGHQFH 
 
· 3URWHFWLRQ�RI�VWHHO�SLSHV�DJDLQVW�FRUURVLRQ� 

)RU�XVH�LQ�+RUL]RQWDO�DSSOLFDWLRQV��DGG�EHWZHHQ�����-�����NJ�&HER�'ULOO-*URXW�3OXV�WR��P��
ZDWHU��)LQH�DGMXVWPHQWV�DUH�PDGH�WR�WKH�FRQVLVWHQF\�E\�YDU\LQJ�WKH�VROLG�FRQWHQW��UHFRP�

PHQGHG�0DUVK�WLPH�PLQLPDO���V��6�*��VKRXOG�EH�PLQ������ 
)RU�XVH�LQ�9HUWLFDO�DSSOLFDWLRQV��DGG�EHWZHHQ�����-�����NJ�&HER�'ULOO-*URXW�3OXV�WR��P��ZDWHU��
0L[LQJ�UDWLR¶V�DERYH�����VKRXOG�EH�PL[HG�ZLWK�ORZ�VKHDU�PL[LQJ�V\VWHP�OLNH�D�JURXW�PL[HU�DQG�

RU�SHGDO�PL[HU� 
7KH�YROXPH�RI�&HER�'ULOO-*URXW�PXVW�EH�����PRUH�WKDQ�WKH�FDOFXODWHG�YROXPH�WR�EH�VXUH�WKDW�

WKH�GULOOLQJ�IOXLG�LV�IXOO\�UHSODFHG�ZLWK�&HER�'ULOO-*URXW� 

�� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

&HER�46�3URGXFWV 

 

 
&HER�+ROODQG�SHOOHWV�DUH�PDGH�RI�SUHVVHG�EHQWRQLWH�RU�SUHVVHG�FOD\��+LJK�TXDOLW\�EHQWRQLWH� 
SHOOHWV�KDYH�D�KLJK�VZHOOLQJ–�DQG�ZDWHU�DEVRUSWLRQ�FDSDFLW\��7KH�DGYDQWDJH�RI�SHOOHWV�LV�WKDW�
WKH\�FDQ�EH�DGGHG�LQWR�ERUHKROHV�ZLWKRXW�DQ\�VSHFLDOL]HG�HTXLSPHQW��7KH\�FDQ�EH�XVHG�IRU�
H�J��UHSDLU�RI�SXQFWXUHG�RU�GDPDJHG�FOD\�OD\HUV��PDNLQJ�GDPV�ZDWHU�LPSHUPHDEOH��UDSLG� 
VHDOLQJ�RI�GDPDJHG�ZHOOV�RU�WR�EDFNILOO�DOO�W\SHV�RI�ERUHKROHV 

+'' &RUH 9HUWLFDO 

 
&HER�46/ &HERJHO�46( 

'HVFULSWLRQ 
1DWXUDO�FOD\�SHOOHW 
 

6SHFLDO�VHOHFWHG� 
VRGLXP�DFWLYDWHG�EHQWRQLWH�SHOOHW 

&HUWLILFDWHV -�.,:$�%5/-.��� 
-�.,:$�%5/-.��� 
-�.,:$�:DWHU�0DUN 

6L]H 
�����PP 
OHQJWK���-����PP 

������PP 
OHQJWK���-����PP 

6LQNLQJ�VSHHG ���P�PLQ ���P�PLQ 

6DWXUDWHG�GHQVLW\ ����W�P� �����W�P� 

%XON�GHQVLW\ ����W�P� ����W�P� 

6ZHOOLQJ�FDSDFLW\ ���� ���� 

:DWHU�DEVRUSWLRQ ���� ���� 

3HUPHDELOLW\ ��[���-��P�V ��[���-���P�V 

6ZHOO�SUHVVXUH Q�D ���-����N1�P� 



�� 

 

&HER�&RQGXFW-*HO 

 

 
&HER�&RQGXFW-*HO�LV�D�XQLTXH�UDQJH�RI�SURGXFWV��FRPSRVHG�RI�D�VSHFLDOO\�VHOHFWHG�EHQWRQLWH�
DQG�JUDSKLWH�PL[WXUH�WKDW�DOORZV�KHDW�WUDQVIHU�IURP�SRZHU�FDEOHV�WR�WKH�VXUURXQG�VRLO��7KH� 
&HER�&RQGXFW-JHO�UDQJH�RI�SURGXFWV�DUH�QRQ-KDUGHQLQJ�VXVSHQVLRQV�DQG�WKHUHIRUH�HDV\�WR�
UHPRYH�DIWHU�D�FHUWDLQ�SHULRG�RI�WLPH� 

  
$GYDQWDJHV 

· +LJK�IORZDELOLW\�RYHU�ORQJ�GLVWDQFHV 
· /RZ�ZHLJKW�VXVSHQVLRQV 
· &DQ�EH�PL[HG�ZLWK�D�VWDQGDUG�PXG�PL[LQJ�V\VWHP 
· 0LQLPDO�GLOXWLRQ�ZLWK�ZDWHU�SUHVHQW�LQ�WKH�GXFW 
· 6WLIIHQV�XS�OLNH�D�WKLFN�JHO 
· 1R�ZDWHU�SURGXFW�VHSDUDWLRQ 

+'' 9HUWLFDO 

3URGXFW 0L[LQJ�UDWLR�SHU�P� 7KHUPDO�FRQGXFWLYLW\ 7KHUPDO�UHVLVWLYLW\ 

:DWHU Q�D �����:�P. �����P.�: 

%HQWRQLWH�VOXUU\ ���-����NJ ����:�P. �����P.�: 

&HPHQW�JURXWV ����-�����NJ ����:�P. �����P.�: 

&HER�&RQGXFW-*HO���� ����NJ �����:�P. �����P.�: 

&HER�&RQGXFW-*HO���� ����NJ �����:�P. ����P.�: 

&HER�&RQGXFW-*HO���� ����NJ �����:�P. ����P.�: 

&HER�&RQGXFW-*HO���� ����NJ ����:�P. ����P.�: 



�� 

 



�� 

 

6SHFLDOW\�3URGXFWV 



�� 

 

7XQQHO-/XEH 

 

 
7XQQHO-/XEH�WRUTXH�UHGXFHU�LV�D�VSHFLDOO\�IRUPXODWHG��DTXHRXV�VROXWLRQ�GHVLJQHG�WR�KHOS 
SURYLGH�IULFWLRQ�UHGXFWLRQ�DQG�LPSURYH�OXEULFDWLRQ�FKDUDFWHULVWLFV�RI�ZDWHU-EDVHG�GULOOLQJ�IOXLGV�� 
7XQQHO-/XEH�WRUTXH�UHGXFHU�FDQ�EH�XVHG�LQ�KRUL]RQWDO�GLUHFWLRQDO�GULOOLQJ��PLFURWXQQHOLQJ�� 
FRQVWUXFWLRQ�DSSOLFDWLRQV�DQG�YHUWLFDO�GULOOLQJ�WR�DLG�LQ�WKH�UHGXFWLRQ�RI�URWDWLRQDO�WRUTXH��SXOO�
EDFN�SUHVVXUHV�RU�MDFNLQJ�IRUFHV�ZKHQ�XVHG�DV�D�FRPSRQHQW�RI�ZDWHU-EDVHG�GULOOLQJ�IOXLGV� 

  
$GYDQWDJHV 

· (DV\�WR�PL[ 
 
· (IIHFWLYH�WRUTXH�UHGXFWLRQ�LQ�D�ZLGH-UDQJH�

RI�JHRORJLF�FRQGLWLRQV 
 
· (IIHFWLYH�DW�PRGHUDWH�WR�ORZ� 

FRQFHQWUDWLRQV 
 
· &RPSDWLEOH�ZLWK�RWKHU�%DURLG�GULOOLQJ�IOXLG�

DGGLWLYHV 

 
)XQFWLRQV 

· (QKDQFHG�OXEULFDWLQJ�SURSHUWLHV�LQ�PRVW�
ZDWHU-EDVHG�GULOOLQJ�IOXLGV 

 
· 5HGXFHG�URWDWLRQDO�WRUTXH�DQG�GUDJ�RQ�

WKH�GULOO�SLSH�ZKLOH�GULOOLQJ 
 
· 5HGXFHG�SRWHQWLDO�IRU�GLIIHUHQWLDO�VWLFNLQJ 
 
· (QKDQFHG�WRUTXH�UHGXFWLRQ�LQ�FRQWLQXRXV�

ZLUHOLQH�FRULQJ�RSHUDWLRQV 
 
· ,QFUHDVHG�ZHOOERUH�VWDELOLW\�E\�SURGXFLQJ�

D�FRPSDFW�DQG�VOLFN�ILOWHU�FDNH 

+'' 0LFUR 9HUWLFDO &RUH 

$SSUR[LPDWH�$PRXQWV�RI�7XQQHO-/XEH�DGGHG�WR�ZDWHU-EDVHG�'ULOOLQJ�)OXLGV 

����–����/LWHU�P� 



�� 

 

$48$-&/($5��3)' 

 

 
$48$-&/($5�3)'�FRQFHQWUDWHG�OLTXLG�SRO\PHU�GLVSHUVDQW�SURYLGHV�VXSHULRU�PXG�DQG� 
VHGLPHQW�UHPRYDO�IURP�WKH�SURGXFLQJ�IRUPDWLRQ�DQG�JUDYHO�SDFN��7KLV�SURGXFW�LV�DOVR�D 
KLJKO\�HIIHFWLYH�PXG�WKLQQHU��$48$-&/($5�3)'�GLVSHUVDQW�FRQWDLQV�QR�SKRVSKDWHV� 

  
$GYDQWDJHV 

· 16)�$16,�6WDQGDUG����FHUWLILHG 

· +HOSV�UHGXFH�GHYHORSPHQW�WLPH 

· +HOSV�LQFUHDVH�ZHOO�\LHOG�DQG�FDSDFLW\ 

· 6DIH�WR�XVH�RQ�PRVW�SODVWLFV��UXEEHU�DQG�
PHWDOV 

· 1RQ-IHUPHQWLQJ 

· &DQ�UHGXFH�SXPSLQJ�FRVWV 

 
)XQFWLRQV 

· �&DQ�GLVSHUVH�PXG��VHGLPHQW�DQG�FOD\�
IURP�WKH�SURGXFLQJ�IRUPDWLRQ�DQG�JUDYHO�
SDFN�LQ�WKH�VFUHHQHG�LQWHUYDO� 

· &DQ�UHGXFH�YLVFRVLW\�DQG�JHO�VWUHQJWK�RI�
GULOOLQJ�IOXLGV 

$V�D�ZHOO� 
GHYHORSPHQW�DLG 

$48$-&/($5�3)'��JDO�RU�/�� �������[�:DWHU�9ROXPH��JDO�RU�/�� 

$V�D�PXG�WKLQQHU 
6WDUW�E\�DGGLQJ������OLWHU�RI�$48$-&/($5�3)'�WR���P��RI�PXG�� 

,QFUHDVH�FRQFHQWUDWLRQ�XQWLO�GHVLUHG�YLVFRVLW\�LV�DFKLHYHG�� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

&25(-/8%(� 

 

 
&25(-/8%(�QDWXUDO��OLQVHHG-EDVHG�VRIW�VRDS�LV�XVHG�DV�D�FRUH�EDUUHO�OXEULFDQW�RQ�GLDPRQG�
FRUH�GULOOV� 

  
$GYDQWDJHV 

· �+HOSV�LPSURYH�FRUH�UHFRYHU\��+HOSV� 
H[WHQG�OHQJWK�RI�FRUH�UXQ�LQ�EURNHQ�
JURXQG��� 

· &DQ�OHQJWKHQ�XVHDEOH�OLIH�RI�GRZQKROH�
ZLUHOLQH�FRPSRQHQWV 

 
)XQFWLRQV 

· (DV\�VOLGLQJ�RI�WKH�FRUH�LQWR�WKH�LQQHU�WXEH�
�� 

· /XEULFDWLRQ�RI�WKH�FRUH�OLIWHU��� 

· 0LQLPL]HG�ZHDU�RQ�WKH�LQQHU�WXEH��� 

· )RUPXODWLRQ�RI�D�QRQ-SROOXWLQJ� 
ZDWHU-EDVHG�VROXWLRQ�IRU�FOHDQLQJ�LQQHU�
WXEH�FRPSRQHQWV�DQG�ULJ�HTXLSPHQW 

$V�DLG�LQ�FRUH�UHFRYHU\� 

$�KDQGIXO�RU�VDWXUDWHG�VZDE�RI�&25(-/8%(�OXEULFDQW�PD\�EH�
VPHDUHG�LQVLGH�WKH�ERWWRP�RI�WKH�LQQHU�WXEH�EHIRUH�LW�LV� 
LQVHUWHG�LQWR�WKH�GULOO�URGV��$OVR��D�OLEHUDO�DPRXQW�PD\�EH� 
DSSOLHG�WR�WKH�FRUH�OLIWHU�SDUWV�� 

$V�D�FOHDQLQJ�VROXWLRQ�IRU�
GULOO�ULJ�FRPSRQHQWV� 

0L[���OLWHUV�RI�&25(-/8%(�OXEULFDQW�SHU�P��RI�ZDWHU� 

&RUH 



�� 

 

&HER�+\EULG-*HO 

 

 
&HER�+\EULG-*HO�LV�D�KLJK�\LHOG�ELRGHJUDGDEOH�IOXLG�V\VWHP�EDVHG�RQ�QDWXUDO�SRO\PHUV��&HER�
+\EULG-*HO�SURYLGHV�KLJK�YLVFRVLW\��H[FHOOHQW�FDUU\LQJ�FDSDFLW\��ORZ�ILOWUDWLRQ�ORVV�DQG�VWURQJ�
FOD\�DQG�VKDOH�LQKLELWLRQ�� 
&HER�+\EULG-*HO�FDQ�EH�XVHG�DV�D�VLQJOH-SURGXFW�VROXWLRQ�LQ�YDULRXV�GULOOLQJ�DSSOLFDWLRQV�� 
HVSHFLDOO\�WR�EH�XVHG�LQ�VLWXDWLRQV�ZKHUH�FOD\-EDVHG�GULOOLQJ�IOXLGV�DUH�UHVWULFWHG� 

  
$GYDQWDJHV 

· %LRGHJUDGDEOH 

· /RZ�PL[LQJ�UDWLR 

· 1RQ-WR[LF 

· 3/2125�FRPSOLDQW 

· &()$6�UHJLVWHUHG 

· &DQ�EH�PL[HG�LQ�D�ZLGH�UDQJH�RI� 
PDNH-XS�ZDWHUV 

· 6LQJOH-SURGXFW�VROXWLRQ 

· &DQ�EH�EURNHQ�GRZQ�FKHPLFDOO\ 

 
)XQFWLRQV 

· 4XLFNO\�EXLOG�YLVFRVLW\ 

· ,PSURYLQJ�FOD\�DQG�VKDOH�LQKLELWLRQ 

· ,PSURYH�IOXLG�ORVV 

· ,QFUHDVHG�FDUU\LQJ�FDSDFLW\�DQG�JHO�
VWUHQJWK 

 

&RQVROLGDWHG�IRUPDWLRQV ��-���NJ�P� ��-���NJ�P� 

8QFRQVROLGDWHG�IRUPDWLRQV ��-���NJ�P� ��-���NJ�P� 

&HER�+\EULG-*HO� 
PL[LQJ�UDWLR 

)UHVK�ZDWHU 6DOW�ZDWHU 

+'' &RUH 9HUWLFDO 



�� 

 

62'$�$6+ 

 

 
6RGD�$VK�DONDOLQLW\�DJHQW�LV�D�JUDQXODU�SRZGHU�IRUP�RI�VRGLXP�FDUERQDWH�SULPDULO\�XVHG�WR�
FRQGLWLRQ�DQG�VRIWHQ�PDNH-XS�ZDWHU�DQG�WR�UDLVH�S+� 

  
$GYDQWDJHV 

· �&DQ�HOLPLQDWH�FDOFLXP�LRQV�E\�FRQYHUWLQJ�
WR�LQVROXEOH�FDUERQDWH��� 

· &DQ�PD[LPL]H�WKH�SHUIRUPDQFH�RI� 
EHQWRQLWH�DQG�SRO\PHU�SURGXFWV 

 
)XQFWLRQV 

· 7UHDW�RXW�FDOFLXP�KDUGQHVV�LQ�PDNH-XS�
ZDWHU 

· 5DLVH�S+ 

*HQHUDO�WUHDWPHQW 

����-�����NJ�P��RI�PDNH-XS�ZDWHU 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 

%$52-/8%(�16� 

 

 
%$52-/8%(�16�OXEULFDQW�LV�DQ�HQYLURQPHQWDOO\�DFFHSWDEOH�EOHQG�RI�DFLGV��HVWHUV�DQG�QDWXUDO�
RLOV��ZKLFK�FDQ�HIIHFWLYHO\�UHGXFH�WRUTXH�DQG�GUDJ�LQ�ZDWHU-EDVHG�GULOOLQJ�IOXLGV��,W�FDUULHV� 
HQYLURQPHQWDO�UDWLQJV�RI�*ROG�LQ�8.��\HOORZ�LQ�1RUZD\�DQG�DQ�5�LQ�WKH�1HWKHUODQGV� 
%$52-/8%(�16�OXEULFDQW�LV�DQ�HIIHFWLYH�H[WUHPH�SUHVVXUH�OXEULFDQW��%$52-/8%(�16� 
OXEULFDQW�FDQ�EH�DGGHG�WKURXJK�WKH�KRSSHU�RU�GLUHFWO\�WR�WKH�VXFWLRQ�SLW�LI�VXIILFLHQW�DJLWDWLRQ�LV�
DYDLODEOH��$Q�LQMHFWLRQ�SXPS�FDQ�DOVR�EH�XVHG�WR�LQMHFW�WKH�SURGXFW�GLUHFWO\�LQWR�WKH�VXFWLRQ��
%$52-/8%(�16�OXEULFDQW�LV�VXLWDEOH�IRU�DSSOLFDWLRQV�XS�WR������& 

  
$GYDQWDJHV 

· (DV\�WR�PL[ 
 
· (IIHFWLYH�WRUTXH�UHGXFWLRQ�LQ�D�ZLGH-UDQJH�

RI�JHRORJLF�FRQGLWLRQV 
 
· (IIHFWLYH�DW�PRGHUDWH�WR�ORZ� 

FRQFHQWUDWLRQV 
 
· )OXLG�SURSHUWLHV�DUH�QRW�DGYHUVHO\� 

DIIHFWHG 

 
)XQFWLRQV 

· (QKDQFHG�OXEULFDWLQJ�SURSHUWLHV�LQ�PRVW�
ZDWHU-EDVHG�GULOOLQJ�IOXLGV 

 
· 5HGXFHG�URWDWLRQDO�WRUTXH�DQG�GUDJ�RQ�

WKH�GULOO�SLSH�ZKLOH�GULOOLQJ 
 
· 5HGXFHG�SRWHQWLDO�IRU�GLIIHUHQWLDO�VWLFNLQJ 
 
· (QKDQFHG�WRUTXH�UHGXFWLRQ�LQ�FRQWLQXRXV�

ZLUHOLQH�FRULQJ�RSHUDWLRQV 
 
· ,QFUHDVHG�ZHOOERUH�VWDELOLW\�E\�SURGXFLQJ�

D�FRPSDFW�DQG�VOLFN�ILOWHU�FDNH 
 

· *HQHUDOO\�ORZHUV�WKH�IOXLG�ORVV 

$SSUR[LPDWH�DPRXQWV�RI�%$52-/8%(�16�OXEULFDQW�DGGHG�WR�ZDWHU-EDVHG�GULOOLQJ�IOXLGV 

2SWLPXP�FRQFHQWUDWLRQ�LV�����-���� 

$�FRQFHQWUDWHG�SLOO�RI�%$52-/8%(�16�OXEULFDQW�FDQ�DOVR�EH�EHQHILFLDO�LI�HOHYDWHG�WRUTXH�LV�
H[SHULHQFHG��,W�LV�UHFRPPHQGHG�WR�GRXEOH�WKH�FRQFHQWUDWLRQ�LQ�VSRWV�WR��-��� 

+'' 0LFUR 9HUWLFDO &RUH 



�� 

 



�� 

 



�� 

 

5HYLVLRQ�GDWH����-��-����� 

&HER�,QWHUQDWLRQDO�%�9� 
:HVWHUGXLQZHJ�� 
�����%9�,-PXLGHQ 
7KH�1HWKHUODQGV 
������������������� 
LQIR#FHER�FRP 
ZZZ�FHER�FRP 

(XURSHDQ 
&RQWDFWV 

1DPH (-PDLO 3KRQH 

)UHG�%ORPVPD IUHG�EORPVPD#FHER�FRP ��������������� 

0DUFHO�%LMOHYHOG PDUFHO�ELMOHYHOG#FHER�FRP ��������������� 

)UDQN�2RPV IUDQN�RRPV#FHER�FRP ��������������� 

'DYH�%HOO GDYH�EHOO#FHER-XN�FRP ���������������� 

3HW\R�7RVKHY SHW\R�WRVKHY#FHER�FRP ���������������� 

5XVODQ�0HNKGLNKDQRY UXVODQ�PHNKGLNKDQRY#KDOOLEXUWRQ�FRP ��������������� 

)HUHQF�.ULZLW]NL IHUHQF�NULZLW]NL#KDOOLEXUWRQ�FRP ���������������� 



 

 



�� 

 

 ZZZ�EDURLGLGS�FRP 

 

<RXU�GLVWULEXWRU� 

ZZZ�FHER�FRP 


