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ϯϬ�EŽǀ�ϮϬϮϬ 

�ůƵĞƚŽŽƚŚ�ƌĞŐŝƐƚƌĂĚŽƌ�ĚĞ�ƚĞŵƉĞƌĂƚƵƌĂ�Ğ�ŝŵƉƌĞƐŝſŶ�ĚĞ�
ƌĞƉŽƌƚĞ�� 

WƌŽũĞĐƚ &ĞĂƚƵƌĞƐ 

3URGXFW�QDPH 2XWGRRU�EOXHWRRWK���EOH�WHPSHUDWXUH�VHQVRU�EHDFRQ 

3URWRFRO�VWDQGDUG %OXHWRRWK���� 

0RGXODWLRQ�PRGH *)6. 

6HQG�LQWHUYDO �6�DGMXVWDEOH 

%XLOW�LQ�EDWWHU\ ���P$K���9 

2XWSXW�SRZHU -�G%P�DGMXVWDEOH 

&RPPXQLFDWLRQ�UDWH �0ESV 

5HFHLYLQJ�VHQVLWLYLW\ �0ESV#-��GEP 

0D[LPXP�WUDQVPLVVLRQ�GLVWDQFH ���PHWHUV�DGMXVWDEOH 

%DWWHU\�OLIH ����GD\V��'HSHQGV�RQ�WKH�PRGH�RI�RSHUDWLRQ��5H�

SODFHDEOH� 

1HW�ZHLJKW ��J 

2XWOLQH�VL]H ��PP��PP��PP 

7HPSHUDWXUH�RSHUDWLQJ UDQJH -���a��� 

+XPLGLW\�GHWHFWLRQ�UDQJH �a����5+ 

7HPSHUDWXUH�GHWHFWLRQ�DFFXUDF\ ����� 

+XPLGLW\�GHWHFWLRQ�DFFXUDF\ ���5+ 

DĂŝŶ�ĨĞĂƚƵƌĞƐ͗ 
ϭ͘�ZĞĂů-ƟŵĞ�ĚŝƐƉůĂǇ�ŽĨ�ĚĂƚĂ 

Ϯ͘�,ŝŐŚ�ĂĐĐƵƌĂĐǇ�ĂŶĚ�ƐƚĂďŝůŝƚǇ 

ϯ͘��ůƵĞƚŽŽƚŚ�ϰ͘Ϭ 

ϰ͘�>ŽŶŐ�ĚŝƐƚĂŶĐĞ�ǁŝƌĞůĞƐƐ�ƚƌĂŶƐĨĞƌ 
ϱ͘��Ƶŝůƚ-ŝŶ�ŚŝŐŚůǇ�ƐĞŶƐŝƟǀĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ŚƵŵŝĚŝƚǇ�ƐĞŶƐŽƌ 

ϲ͘�/ƚ�ĐĂŶ�ƐƚŽƌĞ�ϭϮ͕ϬϬϬ�ƉŝĞĐĞƐ�ŽĨ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ŚƵŵŝĚŝƚǇ�ĚĂƚĂ 

ϳ͘��ĂŶ�ďĞ�ƐĞƚ�ŶŽƌŵĂů�ƐƚŽƌĂŐĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ŚƵŵŝĚŝƚǇ�ĚĂƚĂ�ŝŶƚĞƌǀĂů�ĂŶĚ�ĂůĂƌŵ�
ƐƚŽƌĂŐĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ŚƵŵŝĚŝƚǇ�ĚĂƚĂ�ŝŶƚĞƌǀĂů 
ϴ͘�KŶĞ�ďƵƩŽŶ�ŽƉĞƌĂƟŽŶ͕�ĞĂƐǇ�ƚŽ�ƵƐĞ 

�WW�ƉĂƌĂ��ŶĚƌŽŝ�Θ�/K^ 

DŽŶŝƚŽƌĞŽ��ƋƵŝƉŽ�
�ŝŽŵĞĚŝĐĂů 

ZĞĨƌŝŐĞƌĂĐŝŽŶ��ŽŵĞƌĐŝĂů 

^ŽůƵĐŝŽŶ�Ă�ŐƌĂĮĐĂĚŽƌĞƐ�ĐŝƌĐƵůĂƌĞƐ�EK�
D�^��KE^hD/�>�^͊ 
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Ϭϴ�D�Z�ϮϬϮϭ 

/Žd�'ĂƚĞǁĂǇ��DŽĚĞů͗��dt->ϬϬϬϬ 

DĂŝŶ�ĨĞĂƚƵƌĞƐ͗ 

System Features 

l $GRSWHG�KLJKO\�LQWHJUDWHG�LQGXVWULDO���-ELW ARM MCU 
l 5HOLDEOH�SHUIRUPDQFH�ZLWK�EXLOW-LQ�GRXEOH�ZDWFKGRJ, ��î��RSHUDWLRQ 
l With signal ILOWHULQJ mHFKDQLVPs 
l Network-UHFRQQHFW and UHWUDQVPLVVLRQ to ensure data DFFXUDWHO\ WUDQVPLW 
l Update RTC DXWRPDWLFDOO\�RU�PDQXDOO\, FORFN�VRXUFH support 6PV��173��&ZW,2�

6HUYHU 
l &an set mXOWLSOH timers(second, PLQXWH, day, week, month) to upload data 
l 3rovide configure software, YLVXDO�SURJUDPPLQJ 
l 2ptional inside battery that life is 8-20 hours, FHOOXODU module ,QWHOOLJHQW�

VOHHS when power lost 
l Optional OLED displaye 

Specifications 

�ŽƌĞ 0&8 &RUWH[�0����-ELW�$50 
WŽǁĞƌ 3RZHU�VXS�

SO\ 
�-��9�'&��6WDQGDUG�DGDSWHU��'&���9����$� 

�RQVXPSWLRQ ��9�LQSXW�0D[�����P$�$YHUDJH���P$ 
EĞƚǁŽƌŬ 2ƉƟŽŶĂů�EĞƚͲ

ǁŽƌŬ 
*60ͬ'WZ^ ���EDQG������������������0K]� 
)''�/7(��*� 
tŝ-&ŝ͕ �������E�J�VHFXULW\�:(3�:3$�:3$� 

�ŽŶĮŐ�ƉŽƌƚ DŝŶŝ�h^� W>ϮϯϬϯ�ĐŚŝƉ 
2ƚŚĞƌ�ŝŶƚĞƌͲ
ĨĂĐĞ 

6,0�8,0 6WDQGDUG�XVHU�FDUG�LQWHUIDFH 
$QWHQQD 6WDQGDUG�60$�IHPDOH�LQWHUIDFH����ȍ� 

KƚŚĞƌƐ 2ƉƟŽŶͲ
Ăů %DWWHU\ 

OLWKLXP-SRO\PHU�����P$K����9䠈OLIH�ϴ-ϮϬ KRXUV 

:ŽƌŬŝŶŐ 
�ŶǀŝƌŽŶŵĞŶƚ 

WHPSHUDWXUH -��℃～���℃ 
KXPLGLW\ ϱ～���;QRQ-FRQGHQVLQJͿ 

WK\VLFDO 7HUPLQDOV ϭîϴSLQ�����PP�VSDFLQJ��SOXJJDEOH 
+RXVLQJ WURYLGLQJ�,3���SURWHFWLRQ 
'LPHQVLRQ ϴϴîϲϬî��PP 
:HLJKW ϭϱϬ' 

^ĞƌŝĂů�ĐŽŶŶĞĐƟŽŶ 

�ƉƉůŝĐĂƟŽŶ� 

dƌƵĐŬƐ 

�ŝŽŵĞĚŝĐĂů 

�ŚĂŵďĞƌ 
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Ϭϴ�D�Z�ϮϬϮϭ 

/Žd�'ĂƚĞǁĂǇ—�ŶĞƌŐǇ��ŽŶƐƵŵƉƟŽŶ� 

DĂŝŶ�ĨĞĂƚƵƌĞƐ͗ 

System Features 

l $GRSWHG�KLJKO\�LQWHJUDWHG�LQGXVWULDO���-ELW ARM MCU 
l 5HOLDEOH�SHUIRUPDQFH�ZLWK�EXLOW-LQ�GRXEOH�ZDWFKGRJ, ��î��RSHUDWLRQ 
l With signal ILOWHULQJ mHFKDQLVPs 
l Network-UHFRQQHFW and UHWUDQVPLVVLRQ to ensure data DFFXUDWHO\ WUDQVPLW 
l Update RTC DXWRPDWLFDOO\�RU�PDQXDOO\, FORFN�VRXUFH support 6PV��173��&ZW,2�6HUYHU 

l &an set mXOWLSOH timers(second, PLQXWH, day, week, month) to upload data 
l 3rovide configure software, YLVXDO�SURJUDPPLQJ 
l 2ptional inside battery that life is 8-20 hours, FHOOXODU module ,QWHOOLJHQW�VOHHS when power 

lost 
l Optional OLED displaye 

Specifications 

�ŽƌĞ 0&8 &RUWH[�0����-ELW�$50 
WŽǁĞƌ 3RZHU�VXS�

SO\ 
�-��9�'&��6WDQGDUG�DGDSWHU��'&���9����$� 

�RQVXPSWLRQ ��9�LQSXW�0D[�����P$�$YHUDJH���P$ 
EĞƚǁŽƌŬ 2ƉƟŽŶĂů�EĞƚͲ

ǁŽƌŬ 
*60ͬ'WZ^ ���EDQG������������������0K]� 
)''�/7(��*� 
tŝ-&ŝ͕ �������E�J�VHFXULW\�:(3�:3$�:3$� 

�ŽŶĮŐ�ƉŽƌƚ DŝŶŝ�h^� W>ϮϯϬϯ�ĐŚŝƉ 
2ƚŚĞƌ�ŝŶƚĞƌͲ
ĨĂĐĞ 

6,0�8,0 6WDQGDUG�XVHU�FDUG�LQWHUIDFH 
$QWHQQD 6WDQGDUG�60$�IHPDOH�LQWHUIDFH����ȍ� 

KƚŚĞƌƐ 2ƉƟŽŶͲ
Ăů %DWWHU\ 

OLWKLXP-SRO\PHU�����P$K����9䠈OLIH�ϴ-ϮϬ KRXUV 

:ŽƌŬŝŶŐ 
�ŶǀŝƌŽŶŵĞŶƚ 

WHPSHUDWXUH -��℃～���℃ 
KXPLGLW\ ϱ～���;QRQ-FRQGHQVLQJͿ 

WK\VLFDO 7HUPLQDOV ϭîϴSLQ�����PP�VSDFLQJ��SOXJJDEOH 
+RXVLQJ WURYLGLQJ�,3���SURWHFWLRQ 
'LPHQVLRQ ϴϴîϲϬî��PP 
:HLJKW ϭϱϬ' 

^ĞƌŝĂů�ĐŽŶŶĞĐƟŽŶ 

�ůĞĐƚƌŝĐĂů�ĐĞŶƚĞƌ 

DĂĐŚŝŶĂƌǇ 

WƌŽĐĞƐƐ� 

�ƉƉůŝĐĂƟŽŶ� 
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Ϭϴ�D�Z�ϮϬϮϭ 

/Žd�'ĂƚĞǁĂǇ—�ŶĞƌŐǇ��ŽŶƐƵŵƉƟŽŶ� 

DĂŝŶ�ĨĞĂƚƵƌĞƐ͗ 

System Features 

l $GRSWHG�KLJKO\�LQWHJUDWHG�LQGXVWULDO���-ELW ARM MCU 
l 5HOLDEOH�SHUIRUPDQFH�ZLWK�EXLOW-LQ�GRXEOH�ZDWFKGRJ, ��î��RSHUDWLRQ 
l With signal ILOWHULQJ mHFKDQLVPs 
l Network-UHFRQQHFW and UHWUDQVPLVVLRQ to ensure data DFFXUDWHO\ WUDQVPLW 
l Update RTC DXWRPDWLFDOO\�RU�PDQXDOO\, FORFN�VRXUFH support 6PV��173��&ZW,2�6HUYHU 

l &an set mXOWLSOH timers(second, PLQXWH, day, week, month) to upload data 
l 3rovide configure software, YLVXDO�SURJUDPPLQJ 
l 2ptional inside battery that life is 8-20 hours, FHOOXODU module ,QWHOOLJHQW�VOHHS when power 

lost 
l Optional OLED displaye 

WƌŽĐĞƐƐ� 



 

 


����������������������Ȁ��� 

Ϭϴ�D�Z�ϮϬϮϭ 

/Žd�'ĂƚĞǁĂǇ—�ŶĞƌŐǇ��ŽŶƐƵŵƉƟŽŶ� 

DĂŝŶ�ĨĞĂƚƵƌĞƐ͗ 

System Features 

l $GRSWHG�KLJKO\�LQWHJUDWHG�LQGXVWULDO���-ELW ARM MCU 
l 5HOLDEOH�SHUIRUPDQFH�ZLWK�EXLOW-LQ�GRXEOH�ZDWFKGRJ, ��î��RSHUDWLRQ 
l With signal ILOWHULQJ mHFKDQLVPs 
l Network-UHFRQQHFW and UHWUDQVPLVVLRQ to ensure data DFFXUDWHO\ WUDQVPLW 
l Update RTC DXWRPDWLFDOO\�RU�PDQXDOO\, FORFN�VRXUFH support 6PV��173��&ZW,2�6HUYHU 

l &an set mXOWLSOH timers(second, PLQXWH, day, week, month) to upload data 
l 3rovide configure software, YLVXDO�SURJUDPPLQJ 
l 2ptional inside battery that life is 8-20 hours, FHOOXODU module ,QWHOOLJHQW�VOHHS when power 

lost 
l Optional OLED displaye 

WƌŽĐĞƐƐ� 
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ϯϬ�EŽǀ�ϮϬϮϬ 

ĐŽŶĞǆŝſŶ�ϰ'�Ž�t/&/ 

 /ŶƚĞƌĨĂĐĞ ͻ   ϰ�ƚĞŵƉĞƌĂƚƵƌĞ�Θ�ŚƵŵŝĚŝƚǇ�ƉƌŽďĞ�ŝŶƉƵƚƐ 

ͻ   ϰ�ŽƵƚƉƵƚƐ͕�ĐĂŶ�ůŝŶŬĂŐĞ�ǁŝƚŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂůĂƌŵ�;Ğ͘Ő͘�ƐŝƌĞŶ͕�ƌĞůĂǇ͕�

ƐǁŝƚĐŚͿ 

ͻ   ϰ�ĚŝŐŝƚĂů�ŝŶƉƵƚƐ�ƚŽ�ƌĞĐĞŝǀĞ�ĚƌǇ�ĐŽŶƚĂĐƚ 

ͻ   ϰ�ĂŶĂůŽŐ�ŝŶƉƵƚƐ;ϰ-ϮϬŵ�Ϳ͕�ƌĞĂĚ�ƐĞŶƐŽƌƐ�;Ğ͘Ő͘�ǀŽůƚĂŐĞ͕�ĐƵƌƌĞŶƚ͕�ůĞǀĞů�

ƐĞŶƐŽƌ�Ϳ 

ͻ   ϭ�Z^ϮϯϮ�ĨŽƌ�ĐŽŶĮŐƵƌĂƟŽŶ 

�ĂƚĂ�ůŽŐŐĞƌ ͻ   �ůŽƵĚ��ĂƚĂ�ůŽŐŐĞƌ 

ͻ   �ƵƐƚŽŵŝǌĞĚ�ůŽŐŐĞƌ�ŝŶƚĞƌǀĂů 

ͻ   ^ƵƉƉŽƌƚ�ĐŽŶŶĞĐƚ�DĂǆ�ϰ�ĐůŽƵĚ�Žƌ�ůŽĐĂů�ƐĞƌǀĞƌƐ 

tŝƌĞůĞƐƐ�EĞƚǁŽƌŬ ͻ   �ŝƚŚĞƌ�'WZ^;ŽƉƟŽŶ͗�ϯ'ͬϰ'͕�ŶĞĞĚ�^ŝŵĐĂƌĚͿ�Žƌ�tŝ-&ŝ;EŽƚ�ŶĞĞĚ�

ƐŝŵĐĂƌĚͿ 

ͻ   dŽ�ĐŽŵŵƵŶŝĐĂƚĞ�ǁŝƚŚ�ƐĞƌǀĞƌ�ǁŝƚŚ��tdͺ/K�Žƌ�DŽĚďƵƐ�d�W�ƉƌŽƚŽĐŽů�

Žƌ�DYdd 

ͻ� �^ƵƉƉŽƌƚ�ĐŽŶŶĞĐƚ�ƵƉ�ƚŽ�ϰ�ƐĞƌǀĞƌƐ;/W�Žƌ�ĚŽŵĂŝŶͿ 

^D^ 

;ĂǀĂŝůĂďůĞ�ĨŽƌ�

ŐƐŵͬϯŐ�ǀĞƌƐŝŽŶͿ 

ͻ   ^D^�ĂůĂƌŵ�ǁŚĞŶ�ŚŝŐŚ�ĂŶĚ�ůŽǁ 

ͻ   �ĚŝƚĂďůĞ�^D^�ĂůĂƌŵ�ƚĞǆƚƐ 

ͻ   YƵĞƌǇ�ĐƵƌƌĞŶƚ�ǀĂůƵĞ�ǀŝĂ�^D^�ĐŽŵŵĂŶĚ 

ͻ   ^D^�ƌĞƉŽƌƚ�ŽŶ�ƐĐŚĞĚƵůĞ 

ͻ   WŽǁĞƌ�ĨĂŝůƵƌĞ�^D^�ĂůĂƌŵ�;ŶĞĞĚ�ĂĚĚ�ŝŶƐŝĚĞ�ďĂƩĞƌǇͿ 

ͻ   �ĂŶ�ƉƌĞƐĞƚ�ϭϬ�ĐĞůů�ƉŚŽŶĞ�ŶƵŵďĞƌƐ 

ͻ   �ĂŶ�ƋƵĞƌǇ�^/D�ĐĂƌĚ�ďĂůĂŶĐĞ͕�^D^�ĨŽƌǁĂƌĚ 

ͻ   ZĞŵŽƚĞ�ĐŽŶĮŐ�ǀŝĂ�^D^ 

dĞĐŚŶŝĐĂů &ĞĂƚƵƌĞ ͻ   EĞƚǁŽƌŬ-ƌĞĐŽŶŶĞĐƚ�ĂŶĚ�ƌĞƚƌĂŶƐŵŝƐƐŝŽŶ�ƚŽ�ĞŶƐƵƌĞ�ƐŵƐ�ĂŶĚ�ĚĂƚĂ�

ĂĐĐƵƌĂƚĞůǇ�ƚƌĂŶƐŵŝƚ 

ͻ   /ŶƐŝĚĞ�ǁĂƚĐŚ�ĚĂŐ�ƚŽ�ĂƐƐƵƌĞƐ�ϳΎϮϰ�ŚŽƵƌƐ�ǁŽƌŬŝŶŐ 

ͻ   KƉƟŽŶĂů�ŝŶƐŝĚĞ�ϭϬϬϬŵ��ďĂƩĞƌǇ͕�ůŝĨĞ�ϴ-ϮϬ�ŚŽƵƌƐ 

ͻ   tŝƚŚ�ŝŵŵĞĚŝĂĐǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ƐǇƐƚĞŵ 

ͻ   'W^�ŵŽĚƵůĞ�ŽƉƟŽŶĂů 

ͻ   &ƌĞĞ�ĐŽŶĮŐƵƌĞ�ƐŽŌǁĂƌĞ 
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ϯϬ�EŽǀ�ϮϬϮϬ 

ĐŽŶĞǆŝſŶ�ϰ'�Ž�t/&/ 

 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

'7-�����0XOWLIXQFWLRQ�(OHFWULFDO�
,QVWDOODWLRQ�7HVWHU 

&DUDFWHUtVWLFDV 

�����3DQWDOOD�/&'�7)7�HQ�FRORU�GH����[����St[HOHV 

5iSLGR�GH�EXFOH�GH�FRUULHQWH�GH�SUXHED 

9DULDEOH�5&'�DFWXDO�PRGR�GH�FRQILJXUDFLyQ�SHUVRQDOL]DGD 

3$66�)$,/�LQGLFDFLyQ�SDUD�5&'�SUXHEDV 

6HOHFFLRQH�0HGLFLyQ�GH�OD�WHQVLyQ�HQWUH�/-1����/-3(�\�1-3( 

$SR\R�GH�PHPRULD�6'�\�86%�\�%OXHWRRWK�LQWHUID] 

0HPRULD�LQWHUQD 

¢$�OD�WLHUUD�GH�SDQHO�WiFWLO�GHWHFWD�SODQWHy�OD�WLHUUD�WHQVLRQHV!�

���9�LQGLFDQGR�SRVLEOHV�VLWXDFLRQHV�SHOLJURVDV" 

 

6OLP�VRQGDV�GLVHxDGR�FRQ�ERWyQ�GH�SUXHED 

)iFLO�VLHPSUH�ILDEOH�\�SUHFLVD�XQD�LQGHPQL]DFLyQ�GH�FDEOHV�GH�

SUXHED�\�UHG�FXHUGDV 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

��.9�LQVXODWLRQ�UHVLVWDQFH�WHVWHU�
PHJJHU 

���FXHQWD�FRQ�FRQWURO�GH�PLFURRU�
GHQDGRU��PHQ~��SDQWDOOD�/&'�GH�
PDWUL]�GH�SXQWRV�GH�SDQWDOOD�
JUDQGH�\�UHQGLPLHQWR�HVWDEOH��\�
HV�HO�LQVWUXPHQWR�LQWHOLJHQWH� 
���FRQ�XQD�IXHUWH�FDSDFLGDG�SDUD�
UHVLVWLU�ODV�LQWHUIHUHQFLDV��HV�
DSOLFDEOH�D�OD�PHGLFLyQ�HQ�XQ�
DPELHQWH�FRQ�JUDYHV 
¢/D�LQWHUIHUHQFLD�HOHFWURPDJQpWL�
FD" 
���HVWi�HTXLSDGR�FRQ���HQJUDQD�
MHV�GH�VDOLGD�GH�YROWDMH��D�VDEHU��
���9�����9������9�����9�����N9��
���N9�����N9�������N9�� 
���PHGLFLyQ�DXWRPiWLFD�GH�5����
5����5�����FiOFXOR�DXWRPiWLFR�
GH�'$5��3,� 
���WLHQH�XQD�JUDQ�FDSDFLGDG�GH�
FDUJD�\�OD�FRUULHQWH�GH�FRUWRFLU�
FXLWR�HV�GH�DSUR[LPDGDPHQWH�
�P$� 
���UDQJR�GH�PHGLFLyQ����D���7ȍ��
\�SXHGH�FDPELDU�HO�UDQJR�DX�
WRPiWLFDPHQWH� 
���/D�FRPELQDFLyQ�GHO�SXQWHUR�
GH�EDUUD�GH�VLPXODFLyQ�\�OD�SDQ�
WDOOD�GLJLWDO�SXHGH�PRVWUDU�OD�
WHQGHQFLD�GH�FDPELR�GH�GDWRV�\�
UHVXOWDGRV�GH�PHGLFLyQ�SUHFLVRV� 
���(O�7LHPSR�GH�SUXHED�VH�

SXHGH�PRVWUDU�HQ�FXDOTXLHU�
PRPHQWR��\�(O�=XPEDGRU�VH�
WXLWHDUi�DXWRPiWLFDPHQWH�SDUD�
UHFRUGDWRULRV�FDGD����VHJXQGRV� 
���GHVSXpV�GH�FRPSOHWDU�OD�
PHGLFLyQ��VH�GHVFDUJD�HO�DOWR�
YROWDMH�DXWRPiWLFDPHQWH��\�HO�
WLHPSR�GH�GHVFDUJD�GH�DOWR�
YROWDMH�HV�GH�QR�PiV�GH����VH�
JXQGRV� 
����SXHGH�PHGLU�OD�WHPSHUDWXUD�
DPELHQWH��OD�KXPHGDG�GHO�DLUH�\�
OD�IHFKD�\�KRUD�GH�FDGD�SUXHED�
DXWRPiWLFDPHQWH� 
����SXHGH�JXDUGDU����JUXSRV�GH�
UHVXOWDGRV�GH�PHGLFLyQ��\�ORV�
GDWRV�QR�VH�SLHUGHQ�GXUDQWH����
DxRV� 
����WLHQH�XQD�LQWHUID]�VHULDO�
56�����SRU�OR�WDQWR��SXHGH�FR�
PXQLFDUVH�FRQ�ORV�GDWRV�GHO�
RUGHQDGRU� 
������PLQXWRV�GH�RSHUDFLyQ��HO�
VLVWHPD�DXWRPiWLFDPHQWH�EHHS�
SURPSW�DSDJDGR� 
����WLHQH�OD�IXQFLyQ�GH�SURWHF�
FLyQ�SHUIHFWD�LQWHJUDO��SRU�OR�
WDQWR��OD�ILDELOLGDG�RSHUDWLYD�HV�
DOWD�� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

*0-��N9�'LJLWDO�,QVXODWLRQ�
5HVLVWDQFH�7HVWHUV�0HWHU�

'HVFULSFLyQ�GHO�SURGXFWR 
  
3DUD�PD\RU�VHJXULGDG��DQWHV�
GH�XVDU�HO�LQVWUXPHQWR�GHEH�
HVWDU�ELHQ�HQWHUUDGR��(VWR�VH�
GHEH�D�TXH�HO�REMHWLYR�PHGLGR�
VH�FRQHFWD�D�XQD�SRWHQFLD�GH�
DOWR�YROWDMH�\�H[LVWH�XQD�IXJD�GH�
IUHFXHQFLD�GH�SRWHQFLD� 
8QD�YH]�TXH�VH�KD\D�LQLFLDGR�HO�
DOWR�YROWDMH��QR�XWLOLFHV�HO�PpWR�
GR�GH�GHVFDUJD�PDQXDO�SDUD�
FRPSUREDU�HO�LQVWUXPHQWR��
'HVSXpV�GH�OD�SUXHED��HVSHUD�
D�TXH�HO�LQVWUXPHQWR�FRPSOHWH�
OD�GHVFDUJD�DXWRPiWLFD�\�VH�
GHYXHOYD�DXWRPiWLFDPHQWH�D�
FHUR��HQWRQFHV�OD�GHVFDUJD�
PDQXDO�SXHGH�VHU�RSHUDGD��
(VWR�VH�GHEH�D�TXH�HO�SXOVR�
HOpFWULFR�FDXVDGR�SRU�OD�GHVFDU�
JD�GH�FRUWRFLUFXLWRV�GDxDUi�OD�

YLGD�GH�DLVODPLHQWR�GHO�REMHWR�
PHGLGR��VL�HO�SXOVR�VDOH�DO�LQ�
VWUXPHQWR��WDPELpQ�GDxDUi�HO�
FLUFXLWR�LQWHJUDGR�GHQWUR�GHO�
LQVWUXPHQWR� 
(O�LQVWUXPHQWR�HVWi�GLVHxDGR�
SDUD�VXEHVWDFLRQHV�+9�\�
SODQWDV�HOpFWULFDV�SDUD�SUREDU�
OD�FDUDFWHUtVWLFD�GHO�WUDQVIRUPD�
GRU�+9�JUDQGH��PiTXLQDV�HOpF�
WULFDV�\�DSDUDWRV��FDEOH�GH�DOL�
PHQWDFLyQ�UHPRWR�R�FDEOH�HQ�
WHUUDGR�\�RWUD�UHVLVWHQFLD�DO�
DLVODPLHQWR�HOpFWULFR�HQ�XQ�HQ�
WRUQR�GH�LQWHUIHUHQFLD�IXHUWH��
7DPELpQ�VH�SXHGH�XWLOL]DU�DP�
SOLDPHQWH�SDUD�SUREDU�ODV�FD�
UDFWHUtVWLFDV�GH�OD�UHVLVWHQFLD�DO�
DLVODPLHQWR�HQ�RWUDV�iUHDV� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

 �NY���NY���NY�PHJRKPPHWHU�
PHJJHU�PXOWLPHWHU�LQVXODWLRQ�

 

�&RQ�IXQFLyQ�GH�GHVFDU�
JD� DXWRPiWLFD 
&XDQGR� VH� PLGH� XQD�
UHVLVWHQFLD� GH� DLVODP�
LHQWR� FRPR� XQD� FDUJD�
FDSDFLWLYD�� ODV� FDUJDV�
HOpFWULFDV� DOPDFHQDGDV�
HQ� FLUFXLWRV� FDSDFLWLYRV�
VH� GHVFDUJDQ� DXWRPiW�
LFDPHQWH�GHVSXpV�GH� OD�
PHGLFLyQ�� /D� GHVFDUJD�
VH�SXHGH�FRPSUREDU�HQ�
HO� PRQLWRU� GH� YROWDMH� 
�� )XQFLyQ� GH� UHWURLOXPL�
QDFLyQ� SDUD� IDFLOLWDU� HO�
WUDEDMR� HQ� XQ� OXJDU� FRQ�
SRFD� LOXPLQDFLyQ� R� SRU�
OD� QRFKH� 

�9LVXDOL]DFLyQ� GHO� JUiIL�
FR� GH� EDUUDV 
�$GYHUWHQFLD� GH� FLUFXLWR�
HQ� 'LUHFWR� $XGLEOH� \�
YLVLEOH 
�&RQ� IXQFLyQ� GH� DSD�
JDGR� DXWRPiWLFR 
(O� LQVWUXPHQWR� VH� DSD�
JDUi�DXWRPiWLFDPHQWH�VL�
QR� KD\� FDPELR� GH�
IXQFLyQ� R� VL� HO� ERWyQ�
SXOVD� GXUDQWH� ��� PLQX�
WRV� SDUD� FRQVHUYDU� OD�
HQHUJtD� GH� OD� EDWHUtD� 
�$XWR-PHGLFLyQ�\�YLVXDOL�
]DFLyQ� GH� 3,� �tQGLFH� GH�
SRODUL]DFLyQ��� '$5�
�UHODFLyQ� GH� DEVRUFLyQ�
GLHOpFWULFD� 

�ĂƌĂĐƚĞƌşƐƟĐĂƐ 



 

 

(7&5����%�WRXFK�VFUHHQ�LQVXODWLRQ�UHVLVWDQFH�
WHVW�IRU�ODUJH�HTXLSPHQW���.9���7RKP���P$� 

· �/D�FRPELQDFLyQ�GH�SDQWDOOD�WiFWLO�D�FRORU��ERWyQ�\�

SHULOOD�GH�EDQGD�GH�RQGD��OD�IXQFLyQ�SHUIHFWD�VH�SXHGH�

SUREDU�GLUHFWDPHQWH�FRQ�XQ�ERWyQ��HO�IXQFLRQDPLHQWR�

GHO�5HJLVWUR�GH�FRQVXOWDV�HV�VLPSOH�\�SUiFWLFR� 

· �*UDQ�FRQWHQLGR�GH�SDQWDOOD�TXH�VH�SXHGH�PRVWUDU�HQ�

OD�PLVPD�SDQWDOOD��YDULRV�PRGRV�GH�SUXHED�\�YDORU�GH�

UHVLVWHQFLD�GH�DLVODPLHQWR��YROWDMH�GH�VDOLGD�\�YROWDMH�

GHO�REMHWR�SUREDGR��FRUULHQWH��7LHPSR�GH�SUXHED��

D\XGD�GH�RSHUDFLyQ��HWF� 

· �(VWUXFWXUD�GH�GREOH�FDUFDVD��ILUPH�\�GXUDGHUD��QLYHO�

GH�SURWHFFLyQ�,3��� 

· �%DWHUtD�GH�OLWLR�UHFDUJDEOH�GH�JUDQ�FDSDFLGDG� 

· �)XQFLyQ�GH�PRQLWRU�GH�YROWDMH��PRQLWRUL]D�DXWRPiWLFD�

PHQWH�OD�WHQVLyQ�UHDO�GHO�REMHWR�SUREDGR� 

· �)XQFLyQ�GH�WHPSRUL]DGRU�GH�SUXHED��UHJLVWUD�DX�

WRPiWLFDPHQWH�HO�7LHPSR�GH�SUXHED� 

· �)XQFLyQ�GH�GHVFDUJD�DXWRPiWLFD��GHVSXpV�GH�OD�SUXH�

ED�OLEHUD�DXWRPiWLFDPHQWH�OD�FDUJD�GHO�REMHWR�SUREDGR� 

· �)XQFLyQ�GH�WLHQGD��DOPDFHQD�DXWRPiWLFDPHQWH������

JUXSRV�GH�GDWRV�GH�SUXHED�HQ�WLHPSR�UHDO�FRQ�IHFKD��

KRUD�\�WLHPSR�GH�SUXHED� 

· �)XQFLyQ�GH�FDUJD��ORV�GDWRV�JUDEDGRV�VH�SXHGHQ�

FDUJDU�DO�RUGHQDGRU�PHGLDQWH�XQ�FDEOH�GH�FRPXQL�

FDFLyQ�86%�SDUD�HO�DQiOLVLV�GH�GDWRV�HVWDGtVWLFDV 



 

 



 

 

· &KHFNLQJ�WKH�LQVXODWLRQ�RI�KLJK-YROWDJH�����9�

HOHFWULFDO�HTXLSPHQW��HOHFWULF�PRWRU��WUDQVIRUPHU�DQG�
FDEOH��HWF�� 

· 7HVW�YROWDJH�IURP����9�WR�����9 

· ,QVXODWLRQ�UHVLVWDQFH�XS�WR��7ȍ 

· 6KRUW�FXUUHQW�XS�WR��P$ 

· $XWR�FDOFXODWH�3,��3RODUL]DWLRQ�,QGH[��DQG�'$5�

�'LHOHFWULF�$EVRUSWLRQ�5DWLR� 

· 6WHS-YROWDJH�PHDVXUHPHQW 

· 7HPSHUDWXUH�PHDVXUHPHQW 

· 7HPSHUDWXUH�FRPSHQVDWLRQ�IRU�LQVXODWLRQ�WHVW 

· /HDNDJH�FXUUHQW�PHDVXUHPHQW 

· 'DWD�VWRUDJH�IXQFWLRQ�DQG�XSORDGLQJ�WR�3&�E\�

86%�����LQWHUIDFH 

· 7LPHU�IXQFWLRQ 

06�����'LJLWDO�$QDORJ�'LVSOD\�,QVXODWLRQ�0HJJHU�
����9�0HDVXUH�WR��7�2KP�6KRUW�&XUUHQW��P$�ZLWK�
86%�,QWHUIDFH 



 

 

3RZHU 6XSSO\ 

5HFKDUJHDEOH�OLWKLXP�EDWWHU\�SDFN����9������P$+��H[WHUQDO�FKDUJHU��

ZRUNLQJ�FXUUHQW�LV�DERXW����P$��EDWWHU\�ZRUNV�FRQWLQXRXVO\�IRU���

KRXUV 

%DWWHU\ ,QGLFDWRU 
%DWWHU\�V\PERO���JULG 'LVSOD\�SRZHU��ZKHQ�WKH�EDWWHU\�SRZHU�LV�WRR�ORZ��

SURPSW�DXWRPDWLFDOO\�VKXW�GRZQ�DIWHU���PLQXWH 

'LVSOD\�0RGH 
/&'�FRORU�VFUHHQ�����GRWV�î����GRWV������LQFKHV��GLVSOD\�ILHOG����PP�î�

��PP 

&XUUHQW�7HVW &XUUHQW�VHQVRU�����%�����%�����%�����)��RSWLRQDO� 

9ROWDJH�7HVW /LQH�YROWDJH�����9�a�����9��SKDVH�YROWDJH�����9�a�����9 

(OHFWULFLW\�(QHUJ\�3DUDP�

HWHU 
:�9$�YDU�3)�'3)�FRVĳ�WDQĳ�:K�9DUK�9DK 

1XPEHU�RI�&KDQQHOV 
��YROWDJHV����FXU�

UHQWV 

7KUHH-3KDVH�8QEDO�

DQFH 
< 

)UHTXHQF\ ��+]a��+] 6WDUW�&XUUHQW�0RGH <�����VHFRQGV 

+DUPRQLF�:DYH ��WR����WLPHV 3HDN�9DOXH < 

7RWDO�+DUPRQLF�'LVWRUWLRQ 
<� ��WR����WLPHV��

HDFK�SKDVH 

3KDVRU�'LDJUDP�

'LVSOD\ 

DXWRPDWLF 

([SHUW�0RGH < 6FUHHQVKRW�&DSDFLW\ ��3&6 

1XPEHU�RI�7UDQVLHQW�

5HFRUG�JURXSV 

��� VHW 
0HQX�/DQJXDJH 

&KLQHVH��(QJOLVK 

9ROWDJH�)OLFNHU 
< &RPPXQLFDWLRQ�,QWHU�

IDFH 

86% 

5HFRUG 
����GD\V�����SDUDPHWHUV�DUH�UHFRUGHG�DW�WKH�VDPH�WLPH����SRLQWV�DUH�UHF�

RUGHG�HYHU\���VHFRQGV�  

0LQ�0D[�5HFRUGHG�9DOXH <HV��WKH�PD[�PLQ YDOXH�FDQ�EH�PHDVXUHG�IRU�D�SHULRG�RI�WLPH 

:DUQLQJ ���GLIIHUHQW�W\SHV�RI�SDUDPHWHU�VHOHFWLRQ��������JURXS�DODUP�ORJV 

$XWRPDWLF 6KXW-GRZQ  

,Q�WKH�DODUP�WUHQG�JUDSK�UHFRUGLQJ�WUDQVLHQW�FDSWXUH�PRGH��ZDLWLQJ�RU�LQ�

SURJUHVV���WKH�LQVWUXPHQW�GRHV�QRW�DXWRPDWLFDOO\�VKXW�GRZQ  

,Q�RWKHU�WHVW�PRGHV��WKHUH�LV�QR�EXWWRQ�RSHUDWLRQ�ZLWKLQ����PLQXWHV��SURPSW�

LQJ�WR�DXWRPDWLFDOO\�VKXW�GRZQ�DIWHU���PLQXWH� 

%DFNOLJKW )XQFWLRQ <HV��VXLWDEOH�IRU�GDUN�SODFHV�DQG�QLJKWWLPH�XVH 

0HWHU 6L]H ���PPî���PPî���PP 

:HLJKW *�:� ����.J 

6DIHW\ 5HJXODWLRQV 
,(&�����������9�&DW�,,,������9�&$7�,9�,(&�����-����,(&������3ROOXWLRQ�

'HJUHH�� 

$FFHVVRULHV 

+RVW���SFV��&DVH���SFV��&DEOH��SFV�\HOORZ��JUHHQ��UHG��EOXH��EODFN����$OOLJD�

WRU�FOLS �SFV��3LQ��SFV��&KDUJHU �SFV��6RIW�ZDUH��SFV���*PHPRU\�FDUG�LQ�

KRVW���SFV� &XUUHQW�&ODPS� �RSWLRQDO� 

(7&5�����$QDOL]DGRU�
GH�KDUPRQLFDV 

sĞŶƚĂƐΛƐŽŌďŝ͘ĐŽŵ͘ŵǆ��͖��Ğů�ϰϮϳϮϵϬϵϭϯϳ 



 

 

WƌŽĚƵĐƚ�ŝŶƚƌŽĚƵĐƟŽŶ 

dŚĞ� Z<ϮϲϳϴyD� ŐƌŽƵŶĚŝŶŐ� ƌĞƐŝƐƚĂŶĐĞ� ƚĞƐƚĞƌ� ŝƐ� ƵƐĞĚ� ƚŽ�ŵĞĂƐƵƌĞ�
ƚŚĞ�ŝŶƚĞƌŶĂů�ŐƌŽƵŶĚŝŶŐ�ƌĞƐŝƐƚĂŶĐĞ�ŽĨ�ĞůĞĐƚƌŝĐĂů�ĞƋƵŝƉŵĞŶƚ͕ǁŚŝĐŚ�ŝƚ�
ƌĞŇĞĐƚ�ƚŚĞ� ;ĐŽŶƚĂĐƚͿ� ƌĞƐŝƐƚĂŶĐĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚŽƚĂů�ŐƌŽƵŶĚ�ƚĞƌŵŝͲ
ŶĂůƐ� ŽĨ� ƚŚĞ�ĞůĞĐƚƌŝĐĂů� ĞƋƵŝƉŵĞŶƚ͘/ƚ� ŝƐ� ƐƵŝƚĂďůĞ� ĨŽƌ�ŵĞĂƐƵƌŝŶŐ� ƚŚĞ�
ƌĞƐŝƐƚĂŶĐĞ�ǀĂůƵĞ�ďĞƚǁĞĞŶ�ƚŚĞ�ŽƵƚĞƌ�ĐĂƐŝŶŐ�ĂŶĚ� ƚŚĞ�ŐƌŽƵŶĚ�ǁŝƌĞ�
ŽĨ� ǀĂƌŝŽƵƐ� ŬŝŶĚƐ� ŽĨ� ŵŽƚŽƌƐ͕ĞůĞĐƚƌŝĐ� ĂƉƉůŝĂŶĐĞƐ͕ŝŶƐƚƌƵŵĞŶƚƐ� ĂŶĚ�
ŵĞƚĞƌƐ͕ĚŽŵĞƐƟĐ�ĂƉƉůŝĂŶĐĞ�ĂŶĚ�ƐŽ�ŽŶ͘ 
dŚŝƐ�ƐĞƌŝĞƐ�ŽĨ�ƚĞƐƚĞƌ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐƚĂŶĚͲ
ĂƌĚƐ͗^ƚĂŶĚĂƌĚ�ĨŽƌ�ŚŽƵƐĞŚŽůĚ�ĞůĞĐƚƌŝĐĂů�ĂƉƉůŝĂŶĐĞƐ
;/��ϲϬϯϱ͕'�ϰϳϬϲ͘ϭ-ϮϬϬϭ͕�'�ϰϳϬϲ͘ϭ-ϭϵϵϴͿ͕^ƚĂŶĚĂƌĚ�ĨŽƌ�ůĂŵƉ
;/��ϲϬϱϵϴ-ϭ-ϭϵϵϵ͕�'�ϳϬϬϬ͘ϭ-ϮϬϬϬͿ͕^ƚĂŶĚĂƌĚ�ĨŽƌ�ŝŶĨŽƌŵĂƟŽŶ�
;'�ϴϴϵϴ-ϮϬϬϭ͕'�ϭϮϭϭϯ͘'�ϰϵϰϯ-ϮϬϬϭ͕�/��ϲϬϬϲϱ͕/��ϲϬϵϱϬͿ�ĂŶĚ�
ƐŽ�ŽŶ͘ 

'ƌŽƵŶĚŝŶŐ�ZĞƐŝƐƚĞƌ�dĞƐƚĞƌ 

�ƌĂŶĚ͗�Z�< 

n dĞƐƚ� ƚŚĞ� ŵĂǆŝŵƵŵ� ĐƵƌƌĞŶƚ� ϯϮ�͕ŝƚ� ĐŽŶĨŽƌŵ� ƚŽ� ƚŚĞф'�ϰϳϰϯ͘ϭ-
ϮϬϭϭ�ƐƚĂŶĚĂƌĚх͘ 
n dĞƐƚ�ƌĞƐŝƐƚĂŶĐĞ͕ĐƵƌƌĞŶƚ͕ƟŵĞ�ĂƌĞ�Ăůů�ĚŝƐƉůĂǇ�ĚŝŐŝƚĂů͘ 
n dĞƐƚ�ĂůĂƌŵ�ǀĂůƵĞ�ĐĂŶ�ďĞ�ƐĞƚ�ĂƌďŝƚƌĂƌŝůǇ͕ĂƵĚŝďůĞ�ĂŶĚ�ǀŝƐƵĂů�ĂůĂƌŵ�
ǁŚĞŶ�ŝƚ�ŝƐ�ƵŶƋƵĂůŝĮĞĚ͘ 
n &ŽƵƌ-dĞƌŵŝŶĂů� ŵĞĂƐƵƌĞŵĞŶƚ� ŵĞƚŚŽĚ� ĐĂŶ� ĞůŝŵŝŶĂƚĞ� ƚŚĞ� ŝŶŇƵͲ
ĞŶĐĞ�ŽĨ�ĐŽŶƚĂĐƚ�ƌĞƐŝƐƚĂŶĐĞ�ŽŶ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƌĞƐƵůƚƐ͘ 
n dĞƐƚ�ƟŵĞ�ĐĂŶ�ďĞ�ƐĞƚ�ĂƌďŝƚƌĂƌŝůǇ͘ 
n dŚĞ�ŵŝŶŝŵƵŵ�ƌĞƐŽůƵƟŽŶ�ŽĨ�ƟŵĞ�ŝƐ�Ϭ͘ϭƐ 
n KǀĞƌ�ĐƵƌƌĞŶƚ�ƉƌŽƚĞĐƟŽŶ͕ĞĂƐǇ�ƚŽ�ŽƉĞƌĂƚĞ͕ŚŝŐŚ�ƌĞůŝĂďŝůŝƚǇ͘ 

n dŚĞ�ŝŶƚĞƌĨĂĐĞ�ŽĨ�W>��ŝƐ�KƉƟŽŶĂů͘ 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

+,327�
�9ROWDJH�WHVWHU�$&�'&�SURJUDPPHG� 

ϭ͕�ĐŽŵƉŽŶĞŶƚƐ͗�ĚŝŽĚĞƐ͕�ƚƌŝŽĚĞƐ͕�ŚŝŐŚ-ǀŽůƚĂŐĞ�ƐŝůŝĐŽŶ�ƌĞĂĐƚŽƌƐ͕�ǀĂƌŝͲ
ŽƵƐ�ĞůĞĐƚƌŽŶŝĐ�ƚƌĂŶƐĨŽƌŵĞƌƐ͕�ĐŽŶŶĞĐƚŽƌƐ͕�ŚŝŐŚ-ǀŽůƚĂŐĞ�ĞůĞĐƚƌŝĐĂů�
ĂƉƉůŝĂŶĐĞƐ͕� 

Ϯ͕�ŚŽƵƐĞŚŽůĚ�ĂƉƉůŝĂŶĐĞƐ͗�ƚĞůĞǀŝƐŝŽŶƐ͕�ƌĞĨƌŝŐĞƌĂƚŽƌƐ͕�Ăŝƌ�ĐŽŶĚŝƟŽŶͲ
ĞƌƐ͕�ǁĂƐŚŝŶŐ�ŵĂĐŚŝŶĞƐ͕�ĚĞŚƵŵŝĚŝĮĞƌƐ͕�ĞůĞĐƚƌŝĐ�ďůĂŶŬĞƚƐ͕�ĐŚĂƌŐĞƌƐ͕�
ĞƚĐ͘� 

ϯ͕�ŝŶƐƵůĂƟŽŶ�ŵĂƚĞƌŝĂůƐ͗�ŚĞĂƚ�ƐŚƌŝŶŬĂďůĞ�ƐůĞĞǀĞ͕�ĐĂƉĂĐŝƚŽƌ�Įůŵ͕�ŚŝŐŚ�
ǀŽůƚĂŐĞ�ďƵƐŚŝŶŐ͕�ŝŶƐƵůĂƟŶŐ�ƉĂƉĞƌ͕�ŝŶƐƵůĂƚĞĚ�ƐŚŽĞƐ͕�ŝŶƐƵůĂƟŶŐ�ƌƵďͲ
ďĞƌ�ŐůŽǀĞƐ͕�W���ĐŝƌĐƵŝƚ�ďŽĂƌĚƐ͕�ĞƚĐ͘� 

ϰ͕�ŝŶƐƚƌƵŵĞŶƚĂƟŽŶ͗�ŽƐĐŝůůŽƐĐŽƉĞ͕�ƐŝŐŶĂů�ŐĞŶĞƌĂƚŽƌ͕����ƉŽǁĞƌ�ƐƵƉͲ
ƉůǇ͕�ƐǁŝƚĐŚŝŶŐ�ƉŽǁĞƌ�ƐƵƉƉůǇ͕�ĞƚĐ͘� 

ϱ͕�ůŝŐŚƟŶŐ�ĂƉƉůŝĂŶĐĞƐ͗�ďĂůůĂƐƚƐ͕�ƌŽĂĚ�ůŝŐŚƚƐ͕�ƐƚĂŐĞ�ůŝŐŚƚƐ͕�ƉŽƌƚĂďůĞ�
ůŝŐŚƚƐ�ĂŶĚ�ŽƚŚĞƌ�ůĂŵƉƐ͕� 

ϲ͕�ĞůĞĐƚƌŝĐ�ĂƉƉůŝĂŶĐĞƐ͗�ĞůĞĐƚƌŝĐ�Ěƌŝůů͕�ƉŝƐƚŽů�Ěƌŝůů͕�ŐĂƐ�ĐƵƫŶŐ�ŵĂĐŚŝŶĞ͕�
ŐƌŝŶĚŝŶŐ�ŵĂĐŚŝŶĞ͕�ŐƌŝŶĚŝŶŐ�ŵĂĐŚŝŶĞ͕�ǁĞůĚŝŶŐ�ŵĂĐŚŝŶĞ͕�ĞƚĐ͘� 

ϳ͕�ǁŝƌĞ�ĂŶĚ�ĐĂďůĞ͗�ŚŝŐŚ�ǀŽůƚĂŐĞ�ůŝŶĞ͕�ĐĂďůĞ͕�ĐĂďůĞ͕�ƐŝůŝĐŽŶĞ�ƌƵďďĞƌ�
ĐĂďůĞ͕�ĞƚĐ 

�ƉƉůŝĐĂƟŽŶ�ĮĞůĚ� 
7KLV�VHULHV�RI�SURJUDP-FRQWUROOHG�ZLWKVWDQG�YROW�

DJH�WHVWHU�LV�D�KLJK-SHUIRUPDQFH�VDIHW\�WHVWHU�

GHVLJQHG�ZLWK�KLJK-VSHHG�0&8�DQG�ODUJH-VFDOH�

GLJLWDO�FLUFXLW��,WV�RXWSXW�YROWDJH�DQG�RXWSXW�YROW�

DJH�ULVH�DQG�IDOO��7KH�IUHTXHQF\�RI�WKH�RXWSXW�

YROWDJH�LV�FRQWUROOHG�E\�WKH�0&8��,W�FDQ�GLVSOD\�

WKH�EUHDNGRZQ�FXUUHQW�DQG�YROWDJH�YDOXH�LQ�UHDO�

WLPH��DQG�KDV�VRIWZDUH�FDOLEUDWLRQ�IXQFWLRQ��,W�LV�

HTXLSSHG�ZLWK�3/&�LQWHUIDFH��56���&��56�����

86%�GHYLFH�DQG�86%�+RVW�LQWHUIDFH��,W�FDQ�EH�

HDVLO\�FRPELQHG�ZLWK�FRPSXWHU�RU�3/&�WR�IRUP�D�

FRPSUHKHQVLYH�WHVW�V\VWHP����,W�FDQ�TXLFNO\�DQG�

DFFXUDWHO\�PHDVXUH�WKH�VDIHW\�RI�KRXVHKROG�DS�

SOLDQFHV��LQVWUXPHQWDWLRQ��OLJKWLQJ�DSSOLDQFHV��

HOHFWULF�KHDWLQJ�DSSOLDQFHV��FRPSXWHUV��DQG�LQ�

IRUPDWLRQ�PDFKLQHV� 

�ƌĂŶĚ͗�Z�< 



 

 

&$0$5$�7(50,&$�3$5$�021,725(2��'(�,1�
67$/$&,21(6�(/(&75,&$6��0(&$1,&$6�<�

 'LVSOD\�����LQFK�FRORU�GLVSOD\ 

���5HVROXWLRQ������� 

���7RWDO�SL[HO������ 

���)29�6KRUWHVW�IRFDO�OHQJWK����î����������P 

���7KHUPDO�VHQVLWLYLW\������� 

���0HDVXULQJ�PRGH��,QIUDUHG�IRFDO�SODQH�PHDVXULQJ�WHPSHUDWXUH 

���7HPSHUDWXUH�UDQJH�-���-�����-��-����� 
���0HDVXULQJ�DFFXUDF\���������������-����������������������������� 

���:DYHOHQJWK�UDQJH��-��ȝP 

���,PDJH�IUHTXHQF\��+= 

����(PLVVLYLW\����-����$GMXVWDEOH 

����)RFXV�PRGH��)L[HG 

����3DOHWWH��,URQ�FRORU�UDLQERZ�EODFN�DQG�ZKLWH 

����,PDJH�VWRUDJH�6'�FDUG��*� 
����)LOH�IRUPDW��-3* 

����6HW�FRQWURO��8QLW�$GMXVWPHQW�/DQJXDJH�'DWH�
7LPH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 

����)RUPDW�DXWRPDWLF�VKXW�GRZQ 

����%DWWHU\�W\SH� %XLOW-LQ�FKDUJHDEOH�������EDWWHU\ 

����$GDSWHU�YROWDJH��9�RXWSXW 
����2SHUDWLQJ�WHPSHUDWXUH����-��� 

����6WRUDJH�WHPSHUDWXUH�-���-��� 

����+XPLGLW\�����5+ 

dƌĂŶƐĨŽƌŵĂĚŽƌĞƐ�ĞůĞĐƚƌŝĐŽƐ 

WĂƌƚĞƐ�ŵĞĐĂŶŝĐĂƐ� 

dƵďĞƌŝĂ�ĞŶ�ƉŝƐŽƐ�Ǉ�ŵƵƌŽƐ 



 

 

��D�Z��d�ZD/���W�Z��DKE/dKZ�K�����/E^d�>��/KE�^�
�>��dZ/��^͕�D���E/��^�z�&/^/��^–�,d�ϵ-�t& 

 'LVSOD\�����LQFK�FRORU�GLVSOD\ 

���5HVROXWLRQ������� 

���7RWDO�SL[HO������ 

���)29�6KRUWHVW�IRFDO�OHQJWK����î����������P 

���7KHUPDO�VHQVLWLYLW\������� 

���0HDVXULQJ�PRGH��,QIUDUHG�IRFDO�SODQH�PHDVXULQJ�WHPSHUDWXUH 

���7HPSHUDWXUH�UDQJH�-���-�����-��-����� 
���0HDVXULQJ�DFFXUDF\���������������-����������������������������� 

���:DYHOHQJWK�UDQJH��-��ȝP 

���,PDJH�IUHTXHQF\��+= 

����(PLVVLYLW\����-����$GMXVWDEOH 

����)RFXV�PRGH��)L[HG 

����3DOHWWH��,URQ�FRORU�UDLQERZ�EODFN�DQG�ZKLWH 

����,PDJH�VWRUDJH�6'�FDUG��*� 
����)LOH�IRUPDW��-3* 

����6HW�FRQWURO��8QLW�$GMXVWPHQW�/DQJXDJH�'DWH�
7LPH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 

����)RUPDW�DXWRPDWLF�VKXW�GRZQ 

����%DWWHU\�W\SH� %XLOW-LQ�FKDUJHDEOH�������EDWWHU\ 

����$GDSWHU�YROWDJH��9�RXWSXW 
����2SHUDWLQJ�WHPSHUDWXUH����-��� 

����6WRUDJH�WHPSHUDWXUH�-���-��� 

����+XPLGLW\�����5+ 

dƌĂŶƐĨŽƌŵĂĚŽƌĞƐ�ĞůĞĐƚƌŝĐŽƐ 

WĂƌƚĞƐ�ŵĞĐĂŶŝĐĂƐ� 

dƵďĞƌŝĂ�ĞŶ�ƉŝƐŽƐ�Ǉ�ŵƵƌŽƐ 



 

 

��D�Z��d�ZD/���W�Z��DKE/dKZ�K�����/E^d�>��/KE�^�
�>��dZ/��^͕�D���E/��^�z�&/^/��^–�,d�ϵ-�t& 

0RGHO +7-$�-$:) 

'LVSOD\�VFUHHQ �����IXOO�DQJOH�7)7�GLVSOD\�VFUHHQ 
,QIUDUHG�LPDJH�
UHVROXWLRQ  ������ 
YLVLEOH�LPDJH�UHV�
ROXWLRQ  ��������SL[HO 
)LHOG�DQJOH�
VKRUWHVW�IRFXV�
OHQJWK �����������P 
7KHUPDO�VHQVLWLYL�
W\ ����� 
7HPSHUDWXUH�
PHDVXUHPHQW�
UDQJH -���&a����&�-��)a����)� 
0HDVXUHPHQW�
DFFXUDF\ 

 ������&���&����-����&���� �����
&��� 

(PLVVLYLW\ $GMXVWDEOH�IURP������WR���� 
)UDPH�UDWH�RI�
WKHUPDO�LPDJH  �+] 
:DYHOHQJWK�FRY�
HUDJH �-��XP 

)RFXV�PRGH )L[HG 

&RORU�SDOHWWH 
5DLQERZ��LURQ�R[LGH�UHG��FROG�FRORU��EODFN�
	�ZKLWH��ZKLWH�	�EODFN 

9LHZ�RSWLRQ  
7KH�LQWHJUDWLRQ�RI�WKHUPDO�LPDJH�ZLWK�����
VWHS�OHQJWK�DQG�YLVLEOH�LPDJH 

6WRUDJH�PHGLXP 
%XLOW-LQ��*��DERYH����WKRXVDQG�LPDJH�
VWRUHG� 

)LOH�IRUPDW  -3*  

86% 0LFUR�86'��� 

3RZHU�VXSSO\  %XLOW-LQ�FKDUJHDEOH�������EDWWHU\ 

$XWRPDWLF�SRZHU- 6HOHFWDEOH����PLQXWHV����PLQXWHV�QR�SRZ�
3URGXFW�VL]H
�OHQJWKZLGWKKHL
JWK� ��������PP 

3URGXFW�ZHLJKW ���J 

:RUN�WHPSHUDWXUH ���WR���� 
6WRUDJH�WHPSHUD�
WXUH -����WR���� 

5HODWLYH�KXPLGLW\ ����5+ 



 

 

7KHUPDO�&DPHUD�)HYHU�$ODUP�,5�&DPHUD�%RG\�7HPS�,PDJLQJ�
FDPHUD�DLUSRUW�WKHUPDO�LPDJHU�02'(/���'3:)-��C 

WĂƌĂŵĞƚĞƌ ^ƉĞĐŝĮĐĂƟŽŶ 

/ŶĨƌĂƌĞĚ�dŚĞƌͲ
ŵĂů�/ŵĂŐŝŶŐ 

ZĞƐŽůƵƟŽŶ ϯϮϬǆϮϰϬ 
&ƌĞƋƵĞŶĐǇ�ďĂŶĚ ϴΕϭϰƵŵ 
&ƌĂŵĞ�ƌĂƚĞ ϵ,ǌ 
E�d� ϳϬŵ<ΛϮϱ� 
&ŝĞůĚ�ŽĨ�ǀŝĞǁ ,ŽƌŝǌŽŶƚĂů�ϯϰ͘ϰΣ͕�ǀĞƌƟĐĂů�Ϯϱ͘ϴ 
>ĞŶƐ ϲ͘ϱŵŵ 
dĞŵƉĞƌĂƚƵƌĞ�ƌĂŶŐĞ -ϭϬΕϯϯϬ� 
dĞŵƉĞƌĂƚƵƌĞ�ŵĞĂƐͲ
ƵƌĞŵĞŶƚ�ĂĐĐƵƌĂĐǇ 

цϮΣ��Žƌ�цϮй 

dĞŵƉĞƌĂƚƵƌĞ�ŵĞĂƐͲ
ƵƌĞŵĞŶƚ 

,ŽƩĞƐƚ͕�ĐŽůĚĞƐƚ͕�ĐĞŶƚƌĂů�ƉŽŝŶƚ͕�ǌŽŶĞ�
ĂƌĞĂ�ƚĞŵƉĞƌĂƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚ 

�ŽůŽƌ�ƉĂůĞƩĞ dǇƌŝĂŶ͕�ǁŚŝƚĞ�ŚŽƚ͕�ďůĂĐŬ�ŚŽƚ͕�ŝƌŽŶ͕�
ƌĂŝŶďŽǁ͕�ŐůŽƌǇ͕�,ŽƩĞƐƚ͕�ĐŽůĚĞƐƚ͘ 

sŝƐŝďůĞ 
ZĞƐŽůƵƟŽŶ ϲϰϬǆϰϴϬ 
&ƌĂŵĞ�ƌĂƚĞ Ϯϱ,ǌ 
>���ůŝŐŚƚ ^ƵƉƉŽƌƚ 

�ŝƐƉůĂǇ 

�ŝƐƉůĂǇ�ZĞƐŽůƵƟŽŶ ϯϮϬǆϮϰϬ 
�ŝƐƉůĂǇ�^ŝǌĞ ϯ͘ϱ�ŝŶĐŚ 

/ŵĂŐĞ�ŵŽĚĞ 
�ĚŐĞ�ĨƵƐŝŽŶ͕�ŽǀĞƌůĂǇ�ĨƵƐŝŽŶ͕�ƉŝĐƚƵƌĞ-
ŝŶ-ƉŝĐƚƵƌĞ͕�ŝŶĨƌĂƌĞĚ�ƚŚĞƌŵĂů�ŝŵĂŐŝŶŐ͕�
ǀŝƐŝďůĞ�ůŝŐŚƚ 

'ĞŶĞƌĂů 

tŽƌŬŝŶŐ�ƟŵĞ хϰ�ŚŽƵƌƐ�ŝŶ�ϮϱΣ� 

�ĂƩĞƌǇ��ŚĂƌŐĞ �Ƶŝůƚ-ŝŶ�ďĂƩĞƌǇ͕�ŝƚ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ƚŽ�
ƵƐĞ�нϱs�Θ�шϮ��ƵŶŝǀĞƌƐĂů�h^��ĐŚĂƌŐĞƌ 

tŝ&ŝ ^ƵƉƉŽƌƚ��ƉƉ�ĂŶĚ�W��ƐŽŌǁĂƌĞ�ĚĂƚĂ�
ƚƌĂŶƐŵŝƐƐŝŽŶ 

KƉĞƌĂƟŶŐ�ƚĞŵƉĞƌĂͲ
ƚƵƌĞ 

-ϮϬΣ�ΕнϲϬΣ� 

^ƚŽƌĂŐĞ�ƚĞŵƉĞƌĂƚƵƌĞ -ϰϬΣ�ΕнϴϱΣ� 
tĂƚĞƌƉƌŽŽĨ�ĂŶĚ�ĚƵƐƚͲ
ƉƌŽŽĨ 

/Wϱϰ 

�ŝŵĞŶƐŝŽŶ ϮϯϬŵŵ�ǆ�ϭϬϬŵŵ�ǆ�ϵϬŵŵ 
EĞƚ�tĞŝŐŚƚ ϰϮϬŐ 
WĂĐŬĂŐĞ�ĚŝŵĞŶƐŝŽŶ ϮϳϬŵŵ�ǆ�ϭϱϬŵŵ�ǆ�ϭϮϬŵŵ 
'ƌŽƐƐ�ǁĞŝŐŚƚ ϵϳϬŐ 

 
^ƚŽƌĂŐĞ 

�ĂƉĂĐŝƚǇ 
�Ƶŝůƚ-ŝŶ�ŵĞŵŽƌǇ͕�ĂďŽƵƚ�ϲ͘ϲ'�ĂǀĂŝůĂͲ
ďůĞ͕�ĐĂŶ�ƐƚŽƌĞ�ŵŽƌĞ�ƚŚĂŶ�ϮϬ͕ϬϬϬ�ƉŝĐͲ
ƚƵƌĞƐ 

WŝĐƚƵƌĞ�ƐƚŽƌĂŐĞ�ŵŽĚĞ 
^ŝŵƵůƚĂŶĞŽƵƐ�ƐƚŽƌĂŐĞ�ŽĨ�ŝŶĨƌĂƌĞĚ�
ƚŚĞƌŵĂů�ŝŵĂŐŝŶŐ͕�ǀŝƐŝďůĞ�ůŝŐŚƚ�ĂŶĚ�
ĨƵƐŝŽŶ�ŝŵĂŐĞƐ 

&ŝůĞ�ĨŽƌŵĂƚ d/&&�ĨŽƌŵĂƚ͕�ƐƵƉƉŽƌƚ�ĨƵůů�ĨƌĂŵĞ�ƉŝĐͲ
ƚƵƌĞƐ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĂůǇƐŝƐ 

/ŶƚĞƌĨĂĐĞ �ĂƚĂ�ĂŶĚ�ĐŚĂƌŐŝŶŐ�
ŝŶƚĞƌĨĂĐĞ 

h^��dǇƉĞ-�;^ƵƉƉŽƌƚ�ĐŚĂƌŐŝŶŐ�ĂŶĚ�
ĚĂƚĂ�ƚƌĂŶƐŵŝƐƐŝŽŶͿ 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

�.9�SRUWDEOH�LQVXODWLRQ�UHVLVWDQFH�
WHVWHU�LQVXODWLRQ�UHVLVWDQFH�

&DUDFWHUtVWLFDV 
¢=:-<���$DUH�GH�DOWD�
WHQVLyQ�GH�DLVODPLHQWR�FRP�
SUREDGRUHV�GH�UHVLVWHQFLD�
FRQ��-�����$��SDUD�OD�
PHGLFLyQ�GH�OD�UHVLVWHQFLD�
GH�DLVODPLHQWR" 
�'LVHxDGR�SDUD�FRQRFHU�ODV�
VLJXLHQWHV�QRUPDV�GH�VH�
JXULGDG� 
,(&������-�-�-����&$7�,9�
���9��&$7�,,,����9��JUDGR�
GH�FRQWDPLQDFLyQ��� 
,(&������-�����UHTXLVLWRV�
SDUD�PDQR�VRQGDV� 
�&RQ�DXWR-GHVFDUJD�OD�
IXQFLyQ 
&XDQGR�XQD�UHVLVWHQFLD�GH�
DLVODPLHQWR�FRPR�XQD�FDUJD�
FDSDFLWLYD�VH�PLGH�FDUJDV�
HOpFWULFDV�DOPDFHQDGRV�HQ�
FDSDFLWLYD�FLUFXLWRV�DX�
WRPiWLFDPHQWH�GDGR�GH�DOWD�
GHVSXpV�GH�OD�PHGLFLyQ�¢/D�
GHVFDUJD�SXHGH�VHU�UHYLVD�
GR�HQ�HO�PRQLWRU�GH�
WHQVLyQ" 

�/D�IXQFLyQ�GH�OX]�GH�IRQGR�
SDUD�IDFLOLWDU�HO�WUDEDMR�HQ�
GpELOPHQWH�LOXPLQDGR�XEL�
FDFLyQ�R�HQ�OD�QRFKH�WUDEDMR 
�%DU�SDQWDOOD�JUiILFD 
�$XGLEOH�\�YLVLEOH�HQ�'LUHF�
WR�DGYHUWHQFLD�GH�FLUFXLWR 
�&RQ�IXQFLyQ�GH�$XWR-
DSDJDGR�SDUD 
(O�LQVWUXPHQWR�DXWRPiWLFD�
PHQWH�VH�DSDJDUi�VL�QR�KD\�
IXQFLyQ�GH�FDPELR�R�ERWyQ�
GH�SUHQVD�SRU����PLQ�
¢&RQVHUYDU�OD�HQHUJtD�GH�OD�
EDWHUtD" 
�$XWR-PHGLFLyQ�\�YLVXDOL]D�
FLyQ�GH�3,��tQGLFH�GH�SRODU�
L]DFLyQ��'$5��DEVRUFLyQ�
GLHOpFWULFD�5DWLR�� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

+0�������N9�GLJLWDO�KLJK�YROWDJH�
LQVXODWLRQ�UHVLVWDQFH�WHVWHU�PHWHU 

/D�ySWLFD�GLJLWDO�SUREDGRU�GH�
UHVLVWHQFLD�GH�DLVODPLHQWR�VH�
KD�GHVDUUROODGR�XWLOL]DQGR�HO�
HIHFWR�)DUDGD\�GH�PDJQHWR-
ySWLFRV�GH�,(���������\�,(�
&������SDUD�SURGXFLU�XQ�ySWL�
FR�GLJLWDO�SUREDGRU�GH�UHVLVWHQ�
FLD�GH�DLVODPLHQWR� 
  
��ySWLFD�GLJLWDO�SUREDGRU�GH�
UHVLVWHQFLD�GH�DLVODPLHQWR�QR�
JHQHUDU�UDGLDFLyQ�\�SXOVR�HOHF�
WURPDJQpWLFR��)XHUWH�FDSDFL�
GDG�DQWL-LQWHUIHUHQFLD�\�SUHFLVD�
PHGLFLyQ�GH�GDWRV 
  
��GHVGH�TXH�OD�OX]�HV�XQ�
DLVODQWH�HO�DOWR�YROWDMH�SXHGH�
VHU�HIHFWLYDPHQWH�DLVODGR�
�SDUD�JDUDQWL]DU�OD�VHJXULGDG�
SHUVRQDO�GH�HO�RSHUDGRU��<�OD�
SUHFLVLyQ�\�OD�ILDELOLGDG�GH�OD�
PXHVWUD�GH�GDWRV�JDUDQWL]DGD�
PLHQWUDV�TXH�OD�VXSUHVLyQ�GH�
UXLGR 
  
��SXHGH�KDFHU�IUHQWH�FRQ�VX�
GXUR�HQWRUQR�GH�SUXHED" 
  
�����-SXOJDGDV�GH�SDQWDOOD�
JUDQGH�SDQWDOOD�UHDO�WHQVLyQ�

GH�SUXHED�GH�FRUULHQWH�GH�IXJD�
GH 
  
��FLHUWR�GHVFDUJD�DXWRPiWLFD�
IXQFLyQ�QR�QHFHVLWD�PDQ�
XDOPHQWH�GHVFDUJD 
  
£��FRUWR-FLUFXLWR���P$�IXHUWH�
FDSDFLGDG�DQWL-LQWHUIHUHQFLD� 
  
��GH�DOWD�SRWHQFLD�GH�VDOLGD�GH�
HO�LQVWUXPHQWR�WLHPSR�UHDO�
PHGLFLyQ�GH�WHQVLyQ��UHDO�FDU�
JDGR�GH�WHQVLyQ�GH�OD�PXHV�
WUD��FRUULHQWH�GH�IXJD�GH�
PHGLFLyQ�GHVFDUJD�DXWRPiWLFD�
�$OWD�7HQVLyQ�GH�PHGLFLyQ� 
  
��LQWHOLJHQWH�IXQFLyQ�GH�YR] 
 'LVHxDGR�HQ�HVWULFWD�FRQ�
IRUPLGDG�FRQ�ODV�QRUPDV�GH�
VHJXULGDG�WHQVLyQ�GH�VDOLGD��
���Y�����Y�����Y�����Y�
�����Y 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

����RKP�'LJLWDO�EXFOH�UHVLVWHQFLD�
GH�WLHUUD�PHGLGRU�SLQ]D�HQ�OD�7LHUUD�

(O�QXHYR�SUREDGRU�GH�UHVLVWHQFLD�D�OD�WLHUUD�WLSR��������6HULHV�VH�DSOLFD�DPSOLDPHQ�
WH�HQ�OD�PHGLFLyQ�GH�UHVLVWHQFLD�DO�VXHOR��PHGLFLyQ�GH�UHVLVWHQFLD�DO�EXFOH�HQ�FDP�
SRV�WDOHV�FRPR�HQHUJtD�HOpFWULFD��WHOHFRPXQLFDFLRQHV��PHWHRURORJtD��HWF�DO�PHGLU�HO�
VLVWHPD�GH�WLHUUD�FRQ�EXFOH��QR�HV�QHFHVDULR�GHVFRQHFWDU�HO�FDEOH�GH�WLHUUD�VLQ�HOHF�
WURGR�DX[LOLDU��/R�TXH�VLJQLILFD�PiV�VHJXUR�\�UiSLGR�� 

/DV�HVSHFLILFDFLRQHV�WpFQLFDV 

)XQFLyQ 3UXHED�GH�UHVLVWHQFLD�DO�VXHOR��SUXHED�GH�UHVLV�
WHQFLD�DO�EXFOH 

)XHQWH�GH�DOLPHQWDFLyQ �9'&���8GV�GH�/5��EDWHUtDV�DOFDOLQDV 
5DQJR�GH�UHVLVWHQFLD ����-����ȍ 
5HVLVWHQFLD�GH�OD�UHVROX�
FLyQ ������ȍ 

$OWD�3UHFLVLyQ�GH�UHVLV�
WHQFLD �����������ȍ 

'H�OD�PHPRULD�GH�GDWRV ���FRQMXQWRV 
8PEUDO�GH�DODUPD�UDQJR�
GH�DMXVWH 5HVLVWHQFLD���-����ȍ 

$ODUPD�GH�VRQLGR�\�OX] 
³7RQR�GH�DODUPD��VtPEROR�GH�DODUPD�SDUSDGH�
DQWH��SXOVD�OD�WHFOD�$/�SDUD�HQFHQGHU��DSDJDU�OD�
DODUPD�R�HVWDEOHFHU�HO�XPEUDO�GH�DODUPD� 

,QWHUIHUHQFLD�GH�VHxDO�GH�
UHFRQRFLPLHQWR ³7RQR-SLWLGR-WRQR��VtPEROR�GH�UXLGR�SDUSDGHDQGR 

7UDEDMR�GH�WHPSHUDWXUD�\�
KXPHGDG -��&-��&������5+-�����5+ 

3DQWDOOD�/&'�GH�SDQWDOOD 3DQWDOOD�/&'�GH���GtJLWRV��SDQWDOOD�/î:����PP�î�
����PP 

7DPDxR�GH�OD�DEUD]DGHUD ĳ��PP 

$EUD]DGHUD�GH�DSHUWXUD�
HQ ��PP 

'H�3HVR ����J��FRQ�EDWHUtDV� 

$EUD]DGHUD�GH�GLPHQVLyQ /î:î7�����PP�[���PP�[���PP 

1LYHO�GH�SURWHFFLyQ 'REOH�DLVODPLHQWR 

&DUDFWHUtVWLFD�HVWUXFWXUDO $EUD]DGHUD�GH�&7 

&DPELR &DPELR�DXWRPiWLFR 
&DPSR�PDJQpWLFR�H[WHU�
QR ���$�P 

([WHUQD�FDPSR�HOpFWULFR ���9�P 
8Q�WLHPSR�GH�PHGLFLyQ ����VHJXQGR 
)UHFXHQFLD�GH�PHGLFLyQ�
GH�UHVLVWHQFLD !���.+] 

6H�PLGH�OD�IUHFXHQFLD�
DFWXDO 0HGLFLyQ�DXWRPiWLFD�GH������+] 

,QGLFDFLyQ�GH�EDWHUtD�EDMD (O�VtPEROR�GH�OD�EDWHUtD�EDMD�VH�PXHVWUD�FXDQGR�
OD�EDWHUtD�HV�PHQRU�TXH�����9 

0HPRULD�FRPSOHWD�LQ�
GLFDFLyQ 

(O�VtPEROR�PHPV�SDUSDGHD�FXDQGR�WRGRV�ORV����
MXHJRV�GH�PHPRULD�HVWiQ�OOHQRV 

3RU�LQGLFDFLyQ�GH�UDQJR 'H�LQGLFDFLyQ�GH�UDQJR�³2/ȍ´����³/����´�R�³2/�
XQ´ 

$XWR�3RZHU-RII ��PLQXWRV�GHVSXpV�GHO�DUUDQTXH 

&RQVXPR�GH�HQHUJtD 
0i[LPR�GH����PD�\D�VHD�HQ�DUUDQTXH�R�QRUPDO�
PHQWH�IXQFLRQDQGR��WUDEDMDQGR�FRQWLQXDPHQWH�
GXUDQWH����KRUDV 

,QWHUID]�56�����RSFLRQDO� 

/RV�GDWRV�JXDUGDGRV�HQ�HO�PHGLGRU�VH�FDUJDQ�DO�
RUGHQDGRU�D�WUDYpV�GH�OD�LQWHUID]�56����\�HO�
FDEOH�GH�GDWRV��\�OXHJR�JHQHUDQ�DUFKLYRV�GH�
LQIRUPH 

$FFHVRULRV 0HGLGRU����XQLGDG��DQLOOR�GH�SUXHED����XQLGDG��
PDOHWD�GH�PHWUR����XQLGDG��EDWHUtDV����XGV��/5�� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

7HVW�6HW�IRU�,QVXODWLRQ�
2LO	(OHFWULFDO�(TXLSPHQW 

3URGXFW�)HDWXUHV� 
  

· ��0XOWL-IXQFWLRQ��IXOO\�DXWR�
PDWLF�RSHUDWLRQ�ZLWK�PHQX�QDYL�
JDWLRQ 

· ��2LO�'LHOHFWULF�'LVVLSDWLRQ��
5HVLVWLYLW\��5HODWLYH�GLHOHFWULF�
FRQVWDQW�DQG�&DSDFLW\�WR�EH�
PHDVXUHG�ZLWK�RQH�LQVWUXPHQW� 

· ��6)��&DSDFLWRU�5HIHUHQFH�
LQVLGH�ZLWK�WUL-HOHFWURGH�VWUXFWXUH��
HOLPLQDWH�VWUD\�FDSDFLWDQFH�HUURU�
XSRQ�WHVW�UHVXOW� 

· ��$&-'&-$&�WHVW�SRZHU�GH�
VLJQ��HYHQ�SRZHUHG�E\�JHQHUDWRU��
WKH�LQVWUXPHQW�FDQ�RSHUDWH�QRU�
PDOO\� 

· ��+HDW�RLO�FXS�E\�+LJK-
IUHTXHQF\�LQGXFWLYH�SULQFLSOH��3,'�

DOJRULWKP�QRQ-FRQWDFW��VKRUW�–
WLPH��XQLIRUP�KHDWLQJ��WHPSHUD�
WXUH�HDV\�WR�EH�FRQWUROOHG 

· ��2YHU-�YROWDJH�RYHU�-
FXUUHQW���VKRUW�FLUFXLW�SURWHFWLRQ 

· ��$XWRPDWLF�FDOLEUDWLQJ�WR�
HQVXUH�WHVW�DFFXUDF\ 

· ��/&'�GLVSOD\��0LFUR-3ULQWHU�
LQVLGH� 

· ��'DWH�WLPH�GLVSOD\��WHVW�GDWD�
VWRUDJH� 

· ���$XWRPDWLF�RLO�GUDLQ�IXQF�
WLRQ�FDQ�EH�PDGH�WR�RUGHU 

7HFKQLFDO�6SHFLILFDWLRQV� 
  

· ��3RZHU�FRQVXPSWLRQ������: 

· ��7HVW�YROWDJH�UDQJH� �$&����a����9�$&���+]�YDULDEOH�FRQWLQXRXVO\ 
 � � � � � � �'&��a���9��YDULDEOH�FRQWLQXRXVO\ 

· ��7HPSHUDWXUH�WHVW�UDQJH���a����& 

· ��'LHOHFWULF�'LVVLSDWLRQ  � � � � 7HVW�UDQJH����������a���  

· ��$FFXUDF\����UHDGLQJî����������� � 0LQLPXP�UHVROXWLRQ����������  

· ��5HVLVWLYLW\��0HDVXUHPHQW�UDQJH������0ȍ�Pa��7ȍ�P  � $FFXUDF\������ � 0LQLPXP�UHVROXWLRQ��
�����0ȍ�P   

· ��5HODWLYH�GLHOHFWULF�FRQVWDQW�� 7HVW�UDQJH������a������� $FFXUDF\������UHDGLQJ�  0LQLPXP�UHVROXWLRQ��
����� 

· ��&DSDFLW\� � 7HVW�5DQJH��S)a���3I � $FFXUDF\����UHDGLQJî������S)� � 0LQLPXP�UHVROXWLRQ�����S) 

· ��(QYLURQPHQWDO�FRQGLWLRQ� � � �:RUNLQJ�WHPSHUDWXUH������&a�����& � � �5HODWLYH�KXPLGLW\�������5+��QR�
GHZ 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

3UREDGRU�GH�5HVLVWHQFLD�D�WLHUUD 

+7����(O�SUREDGRU�GH�UHVLVWHQFLD�D�
WLHUUD�GH�UHVLVWLYLGDG��WDPELpQ�OODPDGR�
VXHOR�SUREDGRU�GH�UHVLVWLYLGDG��HV�XQ�
LQVWUXPHQWR�GH�XVR�FRP~Q�SDUD�PHGLU�
PHGLGRUHV�GH�UHVLVWHQFLD�D�WLHUUD�GH�
XVR�FRP~Q�� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

0LFUR�RKPtPHWUR�*'+/-���$�LQWHOLJHQWH�GH�FRQWDFWR�
FRPSUREDGRU�GH�UHVLVWHQFLD 
   

'HVFULSFLRQ� 
 
'H�DOWD�SUHFLVLyQ�GH�DOL�
PHQWDFLyQ�GH�FRUULHQWH�FRQ�
VWDQWH�DXWRPiWLFR�DXPHQWR�
DFWXDO�PRGR�VLQ�DMXVWH�PDQX�
DO��/D�SUXHED�HV�UiSLGR�\�SUH�
FLVR" 
�(O�XVR�GH�FXDWUR-WHUPLQDO�
PpWRGR�GH�FDEOHDGR�HIHFWLYD�
PHQWH�HOLPLQDU�OD�LQWHUIHUHQFLD�
SURGXFLGD�SRU�FDEOH�GH�SUXHED�
GH�UHVLVWHQFLD� 
£�$PSOLD�JDPD�DOWD�SUHFLVLyQ�
HO�UDQJR�GH�PHGLFLyQ�GH�UHVLV�
WHQFLD�TXH���Pȍ� 
�(Q����$��3UXHED�GH�WLHPSR�
SXHGH�OOHJDU�D���a����V�TXH�
VH�UH~QH�YDULRV�HQ�HO�VLWLR� 
�*UDQ�VDOLGD�GH�FRUULHQWH�SDUD�
XQ�ODUJR�WLHPSR�TXHPDQGR�HO�
LQWHUUXSWRU�SHOtFXOD�GH�y[LGR�
TXH�OD�PHGLGD�PiV�UHDO 
�&RQ�FRQVWUXLGR�HQ�HVWiQGDU�
UHVLVWHQFLD�HQ�WLHPSR�UHDO-HQ�
LQWHULRU�\�H[WHULRU�FDEOHDGR�
FRQGLFLyQ�SDUD�PHMRUDU�OD�
SUXHED�GH�ILDELOLGDG 
�3DQWDOOD�GH�UHVLVWHQFLD�DFWXDO�
GH�WLHPSR�OD�VLWXDFLyQ�\�OD�
SURQWLWXG�GH�OD�LQIRUPDFLyQ�HQ�
OD�PLVPD�SDQWDOOD�PDQXDO�
GLVHxR�GH�OD�LQWHUID]�GH�
RSHUDFLyQ�VLPSOH�\�IiFLO�GH�
XVDU 
�(VWDEOH�FRUULHQWH�GH�VDOLGD�
FRQ�P~OWLSOHV�PDUFKDV�GH�OD�
VDOLGD�GH�ODV�FRUULHQWHV�\�OD�
SUXHED�GH�UHVLVWHQFLD�UDQJR�
HV�GH 
£�/DUJR�WLHPSR�GH�WUDEDMR�\�
WLHQH�SHUIHFWR�IXQFLRQHV�GH�
SURWHFFLyQ�FRPR�GH�FLUFXLWR�
DELHUWR�SURWHFFLyQ�\�SURWHFFLyQ�
GH�VREUHFDOHQWDPLHQWR� 
�����SXOJDGDV�GH�SDQWDOOD�
JUDQGH�SDQWDOOD�FRORU�/&'�FRQ�
DOWD�EULOOR�OHJLEOH�HQ�OD�OX]�GHO�
VRO� 
�&RQVWUXLGR�HQ�LPSUHVRUD�
WpUPLFD�IiFLO�D�ORV�GDWRV�GH�

LPSUHVLyQ� 
������FRQMXQWRV�GH�GDWRV�GH�
DOPDFHQDPLHQWR 
¢�7LSR�HXURSHR�PDQHMDU�
UiSLGR�FRQMXQWD�\�FLHUUH�GH�
GLVHxR�GH�JUDQ�VXSHUILFLH�GH�
FRQWDFWR�\�IXHUWH�FDSDFLGDG�GH�
IOXMR" 
�&RPELQDGR�FKDVLV�SODQ�GH�
FRQILJXUDFLyQ�GH�ORV�XVXDULRV�
SXHGHQ�FRPELQDU�IiFLOPHQWH�
LQVWUXPHQWRV�\�DFFHVRULRV 
¢�&XHQWD�JHQHUDO�GH�HP�
EDODMH�\�WUDQVSRUWH�SDUD�TXH�
ORV�XVXDULRV�WLHQHQ�XQD�H[SHUL�
HQFLD�PiV�UHODMDGD" 
�(O�GLVHxR�LQWHJUDO�GH�WLSR�GH�
HOHYDFLyQ�\�HO�GHVPRQWDMH�\�
PRQWDMH�GH�OD�HVWUXFWXUD�GH�
HVTXHOHWR�WLSR�FRQYHQLHQWH�
SDUD�LQVSHFFLyQ�\�PDQWHQ�
LPLHQWR 
�/D�HVWUXFWXUD�HPEHELGD�GH�
WRGD�OD�PiTXLQD�VH�GLVSHUVD�HO�
HVWUpV��$EVRUFLyQ�GH�FKRTXH�\�
GH�WUDWDPLHQWR�GH�JDUDQWL]DU�OD�
ILDELOLGDG�GH�OD�ORJtVWLFD 
¢�(Q�IRUPD�GH�FXxD�GHVYL�
DFLyQ�FRQGXFWR�GH�DLUH�PHMR�
UDU�OD�FDSDFLGDG�GH�GLVLSDFLyQ�
GH�FDORU�DPSOLDU�FRQVLGHUDEOH�
PHQWH�OD�YLGD�GH�VHUYLFLR" 
¢�3HTXHxR�YROXPHQ�GH�SHVR�
QR�VXSHULRU�D��NJ�TXH�HV�PX\�
DGHFXDGR�SDUD�HQ�HO�XVR�GHO�
VLWLR" 
�(TXLSDGR�FRQ�LQWHUID]�86%�R�
OD�LQWHUID]�%OXHWRRWK�IXQFLyQ�HO�
DQILWULyQ�SXHGH�VHU�FRQHFWDGR�
FRQ�3&�R�WDEOHWD�FRPSXWDGRUD�
WHOpIRQR�PyYLO�HWF��$�WUDYpV�GH�
FDEOH�R�LQDOiPEULFR�SDUD�FRQ�
WURODU�HO�GLVSRVLWLYR�\�JHQHUDU�
LQIRUPH�GH�SUXHED�D�WUDYpV�GH�
OD�FRPSXWDGRUD�KRVW�R�$33�
�2SFLRQDO� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

0LFUR�RKPtPHWUR�*'+/-���$�LQWHOLJHQWH�GH�FRQWDFWR�
FRPSUREDGRU�GH�UHVLVWHQFLD 
   

$FFRUGLQJ�WR�WKH�UHTXLUHPHQWV�RI�WKH�QHZ�SRZHU�3UHYHQWLYH�
WHVWLQJ�SURFHGXUHV��FRQGXFWLYH�ORRS�UHVLVWDQFH�WHVWLQJ�RI�
YDULRXV�VZLWFKLQJ�GHYLFHV�LV�PXVW�EH�PHDVXUHG��ZKRVH�WHVW�
LQJ�FXUUHQW�FDQ�QRW�EH�OHVV�WKDQ����$��&RQWLQXRXV�&XUUHQW�
WLPH�VKDOO�QRW�EH�OHVV�WKDQ�RQH�PLQXWH� 
  
,(&����$����$�&RQWDFW�5HVLVWDQFH�DQG�/RRS�5H�
VLVWDQFH�7HVWHU
V�)HDWXUHV� 

· FRQVWDQW�FXUUHQW�RXWSXW��RSHQ�FLUFXLW�YROWDJH�XS�WR���9 

· RXWSXW�FXUUHQW�RI�WKH�LQVWUXPHQW�LV�ODUJH��OLJKW�ZHLJKW 

· SRVVHVVLQJ�SHUIHFW�SURWHFWLRQ�FLUFXLW��UHOLDELOLW\ 

· :LWK�RQH�PLQXWH�WHVWLQJ�IXQFWLRQ��PHHWLQJ�WKH�VSHFLILHG�
WHVW 

 
,(&����$����$�&RQWDFW�5HVLVWDQFH�DQG�/RRS�5H�
VLVWDQFH�7HVWHU
V�3DUDPHWHUV� 
2XWSXW�FXUUHQW������$����$         
2SHQ�FLUFXLW�YROWDJH�����9 
0HDVXUHPHQW�WLPH���PLQ      
0HDVXUHPHQW�UDQJH���a���� Pȍ ������Pȍ 
5HVROXWLRQ���ȝȍ�            
$FFXUDF\����������UGJ���ZRUGV� 
'LPHQVLRQV������PP�����PP�����PP 
,QVWUXPHQW�ZHLJKW���.J 
���$�GLJLWDO�ORRS�UHVLVWDQFH�WHVWHU
V FRQGLWLRQV� 
7HPSHUDWXUH��-���a���         
+XPLGLW\������5+ 
3RZHU�VXSSO\��$&���a���9� � �  
3RZHU�IUHTXHQF\������+] 

,(&����$����$�&RQWDFW�5HVLVWDQFH�DQG�
/RRS�5HVLVWDQFH�7HVWHU
V�,QWURGXFWLRQ� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

+7+/-���$����$�3RUWDEOH�'LJLWDO����$�&RQWDFW�/RRS�
5HVLVWDQFH�7HVWHU�0LFUR�2KPPHWHU 

 �   
1RZDGD\V�3RZHU�6\VWHPV�
ZLGHO\�XVH�PRGHO�4-���'&�
GRXEOH�DUP�EULGJH�WR�PHDVXUH�
FRQWDFW�UHVLVWDQFH��'&�UH�
VLVWDQFH�DQG�/RRS�UHVLVWDQFH�
RI�KLJK-YROWDJH�FLUFXLW�EUHDN�
HU��ZKLOH�WKH�PLQLPXP�FXUUHQW�
RI�VXFK�PRGHO�LV��P$�ZKLFK�
KDUGO\�ILQG�WKH�GHFUHDVH�RI�
FURVV-VHFWLRQDO�DUHD�RI�WUDQV�
IRUPHUV¶�FRQGXFWLYH�FLUFXLW�
FRQGXFWRU��7KH�PHDVXUHPHQW�
RI�ORRS�UHVLVWDQFH�RI�KLJK�YROW�
DJH�VZLWFKJHDU�LV�DIIHFWHG�E\�
RLO�OD\HU�DQG�R[LGH�EHWZHHQ�
VWDWLF�DQG�G\QDPLF�FRQWDFW�
SRUW��VR�WKH�UHVLVWDQFH�PHDV�
XUHPHQW�YDOXH�ZLOO�EH�VHYHUDO�
WLPHV�ODUJHU��DQG�FDQQRW�UH�
IOHFW�WKH�WUXH�YDOXH�RI�FRQWDFW�
UHVLVWDQFH��7KHUHIRUH��WKH�
0LQLVWU\�RI�(OHFWULF�3RZHU�LQ�
QDWLRQDO�VWDQGDUGV�6'���-���
�$&����.9�(OHFWULFDO�(TXLS�
PHQW�7UDQVIHU�DQG�3UHYHQWLYH�
7HVW�3URFHGXUH��DQG�QHZ�
YHUVLRQ�RI���(OHFWULFDO�(TXLS�
PHQW�3UHYHQWLYH�7HVW�3URFH�
GXUH��VWLSXODWH�WKDW�WKH�WHVWLQJ�
FXUUHQW�RI�FLUFXLW�EUHDNHU�DQG�

LVRODWLQJ�VZLWFK�FRQWDFW�UH�
VLVWDQFH�LV�QRW�OHVV�
WKDQ ���$ WR�HQVXUH�DFFXUDWH�
WHVW�UHVXOWV� 
+7+/-���$�0LFUR�RKPPHWHU�
PHDVXUHV�XS�WR�WKH�ODWHVW�
SRZHU�V\VWHP�VWDQGDUGV--'/�
7�����-�����GHVLJQHG�IRU�
PHDVXULQJ�ORRS�UHVLVWDQFH�RI�
6ZLWFKLQJ�&RQWURO�(TXLSPHQW�
XVLQJ�+LJK-IUHTXHQF\�VZLWFK�
LQJ�SRZHU�VXSSO\�WHFKQRORJ\�
DQG�GLJLWDO�FLUFXLW�WHFKQRORJ\��
7HVW�FXUUHQW�RI�WKH�7HVWHU�LV�
'&����$�ZKLFK�LV�UHFRP�
PHQGHG�LQ�WKH�QDWLRQDO�VWDQG�
DUGV��7KH�WHVWHU�FDQ�PHDVXUH�
WKH�ORRS�UHVLVWDQFH�DW�WKLV�
YDOXH�DQG�GLVSOD\�WKH�UHVXOW�LQ�
GLJLWDO��,W�LV�KLJK�SUHFLVLRQ�DQG�
JRRG�VWDELOLW\�DQG�FDQ�PHHW�
PRVW�SRZHU�V\VWHPV¶�UHTXLUH�
PHQWV�LQ�RQVLWH�KLJK-YROWDJH�
VZLWFKHV�PDLQWHQDQFH�DQG�
KLJK-YROWDJH�VZLWFKHV�IDFWRU\�
ORRS�UHVLVWDQFH�PHDVXUHPHQW��
�,W�SHUIRUPDQFHV�DFFXUDWHO\�
DQG�VWDEO\� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

*'+/-���$�'LJLWDO�&RQWDFW�5HVLVWDQFH�7HVWHU�
0LFUR�2KPPHWHU 
 � �   

· *'+/-���$�'LJLWDO�&RQWDFW�5HVLVWDQFH�7HVWHU�0LFUR�
2KPPHWHU LV�WR�WHVW�WKH�FRQWDFW�UHVLVWDQFH�RI�FLUFXLW�EUHDNHU�RU�
KLJK�FXUUHQW�FDEOH�FRQWDFWV� 

· *'+/-���$�'LJLWDO�&RQWDFW�5HVLVWDQFH�7HVWHU�0LFUR�
2KPPHWHU LV�GHVLJQHG�DFFRUGLQJ�WR ,(&�������7KH�PDLQ�DSSOL�
FDWLRQ�RI�WKH� 5HVLVWDQFH�0LFUR-2KPPHWHU�LV�PHDVXUHPHQW�RI�
FLUFXLW�EUHDNHU�FRQWDFW�UHVLVWDQFH� 

· $OO�WKH�WHVW�UHVXOWV�RI�WKH�0LFUR-2KPPHWHU�FRXOG�EH�SULQW�E\�
WKH PLFUR-SULQWHU ZKLFK�LV�LQWHJUDWHG�LQ�WKH�WHVWHU� 

· $OVR�DOO�WKH�WHVW�UHVXOWV�VDYHG�LQ�WKH�WHVWHU�FRXOG�EH�XSORDG�WR�
3&�FRPSXWHU�DQG�WKHQ�FRQYHUW�WR�06�:25'�GRFXPHQW� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

,(&�6WDQGDUG����$�0LFUR�RKPPHWHU�'LJLWDO�&LUFXLW�
%UHDNHU�&RQWDFW�5HVLVWDQFH�7HVW�6HW 
 � � �   

+=-���� &LUFXLW�UHVLVWDQFH�LQVWUXPHQW�LV�D�FDUH�

IXOO\� GHYHORSHG� KLJK� SUHFLVLRQ�� GLJLWDO� VZLWFK�

GHWHFWLRQ�LQVWUXPHQW�E\�WKH�,(&�VWDQGDUG 

$QG� 35&
V� /DWHVW� HOHFWULF� SRZHU� H[HFXWLRQ�

VWDQGDUG� '/�7�����-����� 5HJXODWLRQV�� 7KH�

,QVWUXPHQW�DGRSW�+LJK�IUHTXHQF\�KLJK�SRZHU 

&RQVWDQW� FXUUHQW� VZLWFKLQJ� SRZHU� VXSSO\� WHFK�

QRORJ\� WR� GHWHFW� WKH� 0LFUR� RKP� FRQWDFW� UH�

VLVWDQFH��7KH�,QVWUXPHQW�LV�ZLGHO\�XVHG�IRU 

9DULHWLHV� RI� WKH� VZLWFKHV� DQG� &RQWDFW� UH�

VLVWDQFH� RI� VZLWFKHV� DQG� HOHFWULFDO� DSSOLDQFHV��

&LUFXLW� UHVLVWDQFH� DQG� 3RZHU� FDEOHV�� FRQWDFW�

UHVLVWDQFH�RI�ZHOGLQJ�VHDP�GHWHFWLRQ� 

7KH�PHDVXUHPHQW�GDWD�LV�DFFXUDWH�DQG�FRUUHFW��

KLJK� VWDELOLW\� DQG� VDWLVI\� WKH� UHTXLUHPHQWV� RI�

3RZHU�� SRZHU� VXSSO\� GHSDUWPHQW� RQ-VLWH� KLJK-

YROWDJH�VZLWFK�UHSDLU 

$QG� KLJK� YROWDJH� VZLWFK� IDFWRU\� FLUFXLW� UH�

VLVWDQFH�WHVW��7KH�RXWSXW�FXUUHQW�DQG�PHDVXUH�

PHQW�UHVLVWDQFH�VLPXOWDQHRXVO\�RXWSXW�WR�WKH 

��.�WUXH�FRORU�/&'�'LVSOD\��7HVWLQJ�UHVXOWV�FDQ�

EH�VWRUHG�LQ�WKH�8-IODVK�GLVN��3RZHU�GRZQ�VWRU�

DJH�FDQ�PHHW�WKH�GDWD�TXHU\�DW�DQ\�WLPH 

1. Measuring the large current, fully meet the National standard requirements of measurements  Contact resistance related. 
2. Output high voltage, measurement range is wide. 
3. The test current comes from the high precision current constant current power supply, without manual adjustment, the test is fast 
and accurate. 
4. Four terminal connection methods are adopted to effectively eliminate the influence of the test line resistance on the test results. 
5. 320X240 dot matrix ultra small pixel dot 65K true color LCD. 
6. Instrument with a calendar clock and power down memory, can store the test data at any time 
7. The instrument is equipped with a micro printer, RS232 and USB interface, and computer communication, U disk storage 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

$XWRPDWLF�FLUFXLW�EUHDNHU�DQDO\]HU�EHVW�SULFH�
FLUFXLW�EUHDNHU�DQDO\VLV� � � � � 

���3HUIRUPDQFH 

D��7LPH� ���LQKHUHQW�LQ�WKH�IUDFWXUH�SRLQWV��FORVLQJ�WLPH��ZLWK�

WKH�VDPH�SHULRG��DQG�ZKLWH�WKH�VDPH�SHULRG� 

E� 5HFORVLQJ��HDFK�IUDFWXUH�WRJHWKHU�-�VXE��VXE�-�WRJHWKHU��VXE�

-�+RSHZHOO�-�VXE-SURFHVV�WLPH��RQH�SRLQW��D�WLPH�LV�WKH�WLPH�RI�

WKH�WZR-LQ-JROG�VKRUW�WLPH��FXUUHQW�WLPH�YDOXH� 

F� 6SHHG��MXVW�QRZ��MXVW�FORVLQJ�VSHHG��PD[LPXP�VSHHG��WLPH�

-�VWURNH�FKDUDFWHULVWLF�FXUYH� 

G� 6WURNH��WRWDO�WULS��RSHQ�GLVWDQFH��RYHU-WUDYHO��WKH�RYHUVKRRW�

WUDYHO��UHERXQG�DPSOLWXGH� 

H��&XUUHQW��SRLQWV��FORVLQJ�FRLO�SRLQWV��FORVLQJ�WKH�FXUUHQW�YDO�

XH��WKH�FXUUHQW�ZDYHIRUP�GLDJUDP� 

I��2SHUDWLQJ�9ROWDJH� '&���a����9���$ GLJLWDO�PDFKLQH�DG�

MXVWDEOH�EUHDNHU�RSHUDWLRQ�SRZHU�VXSSO\��WR�DXWRPDWLFDOO\�

FRPSOHWH�ORZ�YROWDJH�RSHUDWLRQ�WHVW�RI�WKH�EUHDNHU��PHDVXULQJ�

WKH�YDOXH�RI�WKH�RSHUDWLQJ�YROWDJH�RI�WKH�FLUFXLW�EUHDNHU� 

���&KDUDFWHULVWLFV 

D� $OO�PRGHOV�VXLWDEOH�IRU�GRPHVWLF�DQG�IRUHLJQ�SURGXFWLRQ�RI�

6)��VZLWFKJHDU��*,6�FRPELQDWLRQ�RI�HOHFWULFDO��YDFXXP�

VZLWFK��RLO�VZLWFK�PHFKDQLFDO�SURSHUWLHV�WHVW 

E� 6XSHU�DQWL-MDPPLQJ�FDSDELOLW\�����.9�VXEVWDWLRQ�WKH�E\�

SDVV�EXV�FKDUJHG�FDVH�FDQ�HDVLO\�WHVW�WR�DFFXUDWHO\�PHDVXUH� 

F��8QLYHUVDO�VSHHG�VHQVRU��VWUDLJKW�OLQH�OLQHDU�VHQVRU��URWDU\�

VHQVRU��H[WUHPHO\�HDV\�WR�LQVWDOO�DQG�VLPSOH� 

G��6ZLWFKLQJ�RSHUDWLRQ�RQFH�REWDLQHG�WKH�VZLWFK�PHFKDQLFDO�

SURSHUWLHV�WHVWLQJ�RI�DOO�GDWD�DQG�WKH�FRUUHVSRQGLQJ�ZDYHIRUP�

6SHFWUXP� 

H� 7KH�KRVW�ILHOG�WHVW�GDWD��WKH�PDFKLQH�FDQ�EH�VWRUHG�LQ�WKH�

UHDO-WLPH�FORFN��HDV\�WR�WKH�DUFKLYH�VDYH�WKH�WHVW�GDWH��WLPH� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

���$����$����$�KLJK�YROWDJH�FLUFXLW�EUHDNHU�
FRQWDFW�UHVLVWDQFH�WHVWHU�FLUFXLW�EUHDNHU�DQDO\]HU 

 � ,1)250$&,21� 

· 7KH�WHVW�FXUUHQW�LV�ODUJH�DQG�IXOO\�PHHWV�WKH�QDWLRQDO�VWDQGDUG�
UHTXLUHPHQWV�IRU�WKH�WHVW�FRQWDFW�UHVLVWDQFH� 

· 7KH�RXWSXW�YROWDJH�LV�KLJK�DQG�WKH�PHDVXUHPHQW�UDQJH�LV�
ZLGH� 

· 7KH�WHVW�FXUUHQW�FRPHV�IURP�KLJK�SUHFLVLRQ�FXUUHQW�FRQVWDQW�
FXUUHQW�SRZHU�VXSSO\�ZLWKRXW�PDQXDO�DGMXVWPHQW��DQG�WKH�WHVW�
LV�IDVW�DQG�DFFXUDWH� 

· 7KH�HIIHFW�RI�WKH�WHVW�OLQH�UHVLVWDQFH�RQ�WKH�WHVW�UHVXOWV�LV�HI�
IHFWLYHO\�HOLPLQDWHG�E\�XVLQJ�WKH�IRXU�WHUPLQDO�ZLULQJ�PHWKRG� 

· 7KH�WHVW�VSHHG�LV�IDVW��DQG�WKH�GDWD�LV�GLVSOD\HG�DURXQG����
VHFRQGV� 

· 7KH�LQVWUXPHQW�XVHV�WKH����;���GRW�PDWUL[�/&'�VFUHHQ��
ZKLFK�LV�DOO�GLVSOD\HG�LQ�&KLQHVH�DQG�LV�FRQYHQLHQW�IRU�WKH�
FXVWRPHUV�WR�XVH� 

· 7KH�LQVWUXPHQW�KDV�WKH�IXQFWLRQ�RI�UHDO-WLPH�SULQWLQJ�RI�WHVW�
GDWD� 

· ,QWHOOLJHQW�SRZHU�PDQDJHPHQW�WHFKQRORJ\��WKH�LQVWUXPHQW�LV�
DOZD\V�ZRUNLQJ�LQ�WKH�PLQLPXP�SRZHU�VWDWH��HIIHFWLYHO\�UHGXF�
LQJ�WKH�LQWHUQDO�KHDW�RI�WKH�LQVWUXPHQW�DQG�VDYLQJ�HQHUJ\� 

· 7KH�LQVWUXPHQW�KDV�WKH�IXQFWLRQ�RI�FORFN�DQG�GDWD�VWRUDJH��
ZKLFK�LV�FRQYHQLHQW�IRU�XVHUV�WR�TXHU\�DQG�PDQDJH�WKH�WHVW�
GDWD� 

· 7KH�LQVWUXPHQW�LV�HTXLSSHG�ZLWK�D�WKHUPRVHQVLWLYH�SULQWHU�WKDW�
FDQ�SULQW�WKH�WHVW�GDWD�LQ�UHDO�WLPH�� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

*0-��N9�'LJLWDO�,QVXODWLRQ�5HVLVWDQFH�7HVWHUV�
0HWHU�0HJRKPPHWHU�0HJJHU�9ROWPHWHU���N9�
����*RKP� � 

���:LWK�VWURQJ�DQWL-HOHFWULF�ILHOG�LQWHUIHUHQFH�DELOLW\�XS�WR��P$�
���+]���LW�LV�VXLWDEOH�IRU����N9�VXEVWDWLRQ�ZLWKRXW�GLVPDQWOLQJ�
ZLUH�WR�WHVW�LQVXODWLRQ�UHVLVWDQFH�RI����N9�ODUJH-VFDOH�WUDQV�
IRUPHU� 
���7KH�VKRUW-FLUFXLW�FXUUHQW�RI�WHVW�SRZHU!��P$��PD[LPXP�XS�WR�
��P$��%H�VXLWDEOH�IRU�WHVWLQJ�KLJK�FDSDFLW\�DQG�KLJK�LQGXFW�
DQFH� 
���:LGH�UHVLVWDQFH�UDQJH�IURP����0ȍ�a�������0ȍ��:LWK�KLJK-
UHVROXWLRQ��KDYLQJ�DFFXUDWH�UHDGLQJV� 
���:LGH�YROWDJH�UDQJH� ����N9���N9�����N9���N9����N9� ���N9��
\RX�FDQ�VPRRWKO\�DGMXVW�YROWDJH�IURP��9�WR�WKH�GHVLUHG�YDOXH� 
���:LWK�WLPHNHHSLQJ�IXQFWLRQ��UHPLQG�XVHUV�WR�UHFRUG��DQG�DQD�
O\]H�DEVRUSWDQFH�DQG�SRODUL]DWLRQ�LQGH[�RI�PHDVXUHG�WDUJHW� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

5HFKDUJHDEOH�OLWKLXP�EDWWHU\�FODPS�HDUWK�
UHVLVWDQFH�WHVWHU�PDQXIDFWXUHUV��VRLO�UHVLVWDQFH�
PHDVXUHPHQW� 
3URGXFW�1DPH� �����KRWVDOH�UHFKDUJHDEOH�OLWKLXP�EDWWHU\�FODPS�HDUWK�UHVLVWDQFH�WHVWHU�
PDQXIDFWXUHUV��VRLO�UHVLVWDQFH�PHDVXUHPHQW 
)XQFWLRQ� JURXQGLQJ�UHVLVWDQFH��VRLO�UHVLVWLYLW\�*URXQG�YROWDJH��$&�YROWDJH�PHDVXUHPHQW 
6RLO�5HVLVWLYLW\�5DQJH� ����ȍPa�NȍP 
5HVLVWDQFH�5DQJH� ����ȍa�����Nȍ 
9ROWDJH�5DQJH� $&����a���9 
0HDVXUHPHQW�0HWKRG� SUHFLVLRQ�IRXU-ZLUH��WKUHH-ZLUH�PHDVXUHPHQW��VLPSOH�WZR-ZLUH�PHDV�
XUHPHQW 
/LQH�9ROWDJH� PHDVXUH�EHORZ�$& ���9 
$SSOLFDWLRQ� 67�����VRLO�UHVLVWLYLW\�HDUWK�UHVLVWDQFH�WHVWHU�LV�DGRSWHG�WKH�ODWHVW�GLJLWDO�DQG�
PLFUR-SURFHVVLQJ�WHFKQRORJ\�DQG�FDQ�DFFXUDWHO\�GHWHFW�JURXQG�UHVLVWDQFH��VRLO�UHVLVWLYLW\��
DQG�JURXQG�YROWDJH��,W�XVHV�D�IDVW�ILOWHULQJ�WHFKQLTXH�WR�PLQLPL]H�LQWHUIHUHQFH��'LVSOD\LQJ�WKH�
UHVLVWDQFH�YDOXH�RI�WKH�DX[LOLDU\�HOHFWURGH�LQ�WKH�VDPH�VFUHHQ��ZKLFK�LV�FRQYHQLHQW�IRU�MXGJ�
LQJ�WKH�PHDVXUHPHQW�HUURU�FDXVHG�E\�HQYLURQPHQWDO�IDFWRUV��IDFLOLWDWLQJ�PRUH�DFFXUDWH�
PHDVXUHPHQW�RI�WKH�JURXQGLQJ�WUXH�UHVLVWDQFH�YDOXH�:LGHO\�XVHG�LQ�WHOHFRPPXQLFDWLRQV��
HOHFWULFLW\��PHWHRURORJ\��FRPSXWHU�URRPV��RLO�ILHOGV��SRZHU�GLVWULEXWLRQ�OLQHV��LURQ�WRZHU�WUDQV�
PLVVLRQ�OLQHV��JDV�VWDWLRQV��IDFWRU\�JURXQGLQJ�QHWZRUNV��OLJKWQLQJ�URGV�DQG�VR�RQ��7KH�LQVWUX�
PHQW�KDV�WKH�FKDUDFWHULVWLFV�RI�SUHFLVH��IDVW��VLPSOH��VWDEOH�DQG�UHOLDEOH 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

(7&5����&�'LJLWDO�HDUWK�UHVLVWDQFH�WHVWHU�IRU�HOHFWULFDO�
HTXLSPHQW�UHFKDUJHDEOH�OLWKLXP�EDWWHU\�JURXQG�
UHVLVWDQFH�PHDVXUHPHQW 
 � 

(7&5����&�'LJLWDO�HDUWK�UHVLVWDQFH�WHVWHU�IRU�HOHFWULFDO�HTXLSPHQW�
UHFKDUJHDEOH�OLWKLXP�EDWWHU\�JURXQG�UHVLVWDQFH�PHDVXUHPHQW� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

(7&5�����'RXEOH�&ODPS�(DUWK�*URXQG�
5HVLVWDQFH�6RLO�5HVLVWLYLW\�7HVWHU�0HWHU 
 � � 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

(7&5����&�0XOWLIXQFWLRQ�'RXEOH�&ODPS�
*URXQG�5HVLVWDQFH�7HVWHU�0HWHU 
 � � � 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

60$57�$5���������-�����9�'LJLWDO�0HJRKPPHWHU�
9ROWDJH�7HVWHU�2KP�0HWHU�,QVXODWLRQ�5HVLVWDQFH�7HVWHU 
 � � � � 

60$57�$5���������-�����9�'LJLWDO�0HJRKPPHWHU�9ROWDJH�7HVWHU�2KP�
0HWHU�,QVXODWLRQ�5HVLVWDQFH�7HVWHU� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

=27(.�+RW�VDOH�PXOWLPHWHU�=7-;�0XOWLIXQFWLRQ�
3XVK�EXWWRQ�DXWR�UDQJH�GLJLWDO�PXOWLPHWHU 
 � 

3URGXFW�)HDWXUHV� �  
��$XWR�5DQJLQJ�DQG�0DQXDO�UDQJLQJ 
��7UXH�UPV�PHDVXUHPH 
��4XLFN�DQG�HDV\�2QH-KDQGHG�RSHUDWLRQ 
��,QWHOOLJHQW�RSHUDWLQJ�$&�'&�IUHTXHQF\�SRVLWLRQ 
��/&'�GLVSOD\ 
��&RUH�GLVSOD\�VFUHHQ�6HFRQGDU\�GLVSOD\�VFUHHQ�$QDORJ�EDU�GLVSOD\ 
�����9�KLJK�YROWDJH�SURWHFWLRQ 
��5HODWLYH�QXPHULFDO�'HWHFWLRQ 
�������+'�&RXQW�GLVSOD\ 
�����PLQXWHV�ZLWKRXW�XVH��DXWRPDWLF�VKXWGRZQ 
���1&9�LQGXFHG�YROWDJH�GHWHFWLRQ 
���)UHTXHQF\�GHWHFWLRQ�WHPSHUDWXUH�FKHFN 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

���������ͷͲͲ��������������������������
��������ͳʹ��ʹͶ�������������� � 

&DU�%DWWHU\�7HVWHU�ZLWK�3ULQWHU���9�
��9�/RDG�7HVWHU��723'21�%7���3�
$XWRPRWLYH�$OWHUQDWRU�7HVWHU�$XWR�
'LJLWDO�$QDO\]HU�7RRO�&KDUJLQJ� 

&$5�%$77(5<�7(67(5�ZLWK�%8,/7-,1�35,17(5 --�723'21�
%7���3�LV�DQ�DGYDQFHG�WRRO�IRU�ERWK�SURIHVVLRQDOV�DQG�',<HUV��7KLV�DXWR�
PRWLYH�EDWWHU\�WHVWHU�FDQ�FKHFN�WKH�RYHUDOO�KHDOWK�RI�\RXU�EDWWHU\��JDJH�WKH�
FUDQNLQJ�FDSDELOLW\��FKHFN�LWV�DJLQJ�VWDWXV��DQG�UXQ�D�FRPSOHWH�V\VWHP�
FKDUJLQJ�WHVW��:LWK�EXLOW-LQ�WKHUPDO�SULQWHU��\RX�FDQ�JHW�D�GLDJQRVWLF�UHFHLSW�
LQ�VHFRQGV�DQG�VKDUH�LW�ZLWK�\RXU�FXVWRPHUV� 

· ��9�	���9�%$77(5<�/2$'�7(67(5 --�'RHV�LW�ZRUN�RQ�\RXU�
FDU"�723'21�%7���3�DXWRPRWLYH�EDWWHU\�WHVWHU�ZRUNV�RQ����YROW�	����
YROW�OHDG-DFLG�EDWWHULHV�LQFOXGLQJ�UHJXODU�IORRGHG��$*0�IODW�SODWH��$*0�
VSLUDO��*(/�DQG�()%�EDWWHULHV�ZLWK�WKH�WHVW�UDQJH�����-�����&&$���&RP�
SDWLEOH�ZLWK�FDUV��PRWRUF\FOHV��WUXFNV��59V��$79V��689V��ERDWV��\DFKWV��
PRZHUV�DQG�HYHQ�JROI�FDUWV� 

· 48,&.�7(67�02'( --�8QVXUH�RI�EDWWHU\�W\SH�DQG�&&$�YDOXH"�
:H¶YH�ILJXUH�LW�RXW�EHIRUHKDQG��:LWK�TXLFN�WHVW�PRGH��EDWWHU\�WHVWLQJ�EH�
FRPHV�VLPSOH��-XVW�LQSXW�$+�YDOXH�DQG�\RX�JHW�WKH�UHVXOWV�LQ�VHFRQGV��
6XLWDEOH�IRU�$+�PDUNHG�DQG�&&$�XQPDUNHG� 

· )$67�$1'�$&&85$7( --�:DQW�WR�EX\�D�XVHG�FDU�EXW�ZRUU\�
DERXW�D�GDPDJHG�EDWWHU\"�723'21�%7���3�FDQ�WHVW��,W�JLYHV�\RX��MXVW�LQ�
VHFRQGV��DFFXUDWH�UHVXOWV�WR�DYRLG�D�OHPRQ� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

3RUWDEOH�ZDWHU�WXUELQH�YDOYH� 

Z^ϰϴϱ�ĚŝŐŝƚĂů�ŇŽǁ�ŵĞƚĞƌƐ�ŽƵƚƉƵƚ� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

*DV�IORZPHWHU�URWDPHWHU 

Ϭ͘ϱ—ϱ>WD 

1YPXMTPMGMX]� 

1E\MQYQ�TVIWWYVI� 

1E\MQYQ�XIQTIVEXYVI� 

&EWEP�FSH]� 

*EWXIRMRK�7GVI[� 

3-VMRK� 

цϬ͘Ϯϱй&^ 

ϭDWĂͬϭϱϬƉƐŝ 

ϴϬ�ͬϭϳϲΣ& 

�ĐƌǇůŝĐ 

�ŽƉƉĞƌ 

^ŝůŝĐŽŶ�ƌƵďďĞƌ 

<,>-Ϭϴ�ϲϬD-s;ϲϬΕϰϴϬ^�&,ͬϮϰΕϮϰϬ>WDͿ�WĂŶĞů�Ăŝƌ�ŇŽǁ�ŵĞƚĞƌ�ĐĂŶ�ďĞ�ƵƐĞĚ�ǁŝƚŚ�ĂŶ�
ŽǌŽŶĞ�ŐĞŶĞƌĂƚŽƌ�ƚŽ�ƌĞŐƵůĂƚĞ�ƚŚĞ�ŇŽǁ�ŽĨ�Ăŝƌ�ŝŶƉƵƚ͕�ǁŝƚŚ�ĂĚũƵƐƚĂďůĞ�ǀĂůǀĞ͕�ƐŝŵƉůĞ͕�
ĐŽŵƉĂĐƚ�ĂŶĚ�ƉŽƌƚĂďůĞ͕�ƵŶďƌĞĂŬĂďůĞ�ĂŶĚ�ůŽŶŐ�ůŝĨĞ�ƐƉĂŶ͘��ĞƐŝĚĞƐ͕�ϯϭϲ>�ƐƚĂŝŶůĞƐƐ�ƐƚĞĞů�
ƌĞŐƵůĂƟŶŐ�ǀĂůǀĞ�ĂŶĚ�ĐŽƉƉĞƌ�ĨĂƐƚĞŶŝŶŐ�ƐĐƌĞǁ�ŵĂŬĞ�ŝƚ�ĚƵƌĂďůĞ͘ � 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

0HGLGRU�GH�DJXD�8OWUDVRQLFR 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

0XOWL�&LUFXLWRV�(QHUJ\�0HWHU� 

7TIGMƼGEXMSR 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

0HGLGRU�GH�HQHUJtD—$QDOL]DGRU�
($7521�;-�� 

dŚĞ�ŵƵůƟĨƵŶĐƟŽŶ�ĞŶĞƌŐǇ�ĂŶĂůǇǌĞƌ�^D�Zd�yϵϲ�ƐĞƌŝĞƐ�
ŝƐ�Ă�ƚŽƉ�ŶĞǁ-ŐĞŶĞƌĂƟŽŶ�ŝŶƚĞůůŝŐĞŶƚ�ƉĂŶĞů�ŵĞƚĞƌ͕�ƵƐĞĚ�
ŶŽƚ�ŽŶůǇ�ŝŶ�ƚŚĞ�ĞůĞĐƚƌŝĐŝƚǇ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĂŶĚ�ƉŽǁĞƌ�
ĚŝƐƚƌŝďƵƟŽŶ�ƐǇƐƚĞŵ͕�ďƵƚ�ĂůƐŽ�ŝŶ�ƚŚĞ�ƉŽǁĞƌ�ĐŽŶƐƵŵƉͲ
ƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŝŶ�ŚŝŐŚ�ǀŽůƚĂŐĞ�ŝŶƚĞůůŝͲ
ŐĞŶƚ�ƉŽǁĞƌ�ŐƌŝĚ͘ 
  
dŚŝƐ�ĚŽĐƵŵĞŶƚ�ƉƌŽǀŝĚĞƐ�ŽƉĞƌĂƟŶŐ͕�ŵĂŝŶƚĞŶĂŶĐĞ�ĂŶĚ�
ŝŶƐƚĂůůĂƟŽŶ�ŝŶƐƚƌƵĐƟŽŶƐ�ĨŽƌ�ƚŚĞ��ĂƐƚƌŽŶ�^D�Zd�yϵϲ�
ƐĞƌŝĞƐ͘�dŚĞ�ƵŶŝƚ�ŵĞĂƐƵƌĞƐ�ĂŶĚ�ĚŝƐƉůĂǇƐ�ƚŚĞ�ĐŚĂƌĂĐƚĞƌͲ
ŝƐƟĐƐ�ŽĨ�ϭƉϮǁ͕�ϯƉϰǁ�ĂŶĚ�ϯƉϯǁ�ƐƵƉƉůŝĞƐ͕�ŝŶĐůƵĚŝŶŐ�
ǀŽůƚĂŐĞ͕�ĨƌĞƋƵĞŶĐǇ͕�ĐƵƌƌĞŶƚ͕�ƉŽǁĞƌ�ĂŶĚ�ĂĐƟǀĞ�ĂŶĚ�
ƌĞĂĐƟǀĞ�ĞŶĞƌŐǇ͕�ŝŵƉŽƌƚĞĚ�Žƌ�ĞǆƉŽƌƚĞĚ͕�,ĂƌŵŽŶŝĐ͕�
WŽǁĞƌ�ĨĂĐƚŽƌ͕�DĂǆ͘��ĞŵĂŶĚ�ĞƚĐ͘��ŶĞƌŐǇ�ŝƐ�ŵĞĂƐƵƌĞĚ�
ŝŶ�ƚĞƌŵƐ�ŽĨ�ŬtŚ͕�Ŭs�ƌŚ�ĂŶĚ�Ŭs�Ś͘�DĂǆŝŵƵŵ�ĚĞŵĂŶĚ�
ĐƵƌƌĞŶƚ�ĐĂŶ�ďĞ�ŵĞĂƐƵƌĞĚ�ŽǀĞƌ�ƉƌĞƐĞƚ�ƉĞƌŝŽĚƐ�ŽĨ�ƵƉ�ƚŽ�
ϲϬŵŝŶƵƚĞƐ͘ 
  
/Ŷ�ŽƌĚĞƌ�ƚŽ�ŵĞĂƐƵƌĞ�ĞŶĞƌŐǇ͕�ƚŚĞ�ƵŶŝƚ�ƌĞƋƵŝƌĞƐ�ǀŽůƚĂŐĞ�
ĂŶĚ�ĐƵƌƌĞŶƚ�ŝŶƉƵƚƐ�ŝŶ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚĞ�ƐƵƉƉůǇ�ƌĞƋƵŝƌĞĚ�
ƚŽ�ƉŽǁĞƌ�ƚŚĞ�ƉƌŽĚƵĐƚ͘�dŚĞ�ƌĞƋƵŝƐŝƚĞ�ĐƵƌƌĞŶƚ�ŝŶƉƵƚ;ƐͿ�
ĂƌĞ�ŽďƚĂŝŶĞĚ�ǀŝĂ�ĐƵƌƌĞŶƚ�ƚƌĂŶƐĨŽƌŵĞƌƐ͘�dŚĞ�^D�Zd�
yϵϲ�ĐĂŶ�ďĞ�ĐŽŶĮŐƵƌĞĚ�ƚŽ�ǁŽƌŬ�ǁŝƚŚ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�
�dƐ͕�ŐŝǀŝŶŐ�ƚŚĞ�ƵŶŝƚ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŽƉĞƌĂƟŽŶ͘��Ƶŝůƚ-ŝŶ�
ŝŶƚĞƌĨĂĐĞƐ�ƉƌŽǀŝĚĞƐ�Z^ϰϴϱ�DŽĚďƵƐ�Zdh�ĂŶĚ��ƚŚĞƌŶĞƚ�
d�Wͬ/W�ĐŽŵŵƵŶŝĐĂƟŽŶ͘��ŝŐŝƚĂů�ŝŶƉƵƚ�ĂŶĚ�ŽƵƚƉƵƚƐ�ĂƌĞ�
ƉƌŽǀŝĚĞĚ�ĨŽƌ�ĞǆƚĞƌŶĂů�ƐŝŐŶĂů�ĐŽƵŶƟŶŐ�ĂŶĚ�ĞǆƚĞƌŶĂů�
ĚĞǀŝĐĞ�ĐŽŶƚƌŽů͘ �ϯϬ�ƚǇƉĞƐ�ƉĂƌĂŵĞƚĞƌƐ�ĐĂŶ�ďĞ�ƐĞƚ�ĨŽƌ�
ĂůĂƌŵ͘ 
  
dŚĞ�ƵŶŝƚ�ƵƐĞƐ�ƉůƵŐ-ŝŶ�ƚĞƌŵŝŶĂůƐ�ĨŽƌ�ĞĂƐǇ�ǁŝƌŝŶŐ�ĂŶĚ�
ƉƵƐŚ-ŝŶ�ŵĞĐŚĂŶŝƐŵ�ĨŽƌ�ƋƵŝĐŬ�ŝŶƐƚĂůůĂƟŽŶ͘ 

d�^—ϭϬϬϬ��ŵƉĞƌƐ� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

0LQL�,QIUDUHG�7KHUPRPHWHU�W\SH�.� 
([WHFK�,5��� 

���������ʹ�������������������������������������� 
dŚĞ�ĐŽŵƉĂĐƚ�/ZϮϲϳ�ŶŽŶ-ĐŽŶƚĂĐƚ�/ŶĨƌĂƌĞĚ�;/ZͿ�ƚŚĞƌŵŽŵĞƚĞƌ�ŵĞĂƐƵƌĞƐ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ƵƉ�ƚŽ�ϭϭϭϮΣ&�;ϲϬϬΣ�Ϳ�ƵƐŝŶŐ�Ă�ďƵŝůƚ-ŝŶ�
ůĂƐĞƌ�ƉŽŝŶƚĞƌ�ƚŽ�ŚĞůƉ�ŝĚĞŶƟĨǇ�ƚĂƌŐĞƚ�ĂƌĞĂ�ĂŶĚ�ŝŵƉƌŽǀĞ�Ăŝŵ͘�dŚŝƐ�ŵŝŶŝ�ĚŝŐŝƚĂů�/Z�ƚŚĞƌŵŽŵĞƚĞƌ�ĂůƐŽ�ĨĞĂƚƵƌĞƐ�ĂŶ�ĞĂƐǇ�ƚŽ�ƌĞĂĚ�
ďĂĐŬůŝƚ�>���ƐĐƌĞĞŶ�ĂŶĚ�ŚĂŶĚǇ-ƉƵƐŚ-ďƵƩŽŶƐ�ĨŽƌ�ĐŽŶǀĞŶŝĞŶƚ͕�ĞƌŐŽŶŽŵŝĐĂůůǇ�ĨƌŝĞŶĚůǇ�ŽƉĞƌĂƟŽŶ͘ 

dŚĞ�/ZϮϲϳ͛Ɛ�dǇƉĞ�<�ƚŚĞƌŵŽĐŽƵƉůĞ�ĂůƐŽ�ƉƌŽǀŝĚĞƐ�ĐŽŶƚĂĐƚ�ƚĞŵƉĞƌĂƚƵƌĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ƵƉ�ƚŽ�ϭϴϯϮΣ&�;ϭϬϬϬΣ�Ϳ�ĂŶĚ�ŝƚƐ�ďƵŝůƚ-
ŝŶ�ƚĞŵƉĞƌĂƚƵƌĞ�ƐĞŶƐŽƌ�ĂĐĐƵƌĂƚĞůǇ�ŵĞĂƐƵƌĞƐ�ĂŵďŝĞŶƚ�Ăŝƌ�ƚĞŵƉĞƌĂƚƵƌĞƐ�ƵƉ�ƚŽ�ϭϱϴΣ&�;ϳϬΣ�Ϳ͘�dŚĞ��ǆƚĞĐŚ�ŵŝŶŝ�/Z�ƚŚĞƌŵŽŵĞͲ
ƚĞƌ͛Ɛ�ĂĚĚŝƟŽŶĂů�ĨĞĂƚƵƌĞƐ�ŝŶĐůƵĚĞ��ƵƚŽŵĂƟĐ��ĂƚĂ�,ŽůĚ�ĂŶĚ�Ă�ƉƌŽŐƌĂŵŵĂďůĞ�ŚŝŐŚͬůŽǁ�ĂůĂƌŵ�ƚŚĂƚ�ĂůĞƌƚƐ�ƚŚĞ�ƵƐĞƌ�ďŽƚŚ�ǀŝƐƵͲ
ĂůůǇ�ĂŶĚ�ĂƵĚŝďůǇ�ǁŚĞŶ�ƚĞŵƉĞƌĂƚƵƌĞ�ůŝŵŝƚ�ĞǆĐĞĞĚĞĚ  ͘



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

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

�ƵƚŽŵĂƟĐ�ϯ-ƉŚĂƐĞ�dƌĂŶƐĨŽƌŵĞƌ�dƵƌŶƐ�ZĂƟŽ�dĞƐƚ�Ŭŝƚ�ͬddZ�dĞƐƚĞƌ  
 

/ŶƚƌŽĚƵĐƟŽŶ͗ 
/Ŷ ƉŽǁĞƌ ƚƌĂŶƐĨŽƌŵĞƌ ŝŶ ƚŚĞ ƉƌŽĚƵĐƟŽŶ ŽĨ ƐĞŵŝĮŝƐŚĞĚ ƉƌŽĚƵĐƚƐ ĂŶĚ Į
ŶŝƐŚĞĚ ������ƉƌŽƵĐƚƐ͕ ďĞĨŽƌĞ ƚŚĞ ŶĞǁ ŝŶƐƚĂůůĂƟŽŶ ŽĨ ƚŚĞ ƚƌĂŶƐĨŽƌŵĞƌ ŝŶ Ž
ƉĞƌĂƟŽŶ ĂŶĚ ĂĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ ŶĂƟŽŶĂů ŵŝŶŝƐƚƌǇ ŽĨ ƉƌĞǀĞŶƟǀĞ ƚĞƐƚ ƉƌŽ
ĐĞĚƵƌĞƐ͕ ƌĞƋƵŝƌĞ ƚŚĞ ŽƉĞƌĂƟŽŶ ŽĨ ƚƌĂŶƐĨŽƌŵĞƌ ƚƵƌŶ ƌĂƟŽ Žƌ ǀŽůƚĂŐĞ ƌĂ
ƟŽ ƚĞƐƚ͕ ǇŽƵ ĐĂŶ ĐŚĞĐŬ ƚŚĞ ĐŽƌƌĞĐƚŶĞƐƐ ŽĨ ƚŚĞ ƚƌĂŶƐĨŽƌŵĞƌ ƚƵƌŶ ƌĂƟŽ͕ ƚ
ĂƉ-ĐŚĂŶŐĞƌ ĐŽŶĚŝƟŽŶ͕ ǁŚĞƚŚĞƌ ƚƵƌŶ-ƚŽ-
ƚƵƌŶ ƐŚŽƌƚ ĐŝƌĐƵŝƚ͕ ƚƌĂŶƐĨŽƌŵĞƌ ǁŚĞƚŚĞƌ ĐĂŶ ƌƵŶ ƉĂƌĂůůĞů͘ dƌĂĚŝƟŽŶĂů ǀ
ĂƌŝĂďůĞ ƚŚĂŶ ďƌŝĚŐĞ ƌĞĂĚŝŶŐƐ ŝƐ ŶŽƚ ŝŶƚƵŝƟǀĞ͕ ŵƵƐƚ ĐĂƌƌǇ ŽŶ ƚŚĞ ĐŽŶǀĞƌ
ƐŝŽŶ͕ ĐĂŶ ŽŶůǇ ďĞ ŵĞĂƐƵƌĞĚ ďǇ ƉŚĂƐĞ͘�,�-ϲϴϭϬ��ǀĂƌŝĂͲ
ďůĞ ƌĂƟŽ ƚĞƐƚĞƌ ŽǀĞƌĐŽŵĞƐ ƚŚĞ ĚƌĂǁďĂĐŬ ŽĨ ƚƌĂĚŝƟŽŶĂů ǀĂƌŝĂďůĞ ƚŚĂŶ ď
ƌŝĚŐĞ ƚĞƐƚ͕ ƚŚĞ ŽƉĞƌĂƟŽŶ ƐŝŵƉůĞ ĂŶĚ ŝŶƚƵŝƟǀĞ͕ Ă ƚŚƌĞĞ ƉŚĂƐĞ ƚƌĂŶƐĨŽƌ
ŵĂƟŽŶ ƌĂƟŽ Žƌ ƚƵƌŶ ƌĂƟŽ ƚĞƐƚ͕ ƚŚĞ ƚĞƐƚ ŝƐ ĨĂƐƚ͕ ŚŝŐŚ ĂĐĐƵƌĂĐǇ͘ 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

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

�ƵƚŽŵĂƟĐ�ϯ-ƉŚĂƐĞ�dƌĂŶƐĨŽƌŵĞƌ�dƵƌŶƐ�ZĂƟŽ�dĞƐƚ�Ŭŝƚ�ͬddZ�dĞƐƚĞƌ ĨĞĂƚƵƌĞƐ͗ 

· WHVW UDQJH ZLGH� ���-������  

· IDVW WHVW VSHHG� �� VHFRQGV WR FRPSOHWH WKUHH SKDVH WHVW�  

· ZLGH VXLWDEOH W\SHV RI WUDQVIRUPHU� ZLWK ǽ VKDSH FRXSOLQJ WUDQVIRUPHU WHVW�  

· DXWRPDWLFDOO\ JURXS WHVWLQJ IXQFWLRQV�  

· SHU�
IHFW SURWHFWLRQ IXQFWLRQ� UHYHUVH FRQQHFW SURWHFWLRQ IXQFWLRQ� KLJK DQG ORZ YROWDJH WUDQVIRUPHU LQWHUWXUQ VKRUW FL
UFXLW SURWHFWLRQ IXQFWLRQ�  

· $I�
WHU WKH UDWHG LQSXW SDUDPHWHUV� LW FDQ DXWRPDWLF PHDVXULQJ WUDQVIRUPHU DQG HUURU FKDQJH UDWLR YDOXH DQG WDSSLQ
J� 

· SULQWHU RXWSXW PHDVXUHPHQWV� (QJOLVK PHQX GLVSOD\� FRORU /&'�  

· WKH KLJKHVW FDQ EH PHDVXUHG ZLWK �� SRLQWV DIWHU D WUDQVIRUPHU� 
�ƵƚŽŵĂƟĐ�ϯ-ƉŚĂƐĞ�dƌĂŶƐĨŽƌŵĞƌ�dƵƌŶƐ�ZĂƟŽ�dĞƐƚ�Ŭŝƚ�ͬddZ�dĞƐƚĞƌ ƚĞĐŚŶŝĐĂů WĂƌĂŵĞƚĞƌƐ͗ 
· �0HDVXULQJ 5DQJH� ��� a �����  

· $FFXUDF\� ����� � � ZRUGV ���� a �����  
 � � � � � � � � � � � � � ������ � � ZRUGV ���� a �����  
 � � � � � � � � � � � � � �� ���� � � ZRUG ����� a ������  

· 5HVROXWLRQ� WKH PLQLPXP ������  

· :RUNLQJ 3RZHU 6XSSO\� $&���9 ����   �� +]�� 

· tŽƌŬŝŶŐ dĞŵƉĞƌĂƚƵƌĞ͗ -ϭϬ�ΕϰϬ� 

· ZĞůĂƟǀĞ ,ƵŵŝĚŝƚǇ͗ чϴϱй͕ ŶŽ ĐŽŶĚĞŶƐĂƟŽŶ  

· 6L]H� ��� PP[���PP[���PP 

�ƵƚŽŵĂƟĐ�ϯ-ƉŚĂƐĞ�dƌĂŶƐĨŽƌŵĞƌ�dƵƌŶƐ�ZĂƟŽ�dĞƐƚ�Ŭŝƚ�ͬddZ�dĞƐƚĞƌ  ƐƚƌƵĐƚƵƌĞ͗ 

· GLV�
SOD\ VFUHHQ� ���  ��� GRW PDWUL[ /&'� ZLWK /(' EDFNOLJKW� GLVSOD\ WKH RSHUDWLRQ PHQX DQG WKH WHVW UHVXOWV�  

· KLJK YROWDJH WHUPLQDO� DIWHU WKH WHVW OLQH LV \HOORZ� JUHHQ� UHG� EODFN IRXU-
FRORU WHUPLQDO� FDQ EH WHVW WKH WUDQVIRUPHU KLJK YROWDJH VLGH RI WKH WKUHH SKDVH RI $� %� &� 2�  

· ORZ YROWDJH WHUPLQDO� <HOORZ� JUHHQ� UHG� EODFN FRUUHVSRQGLQJ FRQQHFWLRQ WHVWHG WUDQVIRUPHU ORZ YROWDJH VL
GH RI WKH WKUHH SKDVH RI D� E� F� 2 

· $&���9� WKH PDFKLQH SRZHU VXSSO\ LQSXW SRUW� FRQQHFW $&���9 SRZHU IUHTXHQF\ SRZHU VXSSO\�  

· ƉƌŝŶƚĞƌ͗ �ŌĞƌ ĐŽŵƉůĞƟŽŶ ŽĨ ŵĞĂƐƵƌĞŵĞŶƚ͕ ƉƌŝŶƚ ƚŚĞ ƚĞƐƚ ƌĞƐƵůƚƐ͘  

· OXPLQDQFH DGMXVWPHQW� SRWHQWLRPHWHU DGMXVWV WKH FRQWUDVW RI WKH GLVSOD\ FKDUDFWHU�  

· WHVWHU UHVHW� FOLFN WKLV EXWWRQ LQVWUXPHQW UHVHW WR LQLWLDO VWDWH�  

· GLUHFWLRQ NH\� XS� GRZQ� OHIW DQG ULJKW IRXU GLUHFWLRQ NH\V� XVHG WR VHOHFW DQG PRGLI\ WKH RSWLRQV PHQX�  

· HQWHU EXWWRQ� VWDUW WKH PHDVXUHPHQW� SULQW WKH WHVW UHVXOWV� WKH VKRUWFXW NH\�  

· 3URWHFWLYH JURXQGLQJ FROXPQ� 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

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



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

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



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

ͳȀͶ������������������������������������ǡ�����
����������������������������������� 



 

 

)HDWXUHV 
· ,QIUDUHG�WKHUPDO�LPDJLQJ�UHVROXWLRQ�LV����[��� 

· 7HPSHUDWXUH�UDQJH�VXSSRUWV�-���&a�����&��FDQ�EH�FXVWRP�
L]HG� 

· 6XSSRUWV�WKH�KRWWHVW��FROGHVW��FHQWUDO�SRLQW�WHPSHUDWXUH�
PHDVXUHPHQW�DQG�]RQH�DUHD�WHPSHUDWXUH�PHDVXUHPHQW�RI�WKH�
ZKROH�LPDJLQJ��7KH�WHPSHUDWXUH�PHDVXUHPHQW�DFFXUDF\�FDQ�
UHDFK����&�RU����� 

· 7KH�IROORZLQJ�LPDJLQJ�PRGHV�DUH�VXSSRUWHG� 
,QIUDUHG�WKHUPDO�LPDJLQJ�PRGH 
9LVLEOH�OLJKW�PRGH 
3LFWXUH�LQ�3LFWXUH�PRGH 
2XWOLQH�IXVLRQ�PRGH 
2YHUOD\�IXVLRQ�PRGH 

· $OO�SL[HOV�WHPSHUDWXUH�FDQ�EH�DQDO\]HG�WKURXJK�'LDQ\DQJ�$SS�
RU�3&�FOLHQW� 

  

  

ϯϬ�EŽǀ�ϮϬϮϬ 

������������������������ʹʹ 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

������������������������ʹʹ 



 

 

ϯϬ�EŽǀ�ϮϬϮϬ 

��������������������� 

DŽĚĞů /dϮϭ 

/ŶĨƌĂƌĞĚ�ƐƉĞĐƚƌĂů�ďĂŶĚ ϴʅŵ�ƚŽ�ϭϰ�ʅŵ 

/ŵĂŐĞ�ĨƌĂŵĞ�ƌĂƚĞ ϵ,ǌ 

,ŽƵƐŝŶŐ�ƉƌŽƚĞĐƟŽŶ�ĐůĂƐƐ /Wϱϰ 

dĞŵƉĞƌĂƚƵƌĞ�ŵĞĂƐƵƌĞͲ
ŵĞŶƚ�ƌĂŶŐĞ 

-ϮϬ � -�ϯϯϬ � 

/ŶĨƌĂƌĞĚ�ƌĞƐŽůƵƟŽŶ ϮϭϬΎϭϲϬ 

^ĐƌĞĞŶ�ƌĞƐŽůƵƟŽŶ ϯ͘ϱ�ŝŶĐŚĞƐ͕�ϲϰϬ�Ύ�ϰϴϬd&d  

^ƉĂƟĂů�ƌĞƐŽůƵƟŽŶ ϭ͘ϳŵƌĂĚ 

DĞŶƵ�ŝŶƚĞƌĨĂĐĞ ,ƵŵĂŶŝǌĞĚ�ŽƉĞƌĂƟŽŶ�ŝŶƚĞƌĨĂĐĞ͕�ĞĂƐǇ�ƚŽ�ŽƉĞƌĂƚĞ 

dĞŵƉĞƌĂƚƵƌĞ�ŵĞĂƐƵƌĞͲ
ŵĞŶƚ 
ĂůĂƌŵ�ĨƵŶĐƟŽŶ 

,ŝŐŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ĂůĂƌŵ�ĐĂŶ�ďĞ�ƐĞƚ 

�ŽůŽƌ�ŵŽĚĞ ^ƉĞĐƚƌĂ�ͬ�ǁŚŝƚĞŚŽƚ�ͬ�ďůĂĐŬŚŽƚ�ͬ�/ƌŽŶ͕�ƉƌŽĨĞƐƐŝŽŶĂů�ĂůŐŽͲ
ƌŝƚŚŵ�ŵĂŬĞƐ�ŝŵĂŐĞƐ�ďƌŝŐŚƚ 

�ƌŽƉ  tŝƚŚƐƚĂŶĚƐ�Ă�ĚƌŽƉ�ŽĨ�Ϯ�ŵĞƚĞƌƐ�;ϲ͘ϱ�ĨĞĞƚͿ 

&ŽĐƵƐŝŶŐ�ŵĞƚŚŽĚ &ŝǆĞĚ�ĨŽĐĂů�ůĞŶŐƚŚ�ͬ�ŵŝŶŝŵƵŵ�ĨŽĐĂů�ůĞŶŐƚŚ�ŝƐ�Ϭ͘ϱŵ 

/ŵĂŐĞ�ĨƵƐŝŽŶ�ŵŽĚĞů &ƵƐŝŽŶ�;Ϭй͕�Ϯϱй͕�ϱϬй͕�ϳϱй͕�ϭϬϬйͿ 

&ŝĞůĚ�ŽĨ�ǀŝĞǁ ϮϳΣΎ �ϯϱΣ 

dŚĞƌŵĂů�ƐĞŶƐŝƟǀŝƚǇ Ϭ͘ϬϳΣ 

sŝƐŝďůĞ�ƉŝǆĞůƐ ϯϬϬ�ƚŚŽƵƐĂŶĚƐ�ƉŝǆĞůƐ 

/ŵĂŐĞ�ĨŽƌŵĂƚ WŚŽƚŽ�:W' 

^ƚŽƌĂŐĞ�ŵĞĚŝƵŵ �Ƶŝůƚ-ŝŶ�ϰ'�ͬ�ϴ' 

�ŚĂƌŐŝŶŐ�ŵĞƚŚŽĚ �ŚĂƌŐĞƌ 

WŽǁĞƌ�ƐƵƉƉůǇ�ƚǇƉĞ >ŝƚŚŝƵŵ�ďĂƩĞƌǇ�;ƌĞƉůĂĐĞĂďůĞͿ 

�ĂƩĞƌǇ�ůŝĨĞ ϰ-ϲ�ŚŽƵƌƐ 

sŝďƌĂƟŽŶ�ĂŶĚ�ƐŚŽĐŬ Ϯ'͕�/���ϲϴ-Ϯ-ϲ 

&ƵŶĐƟŽŶƐ�ĂŶĚ�&ĞĂƚƵƌĞƐ 

ϭ͘�dŚĞƌŵĂů�ĐĂŵĞƌĂ�ĐĂŶ�ŵĞĂƐƵƌĞ�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�ŵŽǀŝŶŐ�ŽďũĞĐƚƐ͖ 

Ϯ͘�dĞŵƉĞƌĂƚƵƌĞ�ĐĂŶ�ďĞ�ŵĞĂƐƵƌĞĚ�ǁŝƚŚ�Ă�ŵŝĐƌŽƐĐŽƉĞ�ŚĞĂĚ�ĨŽƌ�ƚĂƌŐĞƚƐ�ǁŝƚŚ�Ă�ĚŝĂŵĞͲ
ƚĞƌ�ŽĨ�Ă�ĨĞǁ�ŵŝĐƌŽŶƐ�Žƌ�ůĞƐƐ͖ 

ϯ͘�ZĂƉŝĚ�ƚŚĞƌŵĂů�ĚŝĂŐŶŽƐŝƐ�ĨŽƌ�ĞƋƵŝƉŵĞŶƚƐ͖ 

ϰ͘�,ŝŐŚ�ƐĞŶƐŝƟǀŝƚǇ͕�цϮй �Žƌ�цϮ� ĂĐĐƵƌĂĐǇ�;ƚĂŬĞ�ƚŚĞ�ŵĂǆŝŵƵŵͿ͖ 

ϱ͘�ϯϯϲϬϬ�ƉŝǆĞů�,��ĚŝƐƉůĂǇ͕�ůŽŶŐ�ĚŝƐƚĂŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚ�͖ 

ϲ͘��ƵƚŽŵĂƟĐĂůůǇ�ƚƌĂĐŬ�ĐŽůĚ�ĂŶĚ�ŚŽƚ�ƐƉŽƚƐ͕�ĂŶĚ�ŝŶƐƚĂŶƚůǇ�ŝĚĞŶƟĨǇ�ƚŚĞ�ĐŽůĚĞƐƚ�ĂŶĚ�
ŚŽƩĞƐƚ�ƉŽŝŶƚƐ�ŝŶ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƌĂŶŐĞ͖ 

ϳ͘��ĂŶ�ŵĞĂƐƵƌĞ�ƵƉ�ƚŽ�ϱ�ŵŝĐƌŽŶƐ͖ 

ϴ͘�/ƚ�ŝƐ�ǁŝĚĞůǇ�ƵƐĞĚ�ŝŶ�ŵĞĚŝĐĂů͕�ĮƌĞ�ƉƌŽƚĞĐƟŽŶ͕�ĂƌĐŚĞŽůŽŐǇ͕�ƚƌĂŶƐƉŽƌƚĂƟŽŶ͕�ĂŐƌŝĐƵůͲ
ƚƵƌĞ͕�ŐĞŽůŽŐǇ͕�ĞŶĞƌŐǇ͕�ĞůĞĐƚƌŽŶŝĐƐ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ĂŶĚ�ŽƚŚĞƌ�ĮĞůĚƐ͘�/ƚ�ŝƐ�ŝĚĞĂů�ĨŽƌ�
ĞůĞĐƚƌŝĐŝĂŶƐ�ĂŶĚ�ŵĂŝŶƚĞŶĂŶĐĞ�ƚĞĐŚŶŝĐŝĂŶƐ͕�ĂŶĚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƋƵŝĐŬůǇ�ĮŶĚ�ƉƌŽďůĞŵ�
ĂƌĞĂƐ͘ 
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