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�Oอ/Cล 1>0>N!1?0/�@1�Nอ21O@� Oล>1>0>�Nอ21O@� 1>0>  @N%>%�@1 OลO/O!N�1�? 
b.a O(%'�>&?!>�@1!@/#?P1>&BR/OQ%1@0�@% O@%2>P�O/ ลOอ/�อ�Pค1��@1 !@/#?PR O1?&ค/@/NหO%�อ& 

c. &##?P ` �@1'�>&?!>!@//@!1�@1'้อ��?% O�OR� ล  !> !@/Oล>!1/�2อ&(ล�1>#&2>P�O/ ลOอ/ 
c._ 2.@พO/ ลOอ/�อ�Pค1��@1  
 QหON2%อ1@0ล>Nอ?0 2.@พO/ ลOอ/�อ�Pค1��@1Q%'ั��B&?% N'1?0&N#?0&�?&2.@พO/ ลOอ/#?P1>&BR/O 
Q%1@0�@% O@%2>P�O/ ลOอ/�&?&#O@02B #?PR O1?&�@1NหO%�อ& P 0O2 �.@พ"N@0พ1Oอ/1>&B/?%#?POล>N/ล@ 
Q%.@พ"N@0อ0N@��? N�% 
c.` (ล�@1'�>&?!>!@//@!1�@1'้อ��?% O�OR� ล  !> !@/Oล>!1/�2อ&(ล�1>#&2>P�O/ ลOอ/ 
 1@0�@%(ล�@1'�>&?!>!@//@!1�@1!@/#?P1>&BQ%1@0�@% O@%2>P�O/ ลOอ/�&?&#O@02B #?PR O1?&�@1
NหO%�อ& Oล>!Oอ�O2 �.@พ"N@0�>��11/พ1Oอ/1>&B/?%#?P Oล>N/ล@Q%.@พ"N@0อ0N@��? N�%Q%1>ห/N@��@1
  @N%>%�@1ห1AอNอ�2@1หล?��@%'1>�อ& 
 �1�?#?PN�O@�อ�Pค1��@1R/N2@/@1"'�>&?!>!@//@!1�@1R O N�O@�อ�Pค1��@1�>!Oอ�O%&ห%?�2Aอ#?PR O1?&
ค/@/NหO%�อ&�@��1/$B1�>�พล?��@%  
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10""�21�!ส่��๊2� 11/�2�ิ�2��่อ 

 

  

c.a (ล�@1!> !@/Oล>!1/�2อ&(ล�1>#&2>P�O/ ลOอ/ 
 1@0�@%(ล�@1!> !@/Oล>!1/�2อ&(ล�1>#&2>P�O/ ลOอ/ !@/#?P1>&BQ%1@0�@% O@%2>P�O/ ลOอ/
!@/#?PR O1?&�@1NหO%�อ& Oล>21B'(ล OลO/O!N�1�? 
 Q%�1�?#?P1@0�@% O@%2>P�O/ ลOอ/1>&B/N@!Oอ�/?�@1!1/�/? คB�.@พ2>P�O/ ลOอ/ �@11@0�@%(ล 
!Oอ�'1>�อ& O/01@0ล>Nอ?0 อ0N@�%Oอ0 ?�!NอR'%?Q 
 (_) O2 �! @Oห%N�2"@%?!1/�/? คB�.@พ2>P�O/ ลOอ/!@/#?P1>&BR/OQ%1@0�@% O@%2>P�O/ ลOอ/ ล�Q%
.@พ"N@0#@�อ@�@0 ห1AอO(%#?P#?P/?/@!1@2N/%#?PO2 �1@0ล>Nอ?0 #?P�? N�%Nพ?0�พอ!Nอ�@1พ>�@1�@  
  Q%�1�?#?P2"@%?!1/�/? O!�!N@��@�#?P� @ห% R/O !Oอ�O%&ห%?�2Aอ#?PR O1?&ค/@/NหO%�อ&�@� 
�1/$B1�>�พล?��@% 
 (`) O2 �1C'"N@0�@1N�O&!?/อ0N@�2>P�O/ ลOอ/ (Environmental Sampling) .@พ"N@0Nค1APอ�/Aอ��>
!1/�/?  พ1Oอ/O2 �/?%#?P Oล>N/ล@Q%.@พ"N@0อ0N@��? N�% Oล>Nอ�2@1!N@�N #?PN�?P0/�Oอ�Q%�@1N�O&
!?/อ0N@�QหOค1&"O/% #?Q�%?Q �@1N�O&!?/อ0N@�Oล>�@1/>Nค1@>ห์(ล!Oอ�N'็%R'!@/หล?�/>�@�@1 N���์/@!1�@%
�อ�ห%N/0�@%1@��@1 ห1Aอ��ห/@0#?PN�?P0/�Oอ�  
 (a) O2 �(ล�@1/>Nค1@>ห์คB�.@พ2>P�O/ ลOอ/ P 0N'1?0&N#?0&�?&คN@/@!1�@% �Oอ� @ห%  ห1Aอ
��ห/@0#?PN�?P0/�Oอ�  
  �@P�  @N%>%�@1/>Nค1@>ห์P 0หOอ�'�>&?!>�@1/>Nค1@>ห์�อ�#@�1@��@1 ห1AอหOอ�'�>&?!>�@1/>Nค1@>ห์
Nอ��%#?P�@Q%#>N&?0%�?&ห%N/0�@%�อ�1?�#?P/?อ @%@�ห%O@#?P!@/��ห/@0 ห1AอN'็%หOอ�'�>&?!>�@1/>Nค1@>ห์
คB�.@พ2>P�O/ ลOอ/#?PR O1?&�@11?&1อ�/@!1�@%�@�ห%N/0�@%�อ�1?� ห1Aอ�@�อ�ค์�1/2"@&?%อ?%N'็%#?P
0อ/1?&Q%�@11?&1อ� Oล>'1>N/>%(ล�@1!1/�/>Nค1@>ห์#?PN'็%/@!1�@%2@�ล 
  Q%�1�?#?PคN@!1/�/?  ?�%?คB�.@พ2>P�O/ ลOอ/ /?คN@N�>%N���์/@!1�@%ห1AอN�>%N���์#?P� @ห%  
(CO�? # @1@0�@%�>!Oอ�/>Nค1@>ห์ห@2@Nห!B 1>&B�@1O�OR�'ั�ห@ห1AอN2%อO%>O%/#@�Q%�@1&11N#@ห1Aอ
O�OR�'ั�ห@ ?��ลN@/QหONห/@>2/ 
c.b &#21B'Oล>�OอN2%อO%> 
 21B'(ล�@1'�>&?!>!@//@!1�@1'้อ��?% O�OR� ล  !> !@/Oล>!1/�2อ&(ล�1>#&2>P�O/ ลOอ/ 
พ1Oอ/#?Q��OอN2%อO%> �1�?#?P(ล0@�1@/?O%/P%O//N@�@1  @N%>%�@1�อ�Pค1��@1อ@��NอQหON�> (ล�1>#&!Nอ
คB�.@พ2>P�O/ ลOอ/ 

d. .@ค(%/� 
1/&1//Nอ�2@1 หล?��@%ห1Aอ�Oอ/Cล#?PN�?P0/�Oอ� O%&R/O#O@0NลN/1@0�@%  

 



'1>//ลหล?��@1'ฏ>&?!> (Code of Practice; COP) 
Nพ?Nอล  !> !@/ Oล>!1/�.อ&(ล�1>#&.>N�O/ ลOอ/ 

�อ�1>&&�@1�%.N��P@�$11/�@!>#@�#Nอ 
 

_. &#% @  
 �4%� 4N�>��4�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/�4��%2N"�O'2�4���4�  
�@P�#?�'�%2���N/2>P�O/�'O/#/$N4�R#NN�็��3$2 4ค3� R#N� 4N�็��O/�0@�14O'2�3�� 4%4$�4��4%�%2N#>� 
�'�%2��2>P�O/�'O/# (Environmental Impact Assessment; EIA) O'O/�O�4# O�N�CO�%2�/��>��4%
%2���4%��2N��P4��%%#�4�>�4��N/�2�O/�� 4N�>��4%QหO#?�4%�3�� 4%4$�4��O4�2>P �O/�'O/# 
(Environmental Report; ER) O���4%�3�� 4%4$�4� EIA �@P��%2N�O�2 4ค3��/��4%�3�� 4%4$�4� ER คA/ 
�4%� 4ห��#4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/#�/�Pค%��4%%2���4%
��2N ��P 4��%%#�4�>�4��N/  O'2N2�/%4$�4��3 ��'N 4/�N/�%#�B %�>� '3 ��4� N AP / >�4%�4 
QหOค/4#NหO��/� 
 �3��3Q� �%2#/'ห'3��4%��>�3�> (Code of Practice; COP) N AP/'� �>��4# O'2�%/�2/�
�'�%2��2>P�O/�'O/#�/�%2���4%��2N��P4��%%#�4�>�4��N/��3��?Q �@�N�็�ห'3��4%��>�3�>N�AQ/��O��?PR�O
�3�� 4�@Q�N AP/QหON�O4�/�Pค%��4%O'2�CO#?2>��>�3�� 4%4$�4� ER 24#4%�� 4#4Q�O�%2P$��์Q��4%� 4ห��
#4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/#�/�Pค%��4%%2���4%��2N��P4�
�%%#�4�>�4��N/R�O/$N4�22�/�O'2N�็�#4�%�4�N�?$/�3� �3Q�O�N%2$2N�%?$#�4%�N/2%O4� %2$2�N/2%O4� 
O'2%2$2� 4N�>��4%%2���4%��2N��P4��%%#�4�>�4��N/ %/#R��@��%�?�?P#?�4%N'>�Q�O�4�%2���4%��2N�
�P4��%%#�4�>�4��N/Q�/�4ค��O/$  
 /$N4�R%�O�4# COP ��3��?QN�็�N ?$�ห'3��4%��>�3�>N�AQ/��O�N AP/�O/��3� O�OR� '� �>��4# O'2
�%/�2/��'�%2��2>P�O/�'O/#N�N4�3Q� N�O4�/�Pค%��4%O'2�CO#?2>��>�3�� 4%4$�4�$3�ค��O/�%3��>��/��?P�2
 3��4�%3��%B�O'2N >P#N�>##4�%�4%/AP� N �/�Nห�A/R��4��?P� 4ห��R/OQหONห#422#�3�Pค%��4%ห%A/2"4 
 AQ��?P�?P24#4%�� 4N�>��4%R�OQ��4���>�3�>O'2#?�%22>��>"4 Q��4%'�O'2�>��4#�%/�2/��'�%2��
2>P�O/�'O/#�/�Pค%��4%QหO#4�$>P��@Q� N AP/QหO�4%� 4N�>�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/#?
#4�%�4%�O/��3�ห%A/'��'�%2�� %2�3�Nห�BN�A/�%O/�% 4ค4� ห%A/ค/4#N2?$ห4$ ห%A//3��%4$�?P�2#?
�'�%2���N/�Bคค' 23�/์  A� �%3 $์ ห%A/2>P�O/�'O/# 

 COP ��3��?Q �%2�/��O/$ ห'3��4%��>�3�>Q��4%� 4ห��#4�%�4%�O/��3� O�OR� '� �>��4# 
O'2�%/�2/��'�%2��2>P�O/�'O/#�?P#?�4%/O4�/>� ��ห#4$ %2N�?$�O'2�O/� 4ห��/AP��?PN�?P$/�O/��3��4%
� 4N�>��4%%2���4%��2N��P4��%%#�4�>�4��N/ �3Q�Q�%2$2N�%?$#�4%�N/2%O4� %2$2�N/2%O4� O'2%2$2
� 4N�>��4% %/#�@�#4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/#N#AP/#?�4% 3�ห%A/
ห$B�Q�O�4��3P/ค%4/ O'2�4%$�N'>�Q�O�4�N�็��4%�4/%�/�%2���4%��2N��P4��%%#�4�>�4��N/�O/$  
 

`. /?!"@'1>.�ค์  
 N AP/N�็�ห'3��4%��>�3�>N�AQ/��O�QหO�3��CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
O'2�CO#?2>��>�3�� 4%4$�4� ER Q�ON�็�O�/�4�Q��4%� 4ห��#4�%�4%�O/��3� O�OR� '� �>��4# O'2
�%/�2/��'�%2��2>P�O/�'O/# 2 4ห%3�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/�?P#?'3�1�2 O'2 AQ��?P 
�3��N/R��?Q 
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- Pค1��@1#?Q�ห/ /?ค/@/ ?%Q�O�@%.C�.B %Oอ0�/N@ห1AอN#N@�?&0?P.>&&@1์ Oล>/?�%@ 
N.O%(N@0C%0์�ล@��อ�#Nอ%Oอ0�/N@ห1AอN#N@�?&.>&ห�%>Q/Q%#B�พAQ%#?P O!NR/N1//"@�พAQ%#?P#?P/?/!>ค�>1?ฐ/%!1?ห1Aอ
�ฎห/@0� @ห% R/ON'็%อ0N@�อAP% 

- Pค1��@1#?P/?ค/@/ ?%Q�O�@%.C�.B /@��/N@0?P.>&&@1์�@Q%R' ห1Aอ/?�%@ N.O%(N@0C%0์�ล@��อ�
#Nอ/@��/N@.>&ห�%>Q/�@Q%R' #?PPค1��@1#?Q�ห/ อ0CNQ%N�!%>ค/อB!.@ห�11/!@/�ฎห/@0/N@ O/0�@1%>ค/
อB!.@ห�11/OหN�'1>N#0R#0 
 

a. ค @� @�? ค/@/ 

 �P4��%%#�4�> ห#4$ค/4#/N4 �P4��>P�%N'?$#�?P�%2�/��O/$#?N��N�็�2N/�Qห�N O'2/$CNQ�2�4�2
R/�P4� 
 Pค%��4% ห#4$ค/4#/N4 Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/�?PN�?P$/�3��4%Nค'AP/�$O4$
�P4��%%#�4�>�4��N/2N��P4��%%#�4�>�����4��O��4�R�$3��'4$�4� �@P��%2�/��O/$ 2�4�? �N/ /B��%�์ 
ห%A/Nค%AP/�#A/�N4� N �?PQ�OQ��4%��2N��P4��%%#�4�> 
 N�O4�/�Pค%��4% ห#4$ค/4#/N4 �CO�?P�%22�ค์�2�/%3�Q�/�B�4� ห%A/�CO�?PR�O$AP��/%3�Q�/�B�4� 
ห%A/�CO�?PR�O%3�Q�/�B�4��%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 2�4�? ห#4$ค/4#/N4 2>P��'C�2%O4��/�%2���4%��2N��P4��%%#�4�>�4��N/ %/#�@�/B��%�์
2 4ห%3�2C� N >P#ค/4#�3� '�ค/4#�3� �%/�/3��%>#4� %3�ห%A/2N��P4��%%#�4�> O'2/B��%�์/AP� N �?P
N�?P$/�O/�  
 ค/@/ ?%Q�O�4�.C�.B  (Maximum Operating Pressure; MOP) ห/@0ค/@//N@ ค/@/ ?%
.C�.B �อ��P@�$11/�@!>.@0Q%#Nอ#?P/?Pอ�@."C�Q�O�@% 
  AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# (Sensitive Area) ห#4$ค/4#/N4  AQ��?Pห%A//�ค์�%2�/�Q�
 AQ��?P�?P#?ค/4#/N/�Rห/ห%A/#?ค/4#N�%42�4� �?P#?P/�42N�>�ค/4#N�'?P$�O�'�Q� N Q�N�>�'� ห4�R�O%3�
�'�%2��R#N/N4�2�4��%�ห%A/�4�/O/# �4�2"4 O/�'O/#�?PN�'?P$�O�'�R� N�N� �B#�� ห#CN�O4� 042�2�4� 
2�4�0@�14 2�4��?P%4��4% 2�4� $4�4' P�%4�2�4� 2B24�/�CP�%์ Oห'N��%2/3�>042�%์ N�็��O� 
 %2$2N�%?$#�4%�N/2%O4� ห#4$ค/4#/N4 %2$2N/'4�?P�3�O�N/3�O%��?PN%>P#�>��%%#/4�O�� 
�4%�N/2%O4� /4�O���4%��2N�O'2' 4N'?$�/32�B/B��%�์ �3�� 4O���4%�%224��4�ห�N/$�4� O�O��CO/$CN/403$ 
�CO23��% �3�� 4O���4%QหO�O/#C'�N4/24%�N/�%2�4��O'2�B#���?PN�?P$/�O/� %/#�3Q��%224��4� ��2  
� 4ค/4#คBO�Nค$�3��CO� 4�B#�� �%2�4��B#�� O'2N�O4ห�O4�?P/�ค์�%��ค%/�2N/��O/��>P��?PN�?P$/�O/� ���@�/3�
�N/�/3��?PN%>P#�>��%%#�4%�N/2%O4� 
 %2$2�N/2%O4� ห#4$ค/4#/N4 %2$2N/'4�?P�3�O�N/3�O%��?PN%>P#�>��%%#�4%�N/2%O4� �4%��$O4$
�N/ /32�B/B��%�์ Nค%AP/��3�% O'2�CO��>�3�>�4�R�$3� AQ��?P�N/2%O4� �4��3�N�%?$#�N/�P4��%%#�4�>�%>N/� AQ��?P
�N/2%O4� �4��3� O'2�4�N�AP/#�N/ �4�/4��N/�O/$/>�?�N4�N O'2�4�N�AP/#�%%���N/N�O4�3��N/Q�%2���4%
��2N��P4��%%#�4�>�4��N/�?P#?�4%Q�O�4�/$CN ���@�/3��N/�/3��?PR�O%3�/�B�4��%2�/��>��4%%2���4%��2N�
�P4��%%#�4�>�4��N/ 
 %2$2� 4N�>��4% ห#4$ค/4#/N4 %2$2N/'4�?P�3�O�N/3��?PR�O%3�/�B�4��%2�/��>��4%%2���4%
��2N��P4��%%#�4�>�4��N/ ���@�/3��N/�/3��?PR�O%3�/�B�4�QหO$�N'>��4%�%2�/��>��4% 
 �4%$�N'>�Q�O�4�N�็��4%�4/% (Abandon) ห#4$ค/4#/N4 �4%$�N'>�Q�O�4�N�็��4%�4/%
�3Q�ห#� ห%A/�4%$�N'>�Q�O�4�N�็��4%�4/%�4�2N/� �@P�N�็��4%N'>�Q�O�4�%2���4%��2N��P4��%%#�4�>
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�4��N/ O���>Q��N/2N��P4��%%#�4�>R/OP�$R#N%AQ/�/�//��4� AQ��?P ห%A/%AQ/�/��N/2N��P4��%%#�4�>//��4�
 AQ��?P P�$R#N#?�4%� 4�N/�'3�#4Q�O/?�ค%3Q� 
 �4% 3�ห%A/ห$B�Q�O�4��3P/ค%4/ (Deactivate) ห#4$ค/4#/N4 �4%R#NQ�O�4�%2���4%��2N�
�P4��%%#�4�>�4��N/N�็��4%�3P/ค%4/ O'2$3�#?ค/4#�%22�ค์�2� 4�'3�#4Q�O�4�/?� 
 #4�%�4� ASME B31.8 ห#4$ค/4#/N4 #4�%�4��?P�%2�40P�$2#4ค#/>0/�%Nค%AP/��'OหN�
�%2N�02ห%3�/N#%>�4 ' 4�3��?P ASME B31.8 N%AP/� Gas Transmission and Distribution Piping Systems 
 #4�%�4� ASME Boiler and Pressure Vessel Code Section VIII ห#4$ค/4#/N4 #4�%�4��?P
�%2�40P�$2#4ค#/>0/�%Nค%AP/��'OหN��%2N�02ห%3�/N#%>�4 N%AP/� Boiler and Pressure Vessel Code 
2N/��?P VIII 
 #4�%�4� CSA Z662 ห#4$ค/4#/N4 #4�%�4��?P�%2�40P�$2#4ค##4�%�4�OหN��%2N�0
Oค�4�4  ' 4�3��?P CSA Z662 N%AP/� Oil and Gas Pipeline Systems 
 #4�%�4� EN 1555 ห#4$ค/4#/N4 #4�%�4��/��%2N�0�'BN#2ห"4 $BP%� ' 4�3��?P EN 1555 
N%AP/� Plastics Piping systems for the supply of gaseous fuels-Polyethylene (PE)  
 #4�%�4� EN 12007 ห#4$ค/4#/N4 #4�%�4��/��%2N�0�'BN#2ห"4 $BP%� ' 4�3��?P EN 12007 
N%AP/� Gas supply systems-Pipelines for maximum operating pressure up to and including 16 bar 
 

b. /@!1�@1'้อ��?% O�OR� ล  !> !@/ Oล>!1/�.อ&(ล�1>#&.>N�O/ ลOอ/ �อ�1>&&�@1�%.N�
�P@�$11/�@!>#@�#Nอ 

 �4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N/�3Q� 24#4%�O�N�N�็� a %2$2 R�OO�N 
%2$2N�%?$#�4%�N/2%O4� %2$2�N/2%O4� O'2%2$2� 4N�>��4% P�$O�N'2%2$2�2#?�%2N�O��'�%2��
2>P�O/�'O/#�?PO���N4��3� N�N� Q�%2$2N�%?$#�4%�N/2%O4�2N��'�%2���O4�ค#�4ค#��2N��4��4%��2N�
O'2' 4N'?$�/32�B/B��%�์N�O4 AQ��?P Q�%2$2�N/2%O4�2N��'�%2���N/คB�"4 2>P�O/�'O/#�4��BN�'2//� 
N2?$�%��/� �4%ค#�4ค# �4%Q�O�%2P$��์�?P�>� N�็��O� 2N/�Q�%2$2� 4N�>��4% ห4�R#N#?%2����>�3�>�4% 
O'2�4%� 4%B�%3�14�?PNห#422#ห%A/R#NN�็�R��4##4�%�4�/4��N/QหON�>��4%%3P/Rห'�/��P4��%%#�4�> 
O'2� 4R�2CN�4%N�>�Nห�BN '>�Rห#OR�O �3��3Q�N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/�2�O/�
� 4N�>��4%�4#ห'3��%2#/'�4%��>�3�>N�AQ/��O� %/#�@��2�O/��%3��%B�O'2N >P#N�>##4�%�4%�N4� N N AP/
�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/# �/�Pค%��4%%2���4%��2N� 
�P4��%%#�4�>�4��N/QหONห#422#�3�2"4  AQ��?PPค%��4% O'2�O/�#?%2���4%�%>ห4%�3��4%N%AP/�ค/4#
#3P�ค�O�O�O%��/�%2���N/ (Pipeline Integrity) Q�%2$2� 4N�>��4%�4##4�%�4�24�' P�$#?
%4$'2N/?$��3��N/R��?Q 
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b._ /@!1�@1#?N/R' 

 _. ��>�3�>�4##4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/#  
Q�%C�O����>�3�>�4%2>P�O/�'O/#�O4��N4� N �4#�?PN2�/Q�%4$�4��O4�2>P�O/�'O/#�/�Pค%��4%  (%2�B�AP/
Pค%��4%)  /$N4�Nค%N�ค%3� O'2Q�ON�็�O�/�4�Q��4%� 4�3� ค/�คB# �>��4#�%/�2/��/�ห�N/$�4� 
�%2�4�� O'2/�ค์�%�?PN�?P$/�O/� 
 `. �%>13�  (%2�B�AP/�%>13�N�O4�/�Pค%��4%)  �2�O/�R�O%3�/�B�4�QหOQ�O AQ��?PQ��4%/4�
�N/�4�ห�N/$�4��?PN�?P$/�O/� O'2�O/�R�O%3�/�B�4��4�ห�N/$�4�/�B�4��N/�N%>P#� 4N�>��4%�N/2%O4�
Pค%��4% 
 a. � 4%4$'2N/?$�Q�O����>�3�>�4%2>P�O/�'O/#�O4��N4�N R�� 4ห��Q�N�AP/�R�23��4%3�
� 4N�>��4%//�O�� 23��4�N/2%O4� 23��4%2ห/N4�� 4N�>��4% /$N4�'2N/?$� �3�N�� N AP/QหON�>�
�%22>��>"4 O'2�%22>��>�'Q��4���>�3�> O'2� 4O����>�3�>�4%2>P�O/�'O/#�3��'N4/R��>��%2�40O'2
N�$O %NQหO�3��B#���%>N/� AQ��?PP�$%/�Pค%��4%%3��%4� 
 b. �3�� 4�O/#C'%4$'2N/?$�Pค%��4% %O/#O���?PO2��� 4Oห�N�O�/�N/�?P� 4N�>��4%�%>�
/$N4�'2N/?$� �3�N�� O'22N�QหOห�N/$�4�N�O4�/� AQ��?P N AP/QหOห�N/$�4��3��'N4/Q�O�%2�/��4%/4�O��
 3��4 AQ��?PQ�/�4ค� N AP/�O/��3�O'2'��'�%2���4��4%N�>�/B�3�>Nห�B�4#O�/�N/2N��P4�1 O'2
� 4N2�/QหO�%#�B%�>� '3��4� P�$��/�Q�%4$�4��'�4%��>�3�>�4##4�%�4%�O/��3� O�OR� '� �>��4# 
�%/�2/��'�%2��2>P�O/�'O/# %2���4%��2N��P4��%%#�4�>�4��N/ 
 c. ห4�N�>�ค/4#N2?$ห4$/3�N�AP/�#4�4��4%� 4N�>��4%Pค%��4% QหO�%>13� (%2�B�AP/
�%>13�N�O4�/�Pค%��4%)  � 4N�>��4%�N4$คN4��N�$N%N��N/�QหOO�N�COR�O%3��'�%2�� N AP/N�็��4%�%%N�4
�B��์�B�N�>�Q�N�AQ/��O� /$N4�R%�O�? Q��3Q��/��4%�N4$คN4��N�$Q��%�?���> N#AP/2%B�24Nห�B  O'2#C'คN4
ค/4#N2?$ห4$�3Q�ห#�O'O/ �%>13��%2�3�"3$�2�N4$QหO�CON2?$ห4$P�$�%��4#�3Q��/��4%��N�$ค/4#
N2?$ห4$�/��%>13��%2�3�"3$ 
 d. �%>13� (%2�B�AP/�%>13�N�O4�/�Pค%��4%)   �O/��3�� 4O'2N2�/%4$�4��'�4%��>�3�>
�4##4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/#�/�Pค%��4%�N/�%#�B%�>�
 '3��4� >�4%�4Q�%2$2N�%?$#�4%�N/2%O4� O'2%2$2�N/2%O4�P�$%/�%/#�O/#C'�3Q�O�NN%>P#N�%?$#�4%
�N/2%O4� %2$2�N/2%O4� ���@�/3��N/�/3��?PR�O%3�/�B�4��%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4�
�N/ O'2�3�2N�"4$Q�2/�N�A/��3��4�/3��?PR�O%3�/�B�4� �3Q��?Q N�O4�/�Pค%��4%24#4%��3�� 4%4$�4��' 
�4%��>�3�>�4##4�%�4%%2$2N�%?$#�4%�N/2%O4� O'2%4$�4��'�4%��>�3�>�4##4�%�4%%2$2�N/2%O4�  
%/#N�็���3�N�?$/�3�R�O N AP/�3�2N�Q�ค%3Q�N�?$/�3� 
  %2$2� 4N�>��4%QหO%/�%/#�O/#C'�3�O�NN�A/��?PR�O%3�/�B�4�R#NN�>�2>�2/�N�A/� O'2
�3�2N�ค%3Q�O%�R#NN�>�2/�N�A/��3�O�N� 4N�>��4%%/�%/#�O/#C'O'O/N2%O� ห'3��4��3Q�QหO�3�2N�/$N4��O/$  
�?'2ห�@P�ค%3Q� 
 e. ห4��'�4%�>��4#�%/�2/��'�%2��2>P�O/�'O/# O2��QหONหO�O�/P�O#�ั�ห4
2>P�O/�'O/# �%>13� (%2�B�AP/�%>13�N�O4�/�Pค%��4%)  �O/�� 4N�>��4%�%3��%B�O�O R��ั�ห4�3Q�
P�$N%O/ O'2ห4�N�>��ั�ห4Q�N �?P/4��N/QหON�>��'�%2���N/2>P�O/�'O/# �%>13� ( % 2�B �AP / � %> 13 �
N�O4�/�Pค%��4%)  �O/�O�O�QหO�%#�B%�>� '3��4� ห�N/$�4�/�B�4� 2 4�3��4�ค�2�%%#�4%� 4�3��>��4%
 '3��4� �4%�>ค#/B�24ห�%%#OหN��%2N�0R�$ O'2�3�ห/3� (%2�B�3�ห/3��?PPค%��4%�3Q�/$CN)  �%4�P�$N%O/ 
N AP/�2R�O�%224�QหOค/4#%N/##A/Q��4%O�OR��ั�ห4�3��'N4/ 
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 f. 1@0�@% O@%.>P�O/ ลOอ/#?PR O1?&ค/@/NหO%�อ&OลO/ ห@�/?�@1O�OR�N'ล?P0%O'ล�
1@0ล>Nอ?0 Pค1��@1 N�O@�อ�Pค1��@1!Oอ�  @N%>%�@1!@/O%/#@��@1O�OR�N'ล?P0%O'ล�#?P� @ห%  �3Q��?Q
�%�?�?P�O/�R�O%3�ค/4#NหO��/��2R#N24#4%�� 4N�>��4%�N/2%O4�Q�2N/��?P�%22�ค์�/O�OR�N�'?P$�O�'��N/�R�O 
 g. �%>13� (%2�B�AP/�%>13�N�O4�/�Pค%��4%)   �O/��3�2N�ห�3�2A/O�O�O��� 4N�>��4�
�N/2%O4��/��CO%3�Nห#4ห'3��/�Pค%��4%�N/�%#�B%�>� '3��4��N/�N%>P#� 4N�>��4%�N/2%O4� 
 

b.` 1>0>N!1?0/�@1�Nอ.1O@� 
 %2$2N�%?$#�4%�N/2%O4�N�็�%2$2�?PN�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
�2�O/�� 4N�>��4%�N4� N N�N� �4%�3�N�%?$#�O/#C'�?PN�?P$/�O/� �4%�%224��4� �4%/4�O���4�  
�4%� 4N�>��4%�4#��ห#4$O'2�O/� 4ห���/�ห�N/$�4��?PO�/�N/2N��P4��%%#�4�> 4��N4� N�็��O� 
�3��3Q� N AP/QหON�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/�%%'B/3��B�%22�ค์Q��4%�O/��3� O�OR� 
O'2'��'�%2��2>P�O/�'O/#�'/��N/�N/'4� 4N�>��4�Pค%��4% �@�ค/%��>�3�>�4#O����>�3�>�4% 
�3��N/R��?Q 

(1) O����>�3�>�4%�O4�ค#�4ค#��2N� 
(2) O����>�3�>�4%�O4�23�ค#O'2�4%#?2N/�%N/#�/��%2�4�� 

 _. O(%'ฏ>&?!>�@1 O@%ค/%@ค/�%.N� 

 �4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N/ Q�%2$2N�%?$#�4%�N/2%O4��3Q� �2�O/�
�3�� 4O����>�3�>�4%�O4�ค#�4ค#��2N� N AP/N�%?$#�4%�O/��3�O'2'��'�%2�� ห%A/'��ั�ห4�4%�?��/4�
N2O��4�23��%�/��%2�4��ห%A/�B#���%>N/� AQ��?P�?PO�//4��N/ 4��N4� P�$#?/3��B�%22�ค์O'2ห'3��4%
��>�3�>�?PN�็�#4�%�4%�O/��3�O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3�O'2'��'�%2�� ห%A/'��ั�ห4�4%�?��/4�N2O��4�23��%�/��%2�4��
ห%A/�B#���%>N/� AQ��?P�?PO�//4��N/ 4��N4�  
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 

 /4�O��N2O��4��4%��2N�O'2' 4N'?$�/32�B/B��%�์ P�$�2�O/�O2��O���?PPค%��N4$
�%4�% %O/#%2�BN2O��4� �N/�N/'4�?P�2� 4N�>��4%��2N�O'2' 4N'?$�/32�B/B��%�์  %O/#�3Q�ห'?�N'?P$��4%
��2N�ห%A/�4%' 4N'?$�/32�B/B��%�์Q��3P/P#�N%N��N/��?P#?�4%�%4�%ห�4O�N�QหO2/�ค'O/��4#��ห#4$ 
�?PN�?P$/�O/�  

 Q��%�?�?P� 4N�็��O/��?��/4�N2O��4��%4�%�/��%2�4��ห%A/�B#���2�O/��3�N�%?$#
�4�N�?P$��?PNห#422# %/#�3Q��2�O/�O2���O4$ ห%A/Nค%AP/�ห#4$N�A/� O'2R!�%2 %>�QหO�CO23��%24#4%�
#/�NหO�R�O/$N4��3�N��  

 �3�� 4O���4%�%224��4�ห�N/$�4��?PN�?P$/�O/� /$N4��O/$�%2�/��O/$ ห�N/$�4�
/�B�4� ห�N/$�4�N�O4�/� AQ��?P O'2ห�N/$�4�2�3�2�B�/AP� N �?PN�?P$/�O/� N�N� � 4%/��4�ห'/� � 4%/�Q�
�O/��?P N�็��O� P�$�2�O/�%2�B�AP/O'2N�/%์P�%03 �์�CO�>��N/Q�O���4%�%224��4� %/#�3Q��2�O/�
�%224��4�R�$3�ห�N/$�4��?PN�?P$/�O/��3��'N4/ N AP/QหO�%4��@�O���4��N/2%O4� O'2�3�QหO#?N�O4ห�O4�?P
/ 4�/$ค/4#22�/��O4��4%�%4�% 
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 O�O�QหO�CO/$CN/403$/�COQ�O%�Q�O���Q� AQ��?P�N/2%O4��%4�N�?P$/�3�%2$2N/'4Q��4%
�N/2%O4��N/�N%>P#�4%�N/2%O4�R#N�O/$�/N4 _ 23��4ห์ 
 

 `. O(%'ฏ>&?!>�@1 O@%.?�ค/Oล>�@1/?.N/%1N//�อ�'1>�@�% 

 �>��%%#�4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N//4��N/QหON�>��'�%2�� O'2Nห�B
N�A/�%O/�% 4ค4��N/�B#���?P/$CNQ�'ONค?$��3� AQ��?P�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ N�N�  
�BN�'2//� N2?$�%��/� �4%�?��/4�N2O��4�23��%�N4� N N�็��O� �3��3Q� O����>�3�>�4%�O4�23�ค#O'2�4%#?
2N/�%N/#�/��%2�4���@�#?ค/4#� 4N�็�/$N4�$>P� P�$O���3��'N4/�2N�O��>��%%#�4%2%O4�ค/4#23# 3��์�3�
�B#��R� %O/# N �3��4%QหO�O/#C'�N4/24%�N4� N O'2%3�!ั�ค/4#NหO��4��%2�4�� N AP/QหON�>�ค/4#N�O4Q�
O'2'�ค/4#/>���3�/'�/��B#���?P/4�N�>��@Q��4��4%�N/2%O4�O'2�'�%2���N4� N Q�%2ห/N4�� 4N�>��4� 
P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?P N�็�#4�%�4%�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# 
�3��N/R��?Q 
 (�) /?!"@'1>.�ค์ 

 N AP/N�%?$#O���4��4%QหO�O/#C'�N4/24%�?P�C��O/� 2%O4�ค/4#N�O4Q� O'2'�ค/4#/>��
�3�/' %/#�@�2%O4�ค/4#23# 3��์/3��?�3��%2�4�� �B#�� 2�4��%2�/��4%Q�'ONค?$� O'2ห�N/$�4��?P
N�?P$/�O/� 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 

 �3�� 4O���4%QหO�O/#C'�N4/24%�N/�%2�4��O'2�B#���?PN�?P$/�O/� � 4ห��
%2$2N/'4� 4N�>��4% O'2/>�?�4%�?PQ�OQหONห#422# �@P��O/#C'�?P�2�O/�N�$O %N/$N4��O/$�O/��%2�/��O/$ 
�O/#C'Pค%��4% ค/4#%CON�?P$/�3��P4��%%#�4�> %2��ค/4#�'/�"3$ O���4��N/2%O4� O'2#4�%�4%
�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/# 

 �%224�/ ��2O'22%O4�ค/4#คBO�Nค$�3��CO� 4�B#�� �%2�4��B#�� �CO� 4 AQ��?P�?PR/�N/
�'�%2��2>P�O/�'O/# O'2ห�N/$�4�N�O4�/� AQ��?P�?PN�?P$/�O/�/$N4�2#P 4N2#/ N AP/2%O4�ค/4#23# 3��์/3��? 

 O�O�O���4%� 4N�>��4�QหOค%/�ค'B# O'2�3P/�@��'BN#N�O4ห#4$�?PN�?P$/�O/��N/� 
�4%� 4N�>��4%�N/2%O4�Q� AQ��?P�3Q� N 'N/�ห�O4R#N�O/$�/N4 _ 23��4ห์ 

b.a 1>0>�Nอ.1O@�  
 �>��%%#ห'3�Q��4%� 4N�>��4%Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/Q�%2$2�N/2%O4� 
N�N� �4%��$O4$�N///32�B/B��%�์ O'2�CO��>�3�>�4�R�$3� AQ��?P�N/2%O4� �4��3�N�%?$#�N/�P4��%%#�4�>
�%>N/� AQ��?P�N/2%O4� �4��3�O'2�4�N�AP/#�N/ �4�/4��N/�O/$/>�?�N4� N �4�N�AP/#�%%���N/N�O4�3��N/ 
Q�%2���4%��2N��P4��%%#�4�>�4��N/�?P#?�4%Q�O�4�/$CN N�็��O� 
 P�$�>��%%#�3��'N4//4��N/QหON�>��'�%2���N/�ั��3$2>P�O/�'O/#�N4� N N�N� คB�"4 /4�40 
N2?$�%��/� คB�"4 �Q 4�>/�>�O'2�>N/0/>�$4�4��Q 4�%>N/��?PO�/�N/ 4��N4� N�็��O� �3��3Q�  N AP/'�
�'�%2��2>P�O/�'O/#�?P/4�N�>��@Q� N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/�O/�� 4N�>��4%
�4#ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/#�?P%2�B
Q�O�N'2O����>�3�>�4%�O4�2>P�O/�'O/# Q�%2$2�N/2%O4� �3��N/R��?Q 

(1) O����>�3�>�4%�O4�คB�"4 /4�40 
(2) O����>�3�>�4%�O4�N2?$� 
(3) O����>�3�>�4%�O4��>� 
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(4) O����>�3�>�4%�O4�/B��/>�$4�4��Q 4 
(5) O����>�3�>�4%�O4�คB�"4 �Q 4�>/�>�O'2�>N/0/>�$4�4��Q 4 
(6) O����>�3�>�4%�O4��>N/0/>�$4���� 
(7) O����>�3�>�4%�O4��4%Q�O�%2P$��์�?P�>� 
(8) O����>�3�>�4%�O4�ค#�4ค#��2N� 
(9) O����>�3�>�4%�O4��4%�3��4%�/�N2?$ 
(10) O����>�3�>�4%�O4��4%%2�4$�Q 4O'2�O/��3��Q 4�N/# 
(11) O����>�3�>�4%�O4�23�ค#O'2�4%#?2N/�%N/#�/��%2�4�� 
(12) O����>�3�>�4%�O4��4%��O��/23�ห4%>#�%3 $์ 
(13) O����>�3�>�4%�O4�2B��%?$"4 /�30�?$"4  
(14) O����>�3�>�4%�O4�Oห'N�0>'��%%#O'2Oห'N�P�%4�ค�?  
(15) O����>�3�>�4%�O4�/4�?//�4#3$O'2ค/4#�'/�"3$ 

 _. O(%'ฏ>&?!>�@1 O@%ค@�.@พอ@�@0 

 Q�%2$2�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N//4��2#?�'�%2���N/คB�"4 /4�40 
/3�N�AP/�#4�4��>��%%#�N4� N N�N� �4%�B��>� �4%�%3� AQ��?P �4%�ั��'� �4%��$O4$/32�B//B��%�์�N4� N N�็��O� 
�@P��>��%%#Nห'N4�?Q/4�� 4QหON�>��4%!BO��%2�4$�/��BN�'2//� �3��3Q� �@�� 4N�็��O/�� 4N�>��4%�4#O����>�3�>�4%
�O4�คB�"4 /4�40 P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� '� �>��4# O'2
�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 (�) /?!"@'1>.�ค์ 

 N AP/'��%>#4��4%!BO��%2�4$�/��BN�'2//�Q��%%$4�40 
 N AP/'��4%N�>�#'"4/2�4�/4�40�4�Nค%AP/��3�% O'2Nค%AP/�$��์�?P//�2CN�%%$4�40 
 N AP/R#NQหON�>�ค/4#% 4ค4��N/�%2�4���?P/$CNQ��%>N/�Q�'ONค?$� 

 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 �%/�2/�O'2� 4%B�%3�14Nค%AP/�#A/ Nค%AP/��3�% O'2Nค%AP/�$��์ QหO/$CNQ�2"4 �?
 %O/#Q�O�4�/$CNN2#/ O'2N�็�R��4#��ห#4$�?PN�?P$/�O/�  

 �3�Nค%AP/�$��์�B�ค%3Q��?P�/�ห%A/N'>�Q�O�4� 
 �>��3Q��O4Q��3��BN�Q��%>N/� AQ��?P�N/2%O4� O'2QหO�?� %#�Q 4ห%A/�3�QหO#?2>P���ค'B#�?P

Q�O/$N4�#>��>� 
 N#AP/#?�4%��$O4$ห%A/��2N�/32�BQ� N Q��4%�N/2%O4���>��?P24#4%�!BO��%2�4$ห%A/

��ห'N�'��� AQ��>/�4%�%4�%�2�O/�#?�4%�>�ค'B#QหO#>��>� N AP/�O/��3��4% 
��ห'N�ห%A/!BO��%2�4$��2��2N��'/�N2O��4� QหON�็�R��4#��ห#4$�?PN�?P$/�O/� 

 �O/�� 4ค/4#22/4�N01/32�B�?P%N/�ห'N��4��4%��2N�  
 �N/�� 4%�//��4� AQ��?PN�O�/32�Bห%A/ AQ��?P�N/2%O4�QหO'O4�� 4ค/4#22/4�'O/%��?P#?

N01ห>� �>�Pค'� ห%A/�%4$�?P/4��2�N/QหON�>�2"4 �?PN�็�/3��%4$ O'2ค/4#
2��%������24�4%�2ห%A/N2O��4�23��%  



8 
 

  AQ��?P2 4�3��4�ห%A/ AQ��?P N�O��/�/32�B�N/2%O4��?P#?'3�1�2N�็��>�Nห�?$/ห%A/ 
�>�Pค'��?PN�AP/#�3����24�4%�2ห%A/N2O��4�23��% QหOP%$�%/�ห%A/�4#�?P��'�
�3�N�O4�/� AQ��?P�%>N/��4�N�O4-//� Q�%2$2�4��?PNห#422# 

 ค/�คB#ค/4#N%O/%��%%�B�Q��N/��?P�N4� AQ��?P�B#��QหOR#NN�>� a^ �>P'N#�%/�3P/P#� O'2
ค/4#N%O/Q��N/��?P�N4� AQ��?P�3P/R�QหON�็�R��4#�O/� 4ห�� ห%A/��ห#4$�?PN�?P$/�O/�
�/�O�N'2 AQ��?P 

 R#NN�>�ห�O4�>� %O/#�3��'/�O�/�N/2%O4�N AP//4��N/2N��P4��%%#�4�> 
 N#AP//4��N/O'O/N2%O�QหO� 4N�>��4%�ั��'��3��? �%�?�?PR#N24#4%�� 4N�>��4%QหOO'O/

N2%O�Q�O�N'2/3� ค/%�3�QหO#?2>P���ค'B#�/�/32�B�?PQ�O/$N4�#>��>� ห%A/�?� %#�Q 4 
O'O/%?�� 4N�>��4%�ั��'�QหOO'O/N2%O�P�$N%O/ 

 N#AP/�O/�� 4N�>��4%�N/2%O4��3��N4� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# QหO� 4N�>��4%
Q��N/�N/'4�'4�/3� คA/Q��N/�N/'4 ^d.^^-_f.^^ �. Q��%�?�?P� 4N�็��O/�
� 4N�>��4%�N/N�AP/�QหOO'O/N2%O� QหOO�O��CO� 4�B#��Q� AQ��?P�3Q� N �%4��N/�
� 4N�>��4%R#N�O/$�/N4 a /3� 

 N#AP/Q�O/>�?�B�N�>�QหO�?� %#�Q 4R#N�O/$�/N4/3�'2 ` ค%3Q� �%>N/��O4�N%A/� �B#��O'2
����4�N�O4-//��%>N/� AQ��?P�N/2%O4� �%�?�?P/4�40OหO�ห%A/#?�%>#4��BN�'2//�
2C�QหON >P#� 4�/�ค%3Q�Q��4%�?� %#�Q 4  

 �N/��4%� 4N�>��4��O/��3�QหO#?�4%/�%#�3Q��/��4%��>�3�>�4�O�N�CO��>�3�>�4� 
�?PN�?P$/�O/��3��>��%%#�?P� 4QหON�>��4%!BO��%2�4$�/��BN�'2//� 
 

  -@!/�@/ล (ล�/>#&2 @ห/?&�@/�Nอ2/O@�P .Q�O/>$?N�@>ลอ  (Horizontal Directional 
Drilling : HDD) ห/Aอ ?%ลอ  (Boring)  

 QหOห'?�N'?P$�� 4Oห�N��/��N/%3�-�N/2N� �%>N/� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# 
�%�?#?ค/4#� 4N�็��O/�R�O%3�/�B�4��4�N�O4�/� AQ��?P 
 

 (ค) /@!1�@1!> !@/Oล>!1/�.อ& 
   _) พ?O%#?N  @N%>%�@1 
    �%>N/� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/#�?P/$CNQ�'ONค?$� AQ��?P�N/2%O4��'/�O�/
�N/2N��P4��%%#�4�> 
   `)  ?�%?!1/�/?  

- คN4N�'?P$�/��BN�'2//���4�R#NN�>� _^ R#ค%/� N�'?P$ `b �3P/P#� ห%A/คN4 
PM10 (`b �#.) 

- คN4N�'?P$�/��BN�'2//�%/# N�'?P$ `b �3P/P#� ห%A/คN4 TSP (`b �#.) 
- �>0�4�O'2ค/4#N%O/'# 

   a) ."@%?!1/�/?  
- �O/��3�QหO#?2�4�?�%/�/3�คB�"4 /4�40�%>N/� AQ��?P�?PR/�N/�'�%2��

2>P�O/�'O/#�?P#?�>��%%#�4%�B�N�>��?P/$CN�4#�%>N/�O�/�N/2N��P4��%%#�4�> 
R#N�O/$�/N4 _ 2�4�? O'2N >P#� 4�/�2�4�?�%/�/3�QหO#?ค/4#Nห#422# O'2
2/�ค'O/��3� AQ��?P��>�3�>�4��%>� 
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   b) />$?�@1  @N%>%�@1 
- �%/�/3�คN4 PM10 (`b �#.) O'2 TSP (`b �#.) P�$/O4�/>�/>�?�4%�4#�%2�40

ค�2�%%#�4%2>P�O/�'O/#OหN��4�>/N4�O/$N%AP/��4%� 4ห��#4�%�4�คB�"4 
/4�40Q��%%$4�40�3P/R�  

- �%/�/3��>0�4�'#O'2ค/4#N%O/'# P�$Q�ONค%AP/��3��@�คN4 Wind Speed & 
Direction Recorder 

   c) ค/@/"?N/1>0>N/ล@  @N%>%�@1 
      _ ค%3Q� ��2�?P#?�4%�N/2%O4�O���B�N�>�Q�'ONค?$��%>N/� AQ��?P�?PR/�N/�'�%2��
2>P�O/�'O/# (c /3��N/N�AP/� P�$�O/�ค%/�ค'B#�3Q�/3�ห$B� O'2/3�� 4�4%)  
   d) ห%N/0�@%1?&(> �อ& 
    N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 `. O(%'ฏ>&?!>�@1 O@%N.?0� 
 
 �4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N/ /4��2#?�'�%2���O4�N2?$�/3�N�AP/�#4�4�
�4%�3�N�%?$# AQ��?PO'2/32�BQ��4%/4��N/ ห%A/�4%��$O4$/32�B/B��%�์Q��4%/4��N/ �@P�/4��N/QหON�>��'
�%2�� �O4�N2?$��N/�B#���%>N/�Q�'ONค?$� �3��3Q��@�� 4N�็��O/�� 4O����>�3�>�4%�O4�N2?$� P�$#?/3��B�%22�ค์
O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3��4%N�>�/3��%4$�4�N2?$��N/2B�"4 �/��CO��>�3�>�4� 
 N AP/R#NQหON�>��4%%��/�ห%A/�N/QหON�>�ค/4#% 4ค4��N/�%2�4�� �B#�� O'223�/ ์

�?P/$CNQ��%>N/�Q�'ONค?$� 
 

 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 O�O�QหO�CO� 4�B#��ห%A/�%2�4���?P/$CNQ�'ONค?$� AQ��?P�N/2%O4��%4��@�/3� N/'4 O'2
2�4��?P�?P�2� 4N�>��4��N/2%O4� 'N/�ห�O4R#N�O/$�/N4 _ 23��4ห์ 

 �CO��>�3�>�4��?P� 4�4��%>N/��?P#? N2?$��3��O/�2/#  Ear Plug ห%A/ Ear Muff �?P
24#4%�'�N2?$�QหON�็�R��4#���%2�%/�/N4�O/$� 4ห��#4�%�4�Q��4%�%>ห4%
O'2�4%�3��4%�O4�ค/4#�'/�"3$ /4�?//�4#3$ O'22"4 O/�'O/#Q��4%� 4�4�
N�?P$/�3�ค/4#%O/� O2�2/N4� O'2N2?$�  

 �%/�2/�O'2� 4%B�%3�14Nค%AP/�#A/ Nค%AP/��3�% Nค%AP/�$��์ ห%A//B��%�์/AP��?P
�N/QหON�>�N2?$��3� QหO/$CNQ�2"4 �? %O/#Q�O�4�/$CNN2#/ O'2N�็�R��4#��ห#4$�?P
N�?P$/�O/� 

 �O/�#?�COค/�คB#�4��?P#?ค/4#%CO�%/�2/�Nค%AP/�#A/ Nค%AP/��3�% O'2Nค%AP/�$��์ QหO/$CN
Q�2"4 �?/$CNN2#/�N/��4%Q�O�4� ห4� �/N4� 4%B��O/�%?��N/#� 4%B��3��? 

 Q��%>N/� AQ��?P�N/2%O4��?P#?N2?$��3��O/�� 4ห��%2$2N/'4� 4�4��/��CO��>�3�>�4�QหO
N�็�R��4##4�%�4�%2�3�N2?$��?P$/#%3�R�OO'2N�็�R��4#��ห#4$� 4ห�� 
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 Nค%AP/��3�%�'ห�3��?P#?N2?$��3��2�O/�ห'?�N'?P$��4%N%N�Nค%AP/�$��์/$N4�N%O/O'2
N�>�Nค%AP/�N� 42�N/�� 4�4�N�N4�3Q� O'2N#AP/Q�O�4�N2%O�O'O/QหOห$B�N�>�Nค%AP/��3�%
�3��? 

 N'A/�Q�O/B��%�์�?P#?%2�3�N2?$��P 4 ห%A/#?�4%//�O��QหO#?/B��%�์'�N2?$� ห'?�N'?P$�
�>��%%#�N/2%O4��?P#?N2?$��3�#4�Q�N/'4�'4�คA� Q��%�?�?P#?ค/4#� 4N�็��O/�� 4QหO
O'O/N2%O� QหOO�O��CO� 4�B#���?P/403$/$CNQ��%>N/� AQ��?P�3Q� N �N/�� 4N�>��4%R#N�O/$�/N4
a /3� 

 ��2�?P#?�4%��2/��N/�O/$O%��3��Q 4 ห%A/O%��3�/4�40 ห%A/�P4�N�AP/$�O/�ค/�คB#
%2�3�N2?$�QหON�็�R��4##4�%�4� Q��%�?�?P#?ค/4#� 4N�็��O/�� 4N�>��4%��2/��N/ 
Q�N/'4�'4�คA� ห%A/Q�/3�ห$B�%4��4% ห%A/Q� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# 
QหO�>��3Q�O�N��3Q�N2?$� 

 ��2�?PQ�O�P4�R�P�%N��R'N/4�40"4$Q��N/ �CO��>�3�>�4��O/�2/# Ear Plug ห%A/ Ear 
Muff N2#/ 

 � 4ห����'�P�1 �%�?�?P�CO��>�3�>�4��N4�A�R#N��>�3�>�4##4�%�4%'��'�%2�� 
�?P� 4ห��R/O 
 

  -@!/�@/ล (ล�/>#&2 @ห/?&�@/�Nอ2/O@�P .Q�O/>$?N�@>ลอ  (HDD) ห/Aอ ?%ลอ  (Boring) 
 QหOห'?�N'?P$�� 4Oห�N��/��N/%3�-�N/2N� �%>N/� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# 

Q��%�?�?PR#N24#4%�ห'?�N'?P$�R�O �O/�R�O%3�/�B�4��4�N�O4�/� AQ��?P  %O/#�3Q��3�QหO#?
%3Q/�3Q�O'2�>��3Q�� 4O ��3Q�N2?$��3P/ค%4/�%>N/��N/2%O4�QหO#>��>� 

 
(ค) /@!1�@1!> !@/Oล>!1/�.อ&(ล�1>#& 

   _)  พ?O%#?N  @N%>%�@1 
    �%>N/� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# �?P/$CNQ�'ONค?$� AQ��?P�N/2%O4��'/�
O�/�N/2N��P4��%%#�4�> 
   `)   ?�%?!1/�/?  

- คN4%2�3�N2?$�N�'?P$ _ �3P/P#�  
- คN4%2�3�N2?$�N�'?P$ f �3P/P#�  
- คN4%2�3�N2?$�N�'?P$ `b �3P/P#�  
- %2�3�N2?$� AQ��4� (L90) 
- คN4%2�3�N2?$�2C�2B� (Lmax) 
- N2?$�%��/� 

   a)  ."@%?!1/�/?  
- �%/�/3�%2�3�N2?$��%>N/� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/#�?P/$CN

Q�'ONค?$� AQ��?P�N/2%O4�R#N�O/$�/N4 _ 2�4�? O'2QหON >P#� 4�/�2�4�?
�%/�/3�QหO#?ค/4#Nห#422# O'22/�ค'O/��3� AQ��?P��>�3�>�4��%>� 

   b) />$?�@1  @N%>%�@1 
- �%/�/3� O'2ค 4�/�คN4%2�3�N2?$� P�$/O4�/>��4#�%2�40ค�2�%%#�4%

2>P�O/�'O/#OหN��4�>/N4�O/$N%AP/��4%� 4ห��#4�%�4�%2�3�N2?$��3P/R� 
O'2N%AP/�คN4%2�3�N2?$�%��/� %/#�@��%2�40ค�2�%%#�4%ค/�คB##' >1
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/N4�O/$N%AP/�/>�?�4%�%/�/3�%2�3�N2?$� AQ��4� %2�3�N2?$���2R#N#? 
�4%%��/� �4%�%/�/3�O'2ค 4�/�%2�3�N2?$���2#?�4%%��/� 
�4%ค 4�/�คN4%2�3��4%%��/� O'2O���3��@��4%�%/�/3�N2?$�%��/� 

   c) ค/@/"?N/1>0>N/ล@  @N%>%�@1 
_ ค%3Q� ��2�?P#?�4%�N/2%O4�Q�'ONค?$��%>N/� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# 

(c /3��N/N�AP/� P�$�O/�ค%/�ค'B#�3Q�/3�ห$B� O'2/3�� 4�4%)  
   d) ห%N/0�@%1?&(> �อ& 
    N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 a. O(%'ฏ>&?!>�@1 O@% >% 

 
 �4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N/����/4�#?�'�%2���N/�%3 $4�%�>� 
Q�N�AQ/��O� /3�N�AP/�#4�4��ั��3$�N4� N N�N� �4%�B��>�N AP//4��N//4�� 4QหOPค%�2%O4��>�N�'?P$�R��4�
N�># ห%A/ห4�#?�����%>N/� AQ��?P�N/2%O4� /4�� 4QหON�>��4% 3��'4$�/��/��>�O'2�2'O4�'�2CNOห'N��Q 4
�?P/$CN Q��%>N/�Q�'ONค?$� AQ��?P�N/2%O4� �4%%2�4$�Q 4�>Q�"4$ห'3��4��4%��2/��O/$O%��3��Q 4 
(Hydrostatic Test) /4��2�N/QหON�>��4% 3��'4$�/��'>P��?P%/�%3��Q 4�>Q�R�O N�็��O� �3��3Q��@�� 4N�็��O/�
�3�� 4O����>�3�>�4%�O4��>� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4% �O/��3� O�OR� O'2'�
�'�%2��2>P�O/�'O/# �3��N/R��?Q  
 
 (�) /?!"@'1>.�ค์ 

 N AP/ค/�คB#O'2�O/��3��'�%2���N/Pค%�2%O4�O'2�3Q��>� 
 N AP/�O/��3��4%�2'O4� 3��'4$�/��>�'�2CNOห'N��Q 4 
 N AP/�O/��3��4%$B��3/�/��>�"4$ห'3��4%�ั��'� 

 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 �4%�B�N�>�ห�O4�>�Q� AQ��?PN�1�%�%%#�2�O/�O$�ห�O4�>�//��4��>��3Q�'N4� N#AP/
�2�ั��'��N/�O/�Q�O�>��3Q�'N4��'��N/�O'O/�4#�O/$ห�O4�>� 

 Q� AQ��?PN�1�%�%%#�O/�O$��>��3Q���//��N/�� 4N�>��4%Nค'AP/�$O4$Nค%AP/��3�%
O'2/32�B/B��%�์�N4� N �� AQ��?P�?P�2�B�/4��N/2N��P4�  

 N#AP//4��N/O'2#?�4%�%/�2/��N/O'O/N2%O� QหO�#�>��'3�P�$N%O/  
 �4%�#�>��'��O/�N�'?P$�>�N�>#R/O�%>N/�O�/�N/ P�$�O/�ค 4�@��@��4%$B��3/�/��>�

Q�"4$ห'3�  
 N#AP/#?�4%/4��N/N2%O�N%?$�%O/$ QหO�CO%3�Nห#4� 4�4%คA�2"4  AQ��?P�4#O�/�N/QหO/$CN

Q�2"4 N�># ห%A/�?�/N4N�>#P�$N%O/�?P2B� 
 ห'3��4%�ั��'��N/Q�O�N'2�N/�O'O/N2%O� �O/��%3�2"4 �>�O'2!AO�!C2"4  AQ��?PQหO

Nห#A/�N�># O'2/ห%A/�'C� A�ค'B#�>� N�N� ห�O4O��ห%A/ A���>�/AP� �?PN�็� A�ห4
�N4$O'2#?�4%N�%>�N�>�P�N%O/ N�็��O� O'2/ห%A/Q�O/32�Bค'B#�>�/AP��?PNห#422# �3Q��?Q 
QหON�็�R��4#�O/��'��3�N�O4�/� AQ��?P  
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 �%�?�?P#?�4%�3�� 4�4��3P/ค%4/O'2�4%�%3� AQ��?P P�$#?�4%Q�O�>�'C�%3��#ห%A/�%3�
%2�3�Q��%>N/� AQ��?PN�1�%�%%#�O/�� 4�>�'C�%3�//��4� AQ��?PQหOห#� P�$ AQ�'N4�
�2�O/�%/��O/$ '42�>�/$N4�ห�4ห%A//32�B/AP�Q��?PN�?$�Nค?$�ห%A/���4��N/�4%
�?��4�O'2�>��3Q��N/%2�4$�Q 4QหO /N ?$� �3Q��?Q QหON�็�R��4#�O/��'��3�N�O4�/�
 AQ��?P 

 �%3�คA�2"4  AQ��?P2 4�3��4��3P/ค%4/"4$ห'3��4%�N/2%O4�O'O/N2%O� �4#�?PR�O
� 4N�>��4%��'��3�N�O4�/� AQ��?P 

 �N/��?P2"4 /4�40OหO�O'2#?'# 3�O%��O/�#?/>�?�4%ค/�คB#�4%!BO��%2�4$�/� 
�/��>�  

 �4%�B�/4��N/Q� AQ��?P�?P#?ค/4#N2?P$��N/�4% 3��'4$�/��>� ห%A/#?2"4 N�็��>�
/N/�QหO�>��3Q�Nค%AP/�#A/ห%A//B��%�์�O/��3��4%�'N#�/��>� N�N� Sheet Pile ห%A/
Q�O Trench Box N�็��O� QหONห#422#�3�2"4  AQ��?P 

 "4$ห'3��4%��2/��N/�O/$O%��3��Q 4�O/��%3�'�O%��3��Q 4�N/�%2�4$'�2CNOห'N��Q 4
ห%A/ AQ��?P%/�%3��Q 4�>Q� 

 �O/��3��4% 3��'4$�/��'>P� P�$Q�O/32�B��ค'B#ห%A/�O/��3��4% 3��'4$�/��'>P�
QหONห#422# 

 Q� AQ��?P�?P#?ค/4#'4��3�2C��2�O/�#?�4%�O/��3��4% 3��'4$�/��>�O'2ห>��%>N/�
�?P#?�4%�B��>�O'2 AQ��?PQ�'ONค?$�  

 �3��2�/��>�O'2ห>�QหONห#422#�3�2"4  AQ��?PO'2�O/��%3�%2�3�QหO#?ค/4#'4�N�
�?PNห#422#N AP/ห'?�N'?P$��4%N�'?P$�O�'�2"4 �>N/0"4$�/�O'2'��4%N'AP/�
Rห'�/��2�/��>�O'2ห>�'�2CNOห'N��Q 4ห%A/ AQ��?P%/�%3��Q 4�>Q� 
 

-@!/�@/2 @ห/?&�@/�Nอ2/O@� O/./>$?N�@>ลอ  (HDD)  
 24%P�N�?$#N��P�R��์�?PNห'A/�>Q��O/�� 4R�� 4�3�QหO2/�ค'O/��4#ห'3�/>�4�4%O'2

�O/�O�O��O/#C'ค/4#�'/�"3$Nค#?"3��์ O'2�O/#C'2#�3�>�4�Nค#?�/�24%P�N�?$#
N��P�R��์QหOห�N/$�4�%4��4% ห%A/ห�N/$�4�N/����?PR�O%3�/�B�4��4��4�
%4��4%ห%A/N�O4�/� AQ��?P�%4��N/�� 4N�>��4% 

   

 b. O(%'ฏ>&?!>�@1 O@%อ@#�/>#0@#@�%O @  
 
 �4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/�?P�3��N4� ห%A//$CNQ�'OOห'N��Q 4�%%#�4�> /4�
� 4QหON�>��4%�?��/4��4%Rห' ห%A/N�'?P$�O�'��>0�4��4%Rห'ห%A/�2�/��>��4�2N/��C��2'O4�'�2CN
Oห'N��Q 4�%%#�4�>R�O 2N��'QหON�>��4%�AQ�N�>��/�Oห'N��Q 4�%%#�4�> �3��3Q��@�� 4N�็��O/��3�� 4O����>�3�>
�4%�O4�/B��/>�$4�4��Q 4 P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� O'2'�
�'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3��4%�?��/4��4%Rห'�/�Oห'N��Q 4�%%#�4�> 
 N AP/�O/��3��4%N�'?P$�O�'��>0�4��4%Rห'�/�Oห'N��Q 4�%%#�4�> 
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 N AP/�O/��3��4%�AQ�N�>��/�Oห'N��Q 4�%%#�4�> /3�N�AP/�#4�4��4%�2'O4��/��2�/��>� 
 

(�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
-@!/�@/#?P/R' 
 N�O��/��>�QหOหN4��4��'>P�Oห'N��Q 4QหO#4��?P2B� ห4�#? AQ��?P� 4�3��2�O/��>��3Q�%3Q/ 

�3��2�/�  
 ห'3��4%�N/2%O4�Q�O�N'2�N/�O'O/N2%O� �O/��%3�2"4 �>�O'2!AO�!C2"4  AQ��?PQหO

Nห#A/�N�>#O'2/ห%A/�'C� A�ค'B#�>� N�N� ห�O4O��ห%A/ A���>�/AP��?PN�็� A�ห4�N4$
O'2#?�4%N�%>�N�>�P�N%O/ N�็��O� O'2/ห%A/Q�O/32�Bค'B#�>�/AP��?PNห#422# �3Q��?Q QหO
N�็�R��4#�O/��'��3�N�O4�/� AQ��?P  

 �O/��3��2�/��>��N/�%2�4$�Q 4//��4�%N/��B�/�N/�B� '�2CNOห'N��Q 4 N AP/�O/��3�
�4%�AQ�N�>��/�Oห'N��Q 4 

 �O/��%3�'�O%��3��Q 4�N/�%2�4$'�2CNOห'N��Q 4 N AP/�O/��3��4% 3��'4$�/��'>P�
Oห'N��Q 4 

 �%>N/� AQ��?P2C��3��O/�� 4%3Q/�3��2�/�O�N�N�็�%2�3��3Q��4#ค/4#Nห#422# N AP/
�O/��3��4%�2'O4� ห%A/ 3��'4$�/��>�'�2CNOห'N��Q 4  
 

-@!/�@/2 @ห/?&�@/�Nอ2/O@�!? (N@%OหลN�%  @ O/./>$?�B N'ิ  (Open Cut) 
 O�O��%2�4���?P/$CNQ��%>N/� AQ��?P�N/2%O4��?P#?�4%�3��N4�Oห'N��Q 4 O'2�?P/$CN�%>N/�

�O4$�Q 4 �%4��@�O���4��N/2%O4�R#N�O/$�/N4 _ 23��4ห์�N/��N/2%O4�  
 Q��%�?�?P#?�4%�>��3Q��4��Q 4�@P��N/QหON�>��'�%2���N/�COQ�O�Q 4�%>N/��O4$�Q 4 

�O/�2 4%/��Q 4Q�OQหO�3��COR�O%3��'�%2��QหO#?�%>#4�N ?$� / 
 �O/�/4��N/2N��P4��%%#�4�>�?P�3��N4�Oห'N��Q 4QหOO'O/N2%O�P�$N%O/ O'2ค/%�N/2%O4�

Q��N/�&�CO'O� N#AP/�4%�N/2%O4�O'O/N2%O��O/��%3�2"4 �'>P� �O/��Q 4 O'2� 4N�>��4%
!AO�!C2"4 QหONห#A/��3�N�>#ห%A/�?�/N4N�>#P�$N%O/�?P2B� �3Q��?Q �O/�O�O�ห�N/$�4�
/�B�4��?PN�?P$/�O/� 

 Q��%�?�?P#?�4%/4��N/�3��N4�Oห'N��Q 4 �O/�� 4N�>��4%�4#/>�?�4%ห%A/#4�%�4��?PN�็�R�
�4#�O/� 4ห���/�ห�N/$�4�/�B�4��?PN�?P$/�O/� N AP/ค/�คB#�4%'/$�3/�/��N/ 

 N#AP/ %O/#�2/4��N/�?P�3��N4�Oห'N��Q 4 �@��224#4%�� 4N�>��4%�B�%N/��?P�O/��Q 4 N AP/
'��%>#4��2�/��>�Q�Oห'N��Q 4  

 ห4�#?�4%�B�%N/�N AP//4��N/2N��P4��%%#�4�> �@P�%N/��3��'N4/N�AP/#�3�Oห'N��Q 4
�%%#�4�>�O/�R#N�B��>Q�R/ON�็�N/'4�4�  %O/#�3Q��>��3Q�%3Q/�3��2�/� O'2N01/32�B�3Q�
�O��Q 4 O'2�O4$�Q 4�/��B��?P�B�N�>��O/$ 
 

-@!/�@/2 @ห/?&�@/�Nอ2/O@�!? (N@%OหลN�%  @ O/./>$?N�@>ลอ  (HDD) ห/Aอ ?%ลอ  
(Boring) 
 �4%�N/2%O4��N/%3� O'2�N/2N� �2�O/�R#N�?��/4��>0�4��4%Rห'�/��Q 4�4#�%%#�4�> 

O�Nห4�#?ค/4#� 4N�็� �2�O/�#?�4%�N/2%O4��N/%2�4$�Q 4�3P/ค%4/O'2QหO�Q 424#4%�
Rห'�N4�R�O�4#���> 
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 �4%�N/2%O4��N/%3� O'2�N/2N� Q�'OOห'N��Q 4�2�O/��3Q� AQ��?P P�$�4%�3�/4� 
�B��%4$ห%A/�3�� 4ค3��>�%/� AQ��?P P�$#?ค/4#2C��4#ค/4#Nห#422#  

 ค/4#'@��/��N/�?P/4��3��N4�Oห'N��Q 4 �O/�'@��4�%2�3��B�'/��O/�ค'/��@�ห'3��N/ 
R#N�O/$�/N4 ` N#�% �3Q��?Q QหON�็�R��4#N�AP/�R��/�ห�N/$�4�/�B�4��?PN�?P$/�O/� 
 

 c. O(%'ฏ>&?!>�@1 O@%ค@�.@พ%O @(>/ >% Oล>%>N/0/>#0@#@�%O @ 

 
 �4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N/�?P�3��N4� ห%A/�%>N/��?P/$CNQ�'OOห'N��Q 4/
%4�%2�4$�Q 4/%N/�%2�4$�Q 4 #?�>��%%#ห'3�Q�%2$2�N/2%O4��?P/4�2N��'�%2���N/คB�"4 �Q 4Q�Oห'N��Q 4
�>/�>� คA/ �4%�3�N�%?$# AQ��?P�N/2%O4� �4%Q�ONค%AP/��3�% O'2/B��%�์�N4� N Q��4%� 4N�>��4%�N/2%O4� �4%
�B��>� �4%�ั��'� O'2�4%%2�4$�Q 4�>Q��4��4%��2/��O/$O%��3��Q 4 (Hydrostatic Test) �2#?P/�42
N�>��4%�2'O4� 3��'4$�/��>�'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 �3��3Q��@�� 4N�็��O/��3�� 4
O����>�3�>�4%�O4�คB�"4 �Q 4�>/�>� O'2�>N/0/>�$4�4��Q 4 P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�
#4�%�4%�O/��3�O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 

(�) /?!"@'1>.�ค์  
 N AP/�O/��3��4%�2'O4� ห%A/ 3��'4$�/��>�'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$

�Q 4�?P/$CNQ�'ONค?$� 
 N AP/�O/��3��4%��N�AO/��/��Q 4�>Q��4�2 4�3��4��3P/ค%4/ �?P 3� ห%A/�O4� 3� 

�CO��>�3�>�4�O'2หO/�2B�4Nค'AP/��?P'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4�?P/$CN
Q�'ONค?$� 

 N AP/�O/��3��4%��N�AO/��/��Q 4#3�ห'N/'AP�O'2/ห%A/24%Nค#?�?P%3P/Rห''�2CNOห'N��Q 4/
%4�%2�4$�Q 4/%N/�%2�4$�Q 4�?P/$CNQ�'ONค?$� 

 N AP/�O/��3��4%��N�AO/��/��Q 4�>Q��4��4%��2/��O/$O%��3��Q 4 '�2CNOห'N��Q 4/ 
%4�%2�4$�Q 4/%N/�%2�4$�Q 4�?P/$CNQ�'ONค?$� 
 

 (�)  /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
-@!/�@/#?P/R' 
 N�O��/��>�QหOหN4��4��'>P�QหO#4��?P2B� ห4�#? AQ��?P� 4�3��2�O/��>��3Q�%3Q/�3��2�/�

N AP/�O/��3��4%�2'O4��2�/��>�'�2CNOห'N��Q 4 
 �3�QหO#?2B�4N ?$� /�3�� 4�/��CO��>�3�>�4�Q� AQ��?P �3Q��?Q� 4�/�หO/�2B�4QหON�็�R��4#

��ห#4$�?PN�?P$/�O/� O'2�O/�#?%2$2หN4��4�Oห'N��Q 4Q�'ONค?$�R#N�O/$�/N4 _c N#�% 
 หO4#%2�4$�Q 4N2?$/�/�N2?$Q� N �?P$3�R#NR�O�N4��4%� 4�3�'�2CNOห'N��Q 4 O'2�2�O/�

� 4N�>��4%� 4�3��Q 4N2?$/�/�N2?$�3��'N4/QหON�็�R��4#��ห#4$�?PN�?P$/�O/�  
 2 4�3��4��3P/ค%4/O'2/ห%A/�O4� 3��CO��>�3�>�4��O/��3Q�/$CNหN4��4�Oห'N��Q 4 

R#N�O/$�/N4 c^ N#�% N AP/�O/��3��4%��N�AO/��/��Q 4N2?$'�2CNOห'N��Q 4�%>N/�
Q�'ONค?$� 

 ค/�คB#�CO'%2��� 4�3��Q 4N2?$QหO#?�%22>��>"4 �?/$CNN2#/ 
 �3�QหO#?/B��%�์�O/��3��4%%3P/Rห'�/��Q 4#3�O'2 24%Nค#?�N4� N  %O/#�3Q�/32�B�C��3�

ห%A/ AQ��?P%/�%3��4%�3�N�O��Q 4#3� N�N� �4�N�O�O'2%/�%3��Q 4#3�Q� AQ��?P�N/2%O4� 
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N�็��O� �%�?�?P#?�4%ห�'O�%3P/Rห'O'2� 42N�/32�B�3��'N4/R�� 4�3�QหO�C�/>�?�4#
��ห#4$�?PN�?P$/�3��4%� 4�3��$2/3��%4$ 

 � 4ห��QหO�CO��>�3�>�4��O/�%2#3�%2/3��4%�N4$N��Q 4#3�O'224%Nค#?�N4� N #>QหON�>��4%
��N�AO/��/��Q 4#3�O'224%Nค#?'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 O'2Q�O 
Hand Pump ห%A//B��%�์/AP��?P#?ค/4#Nห#422# 

 หO4#'O4�/B��%�์ Nค%AP/�#A/ O'2Nค%AP/��3�% O'2/ห%A/%2�4$�Q 4�>Q� �Q 4��N�AO/� �Q 4#3�
Nค%AP/�Q�OO'O/ O'22>P���N�AO/�/AP� N '�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 

 หO4#�>Q��$2 24%Nค#?Q� N ห%A/�Q 4#3�Nค%AP/�Q�OO'O/ '�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�
%2�4$�Q 4 

 �3�QหO#?�?P%/�%3��$2Q��%>N/� AQ��?P�N/2%O4�/$N4�N ?$� / N�N� �3�ห%A/�B�%/�%3� 
N�็��O� P�$�2�O/�%/�%/#O'2�3�N�O��$2//��4� AQ��?P�N/2%O4�N�็��%2� 4 

 '��4%%��/��4�%2�4$�Q 4�%%#�4�>Q���2N�%?$# AQ��?P�N/2%O4�  %O/#�3Q�ห'?�N'?P$�
�4%�?��/4��4��Q 4 O'2�3�N�%?$#/�>��3Q��N/2 4ห%3�%2�4$�Q 4�3P/ค%4/ 

 หO4#� 4N�>��4%/4��N/2N��P4��%%#�4�> �3��N4�Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4
Q��N/�����ห�3� 

 ห'?�N'?P$��4%%2�4$�Q 4�4�%N/��B�/�N/�B�R�$3� AQ��?PQ�'ONค?$� �%�?�?PR#N24#4%�
ห'?�N'?P$�R�O�O/�R�O%3�/�B�4��4�N�O4�/� AQ��?Pห%A/ห�N/$�4��?PN�?P$/�O/� O'2
�2�O/�#?�4%�3��2�/��N/�%2�4$�Q 4R�$3� AQ��?P�3��'N4/ 

 ห'3��4�/4��N/O'O/N2%O�QหO�ั��'��3��?O'2�%3�2"4 �'>P��O/��Q 4QหO/$CNQ�2"4 N�>#
ห%A/�?�/N4N�># �3Q��?Q QหON�็�R��4#N�AP/�R��/�ห�N/$�4�/�B�4��?PN�?P$/�O/� 
 

-@!/�@/2 @ห/?&�@/�Nอ2/O@�!? (N@%OหลN�%  @ O/./>$?�B N'ิ  (Open Cut)  
 �O/�O�O�QหO�B#��/�%2�4���?P/$CNQ��%>N/�Q�'ONค?$� �O��Q 4 O'2�O4$�Q 4�%4�

'N/�ห�O4R#N�O/$�/N4 _ 23��4ห์ O'2�O/��N/2%O4�QหON2%O�P�$N%O/"4$Q� _ 23��4ห์ 
 หO4#�N/2%O4�Q��N/�����ห�3�O'2QหO� 4N�>��4%�N/2%O4�Q��N/�&�CO'O�N�็�ห'3� 
 N#AP/�N/2%O4�O'O/N2%O��2�O/��%3�2"4 Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4QหO#?

2"4 �3�N�>#ห%A/�?�/N4N�>#P�$N%O/�?P2B�  %O/#�3Q��3�ห4O'2�'C� A�ค'B#�>� N�N� 
ห�O4O��ห%A/ A���>�/AP��?PN�็� A�ห4�N4$O'2#?�4%N�%>�N�>�P�N%O/ N�็��O� O'2/ห%A/
Q�O/32�Bค'B#�>�/AP��?PNห#422# N AP/'��4%�3�N�42O'2 3��'4$�/��>� �%>N/��'>P�
'�2CNOห'N��Q 4  

 �%>N/� AQ��?P2C��3��O/�� 4%3Q/�3��2�/�O�N�N�็�%2�3��3Q��4#ค/4#Nห#422# 
N AP/�O/��3��4%�2'O4� ห%A/ 3��'4$�/��>�'�2CNOห'N��Q 4 

 Q� AQ��?P�?P%2�3��Q 4Q�O�>�2C� QหO�2'/�4%�B��>����/N4�2 %O/#� 4�N/'�%N/��B�/�N/�B� 
 �4%%2�4$�Q 4//��4�%N/��B�/�N/�B� �O/�%2#3�%2/3��4% 3��'4$�/��>�'�2CN 

Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 
 �%�?�N/2%O4��3��N4�Oห'N��Q 4QหO >�4%�4� 4N�>��4%Q��N/��%2O2�Q 4�P 4 
 ห4�#?�4%�B�%N/�N AP//4��N/2N��P4��%%#�4�>�@P�%N/��3��'N4/N�AP/#�3�Oห'N��Q 4/%4�

%2�4$�Q 4/%N/�%2�4$�Q 4�O/�R#N�B��>Q�R/ON�็�N/'4�4�  %O/#�3Q��>��3Q�%3Q/�3��2�/�/
N01/32�B�3Q��O��Q 4 O'2�O4$�Q 4�/��B��?P�B�N�>��O/$  
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 �>��3Q�/32�Bค'B#�>��?PNห#422#�%>N/� AQ��?P�?P#?ค/4#'4��3� �@P�N2?P$��N/�4% 3��'4$
�/��>�'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 

 ห4�� 4N�็��O/��>��3Q��4��Q 4Q�Oห'N��Q 4�?P#?�Q 4Rห'�N4�QหO� 4�4�N�?P$�N AP/QหO�Q 4Rห'
�N4�R�O�3P/ค%4/ Q��%�?�?P#?�4%�>��3Q��4��Q 4�O/�2 4%/��Q 4Q�OQหO�3��COR�O%3��'�%2��
Q��%>#4��?PN ?$� /  
 

-@!/�@/2 @ห/?&�@/�Nอ2/O@�!? (N@%OหลN�%  @ O/./>$?N�@>ลอ  (HDD)  
 �4%�N/2%O4��N/%3�O'2�N/2N�Q�'OOห'N��Q 424�4%�2�O/��3Q� AQ��?PP�$�4%�3�/4��B�

�%4$ห%A/�3�� 4ค3��>��3Q��?P#?ค/4#2C�%/� AQ��?P�4#ค/4#Nห#422#  %O/#�3Q��>��3Q� 
%3Q/�3��2�/�Q� AQ��?P�N/2%O4�  

 �3�/4��B��%4$ห%A/� 4ค3��>��3Q�%/� AQ��?P�?P/4��2#?�4%ห�'O�ห%A/%3P/Rห'�/� 
Pค'�P�N�?$#N��P�R��์  

 �O/�/4��N/'/�Q�OOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4�4�%2�3�ค/4#'@��B�'/�
R#N�O/$�/N4 ` N#�% ห%A/QหON�็�R��4#N�AP/�R��/�ห�N/$�4�/�B�4��?PN�?P$/�O/� 
 

-@!/�@/2 @ห/?&�/�?�Nอ2/O@�!? (N@%OหลN�%  @ O/./>$? ?%ลอ  (Boring) 
 �4%�N/2%O4��N/%3�O'2�N/2N�Q�'OOห'N��Q 424�4%�2�O/��3Q� AQ��?PP�$�4%�3�/4� 

�B��%4$ห%A/�3�� 4ค3��>��3Q��?P#?ค/4#2C�%/� AQ��?P�4#ค/4#Nห#422#  %O/#�3Q�
�>��3Q�%3Q/�3��2�/�Q� AQ��?P�N/2%O4�  

 �O/�/4��N/'/�Q�OOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4�4�%2�3�ค/4#'@��B�'/�
R#N�O/$�/N4 ` N#�% ห%A/QหON�็�R��4#N�AP/�R��/�ห�N/$�4�/�B�4��?PN�?P$/�O/� 
 

-@!/�@/2 @ห/?&�@/# 2อ& O/.O/� ?%%  @ (Hydrostatic Test) 
 �Q 4�?PQ�OQ��4%��2/��O/$O%��3��Q 4�O/�N�็��Q 422/4�O'2R#NN�>#24%Nค#?Q� N  

�?P�N/QหON�>��'�%2���N/2>P �O/�'O/# O'2Q��N/�O%��/��4%��2/� ห4�#? 
�4%��N�AO/�R#N#4��3� QหO� 4�Q 4�'3�#4Q�OQ��4%��2/�Q��N/��N/ N R� 

 �N/��2Q�O�Q 4�4�Oห'N��Q 4N AP/��2/��O/$O%��3��Q 4ห%A/�'N/$�Q 4�>Q�"4$ห'3��4%
��2/��O/$O%��3��Q 4'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 �O/�R�O%3�/�B�4�
�4�ห�N/$�4�N�O4�/� AQ��?P�?PN�?P$/�O/��3�Oห'N��Q 4�3��'N4/ 

 �Q 4�?PQ�OQ��4%��2/��O/$O%��3��Q 4�O/�#?�4%�%/�2/�คB�"4 �Q 4�N/��'N/$�>Q�'�2CN
Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4/ AQ��?P�?PR�O%3�/�B�4��4�N�O4�/� AQ��?PN%?$�%O/$
O'O/Q��%�?คB�"4 �Q 4R#NN�็�R��4##4�%�4� �O/� 4ห�� ห%A/��ห#4$�?PN�?P$/�O/��O/�
� 4R�� 4�3�QหOR�O#4�%�4��N/�%2�4$'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 ห%A/2N�
� 4�3��3�ห�N/$�4��?PR�O%3�/�B�4��4��4�%4��4% 

 �3�QหO#?�2O�%��3Q�N AP/�3��/�O�O��?P#?��4�Qห�N//��4��Q 4�>Q��?PN�>��4��4%
��2/��N/�N/�%2�4$'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4/ AQ��?P�?PR�O%3�
/�B�4��4�N�O4�/� AQ��?PN%?$�%O/$O'O/ �3Q��?Q QหON�็�R��4#N�AP/�R��/�ห�N/$�4�/�B�4�
�?PN�?P$/�O/� 
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 �%�?�?PQ�O�Q 4�4�Oห'N��Q 4�%%#�4�>N AP/�4%��2/��O/$O%��3��Q 4�O/�2C��Q 4R�Q�O 
R#NN�>�%O/$'2 `^ �/�/3�%4�4%Rห'�/��Q 4Q�Oห'N��Q 4�3Q� ห%A/�O/�R#N2N��'�%2��
�N/�COQ�O�Q 4�?P�%>N/��O4$�Q 4�3Q� 

 Q��%�?#?�4%%O/�N%?$�N�?P$/�3��4%�3��4%�Q 4�>Q��4��4%��2/��O/$O%��3��Q 4 QหO%?�
� 4N�>��4%O�OR��3��? 

 
 (ค) /@!1�@1!> !@/Oล>!1/�.อ&(ล�1>#& 
  -@!/�@/�? �@/%  @#> ��@��@/# 2อ& O/.O/� ?%%  @ (Hydrostatic Test) 
  �Q 4�>Q��4��4%��2/��O/$O%��3��Q 4 �2�O/�ค/�คB#QหO#?คB�"4 �/��Q 4N�็�R��4#
#4�%�4� �O/� 4ห�� ห%A/��ห#4$�?PN�?P$/�O/� �N/�%2�4$ห%A/�'N/$'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�
%2�4$�Q 4  
   _) พ?O%#?N  @N%>%�@1 
    �B��'N/$�Q 4�>Q��4��4%��2/��O/$O%��3��Q 4 
   `)  ?�%?!1/�/?  

- ค/4#N�็��%�-�N4� (pH) 
- �%>#4�24%O�/�'/$ (SS) 
- /B�ห"C#> (Temperature) 
- /AP� N �4#�O/� 4ห�� ห%A/��ห#4$�/�ห�N/$�4��?PN�?P$/�O/� 

   a) />$?�@1  @N%>%�@1 
    �%/�/3�O'2�%/�2/�คB�"4 �Q 4 P�$QหON�็�R��4#O�/�4� �O/� 4ห�� ห%A/
��ห#4$�?PN�?P$/�O/�    
   b) ค/@/"?N/1>0>N/ล@  @N%>%�@1 
    �B�ค%3Q��?P#?�4%�'N/$�Q 4�>Q��4��4%��2/��O/$O%��3��Q 4 
   c) ห%N/0�@%1?&(> �อ& 
    N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 

  -@!/�@/ O@%คB�,@*%  @(>/ >%Oล>%>N/0/>#.@#@�%  @ 
  �>��%%#�N/2%O4��/�%2���4%��2N��P4��%%#�4�>�4��N/ /4�#?ค/4#� 4N�็��O/��N/2%O4�
�3��N4�Oห'N��Q 4�>/�>� �3��3Q�N AP/N�็��4%N�O4%2/3��'�%2���?P/4�N�>��@Q��N/คB�"4 �Q 4 O'2%2��
�>N/0/>�$4�4��Q 4�?PO�/�N/�P4��%%#�4�>/4��N4� N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/
�2�O/���>�3�>�4#ห'3��4%��>�3�>�?PN�็�#4�%�4%�>��4# O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q  
   _) พ?O%#?N  @N%>%�@1 
    Oห'N��Q 4�%%#�4�>�?P#?�4%�N/2%O4��3��N4� P�$/>�?�N/2%O4�O���B�N�>� (Open Cut)
   `)  ?�%?!1/�/?  
    คB�,@*%  @(>/ >% 

 /B�ห"C#> 
 ค/4#N�็��%�-�N4� 
 �%>#4�24%O�/�'/$ (SS) 
 �?P/�? (BOD) 
 �Q 4#3�O'2R�#3� (Oil & Grease) 
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    %>N/0/>#.@#@�%  @ 
 O '��์�/� A� O'2O '��์�/�23�/์ 
 23�/์ห�O4�>� 

   a) />$?�@1  @N%>%�@1 
    คB�,@*%  @(>/ >% 
    �%/�/3�O'2�%/�2/�คB�"4 �Q 4 P�$QหON�็�R��4#O�/�4� �O/� 4ห�� ห%A/
��ห#4$�?PN�?P$/�O/�     
    O*ล��์!อ% 
    Q�O�B�%C�4�N4$O '��์�/�2 4ห%3�N�O�O '��์�/� A� ��4� _^-`^ R#Pค%N#�% 
O'22 4ห%3�N�O�O '��์�/�23�/์��4� d^ R#Pค%N#�% N AP/�%/��3//$N4��Q 4 _^ '>�% �3//$N4�O '��์�/��?P
คO4�/$CNQ��B��2�C�%/�%/#O'2�/��O/$�Q 4$4!/%์#4'?� %O/$'2 _^ N AP/� 4�4%� 4O����>��N/R� 
    2?!/์ห%O@ >% 

    Q�ONค%AP/�N�O��2�/��>�N�O��3//$N4��>��?P�>/ห�O4 P�$� 4�4%N�O��3//$N4� 
/$N4��O/$ ` �B� Q�O�N'22�4�?�%/�/3� �3//$N4��?PN�O�R�O�2�C�� 4O����4�P�$�2O�%�'/�ห'4$��4� 
�/��4��?Q �2�3��@�'3�1�2�2�/�O'2�/��3//$N4��?PคO4�/$CNQ��2O�%��O/$�Q 4$4!/%์#4'?� %O/$'2 _^  
N AP/� 4N�>��4%� 4O����>�O'2ค/4#ห�4O�N��N/R� 
   b) ค/@/"?N/1>0>N/ล@  @N%>%�@1 

 _ ค%3Q� �N/�#?�4%�N/2%O4��%>N/�Oห'N��Q 4 
 _ ค%3Q� ��2� 4N�>��4%�N/2%O4��%>N/�Oห'N��Q 4 
- _ ค%3Q� ห'3��4�#?�4%�N/2%O4��%>N/�Oห'N��Q 4 ("4$Q� _ 23��4ห์ห'3�

�N/2%O4�O'O/N2%O�) 
c) ห%N/0�@%1?&(> �อ& 

    N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 d. O(%'ฏ>&?!>�@1 O@%%>N/0/>#0@&%&� 

 
 �4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N/ /4�#?ค/4#� 4N�็��O/�/4��N4��%>N/�
 AQ��?P�N4R#O �@P�/4��N/QหON�>�ค/4#R#N22�/�Q��4%��>�3�>�4�O'2N�็�/B�2%%คQ�%2ห/N4��4%�N/2%O4� �@�
� 4N�็��O/�#?�4%�3��O�R#Oห%A/$O4$�O�R#O�?P/$CNQ� AQ��?P�N/2%O4� �/��4��?Q�4%��>�3�>�4�N AP/�N/2%O4�/4��N/
$3�/4��N/QหON�>��4%%��/��N/�4%� 4%��?/>��/�23�/์�N4�?P/403$/$CNQ� AQ��?P�N4R#O�%>N/�Q�'ONค?$� �3��3Q� 
�@�� 4N�็��O/��3�� 4O����>�3�>�4%�O4��>N/0/>�$4���� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�
#4�%�4%�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�CO'%3�14O'2�O/��3��4%� 4'4$�O�R#OQ��%>N/� AQ��?P�?P#?�4%��>�3�>�4� 
 N AP/�O/��3��4%%��/�23�/์�N4�?P/$CNQ��%>N/�Q�'ONค?$� AQ��?P�?P#?�4%��>�3�>�4� 
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(�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 QหO >�4%�4Q�O/>�?�4%�N/2%O4�O��N�42'/� (HDD) �3��N4��%>N/� AQ��?P�N4R#O N AP/'�
�'�%2��QหO#4��?P2B�N�N4�?P�2N�็�R�R�O 

 �%�?�O/��4%�2� 4N�>��4%/4��N/2N��P4��%%#�4�>Q� AQ��?P�/�2 4�3�� 4%B��4�O'2
O�/��4%�4� �2�O/�� 4�4%$O4$R#Oห/�หO4#�%2N"� � �4#��ห#4$/N4�O/$�N4R#O�?P
/$CNQ� AQ��?P� 4N�>��4%�B��O� 2N/��O�R#O/AP��?PNห'A/�2� 4�4%�3�!ั�O'2�'C���N�$
N�็�� 4�/�R#N�O/$�/N4 ` N�N4�/�� 4�/��O��?P�C��3�!ั� ห%A/� 4N�>��4%QหON�็�R��4#
N�AP/�R��?PR�O%3��4�ห�N/$�4�/�B�4��?PN�?P$/�O/�  

 �N/��4%'O/#$O4$�O�R#O�2�O/�� 4N�>��4%2 4%/���>�O'2� 4�/��O�R#OQ� AQ��?P�?P�O/�
� 4N�>��4%$O4$QหO�3�N�� 

 �3�� 4O��O'2/>�?�4%'O/#$O4$�O�R#O O'22N�QหOห�N/$�4�N�O4�/� AQ��?P�?PN�?P$/�O/�
N�็��CO/�B#3�>�N/�� 4N�>��4% 

 �3�QหO#? AQ��?P�?PNห#422#�3���4��/��O�R#O�?P�2� 4R��'C� 
 �O�R#O�?P�C�$O4$�4�N���4��2� 4R�� 4%B�%3�14�?PO�/��4�ห'/� ห%A/ /��. ห%A/

 AQ��?P/�B�4'�O�R#O �N/��?P�2� 4#4�'C�Qห#NQ��%>N/�Q�'ONค?$� AQ��?PN�>#Q�N�� 
�4�ห'/� O'2� 4Oห�N��?PR�O%3�/�B�4�N�N4�3Q�  �3Q��?Q QหON�็�R��4#N�AP/�R��/�
ห�N/$�4�/�B�4��?PN�?P$/�O/� 

 �4%'O/#$O4$�O�R#O//��4� AQ��?P �O/��%2� 4�O/$ค/4#%2#3�%2/3� 
 �O4 � %%�R#O�?P�3�N�็�R#Oห/�หO4#�4#��ห#4$/N4�O/$�N4R#O�O/�� 4N�>��4%�/

/�B�4��4#%2N�?$��/��%#�N4R#O�N/�� 4N�>��4% 
 

-@!/�@/2 @ห/?& O@%#/?*.@�/'N@R-O  
 �%>N/� AQ��?P�N4R#O�2�O/�� 4N�>��4%2 4%/���>� � 4�/��O�R#O O'2%2�BR#O�?P�2�O/��3�

//�QหO�3�N��Q� AQ��?P�?P�2� 4�4%�N/2%O4� O'2�3�//�N� 42�?P#?ค/4#� 4N�็�N�N4�3Q� 
 หO4#�CO��>�3�>�4�N�O4R�Q�O�%2P$��์�4��N4R#ON�O��4� 
 �4%'O/#$O4$ห%A/�3��O�R#O �O/��%2� 4�O/$ค/4#%2#3�%2/3� 
 �%�?�?P#?�4%'O#R#O�2�O/�� 4ห��QหO#?�>0�4�� 4�3�/$CNQ� AQ��?P�N/2%O4�N�N4�3Q�  
 หO4#�N/R!ห%A/� 4N�AQ/R!N�O4 AQ��?P�N4R#ON�O��4� 

 
  -@!/�@/2 @ห/?& O@%#/?*.@�/2?!/์'N@ 

 2 4%/���>�23�/์�N4Q� AQ��?P�?P�2� 4�4%�N/2%O4�  
 �N/$Nห'A/23�/์�N4 O'2Nค'AP/�$O4$23�/์�N4R�ON� 42�?P#?ค/4#� 4N�็�N�N4�3Q� �3Q��?Q�O/�

�%224�ห�N/$�4�N�O4�/� AQ��?P�?PN�?P$/�O/� O'2�O/���>�3�>�4#��ห#4$�?PN�?P$/�O/� 
 หO4#�CO��>�3�>�4�QหO/4ห4% 'N423�/์ �3�23�/์ห%A/� 4%O4$23�/์ Q� AQ��?PPค%��4%O'2

 AQ��?PQ�'ONค?$�N�O��4� 
 �>��3Q�%3Q/�3P/ค%4/�O/��3�23�/์�N4N�O4#4Q� AQ��?P��>�3�>�4� 
 หO4#� 423�/์N'?Q$�N�O4R�N'?Q$�ห%A/�'N/$R/OQ� AQ��?P�N4N�O��4�  
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 e. O(%'ฏ>&?!>�@1 O@%�@1Q�O'1>P0�%์#?N >% 

 
 �>��%%#�4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ N�N� �4%�%3� AQ��?P �4%N�%?$# AQ��?P
�N/2%O4� 2 4�3��4��3P/ค%4/ O'2�4%��2N�/32�B/B��%�์ N�็��O� /4�2N��'�%2���N/ AQ��?P �3��3Q��@�
� 4N�็��O/��3�� 4O����>�3�>�4%�O4��4%Q�O�%2P$��์�?P�>� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�
#4�%�4%�O/��3�O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3�O'2'��'�%2���?P/4��2N�>��@Q��N/�4%Q�O�%2P$��์�?P�>��%>N/� AQ��?P
Pค%��4% 

 N AP/QหO24#4%�Q�O�%2P$��์�?P�>��4#O�/%2���4%��2N��P4��%%#�4�>�4��N//$N4�#?
�%22>��>"4  

 N AP/QหON�>�ค/4#�'/�"3$�N/%2���4%��2N��P4��%%#�4�>�4��N/ 
 

(�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
 -@!/�@/#?P/R' 

 �%224��4��3�ห�N/$�4��?P N�?P$/�O/�ห%A/N�O4�/� AQ��?P QหO�%4��@�O���4%
� 4N�>��4� O'2� 4N�>��4%�4#N�AP/�R��/�ห�N/$�4��?PN�?P$/�O/�ห%A/N�O4�/� AQ��?P 

 �4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/�3��N4��%>N/��B#��ห%A/�?P/$CN
/403$ ห%A/2�4��%2�/��4%�O/�� 4ห��/>�?�4%�N/2%O4�QหO#?�'�%2���O/$�?P2B� 
�3Q�Q�%2$223Q�O'2%2$2$4/ 

 �%�?�N/2%O4��O/$/>�?N�42'/� (HDD) ห%A/�3�'/� (Boring) ค/%�3�QหO� 4Oห�N� 
�N/%3� - �N/2N�/$CNQ��%>N/� AQ��?P/N4� P�$ค/%ห'?�N'?P$��4%Q�O AQ��?P24�4%�C�P"คQหO
#4��?P2B� 

 N#AP/�4%�N/2%O4�Q�O�N'2�N/�O'O/N2%O��O/��%3�2"4  AQ��?PQหO/$CNQ�2"4 N�>#ห%A/
�4#N�AP/�R��?PR�O��'�R/O�3�N�O4�/� AQ��?PP�$N%O/�?P2B� 
 

  -@!/�@/2 @ห/?&*A %#?PN�1!/�//- 

- O�O�QหON�O4�/��?P�>�O'2/ห%A/N�1�%�%�%4��@�O��O'2%2$2N/'4�4%�N/2%O4� 
�N/�'N/�ห�O4R#N�O/$�/N4 _ 23��4ห์  

- ห'?�N'?P$��4%�N/2%O4�Q��N/�&�C�4'N�O�N�?P$/�'�'>��4��4%N�1�% ห%A/QหO
N�1�%�%N�O�N�?P$/�'�'>��N/��@�N�O4� 4N�>��4% N/O�O�N#?�O/��'��3�N�1�%�%N�็�
/$N4�/AP� 

- ��N�$คN4N2?$ห4$�N/ A��'�4��4%N�1�%QหO�3�N�1�%�%�4#ค/4#Nห#422# O'2
N�็��%%# P�$�O/�� 4�4%��'�%N/#�3��N/�N�O4� 4N�>��4%Q� AQ��?P 

- N%N�� 4N�>��4%�N/2%O4�QหOO'O/N2%O�P�$N%O/�?P2B�  
- O�O�/�%2�423# 3��์QหON�O4�/��?P�>�ห%A/N�1�%�%�%4��@��4%Q�O�%2P$��์�?P�>��?P

24#4%�� 4R�O"4$ห'3��4%!AO�!C AQ��?P  
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 f. O(%'ฏ>&?!>�@1 O@%ค/%@ค/�%.N�  
 
 �>��%%#�4%�N/2%O4��N4� N N�N� �4%N�%?$# AQ��?P�N/2%O4� �4%��$O4$�N/2N��P4��%%#�4�>   
�4��3�N%?$��N/2N��P4��%%#�4�> �4�/4��N/2N��P4��%%#�4�> N�็��O� �@P�/4�2N��'�%2���N/�%>#4�
�4%�%4�%�?P#?/$CNN�>#Q� AQ��?P �/��4��?Q�4%�N/2%O4��3��N4�N2O��4��%4�% O'2�4�N�O4-//�/4��N/QหON�>�
�4%�?��/4��4%�%4�% O'2/4��N/QหON�>�/B�3�>Nห�B�N4� N R�O �3��3Q��@�� 4N�็��O/��3�� 4O����>�3�>�4% 
�O4�ค#�4ค#��2N� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� '� �>��4# O'2
�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/'��'�%2���O4��4%�%4�%�?PN�>��@Q��%>N/� AQ��?P�N/2%O4�%2���4%��2N� 
�P4��%%#�4�>�4��N/O'2�%>N/� AQ��?PQ�'ONค?$�QหO�O/$�?P2B�  

 N AP/'�O'2�O/��3��4%N�>�/B�3�>Nห�B�4��4%�3��?P$4� 4ห�2 
 N AP/'��4%�?��/4��4%23��%�/��COQ�ON2O��4� 

 
(�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 

-@!/�@/#?P/R' 
 �3�QหO#?�O4$ห%A/Nค%AP/�ห#4$N�A/� O'2R!�%2 %>��?PNหO�R�O�3�N���3Q�Q�N/'4�'4�/3�

O'2�'4�คA� �N/��@� AQ��?P�N/2%O4�R#N�O/$�/N4 _c^ N#�% ห%A/N�็�R��4#ค/4#
Nห#422#�/� AQ��?P O'2�O/� 4ห���/�ห�N/$�4�N�O4�/� AQ��?P 

 � 4�3�� 4�/��N/2N��P4��%%#�4�>�?P�2�C���$O4$R�$3� AQ��?P�N/2%O4� P�$QหO� 4�4%
��$O4$Q�'3�1�2�?P� 4R�/4�N%?$��%2�4$Q�O�N'2�B�QหO /�?�3��%>#4��4��N//3� 
O'2�O/��3�/4��N/Q� AQ��?P�N/2%O4�QหON%?$�%O/$ O'2R#N�?��/4�N2O��4��%4�% 

 �3�QหO#?�4%�%2�423# 3��์N�?P$/�3��4%%3�O�O�Nห�B N2�/O�2 O'2%O/�N%?$�QหO
�B#��/�%2�4�� Q� AQ��?P�?P#?�4%�N/2%O4��%4� 

 ค/�คB#ค/4#N%O/%��%%�B�Q��N/��?P�N4� AQ��?P�B#��QหOR#NN�>� a^ �>P'N#�%/�3P/P#� O'2
ค/4#N%O/Q��N/��?P�N4� AQ��?P�3P/R�QหON�็�R��4#�O/� 4ห�� ห%A/��ห#4$�?PN�?P$/�O/�
�/�O�N'2 AQ��?P 

 /�%# O'2ค/�คB# �3��4��3�%��?PN�?P$/�O/��3��4%�N/2%O4��B���>�QหO��>�3�>�4#��
�%4�%O'2�O/� 4ห�� ห%A/��ห#4$�?PN�?P$/�O/� �'/��N/�%2$2N/'4�4%�N/2%O4�
/$N4�Nค%N�ค%3� 

 ค/�คB#�Q 4ห�3�%��%%�B�R#NQหON�>�/3�%4�4#�?P��ห#4$� 4ห�� 
 �O/�N�O��/�/32�B/B��%�์QหON%?$�%O/$ R#N�?��/4��4��%4�% O'2��$O4$/32�B 

/B��%�์�?PR#NR�OQ�O�4�//��4� AQ��?P�>��3Q��3��? 2 4ห%3�/32�B�?P#?ค/4#� 4N�็��O/� 
Q�O�4��O/�N�O��/�R/OQ��%>N/��?PNห#422# 

 ห4��>��%%#�4%�N/2%O4�� 4QหO�O4$ Nค%AP/�ห#4$N�A/� 23��4�R! ห%A/�>/�%4�%
� 4%B��O/�%?�� 4N�>��4%�N/#O�# O'2�3�� 4N�็��3��?%4$�4%�%/�2/� P�$O$�N�็�
N2O��4��4#O�/�4%/4��N/ O'2N2O��4��?PQ�O' 4N'?$�/32�B /B��%�์ O'2Nค%AP/��3�% 
 %O/#�3Q�� 4N�>��4%�%3��%B�O�OR��4#�3��?P�$N%O/�?P2B� �3Q��?Q QหON�็�R��4#N�AP/�R�
�/�ห�N/$�4�/�B�4��?PN�?P$/�O/� 
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 �3�QหO#?N�O4ห�O4�?PN AP// 4�/$ค/4#22�/��4%�%4�%Q��%>N/� AQ��?P�N/2%O4� O'2
�4�N�O4-//� 2 4ห%3��%�?�?P#?�4%�>��3Q�ห%A/N�?P$��%4�% ห%A/�3P/P#�N%N��N/� �O/��3�
QหO#?N�O4ห�O4�?PN AP// 4�/$ค/4#22�/�N >P#N�>#  

 �3�QหO#? AQ��?P�/�%��%%�B�2 4ห%3�%3�-2N�/%/��$O4$Nค%AP/��3�% /32�BO'2/B��%�์
/$N4�N�็�%2N�?$� P�$R#N�?��/4��4%�%4�%  

 N#AP/�N/2%O4�O'O/N2%O��O/�N%N�คA�2"4  AQ��?PQหO/$CNQ�2"4 N%?$�%O/$ %/#�3Q��>��3Q�
�O4$ ห%A/23�'3�1�์�%4�% ห%A/�O4$N�A/�O�/�N/2N��P4��%%#�4�>QหO24#4%�NหO�
R�O/$N4��3�N��P�$N%O/ 

 �%�?�N/2%O4��N4� AQ��?P�B#��QหON%N�� 4N�>��4%�N/2%O4�QหOO'O/N2%O�P�$N%O/�?P2B� 
 QหO�3Q�N�� AQ��?P�N/2%O4�//��4�N2O��4��%4�%QหO�3�N���O/$ค3�ค/��%?� %3Q/ O���3Q�

ห%A/�%/$ '42�>� %/#�3Q��>��3Q��O4$ 23��4�N�A/�R!�%2 %>� O'2R!2N/�2/N4� 
Q�N/'4�'4�คA��'/�%2$2N/'4�N/2%O4� 

 N�O4�/�Pค%��4%�O/�� 4ห��QหO�CO%3�Nห#4%3��%2�3��'�4�R#N�O/$�/N4 _ �? �%�?
N�>�ค/4#N2?$ห4$�O/��N/#O�#QหO�'3�2CN2"4 N�>#ห%A/�?�/N4N�>#  
 

-@!/�@/2 @ห/?&�@/�Nอ2/O@� O/./>$?�B N'ิ  (Open Cut)  
 �N/��4%�N/2%O4��O/��3�QหO#?�N/��%4�% ห%A/�3�� 4�4�N�?P$�QหO%��N4�R�OR#N�O/$�/N4 

_ �N/��%4�%  
 �%�?�?P�N/2N��P4��%%#�4�>�?��/4��4��%4�%�O/��3�� 4�4��O4#�?P#?ค/4#O�O�O%�

N ?$� /�?P�2%3��Q 4ห�3�O'2R#NN�็�/3��%4$�N/�CO23��% 
 2 4ห%3� AQ��?P�?P#?�4%�%4�%�>��3�QหOห'?�N'?P$��4%�N/2%O4�/4��N/�3��O4#���ห%A/

�/$Q��3P/P#�N%N��N/� Q��%�?�?PR#N24#4%�ห'?�N'?P$�R�O�O/��3�� 4�4��O4#�3P/ค%4/
O'2/ห%A/�3�ห4O�N�Nห'O�/4� 4�%N/��B� N AP/QหO24#4%��N4�23��%R�#4R�O22�/� 

 �4%�B�%AQ/�>/��� ห%A/Rห'N�4��2�O/�� 4�3�/$CNQ��%>N/��?P�//�B�4�N�N4�3Q� 
 �4%�N/2%O4�O���B�N�>��%>N/��B��3����/�4�N�O4-//� N#AP//4��N/O'O/N2%O�QหO 

�ั��'��N/2N��P4��%%#�4�>P�$N%O/  
 
  -@!/�@/2 @ห/?&�@/�Nอ2/O@� O/./>$?N�@>ลอ  (HDD) ห/Aอ ?%ลอ  (Boring) 

 �O/��3�N�%?$# AQ��?PQ��4%N�AP/#�N/2N��P4��%%#�4�>QหO/$CN�/�N�� AQ��>/�4%�%4�% 
P�$N�AP/#�N/QหO2/�ค'O/� /Nห#42�3�N/'4�4%N�42'/�/�3�'/� 

 �%�?�?P#?ค/4#� 4N�็��O/�Q�O AQ��?P���4�N�O4�N/2%O4��N/%3�O'2�N/2N�QหON�>� AQ��?P
N� 42�?P� 4N�็��O/�Q�O� 4�4�N�N4�3Q� P�$�O/��3�� 4�4�N�O4�3P/ค%4/ O'2�3Q�N�� AQ��?P
�N/2%O4�QหO�3�N�� %/#�3Q��>��3Q��O4$ห%A/Nค%AP/�ห#4$N�A/� O'2R!�%2 %>�N�A/�QหO 
�CO23��%NหO�R�O/$N4��3�N���3Q�Q�N/'4�'4�/3�O'2�'4�คA� 
 

  -@!/�@/ล (ล�/>#&2 @ห/?&�@/�Nอ2/O@�#?Pอ.CNQ�ลONค?.�*A %#?P#?P-?�@/�/@�/ค?&ค?P� 
 Q��%>N/�#?�4%�%4�%ค3�ค3P� QหO� 4N�>��4%�N/2%O4�N�็��N/� N Q��N/�N/'4�?PR#N#?

�4%�%4�%ค3�ค3P�O'2คA��>/�%4�%Q��N/�N/'4�'4�/3� �3Q��?Q QหON�็�R��4#�O/� 4ห�� 
ห%A/N�AP/�R��/�ห�N/$�4�/�B�4� ห%A/N�O4�/� AQ��?P�?PN�?P$/�O/�  
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 (ค) /@!1�@1!> !@/Oล>!1/�.อ&(ล�1>#& 
  �>��%%#�4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/�%>N/��B��3��N4��4��%4�% 
O'2�4�N�O4-//� /4��N/QหON�>�/B�2%%คห%A/N�>�/B�3�>Nห�B�N/�CO23��%Q��%>N/� AQ��?PPค%��4%O'2N2O��4�
�%4�%�?P/4�R�O%3��'�%2���4��4%�N/2%O4� �3��3Q� N�O4�/�Pค%��4%�2�O/���>�3�>�4##4�%�4%�>��4#
O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 
  _) พ?O%#?N  @N%>%�@1 

 N2O��4��%4�%�?PO�/�N/2N��P4��%%#�4�>�3��N4� O'2N2O��4��?PQ�O' 4N'?$�
Nค%AP/��3�% /32�B O'2/B��%�์  

  AQ��?P�N/2%O4� 2 4�3��4��3P/ค%4/ O'2 AQ��?P�/�N�O�Nค%AP/��3�% /32�B O'2
/B��%� ์

  `)  ?�%?!1/�/?  
 2�>�>�4%N�>�/B�3�>Nห�B  
 �O/%O/�N%?$��/��COQ�ON2O��4��%4�% 

  a) />$?�@1  @N%>%�@1 
 �3��@�� 4�/�/B�3�>Nห�B�?PN�>��@Q� P�$%2�B%4$'2N/?$� 24Nห�B 2�4��?P �N/�N/'4 

ค/4#N2?$ห4$ O'2O�/�4�O�OR��ั�ห4�B�ค%3Q� �'/�%2$2N/'4�N/2%O4� 
 �3��@��O/%O/�N%?$��/��COQ�ON2O��4�O'2�4%O�OR��ั�ห4 %/#�3Q��3�� 4%4$�4�

2%B��' %O/#�O/N2�/O�2 
  b) ค/@/"?N/1>0>N/ล@  @N%>%�@1 
   �'/�%2$2N/'4�N/2%O4� 
  c) ห%N/0�@%1?&(> �อ& 
   N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 g. O(%'ฏ>&?!>�@1 O@%�@1�? �@1�อ�N.?0  
 
 �>��%%#�4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ R�OO�N �4%�3�N�%?$# AQ��?PO'2/32�B
/B��%�์ �4��3�O'2N�AP/#�N/ �4%/4��N/P�$�4%N�42'/� (HDD) ห%A/�3�'/� (Boring) O'2�4%/B�P"ค
�%>P"ค�/��CO��>�3�>�4� /4�� 4QหO#?�/�N2?$N�>��@Q�Q� AQ��?P�N/2%O4� 2 4�3��4��3P/ค%4/ �O4� 3��CO��>�3�>�4� 
N�N� N01�>� N01Nห'O� N01/32�B�N/2%O4� �Q 4#3�ห'N/'AP� �$2 �Q 4N2?$ O'2Pค'�P�N�?$#N��P�R��์ N�็��O� 
�@P�ห4�R#N#?�4%�3��4%�?P�?/4�N�>�Oห'N�N 42 3��B์N�AQ/P%ค O'2� 4QหO�30�?$"4 R#N2/$�4# /?��3Q�$3�2N��'
�%2���N/2>P�O/�'O/#�?P/$CNP�$%/�R�O �3��3Q��@�� 4N�็��O/��3�� 4O����>�3�>�4%�O4��4%�3��4%�/�N2?$  
P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4% �O/��3�O�OR� '� �>��4# O'2�%/�2/��'�%2��
2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3��/�N2?$��N�AO/�2CN2>P�O/�'O/#�?P/$CNQ�'ONค?$� 
 N AP/�O/��3��4%N�>�Oห'N�N 42 3��B์�/�N�AQ/P%ค 
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 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 N�O4�/�Pค%��4%�O/�� 4ห��QหO�CO%3�Nห#4�3�N�%?$#"4��2%/�%3��/�N2?$�?PN�>��4�
�CO��>�3�>�4��N/2%O4�R/OQ��%>N/� AQ��?P��>�3�>�4�QหON ?$� /  

 N�O4�/�Pค%��4%�O/�� 4ห��QหO�CO%3�Nห#4%/�%/# O'2ค3�O$�N01/32�B�?P24#4%�� 4
�'3�#4Q�OR�O/?� N�N� N01Nห'O� '/� N01P'ห2�N4� N N AP/� 4�'3�#4Q�OQห#Nห%A/� 4ห�N4$
QหOO�N�CO%3��AQ/ 2N/��$2�?PNห'A/�4��4%ค3�O$��2� 4R�%/#�3��$2�3P/R� Q��%�?�?P#?
��ห#4$� 4ห��N�็��4%N� 42QหO� 4N�>��4%�4#��ห#4$�3Q� N �N/R� 

 �/��>��?PNห'A/�4��>��%%#�N/2%O4��O/�R#N�?��/4��4�N�O4-//� O'2�4�%2�4$�Q 4 
O'2� 4ห��QหO�CO%3�Nห#4� 4R�R/OQ� AQ��?P�?PR�O%3�/�B�4� �3Q��?Q �O/��%/�2/�2"4 
ค/4#N%?$�%O/$�N/��4%คA� AQ��?PN2#/ 
 

-@!/�@/2 @ห/?&�อ�N2?.อ?%!/@. 
 �/�N2?$/3��%4$�?P#?'3�1�2O'2คB�2#�3�>�4#��ห#4$�?PN�?P$/�O/��2�O/�#?�4%N�O�

O$�//��4��$2�3P/R� O'2%/�%/#QหOห�N/$�4��?PR�O%3�/�B�4��4��4�%4��4%%3�
R�� 4�3��N/R� 

 �/�N2?$�?P N�>��4��4%�N/#� 4%B �O'2�CO'%3�14Nค%AP/��3�%/B��%�์�N4� N N�N� 
�Q 4#3�ห'N/'AP� 24%'2'4$�?PQ�O'O4�Nค%AP/�#A/ /32�B�C��3�ห%A//B��%�์�?PQ�O� 4ค/4#22/4� 
N�็��O� QหOO$�//��4��$2�3P/R� O'2%/�%/#QหOห�N/$�4��?PR�O%3�/�B�4��4��4�
%4��4%%3�R�� 4�3��N/R� 
 

  -@!/�@/2 @ห/?&Pคล%P�N ?.-N&%P#R%#์ 
- QหO�2#24%P�N�?$#N��P�R��์�?PQ�OQ��4%N�42'/� (HDD) QหO#?�%>#4� /�?�3� 

�4%Q�O�4�  
- 24%P�N�?$#N��P�R��์�?PNห'A/�>Q��O/�� 4R�� 4�3�QหO2/�ค'O/��4#ห'3�/>�4�4% ห%A/

� 4R��>Q�Q� AQ��?P�?PR�O%3�/�B�4��4�N�O4�/� AQ��?P O'2�O/�O�O��O/#C'ค/4#�'/�"3$
Nค#?"3��์O'2�O/#C'2#�3�>�4�Nค#?�/�24%P�N�?$#N��P�R��์QหOห�N/$�4��?P%3�� 4�3�
ห%A/N�O4�/� AQ��?P�%4��N/�� 4N�>��4%  
 

 (ค) /@!1�@1!> !@/Oล>!1/�.อ&(ล�1>#& 
  �>��%%#�4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ ห4�#?�4%�3��4%�/�N2?$�?P 
R#NNห#422# /4�2N��'�%2���N/2>P�O/�'O/#�?P/$CNP�$%/�R�O �3��3Q�N�O4�/�Pค%��4%�2�O/���>�3�>�4#
#4�%�4%�>��4#O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q  
  _) พ?O%#?N  @N%>%�@1 
   �%>N/� AQ��?P�N/2%O4��'/�O�/�N/2N��P4��%%#�4�> 2 4�3��4��3P/ค%4/ O'2�O4� 3�
�CO��>�3�>�4�  
  `)  ?�%?!1/�/?  

 �%>#4��$2�3P/R� O'2�/�N2?$/3��%4$�4��>��%%#�N/2%O4� 
 � 4�/�O'2ค/4#�?P�/��4%N�O�/�� 
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  a) />$?�@1  @N%>%�@1 
�3��@��%>#4� �%2N"� O'2ค/4#�?PQ��4%N�O�/��Q� AQ��?P�N/2%O4� 2 4�3��4�

�3P/ค%4/ O'2�O4� 3��CO��>�3�>�4� 
  b) ค/@/"?N/1>0>N/ล@  @N%>%�@1 
   �'/�%2$2N/'4�N/2%O4� 
  c) ห%N/0�@%1?&(> �อ& 
   N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 _^. O(%'ฏ>&?!>�@1 O@%�@11>&@0%O @Oล>'้อ��?%%O @#N//  
 
 �>��%%#�4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ � 4N�็��O/�#?�4%�B��>�N AP//4� 
O�/�N/2N��P4��%%#�4�> Q��%�?�?P� 4�4%�N/2%O4�Q��N/��?P����ห�3� /4�� 4QหO�Q 4�N/#�3�O�/%N/��B�/�N/�B�
�?P$3�R#NR�O� 4�4%�ั��'� %/#�@��4%%2�4$�Q 4�?PR#NNห#422# �@P� N�็��4%2%O4�ห%A/N >P#ค/4#N2?$ห4$ 
O�N AQ��?P�N/2%O4�O'2 AQ��?PQ�'ONค?$�R�O �3��3Q��@�� 4N�็��O/��3�� 4O����>�3�>�4%�O4��4%%2�4$�Q 4O'2
�O/��3��Q 4�N/# P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� O'2'��'�%2��
2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3�R#NQหO#?�Q 4�N/#�3��%>N/��?P#?�4%�B��>�O'2#?�4%%2�4$�Q 4/$N4�Nห#422# 
 N AP/�O/��3��4%N�>�Oห'N�N 42 3��B์�/�N�AQ/P%คO'2 4ห2� 4P%ค 

 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 /4�O���N/2%O4�QหONห#422# P�$ห'?�N'?P$�ห%A/QหON�>��'�%2���N/%2���4%%2�4$
�Q 4�O/$�?P2B� 

 Q��%�?�?P/32�B�N/2%O4���'�R�Q�Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4�O/�#?�4%คA�
2"4  AQ��?PQหO/$CNQ�2"4 N�># ห%A/Q�'ONค?$�2"4 N�>#P�$N%O/�?P2B� 

 Q��%�?#?2>P��?��/4��4�%2�4$�Q 4�2�O/�� 4N�>��4%� 4�3�2>P��?��/4� N�N� /3� A� �>� 
N�็��O� �N/�N%>P#� 4N�>��4%�B��>� 

 �3�N�%?$#�ัP#2C��Q 42 4%/�QหON ?$� / 2 4ห%3��4%%2�4$�Q 4Q� AQ��?PR#NQหON�>��4% 
�N/#�3�Q��N/��?P����ห�3� O'2�O/��3�R#NQหON�>��ั�ห4�Q 4�N/#N/N/'O�R�$3��%>N/�
 AQ��?PQ�'ONค?$� 

 หO4#�>Q��$2#C'�/$'�Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 
 �CO'ค/4#22/4�Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4N�็��%2� 4  
 หO4#�>��3Q�Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 ห4�� 4N�็�QหO� 4�4�N�?P$��Q 4 

QหO24#4%�%2�4$R�OO'2R#N�N/QหON�>��'�%2���N/ AQ��?PQ�'ONค?$� 
 N#AP/�N/2%O4�O'O/N2%O� QหO� 4N�>��4%คA�2"4 Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 

QหO/$CNQ�2"4 N�># ห%A/�?�/N4N�>#P�$N%O/  
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 __. O(%'ฏ>&?!>�@1 O@%.?�ค/Oล>�@1/?.N/%1N//�อ�'1>�@�% 

 
 �4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N//4�2N��'�N/�%2�4��O'2/ห%A/�B#���4�
24Nห�B�N4� N N�N� N2?$� �BN�'2//� �4%�?��/4��4%N�O4-//�O'2�4%23��% N�็��O� �@��O/��3�� 4
O����>�3�>�4%�O4�23�ค#O'2�4%#?2N/�%N/#�/��%2�4�� N AP/QหO�%2�4��N�O4#4#?2N/�%N/#Q��4%
�>��4#O'2�%/�2/��'�%2��2>P�O/�'O/#�?P/4�N�>��@Q� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�
#4�%�4%�O/��3� O�OR� '� �>��4#O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/'��O/หN/��3�/' �4%%��/� ค/4#N�A/�%O/�% 4ค4� O'2�'�%2���N/
�%2�4��O'2/ห%A/�B#���?P/$CNQ� AQ��?P�N/2%O4�ห%A/�%>N/�Q�'ONค?$� 

 N AP/2%O4�ค/4#N�O4Q�/3��?O�N�%2�4��Q��4%� 4N�>�Pค%��4% 
 N AP/QหO�%2�4��R�O#?2N/�%N/#Q��4%�>��4#O'2�%/�2/��4%��>�3�>�4##4�%�4%

�/�N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 (�) /@!1�@1'้อ� �?%O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 �%224�  ��2 O'22%O4�ค/4#คBO�Nค$�3��CO� 4�B#�� �%2�4��B#�� �CO� 4 AQ��?P�?PR/�N/
�'�%2��2>P�O/�'O/# O'2ห�N/$�4�N�O4�/� AQ��?P�?PN�?P$/�O/�/$N4�2#P 4N2#/ N AP/2%O4�
ค/4#23# 3��์/3��?�N/�B#�� 

 2%O4�ค/4#23# 3��์�?P�?�N/�B#���O/$�4%N�O4%N/# �3�ห%A/2�3�2�B��>��%%#�?P2N�N2%>#�4%
/�B%3�1์2>P�O/�'O/# O'2�>��%%#24�4%��%2P$��์ N�N� �4%�'C��N4 �4��%2N �?�/�
�B#�� �>��%%#/3�N�O� O'2�4%�%>�4ค�B��4%0@�14 N�็��O�  

 �>��4#2/��4#ค/4#ค>�NหO� �O/%O/�N%?$� O'2ค/4#�O/��4%�/��B#��ห%A/ห�N/$�4�
Q� AQ��?PPค%��4% 

 ห4�Q��%�?�4%�N/2%O4�2N��'�%2���N/�%2�4��ห%A/�B#�� QหOO�O��ั�ห4/
/B�2%%คQ��4��N/2%O4��3��'N4/QหO�B#���%4�'N/�ห�O4 R#N�O/$�/N4 a /3� 

 Q��%�?�?P#?ค/4#� 4N�็��O/�� 4�4%�N/2%O4�/$N4��N/N�AP/�QหOO'O/N2%O�Q�N/'4�'4�คA� 
(N/'4 _f.^^-^d.^^ �.) P�$N� 42�>��%%#�?P�N/QหON�>�N2?$��3� �O/�O�O�O'2 
� 4ค/4#N�O4Q��3��B#�� �N/�� 4N�>��4%R#N�O/$�/N4 a /3� 

 �3��3Q�ห%A/�3�N�%?$#0C�$์�%224��4� N�O4ห�O4�?P  %O/#�3Q�ห#4$N'�P�%03 �์�>��N/  
N AP/�CO'�%224��4� %3�N%AP/�%O/�N%?$� O'2�%2N�O��ั�ห4�4��4%� 4N�>�Pค%��4% 
P�$�O/�N%N�O�O�ั�ห4QหON%O/�?P2B� 

 �4%��2N�/32�B/B��%�์N�O4R�$3� AQ��?P�N/2%O4��O/�ห'?�N'?P$�N2O��4��?P�B#��Q�O23��%
QหO#4��?P2B� Q��%�?�?P#?ค/4#� 4N�็��O/�#?N�O4ห�O4�?P/ 4�/$ค/4#22�/��4%�%4�%
Q� AQ��?P 

 N%N�%3��4%�N/2%O4��%>N/��?P/$CN/403$ %O4�คO4 O'22�4��%2�/��4% P�$�4�N�O4-//�
�%>N/��3��'N4/�O/�� 4�4�N�?P$�/�4��3P/ค%4/ N AP// 4�/$ค/4#22�/�QหOO�N�CO�?P23��% 
'C�คO4/ �3��4� O'2�4%��2N�2>�คO4 
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 ค/�คB#�4%!BO��%2�4$�/��BN�'2//��4��4%� 4N�>�Pค%��4% N�N� �?� %#�Q 4 
R#N�O/$�/N4/3�'2 ` ค%3Q� N�็��O� �%�?�?P/4�40OหO�ห%A/#?�%>#4��BN�2C�ค/%N >P#
� 4�/�ค%3Q�Q��4%�?� %#�Q 4�%>N/��4�N�O4-//� AQ��?P�N/2%O4� 

 N�O4�/�Pค%��4%�O/��>��4#�4%��>�3�>�4��/��CO%3�Nห#4�N/2%O4�QหOค/�คB#
 &�>�%%#�/��CO��>�3�>�4�/$N4�N�O#�/� R#NQหO2%O4�ค/4#N�A/�%O/�% 4ค4��N/
�%2�4��Q� AQ��?P�N/2%O4�ห%A/ AQ��?PQ�'ONค?$� 

  >�4%�4%3�O%��4��O/��>P�N�O4� 4�4�N�็�/3��3�O%��4#ค/4#24#4%��?PNห#422#
�3��4�  

 �%�?N�>�ค/4#N2?$ห4$/3�N�AP/�#4�4��4%�N/2%O4�%2���4%��2N��P4��%%#�4�>
�4��N/ N�O4�/�Pค%��4%�O/�%3��>��/��%3��%B�2"4 �>/�%4�% �4�N�O4 - //� 
�%3 $์2>�O'22>P��'C�2>P�2%O4��/��O4�N%A/�/�B#���%>N/�Q�'ONค?$�O�/�N/��2N� 
�P4��%%#�4�>QหO/$CNQ�2"4 �?ห'3��4��4%�N/2%O4�O'O/N2%O� 

 � 4N�>��4%�%2�423# 3��์QหON�O4�@��B��'BN#N�O4ห#4$�?PN�?P$/�O/�Q� AQ��?P�N/2%O4�
%2���4%��2N��P4��%%#�4�>�4��N/Q�%C�O���?PNห#422#/$N4��N/N�AP/� 

 N >P#�N/��4��4%�>��N/QหO�3��COR�O%3��'�%2��/3�N�AP/�#4�4��4%�N/2%O4�%2��  
�4%��2N��P4��%%#�4�>�4��N/ N�N� �N/��4��>��N/�4�/>N'O��%/�>�2์ (E-mail , 
Google Form) N�็��O� N AP/N�็��N/��4�O2��ค/4#ค>�NหO� O'2�O/N2�/O�2�/�
�%2�4���?PR�O%3��'�%2��  

 �>��4#O'2%4$�4��'�4%� 4N�>��4�/$N4��N/N�AP/�O'22#P 4N2#/  %O/#�3�%2�B�ั�ห4
/B�2%%ค O'2O�/�4��O/��3�O�OR� N AP/QหO#?�4% 3��4�%3��%B�O'2O�OR��ั�ห4 
�N4� N �?P/4��22N��'�%2���3Q��N/�%2�4�� �B#�� O'2�4%� 4N�>��4�Pค%��4%  
 

 (ค) /@!1�@1!> !@/Oล>!1/�.อ&(ล�1>#&  
  �>��%%#�4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ /4��N/QหON�>��'�%2���N/
/>�?�?/>��/��%2�4��ห%A/�B#���?P/$CN�4#O�/�N/2N��P4��%%#�4�> O'2/4�� 4QหO�%3 $์2>��/��%2�4��ห%A/
�B#��R�O%3�ค/4#N2?$ห4$ �@�� 4N�็��O/�2%O4��4%$/#%3�O'2�4%#?2N/�%N/#Q��4%�>��4#O'2�%/�2/�
�'�%2�� N AP/QหO2/�ค'O/��3�/>�?�?/>��/��%2�4��ห%A/�B#�� �3��3Q� N�O4�/�Pค%��4%%2���4%��2N�
�P4��%%#�4�>�4��N/�2�O/���>�3�>�4##4�%�4%�>��4#O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 
  _) พ?O%#?N  @N%>%�@1 
    AQ��?P�?P/$CN�%>N/��'/�O�/�N/2N��P4��%%#�4�>O'2 AQ��?PQ�'ONค?$�O�/�N/2N� 
�P4��%%#�4�> 
  `)  ?�%?!1/�/?  

 ค/4#NหO��/��%2�4��ห%A/�COO���B#���?PR�O%3��'�%2���4�%2�� 
�4%��2N��P4��%%#�4�>�4��N/ ห%A//$CNQ�'ONค?$�O�/�N/2N��P4��%%#�4�> 

 �O/%O/�N%?$��4��4%� 4N�>�Pค%��4% 
 �4%%3�%CO�N4/24% O'2ค/4#N�O4Q��N/Pค%��4% 

  a) />$?�@1  @N%>%�@1 
 �4%23#"41�์ค%3/N%A/��?P/$CN�%>N/�O�/�N/2N��P4��%%#�4�> P�$Q�OO��2/��4# 
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 � 4ห��� 4�/��3//$N4��?PQ�OQ��4%23#"41�์ค%3/N%A/�QหO#?ค/4#Nห#422# O'2
2/�ค'O/��3���4��/��B#��O'2� 4�/��%2�4�%�?P/$CN�'/�O�/�N/2N� 
�P4��%%#�4�> 

  b) ค/@/"?N/1>0>N/ล@  @N%>%�@1 
   R#N�O/$�/N4 _ ค%3Q� %2ห/N4��N/2%O4� 
  c) ห%N/0�@%1?&(> �อ& 
   N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 _`. O(%'ฏ>&?!>�@1 O@%�@1# O#%อ.?�ห@1>/#1?พ0์ 

 
 �%�? AQ��?P�?PQ�O/4��N/2N��P4��%%#�4�>N�็� AQ��?P�/�N/��� ห%A/ AQ��?P�/�ห�N/$�4�"4ค%3� 
�@P�#?�%3 $์2>� ห%A/2>P��'C�2%O4�/$CN  /4�� 4N�็��O/�%AQ/$O4$ห%A//4�� 4QหO�%3 $์2>�Nห'N4�3Q�R�O%3� 
ค/4#N2?$ห4$�4��4%N�%?$# AQ��?P�?P�2�N/2%O4�O'2�4%�N/2%O4� �@�� 4N�็��O/��3�� 4O����>�3�>�4%�O4� 
�4%��O��/23�ห4%>#�%3 $์ P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4% �O/��3� O�OR� O'2 
'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/QหO#?�4%��O���%3 $์2>��?P�C�%AQ/$O4$ห%A/R�O%3�ค/4#N2?$ห4$�4��4%�N/2%O4�
%2���4%��2N��P4��%%#�4�>�4��N/�4#ค/4#Nห#422#ห%A/N�็�R��4#��ห#4$ 
�?PN�?P$/�O/� 
 

(�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/2 @ห/?&�@/�Nอ2/O@�(N@%*A %#?P#?P"Aอค/อ�P .Nอ��% 

 � 4N�>��4%�//�B�4�N�็��CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/
�4#�3Q��/��?P%2�BR/O�4#��ห#4$/N4�O/$�4%�%2�/��>��4% '3��4� 

 � 4N�>��4%�//�B�4�N�O42 4%/�N AP/ห42�4��?P�3Q�%2���4%��2N��P4��%%#�4�> 
�4��N/�4#�3Q��/��?P%2�BR/O�4#��ห#4$/N4�O/$�4%�%2�/��>��4% '3��4� 

 � 4N�>��4%�//�B�4��%2�40N��%2���4%��2N��P4��%%#�4�>�4��N/ N#AP/R�O�?P�3Q�
�/�%2���4%��2N��P4��%%#�4�>�4��N/O'O/ QหO�3�� 4O���3�O2��%4$'2N/?$��/�
'3�1�2�>0�4�O'2O�/N��Q��4%/4�%2��Pค%��N4$ '3��4�N2�/�N/ค�2�%%#�4%
� 4�3��>��4% '3��4� �4#��ห#4$/N4�O/$�4%�%2�/��>��4% '3��4�ห%A/
�%2�40N��%2���4%��2N��P4��%%#�4�>�4��N/O'2Nค%AP/�ห#4$O2��N��  
�4#��ห#4$/N4�O/$�4%ค/�คB#�Q 4#3�N�AQ/N '>�  

 �>��4#�4%�%2�40� 4ห��N��%2���4%��2N��P4��%%#�4�>�4��N/ �?P�>��%2�40
R/O � 2 4�3��4�N�� ห%A/�?P/N4�4%/ 4N"/ห%A/�>P�/ 4N"/ �?P� 4�4%� 4�3� �?P� 4�4%
�COQห�N�O4�Q��O/��?P �?PN��%2���4%��2N��P4��%%#�4�>�4��N/�3Q��3Q�/$CN 

 �N4$คN4��O��QหOO�NN�O4�/�ห%A/�COค%/�ค%/��%3 $์2>��4#ห'3�N���์ />�?�4% O'2
N�AP/�R��?Pค�2�%%#�4%� 4�3��>��4% '3��4��%2�40� 4ห��  
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 O�O�N�็�ห�3�2A/QหON�O4�/��%3 $์2>��%4��N/��4%�N/2%O4�%2���4%��2N� 
�P4��%%#�4�>�4��N/ 

 
  -@!/�@/2 @ห/?&�@/�Nอ2/O@�(N@%*A %#?P#?P"Aอค/อ�P .ห%N/.�@%,@ค/?� 

 �O/��3�QหO#? AQ��?PQ��4%�N/2%O4�QหO�O/$�?P2B� �3Q��?Q QหON�็�R��4#N�AP/�R��/�ห�N/$�4�
N�O4�/� AQ��?P 

 N#AP/� 4N�>��4%�N/2%O4�O'O/N2%O�QหO�'C�2%O4�2>P��'C�2%O4��?P�C�%AQ/$O4$R� QหO/$CNQ�2"4 
N�>#ห%A/�?�/N4N�># �3Q��?Q QหON�็�R��4#N�AP/�R��/�ห�N/$�4�/�B�4��?PN�?P$/�O/� 

 

 _a. O(%'ฏ>&?!>�@1 O@%.@%#1?0.@พ/#?0%?0.@พ  
 
 �>��%%#�4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ N�N� �4%�B�N�>� AQ��?P �4%�/�/32�B 
O'2/B��%�์�?PQ�O2 4ห%3��N/2%O4� N�็��O� /4�� 4QหON�>��30�?$"4 �?PR#N2/$�4#�N/�CO23��%R�#4O'2�CO�?P/403$
Q��%>N/�Q�'ONค?$� �3��3Q� �@�� 4N�็��O/��3�� 4O����>�3�>�4%�O4�2B��%?$"4 /�30�?$"4  P�$#?/3��B�%22�ค์
O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/%3�142"4  AQ��?PP�$%/�O�/�N/2N��P4��%%#�4�>QหO/$CNQ�2"4 N�>#ห%A/ 
�?�/N4N�># 
 

 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R'  

 N#AP/#?�4%�N/2%O4��3��N4�Oห'N��N/�N�?P$/ห%A/2�4��?P2 4ค3� QหO >�4%�4N'A/�Q�O/>�?�4%
�N/2%O4�O��N�42'/� (HDD) ห%A/�3�'/� (Boring) O'2N%N�� 4N�>��4%�N/2%O4�QหOO'O/
N2%O�P�$N%O/  
 

  -@!/�@/2 @ห/?&�@/�Nอ2/O@� O/./>$?N�@>ลอ  (HDD) ห/Aอ/>$? ?%ลอ  (Boring) 
 �%>N/��N/%3�O'2�N/2N��2�O/��3Q� AQ��?P P�$�4%�3�/4��B��%4$ห%A/ค3��>��3Q�%/� AQ��?P

Q��%�?�N/2%O4�Q�'O AQ��?P�B#��QหO�3�� 4%3Q/%/��%>N/��3��'N4/  
 

 _b. O(%'ฏ>&?!>�@1 O@%OหลN�0>ล'�11/Oล>OหลN�P&1@�ค ?  
  
 �>��%%#�4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ N�N� �4%�B�N�>� AQ��?P �4%�/�/32�B
O'2/B��%�์�?PQ�O2 4ห%3��N/2%O4� N�็��O� /4�2N��'�%2���N/Oห'N�0>'��%%#O'2Oห'N�P�%4�ค�?�?P 
/$CNQ�'ONค?$��%>N/�O�//4��N/ �@�� 4N�็��O/��3�� 4O����>�3�>�4%�O4�Oห'N�0>'��%%#O'2Oห'N�P�%4�ค�? 
P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
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 (�) /?!"@'1>.�ค์ 
 N AP/�O/��3�O'2'��'�%2���N/Oห'N�0>'��%%#O'2Oห'N�P�%4�ค�? �4��>��%%#

�4%�N/2%O4� 
 

 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R'  

 N#AP/ �ห%A/�%4��%N/�%/$ห'3��4��4��%2/3�>042�%์ �O/�ห$B��4%�N/2%O4�Q� AQ��?P
�3��? O'2O�O�ห�N/$�4��?PN�?P$/�O/�N�O4�%/�2/� P�$�2N%>P#� 4N�>��4%�N/2%O4�R�O�O
�N/N#AP/R�O%3��4%/�B�4��4�ห�N/$�4��?PN�?P$/�O/� 

 Q��%�?�?P#?�4%�B�N�>� AQ��?P�N/2%O4�/4��N/Q�'ONค?$�Oห'N�0>'��%%#O'2Oห'N�
P�%4�ค�?�O/�#?�3�P�%4�ค�?QหOค 4O�2� 4O'2�%/�2/��'�%2�� 

 

 _c. O(%'ฏ>&?!>�@1 O@%อ@�?/อ%@/?0Oล>ค/@/'ลอ .?0  
 
 �>��%%#�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ N�N� �4%�3�N�O�/32�B//B��%�์ �4%�3�N�O�/
��$O4$ �4%N�AP/#�N/2N��P4��%%#�4�> �4%�B��>� �4%�ั��'� N�็��O� /4��N/QหON�>��'�%2���O4�/4�?//�4#3$
O'2ค/4#�'/�"3$�N/�CO��>�3�>�4�O'2�%2�4���?P/$CNQ�'ONค?$�O�/�N/2N��P4��%%#�4�>�@�� 4N�็��O/��3�� 4
O����>�3�>�4%�O4�/4�?//�4#3$O'2ค/4#�'/�"3$ P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�> �?PN�็�#4�%�4%
�O/��3�O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/'�ค/4#N2?P$�O'2�O/��3�/3��%4$ห%A//B�3�>Nห�B�?P/4�N�>��@Q��N/�CO��>�3�>�4�
O'2�%2�4���?P23��%�N4�R�#4ห%A//$CNQ��%>N/�Q�'ONค?$� AQ��?P�N/2%O4� 

 N AP/QหON�>�2"4 O/�'O/#�?PNห#422# O'2�'/�"3$�N/�CO��>�3�>�4�Q�%2ห/N4��4%
�N/2%O4� 

 N AP/N�%?$#ค/4# %O/#�%�?N�>�Nห�B�B�N�>��@Q���2�N/2%O4� 
 N AP/�%4��@��ั�ห4�O4�/4�?//�4#3$O'2ค/4#�'/�"3$Q�%2$2�N/2%O4� O'2� 4R�

/>Nค%42ห์ N AP/ห4O�/�4��O/��3�O'2O�OR�R�O/$N4��C��O/�Nห#422# 
 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 �N/��4%�N/2%O4� �CO%3�Nห#4�O/��3�� 4คCN#A/ค/4#�'/�"3$Q��4��N/2%O4�QหO�3�N�O4�/�
Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ >�4%�4O'2ค/�คB#QหON�็�R��4#คCN#A/
�3��'N4/  

 �3�%2N�?$� AQ��?P�N/2%O4�O'2 AQ��?P�3�N�O�/B��%�์O$�QหON�็�23�2N/� Q��%�?�?P#? 
�4%�N/2%O4��N4� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/#QหOQ�O%3Q/�3Q��%>N/� AQ��?P�N/2%O4�  
P�$QหON�็�R��4#��ห#4$�?PN�?P$/�O/� 
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 �3�QหO#?/B��%�์�O/��3�/3��%4$2N/��Bคค'�?PNห#422#�3�'3�1�2�4�QหOO�N�CO��>�3�>�4�
/$N4�N ?$� / O'2ค/�คB#QหO�CO��>�3�>�4�2/#Q2N/B��%�์�3��'N4/�'/�N/'4�?P
��>�3�>�4� 

 /�%#QหOค/4#%COค/4#N�O4Q�N�?P$/�3��4%� 4�4�/$N4��'/�"3$ O'2#?�%22>��>"4 
O�N�CO��>�3�>�4��/��CO%3�Nห#4O'2�/��CO%3��O4��N/�  

 �3�QหO#?N�O4ห�O4�?Pค/4#�'/�"3$�?P#?คB�2#�3�>N�็�R��4#�?P��ห#4$� 4ห��O'2
ค/�คB# �CO' �%/�2/��4%��>�3�>�4��O4�ค/4#�'/�"3$QหON�็�R��4#��ห#4$  
�?PN�?P$/�O/� N�N�  
 ค/�คB#QหO#?�4%2/#Q2N/B��%�์�O/��3�/3��%4$2N/��Bคค'�?PNห#422#�3�

'3�1�2�4�Q���2��>�3�>�4� 
 �%/�2/� O'2%4$�4�2"4 �4%�์%/#�3Q��4%� 4N�>��4%�?PR#N�'/�"3$ 
 � 4N�>��4%QหO#?�4%O�OR�2"4 �4%�์�?PN�>��4��4%� 4N�>��4%�?PR#N�'/�"3$  

Q�N�AQ/��O� N AP/'��4%�4�N�O�O'2�4%N�O��N/$�4��4%� 4�4�  
 �>��4#�4%��>�3�>�4#O����>�3�>�4%�O4�ค/4#�'/�"3$O'2/4�?//�4#3$ 

Q� AQ��?P�N/2%O4� 
 N#AP/#?/B�3�>Nห�BN�>��@Q��4��4%� 4�4��O/�%4$�4�QหO�COค/�คB#�4��%4�P�$�3��? 

O'2�3�� 4%4$�4��3��@��4%N�>�/B�3�>Nห�B�?P%2�B�@�24Nห�B />�?�4%O�OR� O'2ค/4#
N2?$ห4$�?PN�>��@Q� 

 �%/�2/� � 4%B�%3�14 Nค%AP/�#A/ Nค%AP/��3�% O'2Nค%AP/�$��์�?PQ�OQ��4%�N/2%O4�QหO/$CN
Q�2"4 �?O'2 %O/#Q�O�4�/$CNN2#/ O'2N�็�R��4#��ห#4$�?PN�?P$/�O/� P�$�O/�
� 4N�>��4%P�$�CO�?P#?ค/4#%CO N%AP /��3��'N4/N�็�/$N4��?   %O/#�3�� 4%4$�4% 
�4%�%/�2/�Q�O�N'2/B��%�์ Nค%AP/�#A/ O'2Nค%AP/��3�%/$N4�2#P 4N2#/ O'22 4N�4
�'�4%�%/�2/�N�O�R/O�?Pห�O4�4�ห%A/�%>N/�/B��%�์ Nค%AP/��3�% O'2Nค%AP/�#A/�3Q� N  

 �3�QหO#?�O4$N�A/� 23�'3�1�์ ห%A/R!�%2 %>��?P24#4%�#/�NหO�R�O/$N4��3�N���3Q�
Q�N/'4�'4�/3�O'2�'4�คA�%/� AQ��?P�N/2%O4� �N/��@� AQ��?P�N/2%O4�R#N�O/$�/N4 
_c^ N#�% ห%A/N�็�R��4#ค/4#Nห#422#�/� AQ��?P O'2�O/� 4ห���/�ห�N/$�4�
N�O4�/� AQ��?P 

 �3�QหO#?/B��%�์�3�N '>���>���Nค#?OหO��?P24#4%�Nค'AP/�$O4$R�OQ�� 4�/� 
�?PNห#422# Q� AQ��?P�?PN2?P$��N/�4%N�>�/3คค?"3$ 

 �3�QหO#?�B���# $4�4'N�AQ/��O�R/OQ� AQ��?P�N/2%O4� P�$#?� 4�/�O'2�%2N"� 
�?PNห#422#�3�'3�1�2 AQ��?PO'2�>��%%#�4%�N/2%O4� %/#�3Q��3�QหO#?$4� 4ห�2
 %O/#2 4ห%3��4%� 4�CO�%22�/B�3�>Nห�B2N�P%� $4�4'Q�'ONค?$��3��? 

 �O/�%2�Bห#4$N'�P�%03 �์�>��N/�/�2�4� $4�4'�?P/$CN�%>N/�Q�'ONค?$� AQ��?P
�N/2%O4� O'2�O/��%224��4��3�2�4��?P�3��'N4/  

 �4%��2N�Nค%AP/�#A/ Nค%AP/��3�% O'2/32�BQ��4%�N/2%O4��O/�#?�4%�C�$@��O/$/32�B/
/B��%�์�?PO�O�O%�N ?$� /  

 � 4ห��O���4��N/2%O4��/�O�N'2 AQ��?PQหO#?ค/4#2/�ค'O/��3�Q�O�N'2�>��%%# 
P�$N� 42�%>N/��?P#?�4%�N/2%O4��N4�ห%A/Q�'O Nค?$� AQ��?P�?PR/�N/�'�%2��
2>P�O/�'O/# 
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 ห4�#?�4%/4��N/�3��N4�ค'/��O/$/>�?�B�N�>��O/�� 4N�>��4%�4#/>�?�4% ห%A/#4�%�4�
/AP��?PN�็�R��4#�O/� 4ห��ห%A/��ห#4$�?PN�?P$/�O/� 

 �>��%%#�4%�N/2%O4�Q� N �?P N�?P$/�O/��3��4�%3�2?�B���>��2�O/���>�3�>�4#
��ห#4$�?PN�?P$/�O/�/$N4�Nค%N�ค%3�  

 �>��%%#�4%�N/2%O4�Q� N �?P�O/�Q�O/B��%�์R!!O4 �2�O/���>�3�>�4#��ห#4$�?PN�?P$/�O/�
/$N4�Nค%N�ค%3�  

 �3�QหO#?N/�24%�O/#C'ค/4#�'/�"3$Nค#?"3��์ (Material Safety Data Sheet) 2 4ห%3�
24%Nค#?//3��B/3��%4$�B���>��?PQ�OQ�2�4��?P��>�3�>�4� 

 �%�?�?P#?�O4� 3� �CO��>�3�>�4��O/��3�QหO#?2"4 O/�'O/# O'2%2��24�4%�C�P"ค
/$N4�N ?$� /O'2�C�ห'3�2B�4">�4' 

 
-@!/�@/2 @ห/?&�@%�? N�O&/?2 BอB'�/�์2 @ห/?&�@/�Nอ2/O@�  
 �4%Q�O AQ��?P N AP/�3�N�O�/32�B/B��%�์�O/�R�O%3�/�B�4��4�N�O4�/��?P�>�ห%A/

ห�N/$�4�N�O4�/� AQ��?P�?PN�?P$/�O/��N/� 
 �O/�%3�142"4 O/�'O/#Q� AQ��?P�3�N�O�/32�B/B��%�์/$N4�N�็�%2N�?$� %/#�3Q��3�N�O�

/32�B/B��%��์N4� N Q��%>#4�N�N4�?P� 4N�็� 
 Q��%>N/��?PN�O��Q 4#3�N�AQ/N '>�O'2�Q 4#3�ห'N/'AP�2 4ห%3�Nค%AP/�$��์�O/��3�QหO#?"4��2

%/�%3� ห%A/2%O4�O�/�O/��3��?PN2%>#�O/$/32�B�O/��3��4%O %N�%2�4$�/��Q 4#3� �@P�#?
ค/4#�BR#N�O/$�/N4%O/$'2 __^ �/��3�N�O��Q 4#3��?P#?��4�Qห�N�?P2B� 2N/�24%�>�R! 
/AP� N �2�O/�O$�N�O��4�/32�Bห%A/24%Nค#?�?P24#4%�� 4��>�>%>$423��4�R�O 

 �4%คA� AQ��?Pห'3��4%�N/2%O4��O/�N�O�/32�B/B��%�์ %/#�@��$2#C'�/$�N4� N  
QหON%?$�%O/$�N/�2N�#/� AQ��?P 
 

  -@!/�@/2 @ห/?&�@%�%.O@. Oล>�@/�? N�O&#Nอ2N��P@�$//-�@!>  
 �3�N�%?$#2>P�� 4N�็�2 4ห%3��4%��$O4$ O'2�4%�3�N�O��N/2N��P4��%%#�4�>QหO %O/# 
 �O/��3�ห4%��%%�B�O'2/B��%�์�?P� 4N�็�2 4ห%3��4%Nค'AP/�$O4$�N/2N��P4��%%#�4�>

�4��%>N/� AQ��?PN�O��/�R�$3� AQ��?P�N/2%O4�  
 หO4#Nค'AP/�$O4$�N/2N��P4��%%#�4�>P�$�4%�'>Q�  
 �O/��3�ห4/32�B�%2N"�R#O ห%A/�%22/��%4$R/O2 4ห%3�%/��N/2N��P4��%%#�4�> 

O'2�%3�QหOR�O%2�3��N/��?P�2� 4�N/'�/4�  
 �O/��3�N�O��N/�?P#?ค/4#$4/�O/$�/N4R/O�O4����/��/��N/  %O/#�3Q��CO'O'2 

#?/B��%��์O/��3�R#NQหO#?�4%N'AP/�R�'�/��N/ 
 

-@!/�@/2 @ห/?&�@%N�APอ-&//�&#Nอ (Tie-in) N�O@�?&#Nอ�อ�/>&&�@/�%2N� 
�P@�$//-�@!>#@�#Nอ#?P-?�@/Q�O�@%อ.CN Q%ล?�1�> Hot Tap 
 �3�N�%?$#O���4%N�AP/#�%%���N/ /$N4��O/$�O/��%2�/��O/$ �3Q��/��4%� 4�4� 

%2$2N/'4�4%� 4�4� O'2#4�%�4%�O4�ค/4#�'/�"3$ 
 �3�N�%?$#�Bค'4�%�?P%3��>��/�Q��4%� 4N�>��4� O'2�%/�2/�Nค%AP/�#A/ O'2

/B��%�์�?PQ�OQ��4%N�AP/#�%%�� P�$#?N�O4ห�O4�?P�?P#?ค/4#%COค/4#� 4�4�N�็� 
�COค/�คB#�CO' 
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 �N/�N%>P#� 4N�>��4%N�AP/#�%%���O/��3�QหO#?�4%�%2�B#�CO�?PN�?P$/�O/�N AP/�3��O/#
ค/4#N�O4Q��4%��>�3�>�4�O'2O���4%N�AP/#�%%���N/ 

 �3�N�%?$#O'2�%/�2/�/B��%�์ N AP/N�%?$#ค/4# %O/#2 4ห%3�Nห�B�B�N�>� 
�3��N/R��?Q 
 %��3�N '>�2 4%/�R/OQ� AQ��?P��>�3�>�4��'/�%2$2N/'4Q��4%� 4N�>��4% 
 %� $4�4'�4�P%� $4�4'Q�'ONค?$� %O/# $4�4'R#N�O/$�/N4 _ ค� 2 4%/�

R/OQ� AQ��?P��>�3�>�4��'/�%2$2N/'4Q��4%� 4N�>��4% 
 Nค%AP/�2N�N2?$��3�N#AP/N�>��P4�%3P/ (Gas Detector) R#N�O/$�/N4 _ �B� Q� AQ��?P

��>�3�>�4� 
 Nค%AP/��3�N '>�O����Nค#?OหO�R#N�O/$�/N4 ` Nค%AP/� 2 4%/�R/OQ� AQ��?P

��>�3�>�4��'/�%2$2N/'4Q��4%� 4N�>��4%  
 �3�N�%?$#/B��%�์�O/��3�/3��%4$2N/��Bคค'�?P� 4N�็�QหOO�N�CO��>�3�>�4�  %O/#�3Q�

ค/�คB#�CO'QหOQ�O/B��%�์�3��'N4/�'/�N/'4�?P��>�3�>�4�  O'2N�็�R��4#
�O/� 4ห����ห#4$�?PN�?P$/�O/� 

 หO4#�B�ห%A/�N/QหON�>��%2�4$R!Q��%>N/� AQ��?P��>�3�>�4� $�N/O��%�?�?PR�O%3�
/�B�4�QหO��>�3�>�4��?PN�?P$/�O/��3�ค/4#%O/� 

 �%224��4��3�2�4�?�3�N '>� ห%A/ห�N/$�4��O/��3�O'2�%%N�424�4%�"3$ 
Q� AQ��?PN AP/�/ค/4#�N/$Nห'A/�%�?N�>�Nห�B�B�N�>� 

 �%224��4��3�0C�$์/2N/���>�3�>�4%%2���N/ N AP/ค/�คB#ค/4#�3��/��P4�QหO/$CN
Q��N/��?P� 4ห��O'2O�O�N/'4N%>P#�O�-2>Q�2B��/��4� 

 �%224��4��3�2�4�?� 4%/�Q� AQ��?P N AP/�CO'ค/4#�'/�"3$�/��CO23��%/�4%23��%
����� 

 �4%N�AP/#$@�/B��%�์�N/O$��P4� (Branch Split Tee) N�O4�3��N/2N��P4��%%#�4�>
N�>#QหON�็�R��4##4�%�4� ห%A/�O/� 4ห����ห#4$�?PN�?P$/�O/�  

 �>��3Q�/B��%�์/3��>0�4�'# N AP/ค/4#�'/�"3$Q��4%� 4�4��?P �O/�23#�32�3� 
R/%2Nห$�/�24%Nค#?  

 2�4��?P��>�3�>�4��O/�#?ค/4#�/O4�N ?$� / O'2#?/4�40�N4$N�22�/�  
 � 4ห���%>N/��?P� 4N�>��4%N�AP/#�%%��N�็� AQ��?P/3��%4$หO4##?Oห'N�� 4N�>�

�%2�4$R! ห%A/�>��%%#�?P� 4QหON�>��%2�4$R!Q�%2ห/N4��?P� 4N�>��4� 
 �3�QหO#?%2���4%�//�B�4�N�O4� 4�4�  
 �>��3Q��O4$N�A/� O'2%4/Nห'O�ห%A/O��ค/��%?��%>N/�P�$%/� AQ��?P�?P� 4N�>��4% 

P�$ >�4%�4QหO#?%2$2�'/�"3$ O'2R#N2N��'�%2���3�2"4  AQ��?P  
 �O/�ค/�คB#/3�%4�4%Rห'�/��P4��%%#�4�>"4$Q��N/2N��P4��%%#�4�> (N�>#) QหO/$CN

Q��N/�/%2�3��?PNห#422#  
 "4$ห'3��4�� 4�4%N�AP/#/B��%�์�N/O$��P4� (Branch Split Tee) N2%O�N%?$�%O/$

O'O/ QหO� 4�4%�%/�2/�%/$N�AP/#O��R#N� 4'4$ (Non Destruction Test : NDT
) ห%A/O���4%��2/��O/$ค/4#�3� (Pressure Test) 

 � 4�4%��2/�%/$%3P/�@#%2ห/N4�ห�O4O�'� P�$Q�O/>�?�4%�?PN�็�R��4#�O/� 4ห��
��ห#4$�?PN�?P$/�O/�  
 



34 
 

-@!/�@/2 @ห/?&�@%N�APอ-&//�&#Nอ (Tie-in) N�O@�?&#Nอ�อ�/>&&�@/�%2N��P@�$//-�@!>
#@�#Nอ#?P-?�@/Q�O�@%อ.CN!/�&/>N/� Sale Tap Valve  
 �3�N�%?$#O���4%N�AP/#�%%���N/ /$N4��O/$�O/��%2�/��O/$ �3Q��/��4%� 4�4� 

%2$2N/'4�4%� 4�4� O'2#4�%�4%�O4�ค/4#�'/�"3$ 
 �3�N�%?$#�Bค'4�%�?P%3��>��/�Q��4%� 4N�>��4� O'2�%/�2/�Nค%AP/�#A/ O'2

/B��%�์�?PQ�OQ��4%� 4N�>��4� P�$�O/�#?N�O4ห�O4�?P�?P#?ค/4#%COค/4#� 4�4�N�็� 
�COค/�คB#�CO' 

 �3�QหO#?�4%�%2�B#�CO�?PN�?P$/�O/�N AP/�3��O/#ค/4#N�O4Q��4%��>�3�>�4�O'2O���4%
N�AP/#�%%���N/ 

 �3�N�%?$#O'2�%/�2/�/B��%�์ N AP/N�%?$#ค/4# %O/#2 4ห%3�Nห�B�B�N�>� 
�3��N/R��?Q 
 %��3�N '>�2 4%/�R/OQ� AQ��?P��>�3�>�4��'/�%2$2N/'4�4%� 4N�>��4% 
 %� $4�4'�4�P%� $4�4'Q�'ONค?$� %O/# $4�4'R#N�O/$�/N4 _ ค� 2 4%/�R/O

Q� AQ��?P��>�3�>�4��'/�%2$2N/'4�4%� 4N�>��4%  
 Nค%AP/�2N�N2?$��3�N#AP/N�>��P4�%3P/ (Gas Detector) R#N�O/$�/N4 _ �B� Q� AQ��?P

��>�3�>�4� 
 Nค%AP/��3�N '>�O����Nค#?OหO� R#N�O/$�/N4 ` Nค%AP/� 2 4%/�R/OQ� AQ��?P��>�3�>�4�

�'/�%2$2N/'4Q��4%� 4N�>��4% 
 �3�N�%?$#/B��%�์�O/��3�/3��%4$2N/��Bคค'�?P� 4N�็�QหOO�N�CO��>�3�>�4�  %O/#�3Q�

ค/�คB#�CO'QหOQ�O/B��%�์�3��'N4/�'/�N/'4�?P��>�3�>�4� O'2N�็�R��4#
�O/� 4ห����ห#4$�?PN�?P$/�O/� 

 � 4ห���%>N/��?P� 4N�>��4%N�AP/#�%%��N�็� AQ��?P/3��%4$หO4##?Oห'N�� 4N�>�
�%2�4$R! ห%A/�>��%%#�?P� 4QหON�>��%2�4$R!Q�%2ห/N4��?P� 4N�>��4� 

 �3�QหO#?%2���4%�//�B�4�N�O4� 4�4� 
 �%224��4��3�2�4�?�3�N '>� ห%A/ห�N/$�4��O/��3�O'2�%%N�424�4%�"3$Q�

 AQ��?PN AP/�/ค/4#�N/$Nห'A/�%�?N�>�Nห�B�B�N�>� 
 �%224��4��3�0C�$์/2N/���>�3�>�4%%2���N/ N AP/ค/�คB#ค/4#�3��/��P4�QหO/$CN

Q��N/��?P� 4ห��O'2O�O�N/'4N%>P#�O�-2>Q�2B��/��4� 
 �>��3Q��O4$N�A/� O'2%4/Nห'O�ห%A/O��ค/��%?��%>N/�P�$%/� AQ��?P�?P� 4N�>��4% 

P�$ >�4%�4QหO#?%2$2�'/�"3$ O'2R#N2N��'�%2���3�2"4  AQ��?P  
 �4%��>�3�>�4�N�AP/#�%%���N/N�O4�3� Sale Tap Valve �/�%2���4%��2N��P4�

�%%#�4�>�4��N/�?P#?�4%Q�O�4� QหO� 4N�>��4%�4#/>�?�4%O'2�3Q��/��4%N�AP/#
�%%��N�็�R��4##4�%�4� ห%A/�O/� 4ห����ห#4$�?PN�?P$/�O/��O/$ 
 

  -@!/�@/2 @ห/?&�@%�B N'ิ *A %#?P Oล>�@%)ั��ล& 
 �N/�� 4Nค%AP/��3�%R�Q�O�4��O/��%/�2/�QหO/$CNQ�2"4 Q�O�4%R�O�?O'2#?ค/4#

�'/�"3$  
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 Q���2�?P#?�4%�B��O/$Nค%AP/��3�% หO4#�CO��>�3�>�4�'�R�Q�%N/��B� �N/%3� O'2�N/2N� 
ห%A/�%>N/�Q�'ONค?$� O�Nห4�� 4N�็��O/�'�R���>�3�>�4�Q� AQ��?P�3��'N4/�O/�ห$B�
�4%Q�O�4�Nค%AP/��3�% 

 �%>N/��4�ห'B#�N/%3� O'2�N/2N� �O/��3�QหO#?/B��%�์�O/��3��CO��>�3�>�4���'�R�
Q�ห'B#  %O/#�3Q��3�QหO#?O2�2/N4�O'2R!�%2 %>�N�A/�Q�N/'4�'4�คA� 

 #?#4�%�4%N AP/�O/��3��4%�'N#�/��>��?PNห#422# N AP/QหON�>�ค/4#�'/�"3$O�N
�CO��>�3�>�4� N�N� �4%�>��3Q� Sheet Pile �%>N/�P�$%/� AQ��?P�B�N�>� ห%A/ >�4%�4
ค/4#'4��3��/���3��N/%3� O'2�N/2N�QหONห#422# N�็��O� 

 �%�?�4��B�N�>�/4��N/Q� AQ��?PN���4� N AP/�O/��3��N/�4��Bคค'"4$�/��?P/4�N�O4
R��B�ห%A/N�42Q��%>N/�O�//4��N/2N��P4��%%#�4�> "4$ห'3��4%�'��N/�O/$�>�
N�>#ห�4�4�ห'3��N/R#N�O/$�/N4 c^ N���>N#�% QหO/4�O�N�ค/��%?� (Concrete 
Slab) �>��3�Nห�A/�N/ �4��3Q��'��O/$�>�N�>#/?�R#N�O/$�/N4 a^ N���>N#�% O'O/
�@�/4�O�� '42�>�N�A/� (Warning Tape) �4��3Q��@�Q�O�>�N�>#�'�N AP/�%3�
2"4  AQ��?PQหONห#A/�N�>#�3Q��?Q QหON�็�R��4#N�AP/�R��/�ห�N/$�4�/�B�4��?P
N�?P$/�O/� ห%A/��ห#4$�?PN�?P$/�O/� 

 �N/�/4��N/'�%N/��?P�B�R/O �O/�#?�4%%/��O/$�>�'2N/?$�ห%A/�%4$�O4�'N4� ค/4#
ห�4R#N�O/$�/N4 a^ ห%A/ _^ N���>N#�% 2 4ห%3��4%/4��N/P'ห2ห%A/�N/P '?N/
�>'?� (PE) �4#' 4�3� O'2�'��3��O/$�>�'2N/?$�ห%A/�%4$�O4��� ค/4#ห�4R#N
�O/$�/N4 a^ ห%A/ _^ N���>N#�% 2 4ห%3��4%/4��N/P'ห2ห%A/�N/P '?N/�>'?� (PE) 
�4#' 4�3�  N AP/�O/��3�/32�B�?PNค'A/��>/�N/�C�� 4'4$ 
 

  -@!/�@/2 @ห/?&�@%!//�2อ&/อ.N�APอ- 
- �3�QหO#?�CON�?P$/�4�Q��4%�%/�2/�%/$N�AP/#O��R#N� 4'4$ (NDT) ห%A/O���4%��2/�

�O/$ค/4#�3� (Pressure Test) 
- �%�?�?P�2�%/�2/�%/$N�AP/#�O/$/>�?�4%��2/��O/$%3�2? (Radiographic Test) �2�O/�

�3Q��%>N/� AQ��?P�?P� 4N�>��4%  %O/#�3Q��>��3Q�Nค%AP/�ห#4$O'2�O4$N�A/�N��ห/�หO4#�?P
/4�N�>�/3��%4$  %O/#�3�QหO#?%2���4%�//�B�4�N�O4� 4�4� O'2�CO��>�3�>�4�ค/%
�%/�2/�O'2�>� Film Badge �N/�N�O4��>�3�>�4� 
 

-@!/�@/�/�?  @N%>%�@//@�#Nอ!? (N@%N�!2@.2N�R++O@ห/Aอ  @N%>%�@/!@-O%/N�! 
2@.2N�R++O@ 
- �>��3Q�23�'3�1�์� 4ห��%2$2�'/�"3$ (Goal Post) Q��B� AQ��?P P�$N� 42�B����O/�

�O4��/�24$2N�R!!O4O%��3�2C� N AP/QหO�CO��>�3�>�4�23�N��NหO��4%Nค'AP/��?P�/�
Nค%AP/��3�%R#NQหO2C��/N4%2$2ค/4#�'/�"3$ 

- �>��3Q��O4$N�A/�%2$2�'/�"3$R/OQ� AQ��?P��>�3�>�4� N AP/R#NQหO#?�4%� 4Nค%AP/��3�%
N�O4Q�'ON242N�R!!O4O%��3�2C�#4�N�>�R� O'2�O/�#?�4%�3Q��4�N24�/�24$2N�R!!O4
O%��3�2C��O/$/32�B�?P#3P�ค�O�O�O%��?P#?%2$2หN4��4��4�N24R#N�O/$�/N4 ` N#�% 
ห%A/QหON�็�R��4#�O/� 4ห���/�ห�N/$�4�/�B�4��?PN�?P$/�O/� 

- �>��3Q�24$�>�N�O4�3��N/O'2/3��B�?PN�็�P'ห2�B���>��?P/4�/$CNQ�O24$2N�R!!O4O%��3�2C�
�'/�N/'4 P�$��4� AQ��?Pห�O4�3��/��4�ค?��%>N/��?P�3� (Clamp) �3�/3��B
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�3��'N4/ �O/�#? AQ��?P23#�32#4� /�?P�224#4%��N4$N��%2O2R!!O4�N4�24$�N/'�
�>�R�O/$N4�#?�%22>��>"4  �3Q��?Q QหON�็��4#�O/� 4ห���/�ห�N/$�4�N�O4�/� AQ��?P  

- O�N��%4/�์ (Ground Rod) �?PQ�O�O/�� 4�O/$Nห'O�Nค'A/��/�O�� ห%A//2'C#>N�?$# 
�3Q��?QQหON�็��4#�O/� 4ห���/�ห�N/$�4�N�O4�/� AQ��?P 

- �O/�/3��%>#4��%2O2R!!O4Nห�?P$/� 4 (Induced Current) ���N/O'2/3��B�?PN�็�
P'ห2/$N4�2#P 4N2#/ �3Q��?Q QหON�็��4#�O/� 4ห���/�ห�N/$�4�N�O4�/� AQ��?P 

- //�O��O'2�>��3Q�%2�� AC Mitigation N AP/%2�4$�%2O2R!!O4Nห�?P$/� 4'�2CN�>� 
�%�?�?P�N//4�/$CNQ�N��24$2N�R!!O4O%��3�2C� N AP/�O/��3�/3��%4$�N/�Bคค'�?P
��>�3�>�4�Q�'O�3�O�/�N/ O'2�O/��3��4%N�>��%2O2R!!O4Nห�?P$/� 4P�$%2��2N�R!!O4  
 

  -@!/�@/�/�?#?P*A %#?P-?2,@*#@�$/�?/>#.@N'็%ห>% 

- �%�?#?�4%�B�N�>��O/$/>�?�4%%2N�>� (Blasting) N�AP/��4�2"4 �4��%�?/>�$4N�็�
ห>� �2�O/�#?�4%ค'B# AQ��?P�?P�2� 4�4%%2N�>��3Q� P�$Q�O/32�B�>��3Q� (Blasting Mat) 
�?P24#4%�ค/�คB#�4%�%2�4$�3/�/�ห>� (Flying Rock) �>� O'2�BN�'2//�QหO/$CN
Q� AQ��?P�?P� 4�3�O'2R#N�N/QหON�>�/3��%4$�N/�CO��>�3�>�4�Q� AQ��?PQ�'ONค?$�R�O 

- หO4#Q�OP'ห2ห%A//32�B�?P� 4�O/$P'ห2 N�N� �2�C �/� N�็��O� Q��4%N�AP/#�N/ห%A/$@�
/32�B�>��3Q� (Blasting Mat)  

- �%�?� 4N�็��O/�� 4�4%%2N�>� AQ��?P �CO��>�3�>�4��O/�N�็��COR�O%3�/�B�4�Q��4%
� 4�4��4#��ห#4$�?PN�?P$/�O/� 

- �4%� 4�3�N01/32�BO'2"4��2�?P�%%�B/3��B%2N�>� �O/�N�็�R��4#��ห#4$�?PN�?P$/�O/�  
- �%�?�?PO%�23P�22N�A/��4��4%%2N�>��N/QหON�>�ค/4#N2?$ห4$�N/�%3 $์2>��/�

�%2�4���?P/$CN�%>N/�Q�'ONค?$��O/�� 4N�>��4%�N4$คN4N2?$ห4$/$N4�Nห#422# 
- �O/�#?�4%��2N� O'2�3�N�O�/3��B%2N�>�/$N4��'/�"3$O'2��>�3�>�4#��ห#4$�?P

N�?P$/�O/�/$N4�Nค%N�ค%3� P�$2�4��?P�3�N�O��2�O/�#?�O4$N�A/�O'2�CO%3��>��/� 
- �%�?#?�4%�>��3Q����N AP/� 4�4%%2N�>��O/�O�O�QหO�COQ�O����%4�'N/�ห�O4O'2

�>��3Q��O4$N�A/�QหO�3�N�� 
- �4%�>��3Q� AQ��?PQ��%>N/��?P�2� 4�4%%2N�>��O/�O�O�QหO�%2�4��Q��%>N/�Q�'ONค?$�

�%4��N/�� 4N�>��4%R#N�O/$�/N4 _ 23��4ห์  
- หO4#� 4�4%%2N�>�Q�N/'4�'4�คA�  

 
-@!/�@/�@//@�#Nอ&/>N/�Q�ลONค?.��?&/>&&�@/�%2N��P@�$//-�@!>#@�#Nอห/Aอ
/>&&2@$@/�C'P,คอAP% N #?P-?อ.CNN >- 
- �O/�� 4�4%�%/�2/�$A�$3�� 4Oห�N�%2�3�ค/4#'@��/��N/2N��P4�O'2/ห%A/%2��

24�4%�C�P"คN�># P�$�CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/�?P#?
/$CNN�># N�O4�/�%2��24�4%�C�P"ค ห%A/ห�N/$�4��?PN�?P$/�O/��N/���>�3�>�4�O'2
�2�O/���>�3�>�4#�O/� 4ห���O4�ค/4#�'/�"3$�/�O�N'2ห�N/$�4�/$N4�Nค%N�ค%3� 

- Q��4%�B�N�>� AQ��?P�%>N/�Q�'ONค?$��3�%2��24�4%�C�P"ค/AP� N �?P#?/$CNN�>#�O/�#?
N�O4�/�%2��24�4%�C�P"ค ห%A/ห�N/$�4��?PN�?P$/�O/�QหOค 4O�2� 4�N/�� 4N�>��4�Q� N  
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- หO4#� 4N�>��4%�N/#O�#ห%A/�N/2%O4�2>P��'C�2%O4�Q�"4$Q�N��%2���4%��2N� 
�P4��%%#�4�>�4��N/ P�$R#NR�O#?�4%�>��N/ห%A/�%224��4��3��CO�%2�/��>��4%
%2���4%��2N��P4��%%#�4�>�4��N/�N/�  

- �N/��4%� 4N�>��4��B�ห%A/�/�Q� AQ��?PQ�'ONค?$�%2���4%��2N��P4��%%#�4�> 
�4��N/�?P#?/$CN N�># �O/�R�O%3�ค 4O�2� 4�4��CO�%2�/��>��4%%2���4%��2N� 
�P4��%%#�4�>�4��N/�?P#?/$CNN�># N AP/�O/��3��4%$B��3/�/��>��%>N/�O�/�N/O'2
 AQ��?PQ�'ONค?$� %/#�@�N�>��4%N >P#O%����3��N/�N/  
 

  -@!/�@/�@/RลNอ@�@0Q%#Nอ�Nอ%N/>P-  @N%>%�@/�N@.�P@�$//-�@!>  
- �%/�2/��%>#4��P4�//��>N�� (O2) Q��N/R#NQหON�>�%O/$'2 a P�$�%>#4�% 
- ��2�?PQ�O�P4�R�P�%N��R'N/4�40Q��N/ �CO��>�3�>�4��2�O/�2/# Ear Plug ห%A/  

Ear Muff N2#/ 
- �4%��2/�ค/4#�3��O/�#?�4%�3Q� AQ��?P %O/#�>��3Q��O4$N�A/�/3��%4$�?P/4�N�>��@Q�  

 
 (ค) /@!1�@1!> !@/Oล>!1/�.อ&(ล�1>#& 
  -@!/�@/ O@%อ@�?/อ%@-?.Oล>ค/@-'ลอ ,?. 
  �4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/ /4�#?/B�3�>Nห�BN�>��@Q�Q�%2ห/N4��4%
� 4N�>��4��3��CO��>�3�>�4�R�O �3��3Q��CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/ �2�O/���>�3�>
�4##4�%�4%�>��4#O'2�%/�2/� �3��N/R��?Q 
  _) พ?O%#?N  @N%>%�@1 

  AQ��?P�N/2%O4��'/�O�/�N/2N��P4��%%#�4�>  AQ��?P��>�3�>�4� 2 4�3��4��3P/ค%4/ 
O'2 AQ��?P�/�N�O�Nค%AP/��3�% /32�BO'2/B��%�์ 
  `)  ?�%?!1/�/?  

 2�>�>/B�3�>Nห�B �4%N�O��N/$ O'2�4%�4�N�O�%2ห/N4��4%��>�3�>�4�  
 � 4�/� �3��4�ห%A/N�O4ห�O4�?P�?PR�O%3��4%/�%#�O4�ค/4#�'/�"3$ 
 2�>�>�3P/P#��4%� 4�4�P�$R#NN�>�/B�3�>Nห�B���@��3Q�ห$B��4� 

  a) />$?�@1  @N%>%�@1 
 �3��@�2�>�>�4%N�>�/B�3�>Nห�B �4%N�O��N/$ O'2�4%�4�N�O��4��4%� 4�4� 

P�$%2�B%4$'2N/?$� 24Nห�B  />�?�4%O�OR�ค/4#N2?$ห4$�?P N�>��@Q��3�
�CO��>�3�>�4� O'2O�/�4��O/��3��4%N�>�/B�3�>Nห�B/�4%�4�N�O��Q 4  %O/#�3Q�
�3�� 4%4$�4�2%B��'O'2�O/N2�/O�2  

 �3��@�2�>�>�3P/P#��4%� 4�4�P�$R#NN�>�/B�3�>Nห�B���@��3Q�ห$B��4� 
 �3��@�� 4�/� �3��4�ห%A/N�O4ห�O4�?P�?PR�O%3��4%/�%#�O4�ค/4#�'/�"3$ 

  b) ค/@/"?N/1>0>N/ล@  @N%>%�@1 
   �3��@�2�>�>�4%N�>�/B�3�>Nห�B �4%N�O��N/$ O'2�4%�4�N�O��4��4%� 4�4� �B�ค%3Q� 
O'2�3�� 42%B�%4$�4� R#N�O/$�/N4N�A/�'2 _ ค%3Q� �'/�%2$2N/'4�4%�N/2%O4�  

  c) ห%N/0�@%1?&(> �อ& 
   N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
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b.a 1>0>  @N%>%�@1 
 �4%��>�3�>�4%%2����2N��P4��%%#�4�>�4��N/ ห4�R#N#?%2����>�3�>�4%O'2�4%� 4%B�%3�14�?P
Nห#422#O'2N�็�R��4##4�%�4� /4��N/QหON�>��4%%3P/Rห'�/��P4��%%#�4�>ห%A/�4%%2N�>��/�%2��
�4%��2N��P4��%%#�4�>�4��N/ �3��3Q�N AP/'��'�%2��2>P�O/�'O/#�3��'N4/ �CO�%2�/��>��4%%2���4%
��2N��P4��%%#�4�>�4��N/�2�O/�� 4N�>��4%�4#O����>�3�>�4%2>P�O/�'O/# �3��N/R��?Q 

(_) O����>�3�>�4%�O4��4%Q�O�%2P$��์�?P�>� 
(`) O����>�3�>�4%�O4�23�ค#O'2�4%#?2N/�%N/#�/��%2�4�� 
(a) O����>�3�>�4%�O4�/4�?//�4#3$O'2ค/4#�'/�"3$ 

 

 _. O(%'ฏ>&?!>�@1 O@%�@1Q�O'1>P0�%์#?N >% 

 
 N#AP/�4%�N/2%O4�O'O/N2%O� %2���4%��2N��P4��%%#�4�>�4��N/�2�C��ั�/$CNQ�O AQ��>� �3��3Q�  
Q�%2$2� 4N�>��4%�2N�็��4%�%/�2/�O'2� 4%B�%3�14%2���4%��2N��P4��%%#�4�>�4��N/�4#/4%2 �3Q��?Q 
N AP/ค/4#�'/�"3$�N/%2���4%��2N��P4��%%#�4�>�4��N/O'2�%2�4���?P/$CNQ�'ONค?$� �@��O/��3�� 4
O����>�3�>�4%�O4��4%Q�O�%2P$��์�?P�>� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3�O�OR� 
O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3�O'2'��'�%2���?P/4�N�>��@Q��4�%C�O���4%Q�O�%2P$��์�?P�>��%>N/�
 AQ��?P%2���4%��2N��P4��%%#�4�>�4��N/ 

 N AP/QหO24#4%�Q�O�%2P$��์�?P�>��4#O�/%2���4%��2N��P4��%%#�4�>�4��N/R�O/$N4�
#?�%22>��>"4  

 N AP/QหON�>�ค/4#�'/�"3$�N/%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 O�O��>��%%#�?P24#4%��%2� 4R�O�%>N/� AQ��?P�4#O�/%2���4%��2N��P4��%%#�4�>
�4��N/�?PN�็�R��4#��ห#4$�?PN�?P$/�O/�O�NN�O4�/��?P�>� �%2�4��O'2�B#��Q�
 AQ��?PQ�'ONค?$�QหO%3��%4� 

 �4%�3�� 4Nค%AP/�ห#4$O2���%>N/�N��%2���4%��2N��P4��%%#�4�>�4��N/QหO
N�็�R��4#ห'3�N���์�?P��ห#4$/N4�O/$�4%�%2�/��>��4% '3��4�� 4ห�� ห%A/
%2���4%��2N��P4��%%#�4�>�4��N/�?PR#NR�O%3��4%�%2�40� 4ห��N��%2��
Pค%��N4$�P4��%%#�4�>�4#��ห#4$/N4�O/$�4%�%2�/��>��4% '3��4�QหO�3�� 4
O�N��O4$O2���%>N/�N��%2���4%��2N��P4��%%#�4�>�4��N/�4#��ห#4$/N4�O/$
�4%ค/�คB#�Q 4N�AQ/N '>� ห%A/N�็�R��4#%2N�?$���>�3�>�?Pห�N/$�4� >�4%�4
/�B�4�NหO��/� 

 �3�QหO#?�4%�%/�2/�O'2�CO'%3�14�O4$N�A/�QหO/$CNQ�2"4 �?�'/�O�/%2���4%
��2N��P4��%%#�4�>�4��N/ 
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 �%�?�?Pห�N/$�4�/AP�� 4N�็��O/��N/2%O4�Q� AQ��?PN��%2���4%��2N��P4��%%#�4�>
�4��N/�O/�R�O%3�/�B�4�N�็�ห�3�2A/�4��CO�%2�/��>��4%%2���4%��2N� 
�P4��%%#�4�>�4��N/�N/�N%>P#� 4N�>��4%�N/2%O4�  
 

 `. O(%'ฏ>&?!>�@1 O@%.?�ค/Oล>�@1/?.N/%1N//�อ�'1>�@�% 

 
 �4%� 4N�>��4%%2���4%��2N��P4��%%#�4�>�4��N/ /4��N/QหON�>�ค/4#/>���3�/'�N/�B#���?P
/403$�4#O�/�N/2N��P4��%%#�4�>O'2 AQ��?PQ�'ONค?$� �@��O/�#?�4%�%2�423# 3��์QหO#?�4%%3�%CON�?P$/�3�
�>��%%# O'2�'�%2���?P/4�N�>��@Q��4��4%� 4N�>��4% N AP/QหO�%2�4��N�O4#4#?2N/�%N/#Q��4%�>��4# 
O'2�%/�2/��'�%2��2>P�O/�'O/# O'2� 4QหON�>��4%� 4�4��?P2/�ค'O/��3�O'2O�OR��ั�ห4%N/#�3�Q�
/�4ค� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3�O�OR�O'2'��'�%2��2>P�O/�'O/# 
�3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/'�ค/4#/>���3�/'�/��%2�4���?P/403$/$CNQ��%>N/�N��%2���4%��2N� 
�P4��%%#�4�>�4��N/O'2 AQ��?PQ�'ONค?$�  

 N AP/2%O4�ค/4#%COค/4#N�O4Q�/3��?O�N�%2�4��Q��4%� 4N�>��4%%2���4%��2N� 
�P4��%%#�4�>�4��N/ 

 N AP/QหON�>��4%#?2N/�%N/#�/��%2�4��Q��4%�>��4#�%/�2/��4%��>�3�>�4#
#4�%�4%�O4�2>P�O/�'O/#�/��CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
 

 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 �%224�  ��2 N�>�P/�42QหON2�/�O/ค>�NหO�O'22%O4�ค/4#คBO�Nค$�3��CO� 4�B#�� 
�%2�4��B#�� �CO� 4 AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# O'2ห�N/$�4�N�O4�/� AQ��?P 
�?PN�?P$/�O/�/$N4�2#P 4N2#/ N AP/2%O4�ค/4#23# 3��์/3��?�N/�B#�� 

 2%O4�ค/4#23# 3��์�?P�?�N/�B#�� �O/$�4%N�O4%N/# �3�ห%A/2�3�2�B��>��%%#�?P2N�N2%>#
�4%/�B%3�1์2>P�O/�'O/# O'2�>��%%#24�4%��%2P$��์ N�N� �4%�'C��N4 �4��%2N �?
�/��B#�� �>��%%#/3�N�O� O'2�4%�%>�4ค�B��4%0@�14 N�็��O�  

 �>��4#2/��4#ค/4#ค>�NหO� �O/%O/�N%?$� O'2ค/4#�O/��4%�/��B#��ห%A/
ห�N/$�4�Q� AQ��?PPค%��4% 

 �3��3Q�ห%A/�3�N�%?$#0C�$์�%224��4� N�O4ห�O4�?P  %O/#�3Q�ห#4$N'�P�%03 �์�>��N/ 
N AP/�CO'�%224��4� %3�N%AP/�%O/�N%?$� O'2�%2N�O��ั�ห4�4��4%� 4N�>�Pค%��4%
P�$�O/�N%N�O�O�ั�ห4QหON%O/�?P2B� %/#�3Q�QหOค/4#%CO O'2ค/4#�'/�"3$�4# 
ห'3�/>�4�4% 

 �3�QหO#?�4%�3��@�%4$�4��4%%3�O'2O�OR��O/%O/�N%?$� O'2O�O�2�4�"4 �4%
O�OR��O/%O/�N%?$�QหO�CO%O/�N%?$�%3��%4�  

 � 4N�>��4%�%2�423# 3��์QหON�O4�@��B��'BN# N�O4ห#4$�?PN�?P$/�O/�Q� AQ��?P�N/2%O4�
%2���4%��2N��P4��%%#�4�>�4��N/Q�%C�O���?PNห#422#/$N4��N/N�AP/� 
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 �>��4#�'�4%� 4N�>��4�/$N4��N/N�AP/�O'22#P 4N2#/  %O/#�3�%2�B�ั�ห4/B�2%%ค 
O'2O�/�4��O/��3�O�OR� N AP/QหO#?�4% 3��4�%3��%B�O'2O�OR��ั�ห4�N4� N �?P/4��2
2N��'�%2���3Q��N/�%2�4�� �B#��O'2�4%� 4N�>��4�Pค%��4% 

 �%�?�?PN�>�ค/4#N�O4Q��>� ห%A/N�O4Q�R#N�%��3�%2ห/N4��CO�%2�/��>��4%%2���4%
��2N��P4��%%#�4�>�4��N/O'2�B#��/�%2�4�� �O/��3�QหO#?�4%�%2�B#N AP/�?QO��
�O/N�O��%>�O�N�%2�4��P�$N%N��N/� N AP/QหO�%2�4��R�O%3��%4��O/#C'�?PO�O�%>� 
O'2 %O/#�?P�2O2��QหONหO�/N4�CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4�
�N/#?ค/4#%3��>��/� O'22�Q��N/ค/4#%CO2@��/��%2�4�� 

 

 a. O(%'ฏ>&?!>�@1 O@%อ@�?/อ%@/?0Oล>ค/@/'ลอ .?0  
 
 �4%� 4N�>��4%%2����2N��P4��%%#�4�>�4��N/�O/��%/�2/�2"4 O�/�N/2N��P4��%%#�4�> O'2
%2��ค/4#�'/�"3$�/�2�4�?/$CNN�็��%2� 4 %/#�3Q�� 4%B�%3�14%2���4%��2N��P4��%%#�4�>�4��N/ �@P�
�>��%%#�N4� N �3��'N4/ /4�#?�'�%2���N/2B�"4 �/� �3��4�O'2�%2�4���?P/$CN�%>N/�Q�'ONค?$�O'2�4%
�B�ห%A/N�42P�$�Bคค'�?P24# /4��%2���N/%2���4%��2N��P4��%%#�4�>�4��N/ �3��3Q��@��O/��3�� 4
O����>�3�>�4%�O4�/4�?//�4#3$O'2ค/4#�'/�"3$ N AP/'�ค/4#N2?P$�O'2�O/��3��'�%2���?P/4�N�>��@Q� P�$
#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� '� �>��4#O'2�%/�2/��'�%2��
2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

- N AP/'�ค/4#N2?P$�O'2�O/��3�/3��%4$ห%A//B�3�>Nห�B�?P/4�N�>��@Q��N/�CO��>�3�>�4�
O'2�%2�4���?P/$CN�%> N/�Q�'O Nค?$� AQ��?P� 4N�>��4%�/�%2�� �4%��2N� 
�P4��%%#�4�>�4��N/ 

- N AP/QหO �3��4��?P��>�3�>�4�ค/�คB#%2���4%��2N��P4��%%#�4�>�4��N/N�O4Q�
ห'3��4%� 4�4��?P�'/�"3$ 

- �%�?N�>�Nห�B�B�N�>� �%2�4��O'2ห�N/$�4��?PN�?P$/�O/�24#4%�� 4O���B�N�>�#4
Q�OR�O/$N4�#?�%22>��>"4   

- N AP/�O/��3��4%2C�N2?$�?/>� O'2�%3 $์2>��/��%2�4���4��4%N�>�/B�3�>Nห�B 
 

(�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

- �3�� 4คCN#A/ค/4#�'/�"3$Q��4%� 4�4�O'2�4%� 4%B�%3�14�/�%2���4%��2N� 
�P4��%%#�4�>�4��N/ 
 

  -@!/�@/2 @ห/?&*%?��@%'�>&?!>�@% 
 �3�QหO#?/B��%�์�O/��3�/3��%4$2N/��Bคค'�?PNห#422#�3�'3�1�2�4�QหOO�N�CO��>�3�>�4�

/$N4�N ?$� / O'2ค/�คB#QหO�CO��>�3�>�4�2/#Q2N/B��%�์�3��'N4/�'/�N/'4�?P��>�3�>�4� 
 �%/�2/� � 4%B�%3�14Nค%AP/�#A/O'2/B��%� ์�N/�� 4#4Q�O��>�3�>�4� 
 ��2�?P�N/#O�#�N/2N��P4��%%#�4�>�?P%3P/ �O/���>�3�>�3��N/R��?Q 
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 �3�QหO#?%2���//�B�4�N�O4� 4�4��%>N/��?P� 4�4%N�AP/#�%%���N/ �4%�%/�2/�
%/$N�AP/#�O/$/>�?�4%O��R#N� 4'4$ (NDT) ห%A//>�?��2/�ค/4#�3� (Pressure 
Test) 

 ค/�คB#�CO'QหO�CO��>�3�>�4�2/#Q2N/B��%�์�O/��3�/3��%4$2N/��Bคค'�?P
Nห#422# N�N� �B�#A/ ห#/��>%"3$ %/�N�O4 N�็��O� 

 �3Q��%>N/� AQ��?P�?P� 4�4%�%/�2/�%/$N�AP/#�O/$/>�?O��R#N� 4'4$ (NDT) ห%A//>�?
��2/�ค/4#�3� (Pressure Test) 2 4ห%3��%�?�?P#?�4%Q�O%3�2? (Radiographic Test) 
�O/��>��3Q�Nค%AP/�ห#4$O'2�O4$N�A/�N��ห/�หO4#�?P/4�N�>�/3��%4$ O'2�3�QหO#?
%2���4%�//�B�4�N�O4� 4�4� P�$�CO��>�3�>�4�ค/%�%/�2/�O'2�>� Film 
Badge �N/�N�O4��>�3�>�4�  %O/#�3Q�หO4##>QหO�CO�?PR#N#?2N/�N�?P$/�O/�N�O4#4Q� AQ��?P
�3��'N4/P�$N�O��4�  

- �%/�2/�2"4 %�$��์N�AQ/��O� %O/#�3��@��O/#C'�4%�%/�2/��N/�� 4//�R�Q�O
�4�N AP/�%/�2/�2"4 O�/�N/ 

- �%/�2B�"4 �3P/R�O'2�%/�2B�"4 N >P#N�>#�4#�ั��3$N2?P$��/��CO��>�3�>�4� N�็�
�%2� 4�?'2 _ ค%3Q� 

- �3�QหO#?/B��%�์��# $4�4'N�AQ/��O��%2� 4%�$��์�?P� 4R�Q�O�%/�2"4 O�/�N/ O'2
2�4�?ค/�คB#ค/4#�3��P4�O'2/ห%A/2�4��?P��>�3�>�4%ค/�คB#%2���4%��2N� 
�P4��%%#�4�>�4��N/  

- �3�QหO#?�4%/�%#/QหOค/4#%CO�4��O4�/4�?//�4#3$O'2ค/4#�'/�"3$/$N4�Nห#422#
QหO�3��CO��>�3�>�4��?PN�?P$/�O/� O'2N�็�R��4#��ห#4$�?PN�?P$/�O/� P�$ห3/�O/�?P 
� 4�4%�@�/�%# N�N� 
 ��%2N�?$�ค/4#�'/�"3$ O'2/>�?�4%��>�3�>�4�/$N4��'/�"3$Q�N��%2��

�4%��2N��P4��%%#�4�>�4��N/ 
 �4%Q�O/B��%�์�O/��3�/3��%4$2N/��Bคค' 
 />�?�4%��>�3�>�%�?N�>�Nห�B�B�N�>� 
 �4%��# $4�4'N�AQ/��O� 
 �4%�3��?P/$N4��'/�"3$ 

 
-@!/�@/'Oอ��?%Oล>ค/&คB-�@/N�> อB&?!>Nห!B�P@�/?P/Oล>�@/ลB�Rห-O�@��P@�/?P/ 
- � 4ห��QหO AQ��?P2�4�?N�็� AQ��?Pห/�หO4# 2 4ห%3��Bคค'"4$�/��?PR#NN�?P$/�O/�  

P�$�O/�#?�4%�%/�2/�O'2ค/�คB#/$N4�Nค%N�ค%3� 
- �3�QหO#?%3Q/�3Q��%>N/�2�4�? O'2�3�QหO#?N�O4ห�O4�?P�%/��%4�CO'N�็��%2� 4 
- �CO'%3�14�O4$N�A/��?P%3Q/2�4�? P�$#?�O/ค/4#ห%A/23�'3�1�์O2���@��O/หO4# 

�3 ��N /R��?Q  <หO 4#2C��Bห%?P =  <หO 4#�B� R!O'2�N /�%2�4$R!= <หO 4#Q�O
P�%03 �์Nค'AP/��?P= 

- �>��3Q�Nค%AP/��3�N '>���>���Nค#?OหO��4##4�%�4� �O/� 4ห��ห%A/��ห#4$ 
�?PN�?P$/�O/� 
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- �%/�2/�O'2� 4%B�%3�14%2���4%��2N��P4��%%#�4�>�4��N//$N4�2#P 4N2#/  
P�$#?�4%N�O4%2/3� O'2� 4%B�%3�14 �3��N/R��?Q 
 �4%N�O4%2/3�%2���4%��2N��P4��%%#�4�>�4��N/ 

 2 4%/� AQ��?P%2���4%��2N��P4��%%#�4�>�4��N//$N4�2#P 4N2#/ P�$#?
ค/4#�?PN�็�R��4#�O/� 4ห��O'2��ห#4$�?PN�?P$/�O/� 

 2 4%/��O4$N�A/� P�$#?ค/4#�?PN�็�R��4##4�%�4�O'2��ห#4$�?PN�?P$/�O/� 
 2 4%/�O'223�N���4%�%B��3/�/�O�/�N/2N��P4��%%#�4�> O'2�4%�3�N�42

�/��>��?P�>��3� P�$N� 42�%>N/��?P�>�/N/� �4��Q 4Rห'ห%A/�4�'4��3� 
P�$#?ค/4#�?PN�็�R��4##4�%�4�O'2��ห#4$�?PN�?P$/�O/� 

 �4%2 4%/�%/$%3P/ 
 2 4%/�%/$%3P/�/�%2���4%��2N��P4��%%#�4�>�4��N/ (Leakage Survey) 

P�$#?ค/4#�?PN�็�R��4##4�%�4�O'2��ห#4$�?PN�?P$/�O/� 
 �%/�2/�2"4 �/� Insulating Joint/Flange /N4#?�4%%3P/ห%A/'3�/��%

ห%A/R#N P�$#?ค/4#�?PN�็�R��4##4�%�4�O'2��ห#4$�?PN�?P$/�O/�  
 �4%� 4%B�%3�14%2��%2���4%��2N��P4��%%#�4�>�4��N/ 

 �%/�2/�%2�3�O%��3�R!!O4�?PQ�O�O/��3��4%�3��%N/��/�%2���4%��2N�
�P4��%%#�4�>�4��N/ P�$#?ค/4#�?PN�็�R��4##4�%�4�O'2��ห#4$ 
�?PN�?P$/�O/� 

 �%/�2/�%2���N4$�%2O2R!!O4P�$ Rectifier QหO�3�%2���O/��3��4%�3�
�%N/� P�$#?ค/4#�?PN�็�R��4##4�%�4�O'2��ห#4$�?PN�?P$/�O/� 

- �CO'%3�14�O4$ห%A/Nค%AP/�ห#4$N�A/� O2��� 4Oห�N��/�%2���4%��2N� 
�P4��%%#�4�>�4��N/ O'2N���/�2�4�? P�$/$N4��O/$�O/�#?�O/ค/4# <�N/2N� 
�P4��%%#�4�>= �AP/�CO%3�Q�/�B�4� O'2ห#4$N'�P�%03 �์2 4ห%3�O�O�Nห�BQ��%�?
N�>�Nห�B�B�N�>��/�%2���N/ �4#��ห#4$�?PN�?P$/�O/� 

- �%224�ห�N/$�4�N�O4�/� AQ��?P�?P%2���4%��2N��P4��%%#�4�>�4��N/�3��N4� O'2
O�O��>��%%#Q� N Q�N��%2�� (Right of Way; ROW) N�็��4%'N/�ห�O4 

- �3�� 4O�N� 3� �%2�423# 3��์ห%A/QหO�O/#C'%4$'2N/?$�O�/�N/2N��P4��%%#�4�> 
ค/4#%CO�O4�/4�?//�4#3$O'2ค/4#�'/�"3$O�N�%2�4���?P/$CN�%>N/�Q�'ONค?$�O�/
�N/2N��P4��%%#�4�>ห'3��4��?P�N/2%O4�O'O/N2%O� %/#�3Q��/ค/4#%N/##A/QหO�N/$
2/�2N/��CO' หO4#�COQ�#4� 4�>��%%#�?P/4��N/QหON�>��4%%3P/Rห'�/��P4��%%#�4�> 
 

  -@!/�@/N!/?.-ค/@-*/Oอ-Oล>�@/'�>&?!>�@% �/�?N�> �@//?P/Rหล�อ��P@�$//-�@!> 
- �3�QหO#?0C�$์��>�3�>�4%ค/�คB#%2���?P%3�O�O�Nห�B�B�N�>��'/� `b �3P/P#� P�$O2��

ห#4$N'��>��N/���O4$N�A/�O�/�N/2N��P4��%%#�4�> 
- �3�� 4O��%2�3�Nห�B�B�N�>� P�$� 4ห��%4$'2N/?$��/��4%O�O�Nห�B O2���3Q��/�

O'2%4$'2N/?$��4%� 4N�>��4%QหO�3�0C�$์�3��4�4%Nห�B�B�N�>� O'2�CO�?P#?2N/�
N�?P$/�O/�� 4R�Q�ON�็�คCN#A/Q��4%��>�3�> O'2� 4O���3��'N4/R��>��%2�40R/O  
� 2�4��?P%4��4%O'2�B#���?PN�?P$/�O/� ห%A/ห�N/$�4�N�O4�/� AQ��?P 
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- %/�%/#O'2�3�� 4%4$�4%ห#4$N'�P�%03 �์�/�ห�N/$�4��?P�O/��%224��4�Q�
�%�?N�>�Nห�B�B�N�>� N�N� 2�4�?� 4%/� ห�N/$�4��O/��3�O'2�%%N�424�4%�"3$ 
P%� $4�4' N�็��O� 

- �%224��3�ห�N/$�4��O/��3�O'2�%%N�424�4%�"3$ 2�4�?� 4%/� O'2ห�N/$�4�
N�O4�/� AQ��?P�?PN�?P$/�O/� N AP/24#4%�QหOค/4#�N/$Nห'A/R�O�3��?N#AP/N�>�Nห�B�4%�์
�B�N�>� 

- �3�QหO#?N�O4ห�O4�?P�%2� 4�?P�N4��4%�@�/�%#N�็��CO��>�3�>�4��4#���%2�%/�/N4�O/$
คB�2#�3�>O'2�4%�@�/�%#�CO��>�3�>�4� � 4ห�O4�?Pค/�คB#�CO' Q��%�?N�>��4%
%3P/Rห'�/��P4�  

- �3�QหO#?�4%�%2�3�"3$ค/4#%3��>��4#��ห#4$O�N�COR�O%3�ค/4#N2?$ห4$�4�"3$ 
/3�N�>��4��4%�%2�/��>��4%ค/�คB#�%2N"��?P  a �/�%2���4%��2N� 
�P4��%%#�4�>�4��N/�?P%2�B�@�N�AP/�R��/��4%�N4$คN4��N�$ �%�?�?P R�O%3� 
ค/4#N2?$ห4$ห%A/2C�N2?$�?/>��'/�%2$2� 4N�>��4% 

- �3�QหO#?N�O4ห�O4�?P�%2� 4Pค%��4%N�O4%N/#�@��O/#O��%2�3�Nห�B�B�N�>��%�?N�>� 
�P4�%3P/Rห' O'2N�>��4%'B�Rห#OQ� AQ��?P%2���4%��2N��P4��%%#�4�>�4��N/ �4#
��ห#4$�?PN�?P$/�O/� �4#�3Q��/���>�3�>�4��3��N/R��?Q 

 �4%/4�O���4%�@��O/# N�N� �3�QหO#?�4%�%2�B#N�%?$#�4%�@��O/#O��
%2�3�Nห�B�B�N�>�%2ห/N4�ห�N/$�4�"4$Q��/��CO�%2�/��>��4%%2���4%
��2N��P4��%%#�4�>�4��N/�?PN�?P$/�O/� N�็��O� 

 �4%�%224��4��3�ห�N/$�4�"4$�/�Q��4%�O/#O��%2�3�Nห�B�B�N�>�
�N4� N N�N� ห�N/$�4��O/��3�O'2�%%N�424�4%�"3$�O/��?P 2�4�?� 4%/� 
O'2P%� $4�4' N�็��O�  

 �4%N�%?$#ค/4# %O/#Q��3Q��/��4%��>�3�>�4#O�� O'2/B��%�์�B�N�>� 
N�N� �4%�%/�2/�/B��%�์�?PN�?P$/�3��4%�O/# �4%���/��3Q��/��4%
��>�3�>�4#O��%2�3�Nห�B�B�N�>� N�็��O� 

 �4%�%2�423# 3��์� 4ห���4%�O/#O��%2�3�Nห�B�B�N�>� N�N� �4%�>��O4$
�%2�423# 3��์�4%�O/#Q��%>N/� AQ��?P�?P�2�O/# O'2�%>N/�Q�'ONค?$� 
N�็��O� 

 �4%� 4N�>��4%�O/#O��%2�3�Nห�B�B�N�>��4#�?P� 4ห��R/O 
 �%2N#>��%22>��>"4 �/�O��O'2�4%�O/#%2�3�Nห�B�B�N�>� P�$/>Nค%42ห์

24Nห�B �ั�ห4O'2/B�2%%ค �4��4%�O/#O��%2�3�Nห�B�B�N�>� N AP/� 4R�
�%3��%B�ห%A/ 3��4QหO24#4%���>�3�>R�O/$N4�#?�%22>��>"4 �N/R�  

 %4$�4��'�4%�@��O/#O��%2�3�Nห�B�B�N�>��N/ห�N/$�4�/�B�4� O'2
N�O�%4$�4��4%�@��O/#�3��'N4/N�็�%2$2N/'4 _ �? N AP/QหOห�N/$�4�
/�B�4��?PN�?P$/�O/�N%?$��%/�2/�R�O 
 

 (ค) /@!1�@1!> !@/Oล>!1/�.อ&(ล�1>#& 
  Q�%2$2� 4N�>��4% /4�#?�4%N�O��N/$ห%A/�4�N�O��4�/B�3�>Nห�B%3P/Rห'�/��P4� �@P�2N��'
�%2���N/�CO��>�3�>�4� O'2�CO�?P/$CN/403$Q��%>N/�Q�'ONค?$� AQ��?P%2���4%��2N��P4��%%#�4�>�4��N/ �@�
� 4N�็��O/�#?�4%�3��@��4%N�>�/B�3�>Nห�BO'2�4%2/�2/�ห424Nห�B  %O/#�3Q�N2�//>�?�4%�O/��3�O�OR� 
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N AP/N�็��4%�O/��3�/B�3�>Nห�B�?P/4�N�>��Q 4R�O/?� �3��3Q��CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/
�2�O/���>�3�>�4##4�%�4%�>��4#O'2�%/�2/��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
  _) พ?O%#?N  @N%>%�@1 

  AQ��?PQ�N��%2���4%��2N��P4��%%#�4�>�4��N/ 
  `)  ?�%?!1/�/?  

- 2�>�>/B�3�>Nห�B�4%%3P/Rห'�/��P4��%%#�4�> O'2Nห�B�B�N�>��?PN�>��@Q� 
- 2�>�>�4%N�O��N/$ O'2�4%�4�N�O�Q�%2ห/N4��4%��>�3�>�4�  
- �4%�%/�2B�"4 �3P/R�O'2�%/�2B�"4 N >P#N�>#�4#�ั��3$N2?P$��/��CO��>�3�>�4� 

  a) />$?�@1  @N%>%�@1 
- �3��@�2�>�>N�>�/B�3�>Nห�B�4%%3P/Rห'�/��P4��%%#�4�> O'2Nห�B�B�N�>��?PN�>��@Q�P�$

%2�B%4$'2N/?$� 24Nห�B />�?O�OR� �'�%2���?PN�>��N/2B�"4  O'2O�/�4��O/��3�
�4%N�>��Q 4  

- �3��@�2�>�>�4%N�O��N/$O'2�4%�4�N�O�Q�%2ห/N4��4%��>�3�>�4� 
- �%/�2B�"4 �3P/R��/��CO��>�3�>�4� O'2�%/�2B�"4 N >P#N�>#�4#�ั��3$N2?P$� N�N� 

N >P#N�>#�4%�%/�2/��4%R�O$>��/��CO��>�3�>�4��N/#� 4%B��N/2N��P4� N�็��O�  
  b) ค/@/"?N/1>0>N/ล@  @N%>%�@1 

- 2�>�>/B�3�>Nห�B�4%%3P/Rห'�/��P4��%%#�4�> O'2Nห�B�B�N�>��?PN�>��@Q� �B�ค%3Q� �'/�
%2$2N/'4� 4N�>��4% O'2�3�� 4%4$�4� N�็��%2� 4�B� _ N�A/� 

- 2�>�>�4%N�O��N/$O'2�4%�4�N�O�Q�%2ห/N4��4%��>�3�>�4� N�็��%2� 4�?'2 _ ค%3Q�   
- �%/�2B�"4 �3P/R�O'2�%/�2B�"4 N >P#N�>#�4#�ั��3$N2?P$��/��CO��>�3�>�4� 

N�็��%2� 4�?'2 _ ค%3Q� �'/�%2$2N/'4� 4N�>��4%  
  c) ห%N/0�@%1?&(> �อ& 

   �CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/ 
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c. /@!1�@1'้อ��?% O�OR� ล  !> !@/ Oล>!1/�.อ&(ล�1>#&.>N�O/ ลOอ/ �@��@1Nล>�Q�O�@%1>&&
�@1�%.N��P@�$11/�@!>#@�#NอO&&�?N/ค1@/Oล>"@/1 

 � 4O��N�็� ` O�� �3��N/R��?Q 
 _) �@1พ?�ห1?อห0@ Q�O�@%�?N/ค1@/ (Deactivate)  
 `) �@10�Nล>�Q�O�@%N'็%�@1"@/1 (Abandon) � 4O��N�็� ` />�? R�OO�N 
  `._) �4%�>Q��N/2N��P4��%%#�4�>R/OP�$R#N%AQ/�/�//��4� AQ��?P 
  `.`) �4%%AQ/�/��N/2N��P4��%%#�4�>//��4� AQ��?P  
  P�$�4%$�N'>�Q�O�4�N�็��4%�4/%�O/�#?�4%%AQ/$O4$�O4$O2���%>N/�N��%2���4%��2N�
�P4��%%#�4�>�4��N//23�'3�1�์N�A/�Q�N��%2���4%��2N��P4��%%#�4�>�4��N///�ห#� O'2/4�
� 4N�็��O/�#?�4%�%2N#>�ค/4#N2?P$�ห4��O/��4%Q�O/>�?�4%%AQ/�/��N/2N��P4��%%#�4�>//��4� AQ��?P 
 �4% 3�ห%A/ห$B�Q�O�4��3P/ค%4/ �CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/�2�O/�
� 4N�>��4%�4#O���4�� 4%B�%3�14%2���4%��2N��P4��%%#�4�>�4��N/ N AP/QหO%2��$3�ค�#?ค/4#�'/�"3$
 %O/#�?P�2� 4�'3�#4Q�OQห#N O'2N�็��4%'�ค/4#/>���3�/'�O4�ค/4#�'/�"3$�%�?N�>�Nห�B�B�N�>� 
�P4��%%#�4�>�?PคO4�/$CNQ��N/2N��P4��%%#�4�>N�>��4%%3P/Rห' 2N/��4%$�N'>�Q�O�4�N�็��4%�4/%�O/��3�N�%?$#
#4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/# 2 4ห%3��4%N'>�Q�O�4�%2���4%��2N�
�P4��%%#�4�>�4��N/ P�$O�N�//�N�็� ` %2$2 R�OO�N %2$2N�%?$#�4%$�N'>�Q�O�4�N�็��4%�4/% O'2%2$2
� 4N�>��4%$�N'>�Q�O�4�N�็��4%�4/% N AP/QหOค%/�ค'B#O'224#4%�'��'�%2��2>P�O/�'O/#QหOR�O#4��?P2B� 
 
c._ �@1พ?�ห1?อห0@ Q�O�@%�?N/ค1@/ (Deactivate) 
 �4% 3�ห%A/ห$B�Q�O�4��3P/ค%4/ �O/�#?�4%� 4%B�%3�14%2���4%��2N��P4��%%#�4�>�4��N/
�O/$%2���O/��3��4%�3��%N/� O'2$3�ค�#?�4%��>�3�>�4#O���4%� 4%B�%3�14N�N�N�?$/�3��?P#?�4%��2N�
�P4��%%#�4�>�4��N/�4#���> N AP/%/� 4�'3�#4Q�O�4�Qห#N /$N4�R%�O�4# �%2�4��$3�ค�#?ค/4#/>��
�3�/'�O4�ค/4#�'/�"3$�4��4%�4%%3P/Rห'O'2�>�R!�/��P4��%%#�4�>�?P$3�ค�Nห'A//$CN"4$Q��N/2N�  
�P4��%%#�4�> �3��3Q�#4�%�4%�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/#�?P�2N�>��@Q� 
�@�� 4N�็��O/�� 4N�>��4%N�N�N�?$/�3�%2$2�4%� 4N�>��4%���>  
 
c.` �@10�Nล>�Q�O�@%N'็%�@1"@/1 (Abandon) 
 �'�%2���N/2>P�O/�'O/#�4��4%$�N'>�Q�O�4�N�็��4%�4/%�/�%2���4%��2N��P4��%%#�4�>
�4��N/ �@Q��3�/>�?�4%$�N'>��4%Q�O�4� �@P�� 4O��N�็� ` />�? R�OO�N �4%�>Q��N/2N��P4��%%#�4�>R/O 
P�$R#N%AQ/�/�//��4� AQ��?P O'2�4%%AQ/�/��N/2N��P4��%%#�4�>//��4� AQ��?P  �@P��'�%2��ห'3��N/
2>P�O/�'O/##4�4��>��%%#�N4� N N�N� �4%%2�4$�P4��%%#�4�>//��4��'N/�%2�4$�P 4� (Vent Stack)  
�4%%AQ/$O4$�O4$O2���%>N/�N��%2���4%��2N��P4��%%#�4�>�4��N//23�'3�1�์N�A/�O�/�N/2N� 
�P4��%%#�4�> N�็��O� �3��3Q�%4$'2N/?$��/�O����>�3�>�4%N AP/'��'�%2��2>P�O/�'O/# �@�24#4%�O�N�N�็� 
` %2$2 R�OO�N %2$2N�%?$#�4%$�N'>�Q�O�4�N�็��4%�4/% O'2%2$2� 4N�>��4%$�N'>�Q�O�4�N�็��4%�4/% 
�3��N/R��?Q 
c.`._ 1>0>N!1?0/�@10�Nล>�Q�O�@%N'็%�@1"@/1 
 %2$2N�%?$#�4%$�N'>�Q�O�4�N�็��4%�4/%�/�%2���4%��2N��P4��%%#�4�>�4��N/ �3Q��4%�>Q�
�N/2N��P4��%%#�4�>R/OP�$R#N%AQ/�/�//��4� AQ��?P  O'2�4%%AQ/�/��N/2N��P4��%%#�4�>//��4� AQ��?P 
N�O4�/�Pค%��4%%2���4%��2N��P4��%%#�4�>�4��N/�2�O/�� 4N�>��4%�N4� N N�N� �4%�3�N�%?$#�O/#C'  
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�?PN�?P$/�O/� �4%�%224��4� �4%/4�O���4� �4%� 4N�>��4%�4#��ห#4$O'2�O/� 4ห���/�ห�N/$�4�  
�?PO�/�N/2N��P4��%%#�4�> 4��N4� �4%N�%?$# AQ��?P�N/2%O4� N�็��O� �3��3Q� N AP/QหON�O4�/�Pค%��4%%2��
�4%��2N��P4��%%#�4�>�4��N/�%%'B/3��B�%22�ค์Q��4%�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/#�'/�
�N/�N/'4� 4N�>��4�Pค%��4% �@�ค/%��>�3�>�4#O����>�3�>�4%�O4�2>P�O/�'O/#�3��N/R��?Q 

(1) O����>�3�>�4%�O4�ค#�4ค#��2N� 
(2) O����>�3�>�4%�O4�23�ค#O'2�4%#?2N/�%N/#�/��%2�4�� 

 

 _. O(%'ฏ>&?!>�@1 O@%ค/%@ค/�%.N� 
  
 �4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N/ Q�%2$2N�%?$#�4%$�N'>�Q�O�4�N�็��4%
�4/%�3Q� �2�O/��3�� 4O����>�3�>�4%�O4�ค#�4ค#��2N� N AP/N�%?$#�4%�O/��3�O'2'��'�%2�� ห%A/'�
�ั�ห4�4%�?��/4�N2O��4�23��%�/��%2�4��ห%A/�B#���%>N/� AQ��?P�?PO�//4��N/ 4��N4� P�$#?
/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3�O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3�O'2'��'�%2�� ห%A/'��ั�ห4�4%�?��/4�N2O��4�23��%�/��%2�4��
ห%A/�B#���%>N/� AQ��?P�?PO�//4��N/ 4��N4�  

 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 

 /4�O��N2O��4��4%��2N�O'2' 4N'?$�/32�B/B��%�์ P�$�2�O/�O2��O���?PPค%��N4$
�%4�% %O/#%2�BN2O��4� �N/�N/'4�?P�2� 4N�>��4%��2N�O'2' 4N'?$�/32�B/B��%�์ O'2ห'?�N'?P$��4%��2N�
ห%A/�4%' 4N'?$�/32�B/B��%�์Q��3P/P#�N%N��N/��?P#?�4%�%4�%ห�4O�N�QหO2/�ค'O/��4#��ห#4$�?PN�?P$/�O/�  

 Q��%�?�?P� 4N�็��O/��?��/4�N2O��4��%4�%�/��%2�4��ห%A/�B#���2�O/��3�N�%?$#
�4�N�?P$��?PNห#422# %/#�3Q��2�O/�O2���O4$ ห%A/Nค%AP/�ห#4$N�A/� O'2R!�%2 %>�QหO�CO23��%24#4%�
#/�NหO�R�O/$N4��3�N��  

 �3�� 4O���4%�%224��4�ห�N/$�4��?PN�?P$/�O/� /$N4��O/$�%2�/��O/$ ห�N/$�4�
�COQหO/�B�4� ห�N/$�4�N�O4�/� AQ��?P O'2ห�N/$�4�2�3�2�B�/AP� N �?PN�?P$/�O/� N�N� � 4%/��4�ห'/� � 4%/�
Q��O/��?P N�็��O� P�$�2�O/�%2�B�AP/O'2N�/%์P�%03 �์�CO�>��N/Q�O���4%�%224��4� %/#�3Q��2�O/�
�%224��4�R�$3�ห�N/$�4��?PN�?P$/�O/��3��'N4/ N AP/QหO�%4��@�O���4��N/2%O4� O'2�3�QหO #?N�O4ห�O4�?P
/ 4�/$ค/4#22�/��4%�%4�% 

 O�O�QหO�CO/$CN/403$/�COQ�ON2O��4�23��%Q� AQ��?P�N/2%O4��%4�N�?P$/�3�%2$2N/'4Q��4%
� 4N�>��4%�N/�N%>P#�4%� 4N�>��4%R#N�O/$�/N4 _ 23��4ห์ 

 

 `. O(%'ฏ>&?!>�@1 O@%.?�ค/Oล>�@1/?.N/%1N//�อ�'1>�@�% 

  
 �4%� 4N�>��4�%2���4%��2N��P4��%%#�4�>�4��N/ Q�%2$2N�%?$#�4%$�N'>�Q�O�4�N�็��4%
�4/%�3Q� /4��N/QหON�>��'�%2�� O'2Nห�BN�A/�%O/�% 4ค4��N/�B#���?P/$CNQ�'ONค?$��3� AQ��?P%2���4%��2N�
�P4��%%#�4�>�4��N/ N�N� �BN�'2//� N2?$�%��/� �4%�?��/4�N2O��4�23��%�N4� N N�็��O� �3��3Q� 
O����>�3�>�4%�O4�23�ค#O'2�4%#?2N/�%N/#�/��%2�4���@�#?ค/4#� 4N�็�/$N4�$>P� �@P�O���3��'N4/�2N�O�
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�>��%%#�4%2%O4�ค/4#23# 3��์�3��B#��R� %O/# N �3��4%QหO�O/#C'�N4/24%�N4� N O'2%3�!ั�ค/4#NหO�
�4��%2�4�� N AP/QหON�>�ค/4#N�O4Q�O'2'�ค/4#/>���3�/'�/��B#���?P/4�N�>��@Q�O'2�'�%2���N4� N 
Q�%2ห/N4�� 4N�>��4� �3Q��?Q N AP/QหO�4%� 4N�>��4��N4� N N�็�R�/$N4�%4�%AP� 2%O4�ค/4##3P�Q� O'22%O4�
ค/4#23# 3��์/3��?�3��B#�� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� O'2'�
�'�%2��2>P�O/�'O/# �3��N/R��?Q 
 

 (�) /?!"@'1>.�ค์ 
 N AP/N�%?$#O���4��4%QหO�O/#C'�N4/24%�?P�C��O/� 2%O4�ค/4#N�O4Q� O'2'�ค/4#/>��

�3�/' %/#�@�2%O4�ค/4#23# 3��์/3��?�3��%2�4�� �B#�� 2�4��%2�/��4%Q�'ONค?$� O'2ห�N/$�4��?P
N�?P$/�O/�  

 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 

 �3�� 4O���4%QหO�O/#C'�N4/24%�N/�%2�4��O'2�B#���?PN�?P$/�O/� � 4ห��
%2$2N/'4� 4N�>��4% O'2/>�?�4%�?PQ�OQหONห#422# �@P��O/#C'�?P�2�O/�N�$O %N/$N4��O/$�O/��%2�/��O/$ 
�O/#C'Pค%��4% ค/4#%CON�?P$/�3��P4��%%#�4�> %2��ค/4#�'/�"3$ �4%/4�O���4� O'2#4�%�4%
�O/��3� O�OR� '� �>��4# O'2�%/�2/��'�%2��2>P�O/�'O/# 

 �%224�/ ��2O'22%O4�ค/4#คBO�Nค$�3��CO� 4�B#�� �%2�4��B#�� �CO� 4 AQ��?P�?PR/�N/
�'�%2��2>P�O/�'O/# O'2ห�N/$�4�N�O4�/� AQ��?P�?PN�?P$/�O/�/$N4�2#P 4N2#/ N AP/2%O4�ค/4#23# 3��์/3��? 

 O�O�O���4%� 4N�>��4�QหOค%/�ค'B# O'2�3P/�@��'BN#N�O4ห#4$�?PN�?P$/�O/��N/��4%
� 4N�>��4%�N/2%O4�Q� AQ��?P�3Q� N 'N/�ห�O4R#N�O/$�/N4 _ 23��4ห์ 
 
c.`._ 1>0>  @N%>%�@10�Nล>�Q�O�@%N'็%�@1"@/1 
 Q�%2$2� 4N�>��4%$�N'>�Q�O�4�N�็��4%�4/%�O/�#?�4%R'N�P4��%%#�4�>�?PคO4�/$CNQ��N/2N�//�
R� O'2#?�4%%AQ/$O4$�O4$O2���%>N/�N��%2���4%��2N��P4��%%#�4�>�4��N//23�'3�1�์�N4� N %/#�3Q�#?
�4%!AO�!CN��%2���4%��2N��P4��%%#�4�>�4��N/"4$ห'3��4��4%N'>�Q�O�4�N�็��4%�4/%�2�N/QหON�>�
�'�%2���4��>��%%#�O4��N4� N �3��3Q�N AP/N�็��4%�O/��3�O'2'��'�%2���?P/4��2N�>��@Q ��4�
�>��%%#�3��'N4/ �CO�%2�/��>��4%�O/�� 4N�>��4%�4##4�%�4%�O/��3� O�OR� O'2'��'�%2��
2>P�O/�'O/# �3��N/R��?Q 

(1) O����>�3�>�4%�O4�คB�"4 /4�40 
(2) O����>�3�>�4%�O4�N2?$� 
(3) O����>�3�>�4%�O4��>� 
(4) O����>�3�>�4%�O4�คB�"4 �Q 4�>/�>� O'2�>N/0/>�$4�4��Q 4 
(5) O����>�3�>�4%�O4��4%Q�O�%2P$��์�?P�>� 
(6) O����>�3�>�4%�O4�ค#�4ค#��2N� 
(7) O����>�3�>�4%�O4��4%�3��4%�/�N2?$ 
(8) O����>�3�>�4%�O4��4%%2�4$�Q 4O'2�O/��3��Q 4�N/# 
(9) O����>�3�>�4%�O4�23�ค#O'2�4%#?2N/�%N/#�/��%2�4�� 
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 _. O(%'ฏ>&?!>�@1 O@%ค@�.@พอ@�@0 

 
 �4%$�N'>�Q�O�4�N�็��4%�4/%�/��N/2N��P4��%%#�4�>�?P/$CNQ�O�>� /4�2N��'�%2���3�
คB�"4 /4�40 �3��3Q��@��O/��3�� 4O����>�3�>�4%�O4�คB�"4 /4�40 P�$#?/3��B�%22�ค์O'2ห'3��4%
��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

- N AP/'��%>#4��4%!BO��%2�4$�/��BN�'2//�Q��%%$4�40 
- N AP/'��4%N�>�#'"4/2�4�/4�40�4�Nค%AP/��3�% O'2Nค%AP/�$��์�?P//�2CN�%%$4�40 
- N AP/R#NQหON�>�ค/4#% 4ค4��N/�%2�4���?P/$CNQ��%>N/�Q�'ONค?$� 

 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/#?P/R' 

 �%/�2/�O'2� 4%B�%3�14Nค%AP/�#A/ Nค%AP/��3�% O'2Nค%AP/�$��์QหO/$CNQ�2"4 �?
 %O/#Q�O�4�/$CNN2#/ O'2N�็�R��4#��ห#4$�?PN�?P$/�O/�  

 �3�Nค%AP/�$��์�B�ค%3Q��?P�/�ห%A/N'>�Q�O�4� 
 �>��3Q��O4Q��3��BN�Q��%>N/� AQ��?P��>�3�>�4� O'2QหO�?� %#�Q 4ห%A/�3�QหO#?2>P���ค'B#

/$N4�#>��>�  
 N#AP/#?�4%��$O4$ห%A/��2N�/32�B�?P24#4%�!BO��%2�4$ห%A/��ห'N�'��� AQ��>/

�4%�%4�%�O/�#?�4%�>�ค'B#QหO#>��>� N AP/�O/��3��4%��ห'N�ห%A/!BO��%2�4$��2
��2N��'/�N2O��4� QหON�็�R��4#��ห#4$�?PN�?P$/�O/� 

 �O/�� 4ค/4#22/4�N01/32�B�?P%N/�ห'N��4��4%��2N� 
 �N/�� 4%�//��4� AQ��?PQหO'O4�� 4ค/4#22/4�'O/%��?P#?N01ห>� �>�Pค'� ห%A/

�%4$�?P/4��2�N/QหON�>�2"4 �?PN�็�/3��%4$ O'2ค/4#2��%������24�4%�2
ห%A/N2O��4�23��% 

 ค/�คB#ค/4#N%O/%��%%�B�Q��N/��?P�N4� AQ��?P�B#��QหOR#NN�>� a^ �>P'N#�%/�3P/P#�  
O'2ค/4#N%O/Q��N/��?P�N4� AQ��?P�3P/R�QหON�็�R��4#�O/� 4ห�� ห%A/��ห#4$�?P
N�?P$/�O/��/�O�N'2 AQ��?P 

 N#AP/� 4N�>��4%O'O/N2%O�QหO�ั��'��3��? �%�?�?PR#N24#4%�� 4N�>��4%QหOO'O/N2%O� 
Q�O�N'2/3� ค/%�3�QหO#?2>P���ค'B#/$N4�#>��>� ห%A/�?� %#�Q 4 O'O/� 4N�>��4%�ั��'� 
QหOO'O/N2%O�P�$N%O/ 

 Q���2��>�3�>�4��O/�%2#3�%2/3�QหON�>��4%!BO��%2�4$�/��BN�'2//��O/$�?P2B�  
 N#AP/� 4�4%�B�$O4$�N/2N��P4��%%#�4�>�N4��%>N/��B#�� �O4�N%A/�O'2���

�4�N�O4-//��%>N/� AQ��?P��>�3�>�4��B�$O4$QหO�?� %#�Q 4R#N�O/$�/N4/3�'2 ` ค%3Q� 
�%�?�?P/4�40OหO�ห%A/#?�%>#4��BN�'2//�2C� QหON >P#� 4�/�ค%3Q�Q��4%�?� %#�Q 4  
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 `. O(%'ฏ>&?!>�@1 O@%N.?0� 
 
 �>��%%#�4%$�N'>�Q�O�4�N�็��4%�4/%/4��N/QหON�>�N2?$��3�N�็��N/�23Q� N N�N� �4%R'N  
�P4��%%#�4�>//��4�%2���4%��2N��P4��%%#�4�>�4��N/ N�็��O� N AP/�O/��3�R#NQหON�>�N2?$��3�%��/� 
O'2�N/QหON�>�ค/4#N�A/�%O/�% 4ค4��N/�CO��>�3�>�4� �%2�4�� ห%A/�B#���?P�%>N/� AQ��?PQ�'ONค?$�O�/�N/
�P4��%%#�4�> �@��O/��3�� 4O����>�3�>�4%�O4�N2?$� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%
�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3��'�%2���O4�N2?$��N/�CO��>�3�>�4� �%2�4�� ห%A/�B#���?P�%>N/� AQ��?P
Q�'ONค?$�O�/�N/�P4��%%#�4�> 

 N AP/'�%2�3�ค/4#�3��/�N2?$��4��4%��>�3�>�4� 
 

 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
 O�O�QหO�CO� 4�B#�� O'2�%2�4���?P/$CNQ�'ONค?$��B�%2�4$�P4��%%#�4�>�%4��@�/3� 

N/'4 O'2�N/�N/'4�?P�2� 4N�>��4%'N/�ห�O4R#N�O/$�/N4 _ 23��4ห์ 
 QหO� 4N�>��4%%2�4$�P4��%%#�4�>�O/$/3�%4�4%Rห'�P 4  
 �CO��>�3�>�4�Q��%>N/��?P#?N2?$��3��O/�2/# Ear Plug ห%A/ Ear Muff �?P24#4%� 

'�N2?$�R�ON�็�R��4#���%2�%/�/N4�O/$�4%� 4ห��#4�%�4�Q��4%�%>ห4%O'2 
�4%�3��4%�O4�ค/4#�'/�"3$ /4�?//�4#3$ O'22"4 O/�'O/#Q��4%� 4�4�
N�?P$/�3�ค/4#%O/� O2�2/N4� O'2N2?$� 

 �%/�2/� O'2� 4%B�%3�14Nค%AP/�#A/ Nค%AP/��3�% Nค%AP/�$��์ ห%A//B��%�์/AP��?P
�N/QหON�>�N2?$��3� O'2N�็�R��4#��ห#4$�?PN�?P$/�O/� 

 Q��%>N/� AQ��?P�?P#?N2?$��3��O/�� 4ห��%2$2N/'4� 4�4��/��CO��>�3�>�4�QหON�็�R��4#
#4�%�4�%2�3�N2?$��?P$/#%3�R�OO'2N�็�R��4#��ห#4$� 4ห�� 

 Nค%AP/��3�%�'ห�3��?P#?N2?$��3��2�O/�ห'?�N'?P$��4%N%N�Nค%AP/�$��์/$N4�N%O/ O'2N�>�
Nค%AP/�$��์N� 42�N/�� 4�4�N�N4�3Q� O'2N#AP/Q�O�4�N2%O�O'O/QหOห$B�N�>�Nค%AP/��3�%
�3��?  

 N'A/�Q�O/B��%�์�?P#?%2�3�N2?$��P 4 ห%A/#?�4%//�O��QหO#?/B��%�์'�N2?$� 
ห'?�N'?P$��>��%%#�?P#?N2?$��3�#4�Q�N/'4�'4�คA� Q��%�?�?P#?ค/4#� 4N�็��O/�O�O�
�CO� 4�B#���?P/403$/$CNQ��%>N/� AQ��?P�3Q� N �N/�� 4N�>��4%R#N�O/$�/N4 a /3� 

 �O/�#?�COค/�คB#�4��?P#?ค/4#%CO�%/�2/�Nค%AP/�#A/ Nค%AP/��3�% O'2Nค%AP/�$��์ ห%A/
/B��%�์/AP��?P�N/QหON�>�N2?$��3� QหO/$CNQ�2"4 �?/$CNN2#/�N/��4%Q�O�4� ห4� �/N4
� 4%B��O/��N/#� 4%B��3��? 

 � 4ห����'�P�1 �%�?�?P�CO��>�3�>�4��N4�A�R#N��>�3�>�4##4�%�4%'��'�%2���?P
� 4ห��R/O 
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 a. O(%'ฏ>&?!>�@1 O@% >% 

   
 �4%�B�%N/�N AP/�B�$O4$�N/2N��P4��%%#�4�>� 4N�็��O/�� 4�4%�B�N�>�ห�O4�>��?P��ค'B#Nห�A/ 
O�/�N///� %/#�3Q��ั��'�QหO�'3�คA�2"4 N�># �@P��>��%%#�3��'N4//4�2N��'�%2���N/�4%N�1�%�%%#
�%>N/�Nห�A/O�/�N/ O'2/4�� 4QหON�>��4% 3��'4$�/��/��>�O'2�2'O4�'�2CNOห'N��Q 4�?P/$CNQ��%>N/�
Q�'ONค?$�R�O �@��O/��3�� 4O����>�3�>�4%�O4��>� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%
�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

- N AP/'��'�%2���N/�4%N�1�%�%%#�%>N/�Nห�A/O�/�N/2N��P4��%%#�4�> 
- N AP/�O/��3��4%�2'O4��/��/�/32�B O'2�>�'�2CNOห'N��Q 4�%%#�4�> 

 
 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 

 �4%�B�N�>�ห�O4�>�Q� AQ��?PN�1�%�%%#�2�O/�O$�ห�O4�>�//��4��>��3Q �'N4� 
N#AP/�2�ั��'��O/�Q�O�>��3Q�'N4��'��N/�O'O/�4#�O/$ห�O4�>� N AP/%3�14/>��%?$/3��B
Q��>�QหO#4��?P2B� 

 N#AP/�B�$O4$�N/2N��P4��%%#�4�>O'O/N2%O� QหO�#�>��'3�P�$N%O/ N AP/�O/��3��4%�2'O4�
 3��'4$�/��/��>� 

 �4%�#�>��'��O/�N�'?P$�>�N�>#R/O�%>N/��?P�B�$O4$�N/2N��P4��%%#�4�> P�$�O/�ค 4�@��@�
�4%$B��3/�/��>�Q�"4$ห'3�  

 ห'3��4%�ั��'�Q�O�N'2�N/�O'O/N2%O� �O/��%3�2"4 �>�O'2!AO�!C2"4  AQ��?P  
QหONห#A/�N�># O'2/ห%A/�'C� A�ค'B#�>� N�N� ห�O4O�� ห%A/ A���>�/AP��?PN�็� A� 
ห4�N4$O'2#?�4%N�%>�N�>�P�N%O/ �3Q��?Q QหON�็�R��4#�O/��'��3�N�O4�/� AQ��?P 

 �%�?�?P#?�4%�3�� 4�4��3P/ค%4/ O'2#?�4%�%3� AQ��?P P�$#?�4%Q�O�>�'C�%3��# ห%A/�%3�
%2�3�Q��%>N/� AQ��?PN�1�%�%%# �2�O/�� 4�>�'C�%3�//��4� AQ��?PQหOห#� P�$ AQ�'N4�
�2�O/�%/��O/$ '42�>�/$N4�ห�4ห%A//32�B/AP�Q��?PN�?$�Nค?$�ห%A/���4��N/�4%
�?��4� O'2�>��3Q��N/%2�4$�Q 4QหO /N ?$� �3Q��?Q QหON�็�R��4#�O/��'��3�N�O4�/�
 AQ��?P 

 N#AP/�B�$O4$�N/2N��P4��%%#�4�>N2%O�N%?$�%O/$ QหO�CO%3�Nห#4� 4�4%คA�2"4  AQ��?P  
�?P#?�4%�B�$O4$�N///�QหO/$CNQ�2"4 N�># ห%A/Q�'ONค?$�2"4 N�>#P�$N%O/�?P2B� 

 �4%�B�$O4$�N/Q� AQ��?P�?P#?ค/4#N2?P$��N/�4% 3��'4$�/��>� ห%A/#?2"4 N�็��>�/N/� 
QหO�>��3Q�Nค%AP/�#A/ ห%A//B��%�์�O/��3��4%�'N#�/��>� N�N� Sheet Pile ห%A/Q�O 
Trench Box QหONห#422#�3�2"4  AQ��?P 

 Q� AQ��?P'4��3�2C��2�O/�#?�4%�O/��3��4% 3��'4$�/�%N/��B� �>� O'2ห>��%>N/�
Q�'ONค?$�  

 Q��%�?�?P#?�����O/�� 4ค3��>�ค/�คB#�>0�4��4%Rห'�/��Q 4 N AP/�O/��3��4%�2'O4�
 3��'4$�/��>��?P/4�N�>��@Q� 
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 �3��2�/�QหONห#422#�3�2"4  AQ��?P O'2�O/��%3�%2�3�QหO#?ค/4#'4�N��?P
Nห#422# N AP/ห'?�N'?P$��4%N�'?P$�O�'�2"4 �>N/0"4$�/�O'2'��4%N'AP/�Rห'
�/��2�/��>�O'2ห>�'�2CNOห'N��Q 4ห%A/ AQ��?P%/�%3��Q 4�>Q� 

 Q� AQ��?PN�1�%�%%#�O/�� 4N�>��4%O$��>��3Q���//��N/�� 4N�>��4%Nค'AP/�$O4$
Nค%AP/��3�%O'2/32�B/B��%�์�N4� N �� AQ��?P�?P�2�B�$O4$�N/2N��P4��%%#�4�> N AP/'�
�4%��/3��/��>� 

 �O/��>��3Q�%3Q/ห%A//32�B�3��2�/� N AP/�O/��3��4%�2'O4��/��>��4��>��%%#�4%�B�
$O4$�N/2N��P4��%%#�4�>'�2CNOห'N��Q 4 

 %3�14�O�R#O/ A�ค'B#�>��%>N/��'>P�R/OQหO#4��?P2B� O'2ห'?�N'?P$��4%%AQ/$O4$ A�ค'B#�>�
�%>N/��'>P��?P�N/2N��P4��%%#�4�>�3��N4� 

 �N/��?P2"4 /4�40OหO�O'2#?'# 3�O%� �O/�#?/>�?�4%ค/�คB#�4%!BO��%2�4$�/��/��>� 
 

 b. O(%'ฏ>&?!>�@1 O@%ค@�.@พ%O @(>/ >% Oล>%>N/0/>#0@#@�%O @  
 
 �>��%%#�4%�B�$O4$�N/2N��P4��%%#�4�>�?P�3��N4�ห%A/�%>N/��?P/$CNQ�'OOห'N��Q 4/%4�%2�4$�Q 4/
%N/�%2�4$�Q 4 N�N� �4%�3�N�%?$# AQ��?P�B�$O4$�N/ �4%Q�ONค%AP/��3�% �4%%AQ/$O4$/B��%�์�N4� N Nห�A/ AQ��>� O'2
�4%�B�N�>��>/�>�N AP/�B�$O4$�N/ N�็��O� /4�2N��'�%2���N/คB�"4 �Q 4Q�Oห'N��Q 4�>/�>�O'2%2���>N/0/>�$4
�4��Q 4R�O �3��3Q��@�� 4N�็��O/��3�� 4O����>�3�>�4%�O4�คB�"4 �Q 4�>/�>� O'2�>N/0/>�$4�4��Q 4 P�$#?
/3��B�%22�ค์O'2ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� '� �>��4#O'2�%/�2/��'�%2��2>P�O/�'O/# 
�3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

 N AP/�O/��3��4%�2'O4� ห%A/ 3��'4$�/��>�'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$
�Q 4�?P/$CNQ�'ONค?$� 

 N AP/�O/��3��4%��N�AO/��/��Q 4�>Q��4�2 4�3��4��3P/ค%4/ �?P 3� ห%A/�O4� 3� 
�CO��>�3�>�4�O'2หO/�2B�4Nค'AP/��?P'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4�?P/$CN
Q�'ONค?$� 

 N AP/�O/��3��4%��N�AO/��/��Q 4#3�ห'N/'AP�O'2/ห%A/24%Nค#?�?P%3P/Rห''�2CNOห'N��Q 4/
%4�%2�4$�Q 4/%N/�%2�4$�Q 4�?P/$CNQ�'ONค?$� 

 N AP/'��'�%2���N/�4%Q�O�Q 4�/��%2�4���?P/$CN�%>N/�Q�'ONค?$�Oห'N��Q 4/%4�
%2�4$�Q 4/%N/�%2�4$�Q 4 O'2�%>N/��O4$�Q 4 
 

(�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
-@!/�@/#?P/R' 
 N�O��/��>�QหOหN4��4��'>P�QหO#4��?P2B� ห4�#? AQ��?P� 4�3��2�O/��>��3Q�%3Q/�3��2�/� 

N AP/�O/��3��4%�2'O4��2�/��>�'�2CNOห'N��Q 4 
 �3�QหO#?หO/�2B�4N ?$� /�3�� 4�/��CO��>�3�>�4�Q� AQ��?P �3Q��?Q  QหON�็�R��4#

��ห#4$�?PN�?P$/�O/� O'2�O/�#?%2$2หN4��4�Oห'N��Q 4Q�'ONค?$�R#N�O/$�/N4 _c N#�%  
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 หO4#%2�4$�Q 4N2?$/�/�N2?$Q� N �?P$3�#>R�O�N4��4%� 4�3�'�2CNOห'N��Q 4 O'2�2�O/�
� 4N�>��4%� 4�3��Q 4N2?$/�/�N2?$�3��'N4/QหON�็�R��4#��ห#4$�?PN�?P$/�O/�  

 2 4�3��4��3P/ค%4/O'2/ห%A/�O4� 3��CO��>�3�>�4��O/��3Q�หN4��4�Oห'N��Q 4 R#N�O/$�/N4 
c^ N#�% N AP/�O/��3��4%��N�AO/��/��Q 4N2?$'�2CNOห'N��Q 4�%>N/�Q�'ONค?$� 

 ค/�คB#�CO'%2��� 4�3��Q 4N2?$QหO#?�%22>��>"4 �?/$CNN2#/ 
 �3�QหO#?/B��%�์�O/��3��4%%3P/Rห'�/��Q 4#3�O'224%Nค#?�N4� N  %O/#�3Q�/32�B�C��3�

ห%A/ AQ��?P%/�%3��4%�3�N�O��Q 4#3� N�N� �4�N�O�O'2%/�%3��Q 4#3�Q� AQ��?P�N/2%O4� 
N�็��O� �%�?�?P#?�4%ห�'O�%3P/Rห'O'2� 42N�/32�B�3��'N4/R�� 4�3�QหO�C�/>�?�4#
��ห#4$�?PN�?P$/�3��4%� 4�3��$2/3��%4$ 

 � 4ห��QหO�CO��>�3�>�4��O/�%2#3�%2/3��4%�N4$N��Q 4#3�O'224%Nค#?�N4� N #>QหON�>�
�4%��N�AO/��/��Q 4#3�O'224%Nค#?'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 O'2
Q�O Hand Pump ห%A//B��%�์/AP��?P#?ค/4#Nห#422# 

 หO4#'O4�/B��%�์ Nค%AP/�#A/ O'2Nค%AP/��3�% O'2/ห%A/%2�4$�Q 4�>Q� �Q 4��N�AO/� �Q 4#3�
Nค%AP/�Q�OO'O/ O'22>P���N�AO/�/AP� N '�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 

 หO4#�>Q��$2 24%Nค#?Q� N ห%A/�Q 4#3�Nค%AP/�Q�OO'O/ '�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�
%2�4$�Q 4 

 �3�QหO#?�?P%/�%3��$2Q��%>N/� AQ��?P�N/2%O4�/$N4�N ?$� / N�N� �3�ห%A/�B�%/�%3� 
N�็��O� P�$�2�O/�%/�%/#O'2�3�N�O��$2//��4� AQ��?P�N/2%O4�N�็��%2� 4 

 '��4%%��/��4�%2�4$�Q 4�%%#�4�>Q���2N�%?$# AQ��?P�B�$O4$ O'2ห'?�N'?P$��4%
�?��/4��4��Q 4 O'2�3�N�%?$#/�>��3Q��N/2 4ห%3�%2�4$�Q 4�3P/ค%4/ 

 ห'?�N'?P$��>��%%#�4%�B�$O4$�N/2N��P4��%%#�4�> �3��N4�Oห'N��Q 4/%4�%2�4$�Q 4/
%N/�%2�4$�Q 4 Q��N/�����ห�3� 

 ห'?�N'?P$��4%%2�4$�Q 4�4�%N/��B�/�N/�B�R�$3� AQ��?PQ�'ONค?$� �%�?�?PR#N24#4%�
ห'?�N'?P$�R�O�O/�R�O%3�/�B�4��4�N�O4�/� AQ��?Pห%A/ห�N/$�4��?PN�?P$/�O/� O'2
�2�O/�#?�4%�3��2�/��N/�%2�4$�Q 4R�$3� AQ��?P�3��'N4/ 

 ห'3��4��B�$O4$�N/O'O/N2%O�QหO�ั��'��3��? O'2�%3� AQ��?P%>#�'>P� �O/��Q 4QหO/$CNQ�
2"4 N�>#ห%A/�?�/N4N�># �3Q��?Q �O/�O�O�ห�N/$�4�/�B�4��?PN�?P$/�O/� 
 

-@!/�@/2 @ห/?&�@/�B .O@.#Nอ2N��P@�$//-�@!>#?P!? (N@%OหลN�%  @ 
 ห'?�N'?P$��4%�B�$O4$�N/2N��P4��%%#�4�>�?P�3��N4�Oห'N��Q 4Q��N/�����ห�3� O'2QหO

� 4N�>��4%QหOO'O/N2%O�P�$N%O/"4$Q� _ 23��4ห์ O'2�O/�O�O�QหO�B#���%>N/�
Q�'ONค?$��O��Q 4 O'2�O4$�Q 4�%4�'N/�ห�O4R#N�O/$�/N4 _ 23��4ห์ 

 N#AP/�B�$O4$O'O/N2%O��2�O/��%3�2"4  Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4QหO#?
2"4 �3�N�>#  %O/#�3Q��3�ห4O'2�'C� A�ค'B#�>�ห%A//32�Bค'B#�>�/AP��?PNห#422#N AP/'�
�4%�3�N�42 O'2 3��'4$�/��>��%>N/��'>P�'�2CNOห'N��Q 4 

 �%>N/� AQ��?P2C��3��O/�� 4%3Q/�3��2�/�O�N�N�็�%2�3��3Q��4#ค/4#Nห#422# N AP/
�O/��3��4%�2'O4� ห%A/ 3��'4$�/��>�'�2CNOห'N��Q 4 

 �4%%2�4$�Q 4//��4�%N/��B�/�N/�B� �O/�%2#3�%2/3��4% 3��'4$�/��>�'�2CN  
Oห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 
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 ห4�#?�4%�B�%N/�2 4ห%3��B�$O4$�N/2N��P4��%%#�4�> �@P�%N/��3��'N4/N�AP/#�3�Oห'N��Q 4/
%4�%2�4$�Q 4/%N/�%2�4$�Q 4 �2�O/�R#N�B��>Q�R/ON�็�N/'4�4� O'2�O/��>��3Q�%3Q/�3�
�2�/� O'2N01/32�B�3Q��O��Q 4 O'2�O4$�Q 4�/��B��?P�B�N�>��O/$  

 �>��3Q�/32�Bค'B#�>��?PNห#422#�%>N/� AQ��?P�?P#?ค/4#'4��3� �@P�N2?P$��N/�4% 3��'4$
�/��>�'�2CNOห'N��Q 4/%4�%2�4$�Q 4/%N/�%2�4$�Q 4 

 ห4�� 4N�็��O/��>��3Q��4��Q 4Q�Oห'N��Q 4�?P#?�Q 4Rห'�N4� QหO� 4�4�N�?P$��Q 4N AP/QหO�Q 4
Rห'�N4�R�O�3P/ค%4/ O'2Q��%�?�?P#?�4%�>��3Q��4��Q 4 �@P��N/QหON�>��'�%2���N/�COQ�O
�Q 4�%>N/��O4$�Q 4 �O/�2 4%/��Q 4Q�OQหO�3��COR�O%3��'�%2��QหO#?�%>#4�N ?$� / 

 

 c. O(%'ฏ>&?!>�@1 O@%�@1Q�O'1>P0�%์#?N >% 

 
 �4%%AQ/$O4$�O4$O2���%>N/�N��%2���4%��2N��P4��%%#�4�>�4��N/O'223�'3�1�์N�A/�%2��
�4%��2N��P4��%%#�4�>�4��N//4��O/�Q�ONค%AP/��3�%�'Q��4%%AQ/$O4$ O'2��//��/� AQ��?P �@P�/4�
�N/QหON�>��'�%2���N/2"4 �4%Q�O AQ��?PO'2N#AP/� 4N�>��4%%AQ/$O4$�O4$O'223�'3�1�์N�A/� %/#�@�
� 4N�>��4%$�N'>�%2���4%��2N��P4��%%#�4�>�4��N/O'O/N2%O� �CO�%2�/��>��4%�O/�� 4�4%!AO�!C O'2
� 4%B�%3�14 AQ��?P�/�%2���4%��2N��P4��%%#�4�>�4��N/N�># N AP/QหON�O4�/� AQ��?P24#4%�Q�O AQ��?PR�O/$N4�
#?�%22>��>"4  �@��O/��3�� 4O����>�3�>�4%�O4��4%Q�O�%2P$��์�?P�>� P�$#?/3��B�%22�ค์O'2ห'3��4%��>�3�>
�?PN�็�#4�%�4%�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

- N AP/�O/��3�O'2'��'�%2���?P/4��2N�>��@Q��N/�4%Q�O�%2P$��์�?P�>�Q��%>N/�
%2���4%��2N��P4��%%#�4�>�4��N/ 4��N4�O'2�%>N/�Q�'ONค?$� 

- N AP/!AO�!C AQ��?P�%>N/�%2���4%��2N��P4��%%#�4�>�4��N/N�># QหO24#4%�Q�O
�%2P$��์�?P�>�Q��O4��N4� N R�O/$N4�#?�%22>��>"4  
 

 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
  -@!/�@/2 @ห/?&*A %#?PN�1!/�//- 

- O�O�QหON�O4�/��?P�>�O'2N�1�%�%�%4�'N/�ห�O4�@��>��%%# O'2�N/�N/'4�?P�2
� 4N�>��4%R#N�O/$�/N4 a /3�  

- ห'?�N'?P$��4%� 4N�>��4%Q��N/�&�C�4'N�O�N�?P$/�'�'>��4��4%N�1�% 
- ��O��คN4N2?$ห4$�N/ A��'�4��4%N�1�%QหO�3�N�1�%�%�4#ค/4#Nห#422# O'2

N�็��%%#P�$�O/�� 4�4%��'�%N/#�3��N/�N�O4� 4N�>��4%Q� AQ��?P 
- N%N�� 4N�>��4%QหOO'O/N2%O�P�$N%O/�?P2B� N AP/'��4%%��/��4%Q�O AQ��?P�/�N�1�%�% 
- N'A/�Q�O/>�?�4%Q��4%%AQ/$O4$/�B�$O4$QหO#?�'�%2���O/$�?P2B�  
- O�O�QหON�1�%�%ห%A/N�O4�/� AQ��?P�%4�"4$ห'3��4%!AO�!C AQ��?PO'O/N2%O� 
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  -@!/�@/2 @ห/?&*A %#?P�อ�ห%N/.�@%อ%Bญ@!ห/Aอห%N/.�@%N�O@�อ�*A %#?P#?PN�?P./�Oอ� 
- O�O�QหOห�N/$�4�N�O4�/� AQ��?PQหO�%4��@�O���4%� 4N�>��4�%AQ/$O4$�O4$/23�'3�1�์

�N4� N O'2�4%!AO�!CN���4� %/#�3Q���>�3�>�4#N�AP/�R��?PR�O��'�R/O�3�ห�N/$�4�
N�O4�/� AQ��?P 

- O�O�ห�N/$�4��?PN�็�N�O4�/� AQ��?P�%4�N#AP/� 4N�>��4%%AQ/$O4$�O4$/23�'3�1�์�N4� N
O'2!AO�!CN��%2���4%��2N��P4��%%#�4�>�4��N/O'O/N2%O� 

- O�O�QหOห�N/$�4�N�O4�/� AQ��?P�%4�"4$ห'3��4%!AO�!C AQ��?PO'O/N2%O� 
  

 d. O(%'ฏ>&?!>�@1 O@%ค/%@ค/�%.N� 
 
 �4%Nค'AP/�$O4$ห%A/��2N�/32�B/B��%�์O'2�N/2N��P4��%%#�4�>//��4� AQ��?P /4��?��/4�
�4%�%4�% ห%A//4�2N��'QหO�%>#4��4%�%4�%�%>N/� AQ��?P��>�3�>�4%N >P#�@Q�Q��N/�N/'4ห�@P� �3��3Q�   
N AP/'��'�%2���3��'N4/ �@��O/��3�� 4O����>�3�>�4%�O4��4%ค#�4ค#��2N� P�$#?/3��B�%22�ค์O'2
ห'3��4%��>�3�>�?PN�็�#4�%�4%�O/��3� O�OR� O'2'��'�%2��2>P�O/�'O/# �3��N/R��?Q 
 
 (�) /?!"@'1>.�ค์ 

- N AP/'��'�%2���N/�4%�?��/4��%>N/�Rห'N�4� ห%A/�4�N�O4�?PO�/�N/2N��P4��%%#�4�>
�3��N4� 

- N AP/'��'�%2���N/�4%�?��/4��4%23��%�/��COQ�ON2O��4� 
 

 (�) /@!1�@1'้อ��?% O�OR� Oล>ล (ล�1>#& 
-@!/�@/#?P/R' 
 �3�QหO#?�O4$ห%A/Nค%AP/�ห#4$N�A/� O'2R!�%2 %>��%>N/� AQ��?P��>�3�>�4��?PNหO�R�O

/$N4��3�N���3Q�Q�N/'4�'4�/3�O'2�'4�คA� �N/��@� AQ��?P��>�3�>�4� R#N�O/$�/N4 
_c^ N#�% ห%A/N�็�R��4#ค/4#Nห#422#�/� AQ��?P O'2�O/� 4ห���/�ห�N/$�4�
N�O4�/� AQ��?P 

 QหO�3Q�N�� AQ��?P��>�3�>�4�//��4�N2O��4��%4�%QหO�3�N���O/$ค3�ค/��%?� %3Q/ O���3Q� 
ห%A/�%/$ '42�>� %/#�3Q��>��3Q��O4$ 23��4�N�A/�R!�%2 %>� O'2R!2N/�2/N4�  
Q�N/'4�'4�คA��'/�%2$2N/'4� 4N�>��4� 

 �3�QหO#?�4%�%2�423# 3��์N�?P$/�3��4%%3�O�O�Nห�B N2�/O�2 O'2%O/�N%?$�QหO
�B#��/�%2�4�� Q� AQ��?P��>�3�>�4��%4� 

 ค/�คB#ค/4#N%O/%��%%�B�Q��N/��?P�N4� AQ��?P�B#��QหOR#NN�>� a^ �>P'N#�%/�3P/P#� 
O'2ค/4#N%O/Q��N/��?P�N4� AQ��?P�3P/R� QหON�็�R��4#�O/� 4ห�� ห%A/��ห#4$ 
�?PN�?P$/�O/��/�O�N'2 AQ��?P  

 /�%# O'2ค/�คB# �3��4��3�%��?P N�?P$/�O/��3��4%��>�3�>�4��B�$O4$�N/2N� 
�P4��%%#�4�>QหO��>�3�>�4#���%4�% O'2�O/� 4ห��ห%A/��ห#4$�?PN�?P$/�O/� 
�'/�%2$2N/'4� 4N�>��4�/$N4�Nค%N�ค%3� 
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 �O/�N�O��/�/32�B /B��%�์QหON%?$�%O/$ R#N�?��/4��4��%4�% O'2��$O4$/32�B 
/B��%�์�?PR#NR�OQ�O�4�//��4� AQ��?P��>�3�>�4��3��? 2 4ห%3�/32�B�?P#?ค/4#� 4N�็��O/�
Q�O�4��2�O/��/�R/OQ��%>N/��?PNห#422# 

 ห4��4%��>�3�>�4�� 4QหO�O4$ Nค%AP/�ห#4$N�A/� 23��4�R! ห%A/�>/���� 4%B��O/�
%?�� 4N�>��4%�N/#O�# O'2QหO�3�� 4N�็��3��?%4$�4%�%/�2/�  %O/#�3Q�
� 4N�>��4%�%3��%B�O�OR��4#�3��?P�$N%O/�?P2B� 

 �3�QหO#?N�O4ห�O4�?P/ 4�/$ค/4#22�/��O4��4%�%4�%Q��%>N/� AQ��?P��>�3�>�4� 
2 4ห%3��%�?�?P#?�4%�>��3Q�ห%A/N�?P$��%4�% ห%A/�3P/P#�N%N��N/� �O/��3�QหO#?N�O4ห�O4�?P
N >P#N�>#  

 �3�QหO#? AQ��?P�/�%��%%�B�2 4ห%3�%3�-2N�/%/��$O4$Nค%AP/��3�% /32�BO'2/B��%�์
/$N4�N�็�%2N�?$� P�$R#N�?��/4��4%�%4�%  

 �%�?�B�$O4$�N/2N��P4��%%#�4�> �N4� AQ��?P�B#��QหON%N�� 4N�>��4%QหOO'O/N2%O�P�$N%O/
�?P2B� 

 ห'?�N'?P$��4%�B�$O4$�N/2N��P4��%%#�4�> Q��N/��3P/P#�N%N��N/�Q� AQ��?P�%4�%�>��3� 
 �4%�B�%AQ/�>/��� ห%A/Rห'N�4��2�O/�� 4�3�/$CNQ��%>N/��?P�//�B�4�N�N4�3Q� O'2

� 4N�>��4%N�>� AQ��?PN�N4�?P� 4N�็� 
 �%�?� 4N�็��O/��>��3Q� AQ��?P QหOQ�O AQ��?P�>/�%4�%R#NN�>� _ �N/��%4�% O'2Q�O AQ��?P

�4�N�O4N�N4�?P� 4N�็� P�$�O/��3�� 4�4�N�?P$��3P/ค%4/�?P#?O�/� 4O �ค/��%?� ห%A/
�%/$$4��3Q� 

 �3�QหO#?�4��O4#�3P/ค%4/�%>N/��?P� 4N�>��4%�B�$O4$�N/2N��P4��%%#�4�> �3��N4�
�4�N�O4-//��?P 3�/403$ �B#�� 2�4��%2�/��4% ห%A/Oห'N� 4�>�$�%%# 

 �O/���>�3�>�4#�O/� 4ห��ห%A/��ห#4$�?PN�?P$/�O/��'/�%2$2N/'4��>�3�>�4�/$N4�
Nค%N�ค%3� 

 N#AP/�B�$O4$�N/2N��P4��%%#�4�>O'O/N2%O�QหO�ั��'� AQ��?P�3��? 
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 �%/�2/� O'2%4$�4�2"4 �4%�์ %/#�3Q��4%� 4N�>��4%�?PR#N�'/�"3$ 
 � 4N�>��4%QหO#?�4%O�OR�2"4 �4%�์�?PN�>��4��4%� 4N�>��4%�?PR#N�'/�"3$ 

Q�N�AQ/��O� N AP/'��4%�4�N�O�O'2�4%N�O��N/$�4��4%� 4�4�  
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 �>��4#�4%��>�3�>�4#O����>�3�>�4%�O4�ค/4#�'/�"3$O'2/4�?//�4#3$ 
Q� AQ��?P��>�3�>�4��B�$O4$�N/2N��P4��%%#�4�> 

 N#AP/#?/B�3�>Nห�BN�>��@Q��4��4%� 4�4��O/�%4$�4�QหO�COค/�คB#�4��%4�P�$�3��? O'2
�3�� 4%4$�4��3��@��4%N�>�/B�3�>Nห�B�?P%2�B�@�24Nห�B />�?�4%O�OR� O'2ค/4#N2?$ห4$
�?PN�>��@Q� 

 �%/�2/� � 4%B�%3�14 Nค%AP/�#A/ Nค%AP/��3�% O'2Nค%AP/�$��์QหO/$CNQ�2"4 �?O'2
 %O/#Q�O�4�/$CNN2#/ O'2N�็�R��4#��ห#4$�?PN�?P$/�O/� P�$�CO�?P#?ค/4#%CO N%AP/�
Nค%AP/��3�%�3��'N4/N�็�/$N4��?  %O/#�3Q��3�� 4%4$�4%�%/�2/�N�็�%4$/B��%�์
/$N4�2#P 4N2#/ O'22 4N�4�'�4%�%/�2/�N�O�R/O�?Pห�O4�4�ห%A/�%>N/�Nค%AP/��3�% O'2
Nค%AP/�#A/�3Q� N  

 �3�QหO#?�O4$N�A/� 23�'3�1�์ ห%A/R!�%2 %>��?P24#4%�#/�NหO�R�O�3�N���3Q�Q�N/'4
�'4�/3�O'2�'4�คA� %/� AQ��?P��>�3�>�4��B�$O4$�N/2N��P4��%%#�4�>  N AP/O2��
N���?P/4�N�>�/3��%4$ �N/��@� AQ��?P��>�3�>�4�R#N�O/$�/N4 _c^ N#�% ห%A/N�็�R��4#
ค/4#Nห#422#�/� AQ��?P O'2�O/� 4ห���/�ห�N/$�4�N�O4�/� AQ��?P 

 �3�N�%?$#/B��%�์�3�N '>���>���Nค#?OหO��?P24#4%�Nค'AP/�$O4$R�OQ�� 4�/� 
�?PNห#422# Q� AQ��?P�?PN2?P$��N/�4%N�>�/3คค?"3$ 

 �3�QหO#?�B���# $4�4'N�AQ/��O�R/OQ� AQ��?P��>�3�>�4� P�$#?� 4�/�O'2�%2N"� 
�?PNห#422#�3�'3�1�2 AQ��?PO'2�>��%%#�4%�B�$O4$�N/2N��P4��%%#�4�> %/#�3Q��3�
QหO#?$4� 4ห�2 %O/#2 4ห%3��4%� 4�CO�%22�/B�3�>Nห�B2N�P%� $4�4'Q�'ONค?$��3��? 

 �O/�%2�Bห#4$N'�P�%03 �์�>��N/�/�2�4� $4�4'�?P/$CN�%>N/�Q�'ONค?$� AQ��?P
��>�3�>�4�O'2�2�O/��%224��4��3�2�4��?P�3��'N4/  

 �4%��2N�Nค%AP/�#A/ Nค%AP/��3�% O'2/32�B Q��4%�B�$O4$�N/2N��P4��%%#�4�>�O/�#? 
�4%�C�$@��O/$/32�B//B��%�์�?PO�O�O%�N ?$� /  

 � 4ห��O���4��B�$O4$�/�O�N'2 AQ��?PQหO2/�ค'O/��3�Q�O�N'2�>��%%# P�$N� 42
�%>N/��?P�N4�ห%A//$CNQ�'ONค?$� AQ��?P�?PR/�N/�'�%2��2>P�O/�'O/# 

 �>��%%#�4%�N/2%O4�Q� N �?P�O/�Q�O/B��%�์R!!O4�O/���>�3�>�4#��ห#4$�?PN�?P$/�O/�
/$N4�Nค%N�ค%3� 

 �%�?#?�?P 3��CO��>�3�>�4��O/��3�QหO#?2"4 O/�'O/#O'2%2��24�4%�C�P"ค/$N4�
N ?$� /O'2�C�ห'3�2B�4">�4' 
 

  -@!/�@/2 @ห/?&�@%�? N�O&/?2 BอB'�/�์2 @ห/?&�@%�B .O@. 
 �4%Q�O AQ��?P N AP/�3�N�O�/32�B/B��%�์�O/�R�O%3�/�B�4��4�N�O4�/��?P�>�ห%A/

ห�N/$�4��?PN�?P$/�O/��N/� 
 �O/�%3�142"4 O/�'O/#Q� AQ��?P�3�N�O�/32�B/B��%�์/$N4�N�็�%2N�?$� %/#�3Q�

�3�N�O�/32�B/B��%��์N4� N Q��%>#4�N�N4�?P� 4N�็� 
 Q��%>N/��?PN�O��Q 4#3�N�AQ/N '>�O'2�Q 4#3�ห'N/'AP�2 4ห%3�Nค%AP/�$��์�O/��3�QหO#?

"4��2%/�%3�ห%A/2%O4�O�/�O/��3� O'2N2%>#�O/$/32�B�O/��3��4%O %N�%2�4$
�/��Q 4#3� �@P�#?ค/4#�BR#N�O/$�/N4%O/$'2 __^ �/��3�N�O��Q 4#3��?P#?��4�Qห�N�?P2B� 
2N/�24%�>�R!/AP� N �2�O/�O$�N�O��4�/32�Bห%A/24%Nค#?�?P24#4%�� 4��>�>%> $4
23��4�R�O 
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 �4%คA� AQ��?Pห'3��4%��>�3�>�4��O/�N�O�/32�B/B��%�์ %/#�@��$2#C'�/$�N4� N QหO
N%?$�%O/$�N/�2N�#/� AQ��?P 
 

  -@!/�@/2 @ห/?&�@/�? N�O&#Nอ2N��P@�$//-�@!>Oล>�@%�%.O@.  
 �3�N�%?$#2>P�� 4N�็�2 4ห%3��4%$O4$O'2�4%�3�N�O��N/2N��P4��%%#�4�>QหO %O/# 
 �O/��3�ห4%��%%�B�O'2/B��%�์�?P� 4N�็�2 4ห%3��4%Nค'AP/�$O4$�@Q�%��4��%>N/�

 AQ��?P��>�3�>�4��B�$O4$R�$3� AQ��?P�3�N�O� 
 

-@!/�@/2 @ห/?&�@/�B .O@.#Nอ2N��P@�$//-�@!>�@P�อ.CNQ�ลONค?.��?&/>&&�@/�%2N�
�P@�$//-�@!>#@�#Nอห/Aอ/>&&2@$@/�C'P,คอAP% N #?P-?อ.CNN >- 

- �O/��%/�2/� $A�$3�� 4Oห�N� %2�3�ค/4#'@��/��N/2N��P4��%%#�4�>O'2/ห%A/
%2��24�4%�C�P"ค�?P#?/$CNN�># P�$�O/��%224��3��CO�%2�/��>��4%%2���4%
��2N��P4��%%#�4�>�4��N/�?P#?/$CNN�># N�O4�/�%2��24�4%�C�P"ค ห%A/ห�N/$�4��?P
N�?P$/�O/��N/���>�3�>�4� O'2��>�3�>�4#�O/� 4ห���O4�ค/4#�'/�"3$�/�O�N'2
ห�N/$�4�/$N4�Nค%N�ค%3� 

- Q��4%�B�N�>� AQ��?PN AP/� 4�4%�B�$O4$�N/2N��P4��%%#�4�> �%>N/�Q�'ONค?$��3�%2��
24�4%�C�P"ค/AP� N �?P#?/$CNN�># �2�O/�#?N�O4�/�%2��24�4%�C�P"ค ห%A/ห�N/$�4��?P
N�?P$/�O/�QหOค 4O�2� 4�N/��4%� 4N�>��4� 

- หO4#� 4N�>��4%�B�$O4$Q� AQ��?PN��%2���4%��2N��P4��%%#�4�>�4��N/ P�$#>R�O#?�4%
�>��N/ห%A/�%224��4��3��CO�%2�/��>��4%%2���4%��2N��P4��%%#�4�>�4��N/�N/�  

- �N/��4%� 4N�>��4��B�ห%A/�/�Q� AQ��?PQ�'ONค?$�%2���4%��2N��P4��%%#�4�>�4�
�N/�?P#?/$CN N�># �O/�R�O%3�ค 4O�2� 4�4��CO�%2�/��>��4%%2���4%��2N� 
�P4��%%#�4�>�?P#?/$CNN�># N AP/�O/��3��4%$B��3/�/��>��%>N/�O�/�N/O'2 AQ��?P
Q�'ONค?$� %/#�@�N�>��4%N >P#O%����3��N/�N/  
 

-@!/�@/2 @ห/?&�@%!? O.�#Nอออ��@�#Nอ�อ�/>&&�@/�%2N��P@�$//-�@!>#@�#Nอ
#?P-?�@/Q�O�@%อ.CN Q%ล?�1�> Hot Tap 
- �3�N�%?$#O���4%�3�O$��N/ /$N4��O/$�O/��%2�/��O/$ �3Q��/��4%� 4�4� 

%2$2N/'4�4%� 4�4� O'2#4�%�4%�O4�ค/4#�'/�"3$ 
- �3�N�%?$#�Bค'4�%�?P%3��>��/�Q��4%� 4N�>��4��%/�2/�Nค%AP/�#A/ O'2/B��%�์�?P

Q�OQ��4%�3�O$��N/ P�$#?N�O4ห�O4�?P�?P#?ค/4#%COค/4#� 4�4�N�็��COค/�คB#�CO' 
- �N/�N%>P#� 4N�>��4%�O/��3�QหO#?�4%�%2�B#�CO�?PN�?P$/�O/�N AP/�3��O/#ค/4#N�O4Q� 

�4%��>�3�>�4�O'2O���4%�3�O$��N/ 
- �3�N�%?$#O'2�%/�2/�/B��%�์ N AP/N�%?$#ค/4# %O/#2 4ห%3�Nห�B�B�N�>� �3��N/R��?Q 

 %��3�N '>�2 4%/�R/OQ� AQ��?P��>�3�>�4��'/�%2$2N/'4Q��4%� 4N�>��4% 
 %� $4�4'�4�P%� $4�4'Q�'ONค?$�  %O/# $4�4'R#N�O/$�/N4 _ ค� 2 4%/�

R/OQ� AQ��?P��>�3�>�4��'/�%2$2N/'4Q��4%� 4N�>��4% 
 Nค%AP/�2N�N2?$��3�N#AP/N�>��P4�%3P/ (Gas Detector) R#N�O/$�/N4 _ �B� Q� AQ��?P

��>�3�>�4� 
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 Nค%AP/��3�N '>�O����Nค#?OหO�R#N�O/$�/N4 ` Nค%AP/� 2 4%/�R/OQ� AQ��?P��>�3�>�4�
�'/�%2$2N/'4Q��4%� 4N�>��4%  

- �3�N�%?$#/B��%�์�O/��3�/3��%4$2N/��Bคค'�?P� 4N�็�QหOO�N�CO��>�3�>�4�  %O/#�3Q�
ค/�คB#�CO'QหOQ�O/B��%�์�3��'N4/�'/�N/'4�?P��>�3�>�4� O'2N�็�R��4#
�O/� 4ห����ห#4$�?PN�?P$/�O/� 

- หO4#�B�ห%A/�N/QหON�>��%2�4$R!Q��%>N/� AQ��?P��>�3�>�4� $�N/O��%�?�?PR�O%3�
/�B�4�QหO��>�3�>�4��?PN�?P$/�O/��3�ค/4#%O/� 

- �%224��4��3�2�4�?�3�N '>� ห%A/ห�N/$�4��O/��3�O'2�%%N�424�4%�"3$ 
Q� AQ��?PN AP/�/ค/4#�N/$Nห'A/�%�?N�>�Nห�B�B�N�>� 

- �%224��4��3�0C�$์/2N/���>�3�>�4%%2���N/ N AP/ค/�คB#ค/4#�3��/��P4�QหO/$CN
Q��N/��?P� 4ห��O'2O�O�N/'4N%>P#�O�-2>Q�2B��/��4� 

- �%224��4��3�2�4�?� 4%/�Q� AQ��?P N AP/�CO'ค/4#�'/�"3$�/��CO23��%/�4%23��%
����� 

- �4%N�AP/#$@�/B��%�์�N/O$��P4� (Branch Split Tee) N�O4�3��N/2N��P4��%%#�4�>N�>#
QหON�็�R��4##4�%�4� ห%A/�O/� 4ห����ห#4$�?PN�?P$/�O/�  

- �>��3Q�/B��%�์/3��>0�4�'# N AP/ค/4#�'/�"3$Q��4%� 4�4��?P�O/�23#�32�3� 
R/%2Nห$�/�24%Nค#?  

- 2�4��?P��>�3�>�4��O/�#?ค/4#�/O4�N ?$� / O'2#?/4�40�N4$N�22�/�  
- � 4ห���%>N/��?P� 4N�>��4%�3�O$��N/N�็� AQ��?P/3��%4$หO4##?Oห'N�� 4N�>��%2�4$R! 

ห%A/�>��%%#�?P� 4QหON�>��%2�4$R!Q�%2ห/N4��?P� 4N�>��4� 
- �3�QหO#?%2���4%�//�B�4�N�O4� 4�4�  
- �>��3Q��O4$N�A/� O'2%4/Nห'O�ห%A/O��ค/��%?��%>N/�P�$%/� AQ��?P�?P� 4N�>��4% 

P�$ >�4%�4QหO#?%2$2�'/�"3$ O'2R#N2N��'�%2���3�2"4  AQ��?P  
- �O/�ค/�คB#/3�%4�4%Rห'�/��P4��%%#�4�>"4$Q��N/2N��P4��%%#�4�> (N�>#) QหO/$CN

Q��N/�/%2�3��?PNห#422#  
- "4$ห'3��4�� 4�4%N�AP/#/B��%�์�N/O$��P4� (Branch Split Tee) N2%O�N%?$�%O/$O'O/ 

QหO� 4�4%�%/�2/�%/$N�AP/#O��R#N� 4'4$ (NDT) ห%A/O���4%��2/��O/$ค/4#�3� 
(Pressure Test) 

- � 4�4%��2/�%/$%3P/�@#%2ห/N4�ห�O4O�'� P�$Q�O/>�?�4%�?PN�็�R��4#�O/� 4ห��
��ห#4$�?PN�?P$/�O/� 

 
d. หล?�N��ฑ์�@1'ฏ>&?!>Q%�@1ล (ล�1>#& O@%/>0/�11/ 
d._ �@1ออ�O&& 

- �4%//�O��%4$'2N/?$�O'2�4%ค 4�/�%2���4%��2N��P4��%%#�4�>�4��N/  
QหON�็�R��4##4�%�4� ASME B31.8 #4�%�4� ASME Boiler and Pressure 
Vessel Code Section VIII #4�%�4� CSA Z662 #4�%�4� EN 1555 #4�%�4� 
EN 12007 ห%A/#4�%�4�/AP��?PN�?P$/�O/� 

- �N/2N��P4��%%#�4�>�O/�� 4�4�P'ห2 ห%A/  '42�>� ห%A//32�B/AP��?P#?คB�'3�1�2�4#
#4�%�4� ASME B31.8 #4�%�4� CSA Z662 #4�%�4� EN 1555 #4�%�4� EN 
12007 �?PQ�OQ��4%//�O�� ห%A/#4�%�4�/AP��?PN�?P$/�O/� 
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- /B��%�์Q�%2���4%��2N��P4��%%#�4�>�4��N/ N�N� '>Q� /B��%�์�%3�ค/4#�3� /B��%�์
ค/�คB#ค/4#�3�N�>� >�3� #4�%/3�ค/4#�3� /B�ห"C#> O'2/3�%4�4%Rห'�/��P4�  
 %O/#�>Q�2N/� �'/���/B��%�์O'22N/��%2�/��/��N/ �O/�N�็�R��4##4�%�4� 
ASME B31.8 #4�%�4� ASME Boiler and Pressure Vessel Code Section VIII 
#4�%�4� CSA Z662 #4�%�4� EN 1555 #4�%�4� EN 12007 �?PQ�OQ��4%//�O�� 
ห%A/#4�%�4�/AP��?PN�?P$/�O/� 

- �4%//�O��2�4�?�O/�Q�ON���์�3��N/R��?Q 
(_) #?�4�N�O4//��?P22�/�O'224#4%�Q�O�4�R�O�B�&�C�4' 
(`) #?�4%�O/��3��4%N�O4�@� AQ��?PO'2�4%��>�3�>�4�P�$R#NR�O%3�/�B�4�  
(a) #?�4%�>��3Q�/B��%�์2 4ห%3��4%�3�N�O� �3��4% O'2� 4�3��/�N2?$�?PN�>��@Q��4�

�4%��>�3�>�4��/�2�4�?  
- %2�3�N2?$�%2ห/N4��4%Q�O�4�N�็�R��4#��ห#4$�?PN�?P$/�O/�  
- 2�4�?�?P#?Nค%AP/�2C�/3��P4� �O/�#?Oห'N�� 4N�>� '3��4�2 4%/��?P#?ค/4#24#4%� 

�3��N/R��?Q 
(_) �N4$R!QหO%2���>�Nค%AP/��B�N�>�� 4�4�R�O 
(`) �N4$R!QหO%2��R!2N/�2/N4��B�N�>�N ?$� /�N/�4%��>�3�>�4%Q�"4/2�B�N�>� 
(a) %3�14%2���4%� 4�4�/AP�  N �?P� 4N�็��N/ค/4#�'/�"3$�/� �3��4� 

24�4%���ห%A/�O/��3�2>P�O/�'O/# 
- �?P�3�N�O��/�Nห'/�?P#4�3��P4��%%#�4�>�O/�R�O%3��4%//�O���3��N/R��?Q  

(_) �3Q�/$CNQ� AQ��?P�?P�'/�"3$�4��Q 4�N/# O�N��>��'N# ห>��'N# O'2O�/%/$N'AP/�
�4��%�?/>�$4  

(`) #?���N�O42CN2�4��?P�3Q�/B��%�์���N '>� O'2N�O4�@� AQ��?P�/�ห�N/$2�3�2�B�
�N4� N Q��%�?�B�N�>� 

(a) #?N�AP/�ห%A/%2���O/��3��4%%3P/Rห'ห%A/O %N�%2�4$�/��'>�"3��์ห%A/
24% >1�?PN�O�/$CN 

 
d.` �@1�Nอ.1O@� 

- �4%�N/2%O4�%2���4%��2N��P4��%%#�4�>�4��N/R#N/N4�2/$CN���>� Q�O�>� �N4� �O4# 
ห%A/ '/�24�4%�C�P"คห%A/��� �O/�N�็�R��4##4�%�4� ASME B31.8 #4�%�4� 
ASME Boiler and Pressure Vessel Code Section VIII #4�%�4� CSA Z662 #4�%�4� 
EN 1555 #4�%�4� EN 12007 ห%A/#4�%�4�/AP��?PN�?P$/�O/� 

- �4%N�AP/#�%%���N/N�O4�3��N/Q�%2���4%��2N��P4��%%#�4�>�?P#?�4%Q�O�4�/$CN 
�O/�� 4N�>��4%�4##4�%�4� ASME B31.8 #4�%�4� CSA Z662 #4�%�4� EN 1555 
#4�%�4� EN 12007 �?PQ�OQ��4%//�O�� ห%A/#4�%�4�/AP��?PN�?P$/�O/� 

- �N/��4%N�AP/#�%%���N/N�O4�3��N/Q�%2���4%��2N��P4��%%#�4�>�4��N/�?P#?�4%Q�O
�4�/$CN Q�'3�1�2 Hot Tap �O/��3�� 4O����>�3�>�4%N�AP/#�%%���N/O'2/B��%�์
Q�%2���N/ �@P�/$N4��O/$�O/��%2�/�R��O/$ �3Q��/��4%� 4�4� %2$2N/'4�4%
� 4�4� O'2#4�%�4%�O4�ค/4#�'/�"3$Q��4%N�AP/#�%%��  

- N#AP/� 4N�>��4%N�AP/#�%%���N/N�O4�3��N/Q�%2���4%��2N��P4��%%#�4�>�4��N/ 
�?P#?�4%Q�O�4�/$CNO'O/N2%O� �O/��%/�2/��B�N�AP/#�N/�4##4�%�4� ASME B31.8 
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#4�%�4� ASME Boiler and Pressure Vessel Code Section VIII #4�%�4� 
CSA Z662 #4�%�4� EN 1555 #4�%�4� EN 12007 �?PQ�OQ��4%//�O�� ห%A/
�4##4�%�4�/AP��?PN�?P$/�O/� 

- Q��%�?�?P#?�4%N�AP/#�%%���N/N�O4�3��N/Q�%2���4%��2N��P4��%%#�4�>�4��N/�?P
#?�4%��2/�ค/4#�3�O'O/ O'2�4%N�AP/#�N/�3��'N4/R#N24#4%���2/�ค/4#�3� 
�3Q�%2��R�O �N/2N/��?P� 4#4N�AP/#�%%���O/��N4��4%��2/�ค/4#�3��N/��4%
N�AP/#�%%�� O'2QหO#?2N/��?PR#N24#4%���2/�ค/4#�3�R�O�O/$�?P2B� 
 

d.a �@1  @N%>%�@1 
- �4%��>�3�>�4%O'2�4%� 4%B�%3�14%2���4%��2N��P4��%%#�4�>�4��N/ �O/�R�O%3�

�4%��2/�O'2�%/�2/��4%� 4N�>��4%�4##4�%�4� ASME B31.8 #4�%�4� 
ASME Boiler and Pressure Vessel Code Section VIII #4�%�4� CSA Z662 
#4�%�4� EN 1555 #4�%�4� EN 12007 �?PQ�OQ��4%//�O�� ห%A/#4�%�4�/AP�
�?PN�?P$/�O/� N AP/�O/��3�ค/4#N2?$ห4$�N/�%3 $์2>� 2>P�O/�'O/# O'2ค/4#�'/�"3$
�/��%2�4��O'2�CO��>�3�>�4� 

- �COR�O%3�Q�/�B�4�%2���4%��2N��P4��%%#�4�>�4��N/�4��%#�B%�>� '3��4� 
�O/�� 4N�>��4% �3��N/R��?Q 
(_) �3�� 4 ���/�O'2�%3��%B�คCN#A/��>�3�>�4%O'2� 4%B�%3�14QหO�3�2#3$  

�3�Nห�B�4%�์ P�$#?�O/#C'/>�?�4%� 4�4��?P2N�N2%>#QหON�>�ค/4#�'/�"3$ 
�O/��3��ั�ห42>P�O/�'O/# O'2��>�3�>�4%%2���4%��2N��P4��%%#�4�> 
�4��N//$N4�#?�%22>��>"4  

(`) O�O�QหO�CO�?PN�?P$/�O/��3��4%��>�3�>�4�%2���4%��2N��P4��%%#�4�>�4��N/�%4�
�@�/>�?�4%��>�3�>���4#�?P%2�BR/OQ�คCN#A/��>�3�>�4%O'2� 4%B�%3�14 �4# (_) 

- �%�?�COR�O%3�Q�/�B�4� � 4N�>��4%/N4�O4�QหO#?�4%��>�3�>�4%O'2� 4%B�%3�14%2��
�4%��2N��P4��%%#�4�>�4��N/O���� N AP/ค/4#�'/�"3$Q��4%��>�3�>�4%O'2
� 4%B�%3�14 �COR�O%3�Q�/�B�4��2�O/�O�O�QหO�CO%3��O4��%4� �3��N/R��?Q 
(_) 2"4 ห%A/2>P��?P/4��2�N/QหON�>�/3��%4$N�?P$/�3��4�� 4%B�%3�14%2���4%

��2N��P4��%%#�4�>�4��N/ N�N� /3��%4$�4��4%N�>�R!Rห#Oห%A/�4%%2N�>�
�4��4%� 4�4�Q� AQ��?P�?P#?24%�%2�/�R0P�%ค4%์�/� /3��%4$�4� 
�P4�R0P�%N���3'R!�์�?P#?�%>#4�/$CNQ�%2�3�/3��%4$ ห%A/ /3��%4$�4�%2�3�
�/��P4�ค4%์�/�R�//�R��์�?P� 4QหO�N/2N��P4��%%#�4�>N�>��4%�3��%N/� ห%A/
/3��%4$�4��4%��2N�/32�B/B��%� ์N�็��O� 

(`) �O/��>�3�>N AP/ค/4#�'/�"3$O'2�3Q��/��4%��>�3�>�?PN�็��%�?N� 42�4#
2"4 ห%A/'3�1�2�/��4%��>�3�>�4%O'2�4%� 4%B�%3�14 

(a) �4%��>�3�>�4#คCN#A/�4%��>�3�>�4%O'2� 4%B�%3�14/$N4�Nค%N�ค%3�  
- Q�%2ห/N4��4%� 4%B�%3�14%2���4%��2N��P4��%%#�4�>�4��N/ �COR�O%3�Q�/�B�4�

�O/�� 4N�>��4% �3��N/R��?Q 
(_) %2#3�%2/3�#>QหO�>��%%#�4%� 4%B�%3�14�N/QหON�>�/3��%4$�N/24�4%�2 ห%A/

2>P�O/�'O/# 
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(`) O�O�QหO�Bคค'�?PR#NN�?P$/�O/��3��4�� 4%B�%3�14P�$�%� �?PN�O4#4Q��%>N/��?P� 4
�4%� 4%B�%3�14�%4�N�?P$/�3��4%��>�3�>�4#�O/��>�3�> O'2�3Q��/��4%
� 4N�>��4% N AP/ค/4#�'/�"3$�/��Bคค'�3Q� N 

- �COR�O%3�Q�/�B�4��O/��3�� 4คCN#A/ค/4#�'/�"3$Q��4%� 4%B�%3�14 O'2N�O�%3�14
2 4N�4R/OQ��%>N/��?P#?�4%� 4%B�%3�14P�$/$CNQ�� 4Oห�N��?P�CO�?PN�?P$/�O/��B�ค�
24#4%�ห$>�Q�OR�O�N4$ 

- �COR�O%3�Q�/�B�4��O/�� 4N�>��4%�4#�O/� 4ห�� AQ��4��/��4%��>�3�>�4� 
�3��N/R��?Q 
(_) � 4%B�%3�14%2��2AP/24%O'2/B��%�์ QหO24#4%�� 4�4�R�O/$N4��'/�"3$O'2

#?�%22>��>"4  �3Q�Q���2�4%��>�3�>�4%���>O'2Q�"4/2�B�N�>� 
(`) /B��%�์�B���>��?P2�4�? �O/�� 4�4%��2/��4#/4%2O'2�4#�O/� 4ห���/�

#4�%�4��?PQ�OQ��4%//�O�� QหO24#4%���>�3�>�4%R�O/$N4��'/�"3$ 
(a) �3��@�คN4ค/4#�3��O4��4N�O4 (Suction) O'2�4//� (Discharge) �/�2�4�?

/$N4��N/N�AP/� 
(b) O2��� 4Oห�N��>�-N�>� /4'์/ห'3��/�2�4�?�4#O�/�N/2N��P4��%%#�4�>QหO

�3�N�� 
(c) O2��� 4Oห�N��>�-N�>� /4'์/�3�O$�%2�� /4'์/%2�4$�P4� O'2/4'์/ห'3�

/AP� N �/�2�4�?QหO�3�N�� 
(d) �O/��3�QหO#?�O4$ห%A/Nค%AP/�ห#4$N�A/�O2��� 4Oห�N�O�/�N/2N��P4��%%#�4�> 

P�$#?�O/ค/4#O2���AP/�CO%3�Q�/�B�4�O'2ห#4$N'�P�%03 �์2 4ห%3�O�O�Nห�B
Q��%�?N�>�Nห�B�B�N�>��3��N/2N��P4��%%#�4�> �3Q��?Q%2$2หN4�%2ห/N4��O4$ห%A/
Nค%AP/�ห#4$N�็�R��4#��ห#4$�/�ห�N/$�4�/�B�4��?PN�?P$/�O/� 

- �4%ค/�คB#O'2�>��4#2�4�2�/�%2���4%��2N��P4��%%#�4�>�4��N/ (Pipeline 
Control and Monitoring System) �O/�#? 
(_) /B��%�์O'2/>�?�4%�?P24#4%�ค/�คB#O'2�>��4#�4%��>�3�>�4%��2N� 

�P4��%%#�4�>�4��N/R�O 
(`) �4%N�O��3��@�N AP/O2���O/#C'�4%� 4�4��/�%2���4%��2N��P4��%%#�4�>

�4��N/ N�N� ค/4#�3� /3�%4�4%Rห' /B�ห"C#> %/#�@��O/#C'O'223��4�O�O�
N�A/��N4� N �?P24#4%�N%?$��C$O/�ห'3�R�O 

- �4%�%/��>��4#%2���4%��2N��P4��%%#�4�>�4��N/ �COR�O%3�Q�/�B�4��O/��3�QหO
#?O���4%�%/�2/�O'2N�O4%2/3�/$N4�2#P 4N2#/ N AP/�CO'�O/��3�%2���4%��2N�
�P4��%%#�4�>�4��N/ �B#�� O'22>P�O/�'O/# Q��%>N/�O�/�N/2N��P4��%%#�4�> 
2�4�?O'2�%>N/�Q�'ONค?$� 

- �COR�O%3�Q�/�B�4��O/�#?�4%�%>ห4%�3��4%N%AP/�ค/4##3P�ค�O�O�O%��/�%2���4%
��2N��P4��%%#�4�>�4��N/ N AP/QหO#3P�Q�/N4%2��24#4%�Q�O�4�R�O/$N4��'/�"3$ 

- ห4��COR�O%3�Q�/�B�4� �ค/4#�>����>�N/%2���4%��2N��P4��%%#�4�>�4��N/ �4��?P
R�O� 4ห��R/OQ�#4�%�4� ASME B31.8 #4�%�4� ASME Boiler and Pressure Vessel 
Code Section VIII #4�%�4� CSA Z662 #4�%�4� EN 1555 #4�%�4� EN 12007 �?PQ�O
Q��4%//�O�� �COR�O%3�Q�/�B�4��O/��3��@��O/#C'N AP/O2���@�%4$'2N/?$��/� 
ค/4#�>����>�3Q�  %O/#O2��/>�?�4%O�OR��O/$  
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d.b �@1Nล>�Q�O�@%1>&&�@1�%.N��P@�$11/�@!>#@�#Nอ 

- �4%N'>�Q�O�4�%2���4%��2N��P4��%%#�4�>�4��N/QหON�็�R��4##4�%�4� ASME 
B31 . 8  # 4� % � 4�  ASME Boiler and Pressure Vessel Code Section VIII 
#4�%�4� CSA Z662 #4�%�4� EN 1555 #4�%�4� EN 12007 ห%A/#4�%�4�/AP� 
�?PN�?P$/�O/� 

 
 
 



หนา 1 จาก 3 
 

แบบ สล.201-1 
 

 
 

กรมธุรกิจพลังงาน 
เรียน อธิบดีกรมธุรกิจพลังงาน/............................  วันท่ี.........เดือน.................. พ.ศ. ................ 
 

คําแนะนําในการกรอกแบบคําขอความเห็นชอบรายงานดานส่ิงแวดลอม โครงการระบบการขนสงกาซธรรมชาติทางทอ ระยะท่ี 1 
 

๑) ใหเติมเคร่ืองหมาย  ลงใน  ท่ีตรงกับความเปนจริง 
๒) เติมขอความอธิบายเพ่ิมเติมลงในตาราง/เสนประ 
 

สวนท่ี ๑ : ขอมูลเก่ียวกับโครงการ 
 

๑. เจาของโครงการ 
๑.๑ ช่ือนิติบุคคลเจาของโครงการ..............................................................................................................................................................  
๑.๒ เลขทะเบียนนิติบุคคล   
๑.๓ ท่ีอยูเจาของโครงการ  
เลขท่ี .................................... หอง ............................ ช้ัน ................. อาคาร .................................................... หมูท่ี .......................
ซอย ...................................... ถนน ............................................... ตําบล/แขวง ................................................................................
อําเภอ/เขต ..................................................... จังหวัด ................................................................ รหัสไปรษณีย .....................................
โทรศัพท ........................................ ตอ ................... โทรสาร ..................................... ตอ ................... มือถือ ....................................... 
อีเมล .................................................................................... เว็บไซต .................................................................................................... 
2. ผูรับมอบอํานาจ 
 นาย   นาง   นางสาว   อ่ืนๆ (ระบุ)………..................ช่ือ - นามสกุล.......................................................................................
เลขท่ีบัตรประจําตัวประชาชน  
เลขท่ี .................................... หอง ............................ ช้ัน ................. อาคาร ........................................................... หมูท่ี ................
ซอย ...................................... ถนน ............................................... ตําบล/แขวง ...................................................................................... 
อําเภอ/เขต ..................................................... จังหวัด ................................................................ รหัสไปรษณีย ..................................... 
โทรศัพท ........................................ ตอ ................... โทรสาร ..................................... ตอ ................... มือถือ ....................................... 
อีเมล .................................................................................... เว็บไซต ................................................................................................... 
3. ช่ือนิติบุคคลผูจัดทํารายงาน 
ช่ือนิติบุคคลผูจัดทํารายงาน ......................................................................................................................................................................
ใบรับรองเลขท่ี .......................................................... ใชไดจนถึงวันท่ี ....................... เดือน........................................ พ.ศ. .................... 
4. ผูติดตอประสานงาน 
 นาย   นาง   นางสาว   อ่ืนๆ (ระบุ)………..................ช่ือ - นามสกุล.......................................................................................
เลขท่ี .................................... หอง ............................ ช้ัน ................. อาคาร .................................................... หมูท่ี .......................
ซอย ...................................... ถนน ............................................... ตําบล/แขวง .....................................................................................
อําเภอ/เขต ..................................................... จังหวัด ................................................................ รหัสไปรษณีย .....................................
โทรศัพท ........................................ ตอ ................... โทรสาร ..................................... ตอ ................... มือถอื .......................................
อีเมล .................................................................................... เว็บไซต ....................................................................................................... 
 
 

 
 
 
 

(สําหรับเจาหนาท่ี) 

คําขอความเห็นชอบรายงานดานส่ิงแวดลอม 
โครงการระบบการขนสงกาซธรรมชาติทางทอ ระยะท่ี 1 

ข้ันตอนการพิจารณาตรวจสอบกล่ันกรองในเบ้ืองตน 

             

 

             

 



หนา 2 จาก 3 
 

 
5. ขอมูลโครงการ 
ช่ือโครงการ ...........................................................................................................................................................................................
ท่ีต้ังโครงการ 

ต้ังอยูท่ี  
(เชน นิคมอุตสาหกรรม/สวนอุตสาหกรรม/ 

เขตประกอบการอุตสาหกรรม ฯลฯ) 
ตําบล/แขวง อําเภอ/เขต จังหวัด 

    
   
   

    
   
   

6. รายละเอียดของโครงการ 
พ้ืนท่ีโครงการแบงออกเปน .......................... สวน ดังน้ี 

สวนของโครงการ   
(ระบุช่ือสวนพ้ืนท่ี

โครงการตามรายงาน) 

ชนิดของทอ 
(เหล็ก/HDPE) 

ขนาด
เสนผาศูนยกลาง 
(น้ิว/มิลลิเมตร) 

ความดันใชงาน
สูงสุด 
(บาร) 

ความยาวทอ 
(กิโลเมตร/เมตร) 

รวม 
(กิโลเมตร/เมตร) 

 
 
 
 
 

     

 
 
 
 
 

     

 
 
 
 
 

     

 
 
 
 
 

     

รวม  
 



หนา 1 จาก 2 
 

แบบ สล.201-2 
 

 
 

กรมธุรกิจพลังงาน 
เรียน อธิบดีกรมธุรกิจพลังงาน/............................    วันท่ี.........เดือน.................. พ.ศ. ................ 
 

คําแนะนําในการกรอกแบบคําขอความเห็นชอบรายงานดานส่ิงแวดลอม โครงการระบบการขนสงกาซธรรมชาติทางทอ ระยะที่ 2 
 

๑) ใหเติมเคร่ืองหมาย  ลงใน  ท่ีตรงกับความเปนจริง 
๒) เติมขอความอธิบายเพ่ิมเติมลงในตาราง/เสนประ 
 

สวนท่ี ๑ : ขอมูลเก่ียวกับโครงการ 
 

๑. เจาของโครงการ 
๑.๑ ช่ือนิติบุคคลเจาของโครงการ..............................................................................................................................................................  
๑.๒ เลขทะเบียนนิติบุคคล   
๑.๓ ท่ีอยูเจาของโครงการ  
เลขท่ี .................................... หอง ............................ ช้ัน ................. อาคาร .................................................... หมูท่ี .......................
ซอย ...................................... ถนน ............................................... ตําบล/แขวง ................................................................................
อําเภอ/เขต ..................................................... จังหวัด ................................................................ รหัสไปรษณีย .....................................
โทรศัพท ........................................ ตอ ................... โทรสาร ..................................... ตอ ................... มือถือ ....................................... 
อีเมล .................................................................................... เว็บไซต .................................................................................................... 
2. ผูรับมอบอํานาจ 
 นาย   นาง   นางสาว   อ่ืนๆ (ระบุ)………..................ช่ือ - นามสกุล.......................................................................................
เลขท่ีบัตรประจําตัวประชาชน  
เลขท่ี .................................... หอง ............................ ช้ัน ................. อาคาร ........................................................... หมูท่ี ................
ซอย ...................................... ถนน ............................................... ตําบล/แขวง ...................................................................................... 
อําเภอ/เขต ..................................................... จังหวัด ................................................................ รหัสไปรษณีย ..................................... 
โทรศัพท ........................................ ตอ ................... โทรสาร ..................................... ตอ ................... มือถือ ....................................... 
อีเมล .................................................................................... เว็บไซต ................................................................................................... 
3. ช่ือนิติบุคคลผูจัดทํารายงาน 
ช่ือนิติบุคคลผูจัดทํารายงาน ......................................................................................................................................................................
ใบรับรองเลขท่ี .......................................................... ใชไดจนถึงวันท่ี ....................... เดือน........................................ พ.ศ. .................... 
4. ผูติดตอประสานงาน 
 นาย   นาง   นางสาว   อ่ืนๆ (ระบุ)………..................ช่ือ - นามสกุล.......................................................................................
เลขท่ี .................................... หอง ............................ ช้ัน ................. อาคาร .................................................... หมูท่ี .......................
ซอย ...................................... ถนน ............................................... ตําบล/แขวง .....................................................................................
อําเภอ/เขต ..................................................... จังหวัด ................................................................ รหัสไปรษณีย .....................................
โทรศัพท ........................................ ตอ ................... โทรสาร ..................................... ตอ ................... มือถอื .......................................
อีเมล .................................................................................... เว็บไซต ....................................................................................................... 
 
 

คําขอความเห็นชอบรายงานดานส่ิงแวดลอม 
โครงการระบบการขนสงกาซธรรมชาติทางทอ ระยะท่ี 2 

ข้ันตอนการขอความเห็นชอบ 
 

             

 

             

 

 
 
 
 

(สําหรับเจาหนาท่ี) 



หนา 2 จาก 2 
 

สวนท่ี ๒ : เอกสารหลักฐานท่ีใชประกอบการพิจารณา 
 

  ชุดหนังสือรับรองนิติบุคคล ประกอบดวยหนังสือรับรองนิติบุคคลท่ีออกใหไมเกิน 6 เดือน (จํานวน 1 ชุด) 
  ชุดหนังสือมอบอํานาจ (ถามี) ซ่ึงติดอากรแสตมป พรอมสําเนาบัตรประชาชนของผูมอบอํานาจและผูไดรับมอบอํานาจ ท้ังน้ี 

ใหเปนไปตามกฎหมายท่ีเก่ียวของ (จํานวน 1 ชุด) 
  หลักฐานการย่ืนแบบ สล.201-1 ของการขอความเห็นชอบรายงานดานส่ิงแวดลอม โครงการระบบการขนสงกาซธรรมชาติทางทอ 

ระยะท่ี 1 (จํานวน 1 ฉบับ) 
  หลักฐานการแจงมติคณะทํางานพิจารณารายงานดานส่ิงแวดลอม โครงการระบบการขนสงกาซธรรมชาติทางทอ (จํานวน 1 ฉบับ) 
  รายงานดานส่ิงแวดลอมฉบับสมบูรณ จํานวน ๑ ฉบับ พรอมรายงานในรูปแบบไฟลอิเล็กทรอนิกสประกอบดวย รายงานดาน

ส่ิงแวดลอมฉบับสมบูรณ รายงานดานสิ่งแวดลอมฉบับสมบูรณท่ีไดปกปดขอมูลสวนบุคคลตามกฎหมายวาดวยขอมูลขาวสารของ
ทางราชการ และกฎหมายวาดวยการคุมครองขอมูลสวนบุคคล และรายงานตามลําดับการพิจารณาท้ังหมด 

  
   ขาพเจาขอรับรองวาเอกสารหลักฐานและขอความขางตนน้ีถูกตองและเปนจริงทุกประการ 
 

ลงช่ือ ...................................................... ผูย่ืนคําขอ 
      (........................................................) 
วันท่ี ...... เดือน ................................. พ.ศ. ............. 
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1@0�@1O�OR�N#ล?P0!O#ล�1@0�@! O@!.>P�Oว ลOอ/ 1>""�@1�!.N��P@� 11/�@!>�@��Nอ 

!@1@��?P 1 �1�?120�21N'ล?P0%O'ล��Oอ/Cล�อ�N�O2�อ�Pค1��2110&&�21�%2N��P2�$11/�2!>#2�#Nอ#?P22/21"  2N%>%�21R O P 0!Oอ�O�O�Oล0�1 2N�Nอ�221�21N'ล?P0%O'ล�QหO 
�1/$B1�>�พล1��2%#12&  1�!NอR'%?Q 

ล 2 1&#?P 120�21#?PN'ล?P0%O'ล� Nอ�221'10�อ& 
1 �21N'ล?P0%O'ล��APอ%>ค//N�!'10�อ&�21/2/%อB!22ห�11//N�!2N�N21>/อB!22ห�11//N�!พAQ%#?P

!2/#?P12��21� 2ห%  
 

1.ห%1�2Aอ10&BNห!B(ลค/2/� 2N'็% (ล�%2/P 0N�O2�อ�Pค1��21) 
`. Nอ�221หล1��2%'10�อ&�21 N'ล?P 0%O'ล��AP อ  N�N% '10�20
ค�0�11/�21�21%>ค/อB!22ห�11/OหN�'10N#0R#0 (12��>��2%BN&�12) 
ห%1�2Aอ�2��1/P1��2%อB!22ห�11/ห1Aอ2 2%1��2%อB!22ห�11/�1�ห/1  
N'็%!O% 

2 �21N'ล?P0%�APอ%>!>&Bคคล �APอPค1��21 �APอลC�คO2�อ�Pค1��21 ห1Aอ�21Pอ%�>��21 ห1Aอ�21"Aอค1อ�
�11/2>#$>N#?P >%  

1.ห%1�2Aอ10&BNห!B(ลค/2/� 2N'็% (ล�%2/P 0N�O2�อ�Pค1��21) 
2.ห%1�2Aอ11&1อ�%>!>&Bคคล (�&1&'ั��B&1%) 
3.Nอ�221�21"Aอค1อ��11/2>#$>N#?P >% 

3 �21N'ล?P0%#?Pอ0CN2 2%1��2%Qห�N 1.ห%1�2Aอ10&BNห!B(ลค/2/� 2N'็% (ล�%2/P 0N�O2�อ�Pค1��21) 
2.ห%1�2Aอ11&1อ�%>!>&Bคคล (�&1&'ั��B&1%)  
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!@1@��?P 2 �1�?120�21N'ล?P0%O'ล�120ล0Nอ?0 �อ�Pค1��2110&&�21�%2N��P2�$11/�2!>#2�#Nอ#?PN�O2�อ�Pค1��21!Oอ�N2%อ�1/$B1�>�พล1��2%พ>�21�2 Oล0!Oอ�R O11&ค/2/
NหO%�อ&�Nอ%  2N%>%�21�Nอ21O2�Q%2N/%#?P�อO�OR�N'ล?P0%O'ล�  1�!NอR'%?Q  

ล 2 1&#?P 120�21#?PN'ล?P0%O'ล� �อ&N�!�21N'ล?P0%O'ล� 120ล0Nอ?0 �Oอ/Cล#?P!Oอ�N2%อNพAPอ'10�อ&�21พ>�21�2 
1 �21N'ล?P0%O'ล�O%//2�#Nอ2N�

�P2�$11/�2!> Oล0/ห1Aอค/2/02/
#Nอ2N��P2�$11/�2!>&2�2N/% 

1. O%//2�#Nอ2N��P2�$11/�2!>01�อ0CNQ%พAQ%#?P0@�12�2�
�@P��ล2�O%/#NอN >/Q%1000 100 N/!1 P 0/2!1�21
'้อ��1% O�OR� ล  !> !2/ Oล0!1/�2อ&(ล�10#&
2>P�O/ ลOอ/#?P10&BR/O Q%120�2% O2%2>P�O/ ลOอ/01�ค�
ค1อ&คลB/"@�120�21#?PO�O�ค/2/'102�ค์�อN'ล?P0%O'ล�  
2. O%//2�#Nอ2N��P2�$11/�2!>01�ค�อ0CN Q%N�!10&&
Pค1��N2010&&�21�%2N��P2�$11/�2!>#2�#NอP 0/>$?�21
�Nอ21O2�R/NN'ล?P0%O'ล�R'�2�N >/ 
3. />$?�21�Nอ21O2�#?PO�O�ค/2/'102�ค์�อN'ล?P0%O'ล�2N�(ล
�10#&%Oอ0ล��/N2120�2% O2%2>P�O/ ลOอ/#?PR O11&ค/2/
NหO%�อ&R/OOลO/  
4.1000#2�/2�#Nอ2N��P2�$11/�2!>/?1000#?Pล %Oอ0ล�P 0
01�อ0CNQ%N�!พAQ%#?P0@�12#?P10&BR/OQ%120�2% O2%2>P�O/ ลOอ/#?P
R O11&ค/2/NหO%�อ&R/OOลO/ 

1. 10&BNห!B(ลค/2/� 2N'็% 
2. N'1?0&N#?0&120ล0Nอ?0 �Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO�1 N�%Oล0
ค1&"O/% 
3. 2"2%.2พPค1��21'ั��B&1% 
4. % 2N2%อ120ล0Nอ?0 �Oอ/CลPค1��21N�พ202N/%#?PN�?P0/�Oอ�  ห1Aอ2N/%#?P
R O 11 &(ล�10#&�2��21N'ล?P 0%O'ล� 1 ��ลN 2/  ห1Aอ�1�?#?P /? �21
N'ล?P0%O'ล�1000#2��อ�/>$?�21�Nอ21O2��2�#?PR O11&ค/2/NหO%�อ&OลO/
!Oอ�/?120ล0Nอ?0 อ0N2�%Oอ0 P 0!Oอ�'10N/>%(ล�10#& O2%2>P�O/ ลOอ/
Oล0ค/2/'ลอ .10#?PR O11&(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/QหO
N'็%R'!2/'10//ลหล1��21'�>&1!> (COP) พ1Oอ/#1Q�#&#/%/2!1�21 O2%
2>P�O/ ลOอ/  
5. 21B'.2พ1//�อ��21  2N%>%�21N'1?0&N#?0&�Nอ%Oล0หล1��21
N'ล?P0%O'ล� 
6. Nอ�2210A%01%�21'10�20N�!10&&Pค1��N20�P2�$11/�2!>ค1อ&คลB/
O%/#Nอ2N��P2�/ ห1Aอค/2/02/#Nอ2N��P2�/ #?PN'ล?P0%O'ล�R' 
7. ห%1�2Aอ0>%0อ/�2�ห%N/0�2%#?PN�?P0/�Oอ�QหO  2N%>%�21/2�#Nอ2N��P2�
$11/�2!>#?PN'ล?P0%O'ล� ("O2/?) 
8. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

2 �21N'ล?P0%/>$?�21�Nอ21O2�#Nอ2N�
�P2�$11/�2!> N�พ20Q%O%/#Nอ2N�
�P2�$11/�2!>N >/ Oล001�อ0CNQ%
พAQ%#?P0@�12N >/N#N2%1Q% 

_.�B N1>P/!O%Oล0�B 2>Q%2B �21�Nอ21O2�#Nอ2N��P2�$11/�2!>
R/NN'ล?P0%O'ล� ห1Aอห2�� 2N'็%!Oอ�'11&N'ล?P0% �B 2>Q%2B 
�0!Oอ�01�ค�อ0CNQ%N�!พAQ%#?P0@�12�2��@P��ล2�O%/#NอQ%
1000 _^^ N/!1N >/ 
`./2!1�21 O2%2>P�O/ ลOอ/#?P10&B R/O Q%120�2% O2%
2>P�O/ ลOอ/ �0!Oอ�01�ค�ค1อ&คลB/"@�120�21#?PO�O�ค/2/

1. 10&BNห!B(ลค/2/� 2N'็% 
2. N'1?0&N#?0&120ล0Nอ?0 �21�Nอ21O2��Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO
�1 N�%Oล0ค1&"O/% 
a. 2"2%.2พPค1��21'ั��B&1% 
b. % 2N2%อ120ล0Nอ?0 �Oอ/CลN�พ202N/%#?PN�?P0/�Oอ�ห1Aอ2N/%#?PR O11&
(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/ ห1Aอ�1�?#?P/?�21N'ล?P0%O'ล�
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ล 2 1&#?P 120�21#?PN'ล?P0%O'ล� �อ&N�!�21N'ล?P0%O'ล� 120ล0Nอ?0 �Oอ/Cล#?P!Oอ�N2%อNพAPอ'10�อ&�21พ>�21�2 
'102�ค์�อN'ล?P0%O'ล� ห1Aอ/2!1�212N/%Nพ>P/#?P R/N  
�10#&!Nอ�21'10N/>%R/OQ%120�2% O2%2>P�O/ ลOอ/�&1&
N >/ 
a. N'็%�21'11&N'ล?P0%อ1%N%APอ�/2�2�อB'211ค#?Pพ&Q%พAQ%#?P
'�>&1!>  ห1Aอ�21� 2ห% N�APอ%R�N�พ20P 0ห%N/0�2%/ 
N�O2�อ�พAQ%#?P 

/>$?�21�Nอ21O2��2�#?PR O11&ค/2/NหO%�อ&OลO/ อ0N2�%Oอ0!Oอ�'10N/>%(ล
�10#& O2%2>P�O/ ลOอ/Oล0ค/2/'ลอ .10#?PR O11&(ล�10#&�2��21
N'ล?P0%O'ล� 1��ลN2/QหON'็%R'!2/'10//ลหล1��21'�>&1!> (COP) พ1Oอ/
#1Q�#&#/%/2!1�21 O2%2>P�O/ ลOอ/  
c. 21B'.2พ1//�อ�(ล�10#& O2%2>P�O/ ลOอ/Oล0�B/�%�อ��21
  2N%>%�21�Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO�1 N�%Oล0ค1&"O/% 
d. ห%1�2AอO�O��21N'ล?P0%/>$?�21�Nอ21O2�#Nอ2N��P2�$11/�2!>O�N(CO/?2N/%R O
N2?0Oล0ห%N/0�2%#?PN�?P0/�Oอ�  
e. 120�21ค 2%/��21Q�O221P�N ?0/N&%P#R%#์ �1�?#?P/?�21N'ล?P0%/>$?�21
�Nอ21O2�N'็%O&&N�20ลอ  
f. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

a �21N'ล?P0%O'ล�! 2Oห%N�#?P!1Q�2"2%?
ค/&คB/ค/2/ 1%�P2�$11/�2!>   
Q%10&&�21�%2N��P2�$11/�2!> 
#2�#Nอ 

1. �21N'ล?P 0%O'ล�! 2Oห%N�2"2%?ค/&คB/ค/2/ 1% 
�P2�$11/�2!>OหN�Qห/N P 0!Oอ�O2 �QหONหO%/N2�21O�OR�
N'ล?P0%O'ล�%1Q%�NอQหON�> (ล ?ห1AอN#?0&N#N2 Oล0R/N2N�(ล
�10#&!Nอ2>P�O/ ลOอ/#?P10&BR/OQ%120�2% O2%2>P�O/ ลOอ/#?P
R O11&ค/2/NหO%�อ& Oล001�อ0CNQ%พAQ%#?P0@�12�2��@P��ล2�
O%/#NอQ%1000 100 N/!1 P 02.2พO/ ลOอ/01�ค�N >/ 
2. /2!1�21 '้อ��1% O�OR� ล  !> !2/ Oล0!1/�2อ&
(ล�10#&2>P�O/ ลOอ/#?P10&BR/OQ%120�2% O2%2>P�O/ ลOอ/ 
�0!Oอ�ค1อ&คลB/"@�120�21#?PO�O �ค/2/'102�ค์�อ
N'ล?P0%O'ล� Oล0!Oอ�R/N�10#&!NอพAQ%#?P#?PR/!Nอ(ล�10#&
2>P�O/ ลOอ/ 

1. 10&BNห!B(ลค/2/� 2N'็% 
2. N'1?0&N#?0&120ล0Nอ?0 �Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO�1 N�%Oล0
ค1&"O/% 
3. 2"2%.2พPค1��21'ั��B&1% 
4. % 2N2%อ120ล0Nอ?0 �Oอ/CลPค1��21N�พ202N/%#?PN�?P0/�Oอ�ห1Aอ2N/%#?P
R O11&(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/ 
5. 21B'.2พ1//�อ��21  2N%>%�21N'1?0&N#?0&�Nอ%Oล0หล1��21
N'ล?P0%O'ล� 
d. !Oอ�'10N/>%(ล�10#& O2%2>P�O/ ลOอ/Oล0ค/2/'ลอ .10#?PR O11&
(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/QหON'็%R'!2/'10//ลหล1��21
'�>&1!> (COP) พ1Oอ/#1Q�#&#/%/2!1�21 O2%2>P�O/ ลOอ/ 
e. ห%1�2AอO�O��21N'ล?P0%O'ล�! 2Oห%N�#?P!1Q�2"2%?ค/&คB/ค/2/ 1% 
�P2�$11/�2!>O�Nห%N/0�2%N�O2�อ�พAQ%#?P#?PN�?P0/�Oอ� 
f. ห%1�2AอO�O��21N'ล?P0%O'ล�! 2Oห%N�#?P!1Q�2"2%?ค/&คB/ค/2/ 1% 
�P2�$11/�2!>O�N(CO/?2N/%R ON2?0Oล0ห%N/0�2%#?PN�?P0/�Oอ�  
g. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 
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ล 2 1&#?P 120�21#?PN'ล?P0%O'ล� �อ&N�!�21N'ล?P0%O'ล� 120ล0Nอ?0 �Oอ/Cล#?P!Oอ�N2%อNพAPอ'10�อ&�21พ>�21�2 
b �21N'ล?P0%O'ล��%2  ห1Aอ�%> 

�อ�#Nอ ค/2/ห%2#Nอ ห1Aอค/2/
 1% Q�O �2%2C �2B   (MOP)  ห1A อ
ค/2/ 1%Q�O�2%2C�2B #?P0อ/11&R O 
(MAOP) ห1Aอ/2!1�2%�อ�#Nอ2N�
�P2�$11/�2!> ห1Aอ10 1&ค/2/
ห%2O%N%�อ��B/�% 

1.�21ออ�O&&#Nอ2N��P2�$11/�2!>P 0�21ล �%2 #Nอ
�%> �อ�#Nอ ห1AอNพ>P/ค/2/ห%2#NอQหON'็%R'!2//2!1�2%
Oล0ค/2/Nห/202/�1&2.2พพAQ%#?P#?PN'ล?P0%O'ล�R' Oล0
ค/2/ 1%Q�O�2%2C�2B  (MOP) ห1Aอค/2/ 1%Q�O�2%2C�2B #?P
0อ/11&R O (MAOP) 01�ค�/?�21ออ�O&&N#?0&N#N2ห1Aอ
 ?�/N2/2!1�2%�21ออ�O&&N >/ P 0!Oอ�O2 �120�21
ค 2%/�ห1Aอ10 1&ค/2/ห%2O%N%�อ��B/�%�อ�Pค1��21
01�ค�ค1อ&คลB/�21N'ล?P0%O'ล� 
2. /2!1�21 '้อ��1% O�OR� ล  !> !2/ Oล0!1/�2อ&
(ล�10#&2>P�O/ ลOอ/#?P10&BR/OQ%120�2% O2%2>P�O/ ลOอ/
!O อ�ค1อ&คลB /"@ � 1 20�21#?P O�O �ค/2/'102� ค์�อ
N'ล?P0%O'ล� 

1. 10&BNห!B(ลค/2/� 2N'็% 
2. N'1?0&N#?0&120ล0Nอ?0 �Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO�1 N�%Oล0
ค1&"O/% 
3. 2"2%.2พPค1��21'ั��B&1% 
4. 120�21ค 2%/�Oล0/2!1�2%2 2ห11&#Nอ2N��P2�/ #?P�อN'ล?P0%O'ล�  
5. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

c �21N'ล?P0%O'ล�! 2Oห%N��อ� 
Sale Tap Valve 
 

�21N'ล?P0%O'ล�! 2Oห%N��อ� Sale Tap Valve !Oอ�01�อ0CN
Q%O%//2�#Nอ2N��P2�$11/�2!>Oล0Q%พAQ%#?P0@�12�2�
�@P��ล2�O%/#NอQ%1000 100 N/!1 N >/ P 0!Oอ�O2 �QหO
NหO%/N2�21O�OR�N'ล?P 0%O'ล�%1Q%�NอQหO N�> (ล ?ห1Aอ
N#?0&N#N2 Oล0R/N2N�(ล�10#&!Nอ2>P�O/ ลOอ/Nพ>P/N!>/�2�#?P
10&BR/OQ%120�2% O2%2>P�O/ ลOอ/#?PR O11&ค/2/NหO%�อ&  

1. 10&BNห!B(ลค/2/� 2N'็% 
2. !Oอ�0@�122.2พO/ ลOอ/'ั��B&1%Q%พAQ%#?P0@�12Nพ>P/N!>/ 
3. % 2N2%อ120ล0Nอ?0 �Oอ/CลPค1��21N�พ202N/%#?PN�?P0/�Oอ�ห1Aอ2N/%#?P
R O11&(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/ 
4. 21B'.2พ1//�อ��21  2N%>%�21 N'1?0&N#?0&�Nอ%Oล0หล1��21
N'ล?P0%O'ล� 
5. !Oอ�'10N/>%(ล�10#& O2%2>P�O/ ลOอ/Oล0ค/2/'ลอ .10#?PR O11&
(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/QหON'็%R'!2/'10//ลหล1��21
'�>&1!> (COP) พ1Oอ/#1Q�#&#/%/2!1�21 O2%2>P�O/ ลOอ/  
6. !Oอ�#&#/%O(%�21  2N%>%�>��11/�21/?2N/%1N//�อ�'10�2�%QหO!1�
�1&พAQ%#?P#?PR O11&(ล�10#& O2%2>P�O/ ลOอ/ 
e. ห%1�2AอO�O��21N'ล?P0%O'ล�! 2Oห%N��อ� Sale Tap Valve O�N(CO/?2N/%
R ON2?0Oล0ห%N/0�2%#?PN�?P0/�Oอ� 
f. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 
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!@1@��?P 3 �1�?120�21N'ล?P0%O'ล�120ล0Nอ?0 �อ�Pค1��2110&&�21�%2N��P2�$11/�2!>#2�#Nอ#?PN�O2�อ�Pค1��21!Oอ��1 # 2120�2%�21�อN'ล?P0%O'ล�120ล0Nอ?0 Pค1��21 

P 0(CO/?2>#$>�1 # 2120�2%N2%อ!Nอ�1/$B1�>�พล1��2%พ>�21�2 Oล0!Oอ�R O11&ค/2/NหO%�อ&�Nอ%  2N%>%�21�Nอ21O2�Q%2N/%#?P�อO�OR�N'ล?P0%O'ล�  1�!NอR'%?Q 

ล 2 1&#?P 120�21#?PN'ล?P0%O'ล� �อ&N�!�21N'ล?P0%O'ล� 120ล0Nอ?0 �Oอ/Cล#?P!Oอ�N2%อNพAPอ'10�อ&�21พ>�21�2QหOค/2/NหO%�อ& 
1 �21N'ล?P0%/>$?�21�Nอ21O2�#Nอ2N�

�P2�$11/�2!> 
1. �1�?#?P/?�21N'ล?P0%O'ล�/>$?�21�Nอ21O2�#Nอ2N��P2�$11/�2!> 
�@P�อ2��10#&!Nอ2.2พO/ ลOอ/P 01อ&ห1AอQ�ลONค?0��1& 
พAQ%#?P#?PR/!Nอ(ล�10#&2>P�O/ ลOอ/ 
2. /2!1�21#?PNค0R O11&ค/2/NหO%�อ&01�R/Nค1อ&คลB/Q%2N/%#?P
/?�21�อO�OR�N'ล?P0%O'ล� Oล0อ2�� 2N'็%!Oอ�Nพ>P/N!>/ห1Aอ
N'ล?P0%O'ล�/2!1�21'้อ��1% O�OR� ล  !> !2/ Oล0
!1/�2อ&(ล�10#&2>P�O/ ลOอ/ 
 P 0�B N1>P/!O%Oล0�B 2>Q%2B �21N'ล?P0%/>$?�21�Nอ21O2�#Nอ
2N��P2�$11/�2!>01�ค�N'็%R'!2/120�2% O2%2>P�O/ ลOอ/#?P
R O11&ค/2/NหO%�อ& Oล001�ค�อ0CNQ%พAQ%#?P0@�12�2��@P��ล2�
O%/#NอQ%1000 100 N/!1 N >/ 
 

1. 10&BNห!B(ลค/2/� 2N'็% 
2. % 2N2%อ120ล0Nอ?0 �Oอ/CลN�พ202N/%#?PN�?P0/�Oอ�ห1Aอ2N/%#?PR O11&
(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/ 
3. 21B'.2พ1//�21N'1?0&N#?0&120ล0Nอ?0 �Nอ%Oล0หล1��21N'ล?P0%O'ล�
QหO�1 N�%Oล0ค1&"O/% 
4. 2"2%.2พPค1��21'ั��B&1% 
5. !Oอ�'10N/>%(ล�10#& O2%2>P�O/ ลOอ/Oล0ค/2/'ลอ .10#?PR O11&
(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/QหON'็%R'!2/'10//ลหล1��21
'�>&1!> (COP) พ1Oอ/#&#/%/2!1�21 O2%2>P�O/ ลOอ/ Oล0!Oอ�� 2ห% 
Nพ>P/N!>/ห2�� 2N'็%  
7. 120�2%(ล�21'�>&1!>!2//2!1�21 ("O2/?) 
8. 120�21ค 2%/��21Q�O221P�N ?0/N&%P#R%#์ �1�?#?P/?�21N'ล?P0%/>$?�21
�Nอ21O2�N'็%O&&N�20ลอ  
9. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

2 �21N'ล?P0%O'ล�O%//2�#Nอ2N�
�P2�$11/�2!> Oล0ค/2/02/
#Nอ2N��P2�$11/�2!> 

�1�?#?P/?�21N'ล?P0%O'ล�O%//2�#Nอ2N��P2�$11/�2!>�@P�อ2�
�10#&!Nอ2.2พO/ ลOอ/P 01อ& ห1AอQ�ลO�1&พAQ%#?P#?PR/!Nอ
(ล�10#&2>P�O/ ลOอ/ Oล0อ2�� 2N'็%!Oอ�Nพ>P/N!>//2!1�21/ 
P 0พAQ%#?P0@�12�2��@P��ล2�O%/#NอQ%1000 100 N/!1 R/N
ค1อ&คลB/O%//2�#Nอ2N��P2�$11/�2!>#?P/?�21N'ล?P0%O'ล� 
Oล0/2!1�21'้อ��1% O�OR� ล  !> !2/ Oล0!1/�2อ&
(ล�10#&2>P�O/ ลOอ/R/Nค1อ&คลB/!2/#?P10&BR/OQ%120�2%
 O2%2>P�O/ ลOอ/  
 
 

1. 10&BNห!B(ลค/2/� 2N'็% 
2. N'1?0&N#?0&120ล0Nอ?0 �Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO�1 N�%Oล0
ค1&"O/% 
3. 2"2%.2พPค1��21'ั��B&1% 
4. !Oอ�0@�122.2พO/ ลOอ/'ั��B&1%Q%พAQ%#?P0@�12Nพ>P/N!>/ 
5. % 2N2%อ120ล0Nอ?0 �Oอ/CลPค1��21N�พ202N/%#?PN�?P0/�Oอ�ห1Aอ2N/%#?P
R O11&(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/ 
6. 21B'.2พ1//�อ��21  2N%>%�21N'1?0&N#?0&�Nอ%Oล0หล1��21
N'ล?P0%O'ล� 
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(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/QหON'็%R'!2/'10//ลหล1��21
'�>&1!> (COP) พ1Oอ/#1Q�#&#/%/2!1�21 O2%2>P�O/ ลOอ/ Oล0!Oอ�� 2ห% 
Nพ>P/N!>/ห2�� 2N'็%  
f. /2!1�21'้อ��1% O�OR� ล  !> !2/Oล0!1/�2อ&(ล�10#&2>P�O/ ลOอ/ 
Nพ>P/N!>/ พ1Oอ/10&BNห!B(ล 
g. !Oอ�#&#/%O(%�21  2N%>%�>��11/�21/?2N/%1N//�อ�'10�2�%QหO!1�
�1&พAQ%#?P#?PR O11&(ล�10#& O2%2>P�O/ ลOอ/ 
_^. 120�2%(ล�21'�>&1!>!2//2!1�21 ("O2/?) 
1_. Nอ�2210A%01%�21'10�20N�!10&&Pค1��N20�P2�$11/�2!>ค1อ&คลB/
O%/#Nอ2N��P2�ห1Aอค/2/02/#Nอ2N��P2�#?PN'ล?P0%O'ล�R'  
1`. ห%1�2Aอ0>%0อ/�2�ห%N/0�2%#?PN�?P0/�Oอ�QหO  2N%>%�21/2�#Nอ2N� 
�P2�$11/�2!>#?PN'ล?P0%O'ล� 
1a. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

3 �21N'ล?P0%O'ล�! 2Oห%N�#?P!1Q�
2"2%?ค/&คB/ค/2/ 1%�P 2�
$11/�2!> 

�21N'ล?P 0%O'ล�! 2Oห%N�#?P!1Q �2"2%?ค/&คB/ค/2/ 1% 
�P2�$11/�2!> 2N�(ล�10#&!Nอ2.2พO/ ลOอ/P 01อ& ห1Aอ
2.2พพAQ%#?P#?PR/!Nอ(ล�10#&2>P�O/ ลOอ/ห1Aออ0CN%อ�พAQ%#?P
0@�12�2��@P��ล2�O%/#NอQ%1000 100 N/!1N >/ P 0
/2!1�21'้อ��1% O�OR� ล  !> !2/ Oล0!1/�2อ&(ล�10#&
2>P�O/ ลOอ/#?P10&BR/OQ%120�2% O2%2>P�O/ ลOอ/ R/Nค1อ&คลB/
"@�120�21#?PO�O�ค/2/'102�ค์�อN'ล?P0%O'ล� 

1. 10&BNห!B(ลค/2/� 2N'็% 
2. O2 �ค/2/Nห/202/�อ�2"2%?ค/&คB/�P2�OหN�Qห/N 
3. N'1?0&N#?0&120ล0Nอ?0 �Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO�1 N�%Oล0
ค1&"O/% 
4. 2"2%.2พPค1��21'ั��B&1% 
c. !Oอ�'10N/>%(ล�10#& O2%2>P�O/ ลOอ/Oล0ค/2/'ลอ .10#?PR O11&
(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/QหON'็%R'!2/'10//ลหล1��21
'�>&1!> (COP) พ1Oอ/#1Q�#&#/%/2!1�21 O2%2>P�O/ ลOอ/ Oล0!Oอ�� 2ห% 
Nพ>P/N!>/ห2�� 2N'็% 
d. /2!1�21'้อ��1% O�OR� ล  !> !2/Oล0!1/�2อ&(ล�10#&2>P�O/ ลOอ/ 
Nพ>P/N!>/ พ1Oอ/10&BNห!B(ล 
e. !Oอ�#&#/%O(%�21  2N%>%�>��11/�21/?2N/%1N//�อ�'10�2�%QหO!1�
�1&พAQ%#?P#?PR O11&(ล�10#& O2%2>P�O/ ลOอ/ 
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f. ห%1�2AอO�O��21N'ล?P0%O'ล�! 2Oห%N�#?P!1Q�2"2%?ค/&คB/ค/2/ 1% 
�P2�$11/�2!>O�Nห%N/0�2%N�O2�อ�พAQ%#?P#?PN�?P0/�Oอ� 
g. ห%1�2AอO�O��21N'ล?P0%O'ล�! 2Oห%N�#?P!1Q�2"2%?ค/&คB/ค/2/ 1% 
�P2�$11/�2!>O�N(CO/?2N/%R ON2?0Oล0ห%N/0�2%#?PN�?P0/�Oอ� 
_^. Nอ�2210A%01%�21'10�20N�!10&&Pค1��N20�P2�$11/�2!>ค1อ&คลB/
O%/#Nอ2N��P2�ห1Aอค/2/02/#Nอ2N��P2�#?PN'ล?P0%O'ล�R' ("O2/?) 
__. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

4 �21N'ล?P0%O'ล��%2  ห1Aอ
�%> �อ�#Nอ ค/2/ห%2#Nอ ห1Aอ
ค/2/ 1%Q�O�2%2C�2B  (MOP) 
ห1Aอค/2/ 1%Q�O�2%2C�2B #?P
0 อ / 11 & R  O  ( MAOP)  ห 1A อ
/ 2 ! 1 � 2 % � อ � #N อ 2N � �P 2 �
$11/�2!>  ห1A อ10 1&ค/2/
ห%2O%N%�อ��B/�% 

1. �21ออ�O&&#Nอ2N��P2�$11/�2!>N'็%R'!2//2!1�2%
Oล0Nห/202/�1&2.2พพAQ%#?P#?PN'ล?P0%O'ล�R' P 0/?�21
ออ�O&&ค/2/ 1%Q�O�2%2C�2B  (MOP) ห1Aอค/2/ 1%Q�O�2%
2C�2B #?P0อ/11&R O (MAOP) /2��/N2คN2N >/#?P R O10&BR/OQ%
120�2% O2%2>P�O/ ลOอ/#?PR O11&ค/2/NหO%�อ&ห1Aอ10 1&ค/2/
ห%2O%N%�อ��B/�%R/Nค1อ&คลB/"@��21N'ล?P0%O'ล� 
2. /2!1�21 '้อ��1% O�OR� ล  !> !2/ Oล0!1/�2อ&
(ล�10#&2>P�O/ ลOอ/#?P10&BR/OQ%120�2% O2%2>P�O/ ลOอ/#?P
R O11&ค/2/NหO%�อ&R/Nค1อ&คลB/"@�120�21#?PO�O�ค/2/
'102�ค์�อN'ล?P0%O'ล� 

1. 10&BNห!B(ลค/2/� 2N'็% 
2. N'1?0&N#?0&120ล0Nอ?0 �Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO�1 N�%Oล0
ค1&"O/% 
3. 2"2%.2พPค1��21'ั��B&1% 
4. O&&O2 ��21ค 2%/�Oล010&B120ล0Nอ?0 /2!1�2%2 2ห11&#Nอ2N��P2�/
#?P�อN'ล?P0%O'ล� 
c. !Oอ�'10N/>%(ล�10#& O2%2>P�O/ ลOอ/Oล0ค/2/'ลอ .10#?PR O11&
(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/QหON'็%R'!2/'10//ลหล1��21
'�>&1!> (COP) พ1Oอ/#1Q�#&#/%/2!1�21 O2%2>P�O/ ลOอ/ Oล0!Oอ�� 2ห% 
Nพ>P/N!>/ห2�� 2N'็%  
6. /2!1�21'้อ��1% O�OR� ล  !> !2/Oล0!1/�2อ&(ล�10#&2>P�O/ ลOอ/ 
Nพ>P/N!>/ พ1Oอ/10&BNห!B(ล 
7. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

5 �21Nพ>P/2"2%?ค/&คB/ค/2/ 1%
�P2�$11/�2!> 

�21Nพ>P/� 2%/%2"2%?ค/&คB/ค/2/ 1%�P2�$11/�2!>P 0/?
� 2%/%/2��/N2#?P10&BR/OQ%120�2% O2%2>P�O/ ลOอ/#?PR O11&
ค/2/NหO%�อ&  

1. 10&BNห!B(ลค/2/� 2N'็% 
2. !Oอ�0@�122.2พO/ ลOอ/'ั��B&1%Q%พAQ%#?P0@�12Nพ>P/N!>/ 
3. % 2N2%อ120ล0Nอ?0 �Oอ/CลPค1��21N�พ202N/%#?PN�?P0/�Oอ�ห1Aอ2N/%#?P
R O11&(ล�10#&�2��21N'ล?P0%O'ล� 1��ลN2/ 
4. N'1?0&N#?0&120ล0Nอ?0 �Nอ%Oล0หล1��21N'ล?P0%O'ล�QหO�1 N�%Oล0
ค1&"O/% 
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'�>&1!> (COP) พ1Oอ/#1Q�#&#/%/2!1�21 O2%2>P�O/ ลOอ/ Oล0!Oอ�� 2ห% 
Nพ>P/N!>/ห2�� 2N'็% 
6. /2!1�21'้อ��1% O�OR� ล  !> !2/Oล0!1/�2อ&(ล�10#&2>P�O/ ลOอ/ 
Nพ>P/N!>/ พ1Oอ/10&BNห!B(ล 
7. !Oอ�#&#/%O(%�21  2N%>%�>��11/�21/?2N/%1N//�อ�'10�2�%QหO!1�
�1&พAQ%#?P#?PR O11&(ล�10#& O2%2>P�O/ ลOอ/ 
f. 120�2%(ล�21'�>&1!>!2//2!1�21 ("O2/?)   
g. ห%1�2AอO�O��21Nพ>P/2"2%?ค/&คB/ค/2/ 1%�P2�$11/�2!>O�Nห%N/0�2%
N�O2�อ�พAQ%#?P#?PN�?P0/�Oอ� 
_^. ห%1�2AอO�O��21Nพ>P/2"2%?ค/&คB/ค/2/ 1%�P2�$11/�2!>O�N(CO/?2N/%R O
N2?0Oล0ห%N/0�2%#?PN�?P0/�Oอ� 
1_. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

d �21N'ล?P 0%O'ล�/2!1�21
'้อ��1% O�OR� ล  !> !2/ Oล0
!1/�2อ&(ล�10#&2>P�O/ ลOอ/ 

�21N'ล?P0%O'ล�/2!1�21'้อ��1% O�OR� ล  !> !2/ Oล0
!1/�2อ&(ล�10#&2>P�O/ ลOอ/ O!�!N2��2�#?P10&BR/OQ%
120�2% O2%2>P�O/ ลOอ/#?PR O11&ค/2/NหO%�อ& 

1. 10&BNห!B(ลค/2/� 2N'็% 
2. 21B'.2พ1//�อ��21  2N%>%�21N'1?0&N#?0&�Nอ%Oล0หล1��21
N'ล?P0%O'ล� 
3. Nอ�221Oล0หล1��2%อAP%#?P� 2N'็% (OลO/O!N�1�?) 

7 1 2 0 � 2 1 / �> � � 1 1 / อAP %  N 
%อ�Nห%Aอ�2�#?P10&BR/O 

120�21/�>��11/Q N #?Pอ2�2N�(ล�10#&!Nอ�21'10N/>%(ล�10#&2>P�O/ ลOอ/#?PR O11&ค/2/NหO%�อ& 

ห/@0Nห!@ : ห@�/?�@1O�OR�N#ล?P0!O#ล�หล@01@0�@1QหON�O@�อ�Pค1��@1!Oอ�N.!อ1@0�@!�@1�อN#ล?P0!O#ล�1@0ล>Nอ?0 Pค1��@1!Nอ�1/ @1�>�พล?��@! Nพ?PอN.!อ
ค�>� @�@!พ>�@1�@1@0�@! O@!.>P�Oว ลOอ/ Pค1��@11>""�@1�!.N��P@� 11/�@!>�@��Nอพ>�@1�@QหOคว@/NหO!�อ" 
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สวนท่ี ๒ : เอกสารหลักฐานท่ีใชประกอบการพิจารณา 
 

  ชุดหนังสือรับรองนิติบุคคล ประกอบดวยหนังสือรับรองนิติบุคคลท่ีออกใหไมเกิน 6 เดือน (จํานวน 1 ชุด) 
  ชุดหนังสือมอบอํานาจ (ถามี) ซ่ึงติดอากรแสตมป พรอมสําเนาบัตรประชาชนของผูมอบอํานาจและผูไดรับมอบอํานาจ ท้ังน้ี 

ใหเปนไปตามกฎหมายท่ีเก่ียวของ (จํานวน 1 ชุด) 
  รายงานดานส่ิงแวดลอม โครงการระบบการขนสงกาซธรรมชาติทางทอ (ตนฉบับ 1 ฉบับ สําเนา ๙ ฉบับ พรอมไฟลอิเล็กทรอนิกส) 
  
   ขาพเจาขอรับรองวาเอกสารหลักฐานและขอความขางตนน้ีถูกตองและเปนจริงทุกประการ 
 

ลงช่ือ ...................................................... ผูย่ืนคําขอ 
      (........................................................) 
วันท่ี ...... เดือน ................................. พ.ศ. ............. 
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