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Special Notes 
 
API publications necessarily address problems of a general nature. With respect to particular cir-
cumstances, local, state, and federal laws and regulations should be reviewed. The use of API pub-
lications is voluntary. In some cases, third parties or authorities having jurisdiction may choose to 
incorporate API standards by reference and may mandate compliance. 

 
Neither API nor any of API’s employees, subcontractors, consultants, committees, or other assignees 
make any warranty or representation, either express or implied, with respect to the accuracy, com-
pleteness, or usefulness of the information contained herein, or assume any liability or responsibility for 
any use, or the results of such use, of any information or process disclosed in this publication. Neither 
API nor any of API's employees, subcontractors, consultants, or other assignees represent that use of 
this publication would not infringe upon privately owned rights. 

 
API publications may be used by anyone desiring to do so. Every effort has been made by the Institute 
to assure the accuracy and reliability of the data contained in them; however, the Institute makes no 
representation, warranty, or guarantee in connection with this publication and hereby expressly dis-
claims any liability or responsibility for loss or damage resulting from its use or for the violation of any 
authorities having jurisdiction with which this publication may conflict. 

 
API publications are published to facilitate the broad availability of proven, sound engineering and 
operating practices. These publications are not intended to obviate the need for applying sound en-
gineering judgment regarding when and where these publications should be utilized. The formulation 
and publication of API publications is not intended in any way to inhibit anyone from using any other 
practices. 

 
Any manufacturer marking equipment or materials in conformance with the marking requirements of an 
API standard is solely responsible for complying with all the applicable requirements of that standard. 
API does not represent, warrant, or guarantee that such products do in fact conform to the applicable 
API standard. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmit-
ted by any means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permis-
sion from the publisher. Contact the Publisher, API Publishing Services, 200 Massachusetts Avenue NW, Suite 

1100, Washington, DC 20001. 
 

Copyright © 2023 American Petroleum Institute 
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Foreword 

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, 
for the manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither 
should anything contained in the publication be construed as insuring anyone against liability for infringe-
ment of letters patent. 

The verbal forms used to express the provisions in this document are as follows. 

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard. 
 

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not 
required in order to conform to the standard. 

 
May: As used in a standard, “may” denotes a course of action permissible within the limits of a 
standard.  
 
Can: As used in a standard, “can” denotes a statement of possibility or capability. 
 
This document was produced under API standardization procedures that ensure appropriate notifi-
cation and participation in the developmental process and is designated as an API standard. Ques-
tions concerning the interpretation of the content of this publication or comments and questions con-
cerning the procedures under which this publication was developed should be directed in writing to the 
Director of Standards, American Petroleum Institute, 200 Massachusetts Avenue NW, Suite 1100, 
Washington, DC 20001. Requests for permission to reproduce or translate all or any part of the material 
published herein should also be addressed to the director. 

 
Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. 
A one-time extension of up to two years may be added to this review cycle. Status of the publication 
can be ascertained from the API Standards Department, telephone (202) 682-8000. A catalog of API 
publications and materials is published annually by API, 200 Massachusetts Avenue NW, Suite 1100, 
Washington, DC 20001. 

 
Suggested revisions are invited and should be submitted to the Standards Department, API, 200 
Massachusetts Avenue NW, Suite 1100, Washington, DC 20001, standards@api.org. 
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Important Information Concerning Use of Asbestos or Alternative Materials 

Asbestos is specified or referenced for certain components of the equipment described in some API 
standards. It has been of extreme usefulness in minimizing fire hazards associated with petroleum 
processing. It has also been a universal sealing material, compatible with most refining fluid services. 
 
Certain serious adverse health effects are associated with asbestos, among them the serious and often 
fatal diseases of lung cancer, asbestosis, and mesothelioma (a cancer of the chest and abdominal lin-
ings). The degree of exposure to asbestos varies with the product and the work practices involved. 

 
Consult the most recent edition of the Occupational Safety and Health Administration (OSHA), U.S. 
Department of Labor, Occupational Safety and Health Standard for Asbestos, Tremolite, Anthophyllite, 
and Actinolite, 29 Code of Federal Regulations Section 1910.1001; the U.S. Environmental Protection 
Agency, National Emission Standard for Asbestos, 40 Code of Federal Regulations Sections 61.140 
through 61.156; and the U.S. Environmental Protection Agency (EPA) rule on labeling requirements and 
phased banning of asbestos products (Sections 763.160-179). 

 
There are currently in use and under development a number of substitute materials to replace asbestos 
in certain applications. Manufacturers and users are encouraged to develop and use effective substitute 
materials that can meet the specifications for, and operating requirements of, the equipment to which they 
would apply. 

 
SAFETY AND HEALTH INFORMATION WITH RESPECT TO PARTICULAR PRODUCTS OR MA-
TERIALS CAN BE OBTAINED FROM THE EMPLOYER, THE MANUFACTURER OR SUPPLIER OF 
THAT PRODUCT OR MATERIAL, OR THE MATERIAL SAFETY DATASHEET. 
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Introduction 
 
Users of this standard should be aware that further or differing requirements may be needed for in-
dividual applications. This standard is not intended to inhibit a vendor from offering, or the purchaser 
from accepting, alternative equipment or engineering solutions for the individual application. This may 
be particularly appropriate where there is innovative or developing technology. Where an alternative is 
offered, the vendor should identify any variations from this standard and provide details. 

 
Annex A contains informative descriptions of the work process for acoustical and mechanical anal-
yses. It is focused on reciprocating compressors but is somewhat applicable to all positive displace-
ment (PD) machinery. 

 
Annex B contains information concerning stepless capacity control for reciprocating compressor 
cylinders.  
 
Annex C contains the Design Approach 2 flowchart for API 618 machines. 
 
Annex D contains the Design Approach 3 flowchart for API 618 machines. 
 
Annex E contains information for forced mechanical response analyses of compressor systems and 
piping.  
 
Annex F contains information for small-bore piping analysis and design. 
 
Annex G contains pulsation considerations for flow metering equipment. 
 
Annex H contains information for Vi and pressure ratio considerations for API 619 machines.  
 
Annex I contains the design approach flowchart for PD pumps. 
 
Annex J contains information concerning cavitation considerations for PD pump systems. In this 
standard, U.S. customary (USC) units are included in brackets for information. 
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1 

Pulsation and Vibration Control for Positive Displacement Machinery Systems 
for Petroleum, Chemical, and Natural Gas Industry Services 

1 Scope 

This standard covers the minimum requirements for pulsation and vibration control for positive displacement 
(PD) machinery systems used in the petroleum, chemical, and natural gas industry services. The specific 
machinery addressed includes: 

— reciprocating compressors (ref. API 618); 

— rotary-type PD compressors (ref. API 619); 

— PD pumps—reciprocating (ref. API 674); 

— PD pumps—controlled volume (ref. API 675); 

— PD pumps—rotary (ref. API 676). 

2 Normative References 

2.1 The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

API Standard 618, Reciprocating Compressors for Petroleum, Chemical, and Gas Industry Services  

API Standard 619, Rotary-type Positive-displacement Compressors for Petroleum, Chemical, and Gas 
Industry Services 

API Standard 674, Positive Displacement Pumps—Reciprocating  

API Standard 675, Positive Displacement Pumps—Controlled Volume for Petroleum, Chemical, and Gas 
Industry Services  

API Standard 676, Positive Displacement Pumps—Rotary  

ASME B31.3 1, Process Piping 

ASME B31.8, Gas Transmission and Distribution Piping Systems 

ASME Boiler and Pressure Vessel Code (BPVC), Section III: Rules for Construction of Nuclear Power Plant 
Components; Division 2: Code for Concrete Reactor Vessels and Containments 

ASME Boiler and Pressure Vessel Code (BPVC), Section III, Appendix 1, 2010 Edition 

ASME Boiler and Pressure Vessel Code (BPVC), Section VIII: Rules for Construction of Pressure Vessels; 
Division 1: Rules for Construction of Pressure Vessels 

ASME Boiler and Pressure Vessel Code (BPVC), Section VIII: Rules for Construction of Pressure Vessels; 
Division 2: Alternative Rules 

 
1  ASME International, 2 Park Avenue, New York, NY 10016-5990, www.asme.org. Curre
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