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&2��(PLVVLRQ�&2��(PLVVLRQ��WRQHV��WRQHV�   (QHUJ\�(QHUJ\�
FRQVXPSWLRQ��N:K�FRQVXPSWLRQ��N:K� [[ IXHO�HPLVVLRQ�IDFWRU�IXHO�HPLVVLRQ�IDFWRU�
�NJ�&2���N:K��NJ�&2���N:K� [[ ����������



0LWLJDWLRQ�H[SHQVHV�LQ�DLU�SROOXWDQWV�DQG�0LWLJDWLRQ�H[SHQVHV�LQ�DLU�SROOXWDQWV�DQG�
&2��UHGXFWLRQ�LQ�WKH�RLO�LQGXVWU\&2��UHGXFWLRQ�LQ�WKH�RLO�LQGXVWU\

�� 0LWLJDWLRQ�H[SHQVHV�DW�WKH�RULJLQ�0LWLJDWLRQ�H[SHQVHV�DW�WKH�RULJLQ�
�� &2��UHGXFWLRQ�H[SHQVHV�LQ�RLO�&2��UHGXFWLRQ�H[SHQVHV�LQ�RLO�
DQG�JDV�SURGXFWLRQ�DQG�UHILQLQJ�DQG�JDV�SURGXFWLRQ�DQG�UHILQLQJ�RSHUDWLRQV�RSHUDWLRQV�

�� &2��UHGXFWLRQ�H[SHQVHV�LQ�&2��UHGXFWLRQ�H[SHQVHV�LQ�QDWLRQDO�HQHUJ\�VHFWRU�QDWLRQDO�HQHUJ\�VHFWRU�
�� 2LO�SURGXFWV�TXDOLW\�SURPRWLRQ�2LO�SURGXFWV�TXDOLW\�SURPRWLRQ�DQG�HQYLURQPHQWDO�SROOXWDQWV�DQG�HQYLURQPHQWDO�SROOXWDQWV�UHGXFWLRQ�H[SHQVHV�UHGXFWLRQ�H[SHQVHV�



�� 0LWLJDWLRQ�H[SHQVHV�RI�DLU�0LWLJDWLRQ�H[SHQVHV�RI�DLU�
SROOXWLRQ�UHGXFWLRQ�ZLWK�WKH�SROOXWLRQ�UHGXFWLRQ�ZLWK�WKH�
DVVLVWDQFH�RI�SROOXWDQWV�DVVLVWDQFH�RI�SROOXWDQWV�
RPLVVLRQ�DQG�SROOXWLRQ�GLIIXVLRQ�RPLVVLRQ�DQG�SROOXWLRQ�GLIIXVLRQ�
FRQWUROOLQJ�LQVWUXPHQWV�LQ�WKH�FRQWUROOLQJ�LQVWUXPHQWV�LQ�WKH�
IXHO�FRQVXPHU�V\VWHPV�DQG�IXHO�FRQVXPHU�V\VWHPV�DQG�
FHQWHUV�ZLWK�SDUWLFLSDWLRQ�RI�FHQWHUV�ZLWK�SDUWLFLSDWLRQ�RI�
RWKHU�UHODWHG�RUJDQL]DWLRQV�LQ�RWKHU�UHODWHG�RUJDQL]DWLRQV�LQ�
WKH�FRXQWU\�WKH�FRXQWU\�



&2�&2� HPLVVLRQ�VRXUFHV�LQ�2LO�HPLVVLRQ�VRXUFHV�LQ�2LO�
,QGXVWU\��,QGXVWU\��

���2LO�ZHOOV�WHVWLQJ����2LO�ZHOOV�WHVWLQJ�
���2QVKRUH�DQG RIIVKRUH�RLO�DQG�JDV����2QVKRUH�DQG RIIVKRUH�RLO�DQG�JDV�
SURGXFWLRQ�E\�IODULQJ�VRXU�DVVRFLDWHG�JDV�SURGXFWLRQ�E\�IODULQJ�VRXU�DVVRFLDWHG�JDV�
���2LO�DQG�JDV�SLSHOLQHV�E\�SUHVVXUH����2LO�DQG�JDV�SLSHOLQHV�E\�SUHVVXUH�
UHGXFWLRQ�VWDWLRQV���WXUELQHV�DQG�JHQHUDWRUV�UHGXFWLRQ�VWDWLRQV���WXUELQHV�DQG�JHQHUDWRUV�
IXHO��DQG��SLSHOLQHV�OHDNDJH�IXHO��DQG��SLSHOLQHV�OHDNDJH�
���2LO�DQG�JDV�UHILQHULHV�E\�SURFHVVLQJ������2LO�DQG�JDV�UHILQHULHV�E\�SURFHVVLQJ���
IXUQDFH�IXHO���HWF�IXUQDFH�IXHO���HWF�
���3HWURFKHPLFDO�SODQWV�DV�VXFK�DV�LWHP������3HWURFKHPLFDO�SODQWV�DV�VXFK�DV�LWHP���
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2QVKRUH�RLO�SURGXFWLRQ2QVKRUH�RLO�SURGXFWLRQ

2IIVKRUH�RLO�SURGXFWLRQ2IIVKRUH�RLO�SURGXFWLRQ
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�����E�GD\������E�GD\�
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2SHUDWLRQV2SHUDWLRQV,WHP,WHP
2LO�	�JDV�SURGXFWLRQ�LQ������ 7DEOH�� �
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5HILQHG�JDV5HILQHG�JDV*DV�SURGXFWLRQ*DV�SURGXFWLRQ

)LJXUHV�LQ��PLOOLRQ�FXELF�PHWHU� 7DEOH�� �

*DV�SURGXFWLRQ�DQG�UHILQLQJ�LQ�����



������ 3URFHVV3URFHVV

������ %XUQLQJ�V\VWHPV%XUQLQJ�V\VWHPV

������ 5HILQHU\�SRZHU�SODQW5HILQHU\�SRZHU�SODQW

6RXUFHV�RI�&2��HPLVVLRQ�LQ�
RLO�	�JDV�UHILQHULHV��



������������������WRWDOWRWDO

��������������
������������������

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

2QVKRUH�RLO�SURGXFWLRQ2QVKRUH�RLO�SURGXFWLRQ
*DV�FRQGHQVDWH�*DV�FRQGHQVDWH�
SURGXFWLRQSURGXFWLRQ
2IIVKRUH�RLO�SURGXFWLRQ2IIVKRUH�RLO�SURGXFWLRQ
2LO�	�JDV�SLSHOLQHV2LO�	�JDV�SLSHOLQHV
2LO�UHILQHULHV2LO�UHILQHULHV
*DV�UHILQHULHV*DV�UHILQHULHV
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&2���*JU��&2���*JU��2SHUDWLRQV2SHUDWLRQV,WHP,WHP
7DEOH�� �&2��HPLVVLRQV�LQ�RLO�LQGXVWU\�LQ�����



,QGLYLGXDO�VHFWLRQ�VKDUHV�RI�&2� SURGXFWLRQ�LQ�
RLO�LQGXVWU\�ZLWK�1*/�DQG�FRQGHQVDWH�H[HPSWLRQ

���

�� ��������

� � � � �

�� *DV�UHILQHULHV ��2IIVKRUH�RLO�	�JDV
�� 2LO�	�JDV�SLSHOLQHV SURGXFWLRQ
�� 2LO�UHILQHULHV �� 2QVKRUH������ ��� ��



�� (3$�HVWLPDWLRQ�IRU�FRVW�RI�&2��(3$�HVWLPDWLRQ�IRU�FRVW�RI�&2��
UHGXFWLRQ�LV��� 86'���WRQ���������UHGXFWLRQ�LV��� 86'���WRQ���������

�� ([SHQVHV�RI�&2��UHGXFWLRQ�LQ�([SHQVHV�RI�&2��UHGXFWLRQ�LQ�
RLO�SURGXFWLRQ�ZLWK�UHVSHFW�WR�RLO�SURGXFWLRQ�ZLWK�UHVSHFW�WR�
����SHU�WRQ�UHGXFWLRQ�RI�&2������SHU�WRQ�UHGXFWLRQ�RI�&2��
ZLOO�EH�DFFRUGLQJ�WR��WDEOH�ZLOO�EH�DFFRUGLQJ�WR��WDEOH�±± ��



&2��UHGXFWLRQ�H[SHQVHV�����&2��UHGXFWLRQ�H[SHQVHV�����
7DEOH�7DEOH�±± �
�
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0LOOLRQ��0LOOLRQ��
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.JU.JU &2�&2�

2IIVKRUH�2IIVKRUH�
&2��&2��
UHGXFWLRQ�UHGXFWLRQ�
H[SHQVHVH[SHQVHV

2IIVKRUH�2IIVKRUH�
&2��&2��
DPRXQWDPRXQW

2QVKRUH�2QVKRUH�
&2��&2��
UHGXFWLRQ�UHGXFWLRQ�
H[SHQVHVH[SHQVHV

2QVKRUH�2QVKRUH�
&2��&2��
DPRXQWDPRXQW


�&2��UHGXFWLRQ�FRVW�LQ�QRQ�IODUH�JDV�SURMHFWV�KDV�
HVWLPDWHG�DERXW���86'�&2��WRQ��



1DWLRQDO��&2���SURGXFWLRQ�VLWXDWLRQ1DWLRQDO��&2���SURGXFWLRQ�VLWXDWLRQ
�� &2�&2� SURGXFWLRQ�VKDUH�LQ�RLO�DQG�JDV�SURGXFWLRQ�VKDUH�LQ�RLO�DQG�JDV�
SURGXFWLRQ�DQG�UHILQLQJ�LV����
�RI�WKH�SURGXFWLRQ�DQG�UHILQLQJ�LV����
�RI�WKH�
WRWDO�QDWLRQDO�&2������WRQ�FDSLWD��WRWDO�QDWLRQDO�&2������WRQ�FDSLWD��
SURGXFWLRQ�LQ�WKH�EHJLQQLQJ�RI�����SURGXFWLRQ�LQ�WKH�EHJLQQLQJ�RI����� ����


�
�3HWURFKHPLFDO�SODQWVFR��HPLVVLRQV�DUH�QRW�WDNHQ�LQWR�DFFRXQW�3HWURFKHPLFDO�SODQWVFR��HPLVVLRQV�DUH�QRW�WDNHQ�LQWR�DFFRXQW�

�� &2��&2��HPLVVLRQ�IRUHFDVWLQJ�DPRXQW�LQ�WKH�HPLVVLRQ�IRUHFDVWLQJ�DPRXQW�LQ�WKH�
IXWXUH��IXWXUH��



&2��SURGXFWLRQ�RI�,UDQ�LQ�WKH�IXWXUH&2��SURGXFWLRQ�RI�,UDQ�LQ�WKH�IXWXUH

������������������������
,Q�FDVH�RI�,Q�FDVH�RI�
IODULQJ�IODULQJ�
DVVRFLDWHG�JDVDVVRFLDWHG�JDV

������������������������
,Q�FDVH�RI�,Q�FDVH�RI�
JDWKHULQJ�JDWKHULQJ�
DVVRFLDWHG�JDVDVVRFLDWHG�JDV

����������������&2���&2���*JU*JU��

7DEOH�� �



$0$.��SODQ$0$.��SODQ
:LWK�FRPSOHWLRQ�RI�WKLV�SODQ���WKH�IROORZLQJ�:LWK�FRPSOHWLRQ�RI�WKLV�SODQ���WKH�IROORZLQJ�
PDMRU�JRDOV�ZLOO�EH�UHDFKHG��PDMRU�JRDOV�ZLOO�EH�UHDFKHG��

�� 3UHYHQWLQJ�DYHUDJH�IODULQJ�RI�����PLOOLRQ�3UHYHQWLQJ�DYHUDJH�IODULQJ�RI�����PLOOLRQ�
FXELF�IRRW�DVVRFLDWHG�JDV�SHU�GD\�FXELF�IRRW�DVVRFLDWHG�JDV�SHU�GD\�

�� 5HGXFWLRQ�RI�VRPH�RI�SROOXWDQWV�IURP�5HGXFWLRQ�RI�VRPH�RI�SROOXWDQWV�IURP�
������WRQHV�WR����� WRQHV��SHU�GD\�������WRQHV�WR����� WRQHV��SHU�GD\�

�� $PRXQW�RI�&2��HPLVVLRQV�ZDV�GURSSHG�$PRXQW�RI�&2��HPLVVLRQV�ZDV�GURSSHG�
IURP�������WRQHV�WR������WRQHV�SHU�GD\�WR�IURP�������WRQHV�WR������WRQHV�SHU�GD\�WR�
VKRZ�D�����UHGXFWLRQ�VKRZ�D�����UHGXFWLRQ�



)ODUHG�JDV�)ODUHG�JDV��� ILJXUHV�LQ��PLOOLRQ�FXELF�PHWHU���\HDUILJXUHV�LQ��PLOOLRQ�FXELF�PHWHU���\HDU 7DEOH�7DEOH��� ��
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3HUFHQW�RI3HUFHQW�RI
)*�*3)*�*3)ODUHG��JDV)ODUHG��JDV

$VVRFLDWHG�$VVRFLDWHG�
*DV�*DV�

SURGXFWLRQSURGXFWLRQ
<HDU<HDU
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'DWD�UHTXLUHG�IRU�&'0�SURMHFW�HYDOXDWLRQ�DQG�HVWLPDWH�RI�'DWD�UHTXLUHG�IRU�&'0�SURMHFW�HYDOXDWLRQ�DQG�HVWLPDWH�RI�
&2��UHGXFWLRQ�FRVW� 7DEOH�&2��UHGXFWLRQ�FRVW� 7DEOH�±± ��$0$.���$0$.�

<HDUV<HDUV����/LIH�WLPH�RI�SURMHFWV/LIH�WLPH�RI�SURMHFWV

'ROODU�\HDU'ROODU�\HDU*URVV����*URVV����
1HW�� ���1HW�� ���

2WKHU�UHYHQXHV�RI�WKH�SURMHFWV2WKHU�UHYHQXHV�RI�WKH�SURMHFWV

86�'ROODU86�'ROODU������,QYHVWPHQW�UHTXLUHPHQW,QYHVWPHQW�UHTXLUHPHQW


��
��)RU�)RU�IULVWIULVW \HDU��� ���� )RU�IRXUWK�\HDU�� ������\HDU��� ���� )RU�IRXUWK�\HDU�� ������ ,QYHVWPHQW�UHWXUQ�WLPH�,QYHVWPHQW�UHWXUQ�WLPH�
³³ VHFRQG�VHFRQG�³³ �� ������ ���� ³³ ILIWK�ILIWK� ³³ �� �������� ������ ���PRQWKV���PRQWKV
³³ WKLUG�WKLUG� ³³ ��� ������� ���� ³³ VL[WK�VL[WK� ³³ �� ������ 5HGXFWLRQ�FRVW����������WRQ��FR���� ������ 5HGXFWLRQ�FRVW����������WRQ��FR��

<HDUV<HDUV

&DSH[&DSH[ DOORFDWLRQ���7LPH�RI�LQYHVWPHQW��DOORFDWLRQ���7LPH�RI�LQYHVWPHQW��

7RQ�GD\7RQ�GD\����������&2��HTXLYDOHQW�UHGXFWLRQ&2��HTXLYDOHQW�UHGXFWLRQ

8QLW8QLW9DOXH9DOXH,WHP,WHP







&2��UHGXFWLRQ��FRVWV���LQ�(85&2��UHGXFWLRQ��FRVWV���LQ�(85
�� )RU�DSSOLFDQW�FRXQWULHV��� ���)RU�DSSOLFDQW�FRXQWULHV��� ���������(XU(XU�PHWULF�WRQ�RI�PHWULF�WRQ�RI

&2��HTXLYDOHQW&2��HTXLYDOHQW

�� )RU�VXSSOLHU�FRXQWULHV� �����)RU�VXSSOLHU�FRXQWULHV� ����� (XU(XU�PHWULF�WRQ�RI�PHWULF�WRQ�RI
&2��HTXLYDOHQW� 
&2��HTXLYDOHQW� 



�
�$YHUDJH�PDUJLQDO�UHGXFWLRQ�FRVW�SHU�PHWULF�WRQ�RI�&2��HTXLYDOHQW$YHUDJH�PDUJLQDO�UHGXFWLRQ�FRVW�SHU�PHWULF�WRQ�RI�&2��HTXLYDOHQW��

6RXUFH���6RXUFH���81�)&&&�&'0��3URMHFWV�0HFKDQLVP������81�)&&&�&'0��3URMHFWV�0HFKDQLVP������



&'0�SURMHFWV�LQ�RLO�LQGXVWU\&'0�SURMHFWV�LQ�RLO�LQGXVWU\
�� *DWKHULQJ�RI�FUXGH�RLO�DVVRFLDWHG�JDV�*DWKHULQJ�RI�FUXGH�RLO�DVVRFLDWHG�JDV�
�� 1DWXUDO�JDV�VXEVWLWXWLRQ�LQ�LQGXVWULHV�1DWXUDO�JDV�VXEVWLWXWLRQ�LQ�LQGXVWULHV�
�� 6XEVWLWXWLRQ�RI�FRPSUHVVHG�QDWXUDO�JDV�LQVWHDG�6XEVWLWXWLRQ�RI�FRPSUHVVHG�QDWXUDO�JDV�LQVWHDG�
RI�JDVROLQH�DQG�FRQVWUXFWLRQ�RI�&1*�GHOLYHU\�RI�JDVROLQH�DQG�FRQVWUXFWLRQ�RI�&1*�GHOLYHU\�
VWDWLRQ�VWDWLRQ�

�� 8VLQJ�HOHFWULFDO�SXPSV�IRU�DJULFXOWXUH�ZHOOV�8VLQJ�HOHFWULFDO�SXPSV�IRU�DJULFXOWXUH�ZHOOV�
�� 2SWLPL]LQJ�*+*�JHQHUDWHG�SURFHVVLQJ�2SWLPL]LQJ�*+*�JHQHUDWHG�SURFHVVLQJ�
�� (QHUJ\�FRQVXPSWLRQ�RSWLPL]DWLRQ�LQ�(QHUJ\�FRQVXPSWLRQ�RSWLPL]DWLRQ�LQ�
FRQVWUXFWLRQ�FRQVWUXFWLRQ�

�� &R��SUHVHUYDWLRQ�IRU�LQGXVWULDO�FRQVXPSWLRQ�&R��SUHVHUYDWLRQ�IRU�LQGXVWULDO�FRQVXPSWLRQ�



�� 2SWLPL]DWLRQ�LQ�IXUQDFH�KHDW�UHFRYHU\�DQG�2SWLPL]DWLRQ�LQ�IXUQDFH�KHDW�UHFRYHU\�DQG�
SURPRWLRQ�RI�SURGXFWLRQ�ZLWK�UHVSHFW�WR�SURPRWLRQ�RI�SURGXFWLRQ�ZLWK�UHVSHFW�WR�
HQHUJ\�V\VWHP�FRQVXPSWLRQ�HQHUJ\�V\VWHP�FRQVXPSWLRQ�

�� 6RXU�JDV�FRQWDLQLQJ�&2��DQG�+�6��6RXU�JDV�FRQWDLQLQJ�&2��DQG�+�6��
LQMHFWLRQ�LQWR�WKH�RLO�UHVHUYRLUV�LQMHFWLRQ�LQWR�WKH�RLO�UHVHUYRLUV�

�� (QHUJ\�DXGLWLQJ�LQ�SURGXFWLRQ�SODWV��RLO�DQG�(QHUJ\�DXGLWLQJ�LQ�SURGXFWLRQ�SODWV��RLO�DQG�
JDV�UHILQLQJ��DQG��SLSLQJ�JDV�UHILQLQJ��DQG��SLSLQJ�

�� (QHUJ\�UHWULHYDO�V\VWHPV�SODQQLQJ�(QHUJ\�UHWULHYDO�V\VWHPV�SODQQLQJ�
�� 2SWLPL]DWLRQ�RI�KHDW�H[FKDQJHUV�2SWLPL]DWLRQ�RI�KHDW�H[FKDQJHUV�
�� +HDW�SURFHVV�LQWHJUDWLRQ�+HDW�SURFHVV�LQWHJUDWLRQ�
�� )HDVLELOLW\�VWXG\�RQ�PHPEUDQH�WHFKQRORJ\�)HDVLELOLW\�VWXG\�RQ�PHPEUDQH�WHFKQRORJ\�
LQ�QDWXUDO�JDV�UHILQHU\�LQGXVWU\�LQ�QDWXUDO�JDV�UHILQHU\�LQGXVWU\�
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