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PURPOSE AND USE OF PROCESS INDUSTRY PRACTICES 
 
 In an effort to minimize the cost of process industry facilities, this Practice has 
been prepared from the technical requirements in the existing standards of major 
industrial users, contractors, or standards organizations. By harmonizing these technical 
requirements into a single set of Practices, administrative, application, and engineering 
costs to both the purchaser and the manufacturer should be reduced. While this Practice 
is expected to incorporate the majority of requirements of most users, individual 
applications may involve requirements that will be appended to and take precedence 
over this Practice. Determinations concerning fitness for purpose and particular matters 
or application of the Practice to particular project or engineering situations should not be 
made solely on information contained in these materials. The use of trade names from 
time to time should not be viewed as an expression of preference but rather recognized 
as normal usage in the trade. Other brands having the same specifications are equally 
correct and may be substituted for those named. All Practices or guidelines are intended 
to be consistent with applicable laws and regulations including OSHA requirements. To 
the extent these Practices or guidelines should conflict with OSHA or other applicable 
laws or regulations, such laws or regulations must be followed. Consult an appropriate 
professional before applying or acting on any material contained in or suggested by the 
Practice. 

This Practice is subject to revision at any time. 

© Process Industry Practices (PIP), Construction Industry Institute, The University of 
Texas at Austin, 3925 West Braker Lane (R4500), Austin, Texas 78759. PIP Member 
Companies and Subscribers may copy this Practice for their internal use. Changes or 
modifications of any kind are not permitted within any PIP Practice without the express 
written authorization of PIP. Authorized Users may attach addenda or overlays to clearly 
indicate modifications or exceptions to specific sections of PIP Practices. Authorized Users 
may provide their clients, suppliers and contractors with copies of the Practice solely for 
Authorized Users’ purposes.  These purposes include but are not limited to the 
procurement process (e.g., as attachments to requests for quotation/ purchase orders or 
requests for proposals/contracts) and preparation and issue of design engineering 
deliverables for use on a specific project by Authorized User’s client. PIP’s copyright 
notices must be clearly indicated and unequivocally incorporated in documents where an 
Authorized User desires to provide any third party with copies of the Practice. 

PUBLISHING HISTORY 
March 1998 Issued May 2010 Complete Revision 
June 2002 Complete Revision March 2016 Complete Revision 
January 2005 Complete Revision July 2022 Technical Revision 

  

Not printed with State funds 



 TECHNICAL REVISION 
 July 2022 

Process Control 

Process Industry Practices Page 1 of 37 

PIP PCECV001 
Guideline for Application of Control Valves 

Table of Contents 

1. Scope ............................................. 2 

2. References .................................... 2 
2.1 Process Industry Practices .................. 2 
2.2 Industry Codes and Standards ............ 2 
2.3 Government Regulations ..................... 4 
2.4 Other References ................................ 4 

3. Valve Materials .............................. 4 
3.1 General ................................................ 4 
3.2 Valve Body .......................................... 4 
3.3 Valve Body Material Testing Methods . 5 
3.4 Valve Trim ........................................... 6 
3.5 Gaskets ............................................... 8 
3.6 Packing ................................................ 8 

4. Valve Types ................................. 11 
4.1 General .............................................. 11 
4.2 Globe Styles ...................................... 14 
4.3 Rotary-Style Valves ........................... 17 

5. Sizing of Valves ........................... 20 
5.1 Sizing Methods .................................. 20 
5.2 Sizing Guidelines ............................... 20 

6. Inherent Flow Characteristics .... 21 
6.1 Definitions.......................................... 21 
6.2 Equal Percentage Characteristic ...... 23 
6.3 Linear Characteristic ......................... 23 
6.4 Quick Opening Characteristic ........... 24 

7. Cavitation and Flashing ............. 24 
7.1 Cavitation .......................................... 24 
7.2 Flashing and Erosion ........................ 27 

8. Noise Considerations ................. 29 
8.1 General .............................................. 29 
8.2 Noise Reduction ................................ 30 

9. Actuators and Accessories ........ 30 
9.1 General .............................................. 30 
9.2 Sizing and Selection .......................... 31 
9.3 Actuator Forces ................................. 31 
9.4 Positioners and Accessories ............. 34 

10. Valve Shipping and Storage ...... 36 

11. Valve Installation ......................... 37 
 
 



PIP PCECV001 TECHNICAL REVISION 
Guidelines for Application of Control Valves July 2022 

Process Industry Practices Page 2 of 37 

1. Scope 

This Practice describes the guidelines and background information for the application of 
pneumatically actuated control valves. Issues addressed include valve selection, valve 
and actuator sizing, material selection, flow characteristic evaluation, valve accessories, 
and consideration of the effects of flashing, cavitation, and noise. 

2. References 

Applicable parts of the following PIP Practices, industry codes and standards, and other 
references shall be considered an integral part of this Practice. The edition in effect on the 
date of contract award shall be used, except as otherwise noted. Short titles are used 
herein where appropriate. 

2.1 Process Industry Practices (PIP) 
– PIP PCCGN002 - General Instrument Installation Criteria 
– PIP PCSCV001 - Specification of Control Valves 
– PIP PNSC0001 - Fabrication and Examination Specification for ASME B31.3 

Metallic Piping 
2.2 Industry Codes and Standards 

Applicable requirements in the latest edition (or the edition indicated) of the 
following standards shall be considered an integral part of this Practice: 

• American Petroleum Institute (API) 
– API 609 - Butterfly Valves: Double Flanged, Lug- and Wafer-Type 

• American Society for Mechanical Engineers (ASME) 
– ASME B31.3 - Process Piping 

• American Society for Testing and Materials (ASTM) 
– ASTM A193 - Standard Specification for Alloy-Steel and Stainless Steel 

Bolting Materials for High-Temperature Service 
– ASTM A194 - Standard Specification for Carbon and Alloy Steel Nuts for 

High- Pressure or High-Temperature Service, or Both 
– ASTM A216 - Standard Specification for Steel Castings, Carbon, Suitable 

for Fusion Welding, for High-Temperature Service 
– ASTM A217 - Standard Specification for Steel Castings, Martensitic 

Stainless and Alloy, for Pressure-Containing Parts, Suitable for High-
Temperature Service 

– ASTM A320 - Standard Specification for Alloy/Steel Bolting Materials for 
Low-Temperature Service 

– ASTM A351 - Standard Specification for Castings, Austenitic, Austenitic-
Ferric (Duplex), for Pressure-Containing Parts 

– ASTM A352 - Standard Specification for Steel Castings, Ferritic and 
Martensitic for Pressure-Containing Parts, Suitable for Low-Temperature 
Service 


