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É
×
�e �¦ �å �V �t �w
J �E �i �R�q �Õ�� �? �è �â �~ �ò �	 �� 
J �€ 
` �ß �} ��
�Õ�� 5 �� �• �ƒ 	O�¤ �å 5 �À�ã �� �P�Z �M1,002 �õ �� �N 3,164 �õ �� �ã ��
�7 �  �ö �O�g �­ �w
J �¥ �ß �O�g �­ �z �¸ �$ �Í �z �6 �k �Ä�Õ�w
J �u �� �·
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�� �ð �ö �ë �¥ �; 
� �ß �< �z �%�u 
s �	 �� 
J �…�a �� �� 	w�* �
 �� �o �‹ ��

� �l �ò �¤ �; 
� �° �w�B�œ�  �� �ö �� 
s �a �	 �� 
J �× 
× ��

�Ð� �ð �� �� �%
� �f �  �{ �£ �Û�ä 	õ �À�B�œ�¸ �) �~ �� �Û�š �ß �õ
�u �è 
~ �� �M 101 �� �� 
� �Ê�¡ 	õ �À�B�œ�œ�š �o �á �¶ 	…�þ �� �Ã�b �õ
�þ �� �N�f 
 	ó �Ü�ô �� �� �` 
ö �� 
¿ �• �è �f �“ �m�� �è 
~ 	É�� �ã �q �¢
�  �ó �w�� �· �M 103 �� �� 
� �Ê�¡ 
¿ �• �  �õ �u �b �¦ 
c �š 
+ �� �Ò�î 
£
�� �` �º �� �� �È 
@�� �� PDF�� �� �¬ �� �û �^ �~ 
³ �� �� �� �- �� �Õ�¦ �ä
�ç 
� �� �² �� 
/ �8 �� �� �� �� �• �¬ �Æ�- 
1 �� �` �Ø�| 
c �š 
+ �� �ä �È�¹
�w�� �ä 
# � �ð �ä �ç �{ �£ ��

96 �� �M �s �~ �� �Í �  Sercel 408UL �« �� �� �Ä �I �Å 5 
�
NOMAD 
� �^ �« �œ�Z �� �ö 102 �� �� 
¼�Ð 428XL�� �‘ �­ �
 �~ �- �±
�{ �£ 
7 
¾�ˆ �  �« �� �ê 
1 �� �E �k �š 	É 86 �� �� �Í �  I/O System �ö
�« �� �� �Ä�I �Å 5 
� IVI MARK �ø 
� �^ �« �œ�Z �� �ñ �ê 
1 �C�` �‰�,
�Ý�	 �� �† �< �� �Ó�D�Õ�� �< 104 �� 
c �• �S�� �Y�� ��

�Ð�M�� �M�Í �´ �³ �%
� �^ �« �œ�Z �� �s �˜ �• �‹ �� �c �€ �� �< 101
�� �Ü�� �Í HY-40F �£ �ì �� �Í �õ �¤ �! 3 
� �� �o �< 102 �� 5 �# �ü ��
�´ �Õ�	 �¤ �
 �æ�� �Å�« �� �æ�û �ä �* �ì �ä 
# �q �• �� 	w�* �W�ì 
� �^ �Z
�« �œ�Å�Õ�ÿ �« �œ�Í �X�®�± �« �� �� 
É
× 
ö �� �q �	 �� �± �| 	h �ì �¶ ��
�þ �b �« �� �f 
 �# �u �� �k �Ð
« �H�« �� �k 
` �f 
 �# �” 
× �©�� �< 102
�� 4 �# �� �Í �« �� �f 
 �Ï �j �û �^ �6 VISTA V12 �• �7 �� �` �Š 
# �Ï
�j �Å�ø �Z �« �� �f 
 �� �I �Ð�k 
` �¢ 	¸ �b �
 �‹ �� �e �¶ �Å�# �” �Ï �q �ß
�£ �� 104 �� 9 �# �� �M�X�ê 	O	h �é �� �? �þ �K�ø 	ã �« �œ
× �Õ�Û�X�q
�¡ �� �o �? �+ �ê 
1 �* �ì 	©�• �  �M�Z �û �^ �` �þ �b �� �s �¦ �� �V�Â	t �þ
�z �� �Z �Å�* 	t �þ �z 
� �Z �  
Á�û ��

�· �. /Û�¾�! �Ä

100 �N 104 �� �ã �Ü�w�õ �h �ƒ 	O�¤ �å �s �À �å �] �ã �� �O�g �­
147 �5 �� �ã �¥ 4 �5 �� �D�Í 3 �5 �� �Ä�m�ü 2 �5 �ã ��

�× �� �~ �ò �å �] �ã �ã �^ �¦ �Â�Û�? �� �¤ �ã �À�¶ 
� �� 
ö �� �� �E�¤
�ã �k 
` �³ �^ �Ï �R�
 �� �Ï �q �X�ë �Û�z �� �q �• �í 	h �Å
Ê�³ �^ 
× �J ��
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� �� 
} �Û�_ �¢ �Ø�ß �E �ë �� �R�± 
Ç�%10 �� �‘ �Í �£ �t �¢ �� 
� �� �ß
�¢ �©�� �z �� �9 �¤ �ã �� �\ �� �í �Û�µ �� �Û�? �� 	M�­ �Þ
# �ã �ß �� �� �Å
�Š �µ �� �ñ �+ �¤ �ã �• �\ �%�� �? �Ð�x �ß �• �� �ø �M 94 �� �� �N�í �� 
�
�Ê�E�I �t �W�� 	m�t �  �è �� �Û�æ�ß 	t �Ï ��

�• �. �á �™�ô �Ž �• �Ÿ

�o �‹ 
� �± �é �¢ �q �k �c �T �ƒ �Ç�, �� �è 
ê 
ú �� �â 
“ �Í �� �O�g �­
�¸ �t �K�J �° �Ñ�¢ �q �¶ �« �� �? �± �� �õ �z �� �©�X�€ �¯ 	m�� �ü �¶ �¢ �q
�ã �Ñ�%�O�, �E�q �� 
ö �q �ß �Ò�Ý�� �w
J �q �Õ�Ñ�Û�� �‡ �� �� �%
� ��
�� 
ö �ß �Î �� �� �o �× �� �ö �C�k �c 
� �Ê�%�t �w
J �…�a �Õ�  �6 �k �� �O
�g �­ 145�� 146�� 147 �5 �J �®�À�å �] �ã �< 101 �� �R�¤ �¢ �q �  �X�× ��
�? �� �ã �¥ 4 �5 �ã �  �å �] �� �S�< 103 �� �· �R�¤ �¢ �q �  �X�× �� �� �

�^ �} 
J �ß �è �â �@�%�† 
Š�� �­ �
 �	 �� 
J �� �q �Õ	� �± �| �ö 3.3 �N 3.8
�H�´ � �õ �� �ß �ã �� �¤ 	O 100 �� �N 104 �� �� 5 �� �ã �ß �	 �� 
J �q �Õ
	� �Ð 19 �H�´ � �õ �� �� �Ø�W�w�q �Õ	� �Ð 5 �ó �õ �©��

�× �� �• �ñ �~ �ò �t �6 �k �ß �w
J �…�a �Õ�Û�ü �� �� �s 
« �> �M�q 
J
�Õ�� �Ð�è �â �w
J �¢ �q �} �� �€ 
` �� 
« �> �w
J �õ �� �f �� 	m�t �¢ �q ��
�• �� �R�½�¢ �q �” �j �¸ 
« �� �¢ �q �í �Û�ž �Ð�Ì �\ �ß �i �� �× �� �6 	å �o
�� �£ �ß �¢ �q �í �Û�� �¯ ��

(1) �ñ �� �¤ �! �� �w�* �ì 	” �ã �� �• �ã �‹ �Ï 
# �� �� �  �f �� �ì �•
�ã �þ �? �å �Z �Í �X	” �� �• �ã �û �1 �Ï �B�� �? �þ �ù �B�µ �ß �¤ �! 	” �� �•
�ã �³ �£ �� �o �{ �‹ �Ï �b �Z �� �z �Á��

(2) �| �Ê�Í �X�þ �‡ �w�” �ê �� �� �- �ã �ß�ˆ �, �í �Û�� Posi-Set Plug�� ��

(3) �? �Â �$ �� �q �Í �X �Þ�� �< �\ �w�” 
³ �\ �¢ �q �ß 
‰�q �í �Û��
�` �Ø�| �{ �£ �¤ �! 	” �ã �� �? �þ �ù �B�µ �ß �¤ �! 	” �ã �³ �£ �� �o �{ �‹ �Ï
�b �Z �� �z �Á��

�w�z �Ï �B� 	n �� �ñ �¢ �q �ã �ò �  �� �©�Å�¤ �Z �¶ �� �‘ �…�a �Õ� 
�f �ß 	h 	M�x �� �� �Ð�¦ �Â�� �¡ �� �ß �� �©�Å�¤ �Z �J �f 
 �� �I �O�� �¡
�¦ �  �ø �Z �� �< 100 �� �� �Í Pioneer Petrotech Services Inc. �õ �h �ß
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PPS 28 �/ �° 	= �¬ �Æ�� �¤ �� �� �I �� PPS 25 �/ �¬ �Æ�� �¤ �� �� �I ��
�â 
É�ö �é �¢ �q �ã �� �€ �� �ã �� �‹ �ã �¤ �� �ã �� �ß �� �Õ�� �` �%
� 
« �}
�…�a �Õ�  �f �ß 	h 	M�x �� �� �o �g �* �ö 97 �� �� �Í �  Prosper �w
J �ã
�q 
× �ø �Z �û �^ �� �t �• Saphir �w
J �z �� �©�# �$ �ø �Z �û �^ �Í �X�q 
×
�� �Q�ø �Z �� �� �< �w
J �¥ �ß �þ �w
J �z �õ �u �� �; 
� �¸ �� �©�J 
l �� �`
�V�Â�� �P�¤ �d �M�� �%�† �< 
¢ 
¬ �é �w
J �¥ �ß �…�a �Õ�J �¢ �q �^ �� ��

�­ �
 �~ �ò 
� �± �õ �c �w
J �¢ �q �Ñ�• �� �ä �ç �³ �� �w
J �…�a �Õ� 
�f �˜ �` �õ �£ �^ �W�s �� �‘ �u �‚ �Œ�s �¸ �¢ �q �¯ 	m�# �$ �s �J �¶ �Ž � �s
�Í �X�  �f �� �å �õ �r �• 
� �× �� �¼�� �Í CMG�w
J �z �¬ �� �Â�$ �û �^ ��
Topaze �w
J �ã �¢ �q �� �©�# �$ �ø �Z �û �^ �� �¸ Crystal Ball �Í �õ �[
�ô �} �˜ �û �^ �? �� MBAL �w
J �z �‘ �u �‚ �Œ�ø �Z �û �^ �J �ü �÷ �k �E
�þ �û �^ �� �? �� �† �w
J �…�a �Õ�f �˜ �Ï �q �� �Û�o �� �~ �ò �k �c �ß �w
J
�¥ �Í �X�w
J �…�a �Õ�  �f �� �· �- �� �¶ �È�~ �u �w
J �¥ �á �6 
1 �Í �X�w

J �…�a �Õ�  �f �� 
« �} �á �6 �� �K�e �D��

	� �� �Ï �B� 	n �� �å �õ �r �• 
� �< 102�� 7�# �? �õ �á �$ �À� �� ��
�ì 	P�®�� 
É�¬ �  �¬ �� �I �\ �ì 	� �� �Í �~ �u �  �• �¬ �  �¬ �� �I �\ �� �­
�
 �� �h �g �Ð Schlumberger �õ �h �7 
« �} �¬ �� �í �Û�I �\ �u �� �� �•
�õ �h �” �Í �X�  �¦ �‰�k �c �á �6 �¼
« �} �  �û �1 �� �\ �� �Ï �B�í �Û�J �»
�» �� �­ �< 103 �� �i �Ë �¢ �q �¬ �� �ê 
1 �� Production Log�� �� �` 
«
�} �¢ �q �ã �ß �¤ �Z �� �� �©�� �» 
� �� �ž �Z �J �ã �x �f 
 �� �? �‚ �< �¤ �ì
�• �� �O�, �z �^ �� �? �� �‘ �• �• �%�¢ �q �L 	…�� �Û�o �i �Í �  �M�%�¬ ��

× �©�� �ä 
# �· �þ �ù �u �T �I �\ �³ �£ ��

�å �õ �r �• 
� �M�X�� �q �ß �¬ �  �¬ �� �� 	� �
 �Ï �q � 	n �� �Í �t �ê

1 �� �í �Û�%��

(1) 101 �� �Ë�¤ �> �ž �Z �� �> 	� 
� �� 	� �
 �Õ�ÿ �� PowerJet Omega 
Shaped Charge�� ��

(2) �¢ �q �¬ �� �ê 
1 �� Production Log�� ��

(3) �t �� �� �w�” �q �• �â �� �ê 
1 ��

�‘ �• �R�¤ �é �å �] �� �¢ �q �ã �ß �¬ �  �$ �q �• �¡ �` �� �6 
¯ �� �` �­
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�ß �S
× �� �· �` �þ �ù �Ÿ�Ÿ�  �Ð�u �I �\ �³ �£ ��

�È�. �ô �Ž & �ç

�	 �� 
J �Ï �j �† �%�Ç�, �† �c �� �þ �©�† �c�� �ø �€ 
¢ �j �è 
ê 
ú �k
�c�� �˜ �¸ �Í �k �c�� �Ç�, �k �c�� �ª �� �� �k �c �� �â (’ �Í �k �c �ß �w
J
�Ï�j�Ï�B�� �k�#�	��
J�M�é�k�c���ò�d�� �Ò���w�,�ø�•�ã�ø�•��
�Õ�� �� �| �! �H�� �� TEG �´ �, �Ï �j�� �¡ �	 �� 
J �� �¥ �, �Ì �´ �7 �N
130 mg/m3 �? �¯�� �o �¡ �	 �� 
J �æ	…�è �â �N�	 �� 
J��NG1�� �ß �ä
���d�}���€
`�{�£�� �­�
���!�Ï�j�	��
J�Õ	� 45 �ó�´� �õ����

�Ð
« �� �� �Ó�Å�} 
��� �7 �‡ �ù �± �| �Ž �† �c �Ï 
` �” �³ �} �~ �u��
103�� �È �� �~ �Ï �þ �w�G LPG �Æ�� �` 
³ �t �Ï �B�� �­ �
 �� �%3 �ó
�¸ �õ �© LPG�� �Ð�~ 	Ý	h 	M�þ �w�ê �‹��104 �� 
� �Ê �‰�X�®�÷ 	h �Ä
�Ï �B��1. �þ �©�† �c 
R�j �” �$ �¸ �Æ�  �� �` 
³ �t �Ï �B��2. �þ �©�† �c
LPG�Á�G�¤�����t�Ï�B�� 3.�Ç�,�†�c�	��
J�æ	…�è�â�B�œ�Ï�B��

�½�. �� �r �! �Ä

�h �þ �Ï �B�Ï �; 	M�æ�� �> �ñ �˜ �� �7 �þ �	 �� 
J �† �� �o �Ü�7 �þ �	
�� 
J �† 
J �þ �d �ß �	 �� 
J �� �Ì �
 	ì �£ 
J �Õ�ü 
# �� �	 �� 
J �~ �° �� �H
�� �� �- �* �� 
ö �� �� �” �$ �° �� �N�V
� �£ 
J �� �� �Ì �• 	ì �£ 
J �Õ�� 
# ��
�‡ 	M
# �¡ �ü �¸ �  �	 �� 
J �h �þ 
J �G�ò �� �J �¨ �i �� �Q
# �� �Õ�¡ �	 �� 
J
�� �¦ �h �q 
J �ã �¢ �q �O�• �� �´ �, �� �7 �w�‡ �B�� �° �� �N�V
� �£ 
J �� ��

�h �þ �Ï �B�Ï �h �q 
J �Ï 
` �ù �L �ü 	h �P�T �� �• �%�ü �ð �ß �S
× ��

�þ 
J �G�� �o �‹ �s �š �  �	 �� LNG �õ �¯ �þ �� 
` ��

�á �1 
¯ �� 
V
� �” �~ �° �  �¿ 
º

	O�Õ
¯ �� 	O�Õ�é �Í �O�” �$ 
J �Õ

�R�� 
¯ �� 
V�” �s �š �  �R�� 
¯


ö �� 
¯ �� 
ö �� �N�K�� �0 �� �� �©�� 
« �> �} 
J �‡ ��

�h 
J 
¯ �� �o �‹ �
 �%�  �> �� �h 
J 
¯

�Ï �j �† �� �q 
J �� �7 �, �� �7 �w�Ï �j �? �“ �ì �0 ��
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�- �* 
¯ �� �- �* �} �� �€ 
` �0 �� NG1�� 8,900kcal/sm3��

�Ð�˜ �Ê�� �K�â 
“ �Í �þ 
J �G�S
× �� �ô �| �¨ �i �} 
J �K�} �� �Ó��
�q �! �š �h �þ �Ï �B�Ï �h �q �” �j �� �q �Â�� ��

1. �	 �� 
J �r �• 
� �• �q �œ�� �¼
É�b �Z �� �� �! �� �÷ 
� �Ê�h 
J �q
�• �? �± �| �h �q 
J �‚ �Œ�� �q ��

2. �å �õ �r �• 
� �0 �â 
É �ø �Z �þ 
J �G
J �z �� �©�Å �þ �� �Õ�ß �1
�þ �� �? �� �ô �h / �q 
J �d �ß �ƒ �þ �� �Õ�� �h / �q 
J 
× �©��

3. �å �õ �r �• 
� �0 	P�â �â 
“ �Í �þ 
J �G�` �õ �…�a �Õ	m�N�ü �� �H
�´ � �õ �� �Ð�¯ 	j 
# �� �­ �
 
< �¸ 	� 16 �H�´ � �õ �� �� �� �Ð�± �| �þ

J �G�S 
× �� �þ 
J �G�h 
J �ã �q 
J �� �q �� �â �k NG1 �0 
ö �q �� �E �q
�� �� �ß �
 �� �÷ �h 
J �q �• �– �h �† �• �í �ü 
J �� ��

�â 
“ �Í �þ 
J �G�ß �K �} �� �q �• �%�” 	n �O�� �� �o �` �• �Ð�
 �^
�	 �� 
J �q �œ�° �þ �± �„ �Ð	h 	M�  
1 
± �B�œ�� �	 �� 
J �r �• 
� �Å�å �õ
�r �• 
� �ö LNG �Ë�} �� NG �° �þ �b �Z �� 
J �G�h / �q �� �� �� �� 
ö ��
�� �~ �° 
J �q �• �ù �ž �ù �* �ì �� �o 
Ê�õ �h �
 �^ �‚ 
Š�� �Þ�
 � �ê �• ��
�q �� �? �Ô�ä �[ �´ 
7 �� �= �� �Ó�%
� �ß �� �q �Â�� ��

�ö �~ 	Ý�
 �^ 
× �œ�è �â �} �� �� �– �¢ �Ï �• �£ 
J �� �• �  �¦ �} �ñ �É
�¯ �� �• �õ �h �­ �
 �� �¡ �þ 
J �G�• �Ð�ã �µ �f �q �o �Ã�b �ô �� �� �� �q �±
�× �� �h �þ �Ï �B�Ï �h �þ �• �\ �Å�	 �� 
J �K�} �¨ �ž �û 
� �� �­ �
 �7 �� �!
�” �³ �	 �� 
J �~ �° �� �q �u �� �� �€ 	h �ê 
1 �± �× �” �³ �� �� �q �ä �� �� �*
�ì �	 �� 
J �r �• 
� �Î 
# �¨ �i �b �Z �È�� �õ �h �	 �� 
J �} �� �ß �É�\ ��

�K�Z �· �c �( �D	� 
9 �¿ �G�¦ �¥ �* 
ž 
�

�z �. �é �• �y �M�ï �U�Ó F �	 ,Í �ô �Ž �ª /í �y �
 �` (� #ž�‘ )=

�� �š �� �o �� �ö �õ �®�± �« �� �� �f 
 �Ï �j 
1

�Ð�� �ð �> �ñ �u 
V�o �� �ö �õ F �; 
� �’ �× �õ �c �; 
� �� �  �w
J �…
�a �× 
× �� 
V�€ �Ï 97 �� 
« �O�‹ �� �� 
] �Ð 1800 �‚ � �õ �i �ß �6 �o ��
�ö �õ 
V �€ �®�± �« �q �� �] �Å �f 
 �Ï �j �Ï �q 	O�, �7 �� �o �< 97 �� 5
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�# 9 �! �’ 565 �* �/ �r �} 
0 �‹ �þ �‡ �� �� �ü �* �$ �À�» �À�d �< 100 ��
8 �# 19 �! �õ �Ë �Ï �Ý �ò �û �1 
� �ß �á �} 	� �g �� �• �� �x �´ �s �2 100
�� 6 �# 13 �! 
Ê 
� �Ÿ �g �� �‹ �� �• 
1 �6 �• �À �7 �  �Ô�� �� �õ �Ë �Ï �€
�< 100 �� 9 �# 14 �! �” �� �“ �¤ �é �† �g �• �Ë
1 �6 �• �À�7 ��

�� �¡ �� F �; 
� �w
J �¥ �á �6 
1 �‰�X�Å�/ ��

�6 B9501 �> �ñ �u 
V F �; 
� �w
J �¥ �á �6 �ú �f 	O�, �7 �� 96�� 97
�� �&�³ �d �� �< 99 �� 5 �# 31 �! �V�X�ˆ �2 
0 	  �Ê�³ �� �² �˜ �¦ 128.1
�H�ð �b �
 �Ð 182.1 �H�ð �� �o �o 
‰�‰�X	©�Ñ�Í �X�  �é �÷ �I �\ 
1 ��

101 �� 3 �# 27 �! �6 
V�€ �¤ �ã �¢ �q �‚ �o �z �[ �7 �œ�T 
1 �ñ 
7 �t
�L �† �g 
c �L �» �² �˜ �• 50%�� �‰�H�x �• �À�� �D�Õ�• �œ�T
1 �» �O�² �˜
�æ�ü �� �9 �• �C�; �^ �Ï �B�� �[ �L �� �ì �%�Ÿ�Ÿ�f �Ý
Á�À�� �� �‚ �� �ø �Z
�d �� �Õ�* �¨ �] �&�³ �� �o �< 101 �� 11 �# 21 �! �V�X�ˆ �2 
0 �â �&�³ ��

102 �� 1 �# 3 �! �• �õ �h �_ �“ �� �= 
� 
� �] 	  �é �á �: �Ü�~ �Ä
�
�õ �c �† �g �e �Å �• �á �6 �Ï �B �û �1 �õ �Ë 
1 �ú �À�� �Ú 102 �� 2 �# 19
�! �~ �j 
� �“ 
‰�• �õ �h �Ó�± �� �6 �• 
1 �á �6 �õ �j �^ �� �Å�~ 	W�± �c 	h
�� �� �� �¡ �ˆ �ë �~ 	W�L �� �É�\ �‰�X�7 �� �� �Å�û �1 
Q�^ �á �} �Ÿ�g ��
�‚ �� �ø �Z �d �� �� �â �• 	O�, �¨ �] �E �³ �� �o �< 103 �� 1 �# 13 �! �V
�X�ˆ �2 
0 	  �� �d �Ê�Í �X�é �û �1 �I �\ �ì 	� �ß �Ï 
â �� �@�q �• �� �o �<
104 �� 9 �# 9 �! �� �@
7 �d �š �L �Ï 
â �� �6 B9501�7 �” �� �W
1 �� �•

1 �ñ �^ �Ü�� �%�f 
 �� �È�o �È�� �[ �- �� �} �n �d �û �1 �q �• �e �D��

�· �. �› �n �ö �3 �ï �U

�� �š �� �o �Ù�° �w�ì 	� �ß �‰�X

�o �Ù�° �w�ì 	� 100 �� �V�� �= 
� �ä �O�å �] 
É�þ �Þ 2 �� �N 101
�� 12 �# 31 �! �� �; 	M�Ï �q �Ð�« �� �f 
 	h �Ï �j 2,000 �õ �i �� �ì 	�
�c �N�� �P �¡ �± �« �� �õ �ò 3,000 �õ �i �� 102 �� �V �� �= 
� �ä �O�å �]

É �þ �Þ �N 103 �� 12 �# 31 �! �� �; 	M�Ï �q �Ð�È �� �
 �� 100�� �� �Z
�¡ �± �« �� �f 
 �ß �Ï �j �Å �M�˜ �� �ì 	� �c �° �w�õ �u �¤ �ì 	� �A�� 102
�� �; 	M�Ï �q �Ð�È�� �N�� �Ï �c �®�± �« �� �õ �ò 797 �‚ � �õ �i �� �Í �X
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�f 
 �Ï �j �Å�M�˜ �� 103 �� �V�� �= 
� �ä �O�å �] 
É�þ �Þ�N 105 �� 12
�# 31 �! �� �; 	M�Ï �q �Ð�È�� �
 �� 102�� �� �Z �®�± �« �� �õ �ò �f 
 �ß
�Ï �j �¸ �M�˜ �� �È �� �N�� �Ï �c 	� 1,399 �‚ � �õ �i �®�± �« �� �õ �ò ��
�o �Í �X �Ï �j �Å �M�˜ �� 104 �� �; 	M�Ï �q �Ð�È �� �
 �� 103�� �� �Z �®
�± �« �� �õ �ò �f 
 �ß �Ï �j �¸ �M�˜ �� �o �Ð�� �• �õ �h �å �õ 	� �A�� �� �È
�� �6 �Ù�4 �N
� �� 
� �; 
� �õ �u 
l �Š�Å�° �w�õ �u �) �È�7 �Å�6 �o �Ù�ì
	� �c �N�� �Ï �c �w
J �å �] �× �©�¤ �ì �  �f �7 �Ž �÷ 	� �A�  �¡ �� �­ �
 �”
�W�„ �  �f �• �¤ �å �× 
× �; 
� �� �� �â �ã �^ �} �—� �• �õ �h �e �D��

�� �¡ �� �o �é �° �w�7 	� �Â�Z �� 
c 
0 �‡ �B

�• �õ �h �� CPC�� �¸ �Ü �~ �Ä 
� �Ü �~ 
V �¸ �° �w �ƒ �õ �h
�� CNOOC�� �—� �ä �Ó�Ô�ä �ö �o �‹ 
V 	è �Ü�$ �Ž �P �P �, �c �€ �Í �X
�å �] �ì �q �� �� �D�Õ�P�, �õ �c �å �] �ú �f 	t �Ï �w�> �� �—� �ž �Ô�ä �Ý
�] �• �• �n �å �] �Å �¢ �q �� �Ü�~ �� �%	j �õ �h �� TOTAL�� �� �� �É �•

1 �k �c �� �K�¢ �Ô�ä �Í �X�w
J �å �] �q �• ��

101 �� 12 �# 14 �! �’ 619 �* �/ �r �} �þ �‡ �6 �W�„ �ñ �^ �o �é �°
�w�7 	� �ì �q 
1 �7 �  �� �‹ �� 102 �� 10 �# 18 �! �’ 629 �* �/ �r �} �þ
�‡ �6 �x �Â�Z �Ã�ß �e �Å�) �È�Ò
� �ñ �^ �• 
1 �Í �X�7 	� �) 
â �ß �Ÿ�g �Å
�Z �• �7 �� �� �®� �ü �* �Ÿ�g �Z �• �d �° �w�7 	� �¥ �• �Ô�� �� �• �õ �h ��
CNOOC �é �M�ê �• �; �” �! �1 �• �þ 
c 
0 �� �• �õ �h �< 104 �� 7 �# 15
�! �V �X �ˆ �2 �ä �O�ì �µ �� CNOOC �÷ �< 104 �� 4 �# 22 �! �þ �¤ �•
�¦ �Â�; �” �! �1 �~ �o �³ �ô 	  �ä �O�ì �� �• 
1 �� �Ú 7 �# 8 �! �Ó�± �C�\
�q �¡ �ç �` �C�\ �ƒ �Ì �…�= �Ü�� �[ �‹ �¸ �&�ì 	� ��

�� �®�� �� �! 	í �ö �õ �° �w�ì 	� �Â�Z �$ �B

�• 
1 �� �ü �* �õ �h �ò 
� 	� �g �� �ê �; �” �! �1 �ô �C�� 	T �Ü�~ �Ä
�
�Â�Z �� �­ �
 �ì �Ï �< 
ê 
1 �ç �³ �� �• 
ê 
1 �­ �
 �þ �? �Å�Ü�~ �Ä
� �õ �h
�û �ä �e �Å�Ï �q �
 
Š�� �‰�» �� �É�� �K�¢ � �� �Í �X�� �Ú�D�Õ�� �ì �>
�é �ˆ �û �û �1 �ä �â �� �| �< �q �• �» �B�� �$ �� �Í �’ �®� �~ �- �w�õ �h �R
�¤ �� �Ô�ä �ø �� 	t �Ï �� �� �Â �[ �R

 �Ä �%
½�† �� Husky�� �õ �h �� �s
�~ �• �• �n�� Total�� �õ �h �e �R�O�: �� �O2	Ý�õ �h �° �Ó�± �¸ �Û�D�• ��
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�k �%�1 �C�\ �õ �‚ �ì �j �ø �* �q �¡ �¡ �` �o �é �° �w�7 	� 
1 �C�\ �q �¡ �M
�� �d �� �‘ �• �¡ �e �D�o �é �ì �q 
1 �Â�� �³ �j ��

�• �. �á 0‚ �ö �3 �ï �U

�� �š �� �o �� �ö �õ 
� �ø �P�, �k �c �ì �q �å �õ �7 	� �ß �ì 	P�� �‰�X

101 �� 9 �# 14 �! �• �õ �h �’ 616 �* �/ �r �} �ä �O�Å Husky �õ
�h �Â�ì �o �‹ 
V�€ �’ �š �k �c �ò �ß �6 �o �� �ö �õ 
� �ø �P�, �k �c �ì �q �å
�õ �7 	� �7 �� �o �< 101 �� 11 �# 29 �! �V �� �= 
� �ä �O�� �ñ �+ �• �õ
�h �€ �< 101 �� 12 �# 18 �! �Å Husky �õ �h �” �� �ì �� �O�7 	� �� �¦
Husky �õ �h �� �É �� �K �¢ �� �å �] �ç �³ �³ �£ �¦ Husky 	S �� �� 102 ��
6 �# 17 �! �Õ�Å Husky �õ �h �ì �� �“ �ì �� �K �Ÿ �‹ �� Husky �õ �h �<
102 �� 9 �# �Í �X �¡ �± �« �� �õ �ò 	� 1,900 �õ �i �� 103 �� 5 �# �x �Ê
�Í �X �¡ �± �« �� �õ �ò �� �ƒ 	O 102 �� �� 103 �� �Ô�È�� 	� 5,100 �õ �i
�õ �ò �q �• �� Husky �õ �h �x �7 	� �ä �â �< 104 �� 10 �# 15 �! �” �� 
«
�O�Í �¤ �’ 2 �å �] 
É�¨ �] �� �o �V�• �õ �h �ä �O�M 12 �# 18 �! �Í �¤ �’
2 �å �] 
É�� �Ï �q �� �\ �Ð 500 �‚ � �õ �i �ß �®�± �« �� ��

�È�. -ª �ö �� �“ �� �‹ �  �z �y �. �¡ �y �È�V

�* �ì �ˆ �û �N
V�� 
V�ß�6 �; �
 �ö �é �� �%�� �• �‹ �� �¸ �‚ �ä 
• �� �Ô
�ä �á �6 �7 �ˆ �K�� �• �õ �h �6 �ü �ð �6 	å �� �i �R�f �œ�Õ�� �ä �‚ �—�‘ �7 �ß
�å �] �� �K�K�r �� �• �õ �h �Å�o �‹ �Ä�ñ 
V�¸ 	� �A�� �� �� �ç �s �¢ �� �Ä	�
�A�6 	å �† �Ý�} �� �Ô�ä �� �h �� �= 
� �k �\ �Ì �ß �6 �é �~ 
V�€ �k �c �° �w�Å
�	 �� 
J �f �œ�× 
× �  �f �o �N
V�7 3 �� 	O�, �� �6 �é �~ 
V�€ �k �c �° �w�Å
�	 �� 
J �f �œ�× 
× �  �f �o �� 
V�7 3 �� 	O�, �� �o �• �� �ü �÷ �õ �u �� �õ �i
	� �ñ �� 
V�¸ �, �� �f 
 �ß �b �¦ �Õ�ò �[ 	ó �� �O�Å�H�± �; �
 �ß �­ �À��

�K�g �· �c 
7 �. �$ 
� �˜ 
ž 
� �~ 
š �ï

�z �. �y 	� �r �ô �Ó�< *Ï �• �î �  �x ,å

68 �� �Ü�w�õ �h �Ð�ö 	± 	˜ �) �t �ì �q �å �] �w
J �� 	� �s �b 	ò Mr. 
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Adoue�[ �‹ �� �? �~ �- �ì �q �å �w
Z �� �ú �f 	t �Ï �� �y �� �~ �� �~ �- �w�õ
�h �} �ö �6 
©�C�	 �‡ �7 �~ 	Ý�� �õ �c �5 �� �ê �´ �š 	• �f �• �Ÿ�t �  �õ �h ��
	—�þ �C�� �Ø�| �ñ �å �] �� �¢ �q �� �° �þ 	©�w
# �š �Ž �6 �¢ �- �/ �� �× �Õ��
�5 �˜ �J 	h �Ä�/ 	Ü
¸ �l 
# �� �` �| �< �• �õ �h �ñ �ô �Ï �j �l �Û�X�E�Þ�5
�¤ �ß 	t �Ï �� �� �Ü�w�õ �h 
c �É�X�ˆ �2 
0 �â �� 	  �á �ö �� 

 �< �5 �� �ê
�´ �6 
V �u �° �w�� �ú �f �õ �h �7 �� OverseasPetroleum and Investment 
Corporation�� �P �• OPIC �� 
V �u �õ �h �� �N�+ �� �7 OPIC �� �´ �ß �

�  �† �b �þ �� �à �| �� 
É�e �R�ß 	• 
1 �u �� �ž �? OPIC�� �¥ �ä �9 �/ �õ �h ��
�� �• �Æ�� �ø �õ �h �ë �� �Í �X�~ �u �ì �q �å �w�� �Ú�ñ �Ì 
# �Ð�ì �q �å �w
�Ñ�ž�L���´�Ü�w�†�b�þ�ø�õ�h �� OPIC ���´�d ���†�b�þ�ß�ì�q�å
�w
1 �o �‘ �£ OPIC �ë �� �e �R�� �+ �u �� 95 �� 8 �# �ú �À �‚ �) �t �ì �q
�å �w
1 �� �Ð�þ �‡ �f 
@�À�ß �%�� �ù 	O�¤ �• �õ �h �~ �ò �w
J �…�a �� �ž
�£ �æ�? �Ü�w�õ �h �p �À�� �Â�À�d �o �� �´ �Ü�w�‚ �) �t �ø �õ �h �� �� �É
���K�¢ ���s�b�± �� �Ü�w�õ�h�Å OPIC���¥�û�1���ö�µ�õ�h���ø�µ
�Û�ä �@�´ �õ �h �s �¢ �� �—� �ì �%�Ÿ�‹ 
+ �ä �� �� �+ �ß �
 �‚ �� �\ ��

OPIC �5 �� �ê �´ �? �• �� �£ �R�$ �� �ü �* �� 	^ �� �É �\ �7 	©�• � 
�~ �u �ì �q �å �w�u �� �­ �
 �� �� �� �Ü�w�õ �h �ö 
V�u �ì �f �ê �´ �[ �• �>
�w�; �R�Ù�õ �h �� �[ �• LNG �¢ �q �$ �� �w�# �¸ �? �J �• �\ �� �Ž �í �ö 
V
	è �Ü�$ �Ž �P�ì �q �å �w�� �+ �u �� �Ð�“ �ì �à �| �ˆ �û �ä �â �ä �š �õ �h �Û
�Â �ä 
# �e �R�O�~ 2 	• �k �c �� �k �� �´ �  2 	• �@�´ �< OPIC �u �ß �Õ
�Ñ�õ �h �� �! �N�­ �
 �� �Ü�w�õ �h �­ �
 �5 �� �ê �´ �9 �� �Ê�� �7 �  OPIC
�ä �š �^ �ç �  OPIC �à �| �� OPIC �[ �i �$ 2 	Ý�Õ�Ñ�õ �h �� �ì 	O 3 	•
�^ �B�u �� OPIC �k �%�� �Ÿ�ü �� �à �| 2 	Ý�ø �õ �h �� �é �z 
¼�Æ�õ �h ��

OPIC �£ �R�’ �n �Â�Ä�� �%�ü 	Ý�ä �9 �/ �� �• �Æ�� �ø �õ �h �� �ö �z

¼�± �ä �%�û �1 �� �ö �µ �� �r �� �± �� �• �� �´ �� �� �Ê�° �µ 
V�u �ú �f 	•

1 �� �0 �� �Ð�ñ �� �õ �; �~ �ä �â �� �þ �C�ä �Ó�J �0 	M�E�5 �� �ê �´ �o ��
�Ê�� �­ �
 �Ð�å �õ �• �\ �E�� �´ �ß �º �u 
Q�^ �� �%	� �~ OAI/OHI�� OHI
�à �| �³ �r �Ï �� 	š �%OPIC�à �| �ø �õ �h �ë �� �� �� OPIC�� �Ÿ�ü �ø �õ �h ��
OPIC �é �¹ �õ �h �� �º �¦ �‰�� �� OPIC �| �! �õ �h �J 5 	• �� �	 �� �å �õ

� �ß �7 �  �ö �ü 5 	• �º �u 
Q�^ �Ã�%�¢ 	¸ �u �� �• �¸ �° �
 �Ð�ö �õ �; �~
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�� 
©�C�	 �‡ �~ 	Ý / �õ �c �5 �� �õ �h �s �E�Ñ�� �o �‘ �i �R�Ü�w�õ �h �¢ �r
�� �” �j �ß �� �u �� �• �� �
 �0 �� �@�� �Z �± �× �õ �h �s �” �³ �� �Ê�ß �³ �£ ��

�· �. �. �’ �  �× 
5 #ž�� -�  

�� �š �� �k �c �ß �¦ �Â

100 �� �N 104 �� �~ �u �Ï �� �
 �~ �f �Ï �� �Ô 	O�  �f �~ �u �k
�c 198 	• 
1 �È�� �¦ �Â 	¥ �O Haute Mer A �P �, �k �c �� � �: D
�k �c �� �- �¹ 
¾
� 
[ �� �7 �þ �	 �� 
J 	O�Ó�� Shell Prelude FLNG 
Project�� �� �- �¹ �x �Ö �h �	 �� 
J 	O �Ó�� Inpex Ichthys LNG 
Project�� �� �| �! �â �R�‰�• �� Agadem�� �w�¥ �J �å 	• �c �6 �ß �Ï �q
�
 
Š�� �� �ä �Ó 1-1 �N�ä �Ó 1-5��

�Œ1-1�c 100 �Ë�� 
7 �. �- �$ 
� 
Y�� �U��

� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
�ì	O 47
1 �Ê�¹�õ�c

1 �Þ
, �V
V 8/06�k�c Maersk Oil�õ�h
13 	��¹�õ�c

5 	��~

�R�� Shallow Jack	h�w�w�¥�O�v
1 Chevron�õ�h
�Z �‰�� La Escalera Ranch Project �k �c NationsGas�õ�h
Alabama
V�€ Aircraft Carrier�k�c Phoenix Exploration�õ�h
Dakota���å�]�ì�q
1 Bayport Petroleum�õ�h
�‰�� Eagle Ford	s�î�w El Paso�õ�h
�V�•�{�•�� Sanish�w
J�¥ KFOC�õ�h
�:�{���Ê�<�� Woodford	s�î�w
J Eagle Energy�õ�h
�‰�� Wed-Duval��WD���k�c Excellong�õ�h

3 	±	˜�)�t

Upper Magdalena�ö �õ COR 11/39 �k �c Canacol�õ�h

Middle Magdalena �ö �õ VMM17 �k �c
M o r i c h a l  S i n O C o 
S.A.��MSSA���õ�h

Upper Magdalena �ö �õ Villarrica 
Norte�k�c

Nexen�õ�h

2 �R

�Ä
�R

�Ä HornRiver	s�î
J Devon�õ�h

2417/2418�k�c Ammonite�õ�h
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� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
1 ���Z Santos�ö�õ BM-S-22�k�c ExxonMobil �õ�h
1 �����÷ �����÷�k�c �����÷ CDS�õ�h
1 
•�È 39 �5�k�c ConOCoPhillips�õ�h

22 �t���õ�c
1 �<�•�Z�t 
V�€ Diwansa/Ophir���-�w�¥ �<�~ MEO �õ�h

10 �à�|

Damar/Indragiri�k�c�“�ì	��A
1 �à�|�ˆ�û
�R�i�f�Þ Tarakan�ö�õ Bukat�k�c ENI �õ�h
�V�„�ß�O�ù Krueng Mane�k�c ENI �õ�h

���„�ß�O�ù Karang Agung�k�c
Odi ra Energy K arang 
Agung��OEKA���õ�h

�N�à �| 
V�€ West Abadi �k �c �“ �ì 	� �A
1 ConOCoPillips�õ�h
�à�|���•�t�ù Asmat�k�c Papua Petroleum
���„�ß�O�ù North Batu Raja�k�c Artha Graha Network �ò �ç
Sibaru PSC�k�c Mitra Energy Limited �õ �h
Banganai/Kutai Barat�°�z
J�k�c Sugico�õ�h
�„�ß�O�ù
V�€ 4 �k�c Transworld�õ�h

1 �ý�ô
½ ���ý�ô
½�w�¥�‚�Ë
1
�â
½
l���C�w�õ�h
�� A s t r a k h a n  O i l 
Corporation��AOC��

1 
½�i�Í�[ 
V�€�k�c CairnLanka�� PVT��  Ltd.

5 �-�Ä�‚�t

�-�¹ Canning�ö�õ�w
J�

Š Backreef Oil�õ�h
Canning�ö �õ Backreef Area/5/07-8EP
�k �c

OBL�� Oil Basins Limited��
�õ�h


��±�A�Â�Í ATP-1056P�k�c CG Operating�õ�h
Shell FLNG-Prelude
J�¥ �Ê�Í �ó 	Ý
ç �� �õ �h�� Shell��

Inpex LNG-Ichthys
J�¥
�!�•�~�-�°�w�á�6
�U�°
B���}�¦��Inpex��

3 � �:


��±�k�c � �:�ˆ�û


��±� �: D �k�c
�Ä
� �Ü�° �þ �ò �ç �~ �- �° �w
�] �å �á �6 �%	j �õ �h�� SIPC��


V�€ M-8 �k�c NGWE�w�õ�h
1 �%�b�{ 8�
V Alov-Araz-Sharg�k�c Netoil �õ�h

11 �é�¹���Ü�N�õ�c

1 	¥�O Haute Mer A�P�,�k�c
�Ä
� �Ü�~ 
V�¸ �° �w�ƒ �õ �h
CNOOC

1 �÷�t�f 
V�€ Corentyne/Georgetown�k�c CGX �õ�h
2 �Ë���‚�t OML-141 �í�Û�ì�q
1 Palm International�õ�h
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� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h

�Ë���‚�t OPL 291
�Ä
� �Ü�° �þ �ò �ç �~ �- �° �w
�] �å �á �6 �%	j �õ �h�� SIPC��

1 �¦�‰ ��
��t�k�c��DOC/DOD/DOE�� �¦�‰�~�K�°�w�õ�h

1 �Ä�®�F�{ 
V�€ Area 1�k�c
W ent uor t h Resour ce 
Limited �õ�h

1 
‚�ò�t�)
¸ 4B/5C/6C/7C�P�,�k�c �����„�Ò�¢
1 �V�•
‚�ò�t �V�•
‚�ò�t�k�c Venture Petro�õ �h�� V.P.��
1 �[�• 
V�€ Pre-Khuff BC�k�c�r�¤
1 CNOOC�õ�h
1 ��	±�� 5/06�k�c�r�¤
1 Sonangol�õ�h
1 	��Ž 	��Ž�w	s�î 	��Ž�ˆ�û

�Œ1-2�c 101 �Ë�� 
7 �. �- �$ 
� 
Y�� �U��
� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
�ì	O 36

12 	��¹�õ�c

7 	��~

�‰�� Cline 	s�î�w
J Devon�õ�h

�p�?
½���f�� Masters Creek�k�c Yuma�õ�h

	��ô���ü�� Niobrara	s�î�w
J�k�c BHWX �õ�h

Utah�� Covenant Mondo�k�c T-REX OIL, INC.

�Z�‰���é�	�œ�å�] XOG �õ�h

�R�� San Joaquin�ö�õ�k�c Zodiac�õ�h

�R�� Coalinga�Z�P�w
J�¥ 	��~�’�š
×�œ�á�õ�ò�ç

3 �R

�Ä

Old Harry�k�c Carridor�õ�h

Montney	s�î
J Terra Energy�õ�h

Montney	s�î
J �<�•�Z�t Petronas�õ�h

1 	±	˜�)�t VMM4 �k�c �û�~ Hanjin P�M C �õ�h

1 
•�È 108�k�c Reliance�õ�h

20 �t���õ�c

9 �-�¹

�Z�V
V�€ Crux �w
J�¥ Nexus�õ�h
Gippsland�ö �õ �å �k �c VIC/P41, 42, 
47, 66�M 68

Bass Strait Oil Company 
Limited��BAS��

Sydney�ö�õ
V�€ PEP11�k�c Advent Energy Limited
�N�� Otway �ö �õ 
V�€ T/32P �� T/35P
�k �c

Perenco�õ�h

�Z�V
V�€ Browse Basin WA-314-P�k �c Karoon�õ�h
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� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
�Z�V
V�€ Carnarvon�ö�õ WA-323-P/
WA-330-P�k�c

OCtanex Group�õ�h

Cooper�ö�õ�k�c Drillsearch Energy�õ�h
�Z�V
V�€ Bonaparte�ö �õ NT/P73 �k �c Alpha Natural Resources
�Z�V
V�€ WA-408-P�k�c Total �õ�h

7 �à�|

���„�ß�O�ù
��± Ranau PSC Quest Petroleum NL�õ�h

�Z�.��
V�€ West Java�k�c
Bellglory Development Inc.
�õ �h

�.��
V�€ Pangkah PSC 	� �E
l �° �w�õ �h�� KUFPEC��
West Natuna�ö �õ offshore Kerapu PSC Pearl Energy�õ�h
�R�i�f�Þ�°�z
J�k�c Trimukti �õ�h
Bontang�� SE Sangatta PSC Salamander Energy�õ�h
���•�t�ù
V�€ Cendrawasih �k�c ExxonMobil �õ�h

1 �<�•�Z�t SK-317B�k�c Total �õ�h

2 �(�•
M �k�c New Sino Oil Company

��± M �k�c

1 � �: 
V�€ A-5 �� A-7 �k�c �û�~ KMDC �õ�h
4 �é�¹���Ü�N�õ�c

2 �Á���{ 	ó�‰�� AB �k�c GKP �õ�h

1 �Ë���‚�t 
V�€ OPL-227�k�c
�Ä
� �Ü�° �þ �ò �ç �~ �- �° �w
�] �å �á �6 �%	j �õ �h�� SIPC��

1 	��|�Z�t 
V�€ Kerkouane��K���k�c �-�¹ ADX 
×�œ�õ�h

�Œ1-3�c 102 �Ë�� 
7 �. �- �$ 
� 
Y�� �U��
� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
�ì	O 27
8 	��¹�õ�c

2 	��~


_ �b 
½�� �w 
J �õ �h�� Kansas Oil �M
Gas Company�� �f �q �r �v

	��~
_�b
½�w
J�õ�h

�V�‡ �k �c�� Birch Project�� 	s �î �w
J
�- �¹ �: 
½ �š �å �] �õ �h
��Austin Exploration��

5 �R

�Ä

Parcel 1�k�c�õ�á�ú�À �R

�Ä�ˆ�û
�P �m��Horn River�� 	s �î 
J /Kitimat 
LNG 	O�,


"�†�ù�õ�h��Chevron��

South Peace River Arch	s�î
J �R

 �Ä
× �œ�õ �h�� EnCana��
�P�m��Horn River��	s�î
J �,����QuickSilver���õ�h
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� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h

�C�%�‚��Old Harry���w�¥
	� �b �‰
× �œ��Corridor 
Resources���õ�h

1 ���Ÿ�ü
�� �Ÿ �ü �ˆ �û �á �: �’ 11 �‰�N�� 13 	•
�t�k�c�ú�À

���Ÿ�ü�ˆ�û

16 �t���õ�c

6 �-�Ä�‚�t

2013�� 31 	•
V�€�k�c�õ�á�ú�À �-�Ä�‚�t�ˆ�û

�s
½ ��Perth�� / �[
¾�M ��Carnarvon��
�ö�õ 14 	•�k�c

�- �Ä �‚ �t �U �~ �° �w �	 ��

J �“ �ì �õ �h�� Empire Oil
�M Gas NL��


� �± �â �u 	\ 
½��Amadeus�� �ö �õ EP 
115�k�c

�Ü �v �° �w �õ �h�� Central 
Petroleum��

	ó �›��Cooper�� �ö �õ ATP855�k �c
	s �î 
J / �â 
¾
½�Í �‰��Gippsland��
�ö�õ PEP170�k�c���ž	��î
J

�U�¼��Icon���õ�h

�Z �V
V�€ �J 
l �m�N�� Wheatstone�� 
J �¥ 
ç���-�¹�õ�h��Shell��
�Z�-
��±� �ô��Warro���k�c Transerv �õ �h �� Alcoa�õ �h

3
�� �• �t 
º 
‚
�ò�t


��± PPL259/PPL430�k�c Eaglewood Energy�õ�h

PPL319/PRL13�k�c
	= �~ �	 �œ �° �w �õ �h
�� Heritage Oil Plc��


V�€ PPL381�k�c
�õ �n �÷ �° �w�õ �h�� Palmer 
Petroleum��

3 �à�|

�� �„ �ß �O�ù Sekayu PSC/ �N�R�i �f �Þ
Kutai West PSC �° �z 
J

�t �¹ �° �z 
J �á �6 �õ �h
�� CBM Asia Development 
Corp.��

Natuna Sea BlOCk A �	 �� 
J �¥ �� Pangkah
�	 �� 
J �¥ �� South Sesulu �k �c �� Offshore 
Timor Sea I �k �c �� Semai V �k �c

��
½��Hess���°�w�õ�h

�R�i �f �Þ
� �± �[ �%
µ �� Kahayan�� �k �c
�à �| �ñ �¿ �Ï �• �· �Ì �%	j �õ
�h�� PT. Moon Lion Industries 
Indonesia��

1 
O�~ Sinphuhorm�M Pailin �	��
J�¥ ��
½��Hess���°�w�õ�h

2 �%�b�{
�Ü�t �%�b �{ �X8� 
V�ö �õ 
� �± 5,9 �k �c

�Ü �~ �° �þ �ò �ç �~ �- �° �w
�]�å�á �6�õ�h��SIPC��

�Ü�t�%�b�{
�� �Þ �f �
 	� �í �· �Ì �%	j
�õ�h��SKTC��
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� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h

1 �ý�ô
½

� �± 
j 
½
l �o �õ �� �• �Ô
½�†��Ust-
Puglalymsky���w�¥

�û �~ Hanjin P�MC Co.,LTD
�õ �h

3 �é�¹���Ü�N�õ�c

1 ��	��|�Z�t
�� 	� �| �Z �t Ghadames�ö �õ Borj El 
Khadra Sud��“ BEKS�G�� �k�c

�R

 �Ä Voyageur �w
J �õ �h

1 �|�! �|�! R �k�c
�Ü �° �w �| �! �n �° �w �· �Ì
�%	j�õ�h��CNPCNP��

1 �â�f �â�f 17 �5
�t �R �Ä �� 
V 
× �œ�%	j �õ
�h��SSE��

�Œ1-4�c 103 �Ë�� 
7 �. �- �$ 
� 
Y�� �U��

� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
�ì	O 57
7 	��¹�õ�c

3 	��~

�þ �� Keating Prospect Marcellus	s �î 
J EnerPlus�õ�h
�Z �± �â �| �t �� Taylor-Bridgeport 
Marcellus	s�î
J

Triana Energy�õ�h

	��N�þ�� Marcellus shale Range Resources�õ�h

1 �R

�Ä �Z�R

�Ä 12 	•�k�c
Devon Canada Corporation
�õ �h

1 	±	˜�)�t

��± �� Llanos/Magdalena/Putumayo�ö
�õ�� 7 	•�k�c

Lewis Energy�õ�h

1 ���Z King�•sh Project Karoon�õ�h
1 
•�È Z-38 �k�c Karoon�õ�h

34 �t���õ�c

10 �-�Ä�‚�t

Browse�ö �õ WA-315-P/WA-398-P�k �c Karoon�õ�h
�Z �V
V�€ Bonaparte�ö �õ LNG Project GDF SUEZ�õ�h
�Z�V
V�€ WA-274-P�k �c Concerto 
J �¥ Shell�õ�h
Canning�ö �õ 
� �± EP 449 �c �6 /
Southern Kidson�ö�õ EP Applications

Hess�õ�h


V�€ Otway �ö �õ T/49P �k �c 3D �°�w�õ�h
�Z�V
V�€ WA-488-P�k�c MEO �õ�h
�Z �V 
V �€ Jansz-Io/Geryon/Orthrus/
Maenad/Urania/Eurytion
J�¥

BP �õ�h

Carnarvon �ö �õ 
V�€ Retention Lease R3/
R1 �c �6

Oil Basins Limited �õ �h



�’�š
$���†	Y

17

� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
Canning �ö �õ 
� �± Backreef Area EP 
487 �� EP 129 �ML6

Oil Basins Limited �õ �h

Gippsland�ö�õ
V�€ VIC/P41�� VIC/
P47�c�6

Oil Basins Limited�õ�h

15 �à�|

�Z���•�t�ù Tangguh LNG Project Talisman Energy�õ�h
���•�t�ù
��± East Warim PSC�k�c ConOCoPhilips�õ�h
2014�� �à �| �ˆ �û �á �: �“ �ì 	� �A �w
J
�c�6��14 	•��

�à�|�ˆ�û

2014 �� �’ �š �‰�á �: �w
J �c �6 �õ �á �$ �À �à�|�ˆ�û

V�€ North Sumbawa II �k �c Husky�õ�h
�Z�� �• �t �ù Sorong �õ �c �k �c
�R�i�f�Þ	í Kuala Kurun�k�c ConOCoPhillips�õ�h

V�€ Telen/South Sageri /South South 
Mandar�k�c

Total �õ�h

�„ �� �E�Z 	í �N�� Buton �w	� �à �| PT Putindo Bintech�õ �h
�Z�.��
��± Citarum PSC Pan Orient Energy�õ�h
���„�ß�O�ù
��± Babat Kukui�w�¥ �†�~�°�w�õ�h��PNOC��

���„�ß�O�ù Kruh �w
J�¥
�à �| PT. Green World 
Nusantara�õ�h

�R�i�f�Þ�N
��×
V Simenggaris�c�6 �à�| Fortune�õ�h
�N�. �� �× 
V North East Madura VI �c �6 �à�| Fortune�õ�h
�„ �ß �O �ù �® 	• �w �¥�� Basilam/Batu 
Mandi/Kuala Simpang Tiga Field�� �á �6 
1

PT Aseana Raya�õ�h

2 �<�•�Z�t
����
V�€ BlOCk DW-S�P�,�k�c Inpex�õ�h

�P�, DW-E2 �k�c �•�•�n��Total���õ�h

1 �(�• 
��± L �k�c Serinus Energy�õ�h

1 �†�b�þ �¬�†�r�v�ú�f�!�} �†�~�°�w�õ�h PNOC

1 � �: 	í 	� �þ �w�¥�� Htaukshabin-Kanni oil field��

1 
½�i�Í�[ 
V�€ SL 2007-01-001/M-5�c�6 Carin India�õ�h

1 �t	��|�t 
��± 4/5/6�k�c Blackstairs Energy PLC �õ �h

1 �ý�ô
½ Prokhorkinskiy #60�c�6 Petro Quest Global �õ �h

1 �â �n �â 
½
½�Å �â�n�â
½
½�Å 12 	•�c�6 �â �n �â 
½�®�Í �œ�%	j �õ �h

14 �é�¹���Ü�N�õ�c
1 
¸�<�‚�t 
� / 
V�€ Hoybo BlOCk GS20 13-7 �c �6 Petro Quest Global �õ �h

1 �¼�t 
��± BlOCk 11B�k�c
Adamantine Energy Limited
�õ �h
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� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h

2 �¦�‰
Erdis�ö �õ 3 	• �c �6�� Blk I/Blk II/Blk 
III �M IV��

Marechal �M AssOCies�� M
�MA�� Conseil Finance�õ �h

H �c�6 �Ü�°�w�õ�h
1 �Å
;�|�t East Pande�k�c Ophir Energy�õ�h

2 �R
ˆ

V�€ Nkembe�k�c Pura Vida Energy�õ�h

� �± OBENA DEF6 /Epaemeno-DEF5
�k �c

CASETRA Pty Limited �õ �h

1 �f�ž�)�t 
V�€ Luderitz�ö�õ PEL 0047�k�c Serica�õ�h
1 	¥�O 
� �± Former-Kouilou �� NANGA 1�� �k �c CASETRA Pty Limited �õ �h
1 �)�ß �w
J �¥ �ú �f �á �6 
1 15 	• �k �c �)�ß�Ô�¸�~

1 ���‚�t

� �± Alasi Concession-BlOCk XI �c �6
�� �� �‚ �t �ˆ �û 
V�€ BlOCk 3/4 �c �6

PetroQuest International Ltd./
Hollick Trading Inc. �õ �h

1 �Á
. 
� �± Zagros�¸ �ú �´ Changuleh �¥ �w�; 
� �Á
.
×�œ�õ�h��DOGC��
1 	3�‚�2�|�t 
��± / 
V�€�k�c 	3�‚�2�|�t�ˆ�û
1 �Ä�®�)�{ 
V�± �	 �� 
J �k �c �� �’ 4 �c �6 �� �Ü�°�w�õ�h��CNPC��

2 �Ê�¹�õ�c
1 �-
T�p
½ 
V�€�w
J�$�À �-
T�p
½�ˆ�û
1 	=�~ �Œ�{�Í��	í Premier Oil�õ�h

�Œ1-5�c 104 �Ë�� 
7 �. �- �$ 
� 
Y�� �U��
� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
�ì	O 31
10 	��¹�õ�c

5 	��~

�Ï�Z	±�‹ Solomon Prospect Hess�õ�h
	� �ô �� �ü �� 
� �± Niobrara/Codell �k �c Mendell Energy�õ�h
Arkansas Ouachita�k�c Westerly�õ�h
	��~�Ï�Z	±�‹�P�,�k�c�ì�q
1 Repsol�õ�h
	��~�â��
½�R�k�c Repsol�õ�h

1 	��~�R

�Ä 	��~�R

�Ä�k�c�
	É�ú�f�£�ì
1 Southwestern Energy �õ�h
1 �Ï�Z	± �’�š�‰�õ�á�$�À 14 	•�<�,�k�c �Ï�Z	±�ˆ�û
1 ���Z ���Z��
��w	s�î�á�õ	O�, Irati Energy�õ�h
1 
•�È 2015���á�:�k�c�$�À 
¬�È�~�K�°�w�õ�h
1 �á�‚�±�t YPFB Andina�f�q Repsol�õ�h

13 �t���õ�c

4 �-�Ä�‚�t
�A�Â�Í�ù
��± ATP 863 �c�6 Coomooroo Energy Ltd
Exmouth �* �ö �õ 
V�€ WA-476-P �c �6 Murphy Australia�õ�h
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� �f�¶ �õ�c / �~	Ý �k�c�ë�• �k�c�|�%�õ�h
�Z�V
V�€ WA-507-P�c�6 Rampart Energy�õ�h
Gippsland �ö�õ VIC-P70 �c�6 Liberty Petroleum�õ�h

3 �à�|

�� �„ �ß �O�ù Karang Agung �õ �c Ridho
�� Rahmat �w�¥

Natuna Sea
V�€ North PSC/South PSC
P T .  T r a n s  B u a n a 
Suksesmandiri�õ�h

�à �| 2015 �� �á �: �k �c �$ �À
1 �à�|�ˆ�û

1 �<�•�Z�t �� 
= �º �P�, 
V�€ 2F/3F �c �6 JX Nippon�õ�h

2 � �:

��± RSF-9�c�6

Geopetro I nternati onal 
Holdings Inc.�õ�h


��± F �k�c
�Ä
� �V� �° �w�þ�Ï �� �ò�ç ��
�%	j �õ�h

1 �(�• 
V�€�¢�q
J �¥�� �c �6 B�� �� �P�, CA-1�c �6 Total �õ�h
1 �� �• �t �t 
‚ �ò�t 
V�€ PRL 38�c �6�� Pandora
J �¥ �á �6 �� Cott Oil and Gas�õ�h

1 �ý�ô
½
�V�„ 
V�€ 4 �c �6 / �N�Z �s �‚ �t 
� �± 2
�c�6

�ý �ô 
½ �~ �K �w �õ �h
��Gazprom Neft��

8 �é�¹���Ü�N�õ�c
1 �Å
;�|�t 
��± Kito �k�c Otto Energy�õ�h
1 	��|�Z�t 
��± SABRIA FIELD �J 5 	•�k�c Serinus Energy Inc.�õ�h
1 
C
,�ë 
V�€ Thali �k�c Tower Resources Plc �õ �h

2 �¼�t

V�€ L9 �k�c Ophir Energy Plc.�õ�h

��± L6/L20 �k�c Milio E �M P �õ�h

1 �Z�é�V�• 
‚ �ò�t EG-01�c�6
�� �Z G3OG�� G3 Oil �M 
Gas�� �õ�h

1 �R
ˆ 
V�€ Nkembe�k�c Pura Vida Energy�õ�h
1 �Ä�®�)�{ �’ �å �‰�° �w�k �c �á �: �$ �À
1 �Ä�®�)�{�~�K�w�õ�h

�� �¡ �� �k �c �ß �+ �Ú
100 �� �N 104 �� �~ �u �Ï �� �
 �~ �f �Ï �� �Ô 	O �+ �Ú �à �|

Amborip VI PSC�� �à �| Arafura Sea PSC�� � �: D�� �- �¹ NT/
P76 �� �Ð�ò �Æ�� GOPW/GOPE �J 5 	• �k �c ��

�• �. �. �’ �   û �x

�Ü�w�õ �h �­ �
 �< �~ �u 8 �~ �Ô 25 	• �k �c �� �K�� �T �ƒ �å �] �Ü�k
�c �� �¦ �‰BLT I_BCS�ö _BCO �÷ �k �c �� �- �Ä�‚ �t AC/P21 �k �c ��
	¥ �OHaute Mer A �k �c �� �‚ �) �t Murzuq162�k �c �� 	� �~ Lazy M 5��
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San Jac�� Snickers �k �c �� �á �6 �Ü �k �c �� �- �Ä �‚ �t Prelude FLNG 
Project�� �- �Ä�‚ �t Ichthys LNG Project�� �¢ �q �Ü�k �c �� �� �Ÿ�ü 16
�5 �� 17 �5 �k �c �� �| �! Agadem �k �c �� �à �| �Í �R�Í �R�k �c �� 	� �~
KC 320�� Austin Chalk�� Maresh�� Lake Boeuf N Sand �k �c �� 	� �~
Hurricane Creek Project 8	• �k �c�� �T �ƒ�� Big Horn�� Shoats Creek�� S. 
Bancroft�� Danube�� Yellowstone�� NW Bearhead Creek�� East 
Skinner Lakes�� Skinner Lakes �k �c �� �� �• �Ü�¦ �‰BLT I_BCS�ö _
BCO�÷ �k �c �� �‚ �) �t Murzuq162 �k �c �� �¦ �Ü�w�õ �h �� �É�� �K�¢ ��

100 �o 104 �� �ã �� �O�ß �k �c �† �x �× �� �ä �Ó 1-6�� �­ �
 �� �K
�Ü�ß �k �c �† �x �~ �� �ä �Ó 1-7��

�• �Œ1-6�c 100 �Ñ 104 �Ë	× �� �$ 
� �? �1
�k�c�ë�• OPIC�e�R
É�ã �ì�q�õ�h���Ï�q�

Š �å�]�W�O

�- �¹ 
V�€ NT/P76 �k �c 98.08�o 102.09

�Ü�~ �° �þ �ò �ç �~ �- �] �å �á �6 �õ
�h�� Sinopec Oil �M Gas Australia. 
SOGA���� ���K�¢ �� ��   ��60% 
OPIC����������   ����40%

�‘ �¤ �ã�� �k �c
�; 
� �} 
� �Ê��
�f �œ�ä �Â �%
	j�����O��

�U�i 
½
V�€ �k �c 98.01�o 100.01OPIC�� ���K�¢ �� ��  ����100%
�‘ �¤ �ã�� �  �f
�d �ñ �¢ �w�× 
×
�Û�z���O

�à �| �Í �R�Í �R�° �z 
J
�k�c��CBM��

98.11�o 103.12

VICO CBM�� ����	=�o���K�¢ ��
��������������������7.5%
BP East Kalimantan CBM�� 	=��
�� �� �� �� �� ��     �� ��    �� 26.25% 
Eni CBM�� �� �� ����     ��26.25%
Opicoil Energy����    ��20% 
VIC CBM�� ���� 	=��    �� 15.625%
Japan CBM�� �! �� ������4. 375%

�� �  �f �ú �f 
c
�Ž �f �R�t �� �ò
�� �� 	j �Þ �<
103.12 �� �O�k
�c

�à �| Bulungan �k �c 97.12�o 103.12
Eni�� ���K�¢ �� ������   ��80% 
OPIC������������   ��20%

�ñ �õ �u 	t �Ï �R
�> �¦ 
R�¤ �å �š
�À �å �] �� �\
�ã��103.12 ��
�O�k�c



�’�š
$���†	Y

21

�k�c�ë�• OPIC�e�R
É�ã �ì�q�õ�h���Ï�q�

Š �å�]�W�O

�à �| Amborip VI �k �c 95.09�o 100.09
ConOCoPhillips �����K�¢��
��������������������76.5% 
OPIC������������   ��24.5�¦

�¤ �å 1 �À�ã �‘
�6 �k �w
J �Š�<
100.09�+ �Ú�k
�c

�à �| Arafura Sea�k �c 97.11�o 103.11
ConOCoPhillips�����K�¢��
��������������������76.5% 
OPIC������������   ��24.5%

�¤ �å 1 �À�ã �‘
�V�� �= �L 	…�w

J �� �O�k �c

� �: D �k�c 102.04�o 103.04
SIPC�����K�¢���� �� ��70%
OPIC������������   ��30%

�¤ �å �š �À�ã �‘
�V�g �• �á �6 �L
	…�� �O�k �c

�Ð �ò �Æ�� �Z �õ �i �t
�k �c

85.07 �o 96.06
�� �Ð �~ �~ �%�þ

�½�š�Š����

ConOCoPhillips�����K�¢��
����������������    ��50%
Eni��������������    ��40% 
OPIC������������   ��10%

�� ICC �Ç �™
�• �õ �h 
> �¨ �<
103.05�V�Ð� 
�� �@�l �ü 
â �d
�W
1

�Ð �ò �Æ�� �N �õ �i �t
�k �c

89.09 �o 96.06
�� �Ð �~ �~ �%�þ

�½�š�Š����

ConOCoPhillips�����K�¢��
��������������������37.5% 
Eni ��������������   ��30%
Ineparia�Ð��������  ��25% 
OPIC������������   ��7.5%

�� ICC �Ç �™
�• �õ �h 
> �¨ �<
103.05�V�Ð� 
�� �@�l �ü 
â �d
�W
1

	� �~ Caviar �k �c 96.12�o 102.06
Yuma�����K�¢�����•�C	Ý
��������������������85% 
OPIC������������   ��15%

�k�c�ò 3�À�ã�¢
�q�� �k �c �w
J
�¢�q�È�t �M�•

	��~ Manahuilla�k�c 97.02�o 101.11
Ventex�� ���K�¢ ��  ��    ��82%
OPIC������������   ��18%

�k�c�ò 2�À�ã�¢
�q�� �k �c �w
J
�¢�q�È�t �M�•

	� �~ West Avondale
�k�c

96.11�o 101.11
Hilliard�� ���K�¢ �� ���•�C	Ý
��������������������85%
OPIC������������   ��15%

�¤ �ã 1 �À�d ��
�O

	��~ Estrella�k�c 99.05�o 100.02
Enervest�� ���K�¢ �� ���•�C	Ý
��������������������85% 
OPIC������������   ��15%

�¤ �ã 1 �À�� �‘
�¤ �V�w
J�� �M
�ã�d���O

	� �~ Garden City Field
�k �c

99.10�o 102.07
Dynamic Exploration Partners�� ��
�K�¢ �� ���•�C	Ý����   ��85%
OPIC��                       ��15%

1 �À �¢ �q �ã �w

J �¢ �q �È �t ��
�M�• �d �� �O
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�k�c�ë�• OPIC�e�R
É�ã �ì�q�õ�h���Ï�q�

Š �å�]�W�O

	��~ Glen�•ddich 100.06�o 100.07
Numin�� ���K�¢ �� ���•�C	Ý
����������������    ��85% 
OPIC������������   ��15%

�¤ �ã 1 �À�� �‘
�¤ �V�w
J�� �M
�ã�d���O

	��~ Adonis 100.06�o 100.08
Numin�� ���K�¢ �� ���•�C	Ý
����������������     ��80%
OPIC������������   ��20%

�¤ �ã 1 �À�� �‘
�¤ �V�w
J�� �M
�ã�d���O

	��~ Teall 101.02�o 101.04
Key�� ���K�¢ �� ���•�C	Ý
��������������������68% 
OPIC������������   ��32%

�¤ �ã 1 �À�� �‘
�¤ �V�w
J�� �M
�ã�d���O

	��~ Bougere Central101.04�o 102.07
Zeit�� ���K�¢ �� ���•�C	Ý
��������������������75%
OPIC������������   ��25%

�¤ �ã 1 �À�� �‘
�¤ �V�w
J�� �M
�ã�d���O

	��~ Bougere North 101.04�o 101.11
Zeit�� �� �K�¢ �� ���•�C	Ý
��������������������75% 
OPIC������������   ��25%

�¤ �ã 1 �À�� �‘
�¤ �V�w
J�� �M
�ã�d���O

	��~ West Wild Cow 102.07�o 102.09
Zeit�� ���K�¢ �� ���•�C	Ý
��������������������77.5%
OPIC������������   ��22.5%

�¤ �ã 1 �À�� �‘
�¤ �V�w
J�� �M
�ã�d���O

	��~ Cutthroat A 101.05�o 102.05 OPIC�� ���K�¢ �� ����  ��100%
�õ �z �M
� �å �]
	t �Ï �>�� 102.05
�� �Ú
©�õ

�• �Œ1-7 �f �Ã�¾�� �• �$ 
� �? �1
�k�c�ë�• OPIC�e�R
É�ã �ì�q�õ�h���Ï�q�

Š �å�]�W�O

�¦�‰ BLT I�� BCS 
II��BCO III �k�c

�Ò�×�å�]
É��
95.01.25�o 100.05.24
�’�š	å�þ
É��
100.05.25 �o 103.05.24
�’�¡	å�þ
É��
103.05.25 �o 106.05.24

OPIC�� ���K�¢ �� ����   ��70% 
SHT��������������  ��30%

�å�]�g�
�Ü

�- �Ä�‚ �t AC/P21
�k�c

93.10.30�o 103.10.29
Eni�� ���K�¢ �� ������    ��40%
Sinopec�Ü�~������    ��30%
OPIC����������������30%

�å�]�Ü
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�k�c�ë�• OPIC�e�R
É�ã �ì�q�õ�h���Ï�q�

Š �å�]�W�O

	¥�O Haute Mer A
�k�c

�’�š�å�]
É
98.09.22�o 102.09.21
�’�š	å�þ
É
102.09.22 �o 103.09.21
�’�¡�å�]
É
103.09.22 �o 105.09.21

CNOOC�� ���K�¢ �� ��  ��45%
OPIC����������������20%
ORYX������������   ��20%
SNPC�� 	¥�O�� ������  ��15%

�å�]�Ü

�‚ �) �t Murzuq 
162�k�c

96.04.17�o 101.04.16OPIC�� ���K�¢ �� ����    ��100%
�å �] �k �c��
�ñ �‚ �~ �^ ��
�¸
#�%��

	� �~ Lazy M 5 �k �c 104.04.17
GeoPetra�� ���K�¢ �� ���•�C
������������������ ��75% 
OPIC����������������25%

�å�]�Ü

	��~ San Jac�k�c 104.04.17
GeoPetra�� ���K�¢ �� ���•�C
������������������ ��75% 
OPIC����������������25%

�å�]�Ü

	� �~ Snickers�k �c 104.05.20
Golden Eagle/Tejas�� �� �K �¢ �� ��
�•�C�������������� ��75%
OPIC����������������25%

�å�]�Ü

�- �Ä �‚ �t Prelude 
FLNG Project

102.02.27


ç�� Shell�� �Ê�o���K�¢ ��
������������������ ��67.5% 
INPEX�� �! �� ����������17.5% 
KOGAS�� �û�� ������  ��10% 
OPIC����������������5%

�á�6�Ü

�- �Ä �‚ �t Ichthys 
LNG Project

103.11.18

�~ �- �° �w �á �6 �U �° 
B �� �} �¦
INPEX�� �!�o���K�¢ ��
����������������       �� 62.245% 
TOTAL�� �s �� ������   ��30% 
OPIC����������������2.625% 
Tokyo Gas�� �! �� ����    ��1.575%
Osaka Gas�� �! �� ����   ��1.2%
Kensai Electric Power�� �! ��
������������������ ��1.2% 
Chubu Electric Power�� �! ��
������������������ ��0.735%
Toho Gas�� �! �� ������  ��0.42%

�á�6�Ü
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�k�c�ë�• OPIC�e�R
É�ã �ì�q�õ�h���Ï�q�

Š �å�]�W�O

���Ÿ�ü l6 �k�c
75.02.07�o 107.01.31
�þ	��N 111.12.31

Repsol�Z
s�2 �� ���K�¢ ��
������������������ ��35%
OPIC����������������31% 
Amodaimi�� Sinopec��   ��20% 
CRS�� SinOChem�� �� �� ��14%

�¢�q�Ü

���Ÿ�ü l7 �k�c
76.05.4�o 107.05.4
�þ	��N 114.12.23

PetroOriental�� ���K�¢ �� �Ü
������������������ ��70% 
OPIC����������������30%

�¢�q�Ü

�| �! Agadem �k �c

�å�]
É �� ERA��
97.06.30�o 101.06.30
1 ��	å�þ
É��
101.06.30 �o 102.06.30
�’ 1 �þ�Þ
É��
102.06.30 �o 104.06.30
�’ 2 �þ�Þ
É��
104.08.06 �o 106.08.05
�’ 1 
É �á �6 �¢ �q �c
�� EEA 1; �}�±�w�†	©
�w	O�, �� ��
99.08.19�o 124.08.19
�’ 2 
É �á �6 �¢ �q �c
�� EEA 2; 	©�w�u�°	O
�, �� ��
102.11.15 �o 127.11.15
�� 102.08.23�» 
9 �¦ �Â
�k�
 ��

ERA�� �å�]�c �� �o�å�]
É��
CNPCNP�� �Ü�° �w�| �! �õ �h �o ��
�K�¢ �� ������������    ��76.47% 
OPIC NIGER������    ��23.53% 
EEA 1�M 2�� �’ 1�� 2 
É�á�6�¢�q
�c �� ��
CNPCNP�� �Ü�° �w�| �! �õ �h �o ��
�K�¢ �� ������������    ��65%
OPIC NIGER������    ��20% 
Niger Government��   ��15%

�¢�q�Ü

�à �| �Í �R�Í �R�k �c
57.08.08�o 107.08.07
��79.05.22 �e�R��

VIRGINIA INDO�� 	� �o �� �K �¢��                              
������������������ ��7.5% 
BP-ARCO�� 	=�� ����    ��26.25% 
ENI/AGIP LASMO�� �� ��
������������������ ��26.25% 
OPIC�������������� �� 16.667% 
VIRGINIA INT�EL�� 	� ��
������������������ �� 15.625%
UNIVERSE�� �! �� ������4.375% 
UPCHURCH�� 	� �� ��  ��3.333%

�¢�q�Ü
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�k�c�ë�• OPIC�e�R
É�ã �ì�q�õ�h���Ï�q�

Š �å�]�W�O
	��~ Austin Chalk
�k�c

102.03.08 �o 105.03.07
Yuma�� ���K�¢ �� ����  ��80%
OPIC������������    ��20%

�¢�q�Ü

	��~ Maresh�k�c 102.09.05 �o 105.09.04
Future�� ���K�¢ �� ���•�C	Ý
������������������ ��70%
OPIC����������������30%

�¢�q�Ü

	��~ KC320�k�c 102.10.04 �o 105.10.03
Mendell�� ���K�¢ �� ���•�C	Ý
������������������ ��80%
OPIC����������������20%

�¢�q�Ü

	� �~ Lake Boeuf 
N Sand�k�c

102.10.23
Covington�� ���K�¢ �� ���•�C	Ý
������������������ ��80%
OPIC����������������25%

�¢�q�Ü

	� �~ Hurricane 
Creek Project�¥ 8
	•�¢�q�k�c

99.01.22�o 104.01.22
Indigo Minerals�� �� �K�¢�� �� �• �C
	Ý������������   �� 95 �‚ 88.8%
OPIC����������  ��5 �‚ 11.2%

�¢�q�Ü

�È�. �ï �U*Ï �F �• �  �Ø!æ#ž�° �¢

75 �� 	©
V�€ �° �w�å �] �Ï �‘ �å �f 
 �Ï �j �Ü�� �� �Í Digicon �õ
�h �á �6 �ß DISCOVERY �å �] �f 
 �” �j �B �œ�á �× 
� �� �[ �´ �å �]
�f 
 	ó �� 83 �� �Ë �� Schlumberger �õ �h �ß FINDER �å �] �f 
 	ó
�” �j �B �œ�? �¦ �E 	©�B �œ�� 85 �� �Ë �� ESRI �õ �h �ß ArcView �Å
ArcInfo �õ �j �f �
 �B �œ�� �e �õ �j 	õ �À �? �
 �ì �å �] �f 
 �ß �� �� �¶
�� �f 
 �Å �å �] �è 
~ �f 
 �� �o 
� �‡ ArcIMS �õ �j �f �
 �B �œ�ª �p �þ
�Ï �• �� �¡ �è �f �ø �u �< �ò 
� �ª �p �� 
« �> �è �f �  �{ �£ �f ��

87 �� 
V �€ �° �w�å �] �Ï �Å �o �‹ �w�k �å �] �ƒ �Ï �ì �‚ �� 	©�‘ �å
�f 
 �Ï �j �Ü�� �þ �š �Ð�å �] �f 
 �Ï �j �Ü�� �� �o �[ �� �Í �• �ò �ª 
¯ ��
�� �¦ �ª �p �£ �æ�¦ �¨ �� �¯ �x �å �] �f 
 �� 90 �� �Ë �� Schlumberger
�õ �h �ß LogDB �û �^ �� �? �[ �� �¬ �� �f 
 	ó ��

92 �� �Ò�� �´ �å �õ �r �• 
� �� �å �] �f 
 �Ï �j �Ü �� �¸ �~ �u �å
�õ �Ï �
 �‚ �Ð �~ �u �å �õ �� �f 
 �Ï �j �Ï �� �P �• �~ �f �Ï �� �� 
¾�¤
Landmark �« �� �f 
 �M�˜ �B �œ�� �[ �� �~ �u �é �k �c 
V 
� �€ �« �� ��
�¬ �� �J �M�˜ �f 
 	ó �� �o �Ë�� Schlumberger �õ �h �ß DecisionPoint
�? �œ�š �” �j FINDER �B�œ�� Landmark �B�œ��
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�Ð�� �E Landmark �B�œ�{ �£ �
 �Û�X�q �¡ �� �< 94 �� �� 
� �Ê�� �Í
�¦ 	� �~ Seismic Micro-Technology Inc.�� �P�• SMT �õ �h �� �� 	� �è �á
�6 Windows�q �• �B�œ�‚ �o �  �« �� �f 
 �M�˜ �B�œKingdom Software
�T �¥ �« �� �f 
 �M�˜ �� �0 	M�  �� �%�† �D�S
× �� �š �Ž �x �¤ �« �� �f 
 ��
�ã �¶ �� �¸ �õ �j �� �f �
 �? �d �� �ð �` �? �È�� �ì �� �� �Ä�À�â �� �®�± �  �«
�� �z 	n �¸ �� �z �M�˜ �� 	O�˜ �ª 
@�¸ �J 	…�$ �o �Ý�� 
# �ã �� �P�Z �è �� �Ú
�` �? �Í �X	h �ì �
 AVO �µ �� �ø �Z�� �O�û �^ 
× �r �{ �£ �² �� �k �« �� �f

 �Å�õ �u �M�˜ �ø �Z �š �^ �þ �� �ä 
# �` �� �k 	h �ì �
 �Å	h �ì �d �ß �f 
 �ö
�ä �š �B�œ�Ü�M�˜ �ø �Z �  �g �• �þ �M�˜ �û �^ �� �O�û �^ �Û�
 �` �º �� �9 �L

@�Ä�• �þ �� �• 
1 �P
Q�? �ñ �? �� �q �¸ �S
× �½�Ä�J 
l �T �� �‘ �­ �
 �€ 	n
�± �4 �¨ �� �Õ�  �û �^ �� �+ �û �^ �ø �Ð
Q�! �• �Å�ª �p �• �¡ �Ž ��

�­ �
 �o �‹ 
� �± �� 
V�€ �æ�N�~ �u �k �c �� �~ �� �� 
V�€ F �; 
� �� ��
�! 	í �ö �õ �� �Ê
t �i �õ �c �� 
� �± �â 
“ �Í �õ �c �� �¦ �‰�k �c �� �¼�t �k �c ��
�‚ �) �t �k �c �Å�- �¹ �k �c �J �ò �� �£ Kingdom Software�Í �X�« �� �f 
 
�M�˜ �Ï �q �� �` �ö �< 
# �ã �ò �È�� �f 
 �x �¤ �� �« �� �M�˜ �� �; 
� �è �ó �è
�ž �N�f 
 �° �O�J �Ï �q �� 
« �} �� �K�² �å 
� �9 �” �� �  �• �� �� �� 
� �  �€ ��

�Ð
« �H�I �\ �# �u �� 98 �� �õ �j �f �
 �B�œ�ª �p �þ �Ï �• ArcIMS
�x �� �± �× �ì 	� �� �¡ �û �1 �I �\ �~ �Œ�N ArcGIS server�� �• 
« �} �ß �I
�\ �? ArcGIS server �† �• �S
× �Ð�; ��

�W�„ �• �¦ �~ �u �k �c �Ð�å �õ �r �• 
� 	h �	 �• �\ �ß �š �� �ñ �+ 
«
�> �~ �- �p �• �©�¦ �Â�û �� �Å�~ �- �w�õ �h �ì �q �å �] �� �ö �‡ �X�� �š 
â
�~ �- �w�õ �h �³ �{ �£ �ü 	Ý�õ �h �û �^ �� �Ð�* �ì �+ �~ �- �Ò�� �ä 
# �D�Õ
Landmark �B�œ�Ñ�Û�± �× �� �† �< �• �\ �0 	M�� �Ü�w�õ �h �< 99�� �? 
©
�j 5 �� � �� �� �Í 6 	É Paradigm �û �^ �{ �£ �
 
« �} �~ �u �• �\ �Ï �� �í
�Û�  �f �J �� 
V�€ �Ï �� �� �] �Ï �� �å �õ 	� �A�� �J 5 	• 
Q�^ �Ô�ä �{ �£ ��

�† �< �Ü�w�õ �h �× �� 
� �Ê�� �Í �t �Í �¢ 	¸ �� �Ð�{ �t �Í �ä �ç �I �ø
�ä �Ë �o �‚ �£ Paradigm �« �� �M�˜ �û �^ �� Paradigm 	©�† �� �� �Ã 	¸
�| �³ 
« �} �š �Ë�� �q �� �� �_ �B�� �� �\ �L �� �� �V�Â�• �^ �� 
� ��

�K�, �· �c 
ž 
®�¼�ú �ï �•



�’�š
$���†	Y

27

�Ü�w�õ �h �å �õ 	� �A�� �  �å �õ 	� �6 �K�r �Ð�R�½�ö �õ �° �w�B�œ
�Å�w
J �a �  �f �í �Û�� 
« �H�å �] �� �S�f �� �Ÿ�† �¦ �Â�û �K�k �c �� �|
�Ê�¤ �W�1 �å �� �í �Û	� �A�� �á �6 �M�%�w�œ�� 	m�t �õ �Ë	t �Ï �� �� �Í
�t �/ �> 	� �í �� �£ �< �w
J �å �] �� �Í �X�t 
× �œ	� �A�� �á �6 �t �g �! ��
�� 	å �í �Û�I �\ �� �¬ �� �á �&�ü �ð �� �³ �• �œ�� �W�„ �• �¦ �° �w�† �Ý��
�á �6 �t �í �Û�� 	� �A�t �å �] �­ �À�� 
« �} �å �õ �r �• �� �0 �ß �Ÿ�† ��

�† �< 	� �6 �K�r �� �× �å �� �• �W�„ �* �ì �õ �h �ä �Ó�� �  �f �~ �u �t
�k �c �T �ƒ �é �¹ �¼�š �ö �õ �� �R

 �Ä�t �s �• �ö �õ �ß �w
J �× 
× �� �k �%
�~ �u �k �c 	� �A�
 �T �ƒ �Ð�ò �Æ�� �õ �i �t �‹ �ö �õ �w
J �  �f �� �- �¹ �Z
�V 
V �€ AC/P32 �k �c �� �• �� �# �ö �õ 	� �A�� �� �� �Ÿ �ü 16�� 17 �5
�k �c �¢ �q � 
1 �ß �[ �‹ �� �ö �~ �ò �å �] �
 �Ÿ�† �� �S�¤ �V�ª �� �� �� �ã
�¥ �; 
� �w
J �� �o �� �o �‹ �Z �V
� �� �o �‹ �Z �� 
V�€ �� 
� �N
� �; 
� �w

J �× 
× �R�? �  �f �� �¤ �å �Ï �B�í �Û�± �
 �- �� �O�g �­ �k 
` �O�, �ã 
«
�O�i �q �� 
‰�q �[ �‹ �� �o 	� �$ �â 
“ �Í �O�, �ã �ˆ �, 	O�, �� �Ÿ�† �‹ �Ï ��
�M�� �h �q 
J �ã �O�, �q �¡ �� �í �Û�I �\ �Å�� �X�Ï �B�í �Û�
 �Ÿ�† �w�#
�X�œ�r �• 
� �� �± �è �r �• 
� �� �° �þ �r �• 
� �Í �X�5 �˜ �b �¦ �� �€ �� ��
�
 �~ �í �Û�  �f �� �ä �Ó�¤ �ã �• �, �� �• �l �Ï �f �œ�Õ�‚ �£ �ß 	� �A��

�å �õ �í �Û	� �6 �
 �T �ƒ �®�± �õ �u �; 
� �� �õ �i �þ �ñ �Â�$ �� �� �þ
�w
J �z 
l �� 
£ 	Y�� �Â�$ �� �þ �b �« �q �º �� �� �Ì �w
Ž �q �¡ �� �§ "#�,
�þ �‘ �Å
í �• �	 �� 
J �  �f �� �¡ 
K�þ �ˆ �õ �¯ �M�� �J �� 
É
× �ö �w
J �å
�õ �� �t 
× �œ�� �� �X�Ï �B�± �%�W�„ �q �Ð�Å	� 
– ��

�ò �ì �å �å 	� �A�� �× �å �� �• �  �W�„ �q �Ð�Å	� �6 �� �O�� �` �ø �°
�w�õ �u �� �õ �i �‘ �j �� �õ �i �þ �ñ �� �¤ �ã �õ �w�� �� �í �Û�I �\ �Å�� �X
�J �å �Ä�5 �€ �ò 	M�� 	Y��

�z �. �r �ô �ø *è�X

�…�= �~ �ò 
� 
V�€ �Ñ�6 �k �• �� �= �L 	…�  �w
J �¥ �Å�; 
� �ö �õ �ß
�1 �þ �� �È�� �o �‹ �Z �V
� 
� 
V�€ �� �� 
� 
V�€ �é �ã �ß �† �• �ã �¯ �õ �u
�þ �ò �z 
l �� �f 
 �ß 	h �
 �� �ø �Z �� 
É
× 
£ �ó �O�þ �ò �z �ß 
l �� �Å�ø
�x �� 
« �} �w
J �å �] �ß 	h 	M�e �D�x �� �� �È�� �o �‹ 
� �± �M�Í �´ �ç �•
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�å �] �× 
× �c �€ �  �  �f �� �o �‹ �Z 
� �M�Í �´ �
 �# �w
J �þ �º 	� �A�� �o

« �O�= �N�- �– �­ �õ �c �ß �P
� �× 
× �> �c ��

�~ �u �� �W�ö �õ �� �k �c �ß �w
J �× 
× �  �f �� �T �ƒ �| �! �� �â �n ��
�‚ �t �� �¦ �‰�ö �õ �� �R

 �Ä�õ �c �� �à �| �Ü�¢ �E�ö �õ �� �Ü�� 	� �¹ �ö �õ ��
�Ü�Z �é �š �R�ö �õ �� �t �� �õ �c �á �: �k �c �� �� �- �¹ �ß NTP/76�k �c �J ��

�· �. �ø �ä �Î �ç �X

�ö �~ �ò �å �] � 	n �� �Í �X�o �� �ö �õ �®�± �« �� �; 
� �M�˜ �Å�w
J
�× 
× �  �f �� �[ �t �œ	� �î 
# �ã �J �� �è �X�± �` 
× �� �ö �m�• 	� �õ �z �M

� �� �‘ �; 
� �M
� �ß �u �  �k �š �å �] 
� 	ø �� �¯ 
� �Ü�t �œ
&
� �õ �¯ �;

� �è �X�± �� �ö 3 	• �� �z �M
� �ß �; 
� �> �c �} �ì �� �` �q �Ð�ª �‚ �B��
�± 
� �[ �t �œ�; 	M�­ �À�z �? �u �ß �* 	M�å �] �­ �À��

�ö �~ �u �k �c �  �f � 	n �� �- �� �¦ �‰�k �c �� �£ �Í �X�þ �ò �z �¡ 
�

l �� 
£ 	Y �ø �Z �Å �� �£ �� �[ �´ B �k �c B �; 
� �ß �¡ �¡ �õ �u �Â �/ ��
�` �q �Ð�d �Ê�g �
 �ã �ß 	P�â �� �w
J �a �  �f �� �á �6 �� �¢ �q �ä �Ó�ß �e
�D�� �È �� �| �! �k �c Y �c �6 �« �� �; 
� �M�˜ �� �ã �� �f 
 �ø �Z �� �«
�� �µ �� �ø �Z �Å�î �° �‘ �j �¸ 
� 
~ �o �� �¾�Â�$ �ø �Z �� �%�† �õ �h �Í �š
�� �d �M�+ �k �c �ß �w
J �× 
× �Å�$ �â �‘ �• �K�r ��

�ö �‘ �å �í �Û�6 	å � 	n �� �| �Ê�6 	å �‘ �å 
0 �� �í �Û�� �� �£ �< �~
�ò �u �k �c �  �f �� �� �¦ �� �- �Ï �q �ß �\ �
 �� �þ �Í �� 
¢ 
¬ 
7 �t �í �Û�ß
�¡ 	M�Å�%
� �� �£ �ö �å �] �± �� �} �q �ß �» �B�Ñ�[ �y �È
1 ��

�• �. �ø �ä �{ 
£ �X

�õ �þ �£ �× �� �- �� �> �O�õ �c �å �] �� �6 	å �� �S�  �õ �Ó�O�ê �w
J
�  �f �í �Û�� �` 
« �> �¤ �
 �õ �¯ �w
J �å �] �× 
× �ß �” �� �  �f �� �í �d �`
�¡ �• �� �£ �� 	å �N�• �{ �c �€ �� �%
� �Ÿ�† �w
J �å �] �� 
É
× �V	/ �K��
�  �å �] �� �O��

�‘ �• �Í �X�w�» �ß �Ý�µ �� �Ì �ø �Z �? �½�þ �w�» �ß �� �) �í �Û�� �Í
�X�, �» �ß �2 
K�ä �^ 
· �Å�Ý�µ �� �Ì �ø �Z �Å�w
J �Í �X�
 �ì �  �f �� �?
�q �Ð�w
J �z �i �q �� �ó �O�t �þ �ò �z �ß �x �� ��
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�Ä�Õ�Í �» �æ�š 
J �û �z �Z �ö �_ �7 �l �Ï �5 �˜ �• �� �± �` �V�Â�• �^
�W�O�� �¡ �} �£ �< �> �O�õ �c �¨ �w�† �l �Ï �5 �˜ �  �î �� �¸ �î 	ä �» �# �ß
�Ï �j �� �• �_ �7 
= �w�5 �˜ �e �? �V�¤ �‘ �• �%�� �¡ �9 �/ 	©�w�ß �� �ö ��

�‘ �• 
w�� �t �í �Û�  �6 	å �Å�t �  �‚ �  �¦ �Â��

�È�. /Û�¾�î �ô �X

�ö �¤ �ã �Ï �B� 	n �� �x �Ê�ñ �^ �¤ �ã �q �• �¬ �� �þ �� �o �W�ì �®�±
�ã �B�ê 	O�� �� �â �î �� �ß �î �° �©�ñ �� �u �� �� �- �� �£ �< �¤ �, �‚ �ã ��
�â �ê �ã �ê 	O�ß �` �X�� �  �f �� �� �Í �” �\ �� �©�ø �Z �û �^ �� �ø �Z �Â�$
�¤ �\ �ß �» �¤ �� �» �� �� �é �Ž �� �©�½�Z �� �• �þ �b �¤ �\ �ê 	O�� �Ø�| �6
�¢ �¤ �\ �ð �# �� �� �m�k �¬ ��

�ö �õ �w	� �A� 	n �� �7 
� �Ê�¶ �â �O�, �ã �� �â �ê �ã �� �Q�1 �¼�à
�€ �� �u �� �ö �â 
“ �Í �k �c �- �� �Ñ�O�, �ß �¢ �q �ã �� �h �� �q 
J �ã �� 	�
�A�• �O�, �! �š �� �Í �X�ˆ �, �` �X�� �Q�\ �� �Ÿ�† �k 
` �‹ �Ï �� �%
� �ü
�š �c �q �, �Õ�� �{ �ü �À�ã 
‰�q �� �S�� �+ �u �� �O�g �­ 
J �¥ �¼�Í �X�¢
�q �ã �O�, �c �ã 	� �• �� �i �q �� 
‰�q � �� �ß 	� �A�� �o �[ �‹ �‹ �Ï �ß �û
�Ò�ø �Ö�� �} �å �õ �r �• 
� �‰�X�ß �e �D�x �� ��

�ö �w�z �á �6 � 	n �� �? �w
J �z �Â �$ �s �Ÿ �† �Í �X �� �Ÿ �ü 16��
17 �5 �k �c �ß �…�a �Õ�  �f �� �$ 	P �á �6 �¢ �q � 
1 �� 
4 �� �â 
“ �Í �k
�c �®�± �« �� �f 
 �ó �è �ß 
7 �t �õ �¯ �; 
� �è �� 	h �t �  �f 
< �¸ �…�a
�Õ�� �È�� �R

 �Ä�t �s �2 �ß �« �¸ 	• �w	� �k �c �ß �� �= �  �f �� �å �� 	h
�w�á �6 �¢ �q �í �Û�� �} �� �K�e �D��

�½�. �, (� �: �V#ž
®�T �X

�; 	M�ß 	� �6 �� �í �Û�I �\ �• �\ �Ð�Ÿ �† �M�� �w
J �¤ �õ �û �1 �q
�¡ �� �o �- �� 
l �â �‹ �¡ �Í �X	� �6 �� �T �ƒ �î �� � �÷ �i �q �í �Û	� �A��
�° �z 
J �…�a �Õ�  �f �í �Û	� �A�� 
0 �…�Ô
� �í �Û�� �£ �< �þ �ò �z �î �°

l �� 	� �A�� �~ �u �� �ž 
J �z �k �c �q 
× �  �f �í �Û	� �A�� 	©�w�Ü
� �Š
�† �Å�• �¢ �w�î �� �W�X�ë �1 �þ 	� �A�J �� �? �� �¤ �ã �l �Ï �  �é �÷ �; �R
�Ù�/ �\ �� �¢ �q �” �\ �j �à �Ù�� 
× �  �f �� �w
J �¢ �q 
# �ß �w�� 
J �� �,
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�ø �Z �� �+ �u �Á �U�õ �¯ �, �  �5 �˜ �q �¡ �× �� �…�¨ �ˆ �û �� �õ �h �  	h
�• �� �ñ �+ �¼�Í �X�é �ü �X�ô �û �1 �‹ �¡ �ß 	� �A�o �� �- �Ÿ�† �k 
` �M��
�q �¡ �� �I �\ �  �� �¬ �T �ƒ �Ü�w�õ �h �õ �h �é �r �• 
� �� �ˆ �û �X �ô �!
�1 �� �; 	M�  �I �\ �÷ �­ �Ð�w�5 �˜ �œ�' �â �� �þ �£ �, �ø �Z �� �Á�U
J �^
�b �¦ �õ �» �ø �Z �� �Á�U�� �õ �¯ �, �õ �» �ø �Z �� �, �� �õ �u �b �¦ �� �5 �˜
�
 �~ �í �Û	� �6 �� �5 �˜ �
 �~ �í �Û�ä �Ó�J ��

�K�ž �· �c �¾�� 
� �+ �~ �M�#

�z �. �ï �î  û �x �‹ �Æ

�Ð�" �� �˜ �Ê�6 	å �� �• �� �õ �h �n �á �å �õ �r �• 
� �ß �� �Þ�­ �À��
�ö �• �õ �h 
� �� �� �Ä�å �õ �ú �f �¯ �� �å �õ �r �• 
� 
x �Œ�%�f �œ	j �š ��
�• �Y�û �Ü�) �È�� �$ 	P�å �õ �� �K�K�r �� �� �? 	� �$ �Å�‰�X�� �Z �å �w
�Ï �q 	O�, �� �? �ò �Ü�f �œ�� �‡ �©�• �� �� �Ä�M�%�w�œ�) �~ �­ �À��

�å �õ �� �K�K�r �  �ä �Ó�� �þ �´ 
Š�• �õ �h �
 �^ �K�r �• �Ì �� �? �6 �W
�„ �� �I �� �ò �Ü�º �� �7 �Ð�† �D�� �� �0 �D�• �  �u 
� �X�ë �f 
 �T �ƒ �å �]
�q �• �  
l �� �� �q �• �  �ú �f �ä �Â�� �q �• �  �‘ �• �6 	å �Î �� �� �q �• 	K�¢
�w
J �} �0 �� �? �� �p �• �² �� �õ �¦ �  �K�r �� �• �p �• �û �� �J �� �o �� �• �õ
�h �å �] �• �\ �L 	…�' �ø �Z�� �T �ƒ �� �] �� �¤ �ã �� �á �6 �� �¢ �q �� �° �þ �J �� ��
	t �Ï �ñ �� �� �ì 	� �Z �• �� �¢ �Ø�f �œ�} �£ �� �f �Ý�q �ê �J �é �÷ �) �È
� �š
�/ �• �� �? �• �� �6 �� �Ð�> �f �q �L 	…�ß�~ �- �w
J �å �õ �r �• �7 �ß �: 
Â��

�¦ �” �j �^ �B�• �ß �� �� �Ð�> �f �q �L 	…�ß �~ �- �w
J �å �õ �r �• � 
�: 
Â�� �‡ �ù �[ �; �ö �Ü�Þ
É�å �õ �� �K�K�r �Å�­ �À�� �å �õ �K�r �� �Ü
�Þ
É�Ï �q 	O�, �� �� �� �Z �å �w�Ï �q 	O�, �� �² �˜ �� �� �Z �} 
� �­ �À��
	O�, �ò 	á �Å
� 
Š�� �ß �± �� �o �e �¦ �û �1 �š �Z �» �B�Å	t �Ï �” �â �! �š
�R�? �$ �� �� �? �• �� �r �• 
� �£ �R
� 
× ��

�õ �h �n �á �å �õ �r �• 
� �Ü�Þ
É�� �K�­ �À�Ð 108 �� �M�%�w
J �q
�Õ�• �˜ �õ �h 	©�w�� �	 �� 
J �0 �� �Õ�  10%�� �Ð�• �� �+ �š �­ �À�� �ö
108 �� �
 �M�%�w
J �…�a �Õ�� �å �] + �‚ �Ë �� �ù �i �R 17,000 �ó ��
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�w�Ì �Õ�? �± �� � �` 
« �� �w
J �q �Õ�� �ž �ä �Ó�? �®
� �ø �Û�ä �• �œ��
�G�ß �o �Í �¡ �q �Õ
« �� �� �T �ƒ �� �­ �
 �¢ �q �Ü�k �c �� �� �K�Ü�å �] ��
�S�~ �Ð�¢ �q �k �c �� �‚ �Ë�� �‘ �• �t �¦ �Â�k �c �å �] �� �S�~ �Ð�¢ �q �k
�c �� �; 	M�ß �K�r �« �5 �Å�� �K�K�r �� �¯ ��

�� �š �� �K�r �« �5 �� �&	å �å �] �ì �q 
¢ 
¬ �M�; �w�œ

�� �¡ �� �� �K�K�r �Ð��

1. �&	å �~ �u �� �¡ �� �~ �ò

(1) �� �Ä�~ �u �å �] �ú �f ��

(2) �è �â �~ �ò �u �k �c �w
J �q �Õ��

(3) 
« �} �ü �P�þ �I �\ ��

2. �å �] �‚ �Ë�G�ß �o �Í

(1) �º �� 
0 �� �k �c �� �W�„ �  �f �å �] �� �‚ �Ë�! �} ��

(2) �x �Ê�Í �X�~ �ò �u �k �c �å �] ��

(3) �| �Ê�ñ �^ 
V�€ �ì �q �å �] �Å�á �6 ��

3. �Š�J �¢ �Ø�á 
; �t �Ì

(1) �Š�� �å �] 
0 �� �  �• �¢ �©��

(2) �$ �� �å �] �õ �“ �¤ �� �” �j ��

(3) �Š�J �~ �- �� �K�” �j �¢ �Ø��

�· �.  û �x �· �ç !w��

�Ü�w�õ �h �‡ �_ �ó �« �¸ �� �� �Ä�r �o �‹ 
� �± �� 
V�€ �¸ �~ �u �w
J
�å �õ �� �� �} �� �o �‹ �õ �c �	 �� 
J 
× �œ�Å�õ �h �� �K�} 
� �° �%	h �Ä��
�g �� 
x �� �K�� �} �E�Q�� 
� �± �å �] �Ð�; 	M�õ �¸ �• �œ�� 
V�u �å �] ��
�ü �� �[ 	6 
È
Ç�� �Ñ�M 89 �� �� �~ �¬ �Ð�õ �� �õ �¸ �9 �– �k �� �Þ�Î �� ��

�
 �^ �E �Q�� �~ �� �ò �u �å �õ �} 
� �� �< 48 �o 104 �� �Ô�¢ �q �	
�� 
J 795.2 �H�´ � �õ �� �� �w 14,120 �ó �� �� �Ñ�� �k �ß �w
J �å �å �}

� �• �t �o �
 1,405 �H�ð �� 
î �ø 	Y�� �¯ ��

�� �š �� �~ �ò 
� �±
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48 �� �Ç�, 38 �5 �ã �R�P�¤ �å �� �S�d �� �$ �� �6 �k �ß �w
J �¥ �T
�ƒ �â 
“ �Í �� �O�g �­ �� �è 
ê 
ú �� �ª �� �� �� �˜ �¸ �Í �� �t �K�� �¥ 
¢ �ª
�J �� 103 �� �D�Í 3 �5 �ã �¤ �V �	 �� 
J �� �¤ 	O�M 48 �� �? �• �Ô�6 �k
�	 �� 
J �…�a �Õ 545 �H�´ � �õ �� �� �Ø�W�w 2,917 �ó �� �� �` 104 ��
�¤ 	O�¢ �q �	 �� 
J 505.3 �H�´ � �õ �� �� �Ø�W�w 2,840 �ó �� �� �$ ��
�� �� �‚ �Œ�d �� �Ñ�� �k �V
Š�Ð 1,742 �H�ð ��

�� �¡ �� �~ �ò 
V�€

�> �ñ �u 
V F �; 
� �w
J �¥ �á �6 
1 �� �	 �� 
J �…�a �Õ 59.73 �H�´
� �õ �� �� 102 �� �¨ �] �E �³ �� 103 �� �V �X �ˆ �2 
0 	  �E �³ �� �‘ �• �¡
�å �C�’ �× �c �€ �ß �f �œ�Õ�� �D�Õ�Å�• �C�ì �q 
1 �“ �ì �á �6 ��

�• �õ �h �Å Husky �õ �h �< 101 �� 12 �# 18 �! �” �� �ì �� �o �� �ö
�õ 
� �ø �P�, �k �c �ì �q 
1 �� 102 �� �� 103 �� �Ô�È�� 5,100 �õ �i �¡ �±
�« �� �f 
 �õ �ò �Ï �j �Å�M�˜ �q �• �� 104 �� 
« �O�Í �¤ �’ 2 �å �] 
É�¨ �]
�V�• �õ �h �ä �O�� �’ 2 �å �] 
É�Ï �q �� �\ �Ð 500 �‚ � �õ �i �®�± �« �� ��

�� �®�� �Ž �í �ì �q

�o �Ù�ì �q 
1 �M 92 �� 1 �# 1 �! �� �á �× �‰�X�� �N�í �Ñ�È�� �¡
�± �« �� 15,018 �õ �i �� �®�± �« �� 2,196 �‚ � �õ �i �� �å �ã 2 �À�� �Õ
�‘ �V�w
J �� 105 �� �ä �Ó�Õ�¤ �ã 1 �À��

�� �s �� 
V�u �å �]

�Ü�w�õ �h �Ð�ø 
º 	t �Ï �� �� �ô �w�œ�� �< 59 �� �á �× �Ä �r �~ �-
�ì �q �å �w�� �­ �
 �ö 8 	• �~ 	Ý �%25 	• �k �c �� �K �Ü�� �¤ 	O 59 �o
 104 �� �¢ �q �w 11,087 �ó �� �� �	 �� 
J 281.6 �H�´ � �õ �� �� �¥ �à �|
�Í �R�Í �R�k �c �� �� �ƒ �q 	…1,255 �H�ð �� �× �� �• �� 	h �t 	� �� �­ �À��
�K�r �Å�X�^ � 
1 �� �¦ �< �| �Ê�ñ �^ �Å�~ �u �” �j �K�Ó�Ä�w�õ �h �ì �q
�å �õ �� �M 89 �� �� �Š�– �k �” 	n �� 
Š�� 
� 
Š�¼
� �� �Ä
~ �� �Þ��

�• �. �! �X�· �ç

�× �7 �E�é �³ �Q�  
; �t �” �j �ë �¡ �� �â �� �é �%�â �O�� 
- �ù �j �Ï �ñ
�2 �� �ó Ed Roberts�¡ 
; �t �â �� �Ð�6 �6 �C�7 �R�6 �á �6 �7 �� Lueke�
 �ð
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�Ð
; �t �w�P�¡ �  �â �� �‘ �¡ �¤ �� �^ �k �� �W�ì �� �¤ �ì �� �? 
� 
x 	©
; ��
�û �1 �� �%�L 	…�t �q �# �� �t �» �B�Å�t �I �\ �� Higgins
« �O
; �t �‘ �• 
;

� �©�R�± �£ �R�� �þ �E�• �� �� 
; 
� �©�• �M�< 	• �¢ �� �ç �^ �� �Ì 
; 
� �©
�� �ì �• �Ì 
; 
� �í �Û�� �6 �¢ �< �ì �• �  �£ �R�� �þ �Ü�� 
x 
× �q �¢ 
; �t ��
�• �= �Í �� �T �	 �h �
 �‘ �ð �Ð
; �t �‘ �Q	o �  �š �Ž�� �{ �‘ �š �Ž �t �  �• �	
�� �£ �ö �i �Í �q �# �� �‡ �B�� �I �\ 
� �O�± �� �ñ �+ �� 
; �t 
Z �� �˜ �þ �Q��
�o �Û�‘ �� �%�  �þ �Q
� �} �£ �˜ �t �• �	 �� �q �¢ �X�€ �  �þ �Í 
� �O��

�Í �• �� �K�� 	8 �Û
; �t �� �_ �3 �ö �p �• �. 
i �  �í �! �´ �X�� 	M�I
�˜ 
; �t �o �Û	á �? �� �‡ �ù �Û�� �ù �g �� �Î 
# 	” �” �� �0 �� �‡ �š �³ �_ �Þ
�  �ñ �­ �$ �B�� �Ø
× �6 
; 
� �L 	…�7 ��

�• �r �• 
� �­ �
 �” 	n �ž �¢ �©�� �z �� �£ �R�¡ �P �� �~ �- �w�L �Û
�� �¯ �¥ �  �Û�‚ �� �K�X�ë �� 
É�e �¦ �# �” �} �� �¤ �� �” �j �� 
; �t �” �j
�p �Ê�J �‚ �o �� 
« �O
; �t �Q	o �ß �é �÷ �� �³ �� 	� 
– �k �ç �³ �� �K�ß �,
�å �� �6 
¯ �r �• 
� �ß �  �• 
× �©�� �± �| �p �• �©�� �˜ �Ê�� �K��

�# �” �} �Á �^ �‘ �Ï �q �� �u �û �× �� �û �1 �  �¢ �� �õ �M�^ �M�6 � 
�¡ 
¢ �� �Ô�ä �£ �� �š �} �� �Í �X�Ó	n �# �u �” �j �Á�^ �� �o �} �£ �é �Ž �œ
	O�� �þ �b �� �s �� �ä �ç �ã �õ �ò �g �…
Š�� �� �©�. �^ � �� �� �Û�� �  �Í
�X�6 �± �| �7 �� �6 �þ �b �7 �M�Ð�Ï �q �k 
` �  �Á�^ �� �š � 	n �` 	m�t �Í
�• �� �K�� �• �� �þ �b �» �B�� �k � 	n �· �` �{ �Ï �� �� �X�ô �¨ 
Š�� 
« �}
�  �Í �• �½�� �  �p �• �©�� �˜ �Ê�� �K�ß �p �� �k �u �È�� �Ï �q �þ �b �d �ß
�À�¦ �þ �� 
� �W�˜ �� �%�” �j �B�œ�  �� �È�� �{ �Ï �q �þ �b 
Ž �” �$ �� ��

�• �r �• 
� �� �� �° �³ �j �# �” �} �Ï �q �þ �b �Á�^ �� �O�6 �Ó�} �� �Á
�^ �; �¡ �� 
] �…�€ �ü �ð �� ��

102 �� �%�� �Í �Ó�J �¡ �¦ �� 1�� �} �� 
« �H�å �õ �� �K �f �
 �K �

�  
� �Z �Å�f 
 �š 	/ �� �� �ˆ 	t �J �H�ˆ �# �” �} �� �$ �� �õ �Ë�[ �L �! �š ��
�� �] �Ï �� �ø �� 13�� �} �� 
ö �� 
� �u �ê 
1 �} �¬ �Û�K�* �¶ �� �¢ �©�f �œ
�J �¢ �f �Æ�Á�} �� �‰
� �7 �E�» 
È�Š�� � �� �� �Ï �B�I �\ �Ï �Ï �I �� 1��
�} �� �� �£ 
É�l �! �" �ê 
1 �? 
« �H�w�Á�= �À�Ï �B�ß 
� 
Š�� �õ �w�Ï �B
�Ï �õ �Ï �� 3�� �} �� �w�” 
« �� �Ï �q �þ �b ��



34

103 �� �%�� �� �] �Ï �Á �©�� 1�� �} �� 
ö �� �Í �õ �¤ �! �“ �Æ�ã �m
�¾�* �¶ �� �h �þ �Ï �B �Ï �h �þ �X �ˆ �� 1�� �} �� �X �ˆ �• �\ 
� �f �þ �� �õ
�w�Ï �B �Ï �õ �Ï �� 4�� �} �� CS-83 �5 �ã �• �ã �Ï �B �w�” �Ó
� �ò �� ��
�¢ �©�f �œ�J �Æ�Á�� 2�� �} �� �[ �� �¢ �©�6 	å �� �£ �f �
 �‚ �o �� �f �

�J �f �
 �} �� �b �£ �¬ �� �f �œ�? �P�þ �t �5 �¬ �� �ß �ö �Þ�» �B��

104 �� �%�� �� �] �Ï �Ý�ø�� 14�� �} �� 
ö �� �« �œ�	 �� �s �‹ �� �¶ ��
�h �þ �Ï �B �Ï �h �þ �� 8�� �} �� �h �þ �Ï �þ 	� �£ �, �þ �b �� �� �# 	m�t �£
�, �Õ 10%�� �Í �Ó�J �b �Í �� 1�� �} �� �� �e �ø �‚ �È�� ISO 9001 �# �u
�” �j �B�œ�ð �
 
Q�^ �ß �~ 
³ ��

�• �õ �h �Ð�%�B�œ�õ �Í �X�¤ �� �” �j �� 
« �� �¤ �� �” �j �‚ �o �ß �ò
	á �� �o �õ �Í �¤ �� �� �£ �Å�� �\ �	 �� �ß �� 
� �� �� �´ �6 �¤ �� �” �j �ñ �^
�Ð	¸ �} �7 �� 	S�ñ �Ÿ�b �� �“ �ï �û �1 �r �ä �� �¤ �� �” �j �ß �ñ �^ �• �\ ��
�T �¥ �_ �B�ä �Ó�ê 	O�� �* 	É�š �Z 	� �$ �� �  
1 �” �j �û �1 �ä �â �� �¦ �ƒ
�õ �h �Í 	� �Ï 	S �ñ �� �%�1 �f �
 �í �Û�� 
± �Å �¤ �� �” �j �B �œ�± �} �q
�• �� �¦ �ƒ �õ �h �f �
 �Ï 	S�ñ ��

�• �r �• 
� �× �� �• �e �¶ �ƒ �õ �h �¤ �� �” �j �p �Ê �V �ê �ë 
Q�� ��
100 �� �Ý �� �ê �å �õ �r �• 
� �¤ �å �Ï �B �Ï �� �¤ �ã �í �Û�õ �“ �  �¤ �� �”
�j �� 101 �� �z �q �ê �å �õ �r �• 
� �~ �u �å �õ �� �f 
 �Ï �j �Ï �� �~ �u �t
�k �c �¦ �Â�¤ �� �ñ �­ �o �? �¦ �‰�Ð�Ò�X�� �~ �� �¤ �¶ �ê �å �õ �r �• 
� �í
�Û�J �� �Í �Ó�J �� �� �] �Ï �� �å �õ �Š
# �” �j �f �
 	ó �� 103 �� �� �� �ê
�å �õ �r �• 
� �¤ �å �Ï �ã �\ �Ï �B �£ �� iDrilling �r �  KM�� �Ó	n �Í �º
�r �  �¤ �� �” �j �� �z �q �ê �å �õ �r �• 
� �� �] �Ï �� �[ �´ �« �� �q �• �¤ ��
	ó �o �? �ª �� �� �®�± �« �� �Ð�† �D��

�• �r �• 
� �* �ì �ƒ �õ �h �< 104 �� �³ �j 
; �t �� �O�p �Ê�� �¦ �é 
Q
�^ �
 �š �� �Z �� �‰�X�ß �é �÷ �• �\ �Ü�� �† �¶ �• 
; �t �g �± �9 �%�� 
� 	å
�k �  �• �\ �; �¡ 1 �÷ �� �e �R�p �Ê�� �  �x �À�¦ �e �² �õ �h �ä �â �ø �Ð�¯
�× �®�Ä� �ê ��

�� �š �� 
; �t �B�Z �� �Å�Œ�%�q �# �� �» �B�� �q �• �� �” �j � �� �  	ð �u
�B�Z ��

�� �¡ �� �g �• �L 	…�� 	m�t �� �• �� 
« �> �� 
Š�� �þ �ù 
# �ã �� 
« �H�õ �h
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�Í �• �Ý�¬ �ß 
� 
Š��

�� �®�� �` �� 
º �� �� 
; �t �� �´ �• �  
� 
Š�` �| �Ê�  
# �ã �Þ�< �� �� �O

; �t �‘ �• �` �} �• �C
Q�^ �ñ �­ �� �õ 
¾��

104 �� �• �r �• 
� �e �¶ �ƒ �õ �h 
; �t �� �O�p �Ê�ë 
Q�� �� �¢ �f �J
�e �Ê�; �¡ �� �[ �� �6 �‰
s �¢ 	¸ �D�� �” �j �Å�Ï �q �# 
c �
 �ì �B�œ�7 ��
�h �þ �Ï �B�Ï �e �Ê�; �¡ �� �X�ˆ �• �\ 
� �f �� �\ �\ �‰�b �Å�� �\ �	 �� �ß
�þ �b �� �� �] �Ï �e �Ê�; �¡ �� �Í �c �« �� �Ï �s �þ �K�� �� �r �• 
� �Ò�X� 
�¶ �d 
« 
c �e �Ê�; �¡ �� �[ �� �6 �‰
s �¢ 	¸ �D�� �” �j �Å�Ï �q �# 
c �
 �ì
�B�œ�7 �e �R�p �Ê��

�• �õ �h �­ �
 �” 	n �ž �± 
¼�Þ�ã �� �u �ö �× �d �� �Ä�� �R�^ �ß �½�Ä
�� �K�� �©�� �é 	‰�s �%
; �t �� �Q�� �ö �Ï �q �± �^ �± �‡ �©�6 �é �q �¡ ��
�å �� 	©�ñ �� 	� �$ �� �K�� �Ø
× 	� 
– �u �ö �X�ë �  �_ 
� �Q�‘ �Å�† �þ ��
�{ �• �õ �h �� �• �r �• 
� �� �K�} 
� �� �R�  �º �¡ �Í ��

�È�. �- �C

�° �w�å �õ �ú �f �š �ê �Ð�~ �- �Ä�° �w�õ �h �ú �f 	h �	 �ß �� �ö �� ��
�� �\ �• �ú �f �ƒ �Ÿ�• �� �? �± �� �¼�Ð�• �V�‚ �ß �; 	M�• �œ�� �Ü�w�õ �h
�å �] �ú �f �ä �Â�û �� �w�Ê�� �° �w�† �Ý�E�† �å �] �Ý�Ÿ�¼�Û�ü �� �� �Ä
�/ �å �] �ú �f 
1 �� �3 �Å�~ �- �Ä�w�õ �h �ë �Œ�� �Ü�w�õ �h �‘ �• �ì �¡ �W
�„ �ñ �^ �å �] �Ï �q �� �� �Ä�~ �u �å �] �ä �Â��

�å �õ �r �• 
� �Ð�• �� �õ �h �� �» �@�ß�� �K�­ �À�� �‘ �• �Ï �q 	h �	 �Ð��

�� �š �� �� �Ä�~ �u �å �]

1. �? 	� �~ �� �R

 �Ä�� �é �¹ �� �- �Ä�‚ �t �� �à �| �J �Ð�­ �À�õ �c ��
�• �¦ �û �K�å �] �k �c �� �i �R�å �] �w
J �f �œ�Õ�6 �k �! �} ��

2. �‚ �£ �• �õ �h �k �%�º �u 
Q�^ �ß �õ �# �1 �þ �W�„ �; �^ �• �¦ �û �K
�× 
× �k �c

3. 
« �� �å �õ �í �Û�� �� �Ä�` �g �• �á �õ �ß �f �q �� �~ �� �Í �X�7 �š
�Ï �B�� �t �� �¢ �q �ê 
1 �û �þ �� �È�� �ã �À�� �� �ê 
1 �� 
« �� �q �Õ�� ��

4. 
« �� �å �õ �¢ 	¸ �ç �æ�‰�X �©�� �R�½�q �w�~ �ß �ˆ �g �¢ 
Ö�1
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�þ �� �Î 
# 
¢ �â �õ �; �~ �ˆ �~ 	t �Ï ��

�� �¡ �� �è �â �~ �ò �� �u �k �c �w
J �q �Õ

1. �? �t �• �	 �� �t �í �Û�v �Ê�~ �ò 
� �± �� 
V�€ �å �] �� �i �R�w
J
�…�a �Õ�� ��

2. �W�„ �Í �X�Ç�è �k �c �t �� �i �q �Ï �q ��

3. �| �Ê�Í �X�O�g �­ �õ �c �¢ �q �ã �ˆ �, �� 
‰�q �Ï �q �� 
« �> �õ ��
�f �� 
ö �� �õ �z �, �q �O��

4. 	O�Ó�‘ �• 5�� �ö �C�w
J �¥ �� �? �� �6 �k �…�a �w
J �  �; 
� �¤ �å ��

5. �ñ �^ �¢ �q �Ü�k �c �ì 	� �ß �þ 	� �Z �• �� �? �þ �Ê�¢ �q �k �c �� �K��

6. �~ �u �w
J �¥ �R�¤ �á �6 �ã �� 	” �ã �� �? �± �| �è �â �q �Õ��

�� �®�� �| �Ê
V�€ �ì �q �å �] �Å�á �6

1. �W�„ �Í �X�~ �ò 
V�€ �× 
× �k �c �å �] �� �¥ �P�, �c �å �] �� ��

2. �x �Ê�‰�X�o �Ù�° �w�ì 	� �� �o 
w�� �• �C�Ž �í �ö �o �‹ 
V	è �`

× �ì �q �! �} ��

3. �ñ �^ �Ž�í �Å�~�- �Ä�w�õ �h �<�o �‹ 
V�€ �P�, �k �c �ß�ì �q �å �] ��

4. �/ �� F �; 
� �á �6 �ß 
7 �• 
# �! ��

�� �s �� �º �� 
0 �� �k �c �� �W�„ �  �f �å �] �� �‚ �Ë�! �}

1. �Ä�w�" �× �‚ �Ë�² �˜ ��

2. �R�½�Å�~ �- �Ä�w�õ �h �� �¥ �Ä
� �w�õ �h �� �“ �ï �� 
w�� �“ �ì
	� �A�� �ú �À�� �‚ �Ë�! �} ��

3. �	 �œ�w
J �¥ �  �‚ �Ë�À�  �? �t �� �� 
º �� �- �� �é �¹ �õ �c �¢ �q
�Ü�� �× 
É�ò �` �Í �¤ �¢ �q �ß �w�¥ �Ð�; ��

4. �‚ �£ �• �õ �h �Þ
É�Ë
J �Å�Ë�w�ì 	� �� �W�„ 
w�� �õ �; �~ 
« �}
�k �c �å �] �� �w
J �¥ �‚ �Ë�! �} ��

5. �x �Ê�Í �X�~ �ò �u �k �c �å �] ��

�� �å �� �7 �x �Ê�Í �X�~ �ò �u �k �c �å �] �u �� �� �W�„ �  �f �é �	 �œ
× �œ
�ß �å �] �Å�‚ �Ë�! �}
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1. �[ �´ �é �	 �œ
× �œ�� 	s �î �w
J �� �° �z 
J �¸ �w	� �  �  �f 
× �©��

2. �ø �Z �� �K�X�ë �� �û �Ò�ö �ˆ �~ �� �¦ �} �Å�s �F �� �â �  �~ 	Ý�ú
�f �w�%�ô �, �� �ñ �+ �? 	� �� �R�Ž �~ �Ð�; 	M�  �f �ú �f �� �¬ ��

3. �½�þ �� �é �õ �h �ß �� �\ �’ �x �� �� �K�K�r �� �á �6 �¢ �q �í �Û�J
	n �ê �Í �X�  �f �� �S�¶ 	…�Â�Þ
É�ì �q �  �õ �h ��

4. �
 �ì �Ë�¶ �	 �� 
J �� �w
J �  �¸ �? �û �� �� �? �¦ �Â�é �	 �œ
× �œ
�  �‚ �Ë�! �} �� �? 	� �¹ �� �é �¹ �� �- �¹ �� �N�� �t �Ð�å �] �­ �À�õ �c ��
�o �} �£ �Ë�w�Å�Ë
J �Þ
É�ì 	� �û �� �� �• �¦ �û �K�k �c �å �] �ì �q �Å�±

í �
 
Š�r �¤ �! �} ��

�K�¬ �· �c 
ž 
®�] �Æ�M�# �˜ 
† �•

�¦ �< �• �õ �h �Ä 78 �� �N 94 �� �ã �´ �² �� �= 
� �• �± �Í �X �¢ �©
�¡ �P�� �…
Á�Û�E�ˆ �K�� 
� �� �• �õ �h �q �¢ �¢ �©�� �z �� �? �å �õ �r �•

� �Ð�~ �� �‚ �° �� �® 52.3 �’ �� 102 �� 6 �# �Ì �� �� 10 �� �ò �� �Å �¢
�¶ �> �• 815 �¢ �� �m�ƒ �¢ �¶ �ß 58�¦ �� �E �ü �s �¡ �� �Å �¢ 	¸ �­ �
 �ò
�Ð�õ �h �  �; �©�� 	8 �ü �s �¢ �ß �  �• �¤ �� �� �í 
× �� �s �È�
 �ô 
} �ö �õ
�h �� �¡ �� �• �õ �h �‘ �• �� �K�q �¢ 	h �Ä�ˆ �ë �� �Ð�[ �´ �%
� �ß �¤ �� �Å
�� �\ �	 �� �š �Z �� �%
� �f �  �¡ �é �9 �¤ �� �
 �j �+ 
¾�� �¡ �f 
 �~ 
³ �Ð
�� �%�L 	…�  �f �
 �� �o �Ý �� �%�‚ �< �¤ �� 
; �t �  �Í �• �� �þ �Å �L 	…
�• �� �å �õ 
� �ß �ž �* �ì �Ó�õ �h �W�„ �ñ �^ �¤ �� �” �j �Ï �q ��

�z �. �g */ �· �ç �ô �R�� �Ä

�ƒ �õ �h �< 99 �� 4 �# �� �´ �6 �¤ �� �” �j �ñ �^ �Ð	¸ �} �7 �� �¦ �ƒ
�� �j �� �É�; �É�Ð	¸ �� �o �¦ �Í 	� �Ï �œ�q �� 	S�ñ �Ó�õ �h �¤ �� �” �j �ñ
�^ �Ï �q �� �� �ö �ä �� 7 �# �c �á �6 �Ó	n �ñ �^ �¤ �� �” �j �ò 	ò �Ä�} �7 ��
�¡ �¤ �� �” �j �ñ �^ �� �O�× �¤ �é 
Q�^ �} 
� �D�  �÷ �­ �� �? �� �ô �Y�µ � 
�  �  �• �¤ �� �Å�� �\ 
× �È�
 
} �� �� �Í �Ó�J �� �æ�• �÷ �• �\ �� �Œ�Õ�å
�õ �q �• 
l �� �� �¡ �• �r �• 
� �ñ �^ �¤ �� �” �j �£ �R�• �; �ø �� �Ž �ç �³ �‰
�X�� �’ �š �ç �³ �� 99 �� 9 �# �o 100 �� 11 �# �� �? �£ �$ 
Q�^ �ß 
0 ��
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�• �\ �Ð�; �� 100 �� 12 �# �� �Ó�r �• 
� �� �^ �� �• �£ �R�¦ �‰�X �Þ ��
�É�c �ò �¢ �� �Z �c �ò �¢ �ø �€ �¦ �Í �Ó�J �; �É�� �¢ �f �J �; �É�� �É�� 	S
�ñ �Ÿ�b �� �“ �ï �û �1 �r �ä �� �é �Ï �J �ß �Ï �Þ�� �; �É�Ð�Ì �� �Ð	¸ �� �é
�Ï �J �ß �Z �Ï �Þ�� �Z �; �É�Ð�‰�X
¬ 
+ �� 	S�ñ �¤ �� �” �j �ñ �^ �• �\ ��
�é �Ï �J �o �ê 1 �N 2 �^ �  �ñ �¢ 	¸ �� �Ÿ�† �û �1 �• �\ ��

�å �õ 	� �A�� �Ð�* �ì �ƒ �õ �h �ñ �…�¤ �� �” �j �� 100 �� �� �´ �6 �¤
�� �” �j �ñ �^ �Ê�£ �7 �� �¦ �� �Þ�� �É�c �ò �¢ �� �Z �� �Þ�� �Í �Ó
� �ß ��
�É�Z �c �ò �¢ �� �é �£ �£ �Þ�o �• �â �£ �ò �š �^ �ä �ç �� �É�Ž �Æ�� �ã �� 	S
�ñ �Ÿ�† �é �£ �ñ �^ �¤ �� �” �j �� �å �õ 	� �A�� �� �� �¦ �Z �c �ò �¢ �Û�â 
É
�c �á �6 �¤ �� �” �j �ñ �^ �Ê�£ �} �‹ �7 �� �Ø�º �� �ò �ä �ç �ñ �…�¤ �� �” �j
�• �\ �� �Ð�Ã�ÿ �ä �ç �ª �Û�e �R�ƒ �õ �h �Ÿ�³ �ß �¤ �� �” �j �p �Ê�� �• ��
	P�´ �6 �¤ �� �” �j �ñ �^ �ê �ÿ �³ �s �7 �� �ê �´ �Â�ê �ê �Ý�? �• �� �%�â �ß
�Â�e �Ê�� �Â�ê �æ�Ã�� �¦ �� �Þ�< �X�ˆ �• �\ �} 
c �} �‹ �± �õ �á �Ó
µ �¶
�ê �� �` �O�• �� �� �< �¤ �� �” �j �ß 	h �• ��

�å 	� �� �� �� �¼�ñ �Ã�E�Ó�e �R�ƒ �õ �h �Ÿ�³ �ß �¤ �� �” �j �� �� �_
�B�� �½�þ �• �� �ö �¤ �� �” �j �í �Û�ß �� �£ �� �Ð�ñ �…�¤ �� �” �j �� �• ��
�; �g �ê 	O�é �ü �H�ó �Á�^ �� �~ �� �6 KM �Ê�ñ �‡ �7 �� �6 KM 	…�! �¢ �7
�J �� �r �• �� �ä �ç �ñ �­ �Á�£ �¤ �� �” �j �� �b �£ �• �� �Ð�Ï �q �ß �� �† �Ï
�• �� 103 �� �• �� �¤ �ã �õ �w�£ �? �6 �¤ �� �” �j �� �£ �< �¡ 
K �þ �ˆ �õ �u
�M�� �Ò�ó �Q�\ �7 �e �R�ƒ �õ �h �Ÿ�³ �ß �¤ �� �” �j �p �Ê�� �V�Â�¤ �¶ ��
104 �� �• �� �¤ �ã �õ �w�£ �¡ 	� �~ �k �c �  �f �¤ �� �K �ƒ �� �š �B�× �u 
s
�P�¡ �ß �� �� �� �� �¡ �_ �B�ˆ �1 �� �û �1 �f 
 �± �	 �N�¤ �� �” �j �‚ �o ��
�O�� �¼�? �6 �V	� �k �c �  �f �¤ �� �õ �7 �e �R�ƒ �õ �h �Ÿ�³ �ß �) �Ê�� �9
�V�z �q �� �‘ �• �� �%�ä �ç �Í �X�k �c �  �f �� 	� �~ �k �c �  �f �ß �� �� �Š
�` 
« �} �u 
s �f 
 �� �r �
 �¢ �ß �� �\ �Â�? �	 �� �� �d �¢ �� �` �~ �ö �} �¢
�  �¹ �½�± �x �Ê�¤ 	� �
 �Í �� �• �˜ �¤ �� �	 �� �ß �­ �  ��

�¦ �Í 	� �Ï �; �³ �  �å �õ �ó �¤ �¤ �� �” �j �� �� �_ �B �Ä 99 �� 7 �#
�� �N 100 �� 1 �# �&�Ô 8 �* �_ �B�� �å �õ �r �• 
� �Ð�  �* �ì �_ �B�Í �Z ��
�c �á �å �* �å �õ �r �• 
� �ñ �^ �¤ �� �” �j �• �\ 	� �� �} �� �Ä�• �\ �� �	 �˜
�é 
� �ß �¤ �� �ã �ä �Ó	� �� ��
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101 �� �o 104 �� �Í 	� �Ï �� �� �° �} �] �ì �q �- �� �¤ �� �0 �� �ø
�Z �� �• �; �[ �´ �Å�B�œ�� �£ �á �� �� 
s �� �å �õ �r �• 
� �° �Ó�©�* �ì ��
�9 �ª �Û�e �R�ƒ �õ �h �� �� �Ÿ �³ �ß �¤ �� �” �j �p �Ê�� �° �V �z �} �� 100
�� 10 �# �å �õ �r �• 
� 3 �£ �e �R�ƒ �õ �h �Ÿ �³ �ß 100 �� �Z �¤ �� �” �j
�p �Ê�� �Ž �£ �¤ �¶ �� �¤ �å �Ï �B�Ï �? �6 �¤ �ã �í �Û�õ �“ �  �¤ �� �” �j �7
�š �¡ �� �ö �Ó�õ �h 109 �æ�Ü�� �´ �X �E �O�� �õ �Â �Ó�õ �h �Ý �� �ê ��
101 �� �o 103 �� �¤ �å �Ï �B�Ï �V�� �� �� 104 �� �¤ �å �Ï �B�Ï �Õ�?�6 ��
�^ �é �  KM4.0 
# �E �7 �Ð�¡ �� �Õ�Z �V �Â �Ý �� �� �� �ñ �^ �å �õ �r �•

� �¤ �� �” �j �E�Q�� �‘ �é �³ 	h 	M�  �´ �^ �• �À�� �e �R�¢ 	¸ �7 �V�Â�’
�š �ë �ê �Ý�u �� �o �V�å �õ �r �• 
� 
« 
c �ê �ÿ ��

�7 �+ �ß �u �� �å �õ �r �• 
� �¼�³ �  �ü �* �  �H�ó �} �‹ �� �¤ �� �” �j
�B�œ�{ �£ � �s �� �? �R�½�å �õ �r �• 
� �ä �ç �� �¤ �� �” �j �  �ð �� ��

�· �. �ï �î �¶ �È-R�g */ �• �Ø�• �Þ�ž �Ó�ô �¢ 
ü 
�

�å �õ �r �• 
� �­ �
 �Ô�È�� 5,612 �È�¤ �� �� �È�� 866 	• �� �È�· ��
�� �È�‚ �£ �’ �x �� �Ä 100 �� 1 �# 1 �! �N 104 �� 12 �# 31 �! �Ô�%�¨
�� �¢ �¶ 19,766 �¢ �� �	 �¨ �* �¶ 41,260 �* �� �‘ �• �å �õ 
� �ß �¤ �� 	ó
�[ 	ó �¡ �* �ì �õ �h �| �Ê�ñ �^ ��
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�K�Z �Ý�c �( �D�Ô�j �˜ 
ž 
� �~ 
š �ï
�o �‹ 
� �± �w
J �å �] �Ï �q �� �< 100 �o 104 �� �ã �þ �Ê�Ò�
 �ö �o

�‹ �Z �� 
� �ß �M�Í �´ �Å�‚ 	©�c �l �- �Í �Í �X�u �� �· �? 	< 
9 �o �t �= �š
�´ �ß �‚ 	©�c �Å�M�Í �´ �Ð�Ï �q 	h �	 ��

�• �Ï �õ �u �b �¦ �¢ 	¸ �M 102 �� �� �þ �£ �¬ �Æ�� �� �� �I �� �7 �` �Õ
�� �õ �z �ê �ß �^ �� �u �� �Ú�` �ä 
# �â �^ �� �� �Ä�Õ�� �  
# �ã �� �õ �z �ë ��
�î �� �� �² �1 �J �û �1 �f �
 �� �o �£ �æ�° �O�N�¬ �� �Ü�þ �� ��

86 �� �� �Í �  I/O System �ö �« �� �� �Ä �I �Å IVI MARK �ø 
�
�^ �« �œ�Z �� �ñ �ê 
1 �C�` �� �< 104 �� 
c �• �� 96 �� �M�s �~ �� �Í � 
Sercel 408UL �« �� �� �Ä�I �Å NOMAD 
� �^ �« �œ�Z �� 102 �� �� 
¼
�Ð 428XL�� 101 �� �Ü�� �Í HY-40F �` �º �� �Í �õ �¤ �! �� �o �< 102
�� 5 �# �ü �� �´ �Õ�	 �¤ �
 �æ�Å�« �� �æ�ä 
# �q �• �û �ä �* �ì �� 	w�* �W
�ì 
� �^ �Z �« �œ�Å �Õ�ÿ �« �œ�Í �X �®�± �« �� �� 
É 
× �þ �b �M�Í �´ �«
�� �f 
 �# �u �� 102 �� 4 �# �� �Í �« �� �f 
 �Ï �j �û �^ �6 VISTA V12
�• �7 �� �` �Š
# �Ï �j �Å�ø �Z �« �� �f 
 �� �I �Ð�k 
` �¢ 	¸ �b �
 �‹ �� �e
�¶ �Å�# �” �Ï �q �� 104 �� 9 �# �M�X�ê 	O	h �é �� �þ �K�ø 	ã �« �œ
× �Õ
�Û�X�q �¡ �� �? �+ �ê 
1 �* �ì 	©�• �  �M�Z �û �^ �` �þ �b �� �s �V�Â	t �þ
�z �� �Z �Å�* 	t �þ �z 
� �Z �  �Ò�x ��

5�� �• �ƒ 	O�¤ �å 5�À�ã �� �P�Z �M1,002�õ �� �N 3,164�õ �� �ã ��
�7 �  �ö �O�g �­ �w
J �¥ �ß �O�g �­ �z �¸ �$ �Í �z �6 �k �Ä�Õ�w
J �u �� �·
�� �ð �ö �ë �¥ �; 
� �ß �< �z �%�u 
s �	 �� 
J �…�a �� �� 	w�* �
 �� �o �‹ ��

� �l �ò �¤ �; 
� �° �w�B�œ�  �� �ö �� 
s �a �	 �� 
J �× 
× �� �• �r �• 
� �7
�Ä�r �w
J �å �] �u �� �* �ì �– �ã �> �¤ �õ �¯ �, �¤ �å �� �0 �ß �õ �u �b �¦ ��
�> �¤ �õ �¯ �, �z �  �f �Ï �q �� �¼
« �} �> �¤ �õ �¯ �, �z �õ �u �  �f �í �Û�I
�\ �� �ñ �� �Ä�T �± �w�† �Ð�� �³ �j �6 �D�Í 	( �� �; 
� �� �¡ 
K�þ �ˆ �M��
�û �1 	� �A�� �` �X�� �  �f �7 	� �A	O�Ó�� �• �Ï �· �‰�X�O�c �€ �ß �k 
`
�õ �u �b �¦ �� �? �  �M�O�c �€ �  �õ �z 
l �� �� �ø �x �’ �x �� �q �Ð�¡ 
K�þ
�ˆ �M�� �ß �` �X�� �
 �ó �b �¦ 	� �A��

�ö �¤ �ã �Ï �B�q �• � 	n �� �Ð
« �> �¤ �ã 
� �f �� 	m�t �Ï �B	t �Ï �Å
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�� �• �� �? 
« �H�õ �h �p �• �©�� �¤ �å �Ï �B�Ï �| �Ê�  �f �� �Í �é �Ž �` 	m
�t �¢ �©�� 
« �H
� �f �Å�i �Í �� �Ó�ß �¤ �ã �! �• �Å�ê 
1 ��

�K�S�· �c �Ô�j �®�/ �e �®�J �» 
� �~ �¼�ú

�× 5 �� �• �� 100 �o 104 �� �� �  �õ �u �b �¦ 	h �	 �ö �o �‹ �Z �� 
�
�� �= 	< �š �´ �ß �M�Í �´ �� �; 	M�b �¦ �C�w
J �¥ �ß �þ �k �� �’ �× 	( �� �;

� �� �� �ð �õ �z �ø �x �� 
l �� �� �? �å 
¸ �P
� �; 
� �M
� �� �õ �z �M
� � 
�× 
× �� 	h �t �  �f �å �] �  �! �} ��

�« �� �� �] �q �• � 	n �� �x �¥ 
¢ �ª �c �ø �‚ �È �� �®�± �« �� �Ï �q
�d �� �
 �ö �o �Z �; 
� �� �˜ �Ï �; 
� �¸ �ª �� �� �; 
� �J �õ �c �Í �X�®�± �«
�� �� �  �Í �o �ª �• �� �� �o �Z �; 
� �E�� �¸ �O�N�‚ 	©�Ü�³ �õ �c �Í �X�¡
�± �« �� �¸ �> �O�ª �m�Ø�¡ �± �Õ�� �� �� �ö �> �ñ �O�N�õ �c �Í �X	h �©�¡
�� �J �å �] �Á�^ ��

�z �. �ø *è)² �Í #ž�‡ ��

�� �š �� �õ �u �b �¦

�o �‹ �Z 
� �M�Í �´ �¸ �: 
� �c �ß �� �W�î �õ �c �� �$ �� �• 
Ç�ü �* �P
�¡ �  �õ �u �b �¦ �� �o �ó �� �õ �u �è �� �· 
� �Ê�O�• �  �o �‹ �Z 
� �« �ó �ø
�ß �š �õ �u �è �� �} �Ï �B�é �¸ �ñ �Û�é �e �D�{ �£ �� �o �o �‹ �× �� �• �Ð��
�= �¸ �– �¢ �0 �� �� �Ó	n �� �Ä�ä �Â�  �» �þ �[ �ê �� �é �ü �á �x 	n �¹ �ê �O
�Þ�ì �n �  �õ �z �¸ �; 
� �$ �� �ñ �+ �� �c �€ �� �  �õ �u 
0 �¦ �/ �� �Å�� �t
�f 
 �ì �%�‡ 	M�� �� �• �ö �^ �ð �  �� �z �o �¸ �ú �  �c �¢ �! �š �d �� �ó �˜
�� �z �  �
 �� 
x �� �X	h 	M�� �` �e �+ �…�= �é 	( �� �� �; 
� �ã �  �û �ä �1
�þ �� �ó �O�õ �Æ�� �Þ�� �r �  �þ �w
J �; 
� ��

100 �N 104 �� �ã �� �õ �u �b �¦ �T �ƒ 1. �o �� �®�
 �Í �; 
� �� 
j �Í
�ß �; 
� 	h �	 �õ �u 
0 �¦ �� 2. �t �= �k �1 �Z �; 
� 	h �	 �õ �u 
0 �¦ �� 3. �>
�ñ �€ �D�Í 	( �� 	h �	 �õ �u 
0 �¦ �� 4. �> �ñ �€ �0 �Í �N�ç �b �š �´ 	h �	 �õ
�u 
0 �¦ �� 5. �t �= �k �= �N�N�- �– �­ �š �´ 	h �	 �õ �u 
0 �¦ �J �� �k �u �*
�ì �– �ã �¤ �å �> �¤ �õ �¯ �, �  �0 �� �� �ö �Û�ˆ �ë �” �³ �w
J �å �] �q �• � 
�
 
« �¯ �� �· �æ�¨ 
� �Ì �– �ã �• �² �ß �Ð�� �� �q �Ì 
� �� 
] �  �õ �¯ �, �z
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�b �¦ �  �f �� 
« �O�• �Ì �¤ �ã �^ �� ��

�¤ 	O 100 �N 104 �� �ã �� �õ �u �b �¦ 	n �W�Ô 370 �‚ � �õ �i �� �é
�� �Z �b �¦ �c �€ �¸ 	n �W�P�� �Ó 2-1��

�Œ2-1�c 100 �� 104 �Ë
œ�¢ �Ë�� �®�/ �� �_ 
� 
9 �q �&��

���Z �b�¦�c�€�ë�•
�b�¦	n�W

�� �‚� �õ�i ��

�Ï�q
É�ã

�á�×�!
É �W���!
É

100 �o���®�
�Í�;
���
j�Í�ß�;
�	h�	�õ�u
0�¦ 99 100.04.11100.10.14
101 �t�=�k�1�Z�;
�	h�	�õ�u
0�¦ 84 101.09.03101.11.16
102 �>�ñ�€�D�Í	(��	h�	�õ�u
0�¦ 48 102.08.12102.12.27
103 �>�ñ�€�0�Í�N�ç�b�š�´	h�	�õ�u
0�¦ 73 103.03.03103.12.12
104 �t�=�k�=�N�N�-�–�­�š�´	h�	�õ�u
0�¦ 66 104.05.13104.12.18

�� �¡ �� �õ �u �í �Û
« �� �Å�q �• �» �B�þ �Í

�• �Ï �< 101 �� �� �� �á �× �
 �j �$ �� �• �• �õ �h �� �� �%�  �õ �u
�è 
~ �� �ø �ß �€ �9 �d �Ò�¡ 
¿ �• �è 
~ �î 
£ �° �¤ �� �- �� �� �‡ 	õ �À�B�œ
�  �~ 
³ �d �œ�š 	õ �À�B�œ�� TWD97 & WGS84�� �� �Õ�- �� �Û�ä �)
�~ �� �è 
~ �£ �¶ �þ �û �^ �¡ �f 
 �x �² �	 �� �$ �� 	n �Û�ä �± �Z �¡ �• �¶ 	…
�þ �� �i �R�è �f �{ �£ �  � �ð �� �� �ä �Ð�e �D�� �� 
ö �� �è �f 	É�� �ã �q
�¢ �  �ó �w�J ��

�¦ �< �d �“ �õ �u �è 
~ �f 
 	ó �  �[ �� �È �� �� �Í �E �` �¡ �• �Ï �

�ì �d �  �õ �u �è �f �r �Ò�° �¤ �N�� �| �G�� �Ü�� �< �k 
` �õ �u �b �¦ �q �•

# �� �W�ì �> �¡ �Z �Ó�i �â �^ �I �� GPS�� �� �ð �` �• �$ �3 �Õ�û �1 �õ �u
�è 
~ �� � �ð 
� �u �â �^ �Å�õ �z �• �˜ �e �D�� �R�± �� �| �� �¬ �Æ�� �� �I
�` �< �k 
` �£ �æ�Õ�� �õ �z �ê �ß �  �^ �� �� �¼�` �� �Ä �Õ�� �  �û �1 �f
�
 �� �o �£ �æ�° �O�N�¬ �� �Ü�  �õ �u �è 
~ �f 
 	ó �þ �� ��

�‡ �_ �é �ü �
 �‡ �Õ�ò �  �Ä �Õ�  �õ 	n �� �õ �¯ �  �õ �u �f 
 �� �o
�È�� �� �¤ �W�  �u 
s �  �� �O�� �%�§ �¬ �� 	� �í �  �! �t �# �u �� �é 	‰�¡
�Ä�Õ�  
¿ �• �� �g �¸ �è 
~ �¶ �^ �þ �� �
 �ì �N	õ �À�œ�š �  �f 
 	ó �B�œ
�H�� �? �è �z 	É�� �  �† �	 �` �¡ �Û�ä 
# 
É�� �È�� �  �õ �u �è 
~ �û �1 �f

 �� �� �ê �ß �^ �� �� �õ �z �� �é �J �� �ø �z 	å �± �� �å 
� �õ �ö �Û�ä �è 
~
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�ã �z �æ�� �! �ù �� �0 �  �è 
~ �� 
] �� �¼�` �t �i �è �z 
4 �� �Û�ä �  �õ �u
�M�˜ �• �	 �Í �X�" 	” �õ �z �� �é �� �; 
� �W�ê �J �� �? �Í �X�Û�ä �M�˜ �²
�ã �  �� �) �¸ 	� �A�� �+ �u �¦ �< �f 
 
@�� �  �Ô�ä �� �� �È�� �d �  
‚ �e
�f 
 �¼�` �� �O�N�• �{ �å �] �M�˜ �B�œ�Ü�q �� �£ �� �o 
« �} �Û�ä �  �•
�5 �€ �² �ã 
« �} �� �ü �  �f �
 �• �Í �X�� �ì �j �  �M�˜ �¸ 	� �A��

�• �Ï �� �%�Ä�Õ�ß �û �1 �õ �u �è 
~ �¸ �õ �u �f 
 �� �o �á �? �¶ �^ �þ
�¸ �¬ �� �þ �� �Ã�b �9 �� �Ó�õ �þ �� �N�f 
 	ó �Ü�ô �� �� �‘ �• �¡ �` �e �†
�¶ �^ 	� �í �� �• �Ï �� �%�ß �Ä�¶ �� �f 
 �� �Ä�r �õ 	n �¸ �õ �¯ �ß �Ä�õ �j
�� 
] �  �o �õ �c 	� �A�� �� �‘ �ò 
# �E�  �) �w	� �A�� �� �¡ �‘ �‘ �• �Ï �q
�ß 	h �	 � �ê �¸ 
# �E�Î �� ��

�� �®�� �õ �u 
0 �¦ 	� �A

�o �‹ �Z 
� �M�Í �´ 
4 �� �
 
� �ö �õ �  �L �þ �Â�� �� �� �Q�� �z �B�œ
�¦ �M�Í �´ �� �
 
� �ö �õ � �ê �� 	å �� �V�� �
 
� �ö �õ �õ �c �� �õ 
ç �Q�^
�  �½�Z �¦ �M�Í �´ �  �N
� �ê �Z 
� �[ 
ö 	ö �� �� �Q�� �z �  �
 �# �¥ �• 	n

� �[ �Q�< �� �� �z �P�Z �V�‚ �&�� �� �z �ß �^ �Œ�Õ�· �V
ö �Ê�� �6 �J � 
�� �E�· �w�� �� �Ä�^ �Œ�  �• �	 �ñ �d �� �¦ �M�Í �´ �� �
 
� �ö �õ �6 �J �ß
�š �B�× �� �Q�� �z �¸ �ú �  �| �� �Õ�%�[ �Í �  �Î �� �� �+ �š �d �	 �%�‚ �<
�� �£ �ö �
 
� �ö �õ 
w�ó �� �² �� �
 �# �¸ �ú �  �^ �� �Å�Ý�ý �� �þ �‡ �O�Â
�� �ß �� �£ �� �õ �z �� �) �� �� �z �B�œ�  �ø �Z �J �í �Û�� �` �� �6 �k �š �s
�? �� �� �r �  �þ �w
J �M
� �; 
� ��

1. �o �� �®�
 �Í �; 
� �� 
j �Í �ß �; 
� 	h �	 �õ �u 
0 �¦ 	� �A��

�®�
 �Í �; 
� �Å
j �Í �ß �; 
� �^ �< �= �ß�§ �; 
� �ß �Z �V� �� �^ �< 
Ç
�� �ª �ß �Z �P�� 
j �Í �ß �; 
� �^ �< �3 �Í �; 
� �ß �� �� �N� 	� 11 �õ �i ��
�• �ã �¥ �? �
 �Ä	Ä�ê �� �� 
j �Í �ß 	( �� �Æ�r �– �V�V�N�o �� �� �Z �W�ê ��
�Þ	� 7 �õ �i �� �N�• 
� �Ì �Ð�®�d �� �z �� �ù �w�� �• �; 
� �� �V�Ž �“ �÷ ��
�%�Ü�­ �� �z �¸ �Þ�®�d �� �z �! �ù �� �o �Û	/ �ˆ �ë �P�z �ß �; 
� �� �E�®�

�Í �; 
� �^ �< 
j �Í �ß �; 
� �V�“ �` 
× �æ�N�¸ �� �V�“ �  �� �v �; 
� �µ �< �ä
�š 	• �^ �B�� �®�
 �Í �; 
� �Ð�š �� �z 	( �� �; 
� �� �Z �? �
 �Ä	Ä�ê �� �Å�3
�Í 	( �� �û �¥ �� �N�? �ž �ã �ê �� �Å�= �ß �§ �; 
� �û �¥ �� �• �; 
� �Z �P�� �V
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�“ �� �ø �€ �Þ�®�d �� �z �� �å �¿ �­ �� �z �! �ù �� �Ý�� 	( �� �M
� �; 
� �� �;

� �c �6 �k �	 �� 
J 	< �ü �Ï �� �­ �Þ�� �Ä�ô �õ �¯ �, �• 
Ç�V	©�w�J �Š�Ñ��

�®�
 �Í 1 �5 �ã �� SCS-1�� �� �¤ �å �W�O�< 1,228 �õ �� �Ï �¤ �…
�½
i �ß 
J �ù �k �¬ �� �� �� �Q�‘ �V�w
J �¢ �q �� �o �` 
× �%�� 
É�6 �¢ �ß
�� �z �� �! 	( �� �Æ�� �� �? �%�` �Í �š �� �ß �õ �u 
0 �¦ �� �ö 
j �Í �ß 	( ��
�ß �� �“ �¤ �å �ß 
j �Í �ß 1 �5 �ã �� WST-1�� �� 
Ç�< 3,096 �õ �� �? �¯
�� �Þ�S�­ �z �ß �± 
� �� �¤ �…�½
i 
J �Š�� �+ �X�± 
j �Í �ß 	( �� �ì �„ �•
�%�þ �w
J �ß �× 
× �� �• 	( �� �ß �Æ
� �ä �× �¼�` 
× �6 �¢ �� �V�„ �ê �ß �¢
�Þ�� �z �� �¦ �+ �° �%�` �š �� �ß �P�¡ 
0 �¦ ��

�Ð�þ �û �  �M�• �c �ß �
 �^ �; 
� �Ý�ý �� 	O�, �- �� �• �c 	h �t �õ �u

0 �¦ �� �q 
� �u �å �¿ �­ �� �z �� �®�d �� �z �� �Ü�­ �� �z �� �À	à �i �� �z
�J �� �z �ß �� �u �Å�� �z �P�Z �� �? �� �� �z �þ �k � �ê �� �� �• �; 
� �V�“
�ø �€ �Þ�®�d �� �z �� �å �¿ �­ �� �z �! �ù �¸ �� �“ �  �Ü�­ �� �z �¸ �Þ�®�d
�� �z �! �� �‘ �• �ˆ �ë �P�z �ß �; 
� �� �? �  �M�ü �s �� �z �� �• �c �w
J �M
�� �ß �ˆ �ë �� �• 	O�, �¡ �Ò�ö �J �ò �I �ø 	� �A
ß �² �è �Å	h �©�J �f 
 ��
�å �� �®�
 �Í 1 �5 �ã 1,228 �õ �� �� �Þ�S�­ �z �� �%�½
i �ß 
J �ù �k �¬ ��
�o �¬ �� �� �! �%�6 �k �w
J �ß �` 
× 	©�ñ �� �+ �u �� �� �®�
 �Í 	( �� �Å
j
�Í �ß 	( �� �Æ
� �^ �� �� �®�d �� �z �� �Ü�­ �� �z �� �å �¿ �­ �� �z �ß �õ 	n
�^ �� �� �• �� �u �J �� �¡ �š �‚ �P�¤ 	� �A�d �Õ	T �k 
` 
0 �¦ �� �� �õ �" �z
�  �M�é 	( �� �� �; 	M�� �z �ß �O�ê �^ �� �Å�þ �k �Ò�Ý�� �e �? �� �ð �é �;

� �ã �  �û �ä �1 �þ �¸ �þ �w
J �× 
× �� 
É
× 
« �O�• �Ì �å �] �ã �^ ��

�? �¯ �Ð�• �* 	h �	 
0 �¦ �W�O��

(1) �®�d �� �z �Ð�• �c 
7 	h 	M�ß �; 
� �$ �� �þ �š �� 	n �ê �N�ß ��
�Q�� �z �� �� �z �N�Z �Ž �P�õ �z �Ð�f 
� �Í 	� �î �Å�h �, �ª �z �æ�Š�� �î
�� �± �C�X 	ð �u �� �Ó�k �< �õ �Ý �± �¼�Û�ä �� �®�d �� �z �? �� 40° �Z
� �ê �� �ê �Z �� � �| �Ê�þ �k �� �� �z �N�P�� �ù 	­ 
� �Í 	� �î �Å�…�, �­
	s �î �� �� �z �Z �P �� �ù �h �, �ª �z �� �• �V �“ �
 �Þ �å �¿ �­ �� �z �� �À
�Œ�� �®�
 �Í 1 �5 �ã �¤ �P 1,505 �õ �� �Ï �ä �× �¤ �…�• �� �z �� �• �P �Z
�Å �õ 	n �^ �� �û 
� �ñ �� �• �� �z �P �Z 	� �Ð 50° �� �ê �N�� �� 	8 �Þ �S
�­ �z 
× �< �¯ 
� �Ý�� �M
� �; 
� �� �� �• �å �] �× 
× ��
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(2) 
j �Í �ß 	( �� �� 
j �Í �ß 	( �� �^ �< �®�d �� �z �ß �Z �P�� 	( ��
�Æ�? �V 20° �N�ß �W�ê �� �ê �N�V �� �Z �� � �� �! �� �O�ê �ß 
7 �C�õ
�z �Ð�h �, �ª �z �ß �Ü�³ 	� �î �� 	( �� �Z �• �� �� 	� �ö 60° �N 70° �ß
�ã �� �• �N�• �
 �Þ�Ü�­ �� �z �Å�®�d �� �z �� �! �ù �� �< �ò �­ �ä �× �� �•
	( �� �ß �Z �• �6 �J �¶ �£ �Ê�ú �¸ �� �+ �J �Ê�ú �¸ �` 
× �¨ �®�d �� �z �ß �!
�� �q �£ �E
� �� ��

(3) �®�
 �Í 	( �� �� �®�
 �Í 	( �� �Æ�? �V 50° �N�ß �W�ê �ê �N�V
� �þ �k �� �N�¡ �
 �Í �ß �N�� � �~ �Ð�V 5° �N�ß �W�ê �� 	( �� �ß �V�“
�Þ�å �¿ �­ �� �z �! �ù �� �E�� �“ �
 �Þ�®�d �� �z �� �! �ù �� �• 	( �� �Æ
�
�O�ê 
7 �C�õ �z �Ð�Þ�S�­ �z �� �• �; 
� �ö �®�
 �Í 1 �5 �ã �ß �Þ�S�­ �z
�6 �k �%�½
i �ß 
J �ù �k �¬ �� 	8 
× �ö �� �P 
� �õ �z �6 �k �%�K �� �ß ��
�z �o 	( �� �M
� �; 
� �� �� �• �å �] �ß �× 
× ��

2. �t �= �k �1 �Z �; 
� 	h �	 �õ �u 
0 �¦ 	� �A��

�1 �Z 	( �� �; 
� �^ �< �= �N
J �¥ �ß �N�V
� �� �Ð�š �¸ �ú �Æ�r �– �V
60° �N�W�ê �� �Þ	� 8 �õ �i �ß �È�
 	( �� �� �• 	( �� �Ž �• �Ä	/ �� �• ��
�+ 	( �� �ß �Ž �“ �é �Ð�� �z �� �! �ù �� �� �c �€ �õ �u �b �¦ �W�O�� �> �c �ê
�� �r �X�¼�á �� �o �ê �V�� �&�� �� �� �; 
� �) �È�K�� �� �Ì �Ð�š �4 �• �×

× �ß �þ �w
J �; 
� �� �s �� �V� �� �z �ß �� �u �� �� �þ �� �w
J �ß �ˆ �ë �æ
�Ä�� �‡ �ù �P�R	� �� �� �? �C�d �• �‘ �• 
× �Ý�� �� �z �M
� �� �ê 
� �N��
44 �� �� �* �n �E�� 60 �� �� ��

�õ �h �< 62 �� �¤ �å �1 �Z 1 �5 �ã �� KH-1�� �� �• �¤ �å �W�O�
 �ö �V
�v �z �Ü�6 �k �%�M�Õ�	 �� 
J �� �¦ �O�ã �� �V�Â�ß �õ �¯ �õ �u �f 
 �X�± ��
�1 �Z �; 
� �< �° �ü �z �? �± �ì �• �%�È�
 �ß 	( �� �; 
� �� �û �� �� �z �ß �� �P
�) 	©�• �� �f 	O�² �Ð�> �� �E�9 �O�ã �< �• 	r �Í 	� �î �Ü�� �¤ �…�k �š �$ 	ð
	� 115 �õ �� �ß �� �� �z �� �E�O�� �z �‘ �• �þ �k �N�õ 	n �� �� �; 
� �ß �Ý�ý
�%�e �ˆ �ë 
� �ç �` �M�� �� �x �ß �  �õ �u �b �¦ �W�O�� �ð �Ð�• �c �` �ø �Ð
�� �� �V�Ž�; 
� �> �c �� �E�1 �Z 1�5 �ã �• �¤ �å �< �• �; 
� �ß �®
� 
7 �t �Ï ��

�
 �¢ �ß �õ �u �b �¦ �W�O�X�± �À�¸ �Í �� �z �? �� �ß �; 
� �$ �¸ �õ �z
�^ �� �ò �– �N�V�o �Z �� �ê �� �E�+ �� �z �? �V�ß �; 
� �$ �
 �~ �Ð�× �N�o
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�Z �ê �� �õ �z �^ �� �
 �Ð�N�V�N�o �Z �� �Z �ê �� �9 �õ �z �ê �Z �V�Z �W�ê

� �[ �Q�C�� �ñ �+ �1 �Z 	( �� �ß �õ �¯ �; 
� �> �c �Ð�e �	 �À�¸ �Í �� �z �¸
�Ä�= �­ �� �z �‘ �• �� �ö �� �• �` 
× �^ �Œ�/ �� �Ð�e �	 �À�¸ �Í �� �z �? �V
�‘ �• �%�• �ä �ß �M
� �; 
� �	 �� �• �c �• �C�; 
� �$ �Å�1 �Z 	( �� �ß �1 �þ
�Ð�e �J �� �� �%�` 
� �u �õ �u 
0 �¦ �Í �š �� �P�¤ �• �� �� 	� �A�¸ �ø �Z ��
�? �…�= �^ �ü �y �	 �� �o �q 
7 �ì �j �ß �; 
� �M�˜ �� �Ð�þ �û �  �M�• �c �ß
�
 �^ �; 
� �Ý�ý �� �- �� �• �c 	h �t �õ �u 
0 �¦ �� �q 
� �u �Ä�‚ �õ �� �z ��
�t �ú �� �z �� �u �Ö�� �z �� �Ü�3 �� �z �� �° �ß �� �z �� $ƒ
ú �� �z �� �< �b
�Ý�� �z �J �� �z �ß �� �u �Å�� �z �P�Z �� �? �� �� �z �þ �k � �ê �� �� �• �;

� �V�“ �  �À�¸ �Í �� �z �¸ �� �“ �  $ƒ
ú �� �z �J �� �z �� �< �• �; 
� �%�•
�M
� �q �£ �	 �ä 
# �ä �× �N�� �o �Z �V�ê �  �� �¥ �� �z �ß �" 8¿�Å�� �z ��
�u �ß �å �� �� �? �  �M�ü �s �� �z �� �• �c �w
J �M�� �ß �ˆ �ë �� �Ò�ö �J �ò
	� �A�¶ �^ �õ �Ý�Â�/ �� Digital Elevation Model�� DEM�� �� 
ß �² �è
�Å�P�’ �² �1 �� �Ä�õ 	h �©�J �f 
 �� �Í �š �� �å �� �1 �Z 1�5 �ã�� KH-1��
�
 �V�v �z �Ü�%�M�Õ�	 �� 
J �E�• �C�z �* �! �%�¤ �V�w
J �ß 	©�ñ �� � 
�M�• �C�z �* �w
J �þ �ò �  �` 
× �� �� �+ �u �� �� �1 �Z 	( �� �Æ
� �^ �� ��
�À�¸ �Í �� �z �� $ƒ
ú �� �z �ß �õ 	n �^ �� �� �• �� �u �J �� �¡ �š �‚ �P�¤ 	�
�A�d �Õ	T �k 
` 
0 �¦ �� �� �õ �" �z �  �M�é 	( �� �� �; 	M�� �z �ß �O�ê �^
�� �Å�þ �k �Ò�Ý�� �e �? �� �ð �é �; 
� �ã �  �û �ä �1 �þ �¸ �þ �w
J �× 
× ��
�? �¯ �Ð�• �* 	h �	 
0 �¦ �W�O��

(1) �� �
 �¢ �ß 	� �A�� �Ú�ž �· �J �¢ �� 74 �� �� �� �À �¸ �Í �� �z �Ð
�š �× �N�Z �W�ê �9 �´ �%�� �Œ�ø �Õ�ß �� �� �z �� �9 �ö �À�¸ �Í �ä �× 
� ��
	� 500 �õ �� �ß �� �z �À�^ �Õ�� �s �+ �* 
0 �¦ �W�O�� �X�± 	©�À�¸ �Í ��
�z �Ž �P�o �� �6 �k �É�e �� �z �û �1 �m�¬ �� �9 �õ �z �< �N�V�o �Z �� �ê � 
�þ �Ê�� �æ�z �� �‰�ð �Ð�À�¸ �Í �� �z �` 
× �Û�� �ö �� �ä 
# �· �6 �k 	8 �À
�¸ �Í �� �z �Û�� �ö �� �
 �° �ß �, 	ó �Z �� �P�o �« �v �o �¥ �v �o �• �v �š �´
�� �O�ê �ß �N�­ �z �� �Z 	� 1,000 �õ �� �� �+ �Å�1 �Z �š �5 �ã �¤ �ã �• �±
�ß �N�­ �z �� 	� 838 �õ �� �û 	ð �æ�ü �� �‰�ð �Ð�• �Ü�` 
× �� �ö �k �š ��
�� �z �� 
� �� �z �^ 	h �S�� �� �T �ˆ �b �� 86 �� �� �ß �d �� �� �ð �Ð�} �s
�v �ª �ª �R�N�Ä�= �­ �ã �%�š �� �z �� �ö �� �o �½�ë �Ð�« �v �� �z ��
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(2) �
 �¢ 	� �A�Ü�� �Ü�3 �� �z �þ �k �N�ì �z �Ï �ø �¿ �� �®�) �� �z ��
�• �* 
0 �¦ �6 �k �� �Ä�—�z �� �N�ì �z �ä �× �ß �õ �z �î �� �û �n �� �ò �Ð
5
�= �T �z �� �` 
× �Ð�• �Ü�ß 
( �þ �Â	� �î �� �� �E�é �
 �¢ �� 
£ 	Y�• 	r �Í
	� �î �� �± �Œ�† 	� �î �� 
5 �= �T �z �Å�ß #Ù�Í �z �S�– �o �� �� �k �Ä�—�z
�� �N�ì �z �ä �× �ß �õ �z �^ �� �ò �Ð�N�V�o �Z �� �W�ê �� �é �
 �¢ �� �ó �ß
�N�o �Z �W�ê �� �� �? �¡ �Ü�3 �� �z �ß �ø �� �� �z �¦ 
R�� �{ �Ü�3 �� �z �£
�æ�� �‡ �—�z �� �? �N	� 300 �õ �� �Ï �¸ �� �m�� �� �þ �k ��

3. �> �ñ �€ �D�Í 	( �� 	h �	 �õ �u 
0 �¦ 	� �A��

�D�Í 	( �� �; 
� �^ �< �> �O�ª �O
V �À �Z �V 
� �� �± �è �r �• 
� �Ä
�T �± �w�† �N�� �� �¸ �ú �Æ�V
� �Ð�� �V�W�ê �� �ê �� �þ �k 	� 5 �õ �i �d
�~ �Ð�N�V �o �Z �� �W�ê �� �ƒ �Þ �Z 	� 10 �õ �i �� �; 
� �È �
 �9 	( �� �Ž
�• �Ä 	/ �� �• �� 53 �� �õ �h �¤ �å �Ä �v 1 �5 �ã �� TL-1�� �� �¤ �å �W�O
�Ð�ñ �‰�¤ �Ï �B �Û�ø �‚ �� �‰�‘ �¤ �N�² �â �P �Z 1200 �õ �� �� �
 �¤ �N
1,145 �õ �� �� �� �¤ �…�ß �õ �z �ò �Ð�� �À �n �î �� �‘ �%�	 �� 
J �Š �Ñ��
�d �Ê �¤ �å �Ä �v 2�� 3 �5 �ã �� TL-2�� TL-3�� �� �¤ �P �ø �€ �Ð 72.64
�� 72 �õ �� �� �ì �‘ 
× �6 �k �	 �� 
J �� �• �d �< 59 �� �¤ �å �D�Í 1 �5 �ã
�� FS-1�� �� �¤ �å �W�O�Ð�� �À�n �î �< �+ �Ï �� �Z �. �i �� 
J �ù �Ý�† �¼
�6 �k �%�� �Õ�	 �� 
J �� �� �‘ �• �¢ �q �L 	…�� 	( �� �V�³ �õ �Ó�; 	M�O�ê
�  �õ �z �Ð�� �À�n �î �� �� �³ �
 �; 	M�Ð�D�Í �° �9 �î �� �õ �Ó�  �; 
� �Ý
�ý �È�
 �� �; 
� �) �È�K�� ��

�å �õ 	� �A�� �æ�¨ �Ä�T �± �w�† �Ð�� �³ �j �6 �D�Í 	( �� �; 
� �� �¡

K�þ �ˆ �M�� �û �1 	� �A�� 
« �O�` �X�� �  �f �7 	� �A	O�Ó�� �O	O�Ó�õ
�u �b �¦ �Ï �q �
 �¦ �å �õ �r �• 
� �� �] �Ï 	S�ñ �� �* �ì �Ä�T �± �w�† �� �[
�X �  	M�� �ß CCS �M�� �� �< �> �ñ �T �+ �c �Í �X �D�Í 	( �� �; 
� �õ �u

0 �¦ �� �  �f �‘ �• �• �%�¡ 
K�þ �ˆ �M�� �ß �× 
× �� �Ð�  �M�• �c �ß �õ �¯
�; 
� �� �- �� �• �c �þ �w
J �; 
� �Í �X
0 �¦ �� �; 	M�Ð�D�Í 	( �� �; 
� ��
�‚ �£ �¶ �^ �õ �Ý �Â �/ �� DEM�� �� 
ß �² �è �Å �P �’ �² �1 �J �f 
 �� �•
�˜ 
0 �¦ �� 
] �ä �× �  �õ �u �; 
� �� �î �z �ø �x �� �Í �š �� �å �� �D�Í 	(
�� �� �þ �� �w
J �  �× 
× �� �M�� �¡ 
K�þ �ˆ �  �` �X�� ��
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�Œ2-2�c �þ �† �à 
Á
� �®�4 �Œ


#�E
	Ù�­�ß

���– 49��
���´
>

���– 58��
���±�b

���– 55��

�Ü �v �õ �b ��
�å �ó �ø �ß �š

�õ�u�è

�Ü�w�õ�h
�« �ó �ø�ß�š

�õ �u �è
�Ó�t�7

� �W�z � �W�z � �W�z � �W�z � �W�z

�o�õ�ƒ�W�z �o�õ�ƒ�W�z �o�õ�ƒ�W�z �o�õ�ƒ�W�z �o�õ�ƒ�W�z

���t�7 ���Í�°�9�î �D�Í�°�9�î �D�Í�°�9�î �D�Í�°�9�î �D�Í�°�9�î

�±
����À�n�î
���À�n�î�n�î�³

��
��û��
���À�n�î�>�Y�³ ���À�n�î ���À�n�î

�±�t�����t�7

�¯
����À�n�î
�� �À �n �î �¥ �n �l
�î �³�� �‡ 
ï �û ��

��
V�û��

���À�n�î�¡���³
���À�n�î�=�,�î�³
�À�n�î�¯�Í���³

�Ä�¦�z
�a�ë�­�z
( �±
� ?)

�±�t�7�•	r�Í	��î �����®	��î �±
��a�ë�­�z �����®	��î �����®	��î

�Ñ�A�v	s�î �Ñ�Æ�v	s�î �¯
��a�ë�­�z �Ñ�Æ�v	s�î �Ñ�Æ�v	s�î


j�Í�z 
j�Í�z 
j�Í�z 
j�Í�z


4 �� �Ó 2-2 �� �± �� �• �c �õ �Ó�O�ê �õ �z �� �¦ �C�N�t �ø �€ �‘ ��
�À�n �î �� �D�Í �° �9 �î �� �o �õ �ƒ �W�z �� �� �À�n �î 
7 �Ò�Ð�! �• �õ �u
�ñ 	Ý�� �ë �� �? �O�ê �< �0 �Í �‹ �� �À�� �ä �× 
7 �Ð�È�
 �� �‰�½�ë �ß ��
�ö �À�¦ 	¢ 	n �õ �	 �� �î �� �? �Ü�—�n �° �Ð�; �ß �n �z �� �ã �· �%�P�# �’
�ß �¡ �—	� �î �� �• �z �ü 
� �
 �%	� �î �l �î �ß �ä �z �¸ �l �î �O�k �� 	Ù�­
�ß�� 49�� �� �¡ �� �À�n �î �ø �Ð�± 
� �Å�¯ 
� �Ž 
� �ø�� �� �± �b�� 55�� ��
�
 �¡ �� �À�n �î �x �• �î �� �Û�ä �` �ø �Ð�s �³ �� �> �Y�³ �� �¡ �� �³ �� �=
�, �î �³ �� �¯ �Í �� �³ �� �ƒ �� �Z 	� �Ð 930 �õ �� �� �� �À�n �î �î �û �Q�þ
�S�– �� �n �î �� 	� �î �ö �V
� �æ�6 �• �� �o �N�� 
� �
 
‚ �> �Ó
� �Q�Ð�l
�u 	� �î �� �l �î �� �ö �> �Y�³ �� �¡ �� �³ �Ü�� 
� �û �� �W�Ò�Ý�X�€ �� �o
�= �, �î �³ �� �¯ �Í �� �³ �
 �Ð
V�û �� �W�� �ñ �+ �� �´ 
> �
 �¡ �� �À�n �î
�ø �� �n �î �³ �� 
� �û �� �� �¥ �n �l �î �³ �� �‡ 
ï �û �� 
V�û �� �� �ñ �+ �>
�Y�³ �� �µ �< 
� �û �� �W�� �¡ �� �³ �µ �< �‡ 
ï �û �  �� �W�� �E�= �, �î �³
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�Å�¯ �Í �� �³ �
 �µ �< 
V�û �� �W�  
� �ø ��

�• �b �¦ �c �  �� �À�n �î�� �< �D�Í �, 	ó �� 
� �N�D�F �ß �ã�� �O�ê
�– �� �R�T �¡ �—	� �î �¸ �P�9 �T �l �î�� �� �Ð�� �´ 
> �ø �z �ß 
V�û �ß �¥
�n �l �î �³�� �¼�Š�= �, �î �³ �� �¯ �Í �� �³ ���� �� 
� �ø �ã �· �ß �n �î �z
�Ð�ü �—�� �| �9 �3 �W�w���� �n �° �ã �æ�Š�	 
� �Ì�� �` �6 �k �%�¨ �� �©
�ò�Ü���q�¢�š�x� �k�¬�� �Å�W�;�v�­�ß�o�õ�ƒ�W�z�%�C�X�Û�ä ��
	( �� �V�³�� �¼�Š�D�Í �, 	ó �? �V��88 �5 �õ �p �� �V�Ž �P�� �õ �Ó�� �O
�ê �ß �� �À�n �î �‘ �? �Ä�Ê�n �° �Ð�; �^�� �• �ü �—�æ�Š�1 �þ �Ð�ü �—��
�|�� �?�˜�n�N�„�˜�n�Ð�;�� �Ä�Ê�n�°�ß�ã�†�u�Ð�˜	��N�„�¡�n��

�D�Í �° �9 �î �
 �ø �x �< �D�Í 	( �� �ß 
7 �� �“ �� �¦ �à �Ã �j �° �9
�î �� �; �� �� �ö �N	n �¸ �� �À�n �î �ß �¯ �Í �� �³ �Û�
 �ì �æ�Š�� �ö �Z ��
	n �¸ �= �, �î �³ �Û�
 �ì �æ�Š�� �� 	� 30 �õ �� �� �• �° �9 �î �¦ �à �Ã �¸
�� �¶ �U
ç �þ �° �� �%�
 �l �J �� �; �� �� �z 	n �Û�C�X�� �o �ö �D�F �ß ��
�= �, �î �J �õ �%�ê �Z �� �� �  �k �¬ �� �° �9 �î �? �q �ª �T �� �< �9 �T �ß
�à �Ã �° �9 �î �Ð�; �� 
� �ø �U
ç �þ �° �� �L �· �W
Á �° �9 �î �� �º �� �Z
�� �“ �� �D�F �ß �� �ß �° �9 �î �� �• �à �Ã �� �U
ç 
ç �^ �ô 
} �º �È �
 ��
�E�
 �• 
V� �ê �ß �° �9 �î �
 �– �æ�1 �’ �� �W
Á�þ �� �ñ �� �Ð�� 
É�Œ��
�� Reworked�� �� 	/ �� �E�d �8 �� �O�õ �Ó�� �ö �D�Í �, 	ó �N�P�� �� �ç
�� �Z �� � 	� 500 �õ �� �Ï �� �` �6 �k �š �Ï �? �° �9 �î �Ð�; �^ �  �: 
� ��
�• �Ü�° �9 �î �? �q �ª �� �9 �ª �T �ß �à �Ã�° �9 �î �Ð�; �� 
� �ø �Ð�U
ç �þ
�° �� �+ �° �9 �î �^ �± �` �6 �k �< �� �T �� �Á�z �� �± �n �ß �o �õ �ƒ �W�z ��

�• �c �o �õ �ƒ �W�z �¦ �n �° �� 	� �� "–�Á�� �£ �� �� �Å�¯ �Æ�õ �z ��
�À �n �î �– �Û�
 �ì �æ�Š�� 	Ù�­ �ß �� 49 �� �� �� �± 
� 
# �%�¨ 	� �Á �î
�˜ �ß �k �¬ �� �+ 	� �Á�þ �¦ �D�Í �° �9 �î 	t �þ �E�� �� �� �± �b �� 55�� �� ��
�î �� �Û�? �ø �² �� 
� �ø �%�� �z �  �k �¬ �� �¼�6 �k �%�n �° �z �Å	� �z ��
�l �z �ä �z �� �� �‡ �� �ž �d 	á �? �Å�Ó�z 	t �þ �‡ �  �� �À�n �î �F �S�� �;
	M�† �< �3 �W�B�Z �• �c �ø �� �ü �¶ �o �õ �ƒ �W�z �Ð�‚ �Å�  �õ �Ý��

�� �< �õ �¯ �; 
� �  �M�˜ �� �Ä�õ �Ó�  �Ý�ý �• �ß �� �
 �¢ �  �M�˜ �W�O

� �ð �Ð�‘ 	( �� �  �; 
� �Ý�ý �� �� �E
4 �� �D�Í 3 �5 �ã �� FS-3�� �  �¤ �å
�W�O�� �
 �ð �Ð�D�Í 	( �� �  �Ý�� �! �š �‘ �ñ �Ð�l �î �ò �¤ �^ �ë �� �� 
� ��
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�  �9 �n 	( �� �Ý�ý �  �¬ �n �; 
� �� �ñ �Ð�; 
� �Ý�� �! �š �Ð�l �î �ò �¤ �^ � 
�Â�� �� �‰�Û
× �? �	 �œ
‚ �e �q �è �  � �� �ó �è �õ �u 	¢ 	n �� �ñ �E�
 �ì �«
�q �� �] �� �Â�ß 	¢ 	n �� �ã �¯ �f 
 �M�˜ �õ �¯ �; 
� �� �õ �u �è �Ü�D�Í 	( ��
�ö �õ �Ý�¦ �V�ê �� �þ �k �� �� �³ 
� �ø �
 �~ �ê �Z �� � �� �� �� �®	� �î 
&
�
�Û�
 �ì 	n �ß �õ �¯ �; 
� �è �
 �– �k �N�V�o �Z �� � �ê �� �Å�õ 	n �D�Í 	( ��
�  �W�ê �o �Û�š 	/ �� �• 
� �� �  	©�ñ �ì �` �� �Í �š �� �  	� �A��

4. �> �ñ �€ �0 �Í �N�ç �b �š �´ 	h �	 �õ �u 
0 �¦ 	� �A��

�• 
0 �¦ �c �€ �^ �< �> �ñ �O�N�‚ 	©�ß�Z�# �� �D�Í 	( �� �; 
� �ß �” �V
� �� �Ð�0 �Í �� �� �z �; 
� �± �û �õ �6 �� �0 �Í �� �z �Ž �P�ä 
# �ã �� �W�ß �î
�� �C�X�Û�ä �� �0 �Í �� �z �Z �P�Ð�a �ë �­ �z �
 �ì �æ�Š
j �Í �z �� �E�0 �Í
�� �z �N�P�
 �Ð�a �ë �­ �z �
 �ì �æ�Š�� �� �®	� �î �� 
0 �¦ �c �ò �0 �Í �� �z
�N�P�ß �� �� �®	� �î �± �n �a �ë �­ �z �n �Å�0 �Í �� �z �Z �P�a �ë �­ �z �ß �z
�^ �%�� �Q	� �¸ �Û�Ã�� �%	h �t 	� �� �¸ �â �� �ß �‡ 	M�� �0 �� �õ �A�¡ �] �¦
�• �î �� �o �ž �ò �ö �+ �c �€ �õ �» �Í �X�þ �° �â �� �� �? �� �â �• 
# �E�¸ �z �^
�ë �• �� �k �� �Ü�v �õ �u �b �¦ �� �ß �> �ñ �è 
~ �� �• �c �€ �� �À�n �î �Å�¯ �Æ
�õ �z �Ð�
 �ì �æ�Š�� �Ú�Ä�• �õ �h �D�Í 3 �5 �å �ã �ß �ã �¯ �f 
 �� �6 �k �n
�é �
 �ì �æ�Š�� �� �%�k �õ �~ �] �� �ð �é �õ �z �z 	n �æ�Š�1 �þ �ß�‡ 	M��


4 �� �• �õ �h �« �ó �ø �ß �š �õ �u �è �� �O�ê �ß �õ �z �¦ �C�N�t �� �ø
�€ �‘ 
j �Í �z �� �Ñ�Æ�v 	s �î �� �� �� �®	� �î �� �a �ë �­ �z �Å�� �À�n �î ��

j �Í �z �Ð�< �9 �T �¡ �—	� �î �Å�P�9 �T �¢ 	s �î �ß �ä �z �� �o �· �%�Ø�u 	�
�î �� �þ �j �6 �• �� �Ñ�Æ�v 	s �î �Ð�P�9 �T 	s �î �L �· �9 �T �N
Ì �T �¡ �—�N
�„ �¡ �—	� �î �� 	� �î 
� �ø �L �%�U
ç �� �%�
 �l �þ �° 
s �ò �� �� �� �®	� �î
�Ð�� �9 �T �N�9 �T �¡ �—	� �î �� �l �u 	� �î �� �· �¢ �z 	� 	s �î �ä �z �� �� �À
�n �î �Ð�� �z �6 �’ �Ü�n �n �î �Å�� �z 	� �î �� �l �î �£ �� �� �n �° �? �Q�u 	�
�î �� �° 	= �î �Ð�; �� �o �· �%�n �u 	� �î 
� �# �^ �� �3 �W�v �­ �� �0 �Í �� �z
�Z �P�õ �z �Ð�¯ 
� �a �ë �­ �z �� �î �� �Ð�l �î �· �¢ �z �¡ �—	� �î �Å
² 	�
�î �� 	� �î �z �ü 
� �‚ �
 �� �ê �± �[ �Q�Ð�l �î �� 
� �ø �• �%�¢ �‘ �� �^ �k �¬ ��

�e �D�
 �¢ �� �] 	¢ 	n �� �o �‚ �£ �� �- �b �¦ �  �õ �z �W�ê �� �õ �z ��
�Z �Q�þ �� 	� �• 
j �Í �z �Å�Ñ�Æ�v 	s �î �ß �ã �� �Ñ�Æ�v 	s �î �Å�� �� �®
	� �î �– �
 �ì �æ�Š�� �E�� �� �®	� �î �Å�± �z �  �� �À�n �î �ß �õ �z �� �P
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�%30° �  	ð �u �� �– �» �P �Û�
 �ì �æ�Š�� �E �0 �Í �� �z �Ž �P �  
j �Í
�z �Å�a �ë �­ �z �
 �Ð�� �z �æ�Š��

�0 �Í �� �z �ö �• �* 
0 �¦ �� 
] �Ä	/ �– �N�V�o �Z �� �W�ê �� �‚ �£ ��
�z �Ž �P�ß �õ �z �ê �ß �î �� �C�X	ð �u �• �ñ �f �� �z �$ �^ �� �� �Õ�• �� �¶ 	…
�õ �Ý�Å�P�’ �ˆ �Ì �· �` �6 �k �õ �z �î �� �� �� �z �q �£ �ˆ �ë �  �• �c �õ �Ý�õ
�ý �� �� �z �$ �? �N�Ð
j �Í �z �� �û �w�• �> �  �u �õ �Ý�� �õ �� �w�> �  �Ü�v
�Í �� �E�� �z �$ �? �Z �  �a �ë �­ �z �õ �� �w�t �� �ü �Ï �Ð
• �õ �õ �Ý�� �} �€
�; �� �z �$ �ß 	� �r �^ �� �� �’ �× �c �€ �Í �X�] �� �� �ö �0 �Í �� �z �? �Z �  �a
�ë �­ �z �Ü�� �` �6 �k �š �s �� �z �m�¬ �� �T �¥ �� �z �l �� �� �z �P�n �î �� �#
�x �� �# �ç �� �E�ö �0 �Í �� �z �? �N�  
j �Í �z �� �_ �3 �ó �˜ �9 �n �
 �� ��

�• �r �• 
� �< 102 �� 7 �# �¤ �å �D�Í 3 �5 �ã �� FS-3�� �� �¤ �å �W
�O�K�� �6 �k �w
J �� �o �‘ �õ �¯ �î �z �  �z �Ö�� �î �� �ì �%�Í �š �� �� �d
�  �« �ã �� �­ �
 �D�Í 3 �5 �ã �  �õ �z �ø �z �
 �e �D�� �= 
� �Ü�v �õ �u �b
�¦ �� �O�• �ß �> �ñ �è 
~ �� �ð �Ð�õ �z �z �Ö�ö �� �À�n �î �Å�� �� �®	� �î
�ß �ã �  �õ �z �� �Ð�Ä�¦ �z �� �E�� �� �®	� �î �Å�Ä�¦ �z �� �Ä�¦ �z �Å��
�À�n �î �  �æ�Š�1 �þ �ò �‘ �Û�
 �ì �� �x �� �D�Í 3 �5 �ã 
J �» �ß �õ �þ �ø
�Z �W�O�� �ã �P 918�õ �� �? �¯ �Ð�æ�� �ä 
J �� �Ó�± �P
� �• �%�¢ �w�î ��
�X�± �• �c �€ �ò �• �%�û �Ì �  �w
J �× 
× �� 
0 �¦ �c �ò �%�} �� �ß �a �ë �­
�z �¸ �Ñ�Æ�v 	s �î �Ì �Ñ�z �� �ñ �+ �• �¯ �ß �K�� 	� �î �z �ò �Ð�• �w
J �×

× �ß �þ �ò �z �� �E�0 �Í �� �� �z �  �P�Z �� �
 �} �ˆ �ë �˜ �� �z �± �û �� ��
�®	� �î �� �Ñ�Æ�v �z �Å
j �Í �z �Ü�þ �ò �z �  �� �z �M
� �Ý�ý ��

�w
J �× 
× �  �f 
� �ø �� �0 �Í �� �z �$ �ä �× �%�š �s �l �- �Í �� �ö �’
�l �2 �q �¢ �� �˜ �: �` �> �  
J �^ �� �? �§ "# �Ð�; �� 80%�� �� �o �• �œ�M
�Û�ä �  �P�Z �� �� �� &Ñ�� 92�� �� �Ó�± �õ �ü �¯ �` 
× �%�…�Ä�  
s �¥ �%
�! �‘ �õ �z �� �� �� �®	� �î �• �Y�? �
 �+ �f �ç �z �  	� �î �Ð�; �� �` �q �Ð
�þ �ò �î �� �¯ �Æ�  �Ñ�Æ�v 	s �î �%�¢ �‘ �þ �° 
s �ò �� 	8 
× �%
� �P	Å�`
�Ð�¢ �w�î �• �œ�� �E�0 �Í �� �z �¯ �û �  �} �� �a �ë �­ �z �l �î �� �÷ �%�!

s �ò �Z �w�t �� �� �ä �Z �Û�X�� �ì �` �Ì �q �q 
J �¢ �w�î �� �� �À�n �î �?
�Û�
 �ì �± �n �< �� �� �®	� �î �ß �± �� �? �n �î �Ð�; �� �o �é �ü �õ � �Ð��
�z �l �î �� 	� �u �l �î �� �� �` �q �Ð�Ñ�z �� �÷ �� �• �c �; 	M�þ �ò �z �� ��
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�®	� �î �Ñ�O�ê �õ �Ó�� 	8 �e �D�D�Í 3 �5 �ã �  �Â�� �� �l 	M�õ �z �%�l
�ò �¤ �^ �¤ �î �� �Ý�� �± �€ �  �õ �z �� �P�ê �M
� �� �� 
× �%
� �M�ã �• �M
�Û�ä �P�Z �  �w
J �Ì 
º �Ý�� 
J �a �� �0 	M�- �� �� �z �¯ �û �P
� �; 
� ��
�l �ò �¤ �^ �ø �x �Í �X�� �ü �  �« �� �� �] �q �• �� 	h �t �Ï �j �k �%�« �� �f

 �� �ä �Ó�‚ �� �G�ª �w�$ �« �� �� �R
� �O�N�‚ 	©�  �w
J �å �] ��

5. �t �= �k �= �N�N�- �– �­ �š �´ 	h �	 �õ �u 
0 �¦ 	� �A��

�• �õ �h �< 94 �� �� �¤ �ß �- �– �­ 6 �5 �ã �� �ö �m�÷ �z �� �‰
+ 	s
�î �� �V�v �z �ß �¤ �Í �Ü�� 
� �Ê�O�k �¥ �w
J �ß �Š�Ï �� �� �� �½
i 
J �ù
�k �¬ �� �� �6 �¢ �S	h �ß �Q�c �Í �E�[ �¤ �� �o �� �õ �z �� �Q�W�O�� �� �

�Â �Û�• �� �= �L 	…�ß 	� 40 �õ �� 	©�w�� �M�Õ�	 �� 
J �� �ñ �+ �• �c �ß
�þ �w
J �× 
× 	…�Â�Í �š �� �å �� ��

�� �< 23 �� �! �¢ �Š �ö �= �N	( �� �Ò�d �Ô�¤ 23 �À �ã �� 49 �� �d
�• �õ �h 
� �Ê �¤ �å �= �N 24�� 25�� 26�� 27 �5 �� �� �Í 1 �5 �� �¡ �v 1
�5 �� �- �– �­ 1 �N 6 �5 �ã �� �• �; 
� �¤ 	O�¢ �q 	� 2 �H 700 �ó �´ � �õ
�� �	 �� 
J �� �Õ�R�± �= �N R-1�� R-17 �5 �ã �c �ã �ß 
J �Õ�� �= �N	( ��
�ö �V	Ä�� �z �± �û �� �¤ 	O	� �%4 �H�´ � �õ �� �  �	 �� 
J �þ �Õ��

�• �; 
� �? �� �� �¤ �é �ã �° �? �V	Ä�� �z �± �û �; 
� �Ð�­ �À�z �� �7
�- �– �­ 6 �5 �ã �¤ 	� �V	Ä�� �z �Í �¤ �¯ �û �� �o �X�± �%�w
J �Š�Ñ�u ��
�= �N 24�� 25�� 26 �5 �ã �� �¡ �v 1 �5 �ã �� �- �– �­ 4 �5 �ã �° �¤ �¤ �� �z
�¯ �û �õ �z �� �o �ü �< �¤ 	� �� �z �d 100 �o 200 �õ �� �Š�E�&�¤ �Í �� �9 ��
�¤ �…�õ �z �· �
 �1 
5 �= �T �z �± �³ 
� �ø �� �{ �Â�V	Ä�� �z �¯ �û �ñ �f 
 
�Û�X�E�‘ �¨ 	h �• �� �o �¦ �• �; 
� �ß �¤ �ã �f 
 �X�± �� �� �z �¯ �û �; 
�
�ß �þ �ò �z �� �Ñ�z �� �¢ �w�î �� �%�! �‘ 
s �ò �Z �� �� �ä �Z 	Ž �z �� �w
J
�ø �Z �¸ �õ �þ �ø �Z �W�O�¼�X�± �• �c �¯ �û �; 
� �„ �• �þ �w
J �× 
× �� �w

J �` 
× �M�� �< �; 
� �� �> �c �� �� �
 �+ �f �Å�e 
� �f 	Ž �z �ß �þ �ò �z �Ü��

�= �N�o �- �– �­ 	( �� �; 
� �^ �< �= �N�‹ �ß �Z �� � 	� 4 �õ �i �Ï �� �¼
�Š�V	Ä�� � 	� 2.5 �õ �i �Ï �� 	( �� �Þ	� 10 �õ �i �� �w	� 4 �õ �i �� �Ð�š
�N�• �&�Z �• �4 	ç �ß �Û�� �• �; 
� �� �� �� �V�ø �€ �Þ�û �� �� �z �Å�V	Ä��
�z �� �· �� �+ 	( �� �ö �V	Ä�ä �× �Ð�š �„ �ê �� �z�� �¯ �Ä
ú �� �z �� �� �! �ù ��
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�+ �„ �ê �� �z �Å�= �N	( �� �ß �; 
� �1 �þ �Ð�• �* 
0 �¦ �ß �; 	M	h �	 ��


0 �¦ �c �ò �O�ê �õ �z �¦ �C�E�t �� �ø �€ �‘ �V�v �z �� �‰
+ 	s �î ��
�• 	r �Í 	� �î �� �N�­ �z �� �± �Œ�† 	� �î �� 
5 �= �T �z �� �Ç�, 	s �î �� � 
�Í �z �¸ �ß #Ù�Í �z �� �V�v �z �� �‰
+ 	s �î �� �• 	r �Í 	� �î �� �N�­ �z �J
�õ �z �O�ê �< �û �� �� �z �� �P�� �Ç�, 	s �î �� �  �Í �z �� �ß #Ù�Í �z �� �Ä
�õ �ƒ �W�z �J �õ �z �O�ê �< �û �� �� �z �V�P��

�V	Ä�� �z �ê �Z �� �þ �k �Å�� �· �Â�� �z 
� �æ�� �� �z �± �û �Ð�  �Í
�z �� �¯ �û �Ð�ß #Ù�Í �z �� �� �z �Ð�> �P�Z �ê �N�� �� �� �ß �� �� �z �� �ñ
�� �V	Ä�� �z �� 
É�` 
× �Å�� �· �Â�� �z �û �ä �Ð�N�Z �W�ê �� �¨ �˜ �d 
É
�  �; 
� �} �^ �ˆ �ë �� �{ �Â�V	Ä�³ �ñ �¨ �• �M�N�� � �ê �  �� �©�ñ �Œ�E
�~ �Ð�­ �
 �  �N�V�Z �� �W�ê �� �k �û �� �� �z �ì �Ð�• �* �b �¦ �� 
] �ß 	h
	M�� �z �� �¦ �û �� �� �Ä�Â�� �¿ �ß �Í � �ê �þ �k �� �– �N�V�N�o �Z �� �Z
�W�ê �� �ö �û �� �� �z �V�P�m�R�ã �6 �k �š �ê �� �¸ �ú �; 
� �� �ñ �� �` 
×
�Ð�û �� �� �z �6 �¢ 
# �� �Ý�� �ß �5 �$ �ê �� �¸ �ú �� �¯ �Ä
ú �� �z �ö �= �N
26 �5 �ã �ß �ã �¯ �f 
 �X �± �• �� �¾	� 120 �õ �� �� �E �• �* �b �¦ �ö �§
�7 �é �¢ �� �| 
` �ä �× �¯ �Ä
ú �� �z �� �‡ �ß �Í �R�Ï �ê �ß �X�± �� �z �Ž �P
�õ �z �ö �+ �Ñ�� �À�^ �� �ñ �+ �ñ �� �¯ �Ä
ú �� �z �� �¾�N�õ �Ó�` 
× �Ñ��

ö �Ê�� �� �² �` 
× �ö �¯ �Ä
ú �Ï �� �z �� �¾�w�Ä�� �ê �� �V�Ž �P�� �¾
�
�[ 
ö �Ê�� �N�Ï �¤ �Æ�ä �× �� �z �Ñ�� �À�^ ��

�· �. �ø �ä �Î �ç �õ �U#ž�‡ ��

�� �š �� �õ �i �‘ �j �� �]

�� �] �Ï �Ð
« �> �o �‹ 
� �± �« �� �M�Z �Z �¸ �f 
 �# �u �� �Ú�Q�ö �å
�] 	h �	 �c �€ �? 
� �^ �« �œ�Z �Í �X�®�± �« �� �� �x 97 �o 99 �� �ö �¥ 
¢
�ª �c �ø �‚ �È �� �®�± �« �� �Ï �q �d �� 99 �o 103 �� �
 �Ò�d �ö �o �Z �;

� �� �˜ �Ï �; 
� �¸ �ª �� �� �; 
� �J �õ �c �Í �X�®�± �« �� 	O�Ó�� �ñ �õ �Ý
�) �È�Û�ä �� �‹ �� 
# �• �…�é �Ž �Û�ä �  �† �þ �� �� �o �Z �; 
� �ö �< 
V�c
�x �$ �� 	M�{ �I �Ù�3 �� �ê 
1 �• �, �q �¡ �� �µ �Õ�d �– �� �d �} �E�ü �q �¡
�ù �Ÿ�b �J �� �˜ �Ï �; 
� �Í �¤ �M�Í �´ �� �x �$ �©�3 �� �• �p �� �9 �Ù*™��
�« �œ�	 �3 �ã �� �ª �� �� �; 
� �õ �Ý�S�– �� �� �o �¶ �) �m�» �� �Í �c �� �•
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�p �Ù*™�§ �� �9 �õ �� �> �t �� �Æ�Û�â �� �­ �%�O
V�À�Ù�3 �q �¡ �� �k 
`
�Ï �q �©�3 �Z �w�‚ 	©�c �‹ �� 
« �> �é �ü ��

�®�± �« �� 	w	h 	h �ì �¶ �Å�� �¾�ø�x 	M�° �û �� �E�« �œ�Z�« �	 �^ ��
�¨ �š �< �• �p �  �ø �x �� �‚ 	©�c �• �p �…�x �? �‹ �� �� �E�M�Í �´ �ñ �` �{ �£
�• �p �� �� �³ 
� �� 	h �ì �¶ �Û�X�� �� �¾�ø �x �Û�° �û �  �k �¬ �� �ˆ �ë �f 
 
�# �u �� �Ð�M�� �+ �q �¡ �� �• �Ï �< 101 �� �Ü�� �Í HY-40F �£ �ì �� �Í �õ
�¤ �! �� �o �< 102 �� 5 �# �ü �� �´ �Õ�	 �¤ �
 �æ�Å
� �^ �« �œ�« �� �æ�ä 
#
�q �• �û �ä �* �ì �� �W�ì �{ �£ 
� �^ �Z �Å�Õ�ÿ 2 �Ž �« �œ�Í �X�ª �� �� �; 
�
�®�± �« �� 	O�Ó�� �ö �« �œ�Z �� �s �˜ �• �  �õ � �� �{ �£ �¤ �! �¤ �
 �Õ�? �Õ
�ÿ �‹ �� �� �E	h �ì �¶ �ß �Û�X�� �± �| �« �� �# �u �� �? 
« �� �å �] �� 
� ��

�« �� �k 
` �7 �í �Û�q �¡ 	M�{ �I �ß �u �� �ñ �X �ô �O�� �8 �ß �Å �s
�ä �! �Î �S	5 �� �Ð
× �r �Ï �B�ø �‚ �Í �X�� �7 �0 �w�å �k �€ �ˆ �û �� �� �i
�Þ�u �� �Ú�ù �¦ �Â�; �” �! �1 �  �{ �£ �é �` �� �� �? �æ�Â
Q�^ �T �ƒ �k �\
�Ì �� �~ �• �> 
� �õ �p �Ì �� �• �� �Ì �� 
R�j �Ì �� �€ �j �� �� �X�ˆ �2 �| �Ð
�} �T �\ �Ì �� �� �ˆ 
� �~ �%�� �q �� �� �, �‚ �� �m�Î �Ì �� �d �} �¸ �õ �; �J ��
�� �Ê�ß �† �S�� �q �• �� �©�ß �Ä�� �` �O�š 
â ��

100 �� �N 104 �� �« �q �� �] �  �; 	M�ê 
1 �‘ 96 �� �M�s �~ �� �Í
�  Sercel 408UL �« �� �� �Ä �I �Å NOMAD 
� �^ �« �œ�Z �� 97 ��
�N 102 �� �Ò�d �È �� �o �‹ 
� �± �¥ 
¢ �ª �c �� �, �± �d �ê �c �� �o �Z �;

� �¸ �˜ �Ï �; 
� �®�± �« �� 	O�Ó�� 102 �� �¡ �« �� �� �Ä �B �œ�� 
¼�Ð
428XL�� �ö 102 �o 103 �� �ø �‚ �È �� �ª �� �� �; 
� �®�± �« �� 	O�Ó��
104 �� �x �Ê�‰�X�O�N�‚ 	©�Ü�³ �¡ �± �« �� �Ï �q ��

�%�' �< 
� �± �« �q �� �] �%�� �M�Í �c �‹ �� �  �0 �� �� �­ �
 �« �q
�� �] �  �« �œ�‘ �? 
� �^ �« �œ�Ð�; �� �ö �M�Í �c �7 �  �Œ�%�• �p 
× �{ �£

� �^ �« �œ�u �� �« �œ�Z �� �s �˜ �• �‹ �� �ß �c �€ �� 
x �0 �? �¤ �
 �Õ�� �E
�X�« �œ�� �• �Ï �< 101 �� �Ü�� �Í HY-40F �£ �ì �� �Í �õ �¤ �! �� �o �<
102 �� 5 �# �ü �� �´ �6 �ª �� �� �; 
� �®�± �« �� �Õ�	 �¤ �
 �Ï �B �æ�7 ��
�Å�« �� �æ�û �ä �* �ì �� 	w�* �W�ì 
� �^ �Z �« �œ�Å�Õ�ÿ �« �œ�Í �X�®�±
�« �� �� �þ �b �« �� �f 
 �# �u ��
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�Ð
« �H�« �� �k 
` �f 
 �# �” 
× �©�� �� �] �Ï �< 102 �� 4 �# �� �Í
�« �� �f 
 �Ï �j �û �^ �6 VISTA V12 �• �7 �� �` �Š 
# �Ï �j �Å �ø �Z �«
�� �f 
 �� �I �Ð�k 
` �¢ 	¸ �b �
 �‹ �� �e �¶ �Å�# �” �Ï �q ��

100 �� �N 104 �� �¤ 	O�È�� �« �q �� �] 1,502.49 �õ �i �� �‹ �� �	
�¶ 51,296 �	 �� �‹ �� �† �x �P	Y�� �¯ �� �P�� �Ó 2-3�� ��

1. �®�± �« �q �� �]

(1) �o �Z �; 
� �®�± �« �q �� �]

�• �r �• 
� �ö 67 �� �¤ �å �o �Z 1 �5 �ã �� �7 �< �$ �Í �z �¤ �V �! �q
50,000 �´ � �õ �� �	 �� 
J �� 122 �õ �©	©�w�u �� �k �‡ �z 	s �î �¼�` �! �q
15,400 �´ � �õ �� �	 �� 
J �� �< �” �\ �õ �V 2,000 �¸ �õ �� 	©�w�� �Ú�• �d
�N 71 �� �ã �÷ �ø �€ �ö �• �� �� �V�� �N�� �Z � �¤ �å �o �Z 2�� 3�� 4�� 5��
6 �¸ 8 �5 �ã �J �Õ�ò �‘ 
× �¤ �V�w
J �� �/ �• �? �� �ß �« �� 	¢ 	n �� �o �Z �;

� �ä �× �X�± �%�¶ 	• �Ì 
� �Ê�� �Æ�; 
� �� �o �Z 1 �5 �ã �ß �� �S�y �n �Å
�+ �Ì 
� �Ê�� �Æ�  �; 
� �%�1 �� 
4 �� �õ �þ 	� �A�W�O�� �o �Z �; 
� �  	©
�w�` 
× �‘ �= 	< �õ �c �  �w
J �ö �A�• 
� �Í �} �^ �ß �
 �� �¦ �$ �Í �z �  	�
�î �Þ�B�Œ
× �E�• �� �ñ �+ �ñ �� �o �Z �õ �c �� �%�• �{ �9 �n �  �s � �} �ì
�; 
� �� �· �� �%�…�a �w
J �  �! �} �� �� �• �‘ �o �Z 1 �5 �ã �? �V�^ �< �w

J �Œ
× �p 	ø �  �w�± 
í �õ �c �� �� �%�K�� �  �s � �} �ì �; 
� �� �• �) �È
�� �) �o �Z 1 �5 �ã �; 
� �> �c �� �Ð�%�‚ �� �…�a �w
J �  �! �} �_ �Ä�� 	…
�Â�å �] �� �	 �œ�¡ �± �« �� �$ �ã �¾�‡ �Ä�� 
V
� �» �æ�´ �f 
 �# �u �%�z ��
�� �s �…�= �Ì 
� �Ê�� �Æ�; 
� �  �� �ù �Ý�ý �� �$ �e �† �« �ã �õ �» �f �� �>
�  �®�± �« �� �� 
£ �ó �w�¡ �� �  �o �Z �õ �c �; 
� �Ý�ý �Õ�� �û �¤ �å �� ��
�%�t �  �w
J �6 �k �� �ö �…�= �• �Å�o �Z 1 �5 �ã �; 
� �ã �  �1 �þ �d �� �¡
�%�† �< �  �M�• �c �w
J �Œ
× �  �p 	ø �� �Í �E�ó �˜ �• �{ �þ �w
J �; 
� ��
�o �Z �; 
� �� �
 �^ �< �Ó�� �c �Z �� �Ê�� 
] �� �• 
É�7 �o �Z �; 
� �u �� �¼
�T �ƒ �’ �× �; 
� �� �Ó�� �c �Ô�ê 	O 35 �) �¨ �q �$ �� �� �) �¨ �q �$ 350 
¯ ��
�õ �Z �V�Z �o �N�� �N�ê �x �ê �� �ø �Ð 36 �c �6 �� �� �š �c �6 �x �ê 10 �)
�$ �� �� �$ 100 
¯ �� �q �• �� �� �� �š �c �6 �Ð 1,000 �q �• �� �¨ �q �$ 
¯ �¾
25�õ �� �� �$ �¾250�õ �� �� �f 
 �Ï �j Bin size�Ð12.5�õ �� *12.5�õ �� ��
�®�±�«���È���d ���Ä
��Ì�õ�c�ß 	h�ì�¶
��% 50 	h�ì�?�± ���ä
#
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�¼�Í �X 29 �	 �< �z �ø 	ã �� �o �R�� 2 �) �®�ø �Õ�¡ �± �� �$ �� �? �R�½�o
�Z 1 �5 �ã �ä �× �­ �À�c �€ �  �; 
� �Ý�ý �  �M�˜ �� �þ �w
J �z �ß �ø �Z ��

�• 
É �Ï �B �< 99 �� 9 �# 13 �! �á �× �‹ �� �� �N 100 �� 12 �# 12
�! �W�� �� �¦ �Â 21,163 �	 �� �Ä�� �‹ �� 	n �W�Ô 94.05 �‚ � �õ �i ��

(2) �˜ �Ï �; 
� �®�± �« �q �� �]

�r �• 
� �< 80 �� �ö �õ �T �k �a �­ �Ñ�ß �˜ �Ï �; 
� �� B �õ �6 �¤ �å
�˜ �Ï 1 �5 �ã �� �< �õ �z �ê �Z �� �� �� �  �$ �Í �z �¤ �V�! �q �Õ	� 13 �ó �´
� �õ �� �	 �� 
J �� �Ê�ö �• �V�P�ß A �õ �6 �� �� �P�ß C �õ �6 �� �‘ 
× �¤
�V�w
J �� �/ �� �« �� 	¢ 	n �d �� �˜ �Ï �; 
� �w	©�Ò�M�˜ �S�– �� �Ð
× �…
�= �˜ �Ï �; 
� �ä �× �� �• �Z �P�; 
� �M
� �Ò�Ý�� 	P�â �ö �• �c �Í �X�®�±
�« �� �� �­ �À�z 	P�< �$ �Í �z �ä �× �� 
7 �¥ �¦ �Â�• �c �� �] �W�O�� �� 	ã
�
 �5 �ß �—�B�W
# 	� �Ð 2.1�o 2.5	
 �� �ü �¶ �� 	ã �
 �5 �ò �• �˜ �­ �À�z ��

�Ó�� �] �c �Ô�ê 	O 43 �) �¨ �q �$ �� �� �) �¨ �q �$ 365 
¯ �� �õ
�� �� �Z �o �V �V �N�ê �x �ê �� �? �c �6 �‹ �� �� �� �c �6 1,000 �q �• ��
�È �� �d �x �š �â � �� �Œ�^ �N�¯ �š �c �6 �x �Ê �‹ �� �� �¨ �q �$ 
¯ �¾ 25
�õ �� �� �$ �¾ 270 �õ �� �� �f 
 �Ï �j Bin size �Ð Inline 15 �õ ��  *  
Crossline30 �õ �� �� �ä 
# �Í �X 13 �	 �< �z �ø 	ã �Ï �q ��

�� �] �c �N� �Ð�M�Í �´ �� �Ä�Z �4 	ç �� �Ð�+ 
É�Ï �B
7 �Ð�©�3 �ß
�Ï �� �� �Õ�Ï �q �  �3 �� �³ 
# �� �� �$ �W�ê �· �Î �õ �Ý�E�Ù*™�� �� �s �ô
�| �£ �$ �� 	©�ê 	O�ö �M�Í �c �� �? �Õ�ÿ �‹ �� �� �� �E�Í �c �« �œ�Z �� �s
�Í �¤ �  �q �	 
Á�w�� �o �N�Ï �B�W�� �
 �� �t �Ë�Í �õ �¤ �! �
 
1 �q �• �ç
�‘ �È�� �� �‰�¦ 
R	©	O�, �  �Õ�� �q �• �� �{ �Â�Í �c �« �� �
 
× �{ �£ �Œ
�%�  �• �p �Í �X�‹ �� ��

�®�± �« �� �È �� �d �� �� �- �‹ �� �� �Â 	h �ì �¶ �Ä 
� �Ì �c �6 �%50
	h �ì �? �± �� �w	©�ê 	O�¶ �> �� �ö �� �c �Z �� �“ �� �} �z �ª �� �Ä	Ä	� 	�
�í �+ �c �� �` �{ �£ �• �p �� �� �? �N�< �« �	 
Á�= �� �� �- 	h �ì �¶ �w	O�Ó
�¶ �t �� �� �c �N�P�Í �¤ �Í �c �� �x �$ �³ 
# �‰�< �� �c �N�V�P�ç �%�Ê
�
�Ì �c �€ �‘ 
× �¦ �Â�f 
 �� �{ 	h �ì �¶ �w�� ��

�• 
É �Ï �B �< 101 �� 1 �# 2 �! �á �× �� �Õ�� �‹ �� �� �N 102 �� 5
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�# 24�! �W�� �� �Ô�¦ �Â 17,469�	 �� �Ä�� �‹ �� 	n �W120.67�‚ � �õ �i ��

(3) �ª �� �� �; 
� �®�± �« �q �� �]

�r �• 
� 53 �� �� �� �< 	< 
9 �þ �©�‹ �ª �� �� �N�V � �õ �6 �Ò�d �¤
�å �  �ª �� �� 1 �N 9 �5 �ã �� �ã �^ �ü �^ �< �ù 
ì �� �z �± �û �Ï �� �o �< 2
�5 �� 3 �5 �� 5 �5 �� 8 �5 �� 9 �5 �ã �J �‰
+ 	� �z �¤ �V �w
J �� �ñ �+ �ñ
�d �9 �n �‚ �X�ù 
ì �� �z �ß �; �ß �­ �� �z �� �d �ù �� �z �� �� �· �Â�� �z �J
�± �¯ �û �Ï �� 
É�� �` 
w�Â�t �  �� �z �c �¢ �M
� �; 
� ��

�• �* �Ð
× �å �C�d �ù �� �z �� �ù 
ì �� �z �± �¯ �û �� �Ž �� �z �ã �ß �ù

ì �> �c �� �Z � �� �®�> �c �; 
� �M
� �Ò�Ý�� �ö �• �c �Í �X�®�± �« �� ��
�• �Ï �B�­ �À�z 	P�< �‰
+ 	� �î �� �• �¯ �ß �P
� �; 
� �� �� 	ã �
 �5 �—�B
�W
# 	� �Ð 2.2 �o 2.4 	
 �� �Ä
� �Ì �� 	ã �
 �5 �ò �%�• �˜ �­ �À�z ��

�Ó�� �c �Ô�ê 	O 31 �) �¨ �q �$ �� �� �) �¨ �q �$ 460 
¯ �� �õ �� ��
�Z �o �V �V �N�ê �x �ê �� �ø �Ð 82 	• �c �6 �� �� �c �6 (Template)1,200
�q �• �� �È�� �d �x �š �â � �� �Œ�^ �N�¯ �š �c �6 �x �Ê�‹ �� �� �¨ �q �$ 
¯
�¾ 30 �õ �� �� �$ �¾ 300 �õ �� �� �f 
 �Ï �j Bin size �Ð Inline 15 �õ
��  *  Crossline30 �õ �� ��

�� �c �d �ù �ª �? �� �ß �c �€ �� �ü �µ �Í �c �� �Ð�Ï �B 
7 �Ð�©�3 �ß
�Ï �� �7 �� �Õ�Ï �q �©�3 �9 �³ 
# �u �� �x �$ �· �Î �õ �� �Ù*™�~ �ê �� �E��
�s �ô �| �£ �$ �� �+ �Ï �ê 	O�� �? �Õ�ÿ �‹ �� �� �? �E�I �Í �c �« �œ�Z �� �s
�Í �¤ �  �q �	 
Á�w�� �
 �^ �Õ�ÿ �‹ �� �f 
 �# �u �Ó�k �„ �z �� �o �` �� �E

� �Ì �× �� �¾�f 
 �  �¦ �Â�� �� �! �d �f 
 �Ï �j �† 
Š�æ�Ä��

�®�± �« �� �È �� �d �� �� �- �‹ �� �� �Â 	h �ì �¶ �%40 	h �ì �? �± ��
�� �Â
� �^ �« �œ�f 
 �� 	ã �< �‚ �õ �c �€ �ü �` �• �� �N�‰
+ 	� �z�� 2.1�o
2.7 	
 �� �� �o �Î �‹ �� �c �6 �Û�ä �E �� �Â �—�B�W
# �%�� �i 
ö �� �N�Í
�c �d �ñ �õ �� �� �� �$ �Ù*™�� �� �O�� 	ã �W
# �r �N 1.8 �o 2.5 	
 �� ��
�P
� �Ï �
 �w�Ð�Â�� �Û�= �� �k �< �Z 
ú �ª �m�R�ä �× �� �$ �� �Â�f 
 
�
�Ê�� �Ó�k �¼�) �Í �c �z �� �ñ �d �Í �c �� 	ã �¨ �õ �Ý�ˆ �ë �w�3 �? 
¢ 
¬ ��

�• 
É�Ï �B�< 102 �� 8 �# 26 �! �� �´ �o �á �× �� �Õ�� �‹ �� �� �N 103
�� 9�# 19�! �W�� �� �¦ �Â 8,823�	 �� �Ä�� �‹ �� 	n �W�Ô83.77�‚ � �õ �i ��
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�®�± �« �q �� �] �Ò�d �È�� �o �Z �; 
� �� �˜ �Ï �; 
� �Å�ª �� �� �; 
� �J
3 �÷ �®�± �« �q �� �] �Ï �q �� �®�± �« �q �� �] �‹ �� �) �È�
 �) �¡ �± �« �� �S
�– �� �ö �� 	• �� �] �c 
� �} 	n �ž �Û�ä �  �† �þ �� �o 	M�{ �I �Ž �Ž �©�3 �� ��
�ö �o �Z �; 
� �®�± �« �q �� �] �÷ �< �Ï �q �
 �Ò�X�w�å �d �} �� �d �– �E�Ó�•
�þ �� �ô �C�Ï �q �� �u �� �¼�< �‹ �� �
 �b �¦ �x �$ �� �� �ß �Õ�• �� �%�
 �¢ �f

 �� �o �Ï �B�Í �X
# 
� �Ì �d �– �Â�¤ �õ �h �` 
« �} �E�ü �d �­ �? �ú �! �� ��
�• �¨ �] �� �ˆ �ë �‹ �Ï �Í �Z �æ�N�� �s �‹ �� �� �! �d �« �� �q �• 	8 �…�9 �n �q
�• �X�ë �� �� �Ò�Â�Z �E�ü �r �ä �� �¦ �Â�� �%�
 �¢ �ä �O
+ �� 
� �Ì �q �
 ��
�µ �¢ �Û�C�� �² �� �
 �x �$ �� �Ø�á �� �T �• �� �Ø�` �Ø�| �r �d 	M�� �ò 54��

¸ �� �� �Z �  �Ò�Ý�� �˜ �Ï �; 
� �Å�ª �� �� �; 
� �®�± �« �q �� �] �� 	n �ž �Í
�c �x �$ �Å�� �Õ�� �¦ �$ �Ï �q �Û�? �� �Ä�Ä�ˆ �ë �‹ �� �Í �Z �� �! �d �< �ê 	O
�Í �c �« �� 
# �� �� �D�Õ�i �R�Ï �q �¢ 	¸ �� �ê 
1 �¶ �Õ�� �o �S
@�h �O�Ï �� ��
�� �‘ �þ �Þ�Ï �q 
# �ã �� �? �� �ô 
× �ø �‚ �È�� �Í �c �‹ �� �Ï �q �� 	8 �õ 	n �ê

1 �X�‹ �� �` �ê 	O�� �Ä�  �c �6 �� �« �œ�
 �ê 	O�ö �c �6 �  �Ü�ã �� �� �+ �`
�ô �| �é � �^ �P�ß �f 
 �� �` �? �þ �ù �‹ �� �� �• �� �¼�` �| 
ö �Ï 
É�� �ª ��
�� �; 
� �®�± �« �q �� �] �c �� �� �‡ �d �ù �ª �� �Z 
ú �ª �Ž �) �; 	M�ª �» �� 
�
�Ì �x �$ �‡ �ª �Ï �m�• �, �P�w�P�� 
� �� �� �s 
©
Û�¨ �q �ã �� �ˆ �ë 
� �Ì �c
�€ �� �ö 
Á�= �× �� �¾�f 
 �� 	h �ì �¶ �Û�X�  
Á
� �� �E�ˆ �ë �f 
 �# �u ��

(4) �ª �� �� �; 
� �®�± �« �� �Õ�	 �¤ �
 �� �Õ��

�� �´ �Õ�	 �¤ �
 �æ�­ �  �‘ 	S�ñ �Í �c �¸ �m�Ø�  �¤ �
 �Ï �q �� �Õ�� �q
�• �� �ª �� �� �; 
� �®�± �« �� 	O�Ó�‘ 	w�* �W�ì 
� �^ �Z �Å�Õ�ÿ 2 �Ž �« �œ
�  �®�± �« �� �Ï �B�� �ö �« �œ�Z �� �s �˜ �• �  �õ � �� �{ �£ �¤ �! �¤ �
 �Õ�?
�Õ�ÿ �‹ �� �� �E	h �ì �¶ �ß �Û�X�? 
« �� �å �] �� 
� �� �; 	M�• �\ �ø 	Y�� �¯ ��

A. �� �Õ�â �^ : �¡ �« �� 	O�, �	 �^ �< �k �õ �x �¾�À�� �� �q �• �÷ �­
�T �ƒ �â �š �ª �/ �ä �Ó�Å�‹ �� �� �� �$ �= �7 �� �k �õ �~ �] �b �¦ �� �x �� �Õ
�� �O�ê �õ �ˆ �r �\ �� �¨ �] �Á�õ �6 �’ �¡ �9 �Ä�• �7 �� �þ �	 	h �� 	O�, ��

B. �m�Î �õ �õ �{ �£ �¨ �] : �x �é �� �” �! �1 �ä �â �� 	É�ó �‹ �Ï �	 �^
�ß �m�Î �õ �õ �õ �s �è �� �o �x �! �1 �ä �â �÷ �­ �¨ �] �Å�³ �j 
0 	  �� �æ�Â
�õ �� �%�� �, �‚ �� �’ �¡ �m�Î �Ì �� 	< 
9 �k �ˆ �û �, �‚ �3 �Ñ�Ï �� 	< 
9 �k
�ˆ �û �| �• �Ï �� 	< 
9 �k �� �ù �c �d �} �� �» �þ 
� �õ �p �ƒ �Ì �� �o �‹ �â �p
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�” �j �Ì �� �ò �ˆ 
� �K�[ �� �� 
V�a �� �®�¡ �í �j �Ä�æ��

C. �Í �c �õ �
 �ä �O
+ �¦ �Â : �c �ø �Ð�> �%�Á�õ �� �õ �%�Á�õ �Ž �9 ��
�÷ �­ �T �ƒ �= �¦ �õ �s �" �5 �� �w�å �õ �; �• �þ �ô �C�� �k �õ �~ �] �Å�• �é ��
�� �š �¤ �
 �	 �^ �ß �Á�õ �6 �’ �¡ �9 �Ä�• �7 �÷ �¯ �� �%�| �ø �õ �; �� �ò �ù �¦
�Â�• �ì �� �ä �O
+ �� �õ �%�Á�õ �
 �ù �[ �´ �“ �ï �• �þ �F �À�� �x �! �1 �ä �â
�² �j �¨ �] �� �æ�Â�õ �� �%�� �X�ˆ �2 �| �Ð�} �T�\ �Ì �� �� �ˆ 
� �~ �%�� �q �� ��

D. �Í �c �¤ �
 �Ï �q : �¦ �Â�õ �
 �d �ß �	 �^ �� �x 	O�, �Í �X�¤ �! �ß
�¤ �
 �Ï �q �� �÷ �­ �T �ƒ �Ï �c �_ �p �á �Â�q �• �� �i �} �¤ �! �q �• �� �¤ �

�q �• �� �¯ PVC �” �q �• ��

E. �m�Ø�¤ �
 �Ï �q�� �Ò�¦ �Â�m�Î �Ì �{ �£ �é �` �� �× �Â�Í 
` �Ï �q ��
�ñ �D�Õ�\ �� �Ù�3 �ß �‹ �Ï �ˆ �ë �q �¡ �� �� �h �g �ê �� �Œ�^ �� �¤ �ã �‚ �o
1 �£ �u �� �Ð�Ø�| 
– �¾�, �� �Å �ˆ �ë �¢ �� �� �< �� �Ù�d �ß �Ù�ã �´ �• �ê
�â �W�� �‚ �£ �¤ 
d �* �ì �B�Ù
# �n �¤ �? �• �� �ì 	� �ß �Í �Z 	M�� ��

F. �¨ �] �× �Õ�‘ �ß �* �Ë�
 �Å�ž 
# �þ �X�
 : 
« �O	O�, �Å�¨ �] �?
�¦ �Â�r �• �£ �× �Õ�‘ �* �Ë�
 �� �¨ �] �r �• �£ �× �Õ�‘ �} �° �
 �� �¨ �] �ž

# �þ �X�
 �� �æ�Â�õ �� �%: �k �\ �Ì �� �~ �• �> 
� �õ �p �Ì �� 	< 
9 �k �•
�� �Ì �� 	< 
9 �k 
R�j �Ì �� 	< 
9 �k �€ �j �� ��

G. �k 
` �Õ�� �Ï �q : �* �ì �« �� �š �æ�ß �x �$ �c �6 �Í �Z �� �ä �Ó�o
�÷ �â �X�B�Í �X�¤ �
 �	 �^ �� �Õ�Ï �q �� �è 
� �¢ �Ï �õ �« �q �} �I �ã �Z �æ
�� �õ �z �� 	ã �
 �5 ��

H. �Õ�	 
‰�` �Ï �q : �× 
– �d �ß �	 �^ �k 
` �Í �X�= �7 �� �Õ�$ �� �=
�7 PVC �” �� �Õ�	 �Ó�Á 
‰�` �ß �X �ô �Ï �q �� �o �< 
‰�` �È �� �d �N�ä
�õ �; �~ �] �/ �• 
‰�` �� �O��

�Õ�	 �¤ �
 �æ�< �q �• �Ò
É�� �ñ 
# �« 	( 
Â �Å �X �ô �O�� �8 �ß ��
�• �…�é �ü �n �Ü�� �E�û �1 �ß �; �” �! �1 �� �³ �¢ 	¸ �· �ñ �ü �� �‘ �%�æ�Š
�Õ�ÿ �å �] �• �\ �� �� �< �s �F �M�˜ �Î �< �S
@�� 	/ �{ 
0 	  �‡ �B�ö �Þ��
�ø �%�§ �æ�± �ä �ç �Û�è �[ 
= �  �Û�� �Å�û �1 
Q�^ �» 
Z �• �þ �� �¥ �{ �¤
�
 �� �Õ�� �q �• 
× �ø �‚ �Í �X��

�Õ�	 �¤ �
 �æ�¸ �« �� �æ�‘ �Ô�ä �q �• �� �®�± �x �$ �c �6 �Í �Z �¸ �Õ
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�� �÷ �B	M�ä �û �* �ì �� �ñ �Õ�ÿ �µ �á �Ï �‘ �# �} �° �� �0 �¨ �] �• �� �Ì �Ã
�Z �, �} �� �
 �� �q �• 	� �0 3 �o 5 �	 �� �ù �r �Ò�¦ �[ �o �| �Ê�" �z �Õ��
�Ì �! �	 	‘ �’ �x �� �? �Ø�| �ñ �ç �S�¬ �š �O�� �E�þ �� �Í �Z �o 
� �� �• �Ì
�� �\ �©�� �� �k 
` �Õ�ÿ �ß �{ �£ �Å�� �× �� �0 �S�	 �6 �× �Õ�‘ �« �œ�� �q
�À�¦ �q �• �B�Ö�7 �Í �X�× 
– �q �• �� �Ò�� �/ �• �Õ�� �ß 
Q�	 �� �Ä�• �

�– �) �û �w�< 
� �^ �« �œ�� �Ä�C�X
« �> �é �ü ��

�• 
É �Ï �B �< 102 �� 7 �# 22 �! �á �× �� �Õ�� �N 103 �� 12 �#
15 �! �W�� �� �¤ �
 �Ï �q �c �ø �Ð�Í �c �Å �m�Ø�¤ �
 �Ž 
� �ø �� �Í �c �¤
�
 �q �• �Ô�È�� 116 �
 �� �¤ 	O�¤ �Í �P�Z �Ð 3,543.19 �õ �� �� �m�Ø�¤
�
 �q �• �Ô�È�� 170 �
 �� �¤ 	O�¤ �Í �P�Z �Ð 5,183.9 �õ �� ��

2. �¡ �± �« �q �� �]

(1) �  �Í �o �ª �• �� �¡ �± �« �q �� �]

�• �c �‘ �å �õ 	� �A�� �õ �i �þ �ñ �£ �� �ž �¢ �w�Ü�� 
! �� �� �· �‘ �o
�Ü�ö �õ �ê �V�8 �H�  �V�# �� �ä �× �õ �Ó�%�ü �Ï �w
J 	< �O�ê �� �ñ �+ �l
	M�%�• �Ì �  �; 
� �� �þ �ò �w
J �× 
× �„ �> �� �/ �• �• �c �` �%�  �« �� 	¢
	n �� �®�� �� �z �± �¯ �û �  �; 
� �Ý�ý �! �� �Û�ä �� �¦ �õ 	n �õ �u �• �ß ��
�õ �Ó�^ �< �¡ �• �e 	( �� �ß �Z �• �� �õ 	n �O�ê �  �‘ �Ü�t �7 �N�± �t �7 � 
�õ �z �� �õ �z �� �P�Ð 14 �o 21 �Z �– �_ 
Q�b �ê �Z �� �� �  
Q�� �; 
� ��
�E 71 �� �� �¤ �  �  �Í 1 �5 �ã �� CLN-1�� �� �ö �¤ 	� �®�� �� �z �d �� �õ
�z �– �C�X�ê �N�8 �H�� �ö �� �¤ �…�  �‰
+ 	s �î �Ü�ç �%14 �õ �� �� �  �‰

+ 	� �î �� �Q�w
J �W�O�%�� �é �w
J �� �­ 98 �� �� �¤ �  �¡ �• �e 3 �5 �ã
�� HTP-3�� �� �ö �¤ 	� �®�� �� �z �ß �d �� �õ �z �
 �‘ �ê �Z �8 �H�� �· �%�w

J �Š�Ñ�� �ñ �+ �®�� �� �z �¯ �û �; 
� �  
Ž �” �Ý�ý 	…�Â�Í �š �� �…�= ��

�• 
É �Ï �B �< 100 �� 2 �# 14 �! �� �´ �o �á �× �� �Õ�� �‹ �� �� �N
100 �� 9 �# 23 �! �W�� �� �Ô�‹ �� 6 �) �¡ �± �� �$ �� 2 �) �w�$ �� �¦
�Â 2,682 �	 �� �Ä�� �‹ �� �Þ�Z �Ô 75.765 �õ �i ��

�¡ �± �� �$ �‹ �� �e �¶ �Ð�“ �	 	å �á �� �¨ �q 
¯ �ã �¾ 25 �õ �� �� �×
�� �¾ 100 �õ �� �� �¨ �q �ã �÷ �× 12@ 2m�� 	h �ì �¶ 100 �o 124 	h �ì ��
�w�$ 100-CLN-W1 �ß �e �¶ �Ð�¿ �â 	å �á �� �¨ �q 
¯ �ã �¾ 30 �õ �� ��
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�$ �¾ 30 �õ �� �� �× �� �¾ 120 �õ �� �� �¨ �q �ã �÷ �× 12@ 2.5m�� 	h �ì
�¶ 600 �� 100-CLN-W2 �¨ �q 
¯ �ã �¾ 10 �õ �� �� �× �� �¾ 120 �õ �� ��
�¨ �q �ã �÷ �× 12@ 2.5m�� 	h �ì �¶ 240 	h �ì ��

�• 
É	©�ä �Ó 2 �) �w�$ �? 2 �Ö 3 �$ � �� �‹ �� �� 
É
× �i �R	h �ì
�¶ �þ �b �f 
 �# �u �� CLN-W1 �$ �ñ �, �‚ �� �m�Î �Ì �Û�ä �O�< �m�Ø�ò
�I �É�e �á �x �^ �q �� �l �ñ �é �} �Œ�%�} �° �• �p �‹ �� �� �‰�« �œ�$ �� �s
�£ �$ �÷ �× �E�– �Ù*™�’ �� CLN-W2 �$ �} �° �• �p �ñ 
� �Ä�ç �• � �“ ��
�Þ	_ �þ �N�m
a �u S �/ �õ �p �‹ �� �� �9 �l 
× �? 1 �Ö 2 �$ � �� �‹ �� ��
�7 �¨ �õ �Ý	j �š �� �w�$ �� �s �x 	©�ê 	O�‹ �� �� �9 �« �œ�Z �C�` �� �‰�,
�f �> �� 
× �Õ�O�©�¨ �ˆ �ë �� �} �$ 2 	õ 	� �° 
` �¥ �! �} �~ �� �â 	r �– �

�½�� 	/ �{ �‹ �� �� �O�Û�� �² 
É�� �ñ �+ �� �e �� �£ �w�$ �‹ �� �í �Û�� �•
�M�� �o �‹ 
� �± �Í �c �S�– �  �å �] �q �¡ �� �‘ �‘ �• �Í �š �� 	� �A�_ �¡ ��

(2) �o �Z �; 
� �« �q �E�� 	O�Ó

�• �r �• 
� 
Ç�< 67 �� �ö �o �Z �; 
� �¤ �å �o �Z 1 �5 �ã �� �o �< �$
�Í �z �¤ �V �! �q 50,000 �´ � �õ �� �	 �� 
J �� 122 �õ �©	©�w�� �k �<
�‡ �z 	s �î �¤ �V �! �q 15,400 �´ � �õ �� �	 �� 
J �� �Ú�• �d �< �o �Z �;

� �ø �€ �¤ �å �o �Z 2�� 3�� 4�� 5�� 6 �¸ 8 �5 �ã �J �ò �‘ 
× �¤ �V�w
J ��
100 �� �• �r �• 
� �Õ�< �o �Z �; 
� �ä �× �� �‹ �®�± �« �� �� 
É 
× �? �w�¡
�ž �ß �« �� �I �ã �ê 
1 �� �� �Â�o �Z �; 
� �ä �× �ß �� �ù �Ý�ý �� 	—�¶ �� �•
�Ì �; 
� �x �Ê �¤ �å �� �� �®�± �« �� �f 
 	h �t �M�˜ �d �� �< THS3D-21
�� Inline�� �� THS3D-199 �� Crossline�� 2 �) �� �$ �ß 1.2 	
 �Ï �ä
�× �` �² �� �o �Z �; 
� �� �P�k �%�C�X�� �Æ�; 
� �� �Ð�å �C�O�; 
� �þ �k
�Ò�Ý�� �Å�o �Z �; 
� �ß �ã �  �1 �þ �� �ž �$ �â �• �E�� 	O�Ó��

�• 
É �Ï �B �< 101 �� 5 �# 14 �! �� �´ �o �á �× �� �Õ�� �‹ �� �� �N
101 �� 6 �# 5 �! �W�� �� �Ô�‹ �� 4 �) �¡ �± �� �$ �� �¦ �Â 291 �	 �� �Ä��
�‹ �� �Þ�Z �Ô 11.65 �õ �i ��

�¡ �± �� �$ �‹ �� �e �¶ �Ð�¿ �â 	å �á �� �¨ �q 
¯ �ã �¾ 25 �õ �� �� �× ��
�¾100�õ �� �� �¨ �q �ã �÷ �× 6@ 2m IN LINE�� 	h �ì �¶ 29�o 52	h �ì ��

�• 
É�¶ �� �< �o �Z �; 
� �� � �ß �š �Æ�v �d 
ì �N�� �c �€ �� 	©�ä �Ó
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6 �) �� �$ �� �ñ �• �Ü 2 �) �� �$ �Ž �P�d �5 �ž �x �� �d �– �ã �¨ �E �¦ 
R��
�
 �‹ �� 2 �) �� �V�ê �� 2 �) �N�Z �ê �ß �¡ �± �« �� �� 
É
× �< �+ �c �€ �ó
�˜ �• �Ì �; 
� �x �Ê�¤ �å ��

(3) �O�N�‚ 	©�Ü�³ �¡ �± �« �q �� �]

�• �r �• 
� �ö 102 �� �¤ �å �D�Í 3 �5 �ã �� �< �¤ �P 1,526 �õ �� �o
1,531 �õ �� �� 1677.8 �õ �� �o 1,682.8 �õ �� �  �� �� �®	� �î �z �� �S�¤
�V�w
J �� �• �ã �c �» �! �q 	� 14,100�´ � �õ �� �	 �� 
J �� �M�Õ�Ø�W�w��
�� �õ �z �, �� 8/64“ �� �� �• �ã �‘ �o �‹ 
� �± �’ �š �À �? �l �ò �¤ �^ �P �•
�; 
� �Ð�å �] �À�  �¤ �å �� �S	w�~ �� 	…�Â�Í �š �� �� �ð �• �; 
� �Ý�ý �¸

w�ó �9 �n �  �M
� �; 
� �� 
« �O�• �Ï �q 	O�Ó�� �; 	M�‹ �� �­ �  �� �¯ ��

A. �� �) �õ �Ó�ê �ß �¸ �ã �¯ �z �^ �� �D�Í 3 �5 �ã �  �õ �z �ø �z �%
�Û�ä �O�M�� 	O�, �‚ �£ �« �� 	¢ 	n 
� �æ�õ �Ó�ê �ß �  �õ �z �f 
 �¸ �ã �¯
�f 
 �� �? �� �) �é �õ �z �  �� 	ã 
l �� �� �ã �¯ �z �^ ��

B. �� �ð �D�Í 3 �5 �ã �� �� �®	� �î �; 
� �Ý�ý �� �x �� �¬ �� �f 
 ��
�­ �À�z �� �� �®	� �î �ö �• �c �õ �z �� �P	� 30° �o 50° �ê �N�� �¯ �� ��
�
 �%�� �¶ �« �� 	¢ 	n �%�� 	ã �
 �5 �� �$ �i �R�� �$ �V�¦ �f 
 �? 
£ �ó �;

� �> �c �Ý�ý ��

C. �d �M�l �ò �¤ �^ �ß �W�ê �� �ø �x �� 
] �� �ñ �D�Í 3 �5 �ã �¤ �å
�
 �d �� �l �ò �¤ �^ �  �^ �� �M�˜ �Û�ä �� �E�• �^ �� �­ �â �š �P�• �; 
� � 
�ø �x �� �$ �i �E�� �$ �? �� �ð �l �ò �¤ �^ �  �^ �� ��

�k �• �c �ö 96 �o 97 �� 
Ç�? 
� �^ �« �œ�‹ �� �� �o �N�Z �ê �� �$ �ö �m
�Ø�Ï �� �« �œ�	 �� 
Á�= �× �� �¾�« �� �f 
 	/ 
� �� �« �� 	¢ 	n �± �< �z �� 	ã �«
�� �f 
 �O�k �Ä
Á�À�� �• �c �� �À�n �î 
� �Ê�� 	ð �� �9 �m�í �Ž�P�ß�� 	ã 
l
�� �%�C�X	ð �u �� �E
� �� �M�˜ �©�� �� �Ð�� �E�m�Ø�<�z �� 	ã �« �� �f 
 ��
�? �� �ð �õ �z �1 �þ �� �; 
� �Ý�ý �� �$ �* �ì �O�N�‚ 	©�Ü�³ �¡ �± �« �q �� �] 	O
�Ó�� �ö �> �O�ª �m�Ø
� �Ì 
� �^ �« �œ�� �s �‹ �� �Ï �� �� �? �¤ �
 �Í �X�Õ�� �q
�• �? �E�×�� �¾�« �� �f 
 �� �¦ �> �O�ª �m�Ø�¡ �± �Õ�� �æ	S�ñ �‰�X��

�O�N�‚ 	©�Ì �õ 	( 
Â�– �q �½�� �< �z �%�n �° �� �W�9 �l �î �…�x ��
�l �î �ò �¤ �q �£ �� �ˆ �ë �« �� �# �u �� �9 �� �� �®	� �î �z �Ð�> �P�Z �� 	ã
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�õ �z �� �� 	ã �Û�? �� �) �� �õ �£ �< �ã �¾�æ�� �� �w�$ �« �� �� 
« �> �« ��
�# �u �� �? �…�= �; 
� �Ý�ý �� �þ �ò �z �ø �x �� �Í �š �� 
« �O�¤ �å �ã �^ ��

�• 
É�Ï �B�< 104 �� 8 �# �� �� �Ò�Í �X�– �q �Q�\ �Å�« �œ�î 
£ �e
�¶ �Q�\ �� �N 104 �� 12 �# �¤ 	O�È�� 2,793 �¼�� �Ä�� 104 �� �Z 	O�,
�� �$ �¤ 	O�È�� �� �$ �Þ�Z 75.02 �õ �i ��

3. 	h �©�� �]

(1) �> �ñ �O�N�õ �c 	h �©�¡ ��

�O�N�‚ 	©
< �¸ 	h �©�f 
 �X �± �ö �l �ò �¤ �; 
� �Å 
< �¸ 	h �©�”
�u �³ 	…�%�û �Ì �Ä�  �1 �“ �� �� �� �ö �D�Í 1 �5 �ã �� �O�N 1 �5 �ã �Å�D
�Í 3 �5 �ã �J �Ï �� �ò �X�± �Ð
< �¸ 	h �©�” �u �³ �c �� �O�N�‚ 	©�c �� �ñ
�l �ò �¤ �; 
� �Å	( 
Â�– �q �½�� 
� �� �� �õ �ò �  �« �� �f 
 �ö �­ �À�z � 
�± �t �7 �� �� �®	� �î �z �� 	ã 
¾�ˆ �Û�j �R�� �¨ 	j �< �« �� �f 
 �# �u ��
�E �� �s �f �˜ �• �w
J �) �È �f �œ�Õ�� �ñ �+ �$ �* �ì 104 �� �Z �O�N�‚
	©�¡ �± �« �� �Å�> �¡ �Z 	h �©�� �] �� 	� 
× �â �O�l �ò �¤ �; 
� �� �é �o �W
�ì �ã �¯ �õ �u �f 
 �� �ó �O�� �� �®	� �î �z �; 
� �è �� �ñ �+ �Å�Ü�v �Ä�ñ
�ì �q �� 
« �O�O�N�o �D�Í �õ �c �l �ò �; 
� �‹ �� 	h �©�� �] 	O�, �� �š � 
	n �` �� �D�Í 3 �5 �õ �¯ �; 
� �M�˜ 
« �} �� �† �f 
 �� �k �u �¡ 	h �©�I ��
�� �Ï �q �� 	h �©�f 
 �# �u �” �â �Å�õ �z �ž �Z �  �¦ �Â�� �é �÷ �ñ 
· �  	”
�” �� �[ �´ �š 	É	h �©�  �À�¦ �q �• �B�Ö�� �• 	h �©�� �] �Ï �q �¦ �> �O�ª
�m�Ø�Õ�� �« �� �æ	š �³ �� 	h �©�I �
 �ê �Ü�v �Ä�ñ 	† �£ ��

�• 	h �©�� �] �¦ �> �O�ª �m�Ø�¡ �± �Õ�� �æ	S�ñ 	š �³ �‰�X�� �< 104
�� 9�# �á �× �N 11�# �&�� �¤ 	O�È�� 966�	 	h �©�� �] �� �¥ �� �Õ�� �Ï �q ��

�Œ2-3 �c �Ô�j �®�" �J �# �» 
� �ˆ �* �U�� �Œ�€ 100 �Ñ 104 �Ë�•

���Z ���]�õ�c�ë�• ���$�Þ�Z ���õ�i�� �‹���	�¶ ���¼�� �Ï 
É�� �# ��

100
�o �Z �; 
� �®�± �« �q �� �] �  �Í �o
�ª�•���¡�±�«�q���]

680
75.77

20,156
2,682

15
7.5

101
�˜�Ï�;
��®�±�«�q���]
�o�Z�;
��«�q�E��	O�Ó 11.65 291 1.5
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���Z ���]�õ�c�ë�• ���$�Þ�Z ���õ�i�� �‹���	�¶ ���¼�� �Ï 
É�� �# ��

102
�˜�Ï�;
��®�±�«�q���]���Ê��
�ª�����;
��®�±�«�q���]

425 16,567 16.5

103 �ª�����;
��®�±�«�q���] ���Ê�� 235.05 8,807 12

104
�O�N�‚	©�Ü�³�¡�±�«�q���]
�>�ñ�O�N�õ�c	h�©�¡��
�>�O�ª�m�Ø�¡�±�Õ��

75.02 2,793
966

-

10
3
-

�� �¡ �� �õ �i �‘ �j 	� �A

1. �� �Í HY-40F �Í �õ �¤ �! �� �{ �I �S�– �õ �Ý�� �þ �b �« �� �# �u

�× �� �• �� �� �] �Ï �Ð
« �> �o �‹ 
� �± �« �� �M�Z�Z �¸ �f 
 �# �u �� �Ú
�Q�ö �å �] 	h �	 �c �€ �? 
� �^ �« �œ�Z�Í �X�®�±�« �� �� �« �� �# �u �ö �‚ 	©�c
�é �³ �K�� �� �o �ö �M�Í �´ �ñ �õ �Ó�õ �Ý�� �Æ�Q�þ �Ä�� 
� �u �‹ �� �©�3 �Z
�>�� �ñ �+ �Û�? �V�Â�>�# �u �ß�« �� �f 
 �� �®�±�« �� 	w	h 	h �ì �¶ �ø�x 	M
�° �û �� �E�« �œ�Z�« �	 �^ �� �¨ �š �< �• �p �  �ø�x �� �‚ 	©�c �• �p �…�x �? �‹
�� �� �E�M�Í �´ �ñ �• �p 
Á�� �� �³ 
� �� 	h �ì �¶ �Û�X�  �k �¬ �� �ˆ �ë �f 
 �#
�u �� �Ð�M�� �+ �q �¡ �� �• �Ï �< 101�� �Ü�� �Í HY-40F�` �º �� �Í �õ �¤ �! ��
�o �< 102 �� 5 �# �ü �� �´ �6 �ª �� �� �; 
� �®�± �« �� �Õ�	 �¤ �
 �æ�7 �Å�« ��
�æ�ä 
# �q �• �û �ä �* �ì �� 	w�* �õ �£ 
� �^ �Z�Å�Õ�ÿ 2 �Ž�« �œ�Í �X�®�±�«
�� �� �ö �« �œ�Z�� �s �˜ �• �  �õ � �� �{ �£ �¤ �! �¤ �
 �Õ�? �Õ�ÿ �‹ �� �� �E	h
�ì �¶ �ß�Û�X�� 
É
×�þ �b �« �� �# �u �� �? 
« �� �å �] �� 
� ��

HY-40F �` �º �� �Í �õ �¤ �! �� �Í �ß �Ò�� �¦ 	©�† �í 	ò �Ð�æ	¸ �Í �X
�� �J �� �� �� �W�� 
# �� �%�æ	¸ �ò �ø �‚ �þ �‡ 	©�† �� �\ �o �¦ �Â�
 
+ �� �Ð
�ñ �� �Û�ä �õ �u �) �È�Å
« �> �¤ �Í �f �� �æ	¸ �ö �ä �Ë�¤ �! �ß �� �q �Å
l
�� �d �� �7 �Ò
É�ß �å �õ �� �» �� �Í �c �¤ �
 �� �� �u �� �k �< �ª �� �� 8 �5
�ã 
` �¸ 9 �5 �ã 
` �¼�Í �X�Q�¤ �� �V�¦ �� �\ �d �� �æ	¸ 	‰�� �¤ �! �R�?
	� �A�� �þ �K�� �t �i �¤ �! �ü �÷ �S
× �� �o �þ �K�? �[ �l �ß �®�• �™�§ �¤
�ß �Å�? �R�m�ß �“ �Æ�ã �J �� �\ �S
× �� �� �¤ �! �¤ �Í 
� �f �%�X�€ 
« �� ��

�‘ �• �‡ �©� �ê �Ð�þ �K�• �ì �• 	í �õ �u �) �È�ß �¤ �! �ê 
1 �� �� �?
�¤ �…�Ê�n �° �ß 
× �©�þ �K�o 
ö �� �[ �¤ �q �¡ �Ð�; �Æ�� �k 
w�� �• 	í �¤
�! 
1 �# �� 
Ê�� �Å�± 	” �  �Ÿ�©�† �g �� �• �� �M�è �¤ �! �­ �À��

2. �M�X�ê 	O�� �š �Õ�� �Q�c �k �¬ �  �ã �À�j �c �G��
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�	 �œ�  �Õ�� �� �Õ�q �• �‘ �ö �ã �
 �3 �, �d �� �¯ �Õ�ÿ �Í �X�× 
– ��
�L �%�Õ�ÿ �ñ 
[ �©�q �£ �± 
[ �� 	/ �‘ �< �ã �ü �× 
– �� �k �� �Õ�× 
– 
# �?
�6 �¢ PVC �” �Q�c 	u �O�q �¡ �� �? 
� �� �× 
– �ß �%
� 
× �Õ�m�w�Å �k

` �O�u �6 �¢ �� �Õ�	 �¤ �
 �æ�/ �� �? �� �Õ�� �� �\ �o �e �+ �Ä 
� 	= �Z
249 �« �� �æ�ß �» �» �� �\ �� �þ �? �3 �� �¦ �E �3 �, �� �k �ö �æ	¸ �‡ �©�¯
�ê 	O�ã �À�j �c �G�� �o �P�? �� �6 �¿ �â �Ï �• �7 �� �S�� �š �Õ�� �Q�c �k
�¬ �� �%
� 
ö �� �× 
– �ß 
× �Õ�m�w�� �o 	m�t 	r �× 	…�ö 90 �ø �U�? �¯ ��
�7 
ö �� �Ï �� �� �ç �` �Ø�| �– �k �Å�ë �• �Ò�r �6 �¢ ��

3. VISTA �� 
¼

�Ð
« �H�« �� �k 
` �f 
 �# �” 
× �©�� �� �] �Ï �� �Í �« �� �f 
 �Ï �j
�û �^ �6 VISTA V12 �• �7 �� �` �Š 
# �Ï �j �Å �ø �Z �« �� �f 
 �� �I �Ð
�k 
` �¢ 	¸ �b �
 �‹ �� �e �¶ �ß �x �� �� 103 �� 11 �# �ã �� �] �~ �u �À 	ò
�Í �X�û �^ �  �� �q �� �� �� 
× �� �%
� �6 
¯ �• �S
× ��

VISTA �û �^ �Ð�« �� �k 
` �{ �£ �E�ê 	O�� �` �’ �š 
# �ã �Ï �j �� �Â
	©�×���	�f
 �� �ø�Z�����š�f
 �Ü� �Ô���q�� �o�Í�X�Ò�����R��
�`�V�Â���R	¢	n���Ÿ�†�‘�å�¢	¸�<�k
`�Š
#�ø�Z�f
 �#�u��

�• �* �t �Ë VISTA �; 	M�S
× �%�� �Õ�� �- 
1 �° �¤ �° �O�� 
‚ �e �â ��
�# �u �â �š �� 
� 
~ �i 
Š�b �â �� �/ �q �� �M� �� �� �Ò�� �� �R�� �> �B�� �ø
	ã �Ø�� 	” �” �� �õ �Ó�š 	/ �� �Ï �j ( 
� 
~ �° �Œ�� �M� �� �� 
< �¸ �Ø�� 	”
�” )�� �� �
 �� �� �d �– �
 �� �û �Ô�� �é �û �Ô�� 
R�7 �� �
 �5 �½�þ �� �« �M�Q

³ �� Tau-Pi �Q
³ �� DMO�ø�Z�� AVO/AVA �ø�Z�� 	h �n �� 	ã �q 
R�7 ��
�ü �ø �Õ�� �~ �/ �q �� �f 
 �Ï �j �� �� �
 �� �d �� 
# �ã �Œ�^ �Ï �j �� �o �M�7
�  �Ï �j �q �• �¶ �� �� �Ä�Þ�Z�  	j �š �� 	©�× �• �
 �%�q �• �¶ �Õ	j �š �� ��

VISTA �û �^ �� �Í �d �� �k 
` �f 
 �# �” �� �Ï �j �%�û �Ì �† 
Š��
�• �� �Š
# �€ �â �« �� �f 
 �# �u �  �0 �� �� 
« �> �« �� �Ï �q 
� 
Š�� �{ �£
�¢ 	¸ �· �| �Ê�� �t �û �^ �ó �
 
# �ã �� �` �± �| �˜ �Ê�{ �£ �� �­ �
 �ö �ä �­
�f 
 �Ï �j �ä �ç �  �Ÿ�† �¯ �� �{ �� �ü �‘ �å 	ò �` �Ô�ä �ñ �­ �� �{ �£ �O�û
�^ �� �r �# �” �í �Û�Â�? 
« �� �Å�	 �� ��

4. Sercel 408UL �� 
¼�Ð 428XL
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�r �• 
� �< 96 �� �� �Í 408UL �« �� �õ �ò �B �œ�� 102 �� 9 �# �¦
408UL �� 
¼�Ð 428XL�� 428XL �Ð�­ �
 �Ó�i 
7 �ü �« �� �æ�õ �£ �ß
�« �� �õ �ò �B�œ�� �� �k �  �Ó�ª �p �þ �” �j �� �Û�d �‘ �¢ �! �é 	n �â �š ��
�« �� �f 
 �ß �	 �° �� �ò 
� �‡ �ª �p �Í �X��

428XL �� 
¼�È�� �d �� �Š�ú �¤ �ª �� �� �; 
� �®�± �« �� �Ï �q �� 104
�� �x �Ê�Í �X�O�N�‚ 	©�Ü�³ �¡ �± �« �� 	O�Ó�‰�X�« �� �f 
 �õ �ò �Ï �q ��

5. �� �Í �« �^ �€ �� �I �� 
« �� �q �• �X�ë �� �Ó��

�« �� �{ �£ �  �« �œ�q �¢ �  �« �q �%�` 
× �� �� �W�; �‘ �¨ �m�� �� �Ä
�¥ �^ �J �/ 	Ü�  �6 �¢��86 �� �r �• 
� �� �Í IVI HEMI 50 
Ç�Ð�� �Ü�v
�Ä�ñ �ö 	< 
9 �ä �× �û�� �> �õ �z �q �Q�\�� 	P�O�« �œ�Z �  �� �Ó�¾�•��
�q �Ð�« �œ�Z �‹ �� �x ���� �o �‘ �� �- �± �« �œ�q �¢ �  �« �q �� �6 �  �õ �Ó

� �^ �} �ñ �õ �Ó�  �� 
 �Å�W�; �E�Q�� �ñ �+ �« �� �æ�? �ö 	< 
9 �ä �× ��
�Â�˜ �  �� �Ó�¾�• �q �Ð�x �� �o �Û�K�•�� �­ �
 �~ �ò �u �‘ �õ �£ �× 
– �õ
�« �q 
� �^ 
� �Z�� �q �Ð�Œ�Õ�× 
– 
� �^ �  
– �¾�½�Z �• �€ �À�¦�� �ö �é
�~ �ç �‘ 	P�´ �û �1 �× 
– 
� �^ �† �¦ �
�� �` �e �D	� �~�� �Ä
��� �Æ�‘��
�‰�~�� �Æ�Â�J�~��	P� �Û�ä�9�/�[ ���;�� �_�‘� 
��^���Ó�À�¦��

�j �R�  �q �s �� �ö �« �� �q �• �
 �ù �ö �� �] �c �Q�\ �� �{ �£ �Û�ä �«
�œ�Ä�Ê�� 
� �^ �« �œ�o �¶ �� �
 	ì �O�©�� �Õ�ÿ �Õ�� �Õ�
 �P�Z �� �¦ �Â
�� �] �c �� �Û�ä �[ �_ �‘ �� �Â�Q�W�; �� �S�° �T �^ �� �$ �Ã�( �� �� �� �Q
�� �[ �_ �� �� �Û�ä �« �œ�) �È�¯ �  �� �Ó�¾�• �� �ö �« �� �q �• �Ü�· 	M�Í
�X �« �^ �€ �� �� �Ð�¦ �Â �� �] �c �Û�ä �« �œ�Ä�Ê�  �« �^ �¶ �� �� 104 ��
�¡ �õ �Ë�« �^ �€ �� �I �� �¥ �û �^ �ø �Z �� �� �� �£ �< �> �O�ª �m�Ø�Õ�� �� �­
�
 �] �Ë�Ü�� �� 
× �q �Š
# �€ �â �E�Û	/ �< �6 �¢ �á 	Ü�[ �‘ �� �Ø�| �• �…
�– �• �ñ �[ �‘ �¨ �m�E�ë �• ��

6. �M�X�ê 	O	h �é �� �þ �K�ø 	ã �« �œ
× �Õ�Û�X�q �¡


� �± �« �� �õ �Ó�ñ 	t �þ �� �ƒ �W�ç �‘ �¿ �W�  �� 
 �E �• �t 
� �z

l �� �� 	8 �õ �Ó�%�> �t �� �Æ�� �• �t 
� �z �‡ �ù �q �Ø�� 	” �” �� �Ø
× �E
�Ó�õ �¯ �� 	ã �z 
Ž �” �  �Ý�ý �� �Ø�� 	” �” �T �ƒ �õ �Ý	” �” �Å�t 
� �z 	”
�” �� �õ �Ý 	” �” �w�Ð�P 
Q�� �l 	M�� �Â �� 
¯ �> �B �Š �` 	” �” �N�† �¦
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	n �� �E�t 
� �z 	” �” �ù �V�Â�< �z �� �Z �Å
� �Z �f 
 �� �ö �t 
� �z �P�ê
�Q�þ �Û�‘ �_ �Ä
# �� 
7 �� �= �³ �£ �  � �s �Ð�< �z �ø 	ã �� �] �� �M�Z �d
�V�Â	t �þ �z �� �Z �Å	t �þ �z �� �* 	t �þ �z 
� �Z �� �« �� 
# �ã �f 
 �Õ��
�ñ 	t �þ �z 
# �ã �q 	” �” �� �Š�` �Â�˜ �õ �¯ �� 	ã �z 
Ž �” �  �Ý�ý �� �« ��
�æ�? �� �< �z �ø 	ã �� �] �‘ �? �¢ �©�. �� �â �W�q �Ð�« �œ�� �d �e �+ �¦ �‰
�« �� �k 
` �< �z �ø 	ã �� �] �‘ �? 	h �é �q �Ð�« �œ�  �� �\ �� �V�¤ �+ � ��
�� �� �` �Â�˜ �j �R�  	t �þ �z 
� �Z �� �� �Z �f 
 �� �Ð�þ �b �­ �
 �{ �£ � 
�¢ �©�. �� �õ 	n �â �W�q �Ð�« �œ�  
Á �	 �� �ê 	O�š 	h �é �« �œ�ê 
1 �� 9
�# �� �� �Q�d �Å�â �• �û �w�� �£ �• �q �Å�ø 	ã �q �C�X�� 
� �O�X�€ �� �­
�
 �‘ �? �� �^ �ã 
µ � �� �¡ 	h �é 
« �� �� �‘ �• �ì �%�þ �b �« �ã ��

�• �. �ø *è�� 	� �, (� �: �V

�� �š �� �> �¤ �õ �¯ �, �z �õ �u �  �f

90 �o 100 �� �ã �� �o �‹ �ß �¤ �· �Å �ä �€ 
` � �z �‘ �U�� �• �² 
À

À�• �f �¤ �å �P�z �õ �¯ �, �ã �� �? �¦ �Â�> �¤ �õ �¯ �, �á �6 �q �Ð�¤ �· �{
�£ �� �å �õ �r �• 
� �7 �Ä�r �w
J �å �] �u �� �¼
« �} �> �¤ �õ �¯ �, �z �õ �u
�  �f �í �Û�I �\ �� �k �* �ì �– �ã �> �¤ �õ �¯ �, �¤ �å �� �0 �ß �õ �u �b �¦ ��
�> �¤ �õ �¯ �, �z �  �f ��

�× 
‚ �� �� �¤ �· �Å �ä �q �• 
� �[ �º �¸ �� �– �ã �¤ �å �• �² 
À 
À ��
�´ �� �• 
� �� �æ�> �¤ �õ �¯ �, �z �õ �u �  �f �í �Û�I �\ 
1 �È�! �[ �‰�| ��
100 �o 104 �� �ã �– �ã �• �“ �¨ �] �l �%4 
1 �È�� �• �Ü 1 
1 �È�Ñ�È��
�õ �u �  �f �¸ �¤ �ã �ê 	O�J 	O�, �� �Ú�O�õ �h �� �s �¦ �Â�á �6 �é �` �E�‘
�‰�X�¤ �å �� �k 3 
1 �È�l �• �“ �Â�[ �d �Š�� �¯ �� ��

�� �¡ �� �X�ë �ˆ �ë �  �f �õ �u �b �¦

�å �õ 	� �A�� 102 �� 5 �# �æ�¨ �Ä�T �± �w�† �Ð�� �³ �j �6 �D�Í 	(
�� �; 
� �� �¡ 
K�þ �ˆ �M�� �û �1 	� �A�� �` �X�� �  �f �7 �ß 	� �A	O�Ó��
�E�õ �u �b �¦ �� �f 
 �Õ�ò �  
� �Ì �
 �¦ �� �] �Ï 	S�ñ �� 
É�e �¦ �k 
` �õ
�u �b �¦ �� �? �  �M�O�c �€ �  �õ �z 
l �� �� �ø �x �’ �x �� �q �Ð�¡ 
K�þ �ˆ
�M�� �ß �` �X�� �
 �ó �b �¦ 	� �A��

�� �®�� �œ�~ 	Ý�/ 	� �í 	O�, �õ �æ�6 �¬ �; �Æ	O�,
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�× �� �• �¦ �< �� 
0 �‹ �¡ �6 �7 �¸ �X�ô �O�� �8 �ß�� �Õ�¢ 
× �œ�ð �� �Ð
�Ä�• �1 �h �  �� �	 �� �R�± �× �• �õ �æ�6 �¬ �û �1 �í �Û�  �Ä
~ �Í �� �� �{ �o
�‹ �õ �æ�6 �¬ �q �Ð�Õ�¢ 
× �œ�  �¶ �÷ �Õ�Þ
« �� �� �Ï 	� �2 �Ä 95 �� �á �× �ñ
�^ �6 �õ �æ�6 �¬ �í �Û�á �6 	O�, �7 �� �- �� �ä �Í �õ �c �= �, �õ �æ
` �ž �ò �å
�� �� �~ 	� �} �� �k 	� �í 
� �� �
 �Ä 99 �� �� �ñ �^ �= �, �õ �æ	� �A�� �o �� �Ä
�N�P�z �õ �æ�� 
« �O�6 
× �œ�~ 	Ý�/ 	� �í 	O�, �õ �æ�6 �¬ �; �Æ	O�, �7 ��
	O�Ó�< �ä �Í �‚ 	©�c �€ �� �Í �X 2 �À�P�ã �¤ �å �� �ñ �^ �ä �Í �õ �æ�á �6 ��

�¦ �< �• �õ �h �%�u 
s �  �õ �æ�å �] �� �\ �� �� �ä �  �¤ �ã �í �Û�� �O	O
�Ó�Ð�� �• �õ �h �¤ �ã �æ�� �ä �Ó�ö �ä �Í �‚ 	©	� 
= �T�õ �c �¸ �‚ �* �Ï �• �c ��
�ø�€ �¤ �¦ 2 �À�P�Z�é 2,500 �õ �� �  �õ �æ�ã �� �o �¤ �¦ �î �� �� �? 	� �A�þ
�ò �z �  �é �Ž�e �¶ �� �o �Í �X�ã �� �� �d �M�þ �ò �z �î �� �� �¤ �Z�� �k �õ �� �©��
�» �^ �� �Ì �¸ �W�2 �k �‘ �J �� 
« �} �õ �æ�¬ �† �¸ �d �Ê�} �~ �  �é �Ž�e �¶ ��

	� 
= �T 1 �5 �ã �< 104 �� 11 �# �á �¤ �� �¤ �Í �N 105 �� 2 �# 
#
�¤ �P 1,891.7 �õ �� �� �¤ �…�õ �z �Ð�s �õ 	� �î �� �` �¤ �• �­ �À�P�Z �d ��
�þ �¦ �Ï 	� �2 �§ �X�� �Í �X�q 
× �� �Q�� �» �^ �õ �» �J �ø �Z �� �� �â �õ �æ
�6 �¬ �q 
× �� 
l �� �� �q �Ð�ê �† �6 �¬ �x �� ��

�K�Z �· �c �Ô�j �0 	� �^ �˜ 
ž 
� �~ 
Y��

�z �. 0j �€ �r �ô �Ž �	 ,Í �  �ï �U

�� �š �� �ë �¥ �; 
� �  �å �]

�ë �¥ �; 
� �^ �< �o �� �€ �t �K�‚ 	©�c �� �þ �š �‚ �&�ë �� �  	( �� �;

� �� 	( �� �Æ
� �Þ�š �N�V�o �Z �� �W�ê �� �� 	n �ê �Z �V�ß �Ê�/ �� �� �z
�! �ù �� �• �r �• 
� �< 47 �� �� �Š �Ñ�ö �ë �¥ �; 
� �¤ �å �ë �¥ 1 �5 �ã ��
�¤ �• 
) �^ �z �� �Õ�� �w
J �6 �k �� �d �� �¡ �± �« �� �f 
 �  
l 
G�Ï �j ��
�M�˜ �� �< �ë �¥ �; 
� �> �c �ß �< 
� �¡ 	h �ª �z �  �« �� 	¢ 	n �± �� �6 �k �%
�ì �	 �� �t �Ý�ß �« �� �u �³ �� �¡ �« �� �f 
 �Õ�* �ì �ë �¥ 1 �5 �ã �  �ã �¯
�õ �u �� �¬ �� �� �î 	ä �f 
 �  	h �t �  �f �/ �� �� �ñ �� �ë �¥ �; 
� �ö �P�Z
�< �< 1,000 �õ �� �Ï �� �� �• �%�w
J �× 
× ��
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�¦ �± 	Y�  �  �f �� �• �r �• 
� 
� �Ê�ö 93 �N 94 �� �� �< �ë �¥ �; 
�
�¤ �å �ã �¥ 1�� 2 �� 3 �5 �ã �� �ò �ö �< �< 1,000 �õ �� �6 �k 
s �¥ �¢ �‘
�§ "#
J �ß �	 �� 
J �¢ �q �z ��

�� �õ �i �þ �ñ 	� �A�� �ë �¥ �; 
� �Ü�  �	 �� 
J �o �é �æ�� �ä 
J �� �Å
�o �‹ �• �{ �; 	M�w
J �¥ �  �w
J �� �ñ �Û�ä �� �• �; 
� �  �	 �� 
J �‘ �õ �¯
�< �Ï �l �î �z �Ü�  �%�! �‘ �¨ �§ "#�„ �q �£ �q �¢ �  �¢ �‘ 
J �� 
l �€ �  �‘ ��
�+ �; 
� �¼�‘ �o �‹ 
� �± 	w�Z �� �S�6 �k �  �¢ �‘ �q �£ �Ý�� �ß �	 �� 
J �a ��

�� �	 �� 
J �¢ �q �f 
 �  	� �A�ø �Z �� �! 	� �ë �¥ �; 
� �  �� �z �� �ã
�¥ �� �K�� �� �� �z �Ž �P�� 
� �þ �k �¬ �� �• �r �• 
� �< 100 �� �� �Õ�< �• �;

� �  �Z �� �õ �6 �¤ �å �ã �¥ 4 �5 �ã �� �² �â �ã �P 1,000 �õ �� �� �? �� �Q�+
�õ �6 �  �	 �� 
J �× 
× �o �` �g �
 �ë �¥ �; 
� �  �	 �� 
J �
 �^ �ø �• �� 
] ��

�ã �¥ 4�5 �ã �< 101�� 11�# �á �¤ �� 101�� 12�# �¤ �N�ã �P 1,002
�õ �� �E �¤ �� �� �w
J �� �Q�� �• �ã �¼�ö �< �< 1,000 �õ �� �  �P �Z �6 �k
�%�	 �� 
J �¢ �q �� �
 �� �ë �¥ �; 
� �< �z �� �� �%�u 
s �	 �� 
J �…�a ��

�� �¡ �� �D�Í �õ �c �l �î �ò �¤ �; 
� �  �å �]

�• �r �• 
� 65 �� �ö �> �O
V �€ �ß �« �� �f 
 �� �6 �k �%�š �B �× �N
�V�o �Z �� �ê �  �l �î �ò �¤ �; 
� �� �¦ �Ê
t �i �þ �k �Í �¤ �o �‹ �Z �� 
� � 

� �± �l �- �Í �c �� 
4 �� 94 �N 98 �� �ã 
� �Ê�t �i �ß �¡ �± �« �� �� 	©�%

V�€ �« �� �f 
 �  	h �Ï �j �W�O�� �¬ �� �� �ã �¯ �õ �u �¸ �õ �z �� �\ �J �f

 �/ �� �� �� �ð �D�Í 	( �� �õ �¯ �Ð�š �N�V�o �Z �� �W�ê �  �l �î �ò �¤ �;

� �� Mud Diapirs�� ��

�l �î �ò �¤ �; 
� �ö �7 �é �± �‘ �; 	M�w
J �å �] �  �; 
� �9 �/ �ß �š �� �l
�î �ò �¤ �; 
� �^ �ñ �ã �‘ �� �6 �¢ �  �± �! �} �^ �� 
� �� �ò �¤ �; 
� 
! �� �Ý��
�û �� �w�t �  �M�Ê�ö �õ �� mini-basin�� �� �o �ö �M�Ê�ö �õ �Ü�� �� �W�w��
�  �õ �z �� �• �d �Å�l �î �ò �¤ �^ �� �P
� �õ �z �£ �; �� �š �° �w�B�œ�� �¢ �w
�î �` 
× �• �M�P
� 	s �î �� �æ
× �� �ä �d �w
J �} �l �î �ò �¤ �^�� �» �> �� �´ ��
�� �# �ê �� �©�w�t �Ï �Œ
× �� �þ �ò �< �M�Ê�ö �õ �± �� �þ �ò �z �Ü�� �E�þ �ò
�z �± 	n �ß 	s �î �� 
! �P�l �î �ò �¤ �^ �ß �� �ê �> �� �´ �
 �` �Ð�Ñ�z �� �¤ �Q
�ß�� �l �î �ò �¤ �; 
� �� �` �M�� �š �° �w�B�œ�� �> �O�õ �c �l �î �ò �¤ �^ �;
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� �� �• �± 	Y�ß�! �š �� �• �s �» �ß�± �� �õ �z �� �• �w
J �M
� �ß�) �È��

�¦ �? �� �  �Ä�v 1�� 2�� 3 �5 �ã �� �D�Í 1 �5 �ã �¤ �å �W�O�� �² 
(
�Í �ä �× �ß �l �- �Í 
J �» �ø �Z �� �X�± �• �c �ä �× �� �%�w
J �¢ �� �) �È��
�‰�• �r �• 
� �< 98 �� �Š �[ �‹ �< �D�Í 	( �� �» 
] �¶ �� �« �� 	¢ 	n �f 
 
�w�z �­ �%AVO �w
J 
� �� �  �õ �	 �¤ �å �� �? �
 �� �w
J �× 
× �� �? �+
�; �R�] �â �  �D�Í 3 �5 �ã �� 	©�â �< 100 �� �¤ �å �� �o �ñ �¤ �ã �Â
©�õ
�¦ �Â�Û�? �� �þ �N 102�� �× �Í �X�¤ �å �� �• �ã �  �ê 	O�Ð�? �£ �ã �¤ �Í ��
�² �â �ã �P 2,000 �õ �� ��

�D�Í 3 �5 �ã �< 102 �� 7 �# �á �¤ �� 102 �� 9 �# �¤ �N�ã �P 2,008
�õ �� �E�¤ �� �• �ã �¦ �k �E� �W�z �á �× �¤ �¤ �� �¤ 	� �� �À�n �î 
‰�Š�¤
�¤ �¯ �Æ�} �� �� �W�î �z �£ �N�ã �ü �� �¤ �¤ �+ �� �W�î �z �d �� �Š�Û
# �ö
�î 	ä �� �î �� �Ü�6 �k �C�X�w
J �Š�Ñ�� �¬ �� �d �� �õ �z �� �\ �� �¯ �w�”
�c �» �� �
 �� �• �ã �� �� �%�w
J �� �ö ��

�• �ã �  �¤ �å �� �S�¼�
 �� �o �‹ �� 
� �l �ò �¤ �; 
� �° �w�B�œ�  ��
�ö �� �× 
× �� �• �r �• 
� �” �| �Ê�� �o �‹ �� 
� �  �l �ò �¤ �; 
� �Í �X�õ �u
�¸ �õ �i �‘ �j �� �] �Á�^ ��

�� �®�� �Ä�m�ü �; 
� �  �å �] �� �Ä�m�ü 2 �5 �ã ��

�Ä�m�ü 	( �� �^ �< �O�g �­ �; 
� �N�V�“ �� �! 
� �ø �ß �Z �V�P�� 	(
�� �Æ	� �– �V�V�N�W�ê �� �ê �N�V� �ê �� �! �� �� �V�þ �k 	� 5 �õ �i ��
�• �� �“ �Ð�r �– �N�Z �W�ê �ß �« �¡ �· �� �z �! �ù �� �– �š �ê �N�V�� �! �ß
�F �’ �� �z 	( �� �M
� �; 
� �� �„ �%�‚ �< �w
J �ß �þ �º �� 	( �� �� �³ �? �r
�– �N�Z �W�ê �ß �« �¡ �· �� �z �Å�O�g �­ �; 
� �û �¥ �� �V�¥ �= 
ú �� �z �Å
�˜ �¸ �Í �� �- �– �­ �; 
� �û �’ �� �Z �? �ç �ë �ê �� �Å�Ç�, 	( �� �û 
� �� �O
�g �­ �� �˜ �¸ �Í �� �- �– �­ �J �; 
� �� �Ç�, 	( �� �� 	Ž �Ð�= 	< �c 
7 �; 	M
�  �w
J �¢ �q �; 
� �� �Ä�m�ü 	( �� �^ �é �• �ã �� �9 �” �Ï �w
J �Œ
× �ß 
�
	ø �± �� 	8 �%�• �Ì �  �M
� �) �È�� �þ �W�z �� �„ �? �< �w
J �þ �º ��

�Ä �m�ü 	( �� �< 80 �� �¤ �å �Ä �m�ü 1 �5 �ã �� �ã �P 2,467.5 �õ
�� �� �ñ �¤ �…�� �� �z 	/ �õ �z �Q�� �9 �¨ 	j �Ì 
# �¤ �! 
× �©�Û�X�E�� �s
�¤ �1 �­ �À�z �o �‰
+ 	� �� 
4 �� �¤ �å �W�O�� �ñ �d �Ä�m�ü 	( �� �‰
+ 	�
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�ß �õ �¯ �; 
� �> �c �� �ì �ö �Ä�m�ü 1 �5 �ã �Z �P�� �Ð�¤ �å �‰
+ 	� �ß �w

J �þ �º �× 
× �� �¶ �â �< 	< 
9 �k �®�‹ �Ñ�Ä�m�ü �Z �� � 	� 1 �õ �i �Ï �ß
	©�Ä�m�ü 1 �5 �ã �Â�� �¤ �å �Ä�m�ü 2 �5 �ã �� �² �â �¤ �P 3,200 �õ �� ��
�; 	M�­ �  �Ð�¤ �å �Ä�m�ü 	( �� �; 
� �‰
+ 	s �î �ò �‰
+ 	� �� �û �Ì �< �Ç
�, �� �˜ �¸ �Í �w
J �¢ �q �c �ß �Ç�, �’ 13 �z �� �ß �w
J �þ �º �× 
× ��

(1) �Ä�m�ü 2 �5 �ã �ß �å �]

�• �ã �{ �£ DE-30-5 �� 	É�¤ �! �ê 
1 �� �< 104 �� 2 �# �á �¤ �� 4 �#
25 �! �6 �¢ �T �l �� �T 
� �� �ø �™150 �õ �� �� �Ô�T �l 30 �õ �©�� 	� �• �T
�l �^ �� �< �¤ �P 2,479 �õ �� �ä �× �� �� �¤ �Í �N 3,090.8 �õ �� �d �� �x ��
�î 	ä 	� �• �õ �z �z �^ �Å�¤ �
 �² �f �Û�“ �� �Ð�� �ð �z �^ �� �ì 
c 
0 	  �Ò�X
�ã �� �� �< 5�# 24�! �‹ �? �’ �¡ �* �ã �� �� �ã �� �d �Ê�¤ �Í �N 3,164�õ �� ��
5 �# 30 �! �� �¤ �N 1,727 �õ �� �Ï 
# �� �ã �� �÷ �ã �Ü�¤ �� �´ �� �� 	/ �� 
}
�” �\ �< 2,498.65 �õ �� �Ï �� 	O�Þ 665.35 �õ �� �� �‰�¤ �ü �* �÷ �ã �‘ �O��
6 �# 10 �! �á �} �� �‹ �Õ�� �d �: �$ �‰�¤ �� �Õ�� �d �Õ�¹ 
} �” �Þ 489.71
�õ �� �� �ì 	O�¹ 
} �” �Þ 1,155.06 �õ �� �� �, �l �ò �ˆ �d �� �¦ 
1 �M 1,410
�õ �� �Ï �P�¤ �N�² �â �P�Z �� 6 �# 16 �! �X�ô �� �Î �æ�/ �¦ �� �0 �Ò�E�Ï

« �� �Q�� 	O�, �x �¦ �ä �O�d � �` �P�¤ �� �Ð�| 
Ë�ó �• �C�¤ 	” �ã �Ï �q
�÷ �B�� 6 �# 18 �! �r �• 
� �á �} �� �‹ �, �l �ò �ˆ �• �ã ��

�• �ã �M�Ä�m�ü 	( �� �N�• �á �× �¤ �Í �� �¤ �Í �Ü�< �¤ �P 1,815 �õ ��
�¤ �…�� �z �� �¤ �…�õ �z �x �Ö�Ð
5 �= �T �z �� �± �Œ�† 	� �î �� �N�­ �z �� �•
	r �Í 	� �î �¸ �‰
+ 	s �î �� �‰
+ 	� �� �J �� �Å�¤ �
 �² �f �² �f �û �“ �� �é �õ
�z �  �¤ �…�P�Z �Å�¤ �
 �² �f �û �“ �� �Ú�• 	r �Í 	� �î �� �‰
+ 	s �î �� �‰
+
	� �  �¤ �P�ø �€ �) �² �f �t 230 �õ �� �� 219 �õ �� �� 165 �õ �� �� �N�­ �z
�ö �• �ã �¤ �� �Ð 1,292 �õ �� �� �w�¤ �
 �² �f �� 212 �õ �� �� �; 	M�‘ 	” 	P
�Ä�m�ü 1 �5�ã �� THT-1���•	r�Í	��î
&
��P�Z ���•�*�‘�N�­�z�z
�ã �� �� �z 
� �� �õ �z 	h �S�� �� �« �¡ �· �¢ �Þ�” �� �z 
� �� �õ �z �� �Z �i �R
�J �ñ 
· �� �E�• 	r �Í 	� �î �� �‰
+ 	s �î �� �‰
+ 	� 
&
� �w�² �f �t �� 	� �•
�Ä�m�ü 	( �� �; 
� �> �c �w�² �f �^ �� �P�9 �R�Z�� �‰
+ 	� �< �• �ã �ß �¤ ��
�Ð 39�õ �� �� 3125�õ �� �o 3164�õ �� �� �� �l �Ï �� �Ä�‰
+ 	� �± �³ �� 3125
�õ �� �o 3130�õ �� �� �• 
J �Š�� �� �Â
J �^ �Ó"%	…�� Total Gas�� �Ð 0.56%��
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�• �ã �­ �À�z �Ð�‰
+ 	� �� �ñ �ö �‰
+ 	s �î �¯ �³ �Ï �” �\ �Þ�[ �E�� �s
�� �‹ �ã �� �� �‰�� �s �Â�¤ �O	� �î �
 �+ �f �� 
Ž �¬ �ã �J �f 
 �� �? 	/ �� �s
�� �ð �• �w
J �× 
× �� �o 
4 �� �l �Ï �� �Ä�W�O�� �l �X�± �� �Õ�w
J �Š�Ñ��
	� �• �­ �À�z �w
J �× 
× �t �� �k 
4 �� �¤ �d �õ �¯ �; 
� �M�˜ �� �? �� �¤ �d �õ
�z �P�Z�ñ �� �� �; 
� �> �c �� �^ �< �w�Z�P�� �ñ �+ �• �ã �l �¤ �V�� �Õ�w
J ��
�9 �þ �w
J 	n �W�¦ �¤ �
 �² �f �  2.3 �‚ � �õ �i �| 
ö �Ð 0.362 �‚ � �õ �i ��
	å �� �f �œ�Õ�
 �¦ 3.78 �H�´ � �õ �� 
ö �� �Ð 0.8 �H�´ � �õ �� �� 	� �• �Û�•
�� �= �L 	…�� 	8 �Ð�å �C�• �; 
� �� �þ �w
J 	n �W�� �[ �‹ �‘ �• �` �< �• �; 
�
�Z �P�Í �X�¤ �å �� �• �ã �÷ �‘ 
× �¤ �V�� �= �L 	…�w
J �� �o �� �V�Â�ß �õ �u
�f 
 �¡ �[ �- �< �r �• 
� �f 
 	ó �� �? �q �Ð�‘ �• �å �] �O�c �€ �ß	h 	M�e �D��

�· �. #¡ �ô �Ž �ª �X�ô �Ž �6 �  �ï �U

�� �š �� �O�g �­ �; 
� �  �å �]

�O�g �­ �; 
� �Ð�o �‹ 
7 �C�� 
7 �Ä�ß �w
J �¢ �q �; 
� �� �• �w
J �¢
�q �` �" �˜ �N�= 
Ê�� �u 11�� �� �Z �ð 1861�� �� �� �N�í �! �ì �ö �¢ �q �Ü��
�O�g �­ �w
J �¥ �^ �< 
n �Þ	( �� �ß �; 
� �> �c �� �+ 	( �� �Æ�ê 	� �– �V 20
�Z�N �W�ê���Þ 	� 30 �õ�i ���Ð �š�R 
i�¸ �#	( �� ���Ž �•�ß ���� �Z�Ð
50 �N 80 �Z �� �• �N�• �w�Z �• �Ð�4 �� �< �; 
� �Ü�³ �ß 	( �� �Æ
� �> �c �Ð
�„ �ê �ß �V�v �� �z �Å�O�g �­ �� �z �! �ù �� �O�g �­ �; 
� �õ 	n �O�ê 
7 �C
�õ �z �Ð�O�g �­ �z �� 	� �û �Ì �< �Ü�t �7 �� 
É�ß �° �ü �z �� �� �¦ �< �N�P��
�¢ �q �z �T �ƒ �O�g �­ �z �� �O�g �­ �’ 1�� 2�� 2A�� 3 �� 4 �z �� �� �‡ �z
	s �î �� �O�g �­ �’ 5Z �M5 �z �� �� �$ �Í �z �� �O�g �­ �’ 6Z�� 6�� 7Z�� 7��
8Z�� 8�� 9A�� 9B �� 10�z �� �� �å �• �Í �z�� �O�g �­ �’ 11�� 12�� 13�z �� ��

�O�g �­ �; 
� �w
J �ß �¤ �å �` �† �ø �Ð�¡ 
É�� �’ �š 
É�� 49�� �? �
 ��
�‘ �? �< �z �ß �O�g �­ �z �w
J �Ð�¤ �å �­ �À�� �ã �P�Û�» �‡ 1800 �õ �� ��
�ã �^ �° �^ �< �V�v �� �z �Z �P�õ �6 �� �9 �q �Õ�Û�ü �� �’ �¡ 
É (49�� �? �d )
�
 �Ð�¤ �å �w�P�z �* �ß �w
J �� �< �; 
� �ß �Z �• �¤ �å �O�g �­ 106 �5 �ã ��
�õ �z �• �> �� �¤ �Í �©�3 �� �N 51 �� �Ò�¤ �• 3516.6 �õ �� �Ï �E�¤ �� �6 �k
7 �z �t �  �¢ �q �z �* �� �ø �€ �½�ë �Ð�O�g �­ �’ 5 �z �N�’ 11 �z �� 
7 �d
�È�ã �¢ �q �’ 7 �z �� �! �q �	 �� 
J 35000 �´ � �õ �� �� �Ø�W�w 0.17 �õ
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�©�� �
 �� �$ �Í �z �� �å �• �Í �z �w
J �þ �Õ�æ�u �� �„ �• �á �õ �L 	…�� �ž

� �Ê�ö �; 
� �> �c �¤ �å �� �M 52 �� �N 74 �� �� �¦ 107 �5 �x �Ö�¤ �N 128
�5 �ã �� �Ô 22 �À�ã �� �7 �’ 108 �5 �ã �� 117 �5 �ã �‘ �V�w
J �u �� �• �¸
�° �V �Ä �Õ�w
J �� 75 �� �N 83 �� �Ð�%�: �á �6 �$ �Í �z �� �å �• �Í �z �ß
�w
J ���­
��Ê�ö�;
��>�c�¤�å�O�g�­�’ 129 �5�N 141 �5�J 11 �À
�ã �� �ã �P�î �< 3300 �õ �� �N 4500 �õ �� �ã �� �° �V�¢ �q �� �� 
� �4 �z ��
�• �d �’ 142 �5 �� 143 �5 �å �ã �
 �? �O�g �­ �z �Ð�­ �À�� �ø �€ �^ �< �;

� �ß �� �� �V�“ �� �! �´ �� �` 
× �ñ �w
J �Ñ�� �> �Ï �Œ
× �� �‘ �V�¢ �q ��
�+ �u �� �ö �O�g �­ �; 
� �� �� �V�Ž �“ �ß �t �ë �õ �6 �� �t �V�v �õ �A�� �¼
�Í �X�å �] �Ï �q �� �Ò�d �ö �t �ë �õ �6 �¤ �å 3 �À�å �] �ã �� �• �Ü 2 �À�V
�w
J �¢ �q �� �ö �V�v �õ �6 �
 �¤ �å 2 �À�ã �� �• �Ü�š �À�V�w
J �¢ �q ��

�¤ �ì �Q�ß�� �P�z �w
J �á �6�� �7 �O�g �­ 107�5 �ã �þ �q �M�‡ �z
	s�î�ß�O�g�­�’ 5Z�M5�z�u�� �•�¸�ã�°�q�M�$�Í�z�Å�å�•�Í�z ��
�O�g �­ 107�5 �ã �^ �< �V�v �� �z �N�P�õ �6 �d �ù �ª �m�Ø�� �ñ �7 	t �/
�m�“ �¾�� �€ �< 86 �� 5 �# �• �ã�� �¤ 	O�¢ �q �	 �� 
J 3,739�ó 6,530
�´ � �õ ���� �Ø�W�w 1,149�õ �©�� �ñ �‡ �z 	s �î �ß �Ü�³ 	� �î �< �V �v
�� �z �ß �N�P�¯ 	m�õ �6 
Ç�V�w
J �¢ �q�� �ñ �� �• �Z �P�± �H�õ �6 �� �%
�! �} �…�a �w
J�� �ž �< 95 �� �¤ �å �O�g �­ 144�5 �ã�� �ã �P 2,676�õ
���� �W�O�È�� �¢ �q �O�g �­ �’ 6 �z�� �$ �Í �z ���� �x �� �• �l �Ï �� �Ä
�� �ã �� �M�˜�� �• �‡ �z 	s �î �ß �Ü�� �¯ �³ 	� �î �� �$ �Í �z �ß �± �³ 	� �î
�� �’ 6Z �z �� �° �%�w
J �Š �Ñ�� �Q�w
J �W�O�¼�
 �� �Ð
J �z�� �o �`

× �ñ �¤ �ã �l �Ï �) 	h �‡ 	h�� �5 �m�q �z �ß �š �‚�� �? 	/ �Q
J �W�O�Û�æ
�j �R�� �� �s �g �• �¢ �q�� �ñ �E�ñ �� 	8 �¤ �ã �l �Ï �) 	h �ì �j 	m�t�� ��
�%�V�Â�g �• �Õ�q �ß �` 
×�� �ž �Í �X�O�g �­ 145�5 �ã �ß �¤ �å�� �ã �P
3,800�õ���� �< 98�� 8 �# 3 �!�á�¤�� �•�Ü�‡�z	s�î�Ü�³	��î ���O
�g �­ �’ 5 �z �� �� �õ �z �� �\ �
 �� �…�a �u 
s �	 �� 
J�� �? 16/64�è �þ
�» �^ �c �Q�� �! �q �	 �� 
J 5.82�ó �´ � �õ �� ���� �Ð�Í �š �� �å �C�O�g
�­�z�¯�³�N�$�Í�z�±�³�O�g�­�’ 6-1�z ���t�6�k�`
×�þ�w
J�z��
�ã �é �þ �ò �z �ß �þ �w
J �Ò�Ý�� �%
� �á �6 �O�g �­ �’ 5��6Z �J �z �ß �w

J�� �o �D�• �ã �^ �ø �x�� �ã �Â
©�£�� �_ �p �� �á �Â�J �ñ 
·�� �� �â �‚



�’�¡
$���o�‹
��±�ß�å�]�Å�á�6

75

�£ �O�g �­ 145�5 �ã �ß �ä �š �ã �Â�� �? �â �ê �¤ �ã � ���� �¤ �å �O�g �­
146�� 147�5�J�Ž�À�ã���²�â�¤�P�°�Ð 2,500�õ����

(1) �O�g �­ 146 �5 �ã �ß �å �]

�O�g �­ 146�5 �ã �ê 	O�¤ �P�Ð 2,500�õ �� �� �< 99�� 9�# �á �¤ ��
99 �� 12 �# �E�¤ �� �< �P�Z 2,500 �õ �� �Ï �� �¤ 	O�. �P 2,409.5 �õ �� ��
�ã �ü � �ê �Ð�V 29.67° �Z �� �ã �ü �R�¾ 514.4 �õ �� �� 100 �� 1 �# �á
�× �é �z �* �õ �z �� �\ �� �õ �z �� �\ �
 �� �…�a �u 
s �	 �� 
J �� �O�g �­ �’
5 �z �± �� �¯ �Ž �³ �È�ã �¢ �q �� �? 12/64 �è �þ �» �^ �! �q �	 �� 
J �Õ 3.8
�ó �´ � �õ �� �� �Ø�W�w 0.78 �õ �©�� �M�Õ�, �� �O�g �­ �’ 6 �z Z�� �O
�g �­ �’ 6-1 �z �� �O�g �­ �’ 6 �z �È �ã �¢ �q �� �? 12/64 �è �þ �» �^ �!
�q �	 �� 
J �Õ 1.65 �ó �´ � �õ �� �� �M�Õ�Ø�W�w�� �M�Õ�, ��

(2) �O�g �­ 147 �5 �ã �ß �å �]

�O�g �­ 147 �5 �ã �ê 	O�¤ �P�Ð 2,500 �õ �� �� �< 100 �� 3 �# �á
�¤ �� 6 �# �¤ �N�­ �À�P�Z 2,500 �õ �� �d �E�¤ �� �¤ 	O�. �P 2,410.8 �õ
�� �� �ã �ü � �ê �Ð�� 11.13° �Z �� �ã �ü �R�¾ 538.1 �õ �� �� 100 ��
6 �# �á �× �é �z �* �õ �z �� �\ �� �� �õ �z �� �\ �
 �� �• �ã �…�a �u 
s �	 ��

J �� �€ �È �ã �¢ �q �� �$ �Í �z �O�g �­ �’ 6Z �z �± �³ �� �‡ �z 	s �î �ò 2
�³ 	� �î �z �ì �‚ �È �ã �¢ �q �� �? 12/64 �è �þ �» �^ �! �q �	 �� 
J �Õ 1.05
�ó �´ � �õ �� �� �c �q �M�Õ�Ø�W�w�� �, �� �O�g �­ �’ 6 �z �� �O�g �­ �’
7Z �z �È �ã �¢ �q �� �? 14/64 �è �þ �» �^ �! �q �	 �� 
J �Õ 2.78 �ó �´ � 
�õ �� �� �! �q �Ø�W�w 0.33 �õ �©�� 0.24 �õ �©�, ��

(3) �O�g �­ 148 �5 �å �ã �ß �å �]

�O�g �­ 148 �5 �å �ã �þ �¤ �å �O�g �­ �; 
� �V�“ �� �¨ �b �Œ�Œ�z ��
�z �! �ù �Ý�� �ß �Œ�z �õ �6 �ò �$ �Í �z �ß �w
J �þ �º �× 
× ��

�O�g �­ 143 �5 �å �ã �ã �P 2,816.9 �õ �� �� �? �Œ�z �õ �6 �ß �O�g
�­ �z �Ð�¤ �å �À�  �� �¤ �V�! �q �� �� 
J 1,157 �´ � �õ �� �� �
 �� �Œ�z
�� �z �„ �• �w
J �M
� 
× �©�� �%�‚ �< �Œ�z �õ �6 �ß �w
J �þ �º �� �æ	…�Í
�š �� �¤ �å �� �k �¦ �õ 	n �õ �u �• �ß �� �Œ�z �� �z �÷ �Ð�O�g �­ �; 
� �¸ �ú
�q �£ 	K�¢ �ß �Y�©�� �z �� �� �
 �� �z �Ž �P�„ �` 
× �Ð�Û�ä �� �W�• �; ��
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�Ú�ñ �n �d �ß 
� �Í �} �^ �Â �� 	©�• �� �W�Ý �ý �� CHK-143 �ß �¤ �å �

�� �Œ�z �� �z �• �M
� �w
J �× 
× �� �� �z �Ž �P�O�g �­ �z �ß �	 �� 
J �� �Ì
	ð �u �æ�Ä�� �¼�X�± �• �` 
× �%�Û�ä �° �w�B�œ�� �Ð�¤ �å �O�g �­ �; 
�
�; 	M�w
J �¢ �q �z �$ �Í �z �< �Œ�z �õ �6 �ß �w
J �þ �º �× 
× �� �< 	< 
9 �k
�õ �ã �Ñ�V�m�� �Ó�M�� �¯ �š �´ �� �¼�Š�O�g �­ 143 �5 �å �ã �ä �× �� �¶
�â �O�g �­ 148 �5 �å �ã �� �ê 	O�ã �P 4,500 �õ �� �� �? �$ �Í �z �� �O�g
�­ �’ 6 �z �o �’ 10 �z �� �Ð�¤ �å �­ �À��

�M 99 �� 12 �# 	  �á �¤ �å �d �� �$ �� �ü �� �ã �Â�£ �õ �ß �Â
©�� �Õ
�ñ �õ �Ý�4 	ç �� �õ �Â�‡ �Ê�� �õ �; �Û�ä �O�O
©�J �q �¡ �� �! �N 104 ��
�ü �ì �� �s �¦ �Â�ì �• �ã �Â�£ �õ �� �‰�¸ �&�¤ �å ��

�� �¡ �� �â 
“ �Í �; 
� �  �å �] �� C1�� C2�� C3�� C4 �5 �ã ��

�þ �©	( �� �� �â 
“ �Í 	( �� �� �þ �©�o �â 
“ �Í 	( �� �� �^ �< �d �ù �ª
�Å�Ä�� �ª �ã �ß 	< 
9 �: 
� �± �� �° �– �V�V�N�W�ê �ß �ï �X�÷ �× �� �‚ �&
�¸ �ú 	( �� �; 
� �� �^ �< �Z �V�P�ß �þ �©	( �� �w�w�…�� �9 �õ 	n �; 
� �w
�N�� �P�ß �â 
“ �Í 	( �� �> �O	� 300 �õ �� �� �þ �©	( �� �� �V�þ �k �» �‡
10 �õ �i �� �w	� 9 �õ �i �� �; 
� �Æ
� �O�ê �ß �õ �z �� �¦ �C�N�t �� �x
�Ö�Ð�± �t �7 �ß �  �Í �z �� �� �t �7 �ß �ß #Ù�Í �z �� �o �õ �ƒ �W�z �� �× �E
� �W�z �� �â 
“ �Í 	( �� �Ð�š �F �’ �‚ �&�¸ �ú �; 
� �� �þ �k �Þ�Z 	� 5 �õ
�i �� �; 
� �Æ
� �O�ê �ß �õ �z �Ð�� �t �7 �ß �ß #Ù�Í �z �� �× �E� �W�z ��

�þ �©�o �â 
“ �Í 	( �� �Ý�� �o �‹ 
7 �Ä�  �þ 
J �; 
� �� �• �Ð�â 
“ �Í

J �¥ �� �â 
“ �Í 
J �¥ �ß �¤ �å �× �< �! �� 
# 
É�� �¤ �« �  R-1�� R-2�5 �ã ��
�d �ñ �ã �P�Û�X�� �‘ �¤ �N�; 
� �> �c �E�‘ �¤ �V�w
J �� �` �í �� �â 
“ �Í

J �¥ �Ô�¤ �å 44 �À�å �ã �� �á �6 �ã �� �• �Ü�¢ �q �ã �%36 �À�� �� �S�f �Ð
81.8%�� �B�ã �%8 �À�� �w�� �f �Ð 18.2%�� �k �u �� �< 87 �� �¤ �å �â 
“
�Í A1�� A2�� A3�� B1�� B2 �� B3 �ó �À �h �� �q 
J �ã �� �‚ �£ �â 
“ �Í

J �¥ �ß �q 
J �z �q �Ð�õ �¯ �þ 
J �G�� �b �þ �	 �� 
J �€ 
` �ß �} �0 ��


4 �� �$ �� �ß �¤ �å �X �± �� �â 
“ �Í 
J �¥ �s �š �¢ �q �z �Ð�‰
+ 	s
�î �ò �� �· �ß �ª �9 �T �¡ �N�˜ �—�” �° 	= 	� �î �� �• �ß �â �þ �š �z �� TT-1
�z �� �� �û �Ì �< �Ç�, 
J �¥ �ß �Ç�, �’ �« �®�z �� �` �ø �Ð TT-1A�� TT-
1A�E�� TT-1B �� TT-1C �J 4 �* �z �� �é �* �z �° �%�w
J �¢ �q �� �N
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102 �� 3 �# �ü �� �¤ 	O�¢ �q �	 �� 
J 240 �¸ �H�´ � �õ �� �� �Ð�Ä�‹ 
7
�Ä�  
J �¥ �� �­ �
 �ì �x �Ê�¢ �q �Ü�� �• �Ü TT-1A �* �z �­ �` �ø �Ð TT-
1Aa�� TT-1Ab�� TT-1Ac�� TT-1Ad �J 4 	• �Ê�* �z ��

�¤ �ì �$ �� �¢ �q �f 
 �� �* �ì 97 �� �ß �®�± �« �� �M�˜ �W�O�� �6
�k�ö TT-1A �z
&
��õ�¯�;
�
7�>�c�ß�â
“�Í 37�5�ã ��TCS-37��
�c �6 �ì �%	� 1.11�‚ � �õ �i �ß �; 
� �> �c �æ	…�¤ �å�� �í �Ð�¤ �å �O�;

� �> �c �; 	M�¢ �q �z TT-1Aa �� TT-1Ab �Ê �* �z �ß �þ �w
J �× 
×��
�� �‘ �• �` 	š �q �h�� �q 
J �ã�� �? �� �Ä�â 
“ �Í �þ 
J �G�S
×�� �‰�< �â

“ �Í �k �c B �ã �Â �] �â �â 
“ �Í C1��C2��C3 �� C4 �J 4 �À �ã�� �õ
�â �ê �¤ �ã � �� �¤ �Í�� �² �â �Ò�¤ �å C1��C2 �ã�� 	8 �¤ �å �� �S�� �²
�f �â 
“ �Í 
J �¥ TT-1Aa �� TT-1Ab �z �; 
� 
7 �> �c �ß 	å �� �f �œ�Õ
�° 	…	� �Ð 5.94�H�´ � �õ �� �	 �� 
J�� �² 	O�¸ �? �• �Ü 2 �À �ã �á �6
�¢ �q�� �• �ú �f 
c �Ž �f �Ð 123.60%�� �R�k 	…�Ð 40.5�H�ð�� �ø �k �f
3.16%����
É��	…�Ð 23.27�H�ð��

�â 
“ �Í C1 �ã �q �¤ 
x �² �� �ž �c �á �Ì �õ �i �– �Ï �B�ô �C�} �� �i �–
�ü �� �¨ �� �� �—� �3 �? �• �� �Ô�� �� �‰�Ï �B�æ�¢ 	¸ �7 �æ�\ �� �‰	…�¢ 	¸
�u �� �• �¸ �¢ 	¸ �Ò�¸ �b �Ö	©
Q�^ �� 105�� 2�# �” �� �á �¤ �� �­ �
 �ø�¤ �Ü��

�• �. 0j �€ �r �ô �Ž �	 ,Í �  )k ��

�� �š �� �¥ 
¢ �ª �; 
� �ß �× 
× �  �f

�¥ 
¢ �ª �; 
� �^ �< �V 
ì �> �c �� �P �  �o �‹ �Z 
� �‚ 	©�� �· �< A
�� �z �� �� �� �é �� �� B �� �z �� �V �� �é �� �Ž �) �N�o �Z �W�ê �� �� ��
�  �� �é �” �� �z �ã �� �ö �± 	Y�Ž �) �� �é �” �� �z �ã �  �¥ 
¢ �ª �; 
� �� ��
�ö �š �B�× �N�Z �ê �  �� �ê �� �z �� �ü �s �� �ê �� �z �ü �µ �< �V�� �  �” ��
�z �� �
 �¢ �¦ �� �N�V�¡ �ü �s �� �ê �” �� �z �½�ë �Ð L�� K�� I�� H�� F��

+ 
ê �� �' �Æ�� M�� E�� ,¸ �Y�¸ 9¹ � �J �� �z ��

�• �r �• 
� �< 51 �N 89 �� �ã �� 
� �Ê �ö �¥ 
¢ �ª �; 
� �ò �¤ �å � 
�Ð�ß 1 �5 �ã �� 
+ 
ê 1 �5 �ã �� �' �Æ1 �5 �ã �� �¥ 
¢ �ª 1 �N 19 �5 �ã
�¸ �d �ê 1 �� 2 �5 �ã �J �� �• �Ü�¥ 
¢ �ª 3�� 6�� 8�� 9�� 10�� 12 �¸ 13
�5 �ã �J �6 �k �• �á �õ �L 	…�  �w
J �� �? �¢ �q �	 �� 
J �Ð�; �� �c �q �Ø�W
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�w�� �• �Ð�¥ 
¢ �ª 
J �¥ �� 
Ç�‘ �o �‹ 
� �± �; 	M�  �w
J �¥ �ß �š �� �+ �w

J �¥ �  �¢ �q �z �Ð�Ü�t �7 �• 	r �Í 	� �î �� �V�v �z �� �° �ü �z �¸ �$ �Í �z
�Ü�  	� �î �� �� �E�� �Ä �¥ 
¢ �ª 13 �5 �ã �¤ �å �� �S �d �� �d �Ê �  �å �ã
�ò �� �6 �k �• �á �õ �L 	…�  �þ �w
J �õ �6 �� �E�¥ 
¢ �ª 
J �¥ �Ü�  
7 �d �š
�À�¢ �q �ã �� �· �Ñ�< 94 �� �E�&�¢ �q ��

�
 �^ �• �ô �¥ 
¢ �ª 
J �¥ �‘ �¦ �¶ 	• �� �z �M
� �; 
� �  �Ê
J �¥ �£ �� ��
�¤ �ì �å �] �� �¢ �q �f 
 �� �¯ 
� �Ü�t �œ�Ð�; 	M�¢ �w�î �� �? A �� �z ��
�P�� �ä �ß �¢ �w�î �� �q �¢ �ß �w
J �� �V�± �� �Œ
× �N�¥ 
¢ �ª 
J �¥ �Ü��

�Ä �w
J �q �Õ�ø �x �• �ý �� K �¸ L �õ �6 �Ð�q �Õ
7 �> �  �õ �6 ��
�ñ �� �¥ 
¢ �ª �; 
� �  �w�œ�� �• �M�¥ 
¢ �ª �; 
� �V � �� �é A �� �z � 
�� �P�� �N�� �P�� �w
J �q �Õ�w�� �  I�� �' �Æ�¸ M �J �õ �6 �ñ �¾�• A
�� �z �w�
 �� �w
J �w�3 �˜ �• �� �ñ �+ �� 
4 �� 
J �¥ �q �’ �� �q �Õ�� �¥ 
¢
�ª �; 
� �? K �� �z �? �� �N A �� �z �ã �%
7 �> �  �w
J �× 
× ��

�x �� �¡ �± �« �� �f 
 	h �t �ó �è �+ �c �€ �  �; 
� �è �� �X�± �ì �%�¶
	• 	…�Â�¤ �å �  �� �z �} �ì �; 
� �� �� �E�• �c �� �z �6 �J �S�– �� �• �õ �z
	å �x �ˆ �ë �} 
� �Ý�ý �� �E�‡ �_ �¨ 	j �< 	©�%�¡ �± �« �� �f 
 �  �# �u �¸
�¡ �± �« �� �f 
 �ö �M�˜ �± �� �< �; 
� 
‚ �e �Ý�ý �  �Û�� �â �� �� �� �< ��
�z �W�ê �� �ö �ü �M�� �� �3 �? �= �€ �õ �d �M K �� �z �? �� �õ �c �
 �^ � 
�õ �¯ �; 
� �Ý �ý �� �‰�M�¤ �å �¥ 
¢ �ª 19 �5 �ã �d �� �` �í �· �‘ �Õ�- ��
�¥ 
¢ �ª �; 
� �Í �X�¤ �å ��

�Ð	m�t �; 
� �M�˜ �ß 	t �Ï �� 97 �� �N 99 �� �ã �� 
� �Ê�� K �� �z
�N A �� �z �ã �Í �X �Ž �* �®�± �« �� �‹ �� �� �‹ �� �� 
] �K �Ñ�  �Þ �� �k
�� �= �� 
+ 
ê �� �, �± �˜ �o �� �€ �…�, �� �d �ê �� �ª �m�š �´ �� �« �� �f 
 
�Ï �j �Å�M�˜ �< 102 �� �È�� ��

�­ �
 �¥ 
¢ �ª �; 
� �ò �6 �k �  �þ �w
J �õ �6 �ò �^ �< �� �ê �� �z �¯ �û
�  �� �z �M
� �> �c �� �> �c �¨ �� �z �l �� �± �û �� �æ�õ �z �  �M�ã �Ý�� �þ
�ò �w
J �  �� �z �M
� �; 
� �� �� �®�± �« �� �M�˜ �� �« �� �µ �� �M�˜ �d ��
�� � �� �é �  A �� �z �� L �� �z �q �ç �� �ö �%�ø �ê �� �� �ê �� �z �� 	8
�%�• �Ì �  �� �z �$ 	ð �� �ì �%�! �} �þ �º �w
J �� �k �u �� �ñ �o �‹ �± �t �o
�� �t �7 �? �• �  
� �Í �} �^ �ˆ �ë �� �Ü�t �7 �� 
É�  �” �� �z �� �~ �� �ö �Þ
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�� �, �± �� �d �ê �š �´ �q �¢ �! �� �q �¢ �  	( �� �; 
� �� �­ �× �t �K�ê �� � 
�c �€ �� �¼�• �w
J �× 
× �� �‘ �• �� �• �r �• 
� �¼�¡ �x �®�± �« �� �f 
 � 
�W�O�� �ó 
w�ì �• �  �å �] �À�  �� �Í �X�¤ �å �Ï �q ��

�� �¡ �� �o �Z �; 
� �ß �× 
× �  �f

�o �‹ �Z 
� �‚ 	©�ß�V
ì �> �c �¡ �o �‹ �Z 
� �ö �õ �ø �¥ �Ð�o �‹ �V
� ��
�� 
� �Ž 	• �ö �õ �� �¦ �+ �Ž �ö �õ �� �¢ �� �ß �w
J �� �` �ø �€ �ê �� �� �ê �V�Œ

× �o �º �ò �˜ �^ �< �� �V�Ž �ö �õ �ã �  �V
ì �; 
� �> �c �± �� �ñ �+ �� �ö �ö �õ
�• �; �� �c �€ �; 
� 
l �� �E�Q�� �V
ì �> �c �Ð�„ �• �å �] �× 
× �ß�õ �c ��

65 �� �� �c �€ �õ �u �� �ã �¯ �õ �u �� 	h �©�� �…�©�� �« �� �J �¤ �ì
	� �A�� �� �o �Z 
V�u �¹ � �ê �� �; 
� �) �V
ì 2 �5 �ã �� �> 	� 300 �õ �� ��
�Ý �� �¬ �ë �; 
� �� �€ �< 67 �� �] �â �o �Z 1 �5 �ã �o �Í �X �¤ �å �� �� �õ
�z �� �Q�ö �¥ 
¢ �ª 	� �î �� �û �Ì �< �V
� �õ �z �ß �$ �Í �z �� �± �³ �� �ö �‡
�z 	s �î �Ü�%�w
J �¢ �q ��

�ö �o �Z 1 �5 �ã �¤ �å �d �� �• �r �• 
� 
� �Ê�ö �o �Z 1 �5 �ã �» 
] �¤
�å �o �Z 2�� 3�� 4 �� 5 �5 �ã �J �� �o �ö �’ �× �û �n �  �; 
� �� �¤ �å �s 
ú
1 �5 �� �o �Z 8 �5 �� �• �Æ�v 1 �5 �� �Ý 
ú 1 �5 �� �ó �z 1 �5 �J �ã �� �o
�ñ �� �O�ò �Û�� �² 
É�� �‰�¸ �E�o �Z �õ �c �  �å �] �Ï �q ��

82 �� �� �� �• �r �• 
� 	h �t �á �× �V 
ì �> �c �  �å �] �Ï �q �� �å �]
� �ê �; 	M�- �� �� �z �M
� �; 
� �� �� �¤ �å �, �T 2 �5 �ã �� �%�« �� 
l ��
�u �³ �ß �®�u 1 �5 �ã �� �` �Õ�d �² �ñ �þ �ò �z �¥ 
¢ �ª 	� �î �  
Á�w�� �o
�! �%�t �  �6 �k �� 98 �� 	w�Z �Ú�Q�? �õ �z �M
� �Ð�¤ �å �­ �À�ß �¥ �¸ 1
�5 �ã �� �¤ �Í �‡ �B�Ü�o �� �w
J �Š�Ñ�� �¬ �� �W�O�¼�� �w
J �× 
× �� �÷
�� �þ �w
J �z �� �þ �w
J �; 
� �� �õ �z �M
� 
× �©�ò �• 
1 �K�� �) �È�� �Ú
�@�w
J �¢ �� �� �Œ
× �p 	ø �‘ �� �² 
É��


4 �� �õ �þ 	� �A�W�O�� �o �Z �; 
� �  	©�w�` 
× �‘ �= 	< �õ �c �  �w
J
�ö �± �t �o �� �t �7 �? �• �  �o �‹ 
� �Í �} �^ �ß �
 �� �� �¦ �$ �Í �z �  	� �î �Þ
�¾�• �Œ
× �E�• �� �E�ö 	h �t �M�˜ 	©�%�  �« �� 	¢ 	n �d �6 �k �� �o �Z �; 
�
�ä �× �%�¶ 	• �Ì 
� �Ê�� �Æ�; 
� �� �� �o �Z �õ �c �%�• �{ �9 �n �o �Z �; 
� � 
�s � �} �ì �; 
� �� �� �· �` 
× �%�w
J �Œ�º �� �� �• �‘ �o �Z 1 �5 �ã �? �V��
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�¾�w�‚ �w�× �� �� �%�K�� �  �s � �} �ì �; 
� �� �• �) �È�� �) �o �Z 1 �5 �ã
�^ �Ï �  �; 
� �> �c �� �%�w
J �× 
× �� �Ú�	 �œ�¡ �± �« �� �$ �ã �¾�‡ �Ä�� 
V

� �» �æ�´ �f 
 �# �u �%�z �� �� �s �…�= �Ì 
� �Ê�� �Æ�; 
� �  �� �ù �Ý�ý ��

�Ð�þ �b �¡ �± �« �� �f 
 �ö �M�˜ �± �  �Û�X �ß �Ï �� �• �r �• 
� �<
99 �N 100 �� �ã �� �ö �o �Z �õ �c �‹ �q �®�± �« �� �� �? 
É 
× �� �o �Z �õ
�c �  �
 �^ �; 
� �%�� �= �€ �  �d �M�� �Õ�� �û �¤ �å �� �� �%�t �  �6 �k ��
�Š�` �e �• �Å�o �Z 1 �5 �ã �; 
� �ã �  �1 �þ �� �Í �š �� �  �M�o �Z �õ �c �w

J �Œ
× �  �` 
× �p 	ø �� �ó �˜ �• �C�þ �w
J �; 
� ��

�” �Í �X	� �A�ø�Z�+ �®�± �« �� �f 
 �� 	h �t �ó �è �‡ �z 	s �î 
&
� �Å
�Ò�Ü�t �œ�Û�
 �ì 	n 
&
� �ß �c �€ �; 
� �è �� �e �D�
 �¢ 	� �A�W�O�� �Õ� 
�f �+ �c �€ �‘ �• �%�• �å �] �× 
× �  �M
� �; 
� �� �‘ �• �� �• �r �• 
� �¼�¡ �x
�®�± �« �� �f 
 �M�˜ �  �W�O�� �ó 
w�ì �• �  �å �] �À�  �� �Í �X�¤ �å �Ï �q ��

�� �®�� �˜ �Ï �; 
� �ß �× 
× �  �f

�˜ �Ï �; 
� �^ �< �¥ 
¢ �ª �c �N�P�� �î �< �V 	n �ß �ò �T �; 
� �� ��
	n �ß �Ê�' �; 
� �ã �� �Ð�š �Y�# �/ �ß �� �z �M
� �; 
� �� �˜ �Ï �� �z �‘ �š
�B�× �× �N�Z �W�ê �o �ê �V�¥ �$ �ß �” �� �z �� �ß �Ü�  �; �� �z �� �+ �� �z
�Ð�Z �V�o �N�� �W�ê �� �V�� �ö 	� �º �˜ �Ï �� �a �­ �Ñ�š �´ �d �ø �ê �Z ��
� �� �� �c �€ �� �õ �u 	� �A�� �‡ �_ �ü �� �• �¥ 
¢ �ª �c �€ �å �] �  �� �\ ��
�˜ �Ï �; 
� �  �þ �ò �w
J �) �È�û �º ��

�• �r �• 
� �< 80 �� �ö �õ �T �k �a �­ �Ñ�ß �˜ �Ï �; 
� �¤ �å �˜ �Ï 1 �5
�ã �� �o �< �ê �Z�� �� �� �  �$ �Í �z �¤ �V�	 �� 
J �� 81 �� �- �� �˜ �Ï �� �z �V
�P�ß A �õ �6 �� �� �P�ß C �õ �6 �¤ �å �˜ �Ï 2 �5 �â �ê �ã �� �ø �Ð A�� B��
C �� D�� 4 	•�â�ê�ã�
�� ���Õ�ò���w
J�Š�Ñ ���/�•�þ�‡�˜�Ï 2 �5
�ã �  �« �� 	¢ 	n �� �˜ �Ï �; 
� �w	©�Ò�M�˜ �S�– �� �7 �” �� �z �u �ç �` 
× �%
�� �� �z �� �ö �˜ �Ï 1�5 �ã �Z�P�n �k �%�š �; 
� �� �ö �9 �> �< �˜ �Ï 1�5 �ã ��

�¦ �< �c �€ �õ �u �; 
� �  �Û�� �â �� �E�¡ �± �« �� �f 
 �� �s �� �ù �M�˜
�˜ �Ï �; 
� �� �ñ �+ �• �r �• 
� �< 101 �N 102 �� �ã �� �ö �˜ �Ï �; 
� �ä �× �‹
�� �®�± �« �� �� 
É
× �å �C�; 
� �Ý�ý �� �M
� �Ò�Ý�� �o 
w�ó �• �ì �  �> �×

× �å �] �À�  �� �• �r �• 
� �” �Í �X�x �®�± �« �� �f 
 �  �M�˜ �W�O�� �* �ì
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	©�%�  �¡ �± �« �� �f 
 �� �ó 
w�ì �• �  �å �] �À�  �� �Í �X�¤ �å �Ï �q ��

�� �s �� �ª �� �� �; 
� �ß �× 
× �  �f

�o �‹ �= 	< �õ �c �¨ �± �t �o �� �t �7 �? �• �  
� �Í �} �^ �! �� �ˆ �ë �� �Ý
�� �š �B�× �> �P�Z�� �× �‚ �X�o �• �‚ �Œ�ø �Õ�  �� �Q�� �z �� �� �� �t �= ��
�z �� �= �� �� �z �� �ß �Ì �� �z �� �d �ù �� �z �� �ù 
ì �� �z �� �; �ß �­ �� �z �J ��
�ö �ü �s �� �z �  �� �# �³ �c �Î �€ �š �B�× �� �z �M
� �� �¸ �ú �  �; 
� �� �� �~
�� �è 
ê 
ú �o �§ 
&�; 
� �� �� �= �� �o �u 	Ä�; 
� �� �� �ª �� �� �; 
� �� �� �®

ú �; 
� �� �k �%�Å�± 	Y�� �z �� �» �  �ï �X	( �� �� �¦ �N�E�Z �%�¥ �¢ �©	(
�� �� �O�g �­ 	( �� �� �Y�Í 	( �� �� �˜ �¸ �Í �� �Ç�, 	( �� �J ��

�ü �s �; 
� �Ü�� �ü �Y�‘ �o �‹ 
� �± �; 	M�  �w
J �q �c �� �• �Ü�� �•
�r �• 
� �< 53 �� �� �< 	< 
9 �ª �� �� �N�V � �  �ª �� �� �; 
� �� �� �¤ �å
�  �ª �� �� 1 �o 9 �5 �ã �� �� 
É �¤ �å �  2 �5 �� 3 �5 �� 5 �5 �ã �J �� �ö
�‰
+ 	� �z �Ü�¤ �V �w
J �� �ß �d �� �< 87 �� �Ê �Õ�¤ �å �ª �� �� 8 �5 ��
9 �5 �ã �� �¼�%�K�� �w
J �6 �k ��

�ª �� �� �; 
� �� �� �• �  �‘ �N�N�u 
s �Z �N�d �ù �ª �O
V �À �c �€
�Ü�� �d �ù �� �z �� �ù 
ì �� �z �ü �Ž �) �; 	M�� �z �� �} �+ 2 �) �� �z �  �c
�¢ �� �z �� �c �¢ �¸ �ú �� �c �¢ �� �6 �> �c ��

�ö �ù 
ì �� �z �  �± �û �� �¦ 2 �®
� �ø �¥ �� �N�� �Z �� �u 
s �J �®	•
�; 
� �> �c �� �ö �N�� �Z �Ž 	• �> �c �ò �ò �%�w
J �6 �k �� �E�ö �u 
s �> �c ��

Ç�¤ �å �u 
s 1�� 2 �� 3 �5 �ã �� �ò �‘ �¤ �V�• �� �= �L 	…�  �w
J ��

�ö �ù 
ì �� �z �  �¯ �û �� �d �ù �� �z �± �û �� �� �· �? �; 
� �®
� �ø �¥
�Ð�®	• �; 
� �> �c �� �ü �s �; 
� �> �c �� 	� �A�d �� �� �· �‘ �• �M�ã �) �È
�  �M
� �; 
� �� �• �%�w
J �× 
× �� �k �u �ö �‚ �X�ù 
ì �� �z �ß �; �ß �­ ��
�z �� �d �ù �� �z �� �� �· �Â�� �z �J �± �¯ �û �Ï �� �� �· �%�� �z �c �¢ �M
�
�  �` �å �; 
� �� �ö ��

�÷ �� �ª �� �� �; 
� �� �� �Ñ�%
� �ø �  �; 
� �> �c �%�w
J �6 �k �¢
�q �� �o �ñ 	©�%�¡ �± �« �� �f 
 �Û�z �� �~ �� �d �ù �ª �O
V�À�ä �× �� �«
�� �f 
 �# �u �w�Û�C�X�E�– �� �� �{ �Â�; 
� �> �c �Ý�ý �� �w
J �Œ
× �p
	ø �Û�? �� �â �� �¤ �å �t �  �� 
Â�c �  	t �Ï �i �R�� �‰�Ð
× �Í �š �� �  �M



82

�d �ù �� �z �� �ù 
ì �� �z �± �¯ �û �ã �� �’ �× �c �€ �� �é 	• �` �å �; 
� �  �C
�� �/ �ý �� �� �z �  �C�� �W�ê �^ �� �� �` 
× �  	t �Ï �� �• �r �• 
� �ö �ª ��
�� �; 
� �� �c �€ �$ �â �Í �X�®�± �« �� �� �« �� �k 
` �‹ �� �Ï �B�< 102 ��
8 �# �á �× �N 103 �� 9 �# �W�� �� �� �Š �Í �X �« �� �f 
 �M�˜ �Ï �q �� �‘
�• �� �• �r �• 
� �¼�¡ �x �+ �®�± �« �� �f 
 �  �M�˜ �W�O�� �* �ì 	©�%� 
�¡ �± �« �� �f 
 �� �ó 
w�ì �• �  �å �] �À�  �� �Í �X�¤ �å �Ï �q ��

�� �å �� �Ç�, �; 
� �ß �× 
× �  �f

�Ç�, 
J �¥ �^ �< 	< 
9 �k 
� �� �Ñ�Å�ß �Q�Ñ�� 	� �î �< 	< 
9 �€ �N�V
� 8 �õ �i �Ï �� �• 
J �¥ �? �Ç�, 	( �� �Ð�; 	M�; 
� �� �– �V�V�N�o �� ��
�Z � �W�ê �� �• �; 
� �V	n �Å�˜ �¸ �Í 
J �¥ �û �’ �� �N�� �� �Å�O�g �­ �w

J �¥ �û �! �æ�� �Ç�, 	( �� �õ �Ó�O�ê �õ �z �Ð�± �t �7 �ß �Ç�, 	s �î �� � 
�Í �z �� �õ �¯ �; 
� �
 �Þ 2 �) �‘ �O�ê �õ �Ó�ß 	� �– �N�o �Z �W�ê �  �V�§
�Æ�� �z �� �C�¥ �v �� �z �� �! �ù �� �¦ �V�N�� �ø �¥ �� A�� B �¸ C�®�õ �6 ��

�Ç�, 
J �¥ �ß �¤ �å �× �< �! �� 
# 
É�� �¦ �! �• �¢ �ö �V�§ �Æ�> �c �á
�× �Q�¤ �’ �š �À �ã �d �� �ƒ 	O�< �• 
J �¥ �V 	n �V �§ �Æ�> �c �Ô�¤ 40 �À
�ã �� �< �’ 1 �z �N 12 �z �ã �  �< �w
J �z �V �Â �Ä �Õ�w
J �� �E �ö �� 	n
�C�¥ �v �> �c �  7 �À�ã �� �
 �V�� �Õ�w
J �¢ �q �� �• �� �¤ �° �µ �< �ã �P
	� 1000 �õ �� �• �b �ß �< 
� �ã ��

�Ï 
‰�d �� �Ü�~ �° �w�õ �h �æ�” �� �K�� 48 �� �¶ �� �Ç�, 38 �5 �ã
�R�P �¤ �å �� �¥ �< �Õ�¤ �…5 	• �> �� �w
J �z �� �Š �’ 17A �z �� �’ 18
�z �� �’ 19 �z �� �’ 20 �z �¸ �’ 21 �z �± 
� �� �E �V �w
J �¢ �q �� �• �d
�
 �? �P
� �õ �z �Ð�­ �À�z �� �Ä�Õ�¤ �å �P
� �õ �z �� �¤ �V�û �Ì �u 
s �ß
�w
J �� �Ç�, �; 
� �w
J �…�a �Õ�u 
s �� �­ �
 �ì �x �Ê�¢ �q �Ü��

�Ç�, �w
J �; 
� �  �¢ �q �z �Ä
5 �= �T�z �? �¯ �˜ �å �• �Í �z �Ô�ø�� 32
�z �� �• 	( �� �Ý�� �d �õ �{ �’ �× �õ �c �¢ �w�î �ß �w
J �� �• �> �c �ò �Ü�� �o
�þ �� �ö �< �z �ß�; 
� �M
� �ò �� �Ý�� �ü �z �¢ �q �ß
¯ �6 �� �Ø�W�w
J �¥ ��

(1) �Ç�, 84 �5 �å �ã �ß �å �]

�Ç�, 
J �¥ �^ �< 	< 
9 �k 
� �� �Ñ�Å�ß �Q�Ñ�� 	� �î �< 	< 
9 �€ �N�V
� 8 �õ �i �Ï �� �• 
J �¥ �? �Ç�, 	( �� �Ð�; 	M�; 
� �� �– �V�V�N�o �� ��
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�Z � �W�ê �� �• �; 
� �V	n �Å�˜ �¸ �Í 
J �¥ �û �’ �� �N�� �� �Å�O�g �­ �w

J �¥ �û �! �æ�� �Ç�, 	( �� �õ �Ó�O�ê �õ �z �Ð�± �t �7 �ß �Ç�, 	s �î �� � 
�Í �z �� �õ �¯ �; 
� �
 �Þ 2 �) �‘ �O�ê �õ �Ó�ß 	� �– �N�o �Z �W�ê �  �V�§
�Æ�� �z �� �C�¥ �v �� �z �� �! �ù �� �¦ �V�N�� �ø �¥ �� A�� B �¸ C�®�õ �6 ��

�Ç�, 
J �¥ �ß �¤ �å �× �< �! �� 
# 
É�� �¦ �! �• �¢ �ö �V�§ �Æ�> �c �á
�× �Q�¤ �’ �š �À �ã �d �� �ƒ 	O�< �• 
J �¥ �V 	n �V �§ �Æ�> �c �Ô�¤ 40 �À
�ã �� �< �’ 1 �z �N 12 �z �ã �  �< �w
J �z �V �Â �Ä �Õ�w
J �� �E �ö �� 	n
�C�¥ �v �> �c �  7 �À�ã �� �
 �V�� �Õ�w
J �¢ �q �� �• �� �¤ �° �µ �< �ã �P
	� 1000 �õ �� �• �b �ß �< 
� �ã ��

�Ï 
‰�d �� �Ü�~ �° �w�õ �h �æ�” �� �K�� 48 �� �¶ �� �Ç�, 38 �5 �ã
�R�P �¤ �å �� �¥ �< �Õ�¤ �…5 	• �> �� �w
J �z �� �Š �’ 17A �z �� �’ 18
�z �� �’ 19 �z �� �’ 20 �z �¸ �’ 21 �z �± 
� �� �E �V �w
J �¢ �q �� �• �d
�
 �? �P
� �õ �z �Ð�­ �À�z �� �Ä�Õ�¤ �å �P
� �õ �z �� �¤ �V�û �Ì �u 
s �ß
�w
J �� �Ç�, �; 
� �w
J �…�a �Õ�u 
s �� �­ �
 �ì �x �Ê�¢ �q �Ü��

�Ç�, �w
J �; 
� �  �¢ �q �z �Ä
5 �= �T�z �? �¯ �˜ �å �• �Í �z �Ô�ø�� 32
�z �� �• 	( �� �Ý�� �d �õ �{ �’ �× �õ �c �¢ �w�î �ß �w
J �� �• �> �c �ò �Ü�� �o
�þ �� �ö �< �z �ß�; 
� �M
� �ò �� �Ý�� �ü �z �¢ �q �ß
¯ �6 �� �Ø�W�w
J �¥ ��

(2) �Ç�, 85 �5 �å �ã �ß �å �]

�� 	h �t �/ �• �� �] �f 
 �Å�Ï �j �` �« �� 	¢ 	n �� �� �* �ì �ã �¯ �õ �u �f

 �M�˜ �Ç�, �; 
� �Z �� �• �� �6 �k �Ç�, �; 
� �Z �� �• �ß �Þ�• �õ �6 �V�Ð�;
�ß �­ �� �z �� �N�Ð�ß �Q�� �z �� �� �Ð�Ç�, �� �z �� �ã �! �� �Ý�� �š �@�´ � 
�� �z �õ �6 �� 
4 �� �ã �¯ �õ �u 
c �š �¡ �Ç�, �o �Þ�• �õ �c �é �ã �� �¤ �…�ß�õ
�z�Í�X���) ���Ç�, 57 �5�ã�ß���¤�…�ß�•	r�Í	��î���Z�C�X�w�Þ
�• 1 �5 �¸ 3 �5 �ã �J �¢ 	� 66 �õ �� �� �` 
× �Þ�ß �Q�� �z �! �ù �E
Á�w
�
�ø �õ �z �� �E�Þ�• 1 �5 �� 2 �5 �� 3 �5 �ã �^ �< �• �õ �6 �9 �%�w
J �6 �k ��
�Þ�• 2 �5 �ã �? 16/64�G�þ �» �^ �� �Q�� �Ò
É�Q
J �! �q �	 �� 
J 2.6 �ó �´
� �õ �� �� �c �q 56 �õ �©�õ �z �, �� �Þ�• 3 �5 �ã �Q�w
J �W�O�< �‰
+ 	�
�V�! �q 	� 1.79 �ó �´ � �õ �� �	 �� 
J �� �õ �z �, 	� 65 �õ �©�� �ñ �+ �ñ ��
�+ �� �z �M
� �õ �6 �> �c �þ �º �w
J �  �! �} �_ �> �� �Þ�• �õ �c 3 �À�ã �! �N
�E�q �Ð�&�� �¤ 	O�ö �‰
+ 	� �î �� �Ç�, �’ 13 �z �� �¢ �q �	 �� 
J 2,680 �ó
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�´ � �õ �� �� �Ø�W�w 1,275 �õ �©�� �c �q �õ �z �, 12.6 �ó �õ �©��

�í �Ð�¤ �å �Þ �• �; 
� �; 	M�w
J �¢ �q �z �‰
+ 	� �ß �w
J �þ �º �×

× �� �< �ß �Q�Ñ�A �­ �š �´ �� �¼�Š �Ç�, 57 �5 �ã �` �®�ä �× �� �$ �? �â
�ê �ã �¤ �å �Ç�, 85 �5 �å �ã �� �? �‰
+ 	� �î �� �Ç�, �’ 13 �z �� �Ð�­ �À��
�² �â �ã �P�Ð 2,900 �õ �� ��

�M103 �� 6 �# 	  �á �¤ �å �d �� �Š�? �Ç�, 57 �5 �ã �` �®�ä �× �Ð�û
�Ò�D�Õ�� �� �é 
Q�^ �ü �* �} �] �ã �Â�£ �õ �� �T�¥ �¢ �q �Ü�ß�Ç�, 72 �5 �ã
�ã �Â�� �� �ñ �D�Õ�¢ �q �” �$ 	Å�ê �� �£ �õ �ß �¦ �Â�� �
 �Œ�Ÿ�b �õ �; �� �³

# �ã �Å�� �= �D�Õ�¯ �� �¡ �? �Ç�, 72 �5 �ã �ã �Â�I �Ð�¤ �ã 
` �®�� �­ �
 �Ñ
�� �i 
©�Á�õ �È�� �� �” �| �Ê�³ �j �¤ �
 �¨ �³ �ˆ �û 
� �ß�ß�X�ˆ �B�Ö��

�K�g �· �c �d �» �� �Ø�ˆ �#

�« �� �f 
 �N�­ �
 �Ð�&�� �Ú�‘ �w
J �å �] �‡ �B
7 �¨ 	h �• �  �õ �¯ �Ò
�x �• �� �x �� �� �Û�d 
� �± �� 
V�€ �å �] �� �� �é 	† �† �> �# �u �  �« �� �f 
 
�• �M�˜ �õ �¯ �õ �u �Û�` �� �ñ �+ �� �Ü�w�õ �h �Ð
« �H�w
J �å �] 
� 
Š�� �<
70 �� 8 �# 16 �! �� �ö �o �V�€ �° �� �ê �´ �« �� �f 
 �Ï �j �Ü�� �� �Ì 
# �ë
�• �Ð
V�€ �° �w�å �] �Ï �‘ �å �f 
 �Ï �j �£ �� 75 �� 7 �# 1 �! �þ �• �‘ �å �f

 �Ï �j �Ü�� �� 79 �� 1 �# 1 �! 
V�€ �° �w�å �] �Ï �þ �£ �Ð
V�€ �� 
V�u �°
�w�å �] �Ï �� �Ü�� �ë �• �Û�Q�� 87 �� 4 �# 16 �! �� 
V�€ �� 
V�u �° �w�å
�] �Ï �Å�o �‹ �w�k �å �] �ƒ �Ï �ì �‚ �� �Ü�� �þ �ë �Ð�å �] �f 
 �Ï �j �Ü�� ��
�ì �� 	S�ñ �Ü�w�õ �h 
V�€ �� 
� �± �� �~ �u �k �c �‘ �å �f 
 �Ï �j �Å�å �] �f

 	ó �ß �[ �´ �Å�” �j �� �û �1 �í �Û�ß 	� �A�þ �Í �� �? 
« �} �« �� �f 
 �Ï �j
�I �\ �Ð�; �� 91 �� �å �õ �r �• 
� �� �´ �� �å �] �f 
 �Ï �j �Ü�� �Å�~ �u �å �õ
�Ï �ì �‚ �� �´ �~ �u �å �õ �� �f 
 �Ï �j �Ï �� 102 �� 8 �# 1 �! �£ �R	h �
 �þ
�• �Ð�~ �u �• �\ �Ï �� �x �` 	S�ñ �û �1 �ß�f 
 �Ï �j �Å�I �\ �• �\ ��

�z �. & �ç  ‡  å �¶ 2ä�  �) �X#ž�Ø�‚

�* �ì �« �� �f 
 �Ï �j �û �^ �B�œ�� GeoDepth�� 3D Kirchoff �¦ �k �X
128 cores�� 
¼�˜ 256 cores�� �ñ �� �®�± �« �� �f 
 �Ï �j �0 	M�Â�Ä�« �ã
�� �: �f 
 �� �? �� �ô �f 
 �Ï �j �ø �‚ �Í �X�� �« �� �f 
 �Ï �j �> �^ �B�œ�<
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104 �� 9 �# �ö 	©�%HP Blade460 G1�� �< 97 �� 11 �# �Ë�� �� �• �; �¯
�� �I �Ë��  HP Blade460 G9�� �} �˜ �þ �	 �Ð�! �• �� �§ �£ �� �j �I �; �! ��
�¦ 	©�Ò	O�˜ �; �! 16 �§ �� �§ 2 CPU �� CPU 4 core�� 16 �§ �Ô 128 core 
�Õ�� �I 16 �§ �� �§ 2 CPU �� CPU 8 core�� 16 �§ �Ô 256 core�� �� �§ �£
�j �I �; �! �q �• �B�œ�� �G RedHat Enterprise Linux Server release 6.5��
�þ �� �B�œ�¦ 	©�Ò 20TB �Õ�� �I 150TB�� �õ �…�† �3 �× Raid 6 �• �; � 
�� �� �G�� �+ �Ä
~ 
« �� �  �‚ �X�} �˜ 
× �©�Å�f 
 �þ �� �« �ã �� �` �Ä
~ �þ
�b �­ �
 �®�± �« �� �f 
 �Ï �j �&�� �� �Ï �j �‡ �B�Ü�f 
 �� �: �« �ã �Û�X� 
�E �ë �� �Î �€ HP Blade460 G9 �  �Ë �� �� �G�� 87 �� 9 �# �Ë �� �ß SGI 
Origin 2000 �¬ �� �B�œ�· �Î �ß �” �� 
c �• �W�¤ �$ �m��

�­ �
 �« �� �f 
 �Ï �j �> �^ �B �œHP Blade460 G9 �• �; �� �è
2-1�� �• �¸ �Ë�� �ê 
1 �T �ƒ ��

1 
� 24 �ã �G LTO5 �…�´ �!

1 
� 8 �ã �G LTO4 �…�´ �!

4 
� 
Q�ã �G LTO5 �…�´ �!

1 
� SUN Ultra80 �- 
1 �j �I �ã

1 
� HP XW9400 �ó �è �j �I �ã

5 
� HP XW9400 	• �¢ �Ï �q 
¯

3 
� HP XW6600 �Ô�£ �Ï �q 
¯

1 
� OCE TDS700 36�G�Ï �¬ �� �� �ª �ó �è �!

1 
�  HP T2300 42�G�À�T �c �Ï �� �ó �è �!  

�· �. & �ç ,� 2ä�  �ç ,Ö

�å �] �f 
 �Ï �j �Ü�� �M 70 �� �� �´ �? �• �� �ñ �� �« �� �f 
 �Ï �j �ß
�0 	M�� �7 �M�©�á �6 �  �B�� �u �� 
� �Ê�M�~ �u �� �Í �  �û �1 �  �  �• �û
�^ �� �^ �� �¡ �± �� �®�± �« �� �f 
 �Ï �j �û �^ �� �‘ �q �ã �ë 	¢ 	n �Ï �j �û
�^ �� 
� 
~ �� �¾�ø �Z �Ï �j �û �^ �� �õ �u �Â�/ �Å�« �q �Â�$ �Ï �j �û �^ �� �¡
�± �� �®�± 	h �ì �
 �P�Z �Œ�^ �Ï �j �û �^ �� �» �Z �� �¡ �± �� �®�± �ø 	ã �Ø��
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	” �” �Ï �j �û �^ �J �� �X�€ �  
« �H
V�€ �� 
� �± �f 
 �Ï �j �� 
l 
G�f 
 �Ï
�j �ß �# �u �� 
« �} �« �� �f 
 �M�˜ �� �u 
s �9 �ü � 	n �ß �f �
 �� �ü �s �ü �»
�þ �  �f 
 �� �� �ã �^ �  �] �â �� �õ �¯ �õ �u �  �  �M�%�Ä�Ä�  �† 
Š��

�× �� �• �� �Î �€ �å �] �í �Û�Û�� �L �Í �� �« �� �f 
 �Ï �j �q �• �Û
�Õ�� 	j �< �	 �œ�ß �š 
â �Ï �j �� �E �‘ 
Ê �d �“ �� �¡ �� �  
l 
G�f 
 �Ï
�j �� �æ�N�T �¥ �M�˜ �� �þ �ò �z 
l �� �ø �Z �  � �ê �6 	å �� �ñ �+ �� �Ð�ñ
�� �Ä�Õ�å �] �f 
 �ß �¡ �� �þ �Ï �j �
 �ì �} �£ �� �o �* �ì �å �õ �r �• 
� �ß
�~ �- �ì �q �å �] �K �r �� �< 96 �� �t �Ë 	� �~ paradigm �õ �h �ß probe/
vanguard 2D/3D �ß �w
J �þ �ò �z �« 
~ �� �¾
l 
G�Ï �j �� 
l �X�þ �Ï �j
�û �^ �š 	É�� �{ �£ 	h �ì �
 �« �q 
� 
~ �Î �� �¾�Q�þ �� AVO�� �ß 
l �� ��
�* �ì �õ �u �Â�/ �? �ñ �L �w
J �þ �ò �z �ß �‘ �� �e �¶ �� �- �� �w
J �þ �ò �z
�Í �X�¤ �ì �� �ß �� �ñ �� �ø �Z �Å�M�˜ �  �f �Ï �q ��

�Ü�w�õ �h �« �� �f 
 �Ï �j �B �œ�; �! �¬ �� 	© SGI O2000 �G�ê
Landmark �õ �h �ß Promax �« �� �f 
 �Ï �j �û �^ �� �þ �� �Ê �
 
V �å �Ï
�‘ �å �f 
 �Ï �j �Ü�� �< 87 �� �� �[ �; �� �× �� �• �¦ �< �¬ �� �ß �6 	å �! �t
�# �u �� �q �# �Õ�q �d �� �L 
@�[ �Î �< �ì �j �� �û �> �^ �� �Ë�� �ê 
1 �ß ��
�t �ž �� �R�å 
� �� �­ �ñ �…�† �3 �× �� disk array�� �í �Û�ß �6 	å �� �{ �Â
�f 
 �Ï �j �� �} �˜ �� �� �¦ �� �å 
� �Å�� �Ó�� �~ �- �± �« �� �f 
 �Ï �j �I
�\ �õ �h �� �f 
 �Ï �j �B�œ�; �! �¬ �� �ß �� �t �ò �Û�¹ �¸ �©�� �Î �€ �å �]
�À�  �õ �u �; 
� �! �Î �S�– �� �	 �œ�  �Ï �j � �s �Ñ�� �� �s �W�X�å �] �ß
�0 �� �� �Ð
« �> �« �� 	¢ 	n �ß �¡ �� �Z �� �M�Z �Z �� �t �× �6 	å �ß SRME
�� �Ó	n �û �1 �S�� 	ã 
R�7 �í �Û�� �� �Ñ�` �¡ �	 �œ�P�, �ß �S�� 	ã �– �

�%
� 
R�7 �� �Ú�0 	M�Ä�Õ�ß �¬ �� �} �˜ �� �+ �u �� �‘ �• �f 
 �Ï �j �Ñ
Ê
�ê �¡ �± �� �®�± 	h �ì �
 
# �ã �Å�P�Z �Œ�^ �Ï �j �� PSTM �MPSDM�� ��
�e �? 
« �} �> �M�Z �ß �õ �¯ �õ �u �Ý�ý �� �+ �9 �Ï �j �ò �0 	M
Ê�³ �Ä�Õ�ß
�¬ �� �f �œ�� 	� �	 �œ�  �¶ �« 	| �æ�N�± �< 	| �� �� �ê �0 �� �t �û �> �^ ��
�Ë�� �ê 
1 �� �€ �< 97 �� 11 �# �t �Ë�� HP blabe460 �� �ò �� �¬ �� �; �!
�B�œ�� �� �G paradigm �õ �h �ß Echos �� 	© Focus�� �« �� �f 
 �Ï �j �û
�^ �� �o �� 
¼�Ð�• 8 	• cpu �‚ �X�Ï �j �¡ �± �� �®�± �« �� �f 
 �Ï �j �û
�^ �ß 5 	• �» �Z �� �q �• �{ �£ �
 �� �Û	j �{ �£ �¢ �¶ �ß �ô �* �q �• �{ �£ �
 ��
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�� �š 	• �• 128 	• cpu �‚ �X�Ï �j �{ �£ �
 �ß �¡ �± �� �®�± 	h �ì �
 
# �ã
�� �P �Z �Œ�^ �Ï �j 
l 
G�f 
 �Ï �j �û �^ �� GeoDepth�� �� 101 �� �� ��
�I �Ð 7 	• �» �Z �� �q �• �{ �£ �
 �o �i �Ë �• �%�M�^ �q �¢ 
< �¸ 
# 	ð 	…
�Å	” �” �d 
� �Z �f 
 �^ �ß 
l 
G�f 
 �Ï �j �û �^ �� FastVel�� �� 104 ��
�� 
¼�� �I �û �> �^ �ê 
1 �� �¡ HP Blade460 G1 �� 
¼�Ð HP Blade460 
G9�� �þ �� �B�œ�¦ 	©�Ò 20TB �Õ�� �I 150TB�� GeoDepth �ß PSTM, 
PSDM �¦ 128 cpu �� 
¼�Ð 256cpu�� �­ �
 �7 �  �� �G�%�š 
â �« �� �f

 �Ï �j �û �^ �� Echos�� �u �� 
l 
G�f 
 �Ï �j �û �^ �%FastVel, Probe, 
Vanguard, GeoDepth�� PSTM,PSDM,Tomo�� ��

�• �. & �ç �Þ�ž

�÷ �× 5 �� �• �~ �ò 
V�€ �� �M�X�� �] �Ï �q �� �o �o �‹ �Z �� 
V�€ �%�Å
Husky �ì �q �k �c �� �k �%�Ü�v �õ �b �� �� �o �‹ �Ä�ñ �� �o �‹ �Ü�w�õ �h �ì
�q �> �ñ �u 
V Taiger 	O�, �� MGL�� �� �è 2-2�� �P�, �c �� �] �� 
V�€ �«
�� �f 
 �Ï �j �¼�‘ �| �Ê�Í �X�Ü�� �; 	M�f 
 �Ï �j �Ï �q 	h �	 �~ �Œ�N
l 
G
�« �� �f 
 �Ï �j �� �$ �� �` �� �$ 	h �t �Ï �j �� �o �R�½
� �± �f 
 �Ï �j �# �u ��
�E�o �‹ 
� �± �®�± �� �] �Ï �q �¼�W�„ �Í �X�� �� �� 	� �` �È�� �š �c �6 �®�±
�« �� �f 
 �Ï �j �� �o �Z�� �˜ �Ï �; 
� �� �ª 	� �� �� �~ �u �M�%�k �c �®�± �«
�� �f 
 �^ �  
l 
G�Ï �j �� �¦ �‰BCO �÷  3D�� 	� �~ cutthroat �k �c �J �Ï
�q �� �• �ã �7 �  �~ �X�ß �~ �u �� 
V�€ �� 
� �± �f 
 �Ï �j �Ï �q �° �ö �û �Ì �¡
�P�  �¢ �©�¯ �� �ø�‚ �• �� �É�\ �u �� �w	h �Ä�ß�Ï �j 
1 �È�
 �ø	Y�� �¯ ��

�� �š �� 
V�€ Taiger 	O�, 
� �ø �� �$ �Ï �j ��

�o �‹ �õ �^ �^ �©�
 �ì 	� �A�� Taiger�� 	O�, �‘ �¦ �o 	� �ì �q �� �s �� �! ��
�† �J �~ �e �Å�  �Ä�/ �~ �- 	� �A	O�, �� �? �d �M�o �‹ 
� �Í �q �£ �� �W�6 ��
�é �^ �©�! �š �� �? �� �z �« �; 
� �! �š �� �o �å �� �` 
× �  
V�€ �õ �u �/ 	Ü��

�� �¡ �� �  �Í �o �ª �• �� �š �´ �« �� �� 
� �± �¡ �± �« �� �$ �� ��

�• �c �þ �ò �w
J �× 
× �„ �> �� 	…�Â�Í �š �� �� �] �®�� �� �z �¯ �û �;

� �Ý�ý ��

�� �®�� �o �Z �; 
� �®�± �« �� �� 99-THS-3D��

�¦ �< �	 �œ�¡ �± �« �� �$ �ã �¾�‡ �Ä�� 
V 
� �» �æ�´ �f 
 �# �u �%
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�z �� �� �s �…�= �Ì 
� �Ê�� �Æ�; 
� �  �� �ù �Ý�ý �� �$ �e �† �« �ã �õ �» �f
�� �> �  �®�± �« �� �� �Í �š �� �  �M�o �Z �õ �c �w
J �Œ
× �  �` 
× �p 	ø ��
�ó �˜ �• �C�þ �w
J �; 
� �� �� �d �� �â �� �e �á �6 �¢ �q ��

�� �s �� �˜ �Ï �®�± �; 
� �� 101-YK-3D�� ��

�< 79 �� �$ �â 5 �) �« �q �� �] 	O�, �� �$ �� �• �Ü 4 �) �} �N�Z�ê �• �p
�o �. �£ �< 	( �� �Æ�� �? �« �^ �« �œ�‹ �� �� �ø �; 
� �> �c �^ �� �� �â �d �� �Õ
�‹ �� �\ 
� �®	• �; 
� �> �c �Æ�$ �^ �� �ß�� �V�ê �� �$ �� �? �Õ�ÿ �« �œ�‹ �� ��
�a �­ �õ �c �� �] �Ô�È�� 19 �) �� �$ 	O 235.96 �õ �i �� �Ð
× �å �C�˜ �Ï �; 
�
�ä �× �� �• �Z�P�; 
� �M
� �Ò�Ý�� 101 �� �ö �• �c �ä �× �Í �X�®�± �« �� ��

�� �å �� �ª �� �� �®�± �; 
� �� 102-PST-3D�� ��

�Ð�i �Í �« �� �# �u �� �� �� 
¢ 
¬ �ª �� �� �; 
� �> �c �Ý�ý �� �€ �‹ �� �®
�± �« �� �õ �« �^ �« �œ�Å�Õ�ÿ �« �œ�F�ì �‹ �� �� �ö �• �c �Í �X�®�± �« �� ��

�®�± �f 
 �Ï �j �ß �» �B�; 	M�T �ƒ �� �� 1�� 
‚ �e �â �� �� 2�� �M�7
�ü �Ï �� 3�� �ø 	ã �Ø�� 	” �” �� 4�� 
Ž 
� 
~ �o 
‰�� 5�� �M� �� �� 6�� 
�
�Z �ø �Z �� 7�� 
< �¸ �Ø�� 	” �” �� 8�� 	h �ì �
 
# �ã �Œ�^ �Ï �j �J �� �Ï �j
�> �^ �Ï �q �� �{ �£ �  �û �^ �Ð 97 �� �t �Ë �� �  �� �ò �� �¬ �� �� �• 128
	• �Ï �j 
Q�ð �` �Í �X �‚ �X �Ï �j �� �� �{ �£ �û �^ �Ð Paradigm �õ �h �ß
�« �� �f 
 �Ï �j �û �^ �� Echos 	© Focus�� ��

�� �ó �� �O�N�‚ 	©�� �$ �Ï �j �� PTU�� ��

�x �� 96 �� �N 99 �� �t �i �ß �« �� 	¢ 	n �X �± 	( �� �; 
� �Ð�� �V
�ê �� �¦ �< �� �$ �� �N�ò �< �‚ �õ �Å�M�Í �´ �» �æ�Ï �� �� �s �X�± 	( �� �N
�• �Ý�ý �� �‰
« �O�• �Ï �q 	O�Ó��

�× �å �� �« �� �f 
 �Ï �j �� �O�� �¯ ��

100 �� �Ï �q 	h �	 �� �T �ƒ 
V�€ �« �� �š 
â �Ï �j �� 
� �± �È�� �  �Í
�ª �• �� �� �o �Z �J �õ �c �� �$ �š 
â �� 
l 
G�f 
 �Ï �j ��

101 �� �Ï �q 	h �	 �� �T �ƒ 
V �€ �� �$ �� �o �Ù�ì 	� CT �õ �c �š 
â
�Ï �j �� �� 
� �± �� �¦ �� �o �Z �� �� �= �z �i �� �ª �� �� �J �õ �c �š 
â �Ï �j ��
�? �� �o �Z 
� �± �®�± �« �� �f 
 �Ï �j ��
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102 �� �Ï �q 	h �	 �� �T �ƒ 
� �± �D�Í �N�P�� �O�N�J �õ �c �? �� �¦ �‰
BCO�÷ �k �c �š 
â �Ï �j �o �Í �X	� �~ cutthroat�k �c �« �� �f 
 
l 
G�Ï �j ��

103 �� �Ï �q 	h �	 �� �T �ƒ 
V �€ �� �$ �� Taiger 	O�, �� Husky �ì
	� �k �c �š 
â �Ï �j �� 
� �± �˜ �¸ �Í �� �o �Z �� �­ �Æ�À �J �õ �c �š 
â �Ï
�j �� �o �Í �X�~ �ò �˜ �Ï �Å�~ �u �¦ �‰
� �± �®�± �« �� �f 
 �Ï �j ��

104�� �Ï �q 	h �	 �� �T �ƒ 
V�€ �« �� �š 
â �Ï �j �� 
� �± �= �� �< 
V��
�o �Z �� �O�N�‚ 	©�J �õ �c �? �� �¦ �‰BCO III �c �6 �š 
â �« �� �Ï �j ��
�o �Í �X�ª �� �� 
� �± �®�± �« �� �f 
 �Ï �j ��

�Œ2-4�c 100 �Ñ 104 �Ë�˜ �d �» �� �Ø�ˆ �# �Ó��

���Z �¡�± �®�± 
l
G�Ï�j

100

V�€��11 �)���$���Ô	O 975�õ�i


��±��27 �)���$���Ô	O 270�õ�i

99-THS-3D�o�Z�õ�c

�Ô	O��84.2 �‚� �õ�i


��±��2 �)���$��

�Ô	O 29 �õ�i

101

V�€��3 �)���$���Ô	O 197�õ�i


��±��49 �)���$���Ô	O 514�õ�i

�¦�‰ BCO�÷�k�c

�Ô	O��162 �‚� �õ�i

�o�Z�;
� (99-THS-3D)

�Ô	O��84 �‚� �õ�i

�| �! �â �R �‰ �Ô

(Agadem)�k�c

102 
��±��19 �)���$���Ô	O 638�õ�i
101-YK-3D �˜�Ï�;
�

�Ô	O��123 �‚� �õ�i

	��~ cutthroat�k�c

�Ô	O�� 263 �‚ � �õ �i

103

V�€��26 �)���$���Ô	O 1871�õ�i


��±��26 �)���$���Ô	O 284�õ�i

�¦�‰ BCOIII �k�c

�Ô	O��162 �‚� �õ�i
	¥�O

104

V�€��17 �)���$���Ô	O 641�õ�i


��±��62 �)���$���Ô	O 613�õ�i

102-PST-3D �ª �� �� �õ �c

�Ô	O��90 �‚� �õ�i
�O�N�‚	©

�K�, �· �c �Ô�j �] �œ�ˆ �û

�z �. /Û�ï �Õ�ü

�å �å �r �• 
� �æ�Ê�ö �o �‹ �Z 
� �é �õ �W�„ �Í �X�¤ �å �Ï �q �� �O�g
�­ �õ �c �< �z �þ �w
J �¤ �å 
� �Ê�< 100 �� �O�g �­ 146 �5 �� 147 �5 �ã
�¤ �å �� �S�� �E �Þ�� �õ �c �< �z �þ �w
J �¤ �å �¼
� �Ê �< 101 �� �ã �¥ 4
�5 �ã �¤ �å �� �S�� �Ð�
 �^ �< �z �þ �w
J �z �´ �• �Õ�� ��
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�M 100 �� �N 104 �� �� �ƒ 	O�¤ �å �ã 4 �À�� �P�Z �M 1,002 �õ ��
�  �< �ã �N 3,164 �õ �� �  �Ü�P�ã �Û�J �� �é �� �  �¤ �ã �œ	O�� �Ó 2-5��
�é �å �ã �  �¤ �å �Ò�Ý�� �Ó 2-6��

�Œ2-5�c 100 �� 104 �Ë�¢ �Ë�Y�] �œ�U�� �Œ

��
�ã�¶ �¤	O�Í�� �o��

�È�Ï�ã�¶
�Ì��
7�P�ã

�Ì���‹�Ï�ã �Ì���È�Ï�ã ���õ���� �ã�5 �P �Z���õ����

100 1 2 2,500 1
�O�g�­ 146�5�ã
�O�g�­ 147�5�ã

2,500
2,500

101 1 1 3,502 0 �ã�¥ 4 �5 1,002

102 1 1 5,510 0 �D�Í 3 �5�ã 2,008

104 1 1 8,674 0 �Ä�m�ü 2 �5�ã 3,164

�Œ2-6�c 100 �� 104 �Ë�¢ 
ž �œ�] 
ž 
‹ �– �S�Ž �Œ

�å�ã�ë�•���O�g�­ 146�5�ã
�á�¤�!
É��99.09.17 �o�È���!
É��100.02.13
�E�¤�!
É��99.12.25 �o�P�Z��2,500 �õ��
�¤�å�W�O
1. �• �ã �x �² 	O�, �¤ �• �² �â �P�Z 2,500 �õ �� �E �¤ �� �$ �Í �z �Ü�O�g �­ �’ 6Z�� 6�� 6-1 �z

�� �õ �z �� �\ �W�O�� 14/64 �è �þ �» �^ �! �q �	 �� 
J �Õ�Ð 41,000 �´ � �õ �� �� 12/64 �è �þ
�» �^ �! �q �	 �� 
J �Õ�Ð 33,000 �´ � �õ �� ��

2. �< �‡ �z 	s �î �ò �O�g �­ �’ 5 �z �õ �z �� �\ �� 16/64 �è �þ �» �^ �! �q �	 �� 
J �Õ�Ð 46,500
�´ � �õ �� �� 12/64 �è �þ �» �^ �c �» �! �q �	 �� 
J �Õ�Ð 37,000 �´ � �õ �� ��

3. 
7 �d �? 
Q�\ �—�z �È�� �� �ø �€ �Ò�d �õ �� �O�g �­ �’ 6Z�� 6�� 6-1�z �� �O�g �­ �’ 5�z �ß �w
J ��

�å�ã�ë�•���O�g�­ 147�5�ã
�á�¤�!
É��100.03.15 �o�È���!
É��100.08.01
�E�¤�!
É��100.06.17 �o�P�Z��2,500 �õ��
�¤�å�W�O

1. �• �ã �x �² 	O�, �? �â �ê �¤ �Í �� �• �¤ �d �� �¤ �
 �² 	O�ã �B�%�s �M�Ê�ß	ð �¾�� �¤ �• �² �â �P�Z
2,500�õ �� �� �¤ �…�õ �z �x �Ö�Ð�O�g �­ �z �� �‡ �z 	s �î �� �$ �Í �z �± 
� �J �� �Å�� �- �² �f �œ�ì ��

2. �$ �Í �z �Ü�O�g �­ �’ 7 �z (2,380 �o 2,387.5 �õ �� ) �� �õ �z �� �\ �W�O�� �	 �� 
J �M�Õ��
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�¤�å�W�O
3. �$ �Í �z �Ü�O�g �­ �’ 6 �� 7Z �z (2,262.5 �o 2,322.5 �õ �� ) �õ �z �� �\ �� 16/64 �è �þ �»

�^ �! �q �	 �� 
J �Õ�Ð 47,200 �´ � �õ �� �� �´ �%�M�Õ�w�� �, ��

4. �< �‡ �z 	s �î �• �C	� �^ ( �‘ �½�ë ) �� �$ �Í �z �Ü�O�g �­ �’ 6Z �z (2,046 �o 2,167 �õ �� )
�õ �z �� �\ �� 12/64 �è �þ �» �^ �! �q �	 �� 
J �Õ�Ð 11,600 �´ � �õ �� ��

5. 
7 �d �? 
Q�\ �—�z �È�� �� �ø �€ �Ò�d �õ �� �O�g �­ �’ (7Z+6) �z �� (6Z �z + �‡ �z 	s �î �•
�C	� �Û ) �ß �w
J ��

�å�ã�ë�•���ã�¥ 4 �5�ã
�á�¤�!
É��101.11.21 �o�È���!
É��101.12.26
�E�¤�!
É��101.12.13 �o�P�Z��1,002 �õ��
�¤�å�W�O
1. �• �ã �x �² 	O�, �¤ �• 1,002�õ �� �E�¤�� �Õ�ñ �[ �¤ �÷ �ã �‘ �O�� �< 788.63�õ �� �Õ���� �¹


}�”�Þ 205.37�õ���� �¬���’ 1�q
J�z�%
J�Š�� �Õ�÷�ã�ì�‘�O�� �M���Ó�æ�ß�Ï�¢����

2. �< 750 �õ �� �‹ �, �l �ò �ˆ �d �� �M 650 �õ �� �P �¤ B �
 �N	©�¤ �P 1,002 �õ �� �E �¤ �� �¬
�� �< 703�� 844 �� 873 �õ �� �%3 �z 
J �Š��

3. �< �¡ 	h �ª �z �ò �’ 3 �q 
J �z (873 �õ �� �o 878 �õ �� ) �õ �z �� �\ �� �� 10/64 �è �þ �» �^ �! �q
�	 �� 
J �Õ	� �Ð9,300�´ � �õ �� �� �� 12/64�è �þ �» �^ �! �q �	 �� 
J �Õ	� �Ð11,000�´ � �õ �� ��

4. 
7 �d �? 
Q�\ �w�” 
Q�z �Ò�È�� �õ �� �¡ 	h �ª �z �ò �’ 3 �q 
J �z �ß �w
J �� �? �d �Õ�� �± 	”
�ã �¢ �q �• �{ �Ž �z ��

�å�ã�ë�•���D�Í 3 �5�ã

�á�¤�!
É��102.07.16 �Õ �È���!
É��102.10.07

�E�¤�!
É��102.09.12 �Õ �P�Z��2,008 �õ��
�¤�å�W�O
1. �• �ã �¤ �N 1,757 �õ �� (A �
 )�� �Õ�ñ �¤ �…�> �� �õ �z �l �Ï �) 	h �Û�X �< �¯ �¤ �N 546 �õ

�� �¦ �Â �—�» 11 �õ �©�� �1 
� �j �c �ã �� �? �> �) 	h �l �Ï �â �� 
Š �X	/ 9-5/8 �è 	É�” �¯ �ä
�× �6 �¢ �T �l �� �� �, �l �ˆ �T � �À
# �ñ �õ �z �� �­ �û �< 294 �õ �� �R�• �O�_ ��

2. �Ð�• �¦ 
# 
� �P�¤ B �
 �< 1,600 �õ �� �¯ 7 �è 	É�” �, �l �d �� �þ �¤ 6 �è �
 �N 2,000 �õ ��
�¬ �� �d �õ �î �� �N 2,008 �õ �� �E�¤ ��

3. �� �, �l �ò �ˆ �� �¯ 4-1/2 �è �� �” �d �< 1,677.8 �õ �� �o 1,682.8 �õ �� 	� �
 �õ �z �� �\ �� ��
�þ �» �^ �c �» �	 �- �� �� �> 5 �o 3 �õ �� �� �ã �À�» �� �¯ 	m�Ü��

4. �< 1,526 �õ �� �o 1,531 �õ �� 	� �
 56 �6 �d �� �¯ 
Q�\ �w�” �—�z �È �� �� �o �c �» �B �R�d
�1 �ã �¸ �Û�¢ �q ��
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�å�ã�ë�•���Ä�m�ü 2 �5�ã
�á�¤�!
É��104.02.25 �Õ �È���!
É��104.06.29
�E�¤�!
É��104.05.30 �Õ �P�Z��3,164 �õ��
�¤�å�W�O
1. �• �ã �¤ �N 3,164 �õ �� �� �� �¤ �N 1,727 �õ �� �� �ã �� �÷ �ã �Ü �¤ �� �´ �� �� �¹ 
} �” �Þ

665.35 �õ �� �” �ß 2,498.65 �õ �� �� �� 	É
� �d 
« �� �Û�� �� �‡ �©�÷ �ã �Û�^ ��

2. �� 6 �# 10 �! �á �} 	� �� �� �� �â �Õ�� �: �$ �‰�¤ �� �, �l �ò �ˆ �þ �< 1,410 �õ �� �¦ 
1 �P�¤
�N�² �â �¤ �P 3,200 �õ �� ��

3. 6 �# 16 �! �X�ô �� �Î �æ�/ �¦ �� �� �Ò�E�Ï 
« 
c �Q�� 	O�, �x �¦ 
0 �` ( 	� 1 �� ) � �` �x �Ê��
�? 	/ 
Ë�ó �• �õ �h �¤ 	” �ã �Ï �q �� �ž �< 6 �# 18 �! �á �} �� �â �• �ã ��

4. �• �ã �< 3,125 �õ �� �¤ �…�‰
+ 	� �z �� �� 39 �õ �� ( �N 3,164 �õ �� )�� �l �Ï �� �Ä�< 3,125
�õ �� �o 3,130 �õ �� �� �Â�Ó
J (Total Gas) �Ð 0.56%�� �Õ�� �s �¬ �� �I �Í �š �� �ß �M�˜ ��

�· �. �, (� �
 ,Ö

�„ �� �7 	t �d �ù �ª �– �ƒ �‹ �³ �” �$ �n 	” �Ï �B�� HDD�� �‡ �B�Ü�� �­
�• �…�˜ �„ �©�7 	t �î �� �� �ó 	/ �� �õ �£ �‚ �X	X�m�" �z �B�œ�� Paratrack 
System�� �  �¢ 
� �…
` �ß �õ 	n �$ �} �� �• �¨ �d �ù �ª �¹ �\ �º �, �� 
– �¾�²
�• �� �< 
# �ã �ò �� �s �Õ�x �ê �¢ 
� �…
` �ß �õ 	n �$ �} �� 
7 �d �‘ �¡ �¤ �w�ã
�â �ê �¤ �ã �í �Û�ß�õ �…�ó �ê �B�œ�� Magnetic Guidance System�� �� �Å�‚
�X	X�m�" �z �B�œ�� Paratrack System�� �Ž �Ž �Ò�Í �í �Û�g �* �{ �£ �� �È
�� �ö �< 
# �ã �ò �• �� �¡ �¦ �  �ó �
 �¤ �« �� �q �â �š �� �ø�‚ �È�� �n 	” �É�\ ��

�• �. �� �½�! �Ä

�¤ �ã �Ï �B
× �• �ø �‚ �È�� �� �¤ �ã �l �Ï �ù �L �€ �„ �Ð	h 	M�  �P�T��
�¤ �ã �l �Ï �  �; 	M�S�£ �Ð�� �� �š �� �= �7 �¤ 	ä �� �¡ �� �â �š �õ �z �� �©
�� �®�� �ô �× �� �ã �¥ �õ �z �� �s �� �• �� �� �Ý�¥ �¤ �ß �� �¤ -R�� �å �� �� �¥
�¤ �\ �¸ 	É�” �\ �  
� �ø 	h �Õ�� �ó �� 
« �> �¤ �Í �f �� �• �� �ô �, �V�Â
7
�ü �  �õ �z �f 
 �� �¥ �� �[ 
[ �¤ 	ä �Å	h 
Á�° �� �Ÿ�� �	 �• �, �< �©�˜ �¤ �ß ��

�† �< �ô �× �X�ë �ß �j �	 �� �� 
É�³ �£ �  �, �q �w�† �l �Ï �� �� �u �,
�† �l �Ï �� �× �� �• �° �Ñ�E�&�{ �£ �� �¦ �E�E�ß �  �‘ �� �w�Ð�X�ô �  �º
�ì �‘ �l �Ï �� �� PHPA �º �ì �‘ �l �Ï �B �œ�� PHPA�� �Š 
� �Ì �, �ì �º
�6 �]  k �� Partially Hydrolyzed Polyacrylamide�� �� �‚ �£ �• �� 	s �î
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�• 
1 �ß �T �n 
l �� �� �£ �? �è �â 	s �î �Å�Ø�| �¤ 	ä �š 
º ��

PHPA �º �ì �‘ �l �Ï �B�œ�‘ �­ �
 �å �õ �r �• 
� �< �~ �ò 
� �± �¤ �ã 
7
�³ �{ �£ �  �l �Ï �B�œ�� �+ �l �Ï �B�œ�7 �• �%�„ �z �  	s �î �ü �š �� �u �� �ç
�%�t �0 �˜ �� �� �� �X�ë �� �b �  �û �	 �� �* �ì �¤ �ã �Ï �B�ß �ã �x �Å�¤ �ã �P
�Z �ß �Û�ä �0 �� �� �• 
# �¶ �£ �é �Ž �; �R�Ù�• �b �* �l �Ï �� �u �� �� �� �´ �,
�þ �K�Ù�� �i �� �Ù�� �M�Ø�Ù�� �D�Ù�� �æ�è �â �Ù�� 	s �î �ü �š �Ù�� �R	h �Ù…
�J �� �â �š �Å�± �| �K�� �  �l �Ï �� �u �� �? �� �ô �¤ �ã �Ï �B�ø�‚ �Í �X��

�È�. �¾�V�! �Ä

�� �š �� �W�„ �ñ �^ �¤ �� �” �j

�¦ �< �þ �d �
 �Œ�� �Å�Ù�Å�¢ �©�¡ �P�ˆ �K�� 
Q�^ 	n �ž �¢ �©�Ä��
�z �Å
0 �� �í 
× �» �w�ß �©�ë �� 
# 	…�õ �h �ñ �^ �¤ �� �” �j �� �< 100 �o
104 �� �W�„ �¡ �¤ �ã 
0 �� �í 
× �Å�f �P	¸ �Ï �Y �µ �� �\ �
 �j �o �è �q ��
�¤ �� �‘ �È�± �	 �N�õ �h �¤ �� �” �j �B�œ�� �Û�
 �¤ �� �� �\ �Â�? 
} �� ��

0 �� �í 
× �· 
× �þ �Ê�	 �� ��

100 �o 104 �� �E�Ó�r �• 
� �e �R�Ó�õ �h �Å�� �= 
� �Ï �• �Ì �� �Ÿ
�³ �  �¤ �� �” �j �p �Ê�� �Ô�V�Â�  �š �Ý�s �� �  �„ �¶ �z �} �� �ñ �^ �¤ ��
�” �j �  �� �� �Å�� �O�P�V�¼�â ��

�� �¡ �� �â �ê �¤ �ã �í �Û�ß �‰�X�† 	M

99 �o 104 �� �x �Ê�� �S�  �{ �£ �Î �¤ �� �ã �I �B�œ�� MWD�� �ö
�ã �¥ 4 �5 �ã �â �ê �¤ �ã �Ï �q �Å �¤ �« �R�• �[ �¤ �¹ 
} �” �ß �  �P �¤ �Ï
�q �� �� �O�g �­ 146�� 147 �5 �ã �â �ê �¤ �ã �Ï �q ��

�• �Ü�O�g �­ 146�� 147 �5 �ã �� �Ð�� �S �} �£ �â �ê �Å �ã �B �� �Õ
�Ï �• �  
‚ �e �ó �ê �â �ê �ã �� �o �ö �O�g �­ 145 �5 �ã �ä �š 	• �ã �Â�� �k
�� �� �ã �  �† �	 �� �Û�
 �“ �ì 	m�t �� �K�� �• �� 
« �� �� �= 
� 
Š�Å�%
�
�á �6 �  �­ �  �� �· �Ð�r �• 
� �¤ �V�t �  �w
J �…�a �Õ��

�� �®�� �Ò�Í �ê 
1 �ß �� �Í

1. �Ð �* �ì �¤ �« �â 
“ �Í C1�� C2 �h 
J �ã �� �ö 17-1/2 	= �è �ã
�
 �� �� �â �ê �ß �0 �� �� �< 103 �� �ê Baker Hughes �Ë�¶ 9-½" Ultra 



94

XL �B �× �ß �ã �ü �< �• �� Down Hole Motor�� �� �+ �ã �ü �< �• �Û�o
�` �* �ì �¤ �ß �� �É �� 
] �Ä 12-¼" �˜ 28"�� �• �â �Æ�ò �ß �> 
� 
× �‡
�� �^ �� High performance elastomers�� �� �` �� �¨ �> �¤ �• 320 �©
�� 160�¨ �� �� �+ �ã �ü �< �• �ß �� �Í �� �� �r �• 
� �â �ê �¤ �ã 
0 �� �í �Û

× �©�  
« �� �� �• �%�û �Ì �Ä�  �� �† ��

2.92���ê	=�~ Geolink�õ�h�Ë�¶�Î�¤���ã�I�B�œ ��MWD�� ��
�¦ �< 	©�† �Ñ�Þ�� �Ë�ì �‚�� 	©�ê 
1 �®�* �È�Ñ�Û�Õ�¢ �q �} ���� �å �õ
�r �• 
� �€ �< 104�� 9 �# 
« �O�t �  MWD �B�œ�õ �Ë�ä ���� �+ �* ��
�. �õ �Ë �ß �t MWD �B �œ�¡ �T �¥ �? �¯ 
l �	����1�� �• �} �¬ �œ�Ð�l
�Ï �´ �^ 
ý �‰�6 �¬ �! �� �q �¢ �  �¬ �œ�� �` �� �k 	š �ì �X�ô �Å�þ �ù �� �•
�ß �† �	����2�� �‘ �• 
× �� 
¼�Ð�� �~ �� �õ �u �ó �ê �B �œ�� �Ö
É �‘ �•
�` �ö �~ �ò �� �~ �u �k �c �¤ �« �Ä�^ �Œ�â �ê �, �‚ �ã�� �� 	å �å �] �r �• �•
�è���o
É�é�r�•
��â�ê�¤�ã� 
0���í�Û
×�Å�~�-�o�¾�G�ï��

�� �s �� �• �\ �û �1 �í �Û�ß 	� ��

�¦ �< �¤ �ã �í �Û�! �t �# �u �� �Ð�i �R�r �• 
� 
0 �� �í �Û�ß 
× �©��
�< 103 �o 104 �� �ã �� 	� �� �%�1 	É�” �á �F�� Casing exit systems�� ��
DST�� Drill Stem Testing�� �J �û �1 �í �Û�� 
É�ÿ �‘ �• 
× �� �Í �û �1 �ê

1 �Å�Ï �s �� �� �£ �ö �ž �’ �C�ã �á �F �P�¤ �6 �k �t �q �z �Å�� �k �� �� �Ó
�%
� �f �  �õ �z �� �\ �Ï �q �­ �À�Û�Í ��

�K�ž �· �c 
®�0 �ˆ �û

�z �. �• �Ÿ�Õ(ì

�å �õ �r �• 
� �­ �
 �	 �� 
J �� �Z �q �Õ	� �± �| �ö 3.3 �N 3.8 �H�´ � 
�õ �� �• �b �� �÷ �� �w
J �q �Õ�Ñ�Û�� �‡ �� �� �%
� �[ �� 
ö �ß �Î �� �� �o
�‘ 
� �± �k �c �� �¢ �q �ß �w
J �� �< �~ �ò �	 �� 
J �€ 
` �ì �• �%	h 	M�  �õ
�^ �� �O�g �­ �k 
` �� �¢ �q �ß �t �æ	…�	 �� 
J �Å�Í �À�	 �� 
J �- �* �d ��
�è �â �} �� �V
� �– �¢ �� �š 
â �£ 
J �� �â 
“ �Í �k 
` �• 
1 �K�� �õ �¯ �; 
�
�9 �^ �� �• �Ü�� �‰�ä �Ó�� �þ 
J �G�� �O�k 
` �¹ 	S�h 
J �� �q 
J �S
× ��
�* �ì �˜ �� �� �o �Ü
ì �æ�� 
¯ �Í �À�7 �þ �	 �� 
J �� �q �� �¼�} �b �Z �J ��
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�‡ �ù �� �³ �Í �X�h �þ �q �• �� �o �ñ �� �	 �� 
J �€ 
` �b �* �0 �� �� �Î 
# �!
�^ �i �R�q �Õ�� �­ �
 �Ñ�ä �Ó�< 105 �o 106 �� �¡ �Õ�i �R�¤ �ã �È �� 2
�À�h �q 
J �ã �� �? �� �I 
« �� �â 
“ �Í �þ 
J �G�  �h �q �S
× �Å�Ž �æ
× �©��

�­ �
 �å �õ �r �• 
� �é �¢ �q �k �c �� �T �ƒ �Ç�, �� �è 
ê 
ú �� �â 
“ �Í ��
�O�g �­ �� �t �K�J �° �Ñ�¢ �q �¶ �« �� �? �±�� �õ �z �� �©�Ñ�X�€ �¯ 	m�� �ü �¶
�¢ �q �ã �Ñ�%�O�, 
� �� 
ö �q �� �E�q �ß�Ò�Ý�� �÷ �� �× �� �ö �C�k �c 
� �Ê�%
�t �w
J �…�a �Õ�  �6 �k �� �Ô	O�%�O�g �­ 145�� 146�� 147 �5 �ã �J �®�À�å
�] �ã �< 101 �� �R�¤ �¢ �q �  �X�×�� �? �� �ã �¥ 4 �5 �ã �  �å �] �ã �< 103 ��
�R�¤ �¢ �q �  �X�×�� �� �
 �^ �} 
J �ß �è �â �@�%�† 
Š�� �o �í �d �. �± �| �è
�â �ß�w
J �¢ �q �� �i �R�w
J �õ �� �f �� �ì �‡ �ù �R�½�¢ �q �ã 
‰�q �� 	” �ã �Ï
�q �� �o �I �� �¢ �q �ê �‹ �± 	” �� �â 
É�/ �¦ �Ï �q �� �� �ô �ê 
1 �” �³ �} �~ �� �ä

# 	� �A�t �� �¢ �q �� �» �B�þ �b �� �þ �Þ�w
J �¥ �¢ �q �� 	j �� 
É�` �‘ �• �• �r
�• 
� 
× �6 �k �� �ü �  �w
J �…�a �Õ�� �o �W�„ �õ �¤ �« �Í �X�á �6 �¢ �q ��

�M 100 �� �N 104 �� �� 5 �� �ã �ß �	 �� 
J �q �Õ�œ	O�� �Ó 2-7��
�Ø�W�w�q �Õ�œ	O�� �Ó 2-8�� �¢ �q �* �‚ �œ	O�� �Ó 2-9��

�Œ2-7�c 
ž 
®�+ �8 �Å�Ô�n �¢ �$ �� 5 �Ë�8 �Â�Í 	� �* 
Ž �U�� �Œ


Q�^ �� �¾�´ � �õ ��

���Z 100 101 102 103 104
�Ç�, 31,626 36,261 29,680 33,271 41,930

�O�g�­ 229,677 238,273 244,210 236,107 241,577
�è
ê
ú 14,497 10,670 8,150 8,177 7,514
�â
“�Í 45,697 153,333 95,593 105,745 79,499
�t�K 8,660 3,509 3,434 3,248 3,255
�ì	O 330,157 442,046 381,067 386,548 373,775

�Œ2-8�c 
ž 
®�+ �8 �Å�Ô�n �¢ �$ �� 5 �Ë�8 �‘ 
� �0 �* 
Ž �U�� �Œ


Q�^ �� �õ �©

���Z 100 101 102 103 104
�Ç�, 1,094 1,344 786 1,822 2,973

�O�g�­ 3,848 4,157 4,079 3,882 4,030
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���Z 100 101 102 103 104
�è
ê
ú 1,134 648 512 436 354
�â
“�Í 5,269 5,230 5,134 3,181 2,177
�t�K 0 0 0 0 0
�ì	O 11,345 11,379 10,511 9,321 9,534

�Œ2-9�c 
ž 
®�+ �8 �Å 5 �Ë�8 �[ �* �ã �; �U�� �Œ


Q�^ �� �t �o �
 �< �ó �ð

�}	O���Z 100 101 102 103 104
�q�#�L	… 3,337 6,260 5,093 5,286 5,422
�¢�q���• 1,584 1,975 1,772 1,789 1,730
�¢�q�*�‚ 1,753 4,285 3,321 3,497 3,692

�ž �� 1. �f 
 �• �œ�� �å �õ �r �• 
� �} 	O�J ��
2. �¢ �q �* �‚ �J �< �q �# �L 	…
ö �¢ �q �� �• ��

�· �. �• �Ÿ�, (� �
 ,Ö

�× 
‚ �� �• �� �¦ �< �~ �ò �t �6 �k �ß �	 �� 
J �…�a �Õ�Û�ü �� �� �s 
«
�> �M�q 
J �q �Õ�� �E�9 �k �%�é �k �c �¢ �q �ü �Ñ�N�’ 
É�� �ü �¶ �¢ �q �ã �Ñ
�O�,���E�q ���R�±�â
“�Í�k�c�ñ�¹	S�þ
J�G�S
× ���ù���% 17 �N
20 �H�´ � �õ �� �ß �í �ü 
J �Õ�� �M 94 �� 4 �# �� �¼�Ä
~ 
ö �q �� �? �� �ô
�h �þ �• �\ �ß �” �³ �} �q �� �ñ �+ �± �| �è �â �¢ �q �} �� �€ 
` �� 	m�t �¢ �q
�� �• �� �R�½�¢ �q �” �j �� �� �¢ �q �í �Û�Û�� 
« �� �Å�þ �Í �� �ž �Ð�Ì �\
�ß �i �� 
î �¡ 100 �� �N 104 �� �w�%�� 
� �� 
l 
G�² �ø �€ �P	Y�� �d ��

�� �š �� �å �Z �+ 
³ �w�” 	” �ã �Ï �B

�- �� �¤ �! �� �w�* �ì 	” �ã �� �• �ã �‹ �Ï 
# �� �� �w�” �P�Z �w�< �ß�¢
�q �ã �� �ñ �w�” �å 	h �w�� �� �` �¦ �å �Z 	S�Ê�q �• �� �ö �Û�0 �^ �£ �¤ �! � 
�
 
« �¯ �� 	8 �6 �¢ �w�” 
– �
 �ù �� 
³ �w�” �\ �� �� �w
J �¢ �q �z 
Ê�’ �d �ì
�%�• �C�¢ �q �z �* �` �} 	� �Q
# �� �· �` �? �D�Õ�{ �£ �å �Z �g �* �j �c �ê 
1
�� �> �� �Æ
T�ê 
1 �� �Í �X�w�” �+ 
³ 	” �ã �� �? �å �Z� �� 
È�E�¤ �! �q �• ��
�Û�o �` �? �þ �ù �} �Ÿ�  �¤ �! 	” �ã �³ �£ �� �Ú�` �? �ñ �� �¤ �! �b �Z �Û�? �ß
�’ �x �� �I �� �%�! �^ �� �  �b �Z�� �{ 	” �ã �Ï �q �� �• �� �= 
� 
Š�Å�‡ �� ��

�ö�e�+�é�ã� �ã�x�f
 �d�� 102���Z�¶�â�Ç�, 81�5�ã�‹�Ï ��
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(1) �ã �x

�Ç�, 81 �5 �ã �M 83 �� 8 �# �? �—�\ �w�” �È�� �á �× �¢ �q �� �Þ�\
�¢ �q �Ç�, �’ 12 �z �¯ �³ �ß �w
J �� �< �\ �¢ �q �Ç�, �’ 12 �z �± �³ �ß �w

J �� �ø �€ �< 91 �� 5 �# �� 7 �# �ñ �O�, �9 
‚ �× �õ �’ �E �E �q �� �Þ �\
�¤ 	O�¢ �q �	 �� 
J 	� 8.547 �< �ó �´ � �õ �� �� �Ø�W�w	� 350.03 �õ �©��
�< �\ �¤ 	O�¢ �q �	 �� 
J 	� 5.782 �< �ó �´ � �õ �� �� �Ø�W�w	� 241.3
�õ �©�� �� �  �f �ð �Ð�÷ �• �ã �Ž �\ 
� �Ñ�× �> �õ �’ �� �o �‘ �• 	©�¢ �q �z
�± � �k �%�‘ 
Ç	� �Q�‡ �ß �þ �ò �z �� �Ç�, �’ 10 �z �� 11 �z �� �� �• �`
�õ �…�a �Õ	� �%5.55 �< �ó �´ � �õ �� �	 �� 
J �� �ì �• �� �= �L 	…�� ��
	� �� �d �� �ð �Ð�• �w�” �\ �P �Z �ø �€ �Ð 1,757 �õ �� �� 1,727 �õ �� ��
�• �ì �? �å �Z � �� �Í �X	” �ã �q �• �� �9 �† �< 	m�t �� �• �Å�¤ �! �b �Z �Û
�? �  �D�Õ�� �ž �� �â �? �å �Z �‹ �Ï � �� �Í �X�O�÷ �Ï �B��

(2) �‹ �Ï �† 	M

1. �á �� �ã �À�á �1 �) �� �÷ �: �ã �À�� �©�N 0 PSI��

2. �þ �G�ã �À�G�� �� �7 �7 �� �\ �� �� �� �G�j �c �ã �o �Q�� �Ã�� 
�
�æ
Š�X�” �$ ��

3. 
« �� �< �\ �w�” �� �Þ �\ �w�” ��

4. �£ �¯ �Ï �q �” �\ �� �< �P�Z 	� 1,724�o 1,620�õ �� �Í �X�¯ �, �l ��

5. �¯ 7 �è 	É �” �™�$ �” �\ �� �< 1,440 �N 1,500 �õ �� �Í �X 
Š �X
�™�$ �� �Õ�� 
µ �™�$ �” �\ ��

6. �? Wire Line �ê �� �¢ �q �3 �- �ã �< �P�Z 	� 1,470 �õ �� ��

7. �È�ã �£ �¯ �w�” �\�� �o �� �Ã Tubing Hanger�< Tubing Head
�ò���¦�u���R�� 1,000 PSI/30�ø�™���ð�Û�T��

8. �b �
 �È�ã �l �Ï �� �u �� �o �? �7 
é �” 
Š�X�� 
³ �O�w�” �ò �l �Ï ��

9. �* �æ�w�” �o �� �G�ã �À�G�� ��

10. �¦ �u �� �R�� 1,000 PSI/30 �ø �™�� �ð �Û�T �� �o �¡ �w�” �ß
�� 	" �\ �� �s �Í �Q�� 3,000PSI/30 �ø �™�� �ð �Û�T ��

11. �� �w�” �E	� �
 �< �t �þ �ò �z �� �Ç�, �’ 10 �z �� 11 �z �� ��
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12. �? �¨ �# �w�” �� �7 
é 
J �Ÿ�÷ �c �� �c �R�ã �‚ ��

13. �Q�w
J ��

14. �7 �‘ ��

�• �ã 	” �ã �³ �£ �
 	� �t �o �
 478 �ó �ð �� 	8 �? �	 �œ�¤ �! 	” �ã � 
�� �
 �ù 
Ê�³ 	� �t �o �
 	� 3,000�ó �ð �� �ñ �+ �Û�o �� �“ �ì �� �= 
� 
Š��
�· �ö �Ì 
# �¤ �! �Ï �q �W�- �� �s �b �Z 
# �� �Ÿ�† �Š
# �È�� 	” �ã �Ï �q ��

�� �¡ �� �þ �‡ �w�” �ê �� �� �- �ã �ß �ˆ �, �í �Û�� Posi-Set Plug��

�þ �‡ �w�” �ê �� �� �- �ã �ß �ˆ �, �í �Û�‘ �Ñ�Þ�7 �é �w�õ �h �� 
¾�ˆ
�õ �£ �� �
 �� 
� �O�K�� �  �ˆ �, �í �Û�ß �‘ �� �• �† �• 	©�j �Å�š 
â �  �	
�œ�� �- �ã �� Bridge Plug�� �9 �n �� �o �Ð�¡ �Þ �Ý �’ �� �` �ö �ã �À �> ��
�Ò�x �¯ �� �‚ �£ �å �Z �� �ã �À�j �c �ê 
1 �� �¬ �  �J �P�? �ê 
1 �� �q �¯ �ã ��
�þ �‡ �Ê�À	ø �w�” �ø �‚ �˜ �• �² �â �ê �� �ß �P�Z �^ �� �� �� �d �? �w�� �ñ
�^ �{ �ß �I �ø �k �¼�� �ê �� �< �Ä�À	ø 	É�” �ò �� �• �� �² 
É�  �M�¥ �ˆ �,

� �O�� �‰�` �ö �w
J �ã �  �¢ �q �’ �x �¯ �� �? �� �¶ �¢ �©�� �³ �£ �� �< �¶
�! �ò �_ 
� �‹ �Ï �È�� �� �` �| �7 �> �³ �£ �9 �w�³ 
# �ß �	 �œ�¤ �! 	” �ã �‹
�Ï � �� �� �+ �í �Û�‘ �  �ß �Ð�  �ö �¢ �q �’ 
É�  �w
J �¥ �6 �¢ �O�, �q �¡

# �� �ê 	O�o �6 	å �� �£ �  �� �ö �e �+ �é �¢ �q �ã �  �ã �x �f 
 �d �� 100
���Z�¶�â�è
ê
ú 21 �5�ã ���Þ�\���� 101 ���Z�¶�â�O�g�­ 119 �5
�ã �� �Þ�\ �� �� �O�g �­ 130 �5 �ã �Í �X�þ �‡ �w�” �ê �� �� �- �ã �ß �‹ �Ï ��

�è 
ê 
ú 21 �5 �ã �� �Þ�\ �� �M 83 �� 3 �# �á �× �¢ �q �� �N 93 �� 5
�# �ñ �O�õ �z �, �Í �¤ �¢ �q �z �E�1 �ã �E�q �� �¤ 	O�¢ �q �	 �� 
J 	� 65.495
�< �ó �´ � �õ �� �� �Ø�W�w	� 7,044.4 �õ �©�� �� �  �f �O�ã �Þ�\ �÷ �Ñ
‚
�× �õ �’ �� �o �• �± � �ì �%�‘ 
Ç	� �Q�‡ �  CTH-4th�� 4Z �z �` �} 	� �Q��
�� �¦ �þ �‡ �w�” �ê �� �� �- �ã �ß �ˆ �, �‹ �Ï �� �Õ�� �w�” �E	� �
 �t �þ �ò
�z �d �� �Q�w
J �W�O�• �ã �o 
‰�� �! 	� 3 �ó �´ � �õ �� �	 �� 
J �q �Õ��

�O�g �­ 119 �5 �ã �� �Þ �\ �� �M 66 �� 11 �# �á �× �¢ �q �� �N 101
�� 3 �# �ñ �õ �z �, �Í �¤ �¢ �q �z �� �� �! �c �q �, �Õ
� �[ �i �R�� �9 �q 
× 
�
�[ 
ÿ �� �¯ 	m�� �� �¦ �þ �‡ �w�” �ê �� �� �- �ã �ß �ˆ �, �‹ �Ï �� �Õ�� �w�”
�E	� �
 �d �� �• �ã �q 
× �i �R�N�� �! 	� 1.2 �ó �´ � �õ �� �	 �� 
J �q �Õ��
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�O�g �­ 130 �5 �ã �M 75 �� 7 �# �á �× �¢ �q �� �N 101 �� 5 �# �ñ
�O�õ �z �, �Í �¤ �¢ �q �z �� �� �! �c �q �, �Õ
� �[ �i �R�� �9 �q 
× 
� �[ 
ÿ
�� �¯ 	m�� �� �¦ �þ �‡ �w�” �ê �� �� �- �ã �ß �ˆ �, �‹ �Ï �� �• �ã �o 
‰�� �!
	� 3 �ó �´ � �õ �� �	 �� 
J �q �Õ��

�� �®�� �w�” 
³ �\ �¢ �q �í �Û

�š 
â �¢ �q �ã 	8 �6 �¢ �w�” 
– �
 �Ê�T �� �� �ì �%�• �C�w
J �z �` �}
	� �Q�¢ �q 
# �� �Ð�D�• �ã �ò �� �Ó�� �ò �‘ �‚ �£ �¤ �! �Í �X	” �ã �Ï �q ��
�o �‘ �¤ �! 	” �ã �³ �£ �B�µ �9 �¤ �! �b �Z �÷ �B�w�Û	á �? �� �Ð�%
� 	m�t
	” �ã �³ �£ �� �ö �Û�^ �£ �¤ �! �  �
 
« �¯ �� 	� �A�‚ �£ �Þ�� �< �\ �w�” �Í
�X
³ �\ �¢ �q �ß �` �X�� �� �¢ �q 
� �ß �< 101 �� �Z �- �� �O�g �­ 124 �5
�ã �� �Þ �\ �� �� 104 �� �- �� �O�g �­ 115 �5 �ã �� �< �\ �� �? �Â �$ �� �q
�ß � �� �Í �X�Þ�� �< �\ �w�” 
³ �\ �¢ �q �Ï �B�‹ �Ï �� �� �‹ �W�O�V�Â�û
�Ì �K�� �ß 
� 
Š��

�O�g �­ 124 �5 �ã �< 70 �� 8 �# �? �—�\ �w�” �È�� �� �Þ�\ �¢ �q �O
�g �­ �’ 9 �z �� �’ 8 �z �¯ �³ �ß �w
J �� �< �\ �¢ �q �O�g �­ �’ 8 �z �± �³ ��
�’ 7 �z�ß�w
J ���Þ�\�¢�q�N 101 �� 10 �#�ñ�w�”�\
–�
�Ê�T ���ò
�u 
� �þ �E�E�q �� �Þ�\ �¤ 	O�¢ �q �	 �� 
J 	� 2.08 �H�´ � �õ �� �� �Ø�W
�w	� 4,760.83 �õ �©�� �� �  �f �ð �Ð�• �ã �Þ�\ 
< �¸ �` �õ �w
J �…�a �Õ
�ì �` �u 
s �� �ì �• 
‰�q �� �= �L 	…�� �ñ �+ �� �x �W�  �f �? �Â�$ �� �q �Í
�X�w�” 
³ �\ �¢ �q �ß �‹ �Ï �` �X�� �� 	w�Ò�? �Â�$ �� �q � �� �‰�á �Þ�\
�w�” 	� 2,731.86 �õ �� �Ï �ß �P�Ê
Š�X�) �ß �� Sliding Side Door�� ��
�æ�€ �Õ�< �Þ �\ �w�” 	� 2,004.09 �õ �� �Ï �ß Pos.2 �< 	õ �” �� Landing 
Nipple�� �ò �ê �� �w�” �¢ �- �� Plug Choke�� �� �M�ˆ �Þ�\ �w�” �  �± 
� ��
�{ �Þ�\ �¢ �q �z �w
J �
 
× �� �¦ �P�Ê
Š�X�) �ß �Í �¤ �< �\ �w�” �� �Þ��
�< �\ �ß �w
J �¢ �q �z �° �e �¦ �< �\ �w�” �ä 
# �¢ �q �� �x �Q�w
J �W�O�Ž
�\ �ä 
# �? �< �\ �w�” �¢ �q �` �• 	� �� �! 5 �ó �´ � �õ �� �	 �� 
J ��

�O�g �­ 115 �5 �ã �< 64 �� 3 �# �? �—�\ �w�” �È�� �� �Õ�< 96 ��
10 �# �$ �� 	” �ã �� �Þ �\ �õ �� �O�g �­ �’ 9B�� 10�� 11 �z �w
J �� �< �\
�õ �� �O�g �­ �’ 6�� 7Z�� 7�� 8Z�� 8 �z �w
J �� �< �\ �¢ �q �N 104 �� 6
�# �ñ �w�” �\ 
– �
 �Ê�T �� �ò �u 
� �þ �E�E�q �� �< �\ �¤ 	O�¢ �q �	 �� 
J



100

	� 344,095 �¾�´ � �õ �� �� �Ø�W�w	� 7,231.87 �õ �©�� �� �  �f �ð �Ð�•
�ã �< �\ 
< �¸ �` �õ �w
J �…�a �Õ�ì �` �u 
s �� �ì �• 
‰�q �� �= �L 	…�� �ñ
�+ �� �x �W�  �f �? �Â�$ �� �q �Í �X�w�” 
³ �\ �¢ �q �ß �‹ �Ï �` �X�� �� 	w
�Ò�? �Â�$ �� �q � �� �ö �< �\ �w�” 	� 2,440.06 �õ �� �Ï �ß Pos.1 �< 	õ �”
�� Landing Nipple�� �ò �ê �� �w�” �¢ �- �� Plug Choke�� �� �M�ˆ �< �\
�w�” �� �o �< �Þ�\ �w�” 	� 2,809.05 �õ �� �Ï �ß Pos.1 �< 	õ �” �� Landing 
Nipple�� �ò �ê �� �w�” �¢ �- �� Plug Choke�� �� �? �M�ˆ �Þ�\ �õ �z �O�, ��
�æ�€ �Õ�á �� �Þ�\ �w�” 	� 2,749.43 �õ �� �Ï �ß �P�Ê
Š�X�) �ß�� Sliding 
Side Door�� �� �{ �< �\ �¢ �q �z �ß �w
J 
× �þ �¦ �P�Ê
Š�X�) �ß �Í �¤ �Þ
�\ �w�” �¢ �q �� �q �Õ�` �• 	� �� �! 3.5 �ó �´ � �õ �� �	 �� 
J ��

�± 	Y
‰�q �Ï �q �³ �£ �é �
 �Ç�³ �t �o �
 	� 120 �ó �ð �� 	8 �? �	 �œ
�¤ �! 	” �ã � �� �
 �ù 
Ê�³ �t �o �
 	� 3,000 �ó �ð �� �• �‹ �Ï � �� 
È �õ
�h �þ �ù �} �Ÿ�ß �¤ �! 	” �ã �³ �£ ��

�• �. �ô �6 �! �Ä

�w
J �¢ �q �‡ �B�Ü�� �w
J �¦ �þ �w
J �z �Ü�» �ê �ã �‚ �ß �ç �³ �� �µ
�w�z �Ï �B�ß �� �à �� 
î �¡ �å �å �r �• 
� �ü 5 �� �• �� �< �w�z �Ï �B�ß �6
	å �† 	Y�� �¯ ��

�� �š �� �¡ �Í �w
J �z �…�a �Õ�ß �  �f

�Î �€ �á �6 �� �¢ �q 
# �ã �¤ �W�� �f �˜ �…�a �Õ�` �� �£ �ß �f 
 �û ��
�i �ü �� �w�z �Ï �B�¢ 	¸ 
4 �� �é �¢ �q �ç �³ �` �� �£ �ß �f 
 �9 �€ �� �� �u
�� �f 
 �Õ�  �ü �� �� �¶ �� �• �ì �O�ç �³ �� �õ �£ �  �f �˜ � �s �Í �X�w
J
�…�a �Õ�  �f �� �­ �
 �~ �ò 
� �± �w
J �¢ �q �Ñ�• �� �ä �ç �³ �� �w
J �…�a
�Õ�  �f �˜ �Ñ�` �õ �£ �^ �W�s �� �‘ �u �‚ �Œ�s �� �¢ �q �¯ 	m�# �$ �s �J �¶
�Ž � �s �Í �X�  �f �� �• �õ �h �¼�� �Í �k �E�þ �û �^ �� �† �w
J �…�a �Õ�f
�˜ �o �R

 �Ä Computer Modeling Group �õ �h �ß CMG �w
J �z �¬
�� �Â �$ �û �^ �� �s �~ KAPPA �õ �h �ß Topaze �w
J �ã �¢ �q �� �©�#
�$ �ø �Z �û �^ �� 	� �~ Oracle �õ �h �ß Crystal Ball �Í �õ �[ �ô �} �˜ �û
�^ �� �? �� 	= �~ Petroleum Expert �õ �h �ß MBAL �w
J �z �‘ �u �‚ �Œ
�ø �Z �û �^ �J �ü �÷ �k �E�þ �…�a �Õ�f �˜ �Ï �• �� �o �Å�å �õ 	� �A�� �� �~
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�´ �� �S�Ä�ñ �ì �q �� �� �< �â 
“ �Í �� �è 
ê 
ú �� �˜ �¸ �Í �� �O�g �­ �J �w

J �¥ �‚ �£ �t �� �Í �ß �û �^ �Í �X�w
J �…�a �Õ�  �f �� �¼�- �� �¶ �È�~ �u
�w
J �¥ �á �6 
1 �Í �X�w
J �…�a �Õ�  �f �� 
« �} �á �6 �� �K�e �D��

�� �¡ �� �þ �w
J �z �q 
× �� �Q�ø �Z

�� �©�¶ �� �Ð�…�a �Õ�  �f �ß 	h 	M�x �� �� �Ð�{ �� �¦ �Â�ß �� �©�f

 �� �¡ �� �� �ø �Z � �s �� �È�
 �� �� 	á �? �� �Ü�w�õ �h �ø �€ �< 100 ��
�� �Í Pioneer Petrotech Services Inc. �õ �h �ß PPS 28 �/ �° 	= �¬ �Æ
�� �¤ �� �� �I �� PPS 25 �/ �¬ �Æ�� �¤ �� �� �I , �g �* 98 �� �� �Í 	� �~
Geophysical Research Corporation �õ �h �� �¢ �q �  �t �/ �° 	= �¬ �Æ
�� �¤ �� �� �I �� �â 
É�� �‹ �¢ �q �ã �� �€ �� �ã �ß �¤ �Z �� �©�Õ�� �� �` �%

� 
« �} �…�a �Õ�  �f �ß 	h 	M�x �� ��

�7 �> �^ �ê 
1 �u �� �Ü�w�õ �h �ø �€ �< 97 �� �� �Í �s �~ KAPPA �õ
�h �� �á �6 �ß �t �• Saphir �w
J �z �� �©�# �$ �ø �Z �û �^ �� 	= �~ Petroleum 
Expert �õ �h �ß Prosper �w
J �ã �q 
× �ø �Z �û �^ �J �ü �÷ �k �E�þ �þ �w
J �z
�q 
× �� �Q�ø�Z�Ï �• �� �* �ì �Ë�¤ �ß�¡ �ž �¬ �Æ�� �¤ �� �� �I �� �< �O�g �­ ��
�t �K�� �ã �¥ �� �â 
“ �Í �� �Ç�, �� �è 
ê 
ú �J 
J �¥ �Í �X�w
J �z �q 
× �Q�\
�� �~ �X�� �� �ã �Ï �q �� �� �ü �s 
J �¥ �ß �þ �w
J �z �õ �u �� �; 
� �� �� �©
l
�� �Ñ�V	/ �P�¤ �d �M�� �%�† �< 
¢ 
¬ �é �w
J �¥ �ß�…�a �Õ�J �¢ �q �^ �� ��

�� �®�� �i �R�w
J �õ �� 	� �A

�~ �ò 
� �± �é �w
J �¥ �$ �� �ü �� �ß �õ �� �� �Ñ
� �[ �Í �¤ �¢ �q ��

É�� 
� �Ì �¢ �q �ã �· �ñ �¢ �q �z �* �ß 
J �œ�ž �’ �� �O�, �E�E�q �� �ö �t
�w
J �¥ �6 �k �Û�? �ß �Ò�x �¯ �� �Ð�i �R�w
J �õ �� �Õ�� �þ �Þ�¢ �q �ã �ß
�¢ �q �ñ �½�� �V�¦ 
7 �Ä�w
J �å �� �f �� �Ü�w�õ �h �W�„ �< �C�k �c �? �t
�g �± �� �Ä�` �%�  �¢ �q �f 
 �� �R�¤ �t �  �¤ �� �� �í �Û�� �• �� �� �å �]
�á �6 �‘ �¢ �q �  �z �* �� �‹ �X�ˆ �, 
‰�q �� 	m�� �¢ �q �J �Ï �q �u �� �¼�W
�„ �Ä�r �C�` �¢ �q �ã �ß 	” �ã �Ï �B�� �ÿ �e �¦ 	h �t �/ �• �é �w
J �¥ �� �é
�ã �ß �¢ �q �z �* �� �6 �k �? �� �‘ 
Ç�õ �� �ß �¢ �q �z �� �� �? �þ �Q�¢ �q � 
�� �� 
« �> �
 �^ �w
J �õ �� �f �� �i �R�õ �h �V �‚ �� �M 100 �� �� �Ô	O
�%�� �Ç�, 60 �5 �� 72 �5 �� 81 �5 �� �ª �� �� 9 �5 �� 8 �5 �� �V�v 1 �5 ��
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�O�g �­ 138 �5 �� 141 �5 �� 112 �5 �� 134 �5 �J 10 �À �ã �Í �X 	” �ã �Ï
�q �� 	” �ã �d �ò �´ �Š�R�¤ �¢ �q �X�×�� �k �%�t �å �] �ß �O�g �­ 145 �5 ��
146 �5 �� 147 �5 �ã �� �ã �¥ 4 �5 �ã �¼�ú �¤ �¢ �q �� �` �ž �� �O�u �‰�


�È�. �
 �õ �! �Ä

�å �õ �r �• 
� �¬ �  �¬ �� �û �1 �Ï �q �< 103 �� �i �Ë�  �¢ �q �¬ �� �ê

1 �� 
« �} �¢ �q �ã �ß �¤ �Z �� �� �©�� �» 
� �� �ž �Z �J �ã �x �f 
 �� �` �¤
�ì �• �� �O�, �z �^ �� �� �‘ �• �• �%�¢ �q �L 	…�� �i �Í �M�%�¬ �� 
× �©�o
�þ �ù �u �� �� �k �u �õ 	n �f 
 �! �¦ �B�œ�� �t �` �* �ì 	©�%�9 �) �� �i �u
	ã �$ �o 	É �” �æ�û �� GR-CCL�� �¬ �� �I �Í �X �¬ �� �q �• �� �¼�` �g �*
	� �
 �£ CCL �æ�ß �� 
« �> 	� �
 �� �” �\ �� �� �� �ê �� �3 / �� �- �ã �J
�q �• 
# 
� �f �� �¦ �� �� �� �k �� �Í �~ �u �  �• �¬ �  �¬ �� �I �\ �õ �h �� 
«
�} �Ò�Í �I �ã �� �í �Û�� �< �¤ 	” �ã �� �¢ �q �ã 
« �} �¬ �� �� �� �w�” �� �-

‰�q �J �q �• �I �\ ��

�� �Í �~ �u �  �• �¬ �  �¬ �� �I �\ �õ �h 
� �ø �� �Ð�* �ì �ˆ �û �õ �Ë�s �ä
�â �� �Ð�} �Ÿ�õ �Ë�õ �á �$ �À�� �k �X�ì 	� �Ä 102�� 7�# �á �× �� 
É�ã 3�� ��
�� �h �g �Ð Schlumberger �õ �h �� Schlumberger �7 
« �} �¬ �� �í �Û�I �\
�u �� �� �• �õ �h �¦ �‰�k �c �á �6 �¼
« �} �� �\ �� �Ï �B�í �Û�J �» �» ��

�� �š �� �¬ �� �I �\ �õ �h �� �Í �ß �t �I �ã

�> �M�Z �� �ê �3 �× �¬ �ã �� �ã �� HRLA�� �� �� �¢ �z �� �P�z �l �Ï 
U
�5 �õ �z �` 
« �} 5 �£ �@�´ �º �� �õ �z �¬ �ã �� �� �P�• 50 	= �è ; �. �£ �M�Z
�Z�Ð 12	= �è�� �Õ�� �� 
] �Ð 0.2�o 100,000�Ê�Ô; �< �O�g �­ 147�5 �ã ��
�D�Í 3 �5 �ã �� �Ä�m�ü 2 �5 �ã �ç �
 �¬ �� �� �� �¢ �z �� �l �Ï 
U�5 �� �> �¬
�ã �õ �z 
« �} �� �¡ �� �  �¶ �� �� �%�† �< �ç �
 �  �¬ �� �M�˜ �” �� �� ��

�� �¡ �� �t �Ë �> �ž �Z / �> 	� 
� �� 	� �
 �Õ �ÿ �� PowerJet Omega 
Shaped Charge��

101 �� �Ë�¤ Schlumberger �õ �h �¢ �q �  PowerJet Omega Shaped 
Charge�� �Ð 4-1/2 �è �  �> �ž �Z �� �> 	� 
� �� �Õ�ÿ �� 	� 
� �P�Z �x API
�ä �� �` �• 	� 59 �è �� 	� 
� �
 	ø 	� 0.43 �è �� �� �> �ß 	� 
� �P�Z �� �� �`

× 	� �º �¤ 	” �ã 
# �l �Ï 
� �� �ß 
U�0 �´ �E�� �» �O�õ �z �w
J �� �< �M��
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�š �‚ �õ �z �¼�� �` 
× 	� �…�M�� �š �+ �Í �E
« �> �w
J �q �Õ�� �• 	� �
 �Õ
�ÿ �< �ª �� �� 8 �5 �ã �� �O�g �­ 112 �5 �ã �J 	� �Q�ò �V�Â�Û�À�  �� �O��

�� �®�� �� �w�” �q �• �â �� �ê 
1

�× �• �¢ �q �ã �ß �¬ �� �� �ˆ �, �� �E	� �
 �J 	� �� �q �• �0 �� �i �R��
�� �©�ã �q �• 
# �ß �° �� �ê 
1 �â �� 
× �©
Š�Ý	h 	M�� �7 �Ë�¶ �t �¬ �  �$
�w
Î �7 �� �â �š �B�œ�� 
� �Ê�� 
³ �j �c �ê 
1 �ß �w
Î �! �h �â �š �æ�ß �ß
�& �» �” �� �€owtube�� �� �¬ �  �$ �Æ�� �� line bushing�� �J �� �R�½�w

Î �ß �M�� 
× �©�� 
« �> �q �• �� �Ó��

�½�. .� 	� �! �Ä�, (� �Š�� �K�• �Ÿ0Å�õ

�å �õ �r �• 
� �< 103�� �ü �t �Ë�¤ �š 	É�¢ �q �¬ �� �ê 
1�� �; 	M�T
�¥ Gamma Ray�� �° 	= �� �©	O /CCL�� �7 �^ �ž �Z �Õ�� �I�� �¥ �, �f /
�¤�Z / �»
�	O���ã�ü�¼�©	O�J���•�S
×�P	Y���¯��

(1)Gamma Ray: �; 	M�‘ �£ �< �Õ�� �ã �ò �M�� �: 	ã �O�ß �5 �u 	ã
�$ �� �£ �< �P�Z �â �^

(2) �° 	= �� �©	O /CCL: �° 	= �� �©	O�Ð�­ �
 
7 �` �­ �ß �ã �ü ��
�©	O�ß �š �� �• �¦ �� �f �` �• �Õ�� 	…�ß 0.02%�� CCL �; 	M�£ �< �â �P
�Z �� �O�Õ�� �I �� �� �‡ 	É�” �æ*&�Š�` �q �¢ �
 �5 �� �¦ �< �+ �Ž �
 �5 �Ð
�9 �) �
 �5 �� �Û�0 �� �¬ �� �ñ �+ �O�
 �5 �³ �£ �< 	� �
 
# �ß �P�Z �â �^ ��

(3) �7 �^ �ž �Z �Õ�� �I �� �; 	M�‘ �£ �< �Õ�� �ã �ò �» �^ �ß �ž �Z ��
�e �¦ �» �^ �ß �ž �Z �` �• �� �I �ã �� �ö �^ �� �ß �» �^ �Ð
J �� �w�� �‘ �, ��

(4) �¥ �, �f / �¤ �Z / �» 
� 	O�� �¥ �, �f �; 	M �‘ �� �£ �¬ 	á
�� Capacitance�� �Õ�� �ã �¯ �» �^ �ö �Û�ä �P�Z �ß �¥ �, �< �ø �) �� �ñ �Ð�,
�%�w�> �ß �î �¬ �³ �¶ �� �[ =4 �o 88�� �� �Å�w�� �[ =2.0 �o 2.2�� �� 
J �^
�� �[ =1�� �ß 	ð �¾�Ä�� �‰�` �w�? �ø �² �, �ß 	• �€ �¥ �Õ�� �e �¦ �¥ �, �f �`
�? �Â�¤ �¢ �q �z �q �, �  �Ò�Ý�� �ö �¤ �Z � 	n �� �¦ �< �õ �¤ �� �Z �‘ �Î �€ �P
�Z �E�i �R�� �ñ �+ �Ì �! �%�É�e �» �^ �Í �¤ 
# �¤ �Z �$ �� �‘ �š �) �Î �P�Z 
ö
�� �E	m�t �  �� �£ �$ �� �o �Ì �õ �z �, �� �w�Í �¤ �ã �ò 
# �� �
 �} �{ �ã �ò �¤
�Z �Û�Î �õ �¤ �� �Z �Q�þ �� �ñ �+ �¤ �Z �# �$ �  �� �f �¡ �w�Ð�‚ �&�� �E�Ì 
J
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�Í �¤ �õ �z 
# �
 �ñ �ž �Z 
ö �� �} �{ �ã �ò �¤ �Z 	� 	m�� �e �¦ �¤ �Z �# �$ �é 	‰
�` �? �Â�¤ �¢ �q �z �¢ �q �w�, �� �‘ 
J �� �Õ�� �ò �» �^ �  �» 
� �; 	M�£ �< 	O
�˜ �» �Õ�� �ñ �Ð Q=V*A�� �� �` �£ �< �â �Õ�o �� �) �ã �À�� �- �¢ �q �  �Ò�Ý��

(5)In Line Spinner: �+ �Ž �» 
� 	O�ß 

 �) �G�� �ö �¬ �� �Ï �• �ò ��
�; 	M�£ �< �Å�k �š �Ž �» 
� 	O�I �) �� �� �ñ �• 

 �) �w�Ê�� �0 �ö �» 
� �w
�Ä�  �Ò�x �¯ �Ø
× �á �× �~ �^ �� �o �ñ �• 

 �) 	©�• 
x �¼�á �� �¼�` �� �Â
�w�” �ò �ß �» 
� ��

(6) �ã �ü �¼�©	O�; 	M�‘ �ö �¬ �� 
# �Î 
# �€ �� �¬ �� �” �\ �¨ �©�Ò
�Ý�� �Ø�| �• �…�[ �ã ��

�è 2-3 �Ð�� �£ �¢ �q �¬ �� �  �� �~ �� �O�¬ �� �è �¾�^ �¦ �• �N�b �ø
�€ �Ð�¤ �Z �� �» �^ �ž �Z �� �¬ 	á �� �» 
� ��

(1) �¤ �Z �# �$ : �¦ �è 2-3 �` �? �6 �k �¤ �Z �# �$ �ö �� �‡ �’ �š
�� 11,200 	= �‘ �� �� �’ �¡ �� 11,550 	= �‘ �� 	� �
 �z 
# 	� 	m�� �� �‡ �’
�®�� 11750 	= �‘ �� 	� �
 �z 
# �� �f �~ �Ð�‚ �&�� �Ó�± �’ �š �� �’ �¡ 	�
�
 �z �¢ �q �	 �� 
J �� �’ �®	� �
 �z �¢ �q �w�� �, ��

(2) �ž �Z �# �$ �� �Ä�ž �Z �# �$ �` �? �6 �k �» �^ �ž �Z �ö �’ �š �� �’ �¡
	� �
 �z �° 	m�t �� �’ �®	� �
 �z �
 �� �Q�þ �� �ñ �� �’ �š �� �’ �¡ 	� �
 �z
�q �	 �� 
J �� �’ �®	� �
 �z �» �^ �ž �Z �Î �× 1.0 g/cc�� 	� �• �� �Ð�O�, �z ��

(3) �¬ 	á �� capacitance�� : �ö �è 2-3 �Ü�¬ 	á �  �� 	…�ö �, 	� �Ð
4,000 �• �b �� �ö 
J �Ü�
 �� 	…�w�Ä�� �¦ �¬ 	á �# �$ �` �? �C�X �6 �k �ö
�’ �š �� �’ �¡ 	� �
 �z �¬ 	á �# �$ �� 	…�C�X�± �� �� �Ó�± �’ �š �� �’ �¡ 	�
�
 �z �q �O�	 �� 
J �� �’ �®	� �
 �z �
 �� �C�X�Q�þ �� �ñ �� �ñ �ã �ü �ß 
�
�Ê�û �Ð�, �� �+ �z �� �Ð�O�, �z �� �‰�¬ 	á �� �C�X�Q�þ ��

(4)Spinner�� �» 
� 	O�� �� �¦ �è 2-3 �` �? �6 �k Spineer �ß �~ 
�
�ö �� �‡ �� �š 	• �¢ �q �z 
# �~ 
� �° �i �R�� �` �? �Â�¤ �� �š �q �z �° �%�q
�O�� �o 	8 	M�â �Õ�
 �‡ �ù �? �Û�ä 
� �Z �ö �1 �ã �  �’ �� �¯ �Õ�� �� �? �Â
�˜ Spinner �~ 
� �� �» 
� �ß 
/ �” �# �$ �� �Í �E �¡ �� �- �á �ã 
# �� �Â �ß
Spinner �~ 
� �~ 
³ �� �» 
� ��

�¦ �? �± �s �Ž �# �$ �` �? �ƒ �W�ö �’ �š �� �’ �¡ �¢ �q �z �° �q �O�	 ��



�’�¡
$���o�‹
��±�ß�å�]�Å�á�6

105


J �� �E�’ �®�¢ �q �z �÷ �� �ö �ž �Z �� �¬ 	á �# �$ �° �ý �Û�O�Q�þ �� �o �ö
�¤ �Z �� �» 
� 	O�° �` �ý �O�Q�þ �� �ñ �¤ �Z �# �$ �ö �’ �®�¢ �q �z �� �f �‚
�&�� �ñ �+ �` �� �â �q �O�Ð�w�� �, �� �¦ �ž �Z �# �$ �` �? �ñ �� �ã �ü �; 	M
�ß �� �ø �� �Ð�, �� �ñ �ã �ü �ž �Z �Ð 1.0 �• �b �� �� �ñ �+ 	8 �’ �®�¢ �q �z
�q �O�Ð�, �� �
 �� �ž �Z �� 	…�ˆ �ë �Û�Ä�� �E�¬ 	á �# �$ �· �� �C�X�Q�þ ��
�¼�` �\ �
 �O�ñ ��  �� �ñ �’ �®�¢ �q �z 	8 �q �w�� �E �ã �ü �ß 
� �Ê �û �Ð
�, �� �
 �¬ 	á �# �$ �� �C�X�Q�þ �� �� �e �¦ �+ �* �¬ �� �W�O�é 	‰�` �? �Í
�š �� �M�ˆ �’ �®�¢ �q �z �? 
ö �� �õ �z �, �ß �q �O��

�ö �Ë �¤ �¢ �q �¬ �� �Ï �• �d 
� �Ê �‹ �� �  �è 
ê 
ú 21 �5 �ã �� �O�g
�­ 112 �5 �ã �� �O�g �­ 115 �5 �ã �� �è 
ê 
ú 21 �5 �ã �ñ �l �%�š 	• �q
�z �¢ �q �	 �� 
J �� �9 
J �Õ�w�Ä�� �ñ �+ �‹ �� �d �` �C�X�Ä�¬ �� �è �ø �Z
�o 	O�˜ �W�O�� �è 2-4 �Ð�� �£ �t �Ë �ß �¢ �q �¬ �� �Ï �• �< �è 
ê 
ú 21
�5 �ã �� �- �‰�X �¢ �q �¬ �� �ß �W�O�� �O�ã �ß �; 	M	� �
 �z �Ð 1919 �o
1921m�� 
7 �• �� �Ð�é �÷ �q �O�ß �< �ø �) �� �c �T �Ð�, �� �§ �T �Ð�w��
�� �T �Ð
J �� �` �6 �k �ö 	� �
 �z 1919 �o 1921m�Ï �; 	M�q �O�	 �� 
J ��
�o �¥ �� �Õ�Ø�W�w�� �ö �O�g �­ 112 �5 �ã �  �¢ �q �¬ �� �W�O�
 �` �? �6
�k �
 �ö 3,310m �Ï �%
J �^ �Í �¤ �� �• �¸ 	� �
 �z �o �� �C�X �q �O�� �ö
�O�g �­ 115 �5 �ã �Þ�\ �  �¢ �q �¬ �� �W�O�
 �ñ �O�ã 
J �Õ�w	ö �� �� �s
�e �¦ �¬ �� �ý �O�# �$ �ö �� 	• �q �z �%�É�e �Q�þ �� �÷ �� �¢ �q �¬ �� �ö ��
�£ �± �ì �%�• �„ 	j �� �o �é 	‰�ì �Õ�� �� �£ �ü 	É�ê 
1 
� �� �  �� �­ �
 � 
�¢ �q �ã �Í �X�K�· �/ �¦ �� �ü �Û�
 
× �{ �é 	‰�� �¢ �q �ã �  �ã �x �± �× ��
�y �È
1 �� �· 
× �{ �é 	‰�� �ä �Ë�ü 	É�t �ê 
1 �� �? �� 	å �• 
� 
Š��

�K�¬ �· �c �0 	� �ˆ �# �~ �i �·

�z �. 	� �� �Ž & �ç �Ç�ô �Ž & �ç

�� �š �� �Ç�, �† �c �w
J �Ï �j �� �þ �b �• �\

�Ç�, �† �c �� �q �» �B�� �‘ �¡ �è 
ê 
ú �c �� �˜ �¸ �Í �c �� �Ç�, �c ��
�ª �� �� �c �ß �	 �� 
J �� �ò �Ç�, �† �c �d �� 	w�Ò�� �w�, �ø �• �ã �ø �• ��
�Õ�Í �¤ C-750�� 750 �ÿ �< �©�� �� �| �! �H�� �N	� 26kg/cm2�� �æ�€ ��
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TEG �´ �, �ê 
1 �Ï �j �� �¡ �	 �� 
J �� �¥ �, �Ì �´ �7 �N 130 mg/m3 �? �¯ ��
�o �- �* �õ �w�Ï �B�Ï �¢ �q �t �æ	…�	 �� 
J �� �• �˜ �	 �� 
J �� NGI�� �ß �ä
�� �d �� 	< 
9 �� �t �= �õ �c �€ 
` �� �k �š �$ �
 �� C-3350�� 350 �ÿ �< �©��
�� �| �! �Õ�H�� �N 42 kg/cm2 �? �± �� �� �‹ �Æ�± �* 
J 
¯ �V�� �> �� �G�$ ��

�¦ �< C-3350 �� �| �! �{ �£ �ü �� �‰�, �Ý �† �� �Ø�| �ˆ �ë �¢ �q ��
�< 101 �� 11 �# �� 
³ �� C-360�� 360 �ÿ �< �©�� �� �| �! �� �è 2-5�� ��
�? �± �| �Ï 
` �” �³ �} �~ �� �è �B�ê 
1 �ö �Ó�^ �ä �ç �‡ �©�± �× �ô �µ �¯ ��
�Ï 
` �° 
× �ø �‚ �} �~ �� �* �ì �€ 
` 
J �Õ�0 �� �¢ �q ��

�Ò�¥ �Ï 
` �< 93 �� 3 �# �E �q �� �ñ �ê 
1 �C�` �� �s �6 
¯ �� �= 
�
�f �� �< 94 �� 1 �# �ê 
1 
c 	  �E�£ �� �< 102 �� 12 �# �7 �7 �È�� �� �I
�Ð�’ �š 
É�	 �� 
J �æ	…�è �â �Ï 
` �£ �õ ��

�� �¡ �� �þ �©�† �c �w
J �Ï �j �� �þ �b �• �\

�þ �©�† �c �� �q �» �B�� �‘ �¡ �þ �©�c �¢ �q �k �# �	 �� 
J �� �õ �w�Ï
�B�Ï �¢ �q �Ü�� �®�û �ø �• �ã �ø �• �d �� �	 �� 
J �� �Ø�W�w�Í �þ �©�† �Ï
�j �� �	 �� 
J �Ï �j �Ò�� �®�› �¡ �– �´ �, �B�œ�� �¡ �	 �� 
J �Ü�, �Ì �´ �7
�N 130mg/M3 �? �¯ �� �Õ�� �6 "# �• 	ž �Ï �j �N 4 �o 5�¨ �� �_ �7 �w	h
�� �Ì �� �Õ�� 
³ �æ�d �	 �� 
J �Š�� �N�€ 
` �� �è �B�ê 
1 �ö �Ó�^ �ä �ç �‡
�©�± �× �ô �µ �¯ �� �Ï 
` �° 
× �ø �‚ �} �~ �� �* �ì �€ 
` 
J �Õ�0 �� �¢ �q ��

�k �� �¢ �q �Ü�� �ø �• �d �ß �Ø�W�w�� �è �B�• 	ž �d �Ø�W�w�ñ �µ ��
�u �w
 �� 
¯ �6 �� �> �0 �á �è �â �þ �Ï �j �� �? �Ø�| �° �� �N
[ 
&�w�Á�q
�¢ �" �þ �Û�è �â �á �Ï �� �è �â �þ �‡ �B�0 �¡ �Ø�W�w	m�� �q �¢ �1 �þ 
J ��
�£ �� �| �! �ò �� �Ï �j �� 	©�{ �£ �1 �þ 
J �ò �� �� �| �! C-301A/B�� �õ
�> 
J �� �� �´ �^ �� 100HP�� �� �ñ �{ �£ �� �µ �� 69 �� �� �£ �� �� �‰�, �Ý
�† �� �* �È �¦ �Â �©�3 �� �9 �ò �� 
� �f 	ð �� C-301A/B �� �| �! �‰�, ��

� �f 	ð 
# �� �0 �¡ �1 �þ 
J �÷ �N Flare�� �Û�o 
� �� 
P �³ �9 �ˆ �ë �¤ �J

� �� �� �9 �} �~ �â 	r �• 90db�� �� �? �ö 101 �� 10 �# �� 
³ �� �Q�Ý�<
�• �´ �^ �ß �� 
‰�� �� �| �! �� 150HP�� �� �è 2-6�� �� �• �þ �b �
 �d ��

� �) �w�� �Ó 2-10��
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�Œ2-10�c �· 
� �Ã�� �Ó�Ö�â �0 �Œ

�÷ �­ �þ�b�
 �þ�b�d �þ�b
�
Š
1. ���|�!�<�© 100HP 150HP 
«�� 50%
2. �{�£�^�© �>
J���� �Q�Ý�<�• ���^	á�?�}�~�è�â
3. �ò���1�6
J 2,043 M3/D 2,523 M3/D 
«���ò��
��f 23.5%
4. ���q�¢ CO2 �Ì�Õ 89,669Kg CO2 56,114Kg CO2 ����
ö�� 380,662Kg CO2

5. �X�ë�â	r 90dbA 78dbA 	m�t 12dbA

�· �. LPG �r ,å & �ç �Ó�
 �ç �È�V

�Ç�, �c �þ �w�G�¹ 	S �~ 	Ý �� �Ó�� �Õ 30,000 �õ �©�� �< 97 �� 7
�# �ß �� �# �M�^ �/ �¦ �6 �k �þ �w�G LPG �Æ
T �< �• �Y �# �� �Q�æ�× �ì

@�¯ 	j 	…0.4M�V�� 97 �� 8 �# �þ �w�G LPG �Æ
T �< �• �Y�# �� �Q�ì
�æ�× �ì 
@�¯ 	j 	…0.4M�V��

�Ð �� �ô �þ �w �G LPG �Í �O�� �q �� �Ó�� �þ �} �£ �" �× �þ �w �G
LPG �Æ
T �õ �Ë�² �˜ �� 102 �� 3 �# �þ �w�G LPG �Æ
T �õ �Ë
1 �� �À��  
103 �� 6 �# �þ �w�G LPG �Æ
T �õ �Ë
1 �È�� �\ �� ��

�þ �©�c �Ô�% 24 	õ �> �� �i �Á�� 	á �Õ�Ð 34,000 �õ �©�ø �€ �<
58 �� �� 67 �� �� 70 �� �� �£ �� �• LPG �¤ �� �� �| �! �� LPG �Á �G
�Æ
T �� �Á �¤ �” �$ �� �• �ä �µ �Á �¤ �ê �‹ �ê 
1 �C�` �� �E 99 �� �Á �6 �Õ
�Ð 17,026 �õ �©�� 100 �� �Á �6 �Õ�Ð 26,120 �õ �©�� 101 �� �Á �6 �Õ
46,207 �õ �©�� 102 �� �Á �6 �Õ 52,896 �õ �©�� �! 
Š �i �R�� 100 �� 9
�# �å �õ �r �• 
� �Å LPG �r �• 
� �Ô�ä �; �| �6 LPG �° �þ �b �Z �“ �ï 	õ
�Z �} �‹ �7 �� �d �Å �� �‹ �³ �j �6 �å �õ �r �• 
� �	 �� 
J �Ï �j �† �þ �©�c
LPG �Á �Z �Á �¤ �þ �b �� �t �Ï �B �7 �� �• 
1 �È �� �d �` �i �R�õ �h LPG
�Ü
� �€ 
` �p �• �©�Å
« �> �q �• 
� �f �� �� �Ó��

�Ï �B�� 
] �ò 	á �† 	M��

�� �š �� �Ï �B�† 	Y��

�• �Ï �B�< �þ �©�c �Œ�%�Á�G�c �P�i �ê 2 	õ �Á�Z �Á�G�� 2 	õ �Á
�Z �¤ 
 �Á�À�� �û �1 �ê 
1 �” �$ �i �[ �o �² 
} 1 	õ �Á�¤ 	í �¡ �• �� �I ��
�t �i �Á �¤ �ê �‹ �T �¥ �7 �þ �° �w
J �� LPG�� �Á �G�” �$ �� �ê 
1 �T �¥
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LPG �� �| �! �£ 2 �£ �� LPG �Á�G�Æ
T 2 �£ �� �• �û �1 �ß �‚ �Œ�” �$ ��

å 
J �” �$ �� 
é 
J �” �$ �J ��

�� �¡ �� �; 	M�Ï �q �÷ �­ ��

1. �Á�$ �Ï �q�� �â �$ �� �t �ê �Á�G	í �� �Á�G
ß �è �q �� �õ �Â�
 	” ��
�} �$ �Á�� �I �Ï �è �ó �è �� �Â	X�¾�‰�ê �� �• �p 	Å�” �� �� �| �! �Ž �ç 
ß ��
�” �m�J �� �ò �3 �> �� 
× �t �½�Z �� 
 �� CLSM�� �� �ò �3 �� �…�¡ 	� ��
	©�Á�ò �3 �� �ò �3 �æ�° 
¼�* �� �• �C : �ž 
# �‹ �Ï �c �ã 
] �Œ�ê �� �� �7
�7 ; �Á�G�Æ�� �� �| �! �† 	õ �è �q �J ��

2. �! �" �* �” �Ï �q �� �Â�” �i �} �� �÷ 	m�” �� �Â�” �= �” �7 8� �� �Â
�” �* �¦ �� �¦ �À�7 8� �� �j �à �T �n �� �” �$ �× 
– �= �” �Q�� �� �j �à �T �n �T
�¬ �/ �¦ �� �¦ �À�é 
– �¾�/ �¦ �� �” �$ �Á
é 
J �� �Á	í �* �” �� �ê 
1 �� �G��
�• �C : �Á�¤ 
ß 
R�j �M�^ �, �5 �� �, �B�œ�� �” �$ 
é 
J �› �ï �Ï �q �J ��

3. �I �¬ �Ï �q �� �I �ã �¬ �©�” �p �$ �p �* �ê �� �ø �¬ �û �� �G�� �â �š
�) �á �1 �û �� �G�� �I �ã �ê 
1 �� �G�� �I �ã �í �5 �” �p �$ �p �* �ê �� �Á�G
�Æ�� �� �| �! �^ �©�” �p �$ �p �* �ê �� �Á	í �² �C�B�œ�* �ê �� �Á�¤ �æ�õ
�B�œ�* �ê �� �Á�¤ �c �Ø�« �B�œ�* �ê �� �¬ �œ�! �æ�J ��

4. �ê �ˆ �û �! �; �¨ �³ �¯ �× �é �÷ �¨ �] �� �/ �¦ �o �¦ �Â �é �÷ �é �`
�
 �² ��

�� 1�� �P�? �, �ô �¨ �] �� �T �ƒ 	O�Ó
+ �¦ �y �� �, �ô �í 	ò �ì �
 �³ ��

� �ä �} �] �x �¦ �� �, �ô �ê �‹ �‹ �q ��

�� 2�� �Á�$ �Å�[ �_ �� �0 �[ 
� �� �– �² �� �{ �£ �‰�² �¨ �] �Å�¦

�� 3�� �6 �9 �á �Ï �Ï �q 
` �� �¨ �] �Å�¦ �Â��

�• �. .ú �› �’ %o2� �! �• �Ó�R�; �! �• �W0\ �! �3

�� �š �� �
 �Q��

�Ò�¥ �Ï 
` �� �´ �< 62 �� �� �¦ �< �q �Õ�! 
Š
ö �� �� �� �� �= 
� 
Š��
�< 91 �� �E�£ �� �^ �Ï 
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�� �å �� �• �† �* �ì �7 �Ï �Ï �È�� �$ �À�� �È

(1) �å �õ �	 �� 
J �æ	…�è �â �B�œ�Ï �q �� 
] ��

(2) �å �õ �	 �� 
J �æ	…�è �â �B�œ�† �• �ê 	O�† 	M��

(3) �å �õ �	 �� 
J �æ	…�è �â �B�œ�Ü�w�õ �h �‹ �Ï �� �Ó�Å�P�¢ �ä �â ��

(4) �å �õ �	 �� 
J �æ	…�è �â �B�œ�ô �Ï �û �1 �ä �â ��

(5) �å �õ �	 �� 
J �æ	…�è �â �B�œ�ê 
1 �ä �� 
+ ��
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(6) �å �õ �	 �� 
J �æ	…�è �â �B�œ�  �¶ �ù �¤ �I �\ �[ �‹ 
+ �0 �� �ô �C��

(7)PSA 
é 
J �è 
� �R�� �B�œ�� �Ï �q �Ó�ø �� ��

(8) �å �õ �	 �� 
J �æ	…�è �â �B�œ�† �• �ä �Ó
+ ��

�� �ó �� �‹ �Ï �» �B

�� �• �� �Ï �B�» �B�† 	Y

1. �« 
J �� �| 
Q�ð

�« 
J �� �| �! �� C-1010 A/B�� �M�Ä
J �• �¦ �« 
J �o �� �| �N 10 kg/
cm2G�� �� �• �� �ã �� AC-1010 A/B�� �� �ø�• �ã �� V-1010 A/B�� 	m�¤ �N

�
 �õ �Å�÷ �,
�Ï �B

	É �G �ê 
1
�Á�$ �† �D�Ï �B

�ê 
1 �• �I �â
�æ �õ �Ï �B

�« 
J �� �| �!

Q �ð �� �G


é 
J �è 
�

Q �ð �� �G


é 
J �i �� �!

Q �ð �� �G

�ê 
1 �• �” �$
�x �� �� �! �æ
�Ï �B

�^ �©�� �I �â
�¬ �© �Ï �B

�Ž �ç 
ß
�g �ê �Ï �B

�Ø �« �B �œ
�[ �� �Ï �B

�I �â �í �5 �Å
PLC�
 �ì �Ï �B

�
 �^ �� 
× �� �Q
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	� 38�¨ �o �¡ 
� �Ì �, �ø �� �w�u �_ �7 �d �� �Í �¤ �« 
J �&�Q�Á�� V-1041��
�? 
« �} �è �â �  �� �©�� �X�‹ 
J �Õ�} �d �³ �« 
J �R�þ �Å�B�N�» �B�� �0 ��

�è �B�« 
J �� �’ �š �• �‡ �/ �ã �� F-1010 A/B�� �Å�’ �¡ �• �‡ �/ �ã �� F-
1020 A/B�� �/ �7 �M�—�– �u �Å�w�u �d �� �Í �¤ �� �æ�� �B�N�! �� DR-1020 
A/B/C�� �� �? �• �ä �� �Õ�¢ � �� �¡ �« 
J �Ü�, �ø�_ �7 �Q�� �B�N�« 
J �� �{
�è �B�« 
J �ß�� �©�ê �	 �• �˜ -40�¨ �� �¤ �Z�
 �± �| 	� 38�¨ �� �æ�€ �Õ�Í �¤
�’ �®�• �‡ �/ �ã �� F-1030 A/B�� �� �¡ �« 
J �Ü�„ �M�—�Æ�Õ�á �/ �7 �� �? �}
�� �Ô�R�Å�B�N�ß�« 
J �� �I �Ð PSA �è 
é �! �ß 
J �œ�� �� �+ �O�À�« 
J ��
�©	� �x 8.5 kg/cm2G�� �¤ �Z�� �t �< 40�¨ �� �» �Õ�Ð 4200 SCMH�� ��

2. 
é 
J �è 
� 
Q�ð

�Ô�R�B �N�ß �« 
J �Ò�Í �¤ �’ �š �• �Å �’ �¡ �• �‡ �/ �ã �� F-2040
�M F-2050�� �R�þ �d �� �x �è �B �â �š �Í �¤ �ò �G�ˆ �ø �Æ�c �� CMS��
�ß �—�2 �� PSA �Q�� �• �ä �Á�� V-2050 A/B�� �� �š �2 �• �ä �q 
é ��
�š �2 �´ �ä �Õ�¢ �� �» 
È
Š�X�� �• �˜ 
� �Ê�q �è 
é 
J �ß �š �ò �è �B��

�� �| �« 
J �¦ �¯ �ê �± �þ �‡ PSA �Á�� �‡ �B�Ü
K
J �� �¡ 
K�þ �ˆ �¸ �,
�ø �Þ�ø �Æ�c �• �ä �� 
é 
J �
 �} �þ �‡ �o �Ä�Á
&�» �O�� A �2 �ò �ø �Æ�c �•
�ä �º �¸ �d �� 	� 60 	
 �� �M�^ �E�&�• �ä �� �ä 
# �Å B �2 �û �þ �o �_ 
� ��
B �2 �Í �X�° �� �� 	� �Ž 	
 �• �b �� �� �Ä�E
« �> B �2 �� �©�? 
ö �� �[ �� 
#
�ã �o 
« �> �• �ä 
� �f �� �° �� �È�� �d A �2 �x �Ê�÷ 
J 	m�N�³ �� �M�• �´ �ä

K
J �� �¡ 
K�þ �ˆ �� �, �ø �J �Ä�E�Õ�¢ �� A �2 �M�• �Õ�¢ �d �� �‚ �£ �&�Q
�Á�� V-2060�� �Ü
é 
J �� A �2 �Í �X�› �î �� Purge�� �� �[ �� �o �? �+ 	©�j
�» 
È
Š�X�� 
� �Ê�¢ �q �è 
é �� �ö �q �è 
é 
J �Å�Õ�¢ 
Š�X�‡ �B�Ü�� �Ð�è
�â 
J �œ�o �‚ �Œ�B�œ�� �©�� �‚ �£ �« 
J �Á�� V-1042�� �• �+ 
� �O��

PSA �Á �ò �ˆ �ø �Æ�c �� CMS�� �« / 
é �) 	� �Ð 2/1�� �‰�q �è 
é

J �Õ�Ð 2100 SCMH�� �O�À�� �©�x 7 kg/cm2G�� �¤ �Z <40 �¨ �� ��
�©�ê �	 <40 �¨ �� 
¹ �Z �� �x 95%�� �} �� �i �� �! �£ ��

3. 
é 
J �i �� 
Q�ð

(1) �� 
‰�� �� �| �! �¡ �Í �À
é 
J �¦ 7 kg/cm2G �ø �®�ç �³ �� �� �N
56.25 kg/cm2G��
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�’ �š �ç �³ �� 1st Stage�� �� 7 kg/cm2G �����N 16.37 kg/cm2G

�’ �¡ �ç �³ �� 2nd Stage�� �� 16.37 kg/cm2G �� �� �N 32.28 kg/cm2G

�’ �®�ç �³ �� 3rd Stage�� �� 32.28 kg/cm2G �� �� �N 56.25 kg/cm2G

(2) �é �ç �³ �� �| �¤ �� �e �¦ 
J �• �� �• �� �ã �� �{ 
é 
J 
7 �d �O�À
�¤ �Z �± �| 45 �¨ ��

�’ �š �ç �• �� �ã �� AC-3021�� �� 132.1 �¨ 	m�¤ �N 48 �¨

�’ �¡ �ç �• �� �ã �� AC-3022�� �� 121.9 �¨ 	m�¤ �N 48 �¨

�’ �®�ç �• �� �ã �� AC-3023�� �� 110.1 �¨ 	m�¤ �N 45 �¨

�q �# 
é 
J �� �i �� �! �� C-3020�� �Å
J �• �� �• �� �ã�� AC-3024��
�d �� �Í �¤ �> �� 
é 
J �&�Q�Á�� V-3080�� �è �â �� �©�Å�» �Õ�� 
7 �d �¦
�¯ �× �Ž �) �” �$ �ä �ê �» �Õ	O�ø �€ �} �� �Ü�‚ �* 
J 
¯ �� V-103 �Œ�%�	
�� 
J �” �$ �ß �! �æ�	 ��

(1) �Ü�‚ �* 
J 
¯ �! �æ�£ �� 3�G-N-3-325-CA2�� �$ �± �* �� �%��

	O�Õ�ê �‹ �� FT-3002/FV-3002�� 1½�G��

�¤ �Z �€ �â �� TT-3009�� HH�� 45�¨ ��

�� �©�€ �â �� PIT-3007�� HH�� 59 kg/cm2G��

(2)V-103 �! �æ�£ �� 2�G-N-3-326-CA2�� �$ �± �* �� �%��


ö �� �) �� PRV-3003�� Set @30 kg/cm2G��

	O�Õ�ê �‹ �� FT-3001/FV-3001�� 1�G��

�¤ �Z �€ �â �� TT-3010�� HH�� 45�¨ ��

�� �©�€ �â �� PIT-3008�� HH�� 40 kg/cm2G��

�K�V�· �c 	K�† �· 	� 
� �! �· �ˆ �û

�h �þ �Ï �B�Ï �; 	M�æ�� �> �ñ �˜ �� �7 �þ �	 �� 
J �† �� �o �Ü�7 �þ �	
�� 
J �† 
J �þ �d �ß �	 �� 
J �� �Ì �
 	ì �£ 
J �Õ�ü 
# �� �	 �� 
J �~ �° �� �H
�� �� �- �* �� 
ö �� �� �” �$ �° �� �N�V
� �£ 
J �� �� �Ì �• 	ì �£ 
J �Õ�� 
# ��
�‡ 	M
# �¡ �ü �¸ �  �	 �� 
J �h �þ 
J �G�ò �� �J �¨ �i �� �Q
# �� �Õ�¡ �	 �� 
J
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�� �¦ �h �q 
J �ã �¢ �q �O�• �� �´ �, �� �7 �w�‡ �B�� �° �� �N�V
� �£ 
J �� ��

�h �þ �Ï �B�Ï �h �q 
J �Ï 
` �ù �L �ü 	h �P�T �� �• �%�ü �ð �ß �S
× ��

�þ 
J �G�� �o �‹ �s �š �  LNG �õ �¯ �	 �� �þ �� 
` ��

�á �1 
¯ �� 
V
� �” �~ �° �  �¿ 
º

	O�Õ
¯ �� 	O�Õ�é �Í �O�” �$ 
J �Õ

�R�� 
¯ �� 
V�” �s �š �  �R�� 
¯


ö �� 
¯ �� 
ö �� �N�K�� �0 �� �� �© , 
« �> �} 
J �‡ ��

�h 
J 
¯ �� �o �‹ �
 �%�  �> �� �h 
J 
¯

�Ï �j �† �� �q 
J �� �7 �, �� �7 �w�Ï �j �“ �ì �0 ��

�- �* 
¯ �� �- �* �} �� �€ 
` �0 �� NG1�� 8900kcal/sm3��

�Ð�˜ �Ê�� �K�â 
“ �Í �þ 
J �G�S
× �� �ô �| �¨ �i �} 
J �K�} �� �Ó��
�q �! �š �h �þ �Ï �B�Ï �h �q �” �j �� �q �Â�� ��

�	 �� 
J �r �• 
� �• �q �œ�� �¼
É�b �Z �� �� �! �� �÷ 
� �Ê�h 
J �q �•
�? �± �| �h �q 
J �‚ �Œ�� �q ��

�å �õ �r �• 
� �0 �â 
É�ø �Z �þ 
J �G
J �z �� �©�Å�þ �� �Õ�ß �1 �þ ��
�? �� �ô �h / �q 
J �d �ß �ƒ �þ �� �Õ�� �h / �q 
J 
× �©��

�å �õ �r �• 
� �0 	P�â �â 
“ �Í �þ 
J �G�` �õ �…�a �Õ	m�N�ü �� �H�´
� �õ �� �Ð�¯ 	j 
# �� �­ �
 
< �¸ 	� 16 �H�´ � �õ �� �� �� �Ð�± �| �þ 
J
�G�S
× �� �þ 
J �G�h 
J �ã �q 
J �� �q �� �â �k NG1 �0 
ö �q �� �E�q�� ��
�ß �
 �� �÷ �h 
J �q �• �– �h �† �• �í �ü 
J �� ��

�â 
“ �Í �þ 
J �G�ß �K�} �� �q �• �%�” 	n �O�� �� �o �` �• �Ð�
 �^ �	
�� 
J �q �œ�° �þ �± �„ �Ð	h 	M�  
1 
± �B�œ��

�	 �� 
J �r �• 
� �Å�å �õ �r �• 
� �ö LNG �Ë�} �� NG �° �þ �b �Z�� 
J
�G�h / �q �� �� �� �� 
ö �� �� �~ �° 
J �q �• �ù �ž �ù �* �ì �� �o 
Ê�õ �h �
 �^
�‚ 
Š�� �Þ�
 � �ê �• �� �q �� �? �Ô�ä �[ �´ 
7 �� �= �� �Ó�%
� �ß�� �q �Â�� ��

�ö �~ 	Ý�
 �^ 
× �œ�è �â �} �� �� �– �¢ �Ï �• �£ 
J �� �• �  �¦ �} �ñ �É
�¯ �� �• �õ �h �­ �
 �� �¡ �þ 
J �G�• �Ð�ã �µ �f �q �o �Ã�b �ô �� �� �� �q �± �× ��
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�h �þ �Ï �B�Ï �h �þ �• �\ �Å�	 �� 
J �K�} �¨ �ž �û 
� �� �­ �
 �7 �� �!
�” �³ �	 �� 
J �~ �° �� �q �u �� �� �€ 	h �ê 
1 �± �× �” �³ �� �� �q �ä �� �� �*
�ì �	 �� 
J �r �• 
� �Î 
# �¨ �i �b �Z �È�� �õ �h �	 �� 
J �} �� �ß �É�\ ��

�z �. �� �r )Q�� �1 ,ú �{ �½�3 (Œ�Ä*P�)

�� �š �� �´ �, �B�œ�i �ê BTEX �´ �7 �ê 
1

�´ �, �B�œ�  �÷ �: �Ò
J �T �¥ BTEX�� 	E�� �§ 	E�� �¡ �§ 	E�J ��
	/ �] �‘ �u �� �• �u �	 �� 
] �Ð 80 �o 150�¨ �� �E�, �  �u �	 100�¨ �î �<
BTEX �u �	 �� 
] �ò �� BTEX �} �Î �€ �, �Ò�" �š �� 
� �´ �÷ �: �N�Ä
J ��

� �� �« 
J �5 �˜ �� �ˆ �ë �� �q �¢ 	¸ �Y�^ �K�· ��

�< 100 �� 8 �# �• �Ï �‚ �£ �h �þ �š �c �E�£ �ß �w�• �� �ã �� �� �G�<
�´ �, �B�œ�Ò
J �÷ �: �” �$ �� �­ �  �Ð�¡ �Õ�¢ �2 
&�O�• �  �Ò
J �• �� �N
80�¨ �? �¯ �� �? �ò �� BTEX �N�þ �Á�� 
ö �� �X�ë �5 �˜ ��

�� �¡ �� �Ž �£ �� �| �! �h 
J 
× �©
« ��

�Ž �£ �� �| �! �¤ �À �‚ 
# �� �q �0 �Ò�� �¦ �� �q 	¸ �b �þ �Í �À �) �¡
�	 �� 
J 
ö �� �â �š �ö 38 �o 42 kg/cm2�� �Ü�ã �³ �� �©�× �` �± �| �ö ��
�Ó�� �q 	…	� 90 �o 95 kg/cm2�� �? �j �&�’ �š �³ �O�À�> �� �• 
c �E�Z
�� 103.5 kg/cm2�� �� �� �q �± �³ 
# �³ �©�� �Ž �£ �� �| �! �h 
J 
× �©�¨ 	j ��

�< 101 �� 3 �# �• �Ï �  �f �h 
J / �H�� �Ž �£ �� �| �! �ê 
1 
7 �>
�{ �£ �� �©�� �� �| �! �’ �š �³ �O�À �� �Ó�) PSV-5812A/B �¦ 105kg/
cm2 �b �
 �N 110 kg/cm2�� �? �� �� �©�á �1 PSHH-5818A/B �ê �â �¦
103.5kg/cm2 �b �
 �N 107 kg/cm2�� �Ð�� �ô �� �q �� �Ó�� �I �ã 
� �ß �â

É
/ �” �� �Ó�) PSV-5812A/B�� �� �©�á �1 PSHH-5818A/B�� �� �ð
�’ �š �³ � �» �) PCV-5816A/B �q �^ �
 �5 �%�� �u �³ �� �� 
7 �• �þ ��
�q �þ �b �d �� �Í �À �� �©�` 
« �> �N 43-45 kg/cm2�� �h 
J 
× �©�¦ 305
�ó  M3/D 
« �� �N 320 �ó  M3/D�� �| �< �h 
J 
# �B�� �þ �ù �¬ �³ ��

�� �®�� �Ž �£ �� �| �! �÷ �7 �þ �b �� �è 2-10��

�Ž �£ �� �| �! �s 	õ �ø �• �ã V-7101A/B  V-7102A/B�� �h �ã 
J �7
�ø �• �ã SP-003 �� �´ �, �B�œD-7111A/B �ø �• �ã �w�7 �� �k �ö �° �£ �æ



120

�÷ �N T-7132 �Ø�W�w�Á�� �O�Á�Ð�³ �� �Á�� �ê 	O�� �©�Ð +0.02/-0.005 
kg/cm2���� �h �ã 
J �7 �ø �• �ã�� SP-003�� �� �q �� �©�• 160 kg/cm2�? �± ��
�Ì �7 �^ �> �0 �� �^ �÷ �: 
# �� 	8 �÷ �: �â �š �w�Ì �� �w�7 �¡ �· �´ �> �� 
J
�^ �¡ �÷ �N T-7132�� 
� �� �u �³ 
J �� �� 	K�¢ �Ï �� �X�ô �r �‰��

�Ž �£ �� �| �! �H�� �d 
J �7 �ø �• �ã SP-004 �ê 	O�� �© 80 kg/cm2��
�• �w �7 �÷ �: �” �Å V-7101A/B�� V-7102A/B�� D-7111A/B�� SP-003
�÷ �: �” �� �ƒ �d �N T-7132�� �< 103 �� 1 �# �• �Ï �? SP-004 �q �Ð�> ��
�w�7 �÷ �: �&�Q�Á�� �Ì SP-004�7 �^ �• 75%
# �Õ�¡ �w�7 �÷ �N T-7132��
�` 	m�t �÷ �: �” �$ �£ �æ�÷ �N T-7132 �� �� �u �³ �� �©�  �á 	Ü��

�� �s �� �Ž �£ �� �| �! �h �w�E�I �þ �b

�Ž �£ �� �| �! �E�I �Ý�¥ �w
# �ù �? �å �Z �å �ï �Ý�¥ �w�� �N�� �| �!
�� 2 �Ã�� �{ �£ 
J �^ �Æ
T �ù 
� �æ�« 
J �$ �� �Ý�¥ �w�O�À�$�� �q �• �±

Ê
#
Ê�©�� 	8
��æ�û�”�­�´�� 
å�w�0�˜�õ	n���¢	¸�š	ˆ� �á�Ï ��

�< 99 �� 7 �# �• �Ï �ê �� �Ì �� �� 1,000 �õ �� �¿ �â �Ý �¥ �w�þ �w
�� �< �� �| �! �� 1 �Ã�� �« 
J �” �$ �� �Ý�¥ �w�” �$ �þ �Ð�¿ �â �� �� �� �|
�! �0 	M�E�I �Ý�¥ �w
# �Õ�á �� �) �ß �E�I �� �Û�ù �� �q �å �Z �� �` �þ �ù
�q �• �¢ �©�� 
# �ã �� 
ö �� �Ý�¥ �w�m�w�� �” �� �T �w�� �%
� 	m�t �k 
`
�X�ë �T �w�5 �˜ �� �$ �� 5S �Ï �q ��

�· �. �� �r )Q�� �Ž 1í �Â#¡ �� �X

�h �þ �Ï �B�Ï �< 92 �� �� �´ �� �ê �� �%�H�� �� �h 
J �� �´ �, �• 	ž ��
�¨ �i �1 �� �J �B�œ�� �õ �£ �B�œ�� �� �‡ �ü �� �} �~ �d �â �š �ê 
1 �Ñ�X
•
�� �� �é �ü �®�È�† �g �Ñ�Û�Õ
« �} 
1 �# �� �Ð�± �| �h �þ �Ï �B�Ï �é �� �q
�B�œ�è �â �Z �‰
� �� �" �× �² �˜ �� �� 
³ �� �� 
¼�Œ�%�B�œ�� �; 	M�� 
¼
�÷ �­ �%�¯ :

1. �Ó�† �b �Z �€ �â �B�œDCS�� Distributed Control System�� �� 
¼

�b �Z �€ �â �B �œ	©�â �š �ã M5 PLUS �� 
¼�N MD PLUS�� �k

` �� �q �Ï �q 
¯ �� �Ï �B	ò �Ï �q 
¯ �� �� �£ �þ �
 �Ï �q 
¯ �J �> �^ �� �t ��
�7 �> �^ �� �t �u �û �^ 
� �¼�û �� �� �t �� �j �I �ã �û �^ �¦ Sever 2000 ��
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¼�N Sever 2008�� �� �q �Ï �q 
¯ �¦ NT4.0 �� 
¼�N Win 7 Pro �• ��

�´ �, �â �š �B�œ
7 �Ò�ê 	O�¦ ABB PLC �� �É�B�œ�â �š �Ü�¿�� �ñ
�O�B�œ�’ �� �Û�è �â �� �? �6 �¢ �‰�, �ö �D�Õ
1 �# �³ �£ �� �± 	” �’ �x �¯ �e
�¦ �• �* DCS�� 
¼�‚ �¤ �Ó�† �€ �â �B�œ�Ü�� �� �¦ �Ó�† �€ �â �B�œ�` �? �r
�´ �, �B�œ�� �q �f �
 �� �å �9 �” �� �X�± �� �w�Û�? �%�ó �� �q �Ò�Ý�6 �¢ ��

2. �Ó�† �¨ �i �1 �� �B�œ�� 
¼

�Ð�ô �× �° �þ �ê 
1 �� �q �� �¢ 	¸ �� �Ó�� �{ �£ �Ó
` �¨ �i �1 �� �B�œ�q
�Ð�� �Ó�ô �× �� �š 
â �³ �{ �£ �� �©�á �1 �� �` �> �� 
J �^ �O�� �q �Ð�1 �� �

�5 �• �œ�� �o �Ð�� �ô �
 �5 �w
� �� �u �³ �� �
 �5 �œ�² �ê �ü �£ �� �Ì �é �B�œ
�%	h �Ä�u �³ �6 �¢ �9 �¡ �á 	Ü�
 	• �Ï �† �� �Ó
# �� �� �- �• �� �` �> �� 
J �^
�Ê�T�� �G�” �u �³ �> �� �Ò�x �� �l 	M�¨ �i �1 �� �B�œ�O�� �˜ �o �Í �X�» �¿
�) �� �� �ð �d �� �´ �Š�M�^ �¡ �Ó�Ï �† �� 
� �Ì �} �~ �ê 
1 �E�&�� �? �� �ô �

	• �Ï �† �� �Ó�� �­ �
 �¨ �i �1 �� �B�œ�ö �¨ �i �’ �x �¯ �} �E�&�¯ �× �ê 
1

1. �� �| �! �£ K-7101A/B �� K7120A/B 

2. �´ �, �B�œK-7110 

3. A/B �ã 
` �c

4. �û �1 �£ �) �� HV��

�¨ �i �1 �� �B�œ�¦ �®	h �þ �` �B�� �â �š �ã TriconexPLC �â �š ��
�è �â �B�œ�Ð invensyswonderwareInTouch 	É�G�û �^ �â �š �� �¨ �i �1
�� �B�œPLC �Ñ�} �q �× 10 �� �9 �} �~ �” �³ �� �� �B�œ�± �× �† �g �Ó�± ��
�­ �
 �ì �%�X�‹ �> �^ �Â�£ 
1 �# �} �� �‰�¸ �Û�D�• �� �t �� �Ú�> �^ �ö �^
�• �• �� �t �Š�` �� �k �ö �‰�X�B�œ�7 �À�‡ �B
# �û �^ �• �• �$ �d �� �s 	S
�Ê�� �� �  �f �D�Õ�d �� 
¼�B�œ�� �q �Ï �q 
¯ �¡ 	© NT4.0 �Ï �q 
¯ �� 
¼
�N WIN 7�• �• �ä 
# �¡ �è �â �û �^ �� 
¼�N�t �• �� �� 
¼�d �� �B�œ�’ �� ��
�± �} � 	n �� 
× �� 
# �6 �k �q �¡ �9 �´ �Š�Ï �j �� �� �� �ô �B�œ�è �â �� ��

3. �Ž �£ �� �| �! �â �š �B�œ
� �ø �Â�£ �� 
¼�� �Ï �q 
¯ �� 
¼

�â �š �ê 
1 �; 	M�{ �£ �®	h �þ �` �B�� �â �š �ã GE Fanuc 90-70 PLC
�â �š �� �¢ �! �î 	n �� �q �{ �£ GE �è �â �B�œCimplicity�� �Ò�
 �} �� �g
�Ó�± 
� �ø �Â�£ �Ñ�E�q �[ �‹ �� 
¼�� �� �k 
` �� �q �¢ 	¸ �  �f �d �� 
¼��
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³ 
� �ø �Â�£ �� �k 
` �â �š �Â�£ FieldCotrl �� 
³ �Ð VersaMax�� �k �� �q

¯ 
� �ø �· �‚ �£ �• �* �� 
¼�¦ NT4.0 �� 
¼�N Win 7 Pro �• �� �ö �� �¦ �•
�* �� �t �d �B�œ�¡ �� �R�è �â �` �* �ì �	 �� 
J �r �• 
� �ž 
# �b �Z ��

4. �• �C�ä �µ �ê 
1 �� �k 
` �O�� �I �ã �� 
¼

(1) �� �q �) �ß �¬ �^ �ï �^ �ã �� �t

	©�k 
` �¬ �^ �) �B�œ�ê 	O�¦ �Ž �$ �� �â �š �� �­ �
 �ñ �¬ �^ �) �þ �
 
�
�$ �; �! �W�‰�, �� �s �
 �“ �� �q �� �� �Ð�] �† �g �  �f �d �6 �k �� �³ �‡ �> �k
	©�† �g �Ñ�8 �O�€ 
` �± 	” 
1 �# �Û�? �¦ �Â�� �ö �¤ �ì �  �f �d �� �â �ø �� ��

³ �¬ �^ �ï �^ �ã �¡ 	© 2 �$ �� �â �š �B�œ�þ �Ð 7 �$ �� �� �­ �
 �Ñ�� 
³ �¶ �Õ
25 SET �Ó�¶ �� 
³ �È�� �� �² 	O 105 �� �¡ �` �Ó
� �¦ �k 
` �Ü�â �J �â �š ��

(2) �	 �� 
J �$ �± 
J �û �z �Z �I �� �t

�$ �± 
J �û �z �Z �I �; 	M�Ð�ø �Z �	 �� 
J �O�† 
J �æ	…�� �¦ �» �	 �Ð
�´ �, �d �� �O�† �“ �� �ö �æ	…�‡ �t �¯ �B�œ�¡ �E�&�¢ �q �� �ñ �+ �ø �Z �I
�Ð�q 
J �# �u �¦ 
0 �1 �å �� �­ �
  GC �þ �
 �u �³ �� �s 
� �$  DCS�� �Â�[
�¢ �q �g �Ñ�� �s 
« �} 
1 �# �� 
³ �­ �• �{ �£ �� 	j �ñ �+ �" �× �² �˜ �� 
³ ��
�� 
³ �d �¶ 	…�` �¦ �€ �â �B�œ�£ �� �� �o �â 
# �q �ò 
� 
/ �” �� �Å�	 �� 
J
�Ï �j �† �þ �\ �J �¶ 	…�) �� �? �± �| �I 
J �û �z �Z �I �è �â �� �� �¦ �� �� ��

5. 
ö �� �c �” �$ �” �· �7 �› �w�Y�ô �µ

�h �þ �Ï �B�Ï �; 	M�¹ 	S�b �þ �¦ �	 �� 
J �r �• 
� �˜ �� / �o �Ü�7 �þ �	
�� 
J �† �� �� �£ 
V�, �¡ �Í �À�7 �þ �	 �� 
J �R�æ
J �þ �Ï �j �d �ß �	 �� 
J ��
�� �¦ 
V�ü �” �$ �� 
� �õ �ß �õ �¯ �Þ
� �” �$ �° �� �N�V
� �õ �c �� �? �} ��
�6 �¬ �† �Å�> 	� �í �Ï �• �£ �� �ß �{ �£ �� �• �Ï �ö �€ 
` �
 �• 	ì �£ 
J �Õ�Q
�^ �Í �X�h �þ �� �~ �° �� �- �* �� 
ö �� �� �¢ �q �Ï �j �° �� �� �q �ß �1 �å �É�\ ��

�• �Ï �^ �< 	< 
9 �k �þ �©�‹ �ž 
V �ß �Í �: �õ �c �� �° �� �	 �� 
J � 

V�ü �” �$ �� �õ �¯ �Þ
� �” �$ �• �ê �p 	ø �� �ò �• �Ï �� �” �$ �Í �¤ 
ö �� �c
�d �¦ �õ �¯ �” �$ �þ �Ð�õ �± �” �$ �� �o �‹ 
J 	‘ �Ù�G�� �…�ø �­ �> �  �X�ë
�ñ 
· �� �� �R
� �  �” �$ �ê 
1 �  8� �à 
� �Z �� �q �Ð�Í �X�h 
J �þ �� �� �H
�� �~ �° �J �b �* �� �q �ß �¿ 
º �� �� �! �» �^ 
J �Õ 600KS�� �” �$ �° �� �Ä
�Õ�? �> �� �` �> �  �	 �� 
J �� �± �× �ô �µ �ê �‹ �! �I �� �š �Ž 
� �� �” �$ �m
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�¾�� 	8 �6 �¢ �Ê�T �„ �? 
� �� �- �/ �� �× �Õ�J �X�ô �� �Ï �� �r �È�� �� �%
�þ �ó �Ï �j �Ò�Ý�� �Ê�
 �Í �• �¬ �m�Ä�
 �� �6 �S	h �õ �� �á �! �� �� 
� ��
�¦ �} �Ä�• �Z �X	ý �· �� �” �$ �ê 
1 �± �| �È�
 �� �� �X	h 	M��

�• �Ï 
ö �� �c �Ð�h �° �� �q �ß �¿ 
º �� �q �K�} �` �í �Ñ�» �‡ 11�� ��
�” �$ �� �ê 
1 �u �z �ô �× �0 �n �w�Y�� 
J 	‘ �X�ë �ñ 
· �[ �[ �î �à �� �u �•
�Ñ�%�� �M8� �à �� 	n �Y 
K �þ �� �T �´ �$ �Ò�Ý�� �ñ �+ �• �Ï 103 �� �ä
�Ó�Í �X
ö �� �c �” �$ �ê 
1 �ô �µ �Å�/ �� 	O�, �� �Ï �q �‰�X�x �� �o �‹ �Ü
�w�· �Ì �%	j �õ �h �é 
– �¾�/ �� �q �• �¦ �
 �� C5720EMM02V010��
�� �þ �Á�� �ê 
1 �� �” �$ �ß �u 
� �j �à �0 �G �Å �â 
É �/ �¦ �À �¦
�� CS10900106�� �Í �X�± �× �Å�/ �� �‹ �Ï �� �è 2-11�� ��

�× �� �¶ �� 	h �Ä �Ï �� �r �È�� �� �• 103 �� 7 �# 31 �! �> �ñ 
J �×
�r �‰�d �� �¦ �} �Ä�• �� �< �” �$ �± �× �Û�b �� 
� �� �  �õ �� �á �! �O�� �i
�R�� �· �r �é �ü �Í �• �� �R�” �• �” �$ �Ê�T �õ �• �� �� �F �¢ �• �‰�˜ �‚ 
#
�� �I �� �” �$ �  �± �× �ô �µ �� �K�� �  �± �× �ô �µ 
« �> �ê 
1 
� �f �� �þ �Þ
�ê 
1 �ñ �½�� �i �R�ê 
1 �` �­ �� �� �� �Ó�� �� �ä 
# 	m�t �� 
³ �� �t ��
�• �� �± �| �Ï 
` �” �³ �} �q 
ö �� �E�! �/ 	” �� �ô �, 	¸ �Ï �¢ �½�� �Ó�� �K
�· �� �I �� �Ï �� �X�ô �� �‘ �Í �• �˜ �Ê�� �K�ß �‡ 	M�) �È��

�• �. ,Ö�Û�• �Ž .� ): .� �> �è �™�� �—          

�h �þ �Ï �< 	O�Õ�ƒ �” �c �ê �� 4 �p �» �
 �W�� 	O�Õ�ã �� �} �	 �� 
J
�h �ã �� �Õ�¢ 
J �q �O	O�Õ�£ �� �	 �� 
J �r �• 
� �Ð
« �� �» �Õ	O�Õ�ß �¦ ��
�Z �� �ä �, 4�p �» �
 �W�� 	O�Õ�ã �� �� 
³ �Ð�» 	r �q �» �Õ	O�� �è 2-12�� ��
�	 �� 
J �r �• 
� 	S�ñ �ä �Ó�ê 	O�6 �T �� �h �þ �Ï 	S�ñ �Ï �B�€ 
� �� �ƒ ��
�³ 	� �s �¾�å �< �ó �ð �� �Ï 
É 240 �! �� �	 �� �‹ �Ï 
É�B�Ô 60 �! �� �	 ��
�< 104 �� 1 �# �” �� �á �Ï �� �Ñ�< 104 �� 3 �# �I �Ï �� 6 �# �³ �j �\ �� ��

�» �
 �W�� 	O�Õ	O�� �…�€ �} �£ �< 
J �^ �� �7 �^ �» �Õ�� �Õ�� �r �•

� �; 	M�� �# �Ð�k �# �	 �� 
J �� �° �? �» �
 �W�� �� �Õ�� �ö �° �þ �• 	� �\
�» �Õ�Õ�� �I �� �ß 95%�� 	ð �� �� �» �Õ	O�; 	M
Á�	 �Ð�%�w�Ä�� �©�m
�w�� �o �ö �ó 	ð �ñ �é �� 
] �¯ �� �D�• �� �= �� � �ð �� �� �� �G	á �? �
 �}
�õ �» �
 �W�� �� �Õ�� 
� �ø �» �
 �W�� �! �; �� �` �< �è �B�Ü�� 
³ �Û�ä �Ä
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�Ê�ß �» �
 �W�� �£ �< �� �š �¢ �q �ã �ß �q 
J �� �Q�� �æ�Ð� �ð �� �< �Û�ä
�q �Õ�` �� 
³ �ì �• �ß �» �
 �W�� 
ö �� 	O�Õ�ó 	ð �� �» �
 �W�� �» �Õ	O�;
	M
l �� �Ð�L 
@�ð �ä �� �� �G	á �? �� �; 
� �P
Q�� �? �< �± �× �7 �G�� 
Á
�	 �
 �‘ 	O�Õ�ó 	ð 
‚ �• 5%�� �g �• 	O�L �Û�[ �‹ �{ �£ ��

�Î �€ 	� �í �  �Í �� �� �£ �< �	 �� 
J 	O�Õ�  �» 	r �q �» �Õ	O�� �6 	å
�Í �� 
¢ 
� �� �ö �7 �é �Ù�» �Ü�Ñ�� �Ð�; �» �� �» 	r �q �» �Õ	O�Å�
 �» �Õ
�Ó�� 
ý �‰�Ó�) �w�%�é �ü �û �	 �� 	O�Õ�ó 	ð �t �< 0.2%�� �…�€ �£ �<
�	 �� 
J �r �• 
� �} �� �o �¬ �õ �h �� �– �ã �> 
J �¬ �† IPP�� �� 	h 	M�Ä�/
�K�� �	 �� 
J 	O�Õ�� �L �� ��

�h �þ �Ï �^ �< �	 �� 
J �r �• 
� �° 
J �} �� �' �ß �š �X�� �; 	M�S
× �7
�i �R�V
� �£ 
J 
× �©�� 
« �> �� �Ó�� �Õ�� �b �þ �
 �• 	ì �£ 
J �Ð	w	M�­
�À�� �? �h �ã �� �q 
J �• �� �± 	Y�S
× �� �	 �� 
J �r �• 
� �Ð�° �� �” �$ �m

Ê�” �j ��  101 �� 8 �# �’ �š �* �< �h �þ �Ï �c �á �} �‹ �� �Ð
« �> 	O�Õ�¦
�� �Z �� 	m�t �° 
J �Õ�ó 	ð �� �? �$ �� �° 
J �m
Ê�” �â �� �� �â �ö �h �þ �Ï
	O�Õ�” �Ô�� 
³ 6 	É�» 	r �q �» �Õ	O�� �¦ �	 �� 
J �r �• 
� �È�� �6 �T �õ
�Ë�d �� �h �þ �Ï �B�Ï 	S�ñ �» 	r �q �» �Õ	O�ê �� �ß �Ï �B�€ 
� �� �\ �� ��
�W�˜ �J �{ 	� �‡ �B�” �j �� �[ �� �È�� �d �! �d �# �ô �” �j �� 
¾�¤ �	 �� 
J
�r �• 
� �V�c �K�• �Ï �� �û �1 �B�œ�Ÿ�† �‰�X�� �» 	r �q �» �Õ	O�• �^ �¦
�V�c �K�• �Ï �� �� �÷ �� �• �õ �h �± �è 	� �A�� �� �Ä�» �Õ
/ �” �� �\ �J 
/
�” �� 
J �Õ
c �Ó�ì �¦ �• �Ï 	S�ñ �� �< �h 
J �� �q 
J 
É�ã �x �­ �
 � �� ��
�� �! �þ �¤ �V�c �K�• �Ï �� �û �1 
Q�^ �£ �< �q �µ �” �j ��


‰�< 102 �� 3 �# �’ �¡ �* �} �‹ �� �D�Õ�k �ç �³ �� 	_ �ù �0 	M�� �� �²
�˜ �J �ñ 
· �� �£ �< 
ö �� 
¯ �~ �° 
J 	O�Õ FIQ-5780 �� �‹ �¸ �&�ê �� �� �ƒ 	O
�h �þ �Ï 	O�Õ�” �$ �Ô�� 
³ 4 �p �� �ø �€ �Ð�¦ �þ �©�~ �° �Ü�� �N�h �q 
J �Ï

` �� �} �h �ã 	O�Õ�£ FIQ-5707�� FIQ-5708�� �� �Õ�¢ 
J �� �� �ª �� �� 	O�Õ
FIQ-5754�� FIQ-5755�� �� �É�° �Ð 12�G�» 	r �q �� �� �q �) �È�Ð 7000m3/
h�� �” �$ �» 
` �ò �“ �ì ISO 5167 	M�� �� 
Q�@�š 
4 12�G�” �$ �ö 
7 �Ä�»
�f 7000m3/h
# �� �m	� 1bar�� �; 	M�‘ �
 �» �ã �� �� �� 	8 �£ 2
4 12�G�o �“ ��
�� �m
ö �Y�Ð 0.5bar�� �» �Õ	O�˜ �À�¦ �Ð	� �~ 
J �^ �Ÿ�} AGA 9��
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�	 �� 
J �r �• 
� �< 103 �� 6 �# �6 �T �ì 	� �� �Â�À�† �g �…�ñ 	� �í
�õ �h �� �; 	M�  �õ �Ë	O�Õ�ê 
1 �� �T �¥ �» 	r �q �» �Õ	O�� �¬ �^ �) �� 	O
�Õ�” �� �
 �» �” �� �» �Õ�¬ �� �� �» �Õ	O�Õ�©�� �Ï �q 
¯ �� �I �â �” �p ��
�	 �� �ã 
/ �” �� �� �G�� �Q�J ��

�h �þ �x �ì 	� �x �¦ �� �Ó�P�¢ �” �j 	O�, 
+ �� �# �u 	O�, 
+ �� �‹ �Ï
	O�, 
+ �� 
0 	  �d �þ �¤ �† �g �< 104 �� 1 �# �Í 
` �‹ �Ï ��  104 �� 3 �#
�I �Ï �� 6 �# �\ �� �È �� �� �» 	r �q �ê �� �È �� �� �¡ �%
� 
« �� �h �þ �Ï �h

J �� �Õ�¢ �q 
J 	O�Õ�¡ �¦ �Z �� �i �Í �	 �� 
J �r �• 
� �° �� �” �$ �m
Ê�”
�j �� 	O�Õ�� �• �í �� �Å�õ �” �� �� �%�† �< �• �r �• 
� �} 
� 
« �� ��

�È�. /ª �• �@�r �Ž �� �� �r �x ,å  Š(ì           

�Œ2-12�c �› 	K�† �· 	� 
� �! �· �� �6 �Ï ��

�!
É �h�þ�K�}	�	M

99.12.26�o 100.01.07
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �	 �� 
J �Ï �j �ê 
1�� �q 
J
�Õ 10,395,300�´� �õ����

100.01.21
�� �‹ �h 
J �� �| �! �h �ã �q �• �� �Q�� �� �^ �h 
J �H�� �Ž �£ �� �| �! C-
7101A�� C-7101B �‰�X�h 
J �q �• �� �h 
J �ƒ �Õ154,400�´ � �õ �� ��

100.01.24�o 100.02.03
��

100.02.05�o 100.02.23

�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �¨ �i �� �^ �	 �� 
J �Ï �j �ê 
1��
�q
J�Õ 25,104,500�´� �õ����

100.02.03�o 100.02.05

�* �ì �	 �� 
J �r �• 
� �• �þ 
J �Õ�b �Z 	O�, �ù �Ö
¯ �E
J �‹ �Ï��2/3 
15:00�E�&�q 
J �q �•��2/4 12:30�� �^ �h 
J �H�� �Ž �£ �� �| �!��
�¡ �ù �Ö 26�G�‹ �Ï �” �³ �” �� 
J �H�� �+ 
J �N�� �� 
¯ �V �-�� �H��
�ƒ�Õ 1,318,000�´� �õ�����o�< 2/5 11:00�o
‰�q
J�q�• ��

100.02.24�o 100.02.25
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �	 �� 
J �Ï �j �ê 
1�� �q 
J
�Õ 1,127,600�´� �õ����

100.08.15
�� �‹ �h 
J �� �| �! �h �ã �q �• �� �Q�� �� �^ �h 
J �H�� �Ž �£ �� �| �! C-
7101A�� C-7101B �‰�X�h 
J �q �• �� �h 
J �ƒ �Õ 87,200 �´ � �õ �� ��

100.08.22�o 100.12.19
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z �� �� �^ �Ž �£ �� �| �! C-7101A��
C-7101B �‰�X�h 
J �q �• �} �~ �� �h 
J �ƒ �Õ25,888,100�´ � �õ �� ��

100.12.20
�� �^ �Ž �£ �� �| �! C-7101B�‰�X�h 
J �q �• �� �Q�} �~ �š �Ê 
#��
�h
J�Õ 39,700�´� �õ�����W�O�°�”�³��

100.12.22�o 100.12.23
�� �^ �	 �� 
J �Ï �j �ê 
1 �� �Q�} �~�� �q 
J �Õ 140,500�´ � �õ ����
�W�O�°�”�³��
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101.01.02�o 101.01.04���^�	��
J�Ï�j�ê
1���q
J�Õ 2,023,500�´� �õ����

101.02.07
�� �^ �Ž �£ �� �| �! C-7101A��C-7101B �‰�X �h 
J �q �• �} �~ 10
�ø�™���W�O�°�”�³��

101.02.10�o 101.02.20
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z �� �� �^ �Ž �£ �� �| �! C-7101A��
C-7101B �‰�X�h 
J �q �• �} �~ �� �h 
J �ƒ �Õ33,956,600�´ � �õ �� ��

101.04.02�o 101.04.11
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �Ž �£ �� �| �! C-7101A��
C-7101B�‰�X�h
J�q�•�}�~���ƒ�Õ 16,264,100�´� �õ����

101.06.15�o 101.08.22
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �Ž �£ �� �| �! C-7101A��
C-7101B�‰�X�h
J�q�•�}�~���ƒ�Õ 199,782,800�´� �õ����

101.08.31�o 101.09.01
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z �� �� �^ �Ž �£ �� �| �! C-7101A��
C-7101B�‰�X�h 
J �q �• �} �~ �� �ƒ �h 
J �Õ54,828,900 �´ � �õ �� ��

101.10.03�o 101.10.04
�� �^ �	 �� 
J �Ï �j �ê 
1 �� �Q�} �~�� �q 
J �Õ 72,600�´ � �õ ����
�W�O�°�”�³��

101.10.15�o 101.10.23
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z �� �� �^ �Ž �£ �� �| �! C-7101A��
C-7101B �‰�X�h 
J �q �• �} �~ �� �ƒ �h 
J �Õ28,604,500�´ � �õ �� ��

101.11.12�o 101.12.19
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �	 �� 
J �Ï �j �ê 
1�� �q 
J
�Õ 57,495,500�´� �õ����

102.01.07�o 102.01.14
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �	 �� 
J �Ï �j �ê 
1�� �q 
J
�Õ 8,445,500�´� �õ����

102.01.30
���^�Ž�£���|�! C-7101A�� C-7101B�‰�X�h
J�q�•�}�~ 1 �Ê

#���h
J�Õ 78,700�´� �õ�����W�O�°�”�³��

102.02.21�o 102.02.22
�� �^ �	 �� 
J �Ï �j �ê 
1 �� �Q�} �~�� �q 
J �Õ 43,100�´ � �õ ����
�W�O�°�”�³��

102.03.27
�� �^ �H�� �� �| �! C-7121A��C-7121B �‰�X �H�� �q �• �� �Q�}
�~ 30 �ø�™�� �W�O�°�”�³��

102.04.01�o 102.04.19
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z �� �� �^ �Ž �£ �� �| �! C-7101A�� C-
7101B �‰�X NG2 �h 
J �q �• �} �~ �� �ƒ �Õ 57,409,300 �´ � �õ �� ��

102.05.06�o 102.05.31
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z �� �� �^ �Ž �£ �� �| �! C-7101A�� C-
7101B �‰�X NG2 �h 
J �q �• �} �~ �� �ƒ �Õ 71,756,600 �´ � �õ �� ��

102.06.11�o 102.07.11
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �	 �� 
J �Ï �j �ê 
1�� �q 
J
�Õ 52,309,400�´� �õ����

102.07.22
�� �^ �H�� �� �| �! C-7121A��C-7121B �‰�X �H�� �q �• �� �Q�}
�~ 30 �ø�™�� �W�O�°�”�³��

102.07.26
�* �ì �	 �� 
J �r �• 
� �ª �� �� �³ �‹ �Ï�� �‰�X �” �� 
J �ò ���� �H��
�Õ 352.3 KS��

102.08.28�o 102.09.03
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �	 �� 
J �Ï �j �ê 
1�� �q 
J
�Õ 8,373,600�´� �õ����

102.09.09�o 102.10.14
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z �� �� �^ �Ž �£ �� �| �! C-7101A�� C-
7101B �‰�X NG2 �h 
J �q �• �} �~ �� �ƒ �Õ 100,345,000 �´ � �õ �� ��
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102.09.23
�* �ì �	 �� 
J �r �• 
� �V �c �K �• �Ï �â 
“ �Í �* 
J 
¯ �1 �� �) �/ 	”��
�+
J�~�°�ò���”��
J 146,600�´� �õ����

102.10.23
�� �^ �H�� �� �| �! C-7121A��C-7121B �‰�X �H�� �q �• �� �Q�}
�~ 30 �ø�™�� �W�O�°�”�³��

102.11.08�o 102.12.30
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z�� �� �^ �	 �� 
J �Ï �j �ê 
1�� �q 
J
�Õ 62,665,100�´� �õ����

103.02.06�o 103.03.23
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z�� �‰�X �q 
J �q �•�� �ƒ �Õ
59,228,700�´� �õ����

103.04.08
�� �^ �H�� �� �| �! C-7121A��C-7121B �‰�X �H�� �q �• �� �Q�}
�~ 30 �ø�™�� �W�O�°�”�³��

103.05.05�o 103.05.20
�* �ì �	 �� 
J �r �• 
� 
J �Õ�b �Z �� �� �^ �Ž �£ �� �| �! C-7101A�� C-
7101B �‰�X NG2 �h 
J �q �• �} �~ �� �ƒ �Õ 56,587,000 �´ � �õ �� ��

103.06.09�o 103.06.10�� �^ �	 �� 
J �Ï �j �ê 
1 �‰�X�� �Q�} �~ �� �q 
J �Õ91,300�´ � �õ �� ��

103.06.23
�� �^ �H�� �� �| �! C-7121A��C-7121B �‰�X �H�� �q �• �� �Q�}
�~ 30 �ø�™�� �W�O�°�”�³��

103.07.02
�� �^ �Ž �£ �� �| �! C-7101A��C-7101B �‰�X �h 
J �q �• �� �Q�}
�~ 1 �Ê
#���h
J�Õ 54,700�´� �õ�����W�O�°�”�³��

103.07.22�o 103.08.20
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z�� �‰�X �q 
J �q �•�� �ƒ �Õ
35,922,800�´� �õ����

103.09.03�o 103.09.26
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z�� �‰�X �h 
J �q �•�� �ƒ �Õ
62,323,700�´� �õ����

103.10.09�o 103.10.30
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z�� �‰�X �h 
J �q �•�� �ƒ �Õ
61,849,100�´� �õ����

103.11.04
�� �^ �H�� �� �| �! C-7121A��C-7121B �‰�X �H�� �q �• �� �Q�}
�~ 30 �ø�™�� �W�O�°�”�³��

103.11.10�o 103.11.11�� �^ �	 �� 
J �Ï �j �ê 
1 �‰�X�� �Q�} �~ �� �q 
J �Õ74,800�´ � �õ �� ��

104.01.06�o 104.02.23
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z�� �‰�X �q 
J �q �•�� �ƒ �Õ
49,533,900�´� �õ����

104.02.04
�� �^ �Ž �£ �� �| �! C-7101A/B�‰�X �h 
J �q �• �� �Q�} �~ 30 �ø
�™�� �h
J�Õ 37,600�´� �õ�����W�O�°�”�³��

104.01.09�o 104.06.05

�• �Ï �Å �	 �� 
J �r �• 
� �³ �j �ß�6 �h �þ �Ï �G�$ �£ �» 	r �q 	O�Õ�ê

1 �t �ê �Ï �B�7 �< 1 �# 9 �! �Í 
` �‹ �Ï��3 �# 9 �! �I �Ï�� �	 �� 
J
�r �• 
� �X �œ�J �; �É �5 �* �Ð�� �Ï �\ �J 
� �; �É �� �¸ �� �Ï 	� �2 
�
�Ì�”�J 8 �¢�< 6 �# 5 �!�Î�Ï�³�j�\���r�ä��

104.02.27�o 104.03.01
�* �ì �	 �� 
J �r �• 
� �þ �©�~ �° �Ü�� 
¯ �ò �” �$ �‹ �Ï �� �þ �©�~ �° �Ü
�� �N�h �þ �Ï 26�G
V�š �” �” �� 
J �ò �� �� �� �^ �Ž �£ �� �| �! �‰�X�”
�� 
J �ò �� 	� 105,000�´ � �õ �� �� �� �‹ �Ï �È�� �” �$ �› �ï 
‰
J �Ï �q ��

104.03.19
�� �^ �H�� �� �| �! C-7121A��C-7121B�� �‰�X�H�� �q �• �� �Q�}
�~ 30 �ø�™�� �W�O�°�”�³��
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104.04.09�o 104.04.17
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z�� �‰�X �q 
J �q �•�� �ƒ �Õ
10,868,400 �´� �õ����

104.05.19�o 104.06.22
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z�� �‰�X �q 
J �q �•�� �ƒ �Õ
76,307,500�´� �õ����

104.06.24�o 104.06.25�� �^ �	 �� 
J �Ï �j �ê 
1 �‰�X�� �Q�} �~ �� �q 
J �Õ58,500�´ � �õ �� ��

104.07.06~104.07.22
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z�� �‰�X �q 
J �q �•�� �ƒ �Õ
21,452,600�´� �õ����

104.08.18 �o 104.08.25
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z �� �‰�X �h 
J �q �• �� �ƒ �Õ
22,432.7 �´ � �õ �� ��

104.09.08
�� �^ �H�� �� �| �! C-7121B �‰�X�H�� �q �• �� �Q�} �~ 30 �ø �™��
�W�O�° �” �³ ��

104.09.11
�� �^ �H�� �� �| �! C-7121A�� �‰�X �H�� �q �• �� �Q�} �~ 30 �ø
�™�� �W�O�° �” �³ ��

104.09.17 �o 104.09.18 �� �^ �	 �� 
J �Ï �j �ê 
1 �‰�X�� �Q�} �~ �� �q 
J �Õ287,000�´ � �õ �� ��

104.10.02 �o 104.10.15
�* �ì �	 �� 
J �r �• 
� 
J �Õ �b �Z �� �‰�X �q 
J �q �• �� �ƒ �Õ
15,704,100 �´ � �õ �� ��

104.11.06
�� �^ �Ž �£ �h 
J / �H�� �� �| �! C-7101A/B�� �‰�X �h 
J �q �• ��
�Q�} �~ 40 �ø �™�� �ƒ �h 
J �Õ 83,800 �´ � �õ �� ��

�Œ2-13�c 100 �Ñ 104 �Ë LNG �¯ �› 	K�† �· 	� 
� �˜ �! �* 	� 
Ž �U��

Q�^���¾�´� �õ����KS��

���Ì NG2 �h
J�Õ NG6 �h
J�Õ NG2 �q
J�Õ NG6 �q
J�Õ �W���Õ

100 242,303.9 26,082.2 93,779.6 0.0 868,561.7

101 291,900.6 75,779.6 59,562.5 0.0 1,176,679.4

102 229,633.9 0.0 125,549.5 8,713.3 1,272,050.5

103 206,557.5 0.0 99,930.7 11,084.5 1,367,592.8

104 98,861.6 0.0 90,726.6 10,042.6 1,365,685.2

�¤ 	O 2,489,778.4 141,376.0 1,235,628.8 29,840.4 1,365,685.2


1�ž��100 ���o 104���¤	O
É�ã�Ð 1 �# 1 �!�N 12 �# 31 �!��
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�¡ 2-1�c �d �» �� �Ø�ˆ �# �÷ �� �û �U HP Blade460 G9 �V�ô

�¡ 2-2�c 	� 
9 Taiger �� �å
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