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7KH� FRPSDQ\� LV� DOZD\V�ZLOOLQJ� WR�JLYH� WHFKQLFDO� DGYLFH�DQG�DVVLVWDQFH�ZKHUH� DSSURSULDWH�(TXDOO\��EHFDXVH�RI�WKH�SURJUDPPH�RI�FRQWLQXDO�GHYHORSPHQW�DQG�LPSURYHPHQW�ZH�UHVHUYHWKH�ULJKW�WR�DPHQG�RU�DOWHU�FKDUDFWHULVWLFV�DQG�GHVLJQ�ZLWKRXW�SULRU�QRWLFH���7KLV�SXEOLFDWLRQ�LVIRU�LQIRUPDWLRQ�RQO\�

    Isotech North America
158 Brentwood Drive, Unit 4

Colchester, VT 05446

    Phone: (802)-863-8050
    Fax:      (802)-863-8125

      www.isotechna.com
sales@isotechna.com



����+$1'%22.,668(���±������

��� �

&217(176
3$*(�12�

*XDUDQWHH �
&(�,QIRUPDWLRQ ��±��
+HDOWK�	�6DIHW\�,QVWUXFWLRQV �
6SHFLILFDWLRQ �
2Q�$UULYDO �
(OHFWULFLW\�6XSSO\ �
&KLOOHU�6HW�XS ��
)URQW�3DQHO�&RQWUROV ��
8VLQJ�WKH�&RQWUROOHU ���±���
2SHUDWLRQDO�DQG�,QLWLDO�7HVWLQJ ��
&KRLFH�RI�/LTXLGV ��
&KDQJLQJ�/LTXLGV ��
8VLQJ�WKH�&RROLQJ�&RLO��+�0RGHO�RQO\� ��
&OHDQLQJ�DQG�0DLQWDLQLQJ�WKH�%DWK ��
8VLQJ�WKH�3&�,QWHUIDFH ��
&DO�1RWHSDG ���±���
3URWRFRO ��
$FFHVVRULHV ��
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*8$5$17((
7KLV�LQVWUXPHQW�KDV�EHHQ�PDQXIDFWXUHG�WR�H[DFWLQJ�VWDQGDUGV�DQG�LV�JXDUDQWHHG�IRU�WZHOYHPRQWKV�DJDLQVW�HOHFWULFDO�EUHDN�GRZQ�RU�PHFKDQLFDO�IDLOXUH�FDXVHG�WKURXJK�GHIHFWLYH�PDWHULDORU�ZRUNPDQVKLS��SURYLGHG�WKH�IDLOXUH�LV�QRW�WKH�UHVXOW�RI�PLVXVH���,Q�WKH�HYHQW�RI�IDLOXUHFRYHUHG�E\�WKLV�JXDUDQWHH��WKH�LQVWUXPHQW�PXVW�EH�UHWXUQHG��FDUULDJH�SDLG��WR�WKH�VXSSOLHU�IRUH[DPLQDWLRQ��DQG�ZLOO�EH�UHSODFHG�RU�UHSDLUHG�DW�RXU�RSWLRQ�

)5$*,/(�&(5$0,&�$1'�25�*/$66�3$576�$5(�127�&29(5('�%<�7+,6*8$5$17((�
,17(5)(5(1&(�:,7+��25�)$,/85(�72�3523(5/<�0$,17$,1�7+,6�,167580(170$<�,19$/,'$7(�7+,6�*8$5$17((�

5(&200(1'$7,21
7KH�OLIH�RI�\RXU�,627(&+ ,QVWUXPHQW�ZLOO�EH�SURORQJHG�LI�UHJXODU�PDLQWHQDQFH�DQG�FOHDQLQJWR�UHPRYH�JHQHUDO�GXVW�DQG�GHEULV�LV�FDUULHG�RXW�

6HULDO�1R��������������������������������������
'DWH����������������������������������������������
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(0&�,1)250$7,21
7KLV� SURGXFW� PHHWV� WKH� UHTXLUHPHQWV� RI� WKH� (XURSHDQ� 'LUHFWLYH� RQ� (OHFWURPDJQHWLF&RPSDWLELOLW\��(0&���������((&�DV�DPHQGHG�E\�(&�'LUHFWLYH�������((&�DQG�WKH�(XURSHDQ/RZ�9ROWDJH�'LUHFWLYH�������((&��DPHQGHG�E\�������((&���7R�HQVXUH�HPLVVLRQ�FRPSOLDQFHSOHDVH�HQVXUH�WKDW�DQ\�VHULDO�FRPPXQLFDWLRQV�FRQQHFWLQJ�OHDGV�DUH�IXOO\�VFUHHQHG�
7KH�SURGXFW�PHHWV�WKH�VXVFHSWLELOLW\�UHTXLUHPHQWV�RI�(1����������FULWHULRQ�%�
6\PERO�,GHQWLILFDWLRQ 3XEOLFDWLRQ 'HVFULSWLRQ

,62���� &DXWLRQ�5HIHU�WR�+DQGERRN�
,(&���� &DXWLRQ��+RW�6XUIDFH

(/(&75,&$/�6$)(7<
7KLV�HTXLSPHQW�PXVW�EH�FRUUHFWO\�HDUWKHG�
7KLV�HTXLSPHQW�LV�D�&ODVV���$SSOLDQFH���$�SURWHFWLYH�HDUWK�LV�XVHG�WR�HQVXUH�WKH�FRQGXFWLYHSDUWV�FDQ�QRW�EHFRPH�OLYH�LQ�WKH�HYHQW�RI�D�IDLOXUH�RI�WKH�LQVXODWLRQ�
7KH�SURWHFWLYH�FRQGXFWRU�RI�WKH�IOH[LEOH�PDLQV�FDEOH�ZKLFK�LV�FRORXUHG�JUHHQ�\HOORZ�0867�EHFRQQHFWHG�WR�D�VXLWDEOH�HDUWK�
7KH�EOXH�FRQGXFWRU�VKRXOG�EH�FRQQHFWHG�WR�1HXWUDO�DQG�WKH�%URZQ�FRQGXFWRU�WR�/LYH��/LQH��
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:DUQLQJ���,QWHUQDO�PDLQV�YROWDJH�KD]DUG���'R�QRW�UHPRYH�WKH�SDQHOV�
7KHUH�DUH�QR�XVHU�VHUYLFHDEOH�SDUWV�LQVLGH���&RQWDFW�\RXU�QHDUHVW�,VRWHFK�DJHQW�IRU�UHSDLU�
9ROWDJH�WUDQVLHQWV�RQ�WKH�VXSSO\�PXVW�QRW�H[FHHG����N9�
&RQGXFWLYH� SROOXWLRQ�� HJ�� &DUERQ� GXVW�� PXVW� EH� H[FOXGHG� IURP� WKH� DSSDUDWXV�� � (1�����SROOXWLRQ�GHJUHH���
(19,5210(17$/�5$7,1*6
2SHUDWLQJ�7HPSHUDWXUH �����&
5HODWLYH�+XPLGLW\ �������QRQ�FRQGHQVLQJ
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+($/7+�$1'�6$)(7<�,16758&7,216
�� :HDU�DSSURSULDWH�SURWHFWLYH�FORWKLQJ�
�� 2SHUDWRUV�RI�WKLV�HTXLSPHQW�VKRXOG�EH�DGHTXDWHO\�WUDLQHG�LQ�WKH�KDQGOLQJ�RI�KRW�DQGFROG�LWHPV�DQG�OLTXLGV�
�� 'R�QRW�XVH�WKH�DSSDUDWXV�IRU�MREV�RWKHU�WKDQ�WKRVH�IRU�ZKLFK�LW�ZDV�GHVLJQHG��LH���WKHFDOLEUDWLRQ�RI�WKHUPRPHWHUV�
�� 'R�QRW�KDQGOH�WKH�DSSDUDWXV�ZKHQ�LW�LV�KRW��RU�FROG���XQOHVV�ZHDULQJ�WKH�DSSURSULDWHSURWHFWLYH�FORWKLQJ�DQG�KDYLQJ�WKH�QHFHVVDU\�WUDLQLQJ�
�� 'R�QRW�GULOO��PRGLI\�RU�RWKHUZLVH�FKDQJH�WKH�VKDSH�RI�WKH�DSSDUDWXV�
�� 'R�QRW�GLVPDQWOH�WKH�DSSDUDWXV�ZLWKRXW�GLVFRQQHFWLQJ�LW�IURP�WKH�VXSSO\�DQG�OHDYLQJWLPH�IRU�LW�WR�UHDFK�DPELHQW�WHPSHUDWXUHV�
�� 'R�QRW�XVH�WKH�DSSDUDWXV�RXWVLGH�LWV�UHFRPPHQGHG�WHPSHUDWXUH�UDQJH
�� 7KH�DSSDUDWXV�LV�SURWHFWHG�E\�DQ�RYHU�WHPSHUDWXUH�FLUFXLW��HQVXUH�FRUUHFW�VHWWLQJV�DWDOO�WLPHV�
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63(&,),&$7,21
���(+7 $PELHQW�WR�����&����+ $PELHQW�WR�����&����0 ����WR�����&����/ ����WR�����&
9ROXPH ���PP�GLDPHWHU�����PP�GHHS����OLWUHV�
'LPHQVLRQV ���PP�:LGH���PP�'HHS���PP�+HLJKW
$EVROXWH�6WDELOLW\ ������&
%HVW�&RPSDULVRQ�$FFXUDF\ �������&
&RPPXQLFDWLRQV 56���
8QLIRUPLW\�����&��RLO� 9HUWLFDO������+RUL]RQWDO�������WR��������&8QLIRUPLW\�����&��RLO� 9HUWLFDO������+RUL]RQWDO�������WR��������&
6DIHW\ &RPSOLDQW�WR�&(�5HJXODWLRQV
3RZHU �����(+7 ���:���9������+]���9������+]

���+ ���:���9������+]���9������+]
���0 ����.:���9������+]���9������+]
���/ ����.:���9������+]���9������+]
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21�$55,9$/
&KHFN�/LVW�
<RX�VKRXOG�KDYH�WKH�IROORZLQJ�SDUWV�
�� 0DLQ�%DWK�$VVHPEO\�� 2QH�RYHUIORZ�DQG�RQH�GUDLQ�SLSH�� /LG�� 7KLV�KDQGERRN�� 3&�,QWHUIDFH�/HDG��\HOORZ��DQG�$GDSWHU
2SWLRQDO�DFFHVVRULHV�DUH�DYDLODEOH�DQG�ZLOO�RQO\�EH�SUHVHQW�LI�VSHFLILHG�RQ�\RXU�RUGHU�
,Q�WKH�XQOLNHO\�HYHQW�RI�DQ\�LWHPV�DUULYLQJ�GDPDJHG�SOHDVH�UHWDLQ�WKH�SDFNLQJ�PDWHULDOV�ZKLFK�PD\�QHHG�WR�EH�LQVSHFWHG�ODWHU��DQG�WKHQ�FRQWDFW�\RXU�VXSSOLHU�
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(/(&75,&,7<�6833/<
%HIRUH�FRQQHFWLQJ�WR�WKH�HOHFWULFLW\�VXSSO\�SOHDVH�IDPLOLDULVH�\RXUVHOI�ZLWK�WKH�SDUWV�RI�WKHKDQGERRN�UHOHYDQW�WR�\RXU�PRGHO�
<RXU�XQLW
V�VXSSO\�YROWDJH�UHTXLUHPHQW�LV�VSHFLILHG�RQ�D�SODWH�RQ�WKH�LQVWUXPHQW�DORQJ�ZLWKWKH�6HULDO�QXPEHU�
7KH�DSSDUDWXV�LV�SURYLGHG�ZLWK�DQ�DSSURYHG�SRZHU�FRUG�
7DNH�FDUH�WR�HQVXUH�WKDW�WKH�ROG�SOXJ�LV�GLVSRVHG�RI�VDIHO\�
7KH�FDEOH�LV�FRORXU�FRGHG�DV�IROORZV�

&2/285 )81&7,21
*UHHQ�\HOORZ (DUWK��*URXQG�%URZQ /LYH��OLQH�%OXH 1HXWUDO

3OHDVH�HQVXUH�WKDW�\RXU�XQLW�LV�FRUUHFWO\�FRQQHFWHG�WR�WKH�HOHFWULFLW\�VXSSO\�
7+(�$33$5$786�0867�%(�&255(&7/<�($57+('��*5281'('�
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,03257$17�5($'�7+,6�12:�
&+,//(56
7KH� 0� DQG� /� PRGHOV� LQFOXGH� DQ� LQWHUQDO� PHFKDQLFDO� UHIULJHUDWLRQ� XQLW�� 'XULQJ� WUDQVLW� WKHLQWHUQDO� RLO� FDQ� EH� GLVSODFHG�� 2Q� DUULYDO� WKH� HTXLSPHQW� VKRXOG� EH� OHIW� IRU� ��� KRXUV� LQ� DQXSULJKW�SRVLWLRQ�WR�DOORZ�DQ\�GLVSODFHG�RLO�WR�VHWWOH�
6(77,1*�83
7KH�ZKROH�PDQXDO�VKRXOG�EH�FDUHIXOO\� UHDG�EHIRUH�XVLQJ� WKH�EDWK�� WKHQ�VHW� WKH�EDWK�XS�DVIROORZV�
&RQQHFW�WKH�GUDLQ�SLSH�WR�WKH�GUDLQ�WDS�DQG�WKH�RYHUIORZ�SLSH�WR�WKH�VLGH�RYHUIORZ�SLSH��3ODFHD�VXLWDEOH�FRQWDLQHU�XQGHU�WKH�RYHUIORZ�SLSH��(QVXUH�WKH�WDS�LV�VKXW��L�H��OHYHU�YHUWLFDO��� ,I�WKHHTXDOLVLQJ�EORFN�LV�WR�EH�XVHG�LW�VKRXOG�EH�SODFHG�LQ�SRVLWLRQ�QRZ�
)LOO�WKH�EDWK�ZLWK�VXLWDEOH�OLTXLG��ZDWHU�LV�SUREDEO\�EHVW�IRU�LQLWLDO�WHVWLQJ��)LOO�WKH�EDWK�XQWLO�WKHOHYHO�LV����PP�EHORZ�WKH�WRS�RI�WKH�URXQG�FHQWUDO�FDOLEUDWLRQ�WXEH
$/:$<6� ,62/$7(� 7+(� %$7+� )520� 7+(� (/(&75,&$/� 6833/<�:+(1� &+$1*,1*/,48,'6
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)5217�3$1(/�&21752/6

$ 7(03(5$785(�&21752//(5
% 29(5�7(03(5$785(�&21752//(5��6$)(7<�
& +($7(5�(1$%/('
' 6(7���5(6(7�%87721
( 21���2))�6:,7&+
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86,1*�7+(�&21752//(5
)5217�3$1(/�/$<287

$� 7+(�7(03(5$785(�&21752//(5
7KH�FRQWUROOHU�KDV�D�GXDO�GLVSOD\��WKH�XSSHU�GLVSOD\�LQGLFDWHV�WKH�QRPLQDO�OLTXLG�WHPSHUDWXUH�DQG�WKH�ORZHU�GLVSOD\�LQGLFDWHV�WKH�GHVLUHG�WHPSHUDWXUH�RU�VHWSRLQW�
$/7(5,1*�7+(�6(732,17
7R� FKDQJH� WKH�VHWSRLQW� RI� WKH� FRQWUROOHU� VLPSO\� XVH� WKH�83� DQG�'2:1�NH\V� WR� UDLVH� DQGORZHU� WKH� VHWSRLQW� WR� WKH� UHTXLUHG� YDOXH�� 7KH� ORZHU� GLVSOD\� FKDQJHV� WR� LQGLFDWH� WKH� QHZVHWSRLQW�
$'9$1&('�&21752//(5�)($785(6
6(732,17�5$03�5$7(
%\�GHIDXOW� WKH�EDWK� LV� FRQILJXUHG� WR� KHDW� �DQG� FRRO�� DV�TXLFNO\� DV� SRVVLEOH��7KHUH�PD\� EHVRPH�FDOLEUDWLRQ�DSSOLFDWLRQV�ZKHUH�LW�LV�DGYDQWDJHRXV�WR�OLPLW�WKH�KHDWLQJ��RU�FRROLQJ�UDWH��
$Q�H[DPSOH�PLJKW�EH�ZKHQ� WHVWLQJ�ELPHWDOOLF� WKHUPRVWDWV��E\� IRUFLQJ� WKH�EDWK� WR� KHDW� DW� DFRQWUROOHG� UDWH� LW� LV� HDVLHU� WR� GHWHUPLQH� WKH� WHPSHUDWXUH� DW� ZKLFK� WKH� WKHUPRVWDW� FKDQJHVVWDWH�
7KH�EDWK�FDQ�KDYH�LWV�KHDWLQJ�UDWH�OLPLWHG�ZLWK�WKH�6HWSRLQW�5DPS�5DWH�IHDWXUH��7KLV�IHDWXUHLV�DFFHVVHG�IURP�WKH�6FUROO�NH\��'HSUHVV�WKH�NH\�XQWLO�WKH�GLVSOD\�VKRZV�
63UU
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2Q�WKH�8SSHU�'LVSOD\��WKH�ORZHU�GLVSOD\�ZLOO�VKRZ�WKH�FXUUHQW�YDOXH�IURP�2))��GHIDXOW��WR�������7KH�GHVLUHG�UDWH�LV�VHW�KHUH�ZLWK�WKH�83�DQG�'2:1�NH\V��WKH�XQLWV�DUH��&�PLQ�
:KHQ�WKH�63UU�LV�DFWLYH�WKH�FRQWUROOHU�GLVSOD\�ZLOO�VKRZ��581���WKH�ORZHU�VHWSRLQW�GLVSOD\�ZLOOQRZ�DXWRPDWLFDOO\�XSGDWH�ZLWK�WKH�FXUUHQW�YDOXH��NQRZQ�DV�WKH�ZRUNLQJ�VHWSRLQW��7KH�VHWSRLQWFDQ�EH�VHHQ�E\�SUHVVLQJ�HLWKHU�WKH�83�DQG�'2:1�NH\�
7KH�6HWSRLQW�UDPS�UDWH�RSHUDWHV�ZKHQ�WKH�EDWK�LV�KHDWLQJ�DQG�FRROLQJ�
,167580(17�$''5(66
7KH�FRQWUROOHU�KDV�D�FRQILJXUDEOH��DGGUHVV��ZKLFK�LV�XVHG�IRU�3&�FRPPXQLFDWLRQV��(DFKLQVWUXPHQW�KDV�DQ�DGGUHVV��WKLV�DOORZV�VHYHUDO�LQVWUXPHQWV�WR�EH�FRQQHFWHG�LQ�SDUDOOHO�RQ�WKHVDPH�FRPPXQLFDWLRQV�EXV��7KH�GHIDXOW�YDOXH�LV����7KLV�DGGUHVV�ZRXOG�RQO\�QHHG�WR�EHFKDQJHG�LI�PRUH�WKDQ�RQH�EDWK�LV�FRQQHFWHG�WR�WKH�VDPH�3&�SRUW�
7R�FKHFN�WKH�$GGUHVV�YDOXH�SUHVV�WKH�VFUROO�NH\�XQWLO�WKH�WRS�GLVSOD\�LQGLFDWHV�
$GGU
7KH�ORZHU�GLVSOD\�ZLOO�VKRZ�WKH�FXUUHQW�YDOXH�WKDW�FDQ�EH�PRGLILHG�ZLWK�WKH�83�DQG�'2:1NH\V�
021,725,1*�7+(�&21752//(5�67$786
$�URZ�RI�EHDFRQV�LQGLFDWH�WKH�FRQWUROOHUV�VWDWXV�DV�IROORZV�
23� +HDW�2XWSXW5(0 7KLV�EHDFRQ�LQGLFDWHV�DFWLYLW\�RQ�WKH�3&�LQWHUIDFH
81,76
0RPHQWDU\�SUHVVLQJ�WKH�6FUROO�NH\�ZLOO�VKRZ�WKH�FRQWUROOHU�XQLWV��&�RU��)�



����+$1'%22.,668(���±������

���� �

',$*1267,&�$/$506
7KHVH�LQGLFDWH�WKDW�D�IDXOW�H[LVWV�LQ�HLWKHU�WKH�FRQWUROOHU�RU�WKH�VHQVRU�
&21752//(5�(5525�0(66$*(6
7KH�LQVWUXPHQWV�LQFOXGH�SRZHUIXO�GLDJQRVWLFV�DQG�LQ�WKH�XQOLNHO\�HYHQW�RI�DQ�LQWHUQDO�IDLOXUH�RU�D�VHQVRU�HUURU��RQH�RI�WKH�IROORZLQJ�HUURU�PHVVDJHV�PD\�EH�GLVSOD\HG�
'LVSOD\VKRZV :KDW�LW�PHDQV :KDW�WR�GR�DERXW�LW
((�(U (OHFWULFDOO\�(UDVDEOH�0HPRU\�(UURU�7KH�YDOXH�RI�DQ�RSHUDWRU�RU�FRQILJXUDWLRQSDUDPHWHU�KDV�EHHQ�FRUUXSWHG

&RQWDFW�,VRWHFK
6�EU 6HQVRU�%UHDN�,QSXW�VHQVRU�LV�XQUHOLDEOH�RU�WKH�LQSXWVLJQDO�LV�RXW�RI�UDQJH�

&RQWDFW�,VRWHFK&KHFN�UHDU�SDQHO�WR�HQVXUHFRQQHFWLRQ�RI�ERWK�FRQWURO�DQG�RYHU�WHPSHUDWXUH�VHQVRUV+:�(U +DUGZDUH�HUURU��,QGLFDWLRQ�WKDW�D�PRGXOH�LV�RI�WKH�ZURQJW\SH��PLVVLQJ�RU�IDXOW\
&RQWDFW�,VRWHFK

//// 2XW�RI�'LVSOD\�UDQJH��ORZ�UHDGLQJ &RQWDFW�,VRWHFK
++++ 2XW�RI�'LVSOD\�UDQJH��KLJK�UHDGLQJ &RQWDFW�,VRWHFK
(UU� (UURU����520�VHOI�WHVW�IDLO &RQVXOW�,VRWHFK(UU� (UURU����5$0�VHOI�WHVW�IDLO &RQVXOW�,VRWHFK(UU� (UURU����:DWFKGRJ�IDLO &RQVXOW�,VRWHFK(UU� (UURU����.H\ERDUG�IDLOXUH6WXFN�EXWWRQ��RU�D�EXWWRQ�ZDV�SUHVVHGGXULQJ�SRZHU�XS�

6ZLWFK�WKH�SRZHU�RII�DQG�WKHQ�RQZLWKRXW�WRXFKLQJ�DQ\�RI�WKH�FRQWUROOHUEXWWRQV�(UU� (UURU�����,QSXW�FLUFXLW�IDLOXUH &RQVXOW�,VRWHFK3ZU�) 3RZHU�IDLOXUH���7KH�OLQH�YROWDJH�LV�WRR�ORZ &KHFN�WKDW�WKH�VXSSO\�WR�WKH�FRQWUROOHULV�ZLWKLQ�WKH�UDWHG�OLPLWV
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%� 29(5�7(03(5$785(�&21752//(5
7KLV�GHYLFH�LV�DQ�LPSRUWDQW�VDIHW\�IHDWXUH��,W�KDV�LWV�RZQ�WHPSHUDWXUH�VHQVRU�DQG�ZLOO�LVRODWHWKH�KHDWHU� LI� WKH� WHPSHUDWXUH�H[FHHGV� WKH�VHW� WHPSHUDWXUH�� ,W� VKRXOG�EH�VHW� VOLJKWO\�KLJKHU�SHUKDSV��������(&�KLJKHU�WKDQ�WKH�ZRUNLQJ�WHPSHUDWXUH�RU�WR�WKH�PD[LPXP�VDIH�WHPSHUDWXUHRI� WKH� IOXLG� LQ� XVH��:KLFK� HYHU� LV� WKH� ORZHVW YDOXH�� ,7�0867� %(� 6(7� ,1� 7+,6�:$<�72(1685(� 6$)(� 86(� 2)� 7+(� %$7+�� 6XLWDEO\� VHW� LW� ZLOO� DOORZ� IRU� SURWHFWLRQ� DJDLQVWFRPSRQHQW� IDLOXUH�DQG�DOVR�RSHUDWRU�HUURU�ZKHQ�VHWWLQJ� WKH�FRQWUROOHU�� HLWKHU� IURP� WKH� IURQWSDQHO�RU�UHPRWHO\�IURP�D�FRPSXWHU�
7KH�RYHU�WHPSHUDWXUH�FRQWUROOHU�LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�6HW���5HVHW�%XWWRQ�
7KH�PRGHOV�ZLWK�EXLOW� LQ� FRROLQJ�KDYH�DQ�DXGLEOH� DODUP�ZKLFK�ZLOO� VRXQG�ZKHQ� WKH�EDWK� LVVZLWFKHG�RQ�EXW�WKH�6HW���5HVHW�EXWWRQ�KDV�QRW�EHHQ�VHW��7KLV�ZDUQV�WKDW�WKH�KHDWHU�KDV�QRWEHHQ�HQDEOHG�DQG�WKH�EDWK�ZLOO�FRRO�WR�LWV�PLQLPXP�RSHUDWLQJ�WHPSHUDWXUH��WKLV�FRXOG�IUHH]HWKH�OLTXLG�DQG�SRVVLEO\�GDPDJH�WKH�EDWK�RU�LWV�FRQWHQWV�
&� 6(7���5(6(7�%87721
:KHQ�WKH�EDWK�LV�ILUVW�VZLWFKHG�RQ�WKH�KHDWHU�LV�GLVDEOHG��:KHQ�WKLV�EXWWRQ�LV�SUHVVHG�WKHKHDWHU�ZLOO�EHFRPH�HQDEOHG�DQG�WKH�OLJKW�QH[W�WR�WKH�EXWWRQ�ZLOO�EHFRPH�LOOXPLQDWHG��,I�WKHEDWK�WHPSHUDWXUH�H[FHHGV�WKH�YDOXH�VHW�LQ�WKH�RYHU�WHPSHUDWXUH�FRQWUROOHU�WKH�KHDWHU�ZLOO�QRORQJHU�EH�HQDEOHG�DQG�WKH�OLJKW�ZLOO�WXUQ�RII�
'� +($7(5�(1$%/('���',6$%/('�/,*+7�$1'�6281'(5
$V�PHQWLRQHG�DERYH�WKH�OLJKW�ZLOO�EH�OLW�ZKHQ�WKH�KHDWHU�LV�HQDEOHG�DQG�ZLOO�EH�RII�ZKHQ�WKHKHDWHU�LV�GLVDEOHG�
(� 21���2))�6:,7&+
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23(5$7,21�$1'�,1,7,$/�7(67,1*
6HW�WKH�EDWK�XS�DV�GHVFULEHG�LQ�WKH�HDUOLHU��6HWWLQJ�8S�6HFWLRQ���)RU�FRQYHQLHQFH�LW�LVVXJJHVWHG�WKDW�D�QHZO\�UHFHLYHG�EDWK�VKRXOG�EH�WHVWHG�DW���(&�ZLWK�ZDWHU�DV�WKH�RSHUDWLQJOLTXLG�
&RQQHFW�WKH�EDWK�WR�WKH�VXSSO\�DQG�VZLWFK�RQ�
'2�127�35(66�7+(�6(7�%87721�<(7�
�� 6HW�WKH�RYHU�WHPSHUDWXUH�FRQWUROOHU�WR�D�VXLWDEOH�YDOXH��VHH�HDUOLHU�
�� 6HW�WKH�VHW�SRLQW�RI�WKH�WHPSHUDWXUH�FRQWUROOHU�WR�WKH�GHVLUHG�YDOXH������(&��
�� 3UHVV�WKH�6HW���5HVHW�%XWWRQ��7KH�EDWK�VKRXOG�QRZ�UHDFK�DQG�FRQWURO�DW�WKH�WDUJHW�VHWSRLQW�

7KH�EDWK�PD\�QRZ�EH�XVHG�IRU�FDOLEUDWLRQ�
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&+2,&(�2)�/,48,'6
7KH�FKRLFH�RI�OLTXLG�LV�LPSRUWDQW��,I�LW�LV�WRR�YLVFRXV�DW�WKH�RSHUDWLQJ�WHPSHUDWXUH�WKHQ�WKH�EDWKPD\�QRW�SHUIRUP�FRUUHFWO\��2WKHU�FULWHULD�DOVR�QHHG�WR�EH�PHW��VXFK�DV�VDIHW\��RSHUDWLQJ�UDQJHDQG� IXPH� HPLVVLRQ� IRU� H[DPSOH�� ,VRWHFK� LV� DEOH� WR� VXSSO\� D� QXPEHU� RI� IOXLGV� IRU� YDULRXVWHPSHUDWXUH�UDQJHV��UHIHU�WR�'DWDERRN���
8QIRUWXQDWHO\��WKHUH�LV�QRW�RQH�IOXLG�ZKLFK�FDQ�EH�XVHG�RYHU�WKH�ZKROH�RSHUDWLQJ�UDQJH�RI�WKHEDWK�
%HZDUH�RI�RLOV�WKDW�DUH�FODLPHG�WR�ZRUN�IURP�EHORZ�DPELHQW�WR�RYHU����(&���:KLOVW�ZH�GR�QRWVXSSO\� RU� UHFRPPHQG� VXFK� OLTXLGV�� RWKHUV� GR�� ,W� LV� RXU� H[SHULHQFH� WKDW� VXFK� RLOV� DEVRUEPRLVWXUH�IURP�WKH�DLU�ZKHQ�XVHG�EHORZ�WKH�GHZ�SRLQW��7KHQ�DW�WHPSHUDWXUHV�DURXQG����(&WKLV�PRLVWXUH�ERLOV�DQG�FDQ�OHDG�WR�WKH�RLO�VSLOOLQJ�IURP�WKH�WRS�RI�WKH�EDWK��(YHQ�ZLWKRXW�WKHERLOLQJ�ULVN���WKH�RLO�LV�VRRQ�VSRLOW�E\�WKH�LQJUHVVLRQV�RI�PRLVWXUH�DQG�WKH�RLO�KDV�WR�EH�UHSODFHGUHJXODUO\��ZKLFK�FDQ�EH�DQ�H[SHQVLYH�WDVN��,W�ZLOO�EH�VHHQ�WKDW�ZKHQ�FKDQJLQJ�IOXLGV�IURP�VD\ZDWHU�WR�RLO�WKDW�LW�LV�LPSRUWDQW�WKDW�$//�WKH�ZDWHU�KDV�EHHQ�UHPRYHG�EHIRUH�DGGLQJ�WKH�RLO�
$V� RLOV� DSSURDFK� WKHLU� XSSHU� RSHUDWLQJ� OLPLW� IXPHV�EHFRPH�VLJQLILFDQW� DQG� IXPH� H[WUDFWLRQEHFRPHV� HVVHQWLDO�� ,VRWKHUPDO� 7HFKQRORJ\� PDQXIDFWXUHV� D� )OXLGLVHG� $OXPLQD� %DWK�� WKH$\ULHV� %DWK� ZKLFK� RYHUFRPHV� WKH� OLPLWDWLRQV� RI� RLOV� DQG� PD\� EH� XVHG� WR� ���(&� ZLWKRXWIXPLQJ�SUREOHPV�
%HORZ�DPELHQW�ZH�XVH�D�PL[WXUH�RI�PHWKDQRO�DQG�ZDWHU��0HWKDQRO� LV�SRLVRQRXV�DQG�KDV�DORZ�IODVK�SRLQW��,W�QHHGV�WR�EH�XVHG�YHU\�FDUHIXOO\�E\�WKRVH�VXLWDEO\�WUDLQHG�DQG�DZDUH�RI�WKHGDQJHUV�LI�KDQGOHG�LQDSSURSULDWHO\��$V�ORFDO�VDIHW\�UHTXLUHPHQWV�YDU\�QRW�RQO\�IURP�FRXQWU\�WRFRXQWU\�EXW�DOVR�IURP�RUJDQLVDWLRQ�WR�RUJDQLVDWLRQ�WKH�VDIHW\�DVSHFWV�RI�WKHVH�IOXLGV�VKRXOG�EHGHWHUPLQHG�ZLWK�WKH�XVHU¶V�VDIHW\�RIILFHU�
/,48,'�/(9(/
$OO�OLTXLGV�H[SDQG�DV�WKH\�DUH�KHDWHG�DQG�FRQWUDFW�ZKHQ�WKH\�FRRO�
7KH�EDWK�KDV�EHHQ�GHVLJQHG�WR�DOORZ�IRU�YDU\LQJ�OLTXLG�YROXPHV�DQG�DOVR�IHDWXUHV�DQ�RYHUIORZV\VWHP�ZKLFK�SUHYHQWV�WKH�OLTXLG�IURP�VSLOOLQJ�IURP�WKH�WRS�RI�WKH�EDWK�
7KH�RSWLPXP�OLTXLG�OHYHO�ZLWK�WKH�PRWRU�RII�DW�WKH�RSHUDWLQJ�WHPSHUDWXUH LV�IRU�WKH�OLTXLG�WREH�DSSUR[LPDWHO\���PP�IURP�WKH�WRS�RI�WKH�FDOLEUDWLRQ�WXEH�
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&+$1*,1*�/,48,'6
,I�SRVVLEOH�LW�LV�EHVW�WR�SODQ�VR�WKDW�OLTXLGV�GR�QRW�QHHG�WR�EH�IUHTXHQWO\�FKDQJHG��7KLV�PD\�EHDFKLHYHG�E\�OLTXLG�FKRLFH��GHWHUPLQLQJ�FRQYHQLHQW�FDOLEUDWLRQ�SRLQWV�RU�KDYLQJ�PRUH�WKDQ�RQHEDWK���HDFK�ZLWK�D�GLIIHUHQW�OLTXLG�WR�FRYHU�WKH�URXWLQH�FDOLEUDWLRQ�UDQJH�
7R�FKDQJH�WKH�OLTXLG�
�� 'LVFRQQHFW�IURP�WKH�VXSSO\�
�� (QVXUH�WKH�OLTXLG�LV�DW�D�VDIH�KDQGOLQJ�WHPSHUDWXUH��1HLWKHU�WRR�KRW�QRU�WRR�FRRO�WKHQRSHQ�WKH�GUDLQ�WDS�
�� 'UDLQ�WKH�OLTXLG�LQWR�FOHDQ�FRQWDLQHUV�RI�DGHTXDWH�FDSDFLW\��SURSHUO\�ODEHOOHG�IRU�IXWXUHXVH�
�� &OHDQ�WKH�EDWK��'HWHUJHQW�DQG�DEVRUEHQW�SDSHU�ZLOO�DVVLVW��,I�WKH�EDWK�KDV�EHHQ�XVHGZLWK�DQ�RLO�LW�FDQ�EH�KHOSIXO�WR�UH�ILOO�ZLWK�ZDWHU�DQG�GHWHUJHQW�DQG�WR�DOORZ�WKH�PL[WXUHWR�FLUFXODWH�EHIRUH�GUDLQLQJ�DJDLQ�
�� &ORVH�WKH�WDS�
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86,1*�7+(�&22/,1*�&2,/��+�02'(/�21/<�
7KLV�EDWK��+��KDV�LQWHUQDO�FRROLQJ�FRLO�ILWWHG���$FFHVV�IRU�WKH�FRROLQJ�FRLO� LV�YLD�WZR�EXONKHDGILWWLQJV�RQ�UHDU�SDQHO��ODEHOOHG�FRROLQJ�FRLO��
&DUH� PXVW� EH� WDNHQ� XVLQJ� DQ\� FRROLQJ� PHGLXP� XQGHU� SUHVVXUH� HVSHFLDOO\� XVLQJ� ZDWHU� DWWHPSHUDWXUHV�H[FHHGLQJ�����&�
&/($1,1*�$1'�0$,17$,1,1*�7+(�%$7+
7KH�EDWK�OHQGV�LWVHOI�WR�HDV\�FOHDQLQJ�DQG�PDLQWHQDQFH�
7R�FOHDQ�WKH�LQVLGH�RI�WKH�WDQN�DVVHPEO\�VLPSO\�UHPRYH�WKH�OHDG�FRQQHFWLRQV�IURP�WKH�UHDU�RIWKH�XQLW�E\�XQSOXJJLQJ�
5HPRYH�WKH�IRXU�VHFXULQJ�VFUHZV�RQ�WKH�WRS�SDQHO�XVLQJ�D��PP�KH[�NH\�
6LPSO\�OLIW�WKH�WRS�SDQHO�DQG�PRWRU�DVVHPEO\�FOHDU�DV�RQH���7KLV�ZLOO�JLYH�DFFHVV�WR�WKH�HQWLUHWDQN�DVVHPEO\�
7KLV�SURFHVV�LV�UHFRPPHQGHG�DIWHU�ORQJ�SHULRGV�RI�XVH�RU�ZKLOH�FKDQJLQJ�OLTXLGV�
5HPRYDO� RI� GXVW� IURP� WKH� IURQW� DQG� UHDU� RI� WKH� XQLW� LV� UHFRPPHQGHG� DV� QHFHVVDU\� EXWHVSHFLDOO\�DIWHU�ORQJ�SHULRGV�RI�XVH�
$OO�WKH�KHDWLQJ�DQG�FRGLQJ�FRPSRQHQWV�RI�WKH�EDWK�DUH�ORFDWHG�LQWHUQDOO\�DQG�VKRXOG�UHTXLUHQR�PDLQWHQDQFH���,Q�WKH�HYHQW�RI�D�FRPSRQHQW�IDLOXUH�FRQWDFW�,VRWHFK�IRU�DVVLVWDQFH�
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86,1*�7+(�3&�,17(5)$&(
7KH�EDWK�LQFOXGHV�DQ�56����3&�LQWHUIDFH�DQG�D�VSHFLDO�FRQYHUWHU�FDEOH�WKDW�DOORZV�XVH�ZLWKWKH�D�VWDQGDUG�56����SRUW��:KHQ�XVLQJ�WKH�EDWK�ZLWK�DQ�56����SRUW�LW� LV�HVVHQWLDO�WKDW�WKLVFRQYHUWHU� FDEOH� LV� XVHG�� 5HSODFHPHQW� FDEOHV� DUH� DYDLODEOH� IURP� ,VRWHFK�� SDUW� QXPEHU,62���������� $�IXUWKHU�OHDG�LV�DYDLODEOH�DV�DQ�RSWLRQ��3DUW�1XPEHU�,62���������OHDG�ZKLFKSHUPLWV�XS�WR���LQVWUXPHQWV�WR�EH�GDLV\�FKDLQHG�WRJHWKHU�
7KH�EHQHILW�RI�WKLV�DSSURDFK�LV�WKDW�D�QXPEHU�RI�FDOLEUDWLRQ�EDWKV�PD\�EH�FRQQHFWHG�WRJHWKHULQ�D��GDLV\�FKDLQ��FRQILJXUDWLRQ���DQG�WKHQ�OLQNHG�WR�D�VLQJOH�56�����VHH�GLDJUDP�

1RWH�� 7KH� 56� ���� VWDQGDUG� VSHFLILHV� D� PD[LPXP� OHDG� OHQJWK� RI� ����0� �����IW��� $� WUXH56����SRUW�ZLOO�EH� UHTXLUHG� WR� UHDOLVH�VXFK� OHDG� OHQJWKV��7KH�,VRWHFK�FRQYHUVLRQ� OHDGV�DUHVXLWDEOH�IRU�PD[LPXP�FRPELQHG�OHDG�OHQJWKV�RI���0�WKDW�LV�DGHTXDWH�IRU�PRVW�DSSOLFDWLRQV�
&RQQHFWLRQV
)RU�56����XVH�VLPSO\�FRQQHFW�WKH�,VRWHFK�FDEOH��D���WR����SLQ�FRQYHUWHU� LV� LQFOXGHG�WR�VXLW3&V�ZLWK�D����SLQ�VHULDO�FRQYHUWHU�
56����&RQQHFWLRQV3LQ &RQQHFWLRQ� 7[��$� 7[���%� 5[��$� 5[���%� &RPPRQ
8VLQJ�WKH�,QWHUIDFH
7KH� PRGHOV� DUH� VXSSOLHG� ZLWK� &DO� 1RWHSDG� DV� VWDQGDUG�� 7KLV� HDV\� WR� XVH� SDFNDJH� LVFRPSDWLEOH� ZLWK�06�:LQGRZV� �[�� $� KDQGERRN� IRU� &DO� 1RWH3DG� FDQ� EH� IRXQG� RQ� WKH� ILUVWLQVWDOODWLRQ� GLVN� LQ� $GREH� 3')� IRUPDW�� ,I� UHTXLUHG� D� IUHH� $GREH� 3')� UHDGHU� FDQ� EHGRZQORDGHG�IURP��ZZZ�DGREH�FRP�
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&$/�127(3$'
&DO� 1RWHSDG� FDQ� EH� XVHG� WR� ORJ� DQG� GLVSOD\� YDOXHV� IURP� WKH� EDWK� DQG� DQ� RSWLRQDOWHPSHUDWXUH�LQGLFDWRU�
0LQLPXP�6\VWHP�5HTXLUHPHQWV
&13�UHTXLUHV�:LQGRZV����������D�PLQLPXP�RI��0E�RI�IUHH�KDUG�GULYH�VSDFH�DQG�IUHH�VHULDOSRUWV�IRU�WKH�LQVWUXPHQWV�WR�EH�FRQQHFWHG�
'HYHORSPHQW
&13�ZDV�GHYHORSHG�E\�,VRWKHUPDO�7HFKQRORJ\�XVLQJ�/DE9,(:�IURP�1DWLRQDO�,QVWUXPHQWV�
/LFHQVH
8VH�RI�WKH�&DO�1RWH3DG�VRIWZDUH�SURJUDP��&13��LV�DV�JUDQWHG�LQ�WKLV�OLFHQVH�DJUHHPHQW��,Q�XVLQJ�WKH&13VRIWZDUH�WKH�XVHU��OLFHQVHH��LV�DJUHHLQJ�WR�WKH�WHUPV�RI�WKH�OLFHQVH��<RX�PXVW�UHDG�DQG�XQGHUVWDQG�WKHWHUPV�RI�WKLV�OLFHQVH�EHIRUH�XVLQJ�&13���� 7KLV� OLFHQVH� SHUPLWV� OLFHQVHH� WR� XVH� &13� VRIWZDUH� RQ� D VLQJOH� FRPSXWHU�� 7KH� XVHU� PD\� PDNHFRSLHV�IRU�EDFN�XS�DQG�DUFKLYDO�SXUSRVHV�IUHHO\�DV�ORQJ�DV�WKH�VRIWZDUH�LV�RQO\�HYHU�LQ�XVH�RQ�D�VLQJOHFRPSXWHU�DW�DQ\�RQH�WLPH��3OHDVH�HQTXLUH�DERXW�PXOWL�XVHU�OLFHQVHV����&13�LV�SURWHFWHG�E\�LQWHUQDWLRQDO�FRS\ULJKW�ODZV�DQG�WUHDWLHV��&13�PXVW�QRW�EH�GLVWULEXWHG�WR�WKLUGSDUWLHV����&13�PXVW�QRW�EH� UHYHUVHG�HQJLQHHUHG�� GLVDVVHPEOHG�RU�GH�FRPSLOHG��/LFHQVHH�PD\� WUDQVIHU� WKHVRIWZDUH�WR�D�WKLUG�SDUW\�SURYLGHG�WKDW�QR�FRSLHV�RU�XSJUDGHV�RI�&13�DUH�UHWDLQHG����,W� LV�WKH�UHVSRQVLELOLW\�RI�WKH�XVHU�WR�HQVXUH�WKH�YDOLGLW\�RI�DOO�VWRUHG�UHVXOWV�DQG�SULQWHG�FHUWLILFDWHV�,VRWKHUPDO� 7HFKQRORJ\� /WG� DFFHSW� QR� UHVSRQVLELOLW\� IRU� DQ\� HUURUV� FDXVHG� E\� LQDSSURSULDWH� XVH�LQFRUUHFW��VHW�XS�RU�DQ\�RWKHU�FDXVH��LQFOXGLQJ�GHIHFWV�LQ�WKH�VRIWZDUH����/LPLWHG�:DUUDQW\��,VRWKHUPDO�7HFKQRORJ\�ZDUUDQWV�WKDW�&13�ZLOO�SHUIRUP�VXEVWDQWLDOO\�DV�GHVFULEHGLQ�WKLV�PDQXDO�IRU�D�SHULRG�RI����GD\V�IURP�UHFHLSW��$Q\�GLVWULEXWLRQ�PHGLD�ZLOO�XQGHU�QRUPDO�XVHG�EHJXDUDQWHHG�IRU�D�SHULRG�RI����GD\V�
12� 27+(5� :$55$17,(6�� (;&(37� $6� 67$7('� $%29(�� 7KH� VRIWZDUH� DQG� GRFXPHQWDWLRQ� LVSURYLGHG��DV�LV��ZLWKRXW�ZDUUDQW\�RI�DQ\�NLQG�DQG�QR�RWKHU�ZDUUDQWLHV��HLWKHU�H[SUHVVHG�RU�LPSOLHG��DUHPDGH� ZLWK� UHJDUG� WR� &13�� ,VRWKHUPDO� 7HFKQRORJ\� GRHV� QRW� ZDUUDQW�� JXDUDQWHH� RU� PDNH� DQ\UHSUHVHQWDWLRQV�UHJDUGLQJ�WKH�XVH�RU�UHVXOWV�RI�WKH�XVH�RI�WKH�VRIWZDUH�RU�GRFXPHQWDWLRQ�DQG�GRHV�QRWZDUUDQW�WKDW�WKH�RSHUDWLRQ�RI�&13�ZLOO�EH�HUURU�IUHH�
,Q�QR�HYHQW�ZLOO�,VRWKHUPDO�7HFKQRORJ\��LWV�HPSOR\HHV��DJHQWV�RU�RWKHU�DVVRFLDWHG�SHRSOH�EH�OLDEOH�IRUGLUHFW��LQGLUHFW��LQFLGHQWDO�RU�FRQVHTXHQWLDO�GDPDJHV��H[SHQVHV��ORVW�SURILWV��EXVLQHVV�LQWHUUXSWLRQ��ORVWEXVLQHVV� LQIRUPDWLRQ�RU�RWKHU�GDPDJHV�DULVLQJ�RXW� WKH�XVH�RU� LQDELOLW\� WR� XVH�&13��7KH� OLFHQVH� IHHUHIOHFWV�WKLV�DOORFDWLRQ�RI�ULVN�
&13�LV�QRW�GHVLJQHG�IRU�VLWXDWLRQV�ZKHUH�WKH�UHVXOWV�FDQ�WKUHDWHQ�RU�FDXVH�LQMXU\�WR�KXPDQV�
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,QVWDOOLQJ�&DO�1RWH3DG
�� ,QVHUW�&13�',6.���LQWR�WKH�GLVN�GULYH� &OLFN�RQ�WKH�67$57�EXWWRQ�RQ�WKH�WDVN�EDU��VHOHFW�581��W\SH�$�?6(783��:KHUH�$��LV\RXU�GULYH�OHWWHU��WKHQ�FOLFN�2.� )ROORZ�WKH�SURPSWV�ZKLFK�ZLOO�LQVWDOO�WKH�DSSOLFDWLRQ�DQG�QHFHVVDU\�/DE9,(:�UXQ�WLPHVXSSRUW�ILOHV�� 6KRXOG�\RX�HYHU�QHHG�WR�XQLQVWDOO� WKH�VRIWZDUH�WKHQ�XVH�WKH�$GG�5HPRYH�3URJUDPVRSWLRQ�IURP�WKH�&RQWURO�3DQHO�
6WDUWLQJ�&DO�1RWH3DG
)URP�D�6WDQGDUG�,QVWDOODWLRQ�
&OLFN�WKH�67$57�EXWWRQ
+LJKOLJKW�352*5$06
6HOHFW�,VRWHFK��� 6HOHFW�&DOSDG
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3URWRFRO
7KH�LQVWUXPHQWV�XVH�WKH��(XURWKHUP�(,�%L6\QFK�3URWRFRO�
,I� UHTXLUHG�� H�J�� IRU� ZULWLQJ� FXVWRP� VRIWZDUH� WKH� WHFKQLFDO� GHWDLOV� DUH� DYDLODEOH� IURP� RXUZHEVLWH�DW��ZZZ�LVRWHFK�FR�XN�UHIHU�KWPO



����+$1'%22.,668(���±������

���� �

$&&(6625,(6
7KH�IROORZLQJ�RSWLRQV�DUH�DYDLODEOH��

/LTXLG�9ROXPH�/LG ���������

$OXPLQLXP�(TXDOLVLQJ�%ORFN���SRFNHWV���PP�[����PPGHHS&RSSHU�(TXDOLVLQJ�%ORFN��SRFNHWV���PP�[����PPGHHS

���������$
���������%

6WDQGDUG�'XDO�&HOO�+ROGHU ���������

6WDQGDUG�6HQVRU�+ROGHU ���������

&DUERQ�'LR[LGH�&HOO ���
0HUFXU\�7ULSOH�3RLQW�&HOO �����
:DWHU�7ULSOH�3RLQW�&HOO &��
*DOOLXP�0HOW�3RLQW�&HOO �����
6OLP�*DOOLXP�0HOW�3RLQW&HOO �����0
,QGLXP�)UHH]H�3RLQW�&HOO �����0




