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,W� LV� RQO\� SRVVLEOH� WR� PDQXIDFWXUH� KLJK�JUDGH
PHDVXUHPHQW�LQVWUXPHQWV�HIILFLHQWO\��LI�SUHFLVH
PRYHPHQWV�DUH�DYDLODEOH�

$V� SDUW� RI� LWV� SURGXFW� OLQH� RI� V\VWHPV�� �
35()$*� DOVR� RIIHUV� PRYHPHQWV� IRU� ����
PRYLQJ� FRLO� LQVWUXPHQWV�� 7KHVH� PRYHPHQWV
KDYH� EHHQ� GHYHORSHG� WR� DOORZ� WKH� HIILFLHQW
PDQXIDFWXUH�RI�UHOLDEOH�LQVWUXPHQWV�IRU�YDULRXV
DSSOLFDWLRQV�

2XU� V\VWHP� DOORZV� RXU� PHWHU� PRYHPHQWV� WR
PHHW� D� ZLGH� YDULHW\� RI� GHPDQGV�� L�H�� KLJK
VHQVLWLYLW\�� KLJKHU� DFFXUDF\� FODVV�� KLJK� VKRFN
RU YLEUDWLRQ�VWUHVV�

7KH�GLPHQVLRQV�RI�WKH�����PRGHOV�RI�WKH��.6,
VHULHV� DUH� VXLWDEOH� IRU� LQVWDOODWLRQ� LQ� VWDQGDUG
',1�KRXVLQJV�IURP����[����PP�RU�����URXQG
KRXVLQJV��$W�QRUPDO�VHQVLWLYLWLHV��WKH�WRUTXH�LV
JUHDW�HQRXJK�IRU�LQVWUXPHQWV�XS�WR�',1�����[
���� PP� RU� RWKHU� KRXVLQJ� GLPHQVLRQV� ZLWK
FRPSDUDEOH SRLQWHU OHQJWKV�

,W� LV�HDV\� WR�VHOHFW� WKH�GHVLUHG�FRPSRQHQWV� IRU
\RXU� PHWHU� PRYHPHQW� E\� XVLQJ� WKH
GHVFULSWLRQV�DQG�GLPHQVLRQ�WDEOHV�IRXQG�EHORZ
LQ� FKDSWHU� ���� 3LYRW� SRLQWV� DQG� FRLO� IRUPHUV� �
HWF��PD\�EH�LQGLYLGXDOO\�GHWHUPLQHG�

6PDOOHU� PRGHOV� IRU� VSHFLDO� DSSOLFDWLRQV� ZLWK
IDFWRU\� GLDPHWHUV� VWDUWLQJ� IURP� ��� PP� DUH
DYDLODEOH� IRU� ��� DQG� ����� URXQG� FDVHV� RU� IRU
FRUUHVSRQGLQJ� VTXDUH� GLPHQVLRQV�� 7KHVH� DUH
LQFOXGHG�LQ�WKH�.6,�����VHULHV�

,Q�WKLV�UDQJH�ZH�DOVR�RIIHU�RXU�.6,�����PRGHOV
IRU� GRXEOH� LQVWUXPHQWV� ZLWK� D� ����� HDFK
SRLQWHU� UDQJH� DQG� RQO\� ��� PP� GLVWDQFH
EHWZHHQ�WKH�WZR�SRLQWHU�FHQWHUV��<RX�ZLOO�ILQG
PRUH� GHWDLOHG� VSHFLILFDWLRQV� IRU� WKHVH� ���
PRGHOV�LQ�D�VHSDUDWH�PDQXDO��.6,������
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7KH�PRGHOV�LQ�WKH�����OLQH�RI�WKH�.6,�VHULHV
PHQWLRQHG� KHUH� DUH� VXLWDEOH� QRW� RQO\� IRU
QRUPDO� FRQWURO� SDQHO� DSSOLFDWLRQV�� EXW� DOVR
IRU� FULWLFDO� DSSOLFDWLRQV� ZLWK� WKH� IROORZLQJ
FULWHULD�

�����KLJK�IUHTXHQF\�YLEUDWLRQV����������������������������
������L�H��VSLQQLQJ�PDFKLQHV

�����VWURQJ�VKRFN�H[SRVXUH���������������������������������
������L�H��UDLO�YHKLFOHV��KHDY\�GXW\�ORUULHV

�����H[WUHPH�HQYLURQPHQWDO�FRQGLWLRQV��������������
������L�H��VKLS�EXLOGLQJ��DLUFUDIW�GHVLJQ

�����DV�ZHOO�DV�RWKHU�GLIILFXOW�HQYLURQPHQWDO������
�����FRQGLWLRQV�

7KH� EDVLF� SULQFLSOH� RI� RXU� PRGXODU� V\VWHP
DQG� WKH� JXDUDQWHHG� DYDLODELOLW\� RI� TXDOLW\
FRQWUROOHG� FRPSRQHQWV� JHQHUDOO\� DOORZ� RXU
FXVWRPHUV� WR� GHVLJQ� WKHLU� LQVWUXPHQWV� HYHQ
IRU� WKH� PRVW� FULWLFDO� DSSOLFDWLRQV� ZLWKRXW
XQGXH�GLIILFXOWLHV�

$V� D� EDVLV� WR� KHOS� \RX� PDNH� WKH� FRUUHFW
VHOHFWLRQV� IRU� \RXU� LQVWUXPHQW� GHVLJQ�� \RX
ZLOO� ILQG� D� VXPPDU\� RI� PHFKDQLFDO� DQG
HOHFWULFDO� VSHFLILFDWLRQV� IRU� D� VWDQGDUG
LQVWUXPHQW�LQ�FKDSWHU�����7KHVH�VSHFLILFDWLRQV
FDQ�DQG�VKRXOG�EH�XVHG�RQO\�DV�D�EDVLV�IRU�WKH
FDOFXODWLRQ� DQG� GHVLJQ� RI� \RXU� LQGLYLGXDO
PRYHPHQW�

7KH� FRUUHFW� VHOHFWLRQ� RI� SLYRW� DQG� EHDULQJ
FULWHULD� LV� GHFLVLYH� LQ� DFKLHYLQJ� WKH� RSWLPDO
LPSOHPHQWDWLRQ� RI� HOHFWULFDO� PHDVXUHPHQW
LQVWUXPHQWV�� 35()$*� KDV� VXLWDEOH
FDOFXODWLRQ� PHWKRGV� DW� LWV� GLVSRVDO� DQG� KDV
JDLQHG� GHFDGHV� RI� ZRUOG� ZLGH�� V\VWHPDWLF
H[SHULHQFH�� :H� ZRXOG� EH� KDSS\� WR� GHYHORS
VXJJHVWLRQV�IRU�\RXU�SDUWLFXODU�DSSOLFDWLRQV�
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%\�XVLQJ�35()$*�FRPSRQHQWV�WKDW�KDYH�ORQJ
HVWDEOLVKHG� UHSXWDWLRQV�� WKH� .6,� ���� VHULHV
FRXOG�EH�GHVLJQHG�IROORZLQJ�WKLV�SULQFLSOHV��

�����VHOI�FHQWHULQJ�SLYRW�KROGHU�V\VWHP

�����RSWLPL]DEOH�GDPSLQJ�E\�PHDQV�RI����������������
�����YDULRXV�FRLO�IRUPHU�PDWHULDO�FKDUDFWHULVWLF�

�����KLJK�VHQVLWLYLW\

�����KLJK�SUHFLVLRQ������������

��������OLQHDULW\

�����SOD\�IUHH�DGMXVWPHQW�RI�WKH�MHZHO�EHDULQJV

�����KLJK�GHJUHH�RI�LQGLIIHUHQFH�WR�H[WHUQDO���������
������PDJQHWLF�ILHOGV�
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*UHDW�FDUH�ZDV�WDNHQ�LQ�WKH�GHVLJQ�RI�WK�.6,
���� PRGXODU� VHULHV� WR� HQVXUH� GHSHQGDEOH
FRPSRQHQWV�� )RU� WKLV� UHDVRQ�� VHYHUDO
IXQFWLRQV� ZHUH� LQWHJUDWHG� LQWR� RQH� VLQJOH
FRPSRQHQW�ZKHUHYHU�SRVVLEOH��WKXV�UHGXFLQJ
WKH� WRWDO� QXPEHU� RI� FRPSRQHQWV�� 7KH� FRUH
VXSSRUW� KDV� EHHQ� GHVLJQHG� DV� D� SUHFLVLRQ
VWDPSHG� DQG� SUHVVHG� SDUW� WKDW� SURYLGHV� WKH
EDVLF�IUDPH�IRU�DQ�D[LDOO\��DOLJQHG�PRXQWLQJ
RI�WKH�PRYLQJ�HOHPHQW�DQG�IRU�WKH�PLQLPDOO\
FRQFHQWULF�SODFHPHQW�RI�WKH�PDJQHW�

7KH� FRLO� IRUPHU� LV� PRXQWHG� RQ� D� FHQWUDO
VSLQGOH� WKDW� JRHV� DOO� WKH�ZD\� WKURXJK�� 7KLV
PRXQWLQJ� LV� GRQH� E\� D� YHU\� GHSHQGDEOH
ULYHWLQJ�SURFHVV�

&HQWHULQJ� WKH� FRLO� IRUPHU� RQ� WKH� VSLQGOH� LV
GRQH�E\�WKH�WLPH�WHVWHG�35()$*�V\VWHP�IRU
VHOI�FHQWHULQJ�DQG�FODPSHG�SLYRW�KROGHUV�

)XUWKHUPRUH��WKH�GHVLJQ�SULQFLSOH�JXDUDQWHHV
WKH� VPDOOHVW� SRVVLEOH� FRQFHQWULFLW\� RI� WKH
SROH�ULQJV�DQG�WKH�SLYRW�SRLQW�RI�WKH�PRYLQJ
HOHPHQW��6XSHULRU�OLQHDULW\�ZLWK�DQ�DFFXUDF\
GHYLDWLRQ� RI� DW� � PRVW� ��� LV� HQVXUHG�� 1R
FDOLEUDWLRQ�LV�QHFHVVVDU\�

7KH� GHVLJQ� RI� WKH� PDJQHWLF� FLUFXLW
JXDUDQWHHV� � HIIHFWLYH� VKLHOGLQJ�� VR� WKDW
H[WHUQDO� IOX[� LQIOXHQFH� LV� NHSW
H[WUDRUGLQDULO\� ORZ�� 7KH� VKDSH� RI� WKH� LQQHU
DQG�RXWHU�SROH�ULQJV�HQVXUHV�D�ILUP�ILW�RI�WKH
PDJQHWV� IRU� DQ\� QRUPDO� DSSOLFDWLRQV�� ,I� WKH
LQVWUXPHQW� LV� VXEMHFW� WR�H[WUHPH�FRQGLWLRQV�
ZH��XVH� �/RFWLWH�JOXH�QU�������-XVW�RQH�GURS
LQ�WKH�JDS�EHWZHHQ�WKH�PDJQHW�DQG�WKH�LQQHU
SROH� ULQJ� DQG� DQRWKHU� GURS� EHWZHHQ� WKH
PDJQHW�DQG�WKH�RXWHU�SROH�ULQJ�DUH�VXIILFLHQW
WR�HQVXUH�D�WLJKW�ILW�

.6,�������029(0(17�
)25�������029,1*�&2,/�,167580(176

.6,���0:H�����������������������������SDJH�������������������������������'HVLJQ

����

��

6SH]LDO�$XVI�KUXQJ
6SHFLDO�YHUVLRQ

�
0

�
��
�

��
��



���'(6,*1��&RQW��

)RU�WKH�.6,�����PRGHOV��WKH�VFDOH��LV�DWWDFKHG
E\�PHDQV�RI�VSDFHUV�

$Q�H[WUD�EULGJH�LV�DYDLODEOH�ZKLFK�LV�VFUHZHG
WR�WKH�VSDFHUV�DQG�HQVXUHV�D�VPDOOHU�GLVWDQFH
EHWZHHQ�WKH��VFDOH�DWWDFKPHQW�KROHV���������������

7KH� .6,� ���� PRGHOV� DUH� DYDLODEOH� IRU� GH�
VLJQV� ZLWK� DQ� H[WUD�ORQJ� EDODQFLQJ� FURVV
�H[WHQVLRQ�JUHDWHU�WKDQ����PP���,Q�WKLV�FDVH�
WKH�FXVWRPHU�SURYLGHV�WKH�DWWDFKPHQW�SRLQWV
IRU�WKH�VFDOH��6FUHZV��651�����DUH�DGGHG�
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2XU� ORQJ� \HDUV� RI� H[SHULHQFH� LQ� WKH� ILHOG� RI
PHDVXUHPHQW�WHFKQRORJ\�DOORZ�XV�WR�PDNH�DQ
RSWLPDO�FKRLFH�RI�PDWHULDOV�

7KH� PDWHULDOV� KDYH� EHHQ� PRVW� FDUHIXOO\
VHOHFWHG�IRU�WKHLU�SDUWLFXODU�XVHV�DQG�UHLQIRUFH
WKH� WHFKQRORJLFDO� OHDG� RI� RXU� LQVWUXPHQW
PRYHPHQWV�

�����6SLQGOH��$OXPLQLXP

�����&RLO�)RUPHU��$OXPLQLXP��DQRGL]HG�
������9DULRXV�DOOR\V

�����&RLO�)RUPHU�6XSSRUW��$OXPLQLXP

�����=HUR�$GMXVWPHQW�/HYHU��3&
�����&OLS�DWWDFKPHQW

�����=HUR�$GMXVWPHQW��1LFNHO�VLOYHU
�����$VVHPEOHG�LQ�WKH�PRYHPHQW�VXSSRUW
�����ZLWK�SODVWLF�EXVKLQJ

�����0RYHPHQW�6XSSRUW��%UDVV
�����,QWHJUDWHG�]HUR�DGMXVWPHQW

�����2XWVLGH�3ROH�5LQJ��VRIW�LURQ

�����,QVLGH��3ROH�5LQJ��VRIW�LURQ

�����0DJQHW��$OQLFR����

�����6SDFHU��%UDVV

�����3RLQWHUFURVV��1LFNHO�VLOYHU

�����3RLQWHUVWRS��$OXPLQLXP��DQRGL]HG�������������
������RU�EUDVV�ZLWK�FHUDPLF�WXEH������
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ULYHW

�

�����������=$1�������������=HLJHUDQVFKODJ
SRLQWHU�VWRS

�

=71������������=HLJHUWUlJHU
SRLQWHU�FURVV

�

$61�����$EVWDQGVlXOH��*HKlXVH�
FROXPQ��FDVH�

�

$61�����$EVWDQGVlXOH��6NDOD�
FROXPQ��VFDOH�

�

651���=\OLQGHUNRSIVFKUDXEH
VFUHZ

�

0*1����0DJQHW
PDJQHW

�

��������,51����������������,QQHQULQJ
LQVLGH�SROH�ULQJ

�

$51��������������$X�HQULQJ
RXWVLGH�SROH�ULQJ

�

7UlJHU
VXSSRUW

�

1XOOVWHOOXQJ
]HUR�DGMXVWPHQW

� 0710��������

1XOOVWHOOXQJ
]HUR�DGMXVWPHQW

�

=+1����=ZLVFKHQKHEHO
]XU�1XOOVWHOOXQJ
OHYHU�IRU�]HUR�DGMXVWPHQW

�

571����5DKPHQWUlJHU
VXSSRUW

�

51����5DKPHQ
FRLO�IRUPHU

�

$1������������$FKVH
VSLQGOH

�

,1���6SLUDOKDOWHU��LVROLHUW
VSULQJ�KROGHU��LQVXODWHG

�

0�����[�����[����.|UQHUODJHU�JHIHG�
VSULQJ�ORDGHG�MHZHO�VFUHZ

�

.6,����.6,����%H]HLFKQXQJ
GHVLJQDWLRQ

���$5�����6RQGHUDXVI�KUXQJ���VSHFLDO�YHUVLRQ
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��7(&+1,&$/�63(&,),&$7,216

� $LU�JDS�LQGXFWLRQ��%/�PLQ���
 ����P7�

� ,QIOXHQFH�E\�LURQ�SODWH ��������

� ���[���[�PP����������

� 3RLQWHU�GHIOHFWLRQ �����������

� /LQHDULW\�XVLQJ�0*1�����PDJQHWV ±������

� 2SHUDWLQJ��WHPSHUDWXUH�UDQJH���

 ������������&

� 6WRUDJH�WHPSHUDWXUH��UDQJH������

 ������������&�����


� :LWK�PDJQHWV�0*1����


�
� 7KH�LQGLFDWLRQV�RI�WKH�WHPSHUDWXUH�UDQJHV�RQO\�UHIHU�WR�D�IDLOXUH�RI�FRPSRQHQWV
H[FHHGLQJ�RI�JLYHQ�WHPSHUDWXUH�OLPLWV��$GGLWLRQDO�HIIHFWV��IRU�H[DPSOH�PHDVXULQJ
HUURUV��DUH�QRW�FRQVLGHUHG�

����'(/,9(5<�'(7$,/6���6$03/(��
�����25'(5
,Q� RUGHU� WR� DYRLG� HUURUV� DQG� PL[�XSV� LQ
GHILQLQJ� SDUWLFXODU� V\VWHPV� DQG� LQ� RUGHULQJ�
ZH�UHTXHVW�WKDW�RUGHUV�EH�VHW�XS�DFFRUGLQJ�WR
WKH� IROORZLQJ� VDPSOH�� 7KH� IROORZLQJ
FRPSRQHQWV� IURP� WKH� GDWD� VKHHWV� LQ�&KDSWHU
��� DUH� WR� EH� VSHFLILHG�� FRUUHVSRQGLQJ� WR� WKH
SDUWLFXODU�LQVWUXPHQW�GHVFULSWLRQ��

� PRYHPHQW�VXSSRUW�������� 3RV����

� RXWVLGH�SROH�ULQJ���������� 3RV����

� FRLO�IRUPHU����������� 3RV����

� VSLQGOH������������������ 3RV����

� MHZHO�EHDULQJ�� 3RV���

$OO� WKH� RWKHU� FRPSRQHQWV� DUH� GHSHQGHQW� RQ
WKH�UHVSHFWLYH�PRGHO�DQG�PD\�EH�YDULHG�RQO\
DIWHU�FRQVXOWLQJ�RXU�WHFKQLFDO�VWDII�
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3DUWV�/LVW�QR�
.6,�����6\VWHP
IRU������0RYLQJ�FRLO�LQVWUXPHQW
7KLV�V\VWHP�LV�LQ�JHQHUDO�VXSSOLHG�DV�DQ�
FRPSOHWHO\�DVVHPEOHG�PRYHPHQW�

=$1�����31�����3RLQWHU�VWRS���

=71�����31�����3RLQWHU�FURVV���

$61�����31�����&ROXPQ��&DVH����

$61�����31�����&ROXPQ��6FDOH����

=+1����31�����/HYHU���

,1���31�����6SULQJ�KROGHU��

/������31�����-HZHO�EHDULQJ��

$1�����31�����6SLQGOH��

571����31�����6XSSRUW�IRU�FRLO
IRUPHU

��

51�������31�����&RLO�IRUPHU��

0*1����31�����0DJQHWV��

$51����31�����2XWVLGH�SROH�ULQJ��

,51����31�����,QVLGH�3ROH�ULQJ��
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�����-HZHO�%HDULQJV�

,Q� RXU� .6,� ���� PRYHPHQW� VHULHV�� ZH� VXSSO\
RXU� WLPH�WHVWHG� VSULQJ� ORDGHG� MHZHO� EHDULQJV
0���[����[��IRU�ERWK�EHDULQJ�SRVLWLRQV�
7KH\�DUH�GLVWLQJXLVKHG�E\� WKH�IROORZLQJ�VXSH�
ULRU�FKDUDFWHULVWLFV�

� YHU\�KLJK�SUHFLVLRQ�RI�MHZHOV
������UHWXUQ
SRVLWLRQLQJ�

� PLQLPDO�ODWHUDO�SOD\�RI�MHZHOV

� VPRRWK�MHZHO�PRYHPHQW

� H[DFWO\� PDLQWDLQHG� KDLU� VSULQJ
VSHFLILFDWLRQV

� H[FHOOHQW�MHZHO�ERUH�VXUIDFH

� KLJK�GHJUHH�RI�FOHDQOLQHVV

� EHVW��WHVWHG�MHZHO�TXDOLW\�DFFRUGLQJ���WR
35()$*�VWDQGDUGV�

35()$*� MHZHO� EHDULQJV� DUH� LQ� XVH� LQ� WKH
HQWLUH� PHDVXUHPHQW� LQVWUXPHQW� LQGXVWU\� DQG
UHODWHG� VHFWRUV�� 35()$*� MHZHO� EHDULQJV� KDYH
D�ZRUOG�ZLGH� UHSXWDWLRQ� DQG� JXDUDQWHH� D� KLJK
GHJUHH�RI�IXQFWLRQDO�UHOLDELOLW\�
:H� ZRXOG� EH� SOHDVHG� WR� EH� RI� DVVLVWDQFH� LQ
VSHFLI\LQJ�VXLWDEOH�EHDULQJV�DQG�SLYRWV�LQ�RUGHU
WR� RSWLPL]H� \RXU� PHDVXUHPHQW� LQVWUXPHQWV�
)RU�WKLV��ZH�QHHG�WKH�IROORZLQJ�GDWD��

� W\SH�RI�LQVWUXPHQW��LQVWUXPHQW�DSSOLFDWLRQ�

� UDQJH� IXQFWLRQDO� SRVLWLRQ� RI� VSLQGOH
�KRUL]RQWDO���YHUWLFDO�

� SRLQWHU�DQJOH�

� SRLQWHU�OHQJWK�DQG�ZHLJKW

� GHVLUHG�VHQVLWLYLW\�
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�������MHZHO�PDWHULDO
.HUDPLN��������6DSKLU
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Í��$P�KlXILJVWHQ�DQJHZDQGWH�7HLOH
������PRVW�DSSOLHG�SDUWV�



�����-HZHO�%HDULQJV���&RQW��

� �UHTXLUHG�YLEUDWLRQ�WHVWV

� �UHTXLUHG�VKRFN�WHVWV�

3OHDVH� GR� QRW� KHVLWDWH� WR� FRQVXOW� RXU� H[SH�
ULHQFHG� WHFKQLFDO� VWDII� WR� KHOS� \RX� LQ� WKH
RSWLPDO� GHVLJQ� RI� \RXU� PHDVXUHPHQW
LQVWUXPHQW

�����6SULQJ�+ROGHUV�

2XU� VSULQJ� KROGHUV� KDYH� EHHQ� FRPSOHWHO\
UHGHVLJQHG� DQG� PDGH� WR� FRUUHVSRQG� WR� WKH
',1�������%O����VWDQGDUG�XVXDOO\�XVHG�QRZD�
GD\V�IRU�WKH�UDGLXV�RI�WKH�KDLU�VSULQJ�DUP�

7KLV� KDV� PDGH� DQ� LPSURYHPHQW� RI� WKH
VROGHUHG�RU�ZHOGHG�MRLQW�SRVVLEOH��7KH�FKRLFH
RI�PDWHULDO� �QLFNHO�VLOYHU��DOVR�FRQWULEXWHV� WR
WKLV�LPSURYHPHQW�

%RWK�� XSSHU� DQG� ORZHU� VSULQJ� KROGHU� DUH
LQVXODWHG�� 7KH� SODVWLF� SDUW� UHVLVWV� QRUPDO
VROGHULQJ� WHPSHUDWXUHV�� 7KH� LQVXODWLRQ� YDOXH
LV������N9�PP�
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�����6SLQGOHV�

2XU� VSLQGOHV� DUH� DYDLODEOH� DFFRUGLQJ� WR� RXU
35()$*� VWDQGDUG� IRU� ULYHWLQJ� DVVHPEO\�
7KH\� LQFOXGH� RXU� WLPH�WHVWHG� 35()$*
EHDULQJ�SLYRWV��7KH�SLYRW� UDGLL� DQG� WKH�SLYRW
PDWHULDO�VKRXOG�EH�VSHFLILHG�DFFRUGLQJ�WR�WKH
WDEOH� DV� IROORZV� IRU� XVH� LQ� PRYLQJ� FRLO
LQVWUXPHQWV�LQ�RXU�.6,�VHULHV�

2XU� VSLQGOHV� DUH� PDQXIDFWXUHG� DFFRUGLQJ� WR
WKH� SULQFLSOH� RI� LQVHUWHG� � SLYRWV�� 6SHFLDO
PDQXIDFWXULQJ� SURFHVVHV� JXDUDQWHH� H[DFW
VWUDLJKWQHVV��$OO� WKH� DWWDFKPHQW�HOHPHQWV� IRU
WKH�FRUH�VXSSRUWV�� WKH� VSULQJ�KROGHUV�DQG� WKH
SRLQWHU� FURVV� KDYH� EHHQ� LQFOXGHG� LQ� WKH
ODWKLQJ�SURFHVV�
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U�$P�KlXILJVWHQ�DQJHZDQGWH�7HLOH��������
���PRVW�PRVW�DSSOLHG�SDUWV��

+0�������$��������������U
,QR[�������$1������
6W�������$1�����
,QR[�������$1�����
6W�������$1������������U
,QR[�������$1�����
6W�������$1�����
+0������$�����

0DW�5��P7HLOH�1U�
SDUW�QR�



�����&RLO�)RUPHU�

2XU�FRLO� IRUPHUV� LQ� WKH�RIIHU� � DOO� WKH� DGYDQ�
WDJHV� RI� D� FDUHIXOO\� WKRXJKW� WKURXJK� SUR�
GXFWLRQ��&DUHIXO�VHOHFWLRQ�RI�PDWHULDOV��VXSH�
ULRU� SURGXFWLRQ� PHWKRGV� DQG� D� GHSHQGDEOH
V\VWHP�RI�TXDOLW\�FRQWURO�HQVXUH�FRPSRQHQWV
RI�XQLIRUPO\�KLJK�TXDOLW\��

2XU� VSHFLDO�PDQXIDFWXULQJ� PHWKRGV� SURGXFH
FRPSRQHQWV�RI�KLJK�TXDOLW\�H[DFWO\�DFFRUGLQJ
WR�GUDZLQJV��

� ZLWKRXW�MDJJHG�HGJHV�DQG�FRUQHUV��

� ZLWK�VKDUS�LQQHU�HGJHV�VR�WKDW�WKH
HQWLUH��ZLQGLQJ�VSDFH�FDQ�EH�XVHG��

� ZLWK�OLJKWO\�URXQGHG�HGJHV�WR�HQVXUH
FRLO��ZLQGLQJ�ZLWK�XQKDUPHG�LQVXODWLRQ�

2XU� FRLO� IRUPHUV� DUH� VXEMHFWHG� WR� WKH� VDPH
ULJRXURXV� TXDOLW\� FRQWURO� WKDW� DFFRPSDQLHV
RXU�HQWLUH�PDQXIDFWXULQJ�SURFHVV�

'HSHQGLQJ� XSRQ� DSSOLFDWLRQ�� \RX� PD\� VHOHFW
\RXU� FRLO� IRUPHU� IURP� YDULRXV� DOXPLQXP
DOOR\V��RU�FRSSHU��WR�DFKLHYH�RSWLPDO�GDPSLQJ�
7KLV� XVXDOO\� PDNHV� D� FRPSOLFDWHG� DQG
H[SHQVLYH� UHGXFWLRQ�RI�GDPSLQJ� WKURXJK� VXFK
PHDVXUHV� DV� KROHV� LQ� WKH� FRLO� IRUPHU
XQQHFHVVDU\�
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�����&RLO�)RUPHU�6XSSRUW�

7KH� FRLO� IRUPHU� VXSSRUWV� KDYH� EHHQ
GHYHORSHG� HVSHFLDOO\� IRU� WKH� .6,� ���
PRYHPHQW� VHULHV� DQG� HQVXUH� UHOLDEOH� DQG
D[LDOO\� DOLJQHG� PRXQWLQJ� RI� WKH� FRLO� IRUPHU
RQWR�WKH�VSLQGOH�
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�����=HUR�$GMXVWPHQW�/HYHU

7KH� V\VWHP� FDQ� EH� HXTLSSHG� ZLWK� D
]HUR�DGMXVWPHQW� LQWHUPHGLDWH� OHYHU� IRU� WKH
SRLQWHU� ]HUR�DGMXVWPHQW�� 7KLV� OHYHU� ILWV� LQWR
WKH� ]HUR�DGMXVWPHQW� HFFHQWULF� FDP� � RI� WKH
FXVWRPHU
V�DSSDUDWXV�

7KH�GLPHQVLRQ���PP�DQG�WKH�UDGLXV�5PD[���
LQIOXHQFH�WKH�PXWXDO�DGMXVWPHQW�DQJOH���� IRU
WKH�HFFHQWULF�]HUR�DGMXVWPHQW�

�����=HUR�$GMXVWPHQW�

7KH� XSSHU� ]HUR�DGMXVWPHQW�� 181� ��� KDV� D
]HUR�DGMXVWPHQW� IRUN� WKDW� WKH� ORZHU�181-��
KDV�QRW��7KH� IRUN� ILWV�DURXQG� WKH�SLQ�RI� WKH� �
LQWHUPHGLDWH��OHYHU���WKXV�DOORZLQJ�FRUUHFWLRQ
RI�WKH�]HUR�DGMXVWPHQW�DIWHU�LQVWDOODWLRQ�

35()$*� ]HUR�DGMXVWPHQWV� GLVSOD\� D� YDULHW\
RI�DGYDQWDJHRXV�FKDUDFWHULVWLFV��

� QR�WKUHDG�SOD\�GXULQJ�DGMXVWPHQW�RI
�WKH�DLU�JDS�EHWZHHQ�SLYRW�DQG�MHZHO
�VFUHZ�

� VHOI�ORFNLQJ�WKUHDG��VR�WKDW�QR
�FRXQWHU�QXW�RU�ODTXHU�LV�UHTXLUHG�

� VXUH�ILW�GXH�WR�XOWUDVRQLF�ZHOGLQJ�

� FRQWUROOHG�WRUTXH�

7KH� PHDVXUHPHQWV� DUH� FRRUGLQDWHG� WR� WKH
JHQHUDOO\� DFFHSWHG� GLPHQVLRQV� RI� ]HUR�
DGMXVWPHQW�HFFHQWULF�FDPV�DQG�KDLU�VSULQJV�����
��FKDSWHU��������
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�����6SDFHUV�

7KH�VSDFHUV�HQVXUH�WKH�H[DFW�VFUHZLQJ�RI� WKH
PRYHPHQW�VXSSRUW�WR�WKH�PDJQHWLF�FLUFXLW�

$W� WKH� VDPH� WLPH�� WKH\� PDLQWDLQ� WKH� VSDFH
EHWZHHQ� WKH� PRYHPHQW� DQG� WKH� FDVH� DQG
EHWZHHQ�WKH�PRYHPHQW�DQG�WKH�VFDOH�

)RU� ODUJH� SRLQWHUFURVVHV� ZLWK� D� EDODQFH� DUP
OHQJWK� RI�!� ��PP� LQVWHDG� RI� WKH�$61�����
VFDOH�FROXPQ�WKH�651����VFUHZ�LV�XVHG���W\SH
.6,������VHH�FKDSWHU���

�����0RYHPHQW�6XSSRUW�

7KH� PRYHPHQW� VXSSRUWV� LQFOXGH� WKH
WLPH�WHVWHG� 35()$*� ]HUR�DGMXVWPHQWV� �VHH
FKDSWHU��������

7R�HQVXUH�WKH�QHFHVVDU\�DFFXUDF\��WKH�SDUWV�DUH
PDQXIDFWXUHG� DV� SUHFLVLRQ� VWDPSHG� DQG
SUHVVHG�SDUWV�
$� VXUH� DQG� DOLJQHG� ILW� RI� WKH� PRXQWHG� ]HUR�
DGMXVWPHQWV� LV� REWDLQHG�E\�XOWUDVRQLF�ZHOGLQJ
GRQH�E\�DXWRPDWHG�HTXLSPHQW�
2XU� PRYHPHQW� VXSSRUWV� DUH� FRUURVLRQ�
UHVLVWDQW� DQG� PDLQWDLQ� WKHLU� IRUP� HYHQ
XQGHUH[WUHPH� HQYLURQPHQWDO� LQIOXHQFHV� VXFK� �
DV� WHPSHUDWXUH�� KXPLGLW\�� � � � � � � � � � � � � � � � � � � � � � �
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������0RYHPHQW�6XSSRUW�
����������&RQW���
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������2XWVLGH�3ROH�5LQJ�

7KH�RXWVLGH�SROH�ULQJV�RI�WKH�PDJQHW�V\VWHP
DUH� PDQXIDFWXUHG� RI� VRIW� LURQ� LQ� D� SRZGHU
PHWDOOXUJLFDO� SURFHVV� ZLWK� FRUURVLRQ
UHVLVWDQW� VXUIDFH�� &DUHIXOO\� FRQWUROOHG� VWHSV
GXULQJ� WKH� PDQXIDFWXULQJ� SURFHVV� DQG
SUHFLVH� WRROV� UHVXOW� LQ� VHULHV� SDUWV� ZLWKLQ
H[FHHGLQJO\�QDUURZ�WROHUDQFHV�� � � � � � � � � � � � � � � �
7ZR�YHUVLRQV�DUH�DYDLODEOH��

� IRU�VTXDUH�FDVHV�WKDW�DUH����[����PP
XS��WR����[����PP�$51������

������������IRU�����GLD�URXQG�FDVHV�XQGHU�UHVWULF���
������������WHG�VSDFH�FRQGLWLRQV�$51�����

������,QVLGH�3ROH�5LQJ

7KH� LQVLGH� SROH�ULQJV� RI� WKH�PDJQHW� V\VWHP
DUH� PDQXIDFWXUHG� RI� VRIW� LURQ� LQ� D� SRZGHU
PHWDOOXUJLFDO� SURFHVV� ZLWK� FRUURVLRQ
UHVLVWDQW� VXUIDFH�� &DUHIXOO\� FRQWUROOHG� VWHSV
GXULQJ� WKH� PDQXIDFWXULQJ� SURFHVV� DQG
SUHFLVH� WRROV� UHVXOW� LQ� VHULHV� SDUWV� ZLWKLQ
H[FHHGLQJO\� QDUURZ� WROHUDQFHV��2QH�YHUVLRQ
LV�DYDLODEOH���

� �IRU�VTXDUH�FDVHV�WKDW�DUH����[���PP
�XS�WR����[����PP�DQG�IRU�������
�RU�����URXQG�FDVHV��,51�����

�
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������0DJQHW�

,Q� RUGHU� WR� HQVXUH� PHDVXUHPHQW� DFFXUDF\�
VWDELOLW\�DQG�OLQHDULW\��ZH�XVH�PDJQHWV�PDGH
RI�$OQLFR�����
0DJQHWV�ZLWK�H[WUHPHO\�VPDOO�WROHUDQFHV�DUH
QHHGHG� WR� JXDUDQWHH� WKH� DGYDQWDJHV� RI� HDV\
DQG� IDVW� DVVHPEO\� DQG�RI� H[FHOOHQW� OLQHDULW\
ZLWKRXW�FDOLEUDWLRQ�

������0DJQHWLFDO�VKXQW���

)RU� \RXU� FDOLEUDWLRQ� RI� WKH� PRYHPHQWV
35()$*� FDQ� VXSSO\� WKH� PRYHPHQWV
DVVHPEOHG�ZLWK�D��PDJQHWLFDO��VKXQW�V\VWHP�

7KLV�PDJQHWLFDO� VKXQW� V\VWHP� � LV� DGMXVWDEOH
ZLWK�D��VFUHZ���VHH�GUDZLQJ��

7KH� DGMXVWDEOH� UDQJH� LV� DSSU�� ��� �� ��� �
)�6�'��/DERUDWRU\�YDOXHV��
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+DLU�6SULQJ�

7KH�KDLU� VSULQJV� LQ� WKLV� VHULHV� FRUUHVSRQG� WR
RXU�PRYHPHQW�GHVLJQ

$V� ZRUNLQJ� UDQJH� ZH� KDYH� FKRVHQ� VSULQJV
ZLWK�DQ�DQJOH�RI�XS�WR������

7KH�XVHG�VSULQJV��DUH��ZLWK�RXWHU�EHQG��:LWK
RXWHU� EHQG� WKH\� DUH� PRUH� FRPSOH[� EXW� GR
SURYLGH�EHWWHU�SURWHFWLRQ�DJDLQVW� LQWHUIHUHQFH
RI� WKH�KDLU� VSULQJ�ZLWK�SRLQWHU�FURVV�� VSULQJ�
KROGHU�DQG�SDUWLFXODUO\�WKH�]HUR�DGMXVWPHQW�

2XU�KDLU� VSULQJV� DUH�ZHOGHG� WR�RXU� LQVXODWHG
VSULQJ���KROGHUV���IURP�RXU�,1�VHULHV�E\�UHVL�
VWDQFH�ZHOGLQJ��6HH�FKDSWHU������LQ�WKLV�PDQ�
XDO�

)RU�IXUWKHU� LQIRUPDWLRQ��ZH�DUH�DOZD\V�UHDG\
WR�DVVLVW�\RX��������������������������
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'UHKPRPHQW�$EVWXIXQJHQ
WRUTXH�FRPELQDWLRQV
JHVDPW��������������REHQ�������������XQWHQ
WRWDO������������������WRS����������������ERWWRP

6SLUDOEUHLWH
GLPHQVLRQV
E
PP
��������

:LGHUVWDQG
UHVLVWDQFH
2KP
��������

'UHKPRPHQW
WRUTXH
�1FP������

6SLUDOH
VSULQJ

6SLUDOHQ�JHVFKZHL�W
PLW�,1���
VSULQJ�ZHOGHG�ZLWK�,1
��
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������3RLQWHU�6WRS�
��������IRU������PRYHPHQWV�.6,����

*HQHUDO�'HVFULSWLRQ

,W� LV� UHFRPPHQGHG� WR� XVH� D� SRLQWHU� VWRS� LQ
RUGHU� WR� VXSSRUW� IXQFWLRQLQJ�RI� WKH�PRYLQJ
HOHPHQW�� 35()$*� SRLQWHU� VWRSV� DUH
HIILFLHQWO\�DQG�SUHFLVHO\� ULYHWHG�RQ� WKH�.6,
����PRYHPHQWV�

6PDOO�FRUUHFWLRQV�RI�WKH�GHIOHFWLRQ�DQJOH�DUH
SRVVLEOH�E\�EHQGLQJ�WKH�VWRS�DUPV��/LNH�DOO
35()$*� FRPSRQHQWV�� SRLQWHU� VWRSV� DUH
DOVR� VXEMHFW� WR� D� TXDOLW\� DVVXUDQFH� DQG
FRQWURO� V\VWHP� ZKLFK� DFFRPSDQLHV� WKH
SURGXFWV� WKURXJKRXW� WKH� ZKROH� RI
SURGXFWLRQ�� &RQVWDQW� KLJK� TXDOLW\� LV� WKXV
DFKLHYHG� E\� WKLV� TXDOLW\� V\VWHP� WRJHWKHU
ZLWK�VSHFLILF�SURGXFWLRQ�PHWKRGV��

7KH� =$1� ����� SRLQWHU� VWRS� DUH� PDGH� RI
DOXPLQLXP� ZKLFK� LV� VXEMHFW� WR� D� FDUHIXOO\
GHYHORSHG� VXUIDFH� WUHDWPHQW� SURFHVV� WR
SURGXFH� H[FHSWLRQDOO\� JRRG� DGKHVLRQ
SURSHUWLHV�

,I�UHTXLUHG�DOVR�=$0��������D�YHUVLRQ�PDGH
RI� EUDVV� HTXLSSHG� ZLWK� IUHHO\� PRYDEOH
FHUDPLF�WXEHV��LV�DYDLODEOH��������������������
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������3RLQWHU�&URVV������������������������������
���IRU�.6,�����������GHIOHFWLRQ�DQJOH�������������
���7LQ�EDODQFH�����������������������������������������������
5HLQIRUFHG��

*HQHUDO�'HVFULSWLRQ�

,Q� WKH� SURJUDPP� IRU� SRLQWHU� FURVVHV
35()$*�DOVR�RIIHUV�D�SRLQWHU�FURVV�IRU��.6,
����VHULHV�
2Q� LWV� FULWLFDO� SRLQWV� WKH� SRLQWHU� FURVV� LV
UHLQIRUFHG�E\�FUDPSLQJ��UHVXOWLQJ�LQ�D�KLJKHU
PHFKDQLFDO�VWDELOLW\�
%\� RULHQWHG� ULYHWLQJ� RI� WKH� SRLQWHU� FURVV� WR
WKH� PRYLQJ� HOHPHQW� RQ� WKH� 35()$*
PRXQWLQJ� GHYLFHV�� SUHFLVH� DQG� WLJKW� ILW� DUH
HQVXUHG�
)RU� D� PRUH� IOH[LEOH� DVVHPEO\� RI� WKH� PRY�
HPHQWV� WKHUH� DUH� RQ� �� SRVLWLRQV� NH\� KROH
RSHQLQJV�IRU�EDODQFH�ZHLJKWV�WR�EH�KRRNHG�LQ�
7KLV�ZD\� LW� LV� SRVVLEOH� WR� DWWDFK� WKH� EDODQFH
ZHLJKWV�RQ�WKH�ILQLVKHG�PRYHPHQWV��ZKHQ�WKH
FRUUHVSRQGLQJ�SRLQWHU�LV�NQRZQ�

7KH�ZHLJKWV� DUH� LQ� GLIIHUHQW� VL]HV� DYDLODEOH
�FKDSWHU��������
)RU� WKH� ILQDO� IL[LQJ� RI� WKH� EDODQFH� ZHLJKWV
ZH�UHFRPPHQG�VROGHU�RU�DGKHVLYH�
7KHVH��SRLQWHU�FURVVHV�DUH�DYDLODEOH�IRU�',1
UHVS��VKDIW�SRLQWHUV�DV�ZHOO�DV�WXSH�SRLQWHUV�
7KH� VWDQGDUG� KHLJKW� LV� ��� PP�� 7KH� PDQX�
IDFWXULQJ� WRRO� KDV� EHHQ� GHVLJQHG� WR� DOORZ
FHUWDLQ� IOH[LELOLW\� LQ� UHVSHFW� WR� KHLJKW� DQG
SRLQWHU� DGDSWHU� FRQILJXUDWLRQ� LQFXULQJ� RQO\
UHODWLYHO\�ORZ�WRROLQJ�FRVW��
'XH� WR� WKH� PHFKDQLFDO� VWDELOLW\� ZH� SLFNHG
QLFNHO� VLOYHU� DV� PDWHULDO� IRU� WKLV� SRLQWHU
FURVV��7KH�JRRG�VROGHUDELOLW\�RI�WKLV�PDWHULDO
KHOSV� WKH� ILQH� EDODQFLQJ� ZKLFK� LV� VWLOO
UHTXLUHG�

,I� UHTXLUHG� VSHFLDO� YHUVLRQV� �H�J�ZKHHO� IRUP��
DUH�DYDLODEOH�
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�0D�H���GLPHQVLRQV)RUP�
IRUP

0H�ZHUN�
PRYHPHQW

7HLOH�1U���
SDUW�QR�



���������������%DODQFH�ZHLJKW�IRU������������������
����������SRLQWHU�FURVVHV�=71������������

�������������*HQHUDO�GHVFULSWLRQ

,Q� SDUDOOHO� WR� WKH� SRLQWHU� FURVV� SURJUDP
35()$*� RIIHUV� IRU� WKH� SRLQWHU� FURVV� =71
����� �� ����� �VHH� FKDSWHU� ������� KRRN�LQ
EDODQFH� ZHLJKWV� WR� EH� DVVHPEOHG� WR� WKH
ILQLVKHG� PRYHPHQWV�� )RU� UDWLRQDOLVDWLRQ� LQ
EDODQFLQJ�WKHUH�DUH�RQ�WKLV�QHZ�SRLQWHU�FURVV
RQ� WKUHH� SRVLWLRQV� NH\� KROH� UHFHLYHUV� IRU
KRRN�LQ� EDODQFH� ZHLJKWV� IRU� WKH� SUH�ED�
ODQFLQJ� RI� WKH� V\VWHP�� 2Q� WKH� EDFNVLWH� RI
SRLQWHU� FURVV� RQO\� *� ���� LV� SRVVLEOH�� 7KH
DVVHPEO\�RI� WKHVH�ZHLJKWV� � LV� IDLUO\� VLPSOH�
7KH\�DUH�KRRNHG�LQWR�WKH�SRLQWHU�FURVV�ZLWK
D�OLWWOH�IL[LQJ�EXWWRQ�DQG�IL[HG�ZLWK�VROGHU�RU
DGKHVLYH��7KH\�DUH�LQ�YDULRXV�VL]HV��ZHLJKWV�
DYDLODEOH�)RU�IXUWKHU�GHWDLOV�SOHDVH�VHH�FKDS�
WHU�������IRU�SRLQWHU�FURVVHV���������������������7KH
PDWHULDO�IRU�WKHVH�ZHLJKWV�LV�LURQ�IUHH�EUDVV�
������������������������������������������������������)RU�RWKHU
H[HFXWLRQV�SOHDVH�IHHO�IUHH�WR�DVN�

�����*������
������*������
������*������
������*������
������*������
����*������
������*������

�����*������
������*������
������*������
������*������
������*������
������*������
������*������

������*������
������*������
����*������

*HZLFKW��
ZHLJKW
PJ

0D��'��
GLPHQVLRQV�'

PP

7HLOH�1U���
SDUW�QR�

���������
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������3RLQWHU�

$IWHU�YHULILFDWLRQ�RI� WKH�FRUUHVSRQGLQJ�VSHFL�
ILFDWLRQ�� PRYHPHQWV� HTXLSSHG� ZLWK� SRLQWHUV
DQG�WLQ�EDODQFHG�FDQ�EH�VXSSOLHG�

,Q�RUGHU�WR�PDLQWDLQ�D�KLJKHU�IOH[LELOLW\�DQG�WR
VLPSOLI\� KDQGOLQJ�ZH� SUHIHU� WR� SURFXUH� WKHVH
FRPSRQHQWV�RXUVHOYHV�

�������%DODQFH

)RU� LQGXVWULDO� � LQVWUXPHQWV� WLQ� EDODQFLQJ� RI
PRYHPHQWV� KDV� EHFRPH� VWDQGDUG� SURFHGXUH
LQ�(XURSH��7KHUHIRUH� DOVR� WKH�PRYHPHQWV�RI
WKH� .6,� ���� VHULHV� DUH� GHVLJQHG� IRU� WLQ
EDODQFLQJ�

%DODQFLQJ� ZLWK� FRUUHVSRQGLQJ� � ULYHWLQJ
ZHLJKWV�LV�SHUIRUPHG�ZKHUH�UHTXLUHG�

,Q� FDVH� � RWKHU� PHWKRGV� RI� EDODQFLQJ� DUH
UHTXHVWHG�UHVS��UHTXLUHG��GHWDLOHG�YHULILFDWLRQ
LV�QHFHVVDU\�

�������6FDOH

,Q� YDULRXV� FDVHV� PRYHPHQWV� ZLWK� SRLQWHUV
DQG� EDODQFHG� DUH� UHTXHVWHG�� KRZHYHU� GXH� WR
WKH�GHVLJQ�RI�WKH�V\VWHP��WKH�SRLQWHU�RQO\�FDQ
EH� IL[HG� DIWHU� WKH� DVVHPEO\� RI� WKH� VFDOH�
35()$*� WKHUHIRUH� KDV� PHDQZKLOH
HVWDEOLVKHG� WRJHWKHU� ZLWK� VHOHFWHG� FDSDEOH
SDUWQHUV� WKH� SRVVLELOLW\� WR� SURYLGH
FRUUHVSRQGLQJ� PRYHPHQWV� FRPSOHWHO\
DVVHPEOHG� ZLWK� VFDOHV�� 'HWDLOHG� YHULILFDWLRQ
RI� WKH� VSHFLILFDWLRQ� LV� UHTXLUHG� SULRU� WR
SUHSDULQJ�WKH�TXRWDWLRQ�
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�������&DOLEUDWLRQ

,I�UHTXLUHG�.6,�����V\VWHPV�FDQ�VXSSOLHG��
ZLWK� RU� ZLWKRXW� FDOLEUDWLRQ�� &DOLEUDWLRQ
FDQ�EH�GRQH�YLD�D�ZHDNHQLQJ�RI� WKH�PDJ�
QHWLF� FLUFXLW�� )RU� WKH� ILQH� FDOLEUDWLRQ
35()$*� FDQ� DOVR� GHOLYHU� PRYHPHQWV
HTXLSSHG� ZLWK� D� PDJQHWLFDO� VKXQW� �VHH
FKDSWHU�������
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����*8,'(/,1(6�)25�7+(�(/(&75&$/������������������
$1'�0(&+$1,&$/�'(6,*1

,W� KDV� EHHQ� SURYHQ� XVHIXO� LQ� VHOHFWLQJ� DQG
SXWWLQJ� WRJHWKHU�PRYHPHQWV� WR� KDYH� D� VHW� RI
YDULRXV� VWDQGDUG� YHUVLRQV� ZKLFK� VHUYH� DV
JXLGHOLQHV� IRU� WKH� LQGLYLGXDO� GHVLJQ� RI� WKH
FXVWRPHUV
� PRYHPHQWV�� )RU� WKLV� UHDVRQ� WKH
IROORZLQJ�GDWD�VKHHWV�KDYH�EHHQ�VHW�XS�IRU�WKH
35()$*�.6,�����PRYHPHQWV��$OO� WKH� WHFK�
QLFDO� GDWD� WKDW� FRXOG� LQWHUHVW� WKH� HQJLQHHU� LV
VKRZQ��8VLQJ�WKHVH�GDWD��LW�LV�HDVLHU�WR�GHVLJQ
D�SDUWLFXODU�PRYHPHQW�E\�H[WUDSRODWLRQ�
2XU� WHFKQLFDO� VWDII� LV� DOZD\V� DYDLODEOH� WR
DVVLVW� \RX� LQ� VHOHFWLQJ� DQG� FRPELQLQJ� IRU
\RXU�PRYHPHQW�

�����.6,�����'HVLJQ�&ULWHULD�

���������&RLO�'DWD�

���������������������������������������������������������������������������������������������������������������

������������1FP����7RUTXH
�����������.2KP��.2KP5HVLVWDQFH
������������PP&X�ZLUH�GLDPHWHU
���������QR��RI�WXUQV

������.2KP�9ROW6HQVLWLYLW\

������P$�����0HDVXUHPHQW
UDQJH

$PPHWHU.6,�����

)RU�WKH
LQGXFWLRQ�LQ�WKH�DLU�JDS�%/���ZH�UHFRPPHQG�WKDW�\RX�DVVXPH�D�YDOXH�RI��%/� �����P7
�ZHDNHQHG�DSSUR[�����IRU�RXU�PDJQHWV�PDGH�RI�$OQLFR�����
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M90 = Bl *  I *  N  *  dh  / 240°
Drehmoment Zeigerausschlag Strom Induktion Faktor Windungen

torque pointer deflection current induction factor turns

M 90 240 I Bl dh N

µNcm/90° Grad / degrees mA 170 mT 1,5102 cm² Anzahl/ no.

Typische Formel für die Auslegung  der Messwerke  aus unseren Bausätzen KSI 200 ( KSI 400).

Typical formula for the design of movements from our KSI 200 ( KSI 400) assembly kits.



�����������0D[LPXP�QXPEHU�RI�WXUQV��&RLO��IRUPHU�51����
����������������$YHUDJH�WXUQ��OHQJWK�����PP
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��ZLWK�LQVXODWLRQ��


PP

��ZLWKRXW�LQVXODWLRQ

PP

5HVLVWDQFH�RI�PD[�

WXUQV�

�2KP�FDOFXODWHG�

���&�

QXPEHU�RI��WXUQV

PD[�

&X�ZLUH���GLDPHWHU���PP�


����1RPLQDO�YDOXHV�DW�',1���,(&������


�7HVWHG�YDOXHV����2WKHU�YDOXHV�ZHUH�FDOFXODWHG
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����7(&+1,&$/�&+$1*(6

7KLV� GRFXPHQWDWLRQ� DQG� WKH� SURGXFWV
GHVFULEHG� LQ� LW� DUH� VXEMHFW� WR�FKDQJH�ZLWKRXW
QRWLFH�

'HVLJQ� VWXGLHV�� EDVHG� RQ� VDPSOHV� RI
35()$*� PRYHPHQWV� RU� 35()$*� GDWD
VKHHWV� DQG� GUDZLQJV�� VKRXOG� QRW� EH� UHOHDVHG
IRU� SUR�� GXFWLRQ�� XQOHVV� WKH� FXVWRPHU� KDV
WKRURXJKO\� FKHFNHG� E\� KLPVHOI� WKDW� � KH� LV
XVLQJ� WKH� ODWHVW� XS�GDWHG� YHUVLRQV� RI� �
35()$*�GRFXPHQ��WDWLRQ�DQG�FRPSRQHQWV�
3OHDVH� VHH� WKH� FRYHU� VKHHW� IRU� WKH� GDWH� RI� �
LVVXH�RI�WKLV�GRFXPHQWDWLRQ�
7KH�GDWH�RI�UHYLVLRQ�RI�WKH�LQGLYLGXDO�SDJHV�LV
JLYHQ�LQ�WKH�IRRW�OLQH�

����3$7(17�5,*+76

2XU� FRPSRQHQWV� DUH� SURWHFWHG� HLWKHU� E\
SDWHQWV�RU�SDWHQWV�SHQGLQJ��:H�NLQGO\�UHTXHVW
WKDW� QRQH� RI� RXU� SURGXFWV� EH� SDVVHG� RQ� WR
WKLUG�SDUWLHV��HYHQ�LQ�DOWHUHG�IRUP�

����*8$5$17((���&$3$%,/,7<�7(676

35()$*� RIIHUV� \HDUV� RI� H[SHULHQFH� UHJDU�
GLQJ�WKH�PHFKDQLFDO�DQG�HOHFWULFDO�OD\�RXW�RI
PRYHPHQWV� WKXV� PDNLQJ� WKH� XVH� RI� WKHVH
PRYHPHQWV� SRVVLEOH� XQGHU� YDULRXV� HQ�
YLURQPHQWDO�FRQGLWLRQV��6XLWDEOH�FDVH�GHVLJQ
DV�ZHOO�DV�WKH�ILWWLQJ�RI�WKH�PRYHPHQW�LQ�WKH
FDVH� DUH� DOVR� GHFLVLYH� IDFWRUV� HQVXULQJ� WKDW
WKH�LQVWUXPHQW�FDQ�IXOOILO�LWV�UHTXLUHPHQWV������
� 7KH� FXVWRPHU� LV� WKHUHIRUH� UHVSRQVLEOH� IRU
WKH�W\SH�WHVWLQJ��FDSDELOLW\�WHVWV��FRQFHUQLQJ
WKH� UHVSHFWLYH� DSSOLFDWLRQ�� 35()$*� RQO\
JXD�� UDQWHHV� WR� GHOLYHU� DFFRUGLQJ� WR� WKH
DJUHHG� XSRQ� H[HFXWLRQ� ZLWK� WKH� JXDUDQWHH
EHLQJ� OLPLWHG� WR� WKH� YDOXH� RI� WKH� JRRGV
VXSSOLHG�
7KH� SURSRVDOV� RI� DSSOLFDWLRQV� PDGH� E\
35()$*�DUH�RQO\�H[DPSOHV�
7KH\� GR� QRW� LQ� DQ\� FDVH� UHSUHVHQW� D
JXDUDQWHH�RI�FKDUDFWHULVWLFV�DFFRUGLQJ�WR�WKH
OHJLVODWLRQ�
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�����352*5$0�6859(<�2)�0(7(5�����
������029(0(176

���

���� �XQGHU�SUHSDUDWLRQ

6:,���6:,������0RYLQJ�FRLO�PRYHPHQW
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'HPDJQHWL]LQJ� �FDOLEUDWLRQ� RI� PDJQHWLF
ILHOG

7KH� SRODULW\� RI� WKH� GHPDJQHWL]LQJ� GHYLFH
�'&�ILHOG�� PXVW� EH� DV� VKRZQ� LQ� GUDZLQJ�
7KH� QRUWKSROHV� RI� WKH�PDJQHWV� SRLQW� WR� WKH
RXWHU�ULQJ��WKH�VRXWK�SROHV�WR�WKH�LQQHU�ULQJ��

7KH� PDJQHWLF� ILHOG� VKRXOG� UXQ� DV
V\PPHWULFDOO\�DV�SRVVLEOH�WKURXJK�WKH�HQWLUH
PRYHPHQW� UHVSHFWLYHO\� PDJQHWLF� V\VWHP�
:H� UHFRPPHQG� WR� XVH� D� FRUUHVSRQGLQJ
RULHQWDWLRQ�IL[WXUH�LQ�WKH�GHPDJQHWL]HU�

7KH� PDJQHWV� DUH� WKXV� EHLQJ� HYHQO\
GHPDJQHWL]HG�� 3RVVLEOH� GLIIHUHQFHV� LQ� WKH
VWUHQJWK� RI� WKH� PDJQHWV� DUH� EHLQJ
FRPSHQVDWHG�E\�WKH�PDJQHWLF�V\VWHP�LWVHOI�

'XH� WR� WKH� XQLTXH� GHVLJQ� RI� WKH� V\VWHP
UHFKDUJLQJ�RI� WKH�DVVHPEOHG�PRYHPHQW�ZLOO
QRW�UHVXOW�LQ�WKH�VDPH�DLUJDS�LQGXFWLRQ�DV�RQ
WKH�QHZO\�VXSSOLHG�PRYHPHQW�

� )RU� UHFKDUFKLQJ� WKH� PRYHPHQW� WR� PDJQHW
VDWXUDWLRQ� LW� ZLOO� KDYH� WR� EH� UHWXUQHG� IRU
GLVDVVHPEO\�DQG�UHPDJQDWL]DWLRQ�
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(QWPDJQHWLVLHUULFKWXQJ�LP�*OHLFKIHOG
GHYLFH�IRU�GHPDJQHWL]L]LQJ�LQ�D�'&�ILHOG


