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2-7 ISO 261, ISO general purpose metric screw threads �'1�G 
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2-8 ISO 262, ISO general-purpose metric scand nuts 
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2-9 ISO 281, Rolling bearings 
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2-10 ISO 724, ISO general-purpose metric 
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2-11 ISO 945, Cast iron ‒ Designation of microstructure of graphite     ��q�0 �q+�� �	 �����q�	 �q� �q�    (qG1�6' 
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2-12 ISO 965 (all parts), ISO general 
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2-14 ISO 1328-1: 1995, Cylindrical gears and allowable values of deviations relevant to cor
2-15 ISO 3744, Acoustics ‒ Determination of sound power levels and sound energy levels of noise sources using sound pressure field over a reflecting plane �	1� 	"5 
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2-17 ISO 6708, Pipework components 
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2-18 ISO 7005-1, Pipe flanges piping systems 1: E4*� 
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�-1�  �����q�	��1'  
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2-19 ISO 7005-2, Metallic flanges 
2-20 ISO 8821, Mechanical vibration 
2-21 ISO 1940-1:2003, Mechanical vibration constant (rigid) state — 
2-22 ISO 10437, Petroleum, petrochemical and natural gas industries Special-purpose applications
2-23 ISO 10438 (all parts), Petroleum, petrochemical and natural gas industries Lubrication, shaft-sealing and control
2-24 ISO 10441, Petroleum, petrochemical and natural gas industries for mechanical power transmission 
2-25 ISO 13706, Petroleum, petrochemical and natural gas industries exchangers 
2-26 ISO 15649, Petroleum and natural gas industries  �q3�D;-  (q,1,  �q2.     ��	"���q�	 �	 �����q�	 �q�  
2-27 ISO 16812, Petroleum, petrochemical and natural gas industries exchangers  ��% �3�D;- �"D' 
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2-28 IEC 60079 (all parts), Electrical apparatus for explosive gas  ��q6��	  �q�      �q+�� �	 �����q�	 �q� ��3�q 	
2-29 ANSI/ABMA Standard 7, Shaft and housing fits for metric radial ball and roller bearings (Except tapered roller bearings) conforming to basic boundary plan 
2-30 ANSI/ABMA Standard 20, Radial bearings of ball, cylindrical roller and spherical roller types ‒ Metric design  
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"�2, Metallic flanges ‒ Part 2: Cast iron flanges ISO 8821, Mechanical vibration ‒ Balancing ‒ Shaft and fitment key convention1:2003, Mechanical vibration — Balance quality requirements for rotors in a  Part 1: Specification and verification of balance toleranceISO 10437, Petroleum, petrochemical and natural gas industries ‒ Steam turbines ‒ purpose applications ISO 10438 (all parts), Petroleum, petrochemical and natural gas industries sealing and control-oil systems and auxiliaries ISO 10441, Petroleum, petrochemical and natural gas industries ‒ Flexible couplings for mechanical power transmission ‒ Special-purpose applications ISO 13706, Petroleum, petrochemical and natural gas industries ‒ Airroleum and natural gas industries ‒ Piping  ����  �	��	 �*' ��	"����	11809 : ���1387b��45 � ��� 
  ��q%  �q3�D; ��	 �"  /�
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"�. IEC 60079 (all parts), Electrical apparatus for explosive gas atmospheres ����  �	��	 �*' 
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2-31 API RP 500, Recommended practice for classification of locations for electricinstallations at petroleum facilities classified as class 1, division 1 and division 2 
2-32 API 520 (all parts), Sizing, selection and installation of pressurerefineries 
2-33 API 526, Flanged steel pressure relief valves
2-34 API 611, General-purpose steam turbines for petroleum, chemical and gas industry services 
2-35 API 619: 2010, Rotarypetrochemical and natural gas industries
2-36 API 670, Machinery protection systems services �qp��#  /�q �'�-?     ��	"���q�	  �	 �����q�	 �q�  
2-37 API RP 686: 1996, Machinery installation and installation design
2-38 ASME B1.1, Unified inch screw threads, UN and UNR thread form 
2-39 ASME B1.20.1: 1983, Pipe threads, general purpose (Inch)
2-40 ASME B16.1, Cast iron pipe flanges and flanged fittings: Classes 25, 125, and 250
2-41 ASME B16.5, Pipe flanges and flanged Fittings
2-42 ASME B16.11, Forged steel fittings, socket
2-43 ASME B16.42, Ductile 
2-44 ASME B16.47, Large diameter steel flanges: NPS 26 through NPS 60
2-45 ASME B17.1, Keys and keyseats
2-46 ASME Boiler and pressure vessel code: Section V, Nondestructive examination
2-47 ASME Boiler and pressure 
2-48 ASTM A247, Standard test method for evaluating the microstructure of graphite in iron castings  
2-49 ASTM A278, Standard specification for gray iron castings for pressurefor temperatures up to 650 °F
2-50 ASTM A320/A320M, Standard specification for alloymaterials for low-temperature service
2-51 ASTM A395/A395M, Standard specification for ferritic ductile iron pressurecastings for use at elevated temperatures
2-52 ASTM A536, Standard specification for ductile iron castings
2-53 ASTM E94, Standard guide for radiographic examination
2-54 ASTM E709, Standard guide for magnetic particle examination
2-55 ASTM E1003, Standard test method for hydrostatic leak testing
2-56 ANSI/AWS D1.1/D1.1M, Structural welding code  
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"�.  API RP 686: 1996, Machinery installation and installation design ASME B1.1, Unified inch screw threads, UN and UNR thread form  1983, Pipe threads, general purpose (Inch) ASME B16.1, Cast iron pipe flanges and flanged fittings: Classes 25, 125, and 250ASME B16.5, Pipe flanges and flanged Fittings ASME B16.11, Forged steel fittings, socket-welding and threaded ASME B16.42, Ductile iron pipe flanges and flanged fittings, Classes 150 and 300ASME B16.47, Large diameter steel flanges: NPS 26 through NPS 60ASME B17.1, Keys and keyseats ASME Boiler and pressure vessel code: Section V, Nondestructive examinationASME Boiler and pressure vessel code: Section IX, Welding and brazing qualificationsASTM A247, Standard test method for evaluating the microstructure of graphite in iron ASTM A278, Standard specification for gray iron castings for pressuretemperatures up to 650 °F , Standard specification for alloy-steel and stainless steel bolting temperature service , Standard specification for ferritic ductile iron pressurevated temperatures ASTM A536, Standard specification for ductile iron castings ASTM E94, Standard guide for radiographic examination ASTM E709, Standard guide for magnetic particle examination ASTM E1003, Standard test method for hydrostatic leak testing NSI/AWS D1.1/D1.1M, Structural welding code ‒ Steel  IPS-M-PM-220(2):2023  ��	"����	 �*' �	��	 ����  1-13622API RP 500, Recommended practice for classification of locations for electrical installations at petroleum facilities classified as class 1, division 1 and division 2  relieving devices in rpose steam turbines for petroleum, chemical and gas industry displacement compressors for Petroleum, ���(���- *' ��	"����	   ����q  �	�q�	 � API 670: 2000 ��	 �"  /�
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2-57 IEEE 841, IEEE standard for the petroleum and chemical industry enclosed fan-cooled (TEFC) squirrel cage induction motors HP (370 kW)  
2-58 NACE MR0103, Materiarefining environments 
2-59 NEMA 250, Enclosures for electrical equipment (1000 Volts maximum) 
2-60 NEMA SM 23, Steam turbines for mechanical drive service
2-61 NFPA (Fire) 30, Flammable and combustible liqui
2-62 NFPA (Fire) 70-05: 2005 National electrical code
2-63 TEMA standard class C 
2-64 TEMA standard class R
2-65 IPS-M-EL-131, Material and equipment standard for low voltage induction motors
2-66 IPS-M-EL-132, material and equipment standard for medium and high Voltageinduction motors  
2-67 IPS-M-PM-240, Material and equipment standard for general purpose steam turbines 
2-68 IPS-G-PM-250, General standard for petroleum, petrochemical and natural gas industries-steam turbines
2-69 IPS-M-PM-310, Material a
2-70 IPS-G-ME-220, General  ��1�! (� ��	�
� �1� �D�'L "�4. (3J	�' . 
alarm point   (q� �	"q2� U� �? �� (. ��	 �"  
��%     (q. �A�	�q  K9qG	 �1qM4'
anchor bolts 
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	 :(��� 1402 5 IEEE 841, IEEE standard for the petroleum and chemical industry ‒ Severe duty totally cooled (TEFC) squirrel cage induction motors ‒ Up to and including 500 NACE MR0103, Materials resistant to sulfide stress cracking in corrosive petroleum NEMA 250, Enclosures for electrical equipment (1000 Volts maximum) NEMA SM 23, Steam turbines for mechanical drive service NFPA (Fire) 30, Flammable and combustible liquids code  05: 2005 National electrical code TEMA standard class C  TEMA standard class R Material and equipment standard for low voltage induction motors132, material and equipment standard for medium and high Voltage240, Material and equipment standard for general purpose steam turbines General standard for petroleum, petrochemical and natural gas steam turbines-special-purpose application  310, Material and equipment standard for special purpose couplings General standard for shell and tube heat exchangers M����; � �' ��. (� ��� y���3� 
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general-purpose application ��	� �1J
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  ��6# ����J �	 ���DG �30	
 ��6# ����J(� "��D� �30	
 ��  �q�6# ����J �� /�$`��J �	14G
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maximum allowable temperature      ND��q' �? (q� �1qF1' /q�	 (q. 
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 (�+�� ��15�1�"  (  ���q0
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minimum allowable temperature �#	�; 	� �? ��3A0 �� �	$�)6� ��? 
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��:����! �� ��	 �? P����' <g� �	$�)6� �? �� (. " �� 
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rated speed (100 % speed)  �� (q�1%��     /�q3' 
��q. N�	�q 
relief-valve set pressure 

remote �' K�6�	 ���4. ���	 �	���%.  
required capacity 

rotor �1�
� �"�1  )$�)6� ��15�� (��	. 
rotor body   
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�# "��� N�	�  K9G	 /�	 :   ��	 �*+	� �	$�)6� <g�)K�%K�% �� �" �"2�(  �� �J��+)y�� �
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��. . ���)��	 ��	1���'  "�	1�(�(�- (��2' �1; �-1� 
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9G 5-2-18 ���% K�6�	. 5 -2 -17 �'(*�
�� 
�� ��!(�"� �"   /�'�� �G�3  C�	"J 
�� " ��(. (*�'�
�� 
�� (� "��� 
	 ��!  /,? 
��C ��+ N�1� 
 ��1� 
�
�F 
e���1' @	"�	 
	�� �1% ���(���- (� B�G1� �4L
� �c�!��' 
���1����. 5 -2 -18 �� ��15



   �zq�
  (q~	�	 �"q   Nq�1�  �"���q� /    "q��� /q:�' &0	"q# (� "��� ��2� . (q�  �1qM4'   ��q�	 �qA0 �	 ���� &0	"# �� ���3' �'�RF �� 
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9G (�	�1� ��� 
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 �'�� �	 
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�+ 
 &8' (�*R� "��� 
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�`4�? 
��: 1J��! �� �" 5 -3-6      (qc��� �	 �����q�	 (q. ���1q5 �� ��*q5	 
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 ��1� @�5 "��� ��"Q 
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 ���3�' �� �� (��1�! �
� ��.	"# �� �" ��	"�	 "��� (�"� ��3��	 �G�� �/��3� ��15 �� �� �"  
��%��	"����	 �� l��A' "��� API 670 	���	" 
��%1 �.  ��
"8' 
 U2+ �c�!��' 
���1����. 
	�� "���(~	�	 
�� �� �"  "��� �:���:,	 
 �:���:' ��	$�'�� �	"�' �(� (*��
  /��3� �18' �� 
$.�' N+ ��1 � . (. ���'� "��� ��. /�	 ��:' 
$.�' N+ �� w�"' �"4��. ��:' �� �� �&'�_
�!  �� "��� �1J
 �:���:,	 �� �:���:' ��	$�'�� (. "mil 25/0( )K	".�� d�$� (. ��	 �� ( �"' �;��'� (��+��. �1'�? (���. �
	 XQ0 �Y./��� ��
������� ���
 t��;�� ���N '�"�;���
� Q0�o uG��a  �b 

Vu < 8,0 mm/s RMS  (0,3 in/s RMS)     %50 (1, 03 10 / )   
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�� ��  ��	"����	 �� l��A' "���  �
"J �� �" 4 ��
"8' 
 U2+ �c�!��' 
���1����. 
	�� "��� ���G	 �4L
� �c�!��' 
���1����. 
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_
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���1% ��)V H1*� ( /��3� �18' �� 
$.�' N+ �� �! U� �� ��	$�'�� 
��%
 U� 
 � �3��	 �������L _(*��
 ��2� ��:' 
$.�' N+ �� w�"' �"4�� _
�! ���% K�6�	 ���	 �`�� ��� ��.  
	�� �:���:,	 
 �:���:' ��	$�'�� l�0� l�	1°360 .  �:���:' �1'�? ��	$%�D� 1 �.  (. ���15 ���"���� //�'���"44.  ��D�	 "�	1��4. �1J
 �:���:,	 �� �:���:' ��	$�'�� (. " (D��8' �1'�? �	"�' �
"J �	 �" 4 �� µm 5/6 )mil ��	"�	 ��3��	 ��4`�� �	 
�	��
��% �� �" �"' �;  6���4- XQ0 �Y./��� ��
������� ���
 t��;�� ���N'�"�;���
� 
X.��������.av bv c  �d S3����-��. ���  1`�9�'�"�;��  
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���
� �� ���6'  C�	$�	 
��. �
� ��
"8' �� �
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� �� 
��%��  ��0���� U��$�   �
� ���q�% �� �
� �� ��  �q��
� �� ���q6'
  �� �"��� )  �q'	»A« ��"� ���./� � �	"�'�� " ��   7(1, 03 10 / )µm( (16000 / )mils)n n×  ��% 50  (*5��)�,� (��0����    %50  /�`���' �
>6' �>J U�! @�5 �"2� (��0� �� �� ���
� �� (��1�! �
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���1����. 
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�� �
"J �� �"  �
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� �c�!��' 
���1����. 
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_
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��  
���
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� ��
"8' ���' "���) �
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� �� �� ��.
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>6' �>J c  A ��3��	 �"  U�!  (�U�! d  (��0� �� �� ���
� �� (��1�! �
� ��.	"#



 ��Z�� �Y./��� ��
������� ���
 t��;�� ���N '�"�;���Q0�o uG� ��
a � b 

Vu < 8,0 mm/s RMS  (0,3 in/s RMS)     %50  �1q  .  
���1q����.    ��q0���� �q� �q4L
� �c�!��q'  
�q� �' ��. �2+�Q �$J ��0���� �� �� "44..  
�18' �� �G�3  �� 
�18' �2�*L �$J . ����   "��� �� �G�3  ��0���� 
� <�.�� �G�3  ��0���� U� ��1  ���D��2! ��  _�R��	1  �)(� (:�? �`' �`�� ���15   ��'�"�;�� o �'���. 2�*L �$J� G�3 � �18' 

 � �18'
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�"� �� �18'
 G�3  
� �U�'�4��
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� �� ��
   �� 
���
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��. �
� ��
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� �c�!��q' �1q����. �	 &q5�# /L
� ����J ����F  �1q ���2� 
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 ��//� �' �	 ��-�� �J
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����2� �� �' ��. �2+�Q �$J ��0���� �� ��  /�`���' �
>6' �>J ��'"�Q �	 �:� 
	�	� "��� ��"4 �� ��� 
�� : 
�18' �� �G�3  �� 
�18' �2�*L �$JU�'�4��
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�"�� �G�3  
 .  ��	 /:�' (. ���.
� 
�18' ��0���� U� 
)���� /:�' �� ( <�.�� �G�3  ��0���� U� ��  l��A' "��� ��'" ����
"8' �
"J 
��6  
7  _�R��	  6���6 - '�"�;�� L�W,�� ��4g� ��
 �18'
  G�3  
�  ��
"8' ����0������
 �$J 2+�Q�  
 � e��	
  �'/� ��� ��
"8' 2�*L �$J ��0������
 G�3 � 	�� �M���1' ��
"8' �	 w��+
 ��0������
 2�*L �$J� 
 
 �18'
  ��
"8' ����0������
 2�*L �$J� � e��	
  �'/� ��� ��
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 2�*L �$J� �� e��	
  �'/� -��
 ��
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� �� ��
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���
� �� ���6'�'  C�	$�	 
��. �
� ��
"8' �
� �	 ���.bA0(. ���(���-         �q' ��q3��	 C�	$q�	 <qJ1' �q4L
� �c�!��q' �1q����. �	 &q5�# /L
� ����J ����F�D�� �� B�G1� �U�'�4��
�"�����2� 
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>6' �>J 5 -8 '�"�;�� �
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)  ��qR� <q�	 ( �
� 
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�qF
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  (�Q�q�	
  �1q8'
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�18' ��� (D��8') /�	 (� �
"8' "��D� �'	  
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 2�*L� ;
�R'�         ��0������
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 h 32000 �18' ��� ��.	"# �� ���(���- (D��8' ��G �1; �" ��0���� 4�D'� �	
� ��  
��q. ���1����.
 !��'�c� 4L
��� ����%
 "4�	��
 
 ��1,?/�� 30	
 ��G� ��0���� "��:� . '�`4��&5�# (. ��	 �	1� _�F�  q �'/�  <q�#�� ��	� <�#�� 0����
�(�� �	"�' (� kW/min ���2� �? " �� �1J
 ��% ��q0���� �q�
  G�3q � "4���. 0� �� �
��(�� (d + D �<�#�� �*�' ��'� <�#�� �*�' ��'� <�#�� �*�' ��'. 4L
�� Q ����'"� �	
� ���' 
��.P� )�J (�F �f�+<� >! ���N⋅dm 	��
 �0���� ��0���� 	$�	C� "���. ABMA 9 ��	"����	 ���3' ISO 281 ��	. ��0���� ��	"� �1; �� (��1�! ��. �� lDA4' "��� 
�18' 
��"4 �� /�3' 
��. . " �� ��� ��	1' &'�  "��� 
�18' ��� (D��8' IPS-M-PM-220(2):2023  ��	"����	 �*' �	��	 ����  1-13622 �m^� �3�����9�  �
���0���� �$J 2+�Q  ��G �1;��0���� 2�*L �$J ,�`Q� e��	
 a     N  2+�Q �
�� <�#�� 0� �� �
�    dm  '/�`���  �A0���0����D)/2    D  � �A0��
�� ��0���� <�#��    d  *+	� �A0� ��0���� <�#�� b ���1����. f1g+ ��
 !�c� 4L
� 51� �� l��A' ��	(�  �"������0���� c 	 f1g+  ��/� ��	"����	 K	$,	 ABMA 9 5 -8 -1 -2  	��0���� ��	"� N�	�  /���"� "4 �� /�3' 
��.
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�4D' �� "��� @�A3�	  �� "�1  ���G	 
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���1����. 
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$*�  (D��8' �"���� N�1� �" 1 "�. � (.  
�18' 
��
��� 
��2�� �	"3� �� 
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� �� . ��	1+�� l��A' "��� ��1*��� /�4Q �#	�; 
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�4D' �� 
 ��1� &���' �1;� �H�8' ���4. (A�� �	 "��� 1*��� 

�( &��0 �1�	�!	 
	�� |1F
 " �� �"��2' ��	"�	 
���	$�	 "�1  /�3' "��� 1*��� 

� �� �"�1  <g� 
��%��1�� 
�-1� (8�5 �	 "��� ��1*���  &0	"# �'�RF (� �" D��J� 4 �� (��� ")(� (. �? �`' " �� �"  /�3' �`�� ���15��� �	 
��%1*J ��:���:,	 �	�A+ ����� &0	"# H�! �
��. "4 �� (��� ��%��1+ �	 �p��# .��	"�	 
���	$�	 �'���  ��.1� <g� �1� �	 "��� 1*��� 1*J ���0 �� 
��%"4 �� �%��1+ ��	�� �� K
��' �	1' �	 "��� ��. (� "��� ��1*��� '�. �1;(,1, �e���1' & P�� 
 �2.  
���	"' (� ���� ��15 �� �)4� 
 �"  �2. �1  &g�' �	"��+ �2. .P�� (A�� U� �	 C�� (� (. ���15 �� ��	"�	 �	$�	 �� ���4. 
	�� P�� "��� ��`�? " �� ���� 
��% ��	"�	 �	$�	 �� ��~1� 
 �2. �1  P�	�� ��4�'�� 
�� .(��! �� "#	
 

� �� "��� (D3J �� ��! K��� &��. 
 �� ��~1� �(��! ��1� 

� �� ����� 
�� ��	"�	 
���	$�	 
 �� "4 �� �"  
�	>% .P��  "��� �*+	� 
��1*��� �2.(� (,1, l��; �	 <��' 
 PM4' �1; �4�� N�1� �� (���% K�6�	"4 �� �"  
�	")`� 
 u�# &��. 
��. (,1, ��2. P�� �� 
�	>%���4. 
	�� �2.  
���	$�	 
 �*+	� �-�g�	 �� �1J1' 
��  N�1��"���� //�'���"44. &�# ��
�F &�,� (� �)4� "���  &0	"#�	$�)6� 0� �	$�	l� "4�	�� ���4. 
�� ��"� � ���)� 
 ��gR2' l��A' 0� �	$�	l� ��F	 ���4. 
� 	�� (.
 	 
 �	
� ��:*�G/�� �� �' ��	� �� ��1 "� �1  (~	�	.   �� �1����. ���4. �	
�	 (� $�)6��	$�	 l�0� ���4. 
 IPS-M-PM-220(2):2023  ��	"����	 �*' �	��	 ����  1-13622 6 -4-2-5  �	$�)6� ������1' 
��. ��
"8' �� lDA4' "��� �"  /�3' ���4. ��4`�� &'�. ��
"8' " �� H�8�' ." �� ����J ��.	"# �� (��1�! �
� ��.	"# �� lDA4' "��� ���4. ��4`�� ��.	"# 6 -4-3 S3���� ��G
� 6 -4-3 -1 ��� &'�  "��� 
 �"  P�	�� "��� 1*��� U� �/��3� ��15 ��" �� H�8' 
 H�8�' �	����� �)J 1*��� 

� ��" �� �	"��+ .(� "��� 1*���� �H�8' ���4. (A�� �	 "��� 1*��� 

��1  P�	�� "��� }'- .��	"�	 
���	$�	 6 -4-3 -2 ��1�� 
�-1� (8�5 �	 "��� ��1*���  
 -�� �	 "��� |1A�D��J  "��� ��1*���(� �1M4' ��� �	 
��%1*J ��:���:,	 �	�A+ ����� &0	"#"4 �� (��� ��%��1+ �	 �p��#��! K��� 
 ��1� "4 �� �%��1+ ��	�� �� K
��' �	1' �	 "��� �� 6 -4-3 -3  (� "��� ��1*��� P�� (,1, 
 �2.�1  &g�' �	"��+ �2.��	"�	 �	$�	 �� ���4. 
	����! �� 	$6' ��4�'�� �1  P�	�� ��4�'�� 
�� �1  <g� .��! K���<�Q�� ������4  "4 �� �"  
�	>%�4�� N�1� �� (���% K�6�	6 -4-3 -4 (,1,(,1, ��2. ��	"�	 )� 
��%(� �"   N�1� "�1 . 6 -4-3 -5  &0	"#  (�1%���	$�)6� 0� �	$�	 �
�F �R2'
 R2��� ��%���
 *.� ��P�� 
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� /L
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��   ���2��� ��
  �E4��'� ����4. ��2� �"4��. 
����  	��
 ��P��  /L
�  /L
� }�! �1�1'�	
� 
��.  }�! �1�1' 
 (M�8' /���1� ��R�  U� 
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 ��2� �2� "4�
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 ��R� E4���2� � (J
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    ��	"q�	 (qA�� �	 
�	$q�	     �	$q�	 (q� 
�q�%  .    "q��� �`��q2� 
 "q#	
 ��1� ��'	$,	 �q� ��5 (4'	� &0	"# 
	�	� "��� 
 �"  " �� �"  l�	1� �`�� ���15.(  ��	"���q�	 �� l��A' "��� 
�18' ��301' 
��API 670    �/�'�q�  ��	"����	 l��A' "��� � ��, ��3��	 
��API 670   
 <qg� �/�'��      ��	"���q�	 l��qA' "q��� �q ��, 
 
�1q8' ��301' ���3��	 
���1���1' �/��3� ��15 �� _ 
-6 ��	"����	API 670    
 /�'�q� �"' 

� �� ��0���� 
�'� �1���1' <g� ��:'	 ���	"�	 �� ���
"8' &�,� (�      ��	"q� �1qJ
 UqQ1. �1q����. 
�q� . �1  P�	�� � $�, ��  ��301' ��	� ��2�. (,1, �� �	$�)6� 

� �� <g� 
	�� 	� ��4��;	 
����  "���  P�	�� �2.      Nq�1� (q. (��'�q� �	 �
�q�� 
�q�/�'���"���� �"44. //�'���"44. ��  "q�       Nq�1� "q��� ����q  /q�	 (q. �1  ���� �4 
� �"���q� /                                                 1- Tachometers  
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 ����� ��L ��3��	  ��	"���q�	 �� l��A' "��� 
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 /�'��  . �;�� ���� ��,.���'�" &:  l��A' "��� ��0���� 
�'� 
���1���1' �/��3� ��15 �� _ 
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��%(� �1M4' �1  P�	�� � $�, ��  ��301' ��	� ��2� '��.�a� ��
�.4 �"���� //�'���"44. (,1, �� �	$�)6� 
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 [1] ISO 10440-2, Petroleum and natural gas industries displacement compressors  �D�' ���6��J �1� �	 ��	�
� 
���1����.- [2] ISO 13691, Petroleum and natural gas industries units [3] API 613, Special purpose gear units for petroleum, chemical and gas industry services[4] API 677, General-purpose gear units for petroleum, chemical and gas industry services [5] API 660, Shell-and-tube [6] API 683, Quality improvement chemical, and gas industries[7] API 541, Form-wound [8] API 546, Brushless synchronous [9] ANSI/API 612, Petroleum, — Specialpurpose applications[10] API 614-99, Lubrication, petroleum, chemical and [11] ANSI/API 661, Air-Cooled Heat [12] ASME Boiler and pressure [13] ANSI/ASME B31.3, Process Piping[14] ANSI/ABMA 9, Load [15] ANSI/AGMA ISO 1328Definitions and allowable values of deviations relevant to corresponding flanks of gear teeth  [16] ANSI/ASA S2.19-1999 (R2004), American Balance quality requirements of Residual unbalance [17] ASTM A515/A515M, Standard for intermediate- and h[18] ASTM A105/A105M, applications [19] ASTM A106/A106M, temperature service [20] ASTM A193/A193M-bolting materials for purpose applications  
IPS13622 ) [�Q�
	 :(��� 1402 149 L�,�1��� 2, Petroleum and natural gas industries — Rotarydisplacement compressors — Part 2: Packaged air compressors (oil-free)�*' �	��	 ����  2-13622 :����1389 � �D�' ���6��J �1� �	 ��	�
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���1����.  	1� 
���1����. (G1�6')/L
� �	 
��G(  ISO 13691, Petroleum and natural gas industries ‒ High-speed specialAPI 613, Special purpose gear units for petroleum, chemical and gas industry servicespurpose gear units for petroleum, chemical and gas industry tube heat exchanger, seventh edition mprovement manual for mechanical equipment in ndustries ound squirrel Cage induction motors — 500 Horsepower and ynchronous machines — 500 kVA and lLargerANSI/API 612, Petroleum, petrochemical and natural gas industries pplications 99, Lubrication, shaft-sealing, and control-oil systems and hemical and gas industry services Cooled Heat Exchangers for General Refinery Servicesressure vessel code, section VIII, pressure vesselsANSI/ASME B31.3, Process Piping ANSI/ABMA 9, Load ratings and fatigue life for ball bearings ANSI/AGMA ISO 1328-1, Cylindrical gears — ISO system of accuracy Definitions and allowable values of deviations relevant to corresponding flanks of 1999 (R2004), American national standard mechanical equirements of rigid rotors — Part 1: Determination of ASTM A515/A515M, Standard specification for pressure vessel phigher-temperature service ASTM A105/A105M, Standard specification for carbon steel fASTM A106/A106M, Standard specification for seamless carbon -06, Standard specification for alloy-steel and aterials for high temperature or high pressure service aIPS-M-PM-220(2):2023  ��	"����	 �*' �	��	 ����  1-13622Rotary-type positive-free)  
�
?���- ��	"����	 �*'  ���02:  	1� 
���1����. (G1�6'speed special-purpose gear API 613, Special purpose gear units for petroleum, chemical and gas industry services purpose gear units for petroleum, chemical and gas industry quipment in petroleum, 500 Horsepower and larger Larger ndustries — Steam turbines ystems and auxiliaries for Exchangers for General Refinery Services essels of accuracy — Part 1: Definitions and allowable values of deviations relevant to corresponding flanks of echanical vibration — mination of permissible plates, carbon steel, forgings for piping arbon steel pipe for high-teel and stainless steel ervice and other special 



 [21] ASTM A194/A194M-bolts for high pressure or [22] ASTM A213/A213M, steel boiler, superheater, and [23] ASTM A216/A216M, fusion welding, for high[24] ASTM A240/A240M, stainless steel plate, sheet, and [25] ASTM A307: 2004, Standard specification tensile strength [26] ASTM A312/A312M, worked austenitic stainless [27] ASTM A333/A333M, low- temperature service[28] ASTM A350/A350M, requiring notch toughness [29] ASTM A351/A351M, Standard containing parts [30] ASTM A473, Standard [31] ASTM A479/A479M, Standard in boilers and other pressure [32] ASTM A516/A516M, Standard for moderateand lower[33] ASTM A563-04, Standard [34] ASTM A668/A668M, Standard general industrial use [35] ASTM A743/A743M, Standard chromium-nickel, corrosion[36] EN 1561, Founding —[37] EN 1563, Founding —[38] EN 10213 (all parts), Technical delivery conditions for steel castings for pressure purposes [39] EN 10083 (all parts), Steels for quenching and tempering[40] EN 10088 (all parts), Stainless steels[41] EN 10025 (all parts), Hot rolled products of structural steels[42] EN 10216 (all parts), Seamless steel tubes for pressure purposes conditions [43] JIS G 3103, Carbon steel and molybdenum alloy steel plates for boilers vessels 16)  
IPS13622 ) [�Q�
	 :(��� 1402 150 -06, Standard specification for carbon and aressure or high temperature service, or both ASTM A213/A213M, Standard specification for seamless ferritic and uperheater, and heat-exchanger tubes ASTM A216/A216M, Standard specification for steel castings, cigh-temperature service ASTM A240/A240M, Standard specification for chromium and heet, and strip For pressure vessels and for general Standard specification for carbon steel bolts and ASTM A312/A312M, Standard specification for seamless, welded, and tainless steel pipes ASTM A333/A333M, Standard specification for seamless and welded ervice ASTM A350/A350M, Standard specification for carbon and low-aoughness testing for piping components ASTM A351/A351M, Standard specification for castings, austenitic, for ASTM A473, Standard specification for stainless steel forgings ASTM A479/A479M, Standard specification for stainless steel bars and ressure vessels ASTM A516/A516M, Standard specification for pressure vessel power-temperature service 04, Standard specification for carbon and alloy steel nASTM A668/A668M, Standard specification for steel forgings, carbon and ASTM A743/A743M, Standard specification for castings, ironorrosion-resistant, for general application — Grey cast irons 15) — Spheriodal graphite cast irons EN 10213 (all parts), Technical delivery conditions for steel castings for pressure EN 10083 (all parts), Steels for quenching and tempering parts), Stainless steels EN 10025 (all parts), Hot rolled products of structural steels EN 10216 (all parts), Seamless steel tubes for pressure purposes —JIS G 3103, Carbon steel and molybdenum alloy steel plates for boilers IPS-M-PM-220(2):2023  ��	"����	 �*' �	��	 ����  1-13622alloy steel nuts for erritic and austenitic alloy-carbon, suitable for hromium and chromium-nickel eneral applications olts and studs, 60 000 PSI elded, and heavily cold elded steel pipe for alloy steel forgings, ustenitic, for pressure-ars and shapes for use plates, carbon steel, nuts arbon and alloy, for ron-chromium, iron-EN 10213 (all parts), Technical delivery conditions for steel castings for pressure — Technical delivery JIS G 3103, Carbon steel and molybdenum alloy steel plates for boilers and pressure 



 [44] JIS G 3106, Rolled steels for welded structure[45] JIS G 3214, Stainless steel forgings for pressure vessels[46] JIS G 3221, Chromium molybdenum steel forgings for general use[47] JIS G 3454, Carbon steel pipes for pressure service[48] JIS G 4051, Carbon steels for machine structural use[49] JIS G 4053, Low-alloyed steels for machine structural use[50] JIS G 4304, Hot rolled stainless steel plates, sheet and strip[51] JIS G 5121, Corrosion[52] JIS G 5152, Steel castin[53] JIS G 5201, Centrifugally cast steel pipes for welded structure[54] JIS G 5501, Gray iron castings[55] JIS G 5502, Spheroidal graphite iron castings[56] NACE Corrosion engineer’s  
IPS13622 ) [�Q�
	 :(��� 1402 151 JIS G 3106, Rolled steels for welded structure JIS G 3214, Stainless steel forgings for pressure vessels JIS G 3221, Chromium molybdenum steel forgings for general use JIS G 3454, Carbon steel pipes for pressure service Carbon steels for machine structural use alloyed steels for machine structural use JIS G 4304, Hot rolled stainless steel plates, sheet and strip -resistant cast steels for general applications JIS G 5152, Steel castings for low temperature and high pressure serviceJIS G 5201, Centrifugally cast steel pipes for welded structure JIS G 5501, Gray iron castings JIS G 5502, Spheroidal graphite iron castings ngineer’s reference book IPS-M-PM-220(2):2023  ��	"����	 �*' �	��	 ����  1-13622  gs for low temperature and high pressure service   


