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Preface 

Since the release of ANSI/ISA-75.19.01-2013, American Society of Mechanical Engineers (ASME) has 
released the 2013 edition and then the 2017 edition of B16.34, Valves – Flanged, Threaded, and Welding 
End. ANSI/ISA-75.19.01-2013 was revised in 2024 to reflect any relevant changes that have been made to 
ASME B16.34 since the 2009 edition. Changes include correction of some material lists and material 
groups. The 2024 edition of ISA-75.19.01 continues to use metric units as the primary reference units while 
maintaining US customary units in reference tables. This follows the lead of ASME B16.34-2017 that states 
its goal is to delete the US customary units in future revisions. 

This preface is included for informational purposes and is not part of ISA-75.19.01-2024. 

This document has been prepared as part of the service of ISA toward a goal of uniformity in the field of 
automation. To be of real value, this document should not be static but should be subject to periodic review. 
Toward this end, the society welcomes all comments and criticisms and asks that they be addressed to the 
Secretary, ISA Standards and Practices Board; standards@isa.org. 

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and interests 
in the development of ISA standards, recommended practices, and technical reports. Participation in the 
ISA standards-making process by an individual in no way constitutes endorsement by the employer of that 
individual, of ISA, or of any of the standards, recommended practices, and technical reports that ISA 
develops. 

International System of Units (SI) are the preferred units of measurement in ISA standards. 

CAUTION — ISA ADHERES TO THE POLICY OF THE AMERICAN NATIONAL STANDARDS INSTITUTE 
WITH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT THAT IS REQUIRED 
FOR USE OF THE DOCUMENT, IT WILL REQUIRE THE OWNER OF THE PATENT TO EITHER GRANT 
A ROYALTY-FREE LICENSE FOR USE OF THE PATENT BY USERS COMPLYING WITH THE 
DOCUMENT OR A LICENSE ON REASONABLE TERMS AND CONDITIONS THAT ARE FREE FROM 
UNFAIR DISCRIMINATION. 

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS DOCUMENT, THE USER IS 
CAUTIONED THAT IMPLEMENTATION OF THE DOCUMENT MAY REQUIRE USE OF TECHNIQUES, 
PROCESSES, OR MATERIALS COVERED BY PATENT RIGHTS. ISA TAKES NO POSITION ON THE 
EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS THAT MAY BE INVOLVED IN IMPLEMENTING 
THE DOCUMENT. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT MAY REQUIRE 
A LICENSE BEFORE IMPLEMENTATION OF THE DOCUMENT OR FOR INVESTIGATING THE 
VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD 
CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE DOCUMENT FOR THE 
USER’S INTENDED APPLICATION. 

HOWEVER, ISA ASKS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY 
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA 
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND 
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE USER’S 
PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE APPLICABILITY OF ANY 
GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY AND HEALTH 
PRACTICES BEFORE IMPLEMENTING THIS DOCUMENT. 
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THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE IMPACTED 
BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET ADDRESSED THE 
POTENTIAL ISSUES IN THIS VERSION. 

ISA (www.isa.org) is an international professional association that sets the standard for those who apply 
engineering and technology to improve the management, safety, and cybersecurity of modern automation 
and control systems used across industry and critical infrastructure. Founded in 1945, ISA develops widely 
used international standards for industrial automation, safety, and cybersecurity; certifies industry 
professionals; provides education and training; publishes books and technical articles; hosts conferences 
and events; and provides networking and career development programs for its members and customers 
around the world. 

ISA owns Automation.com, a leading online publisher of automation-related content. In addition, through a 
wholly owned subsidiary, ISA bridges the gap between standards and their implementation with the ISA 
Security Compliance Institute (www.isasecure.org) and the ISA Wireless Compliance Institute 
(www.isa100wci.org). 
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1 Scope 

1.1 This document applies to control valves having bodies, bonnets, cover plates, and bottom 
flanges made of carbon steel, low alloy and high alloy (stainless) steel, nickel -base alloy, cast iron, 
and ductile iron. 

1.2 This document establishes requirements and definitions for standard hydrostatic shell 
testing of control valves by the valve manufacturer to prove the structural integrity and leak 
tightness of the valves’ pressure-retaining parts, including any closure parts such as the valve 
body to bonnet joint, but excluding packings, bellows , or other moving seals, and packing 
leakoff/purge/vent port connections. Bellows or similar moving stem seals may be pressure tested 
after assembly at a pressure to be agreed upon by the valve manufacturer and the purchaser. The 
requirements of this document do not cover pneumatic and hydraulic actuators and regulators.  

1.3 This document describes and specifies the specific circumstances of hydrostatic shell 
testing of control valves and is in accordance with the hydrostatic testing requirements of ASME 
B16.1, ASME B16.34, and ASME B16.42, with the exception that the test requirements of 
paragraph 4.8 are not allowed by ASME B16.34.  

1.4 WARNING — SERIOUS BODILY HARM CAN BE CAUSED BY HIGH VELOCITY LEAKS 
THROUGH THE SHELL OR SEALS, RESULTING FROM THE ENERGY STORED IN THE 
PRESSURIZED FLUID AND CONTAINMENT EQUIPMENT. CARE SHOULD BE EXERCISED TO 
ENSURE THE SAFETY OF TEST AND INSPECTION PERSONNEL. SPECIFIC SAFETY 
REQUIREMENTS FOR CONDUCTING HYDROSTATIC TESTING AND INSPECTION ARE NOT 
WITHIN THE SCOPE OF THIS STANDARD. 

2 Terms and definitions 

2.1 
control valve 
refer to ANSI/ISA-75.05.01, Control Valve Terminology 

2.2 
test fixture 
device to close off the end connections and/or stem seal areas of the control valve to allow 
pressurization for hydrostatic shell testing 

3 Test fixture and instrumentation 

3.1 Test fixtures include, but are not limited to, the following: plugs with tie-bars and tie-rods, 
hydraulic presses, plugs or flanges attached to the pipe connections, bosses or lugs on the valve, 
and expandable rubber plugs. For butt welding end valves when end plugs are used, the seal point 
shall be as close to the weld end as practical without overstressing the weld preparation.  

3.2 The analog or digital pressure measuring instruments used in testing shall be of the 
indicating or recording type. 

3.3 The valve manufacturer shall be responsible for maintaining the accuracy of the pressure 
measuring instruments. 
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3.4 Pressure measuring instruments shall have a total uncertainty of no more than 3% of the 
reading, at test pressure, and analog-type shall be used between 20% and 80% of their scale 
range. 

4 Test requirements 

4.1 The control valve, with or without its actuator, must be complete before hydrostatic shell 
testing, except as permitted in 4.2, 4.3, 4.4, and 4.8.  

4.2 It is permissible to disassemble the valve after hydrostatic shell testing, provided : 

a) new gaskets or seals used to reassemble the tested valve are of the same kind and size; 

b) equivalent studs and nuts are used; 

c) the same torquing procedure is used, or steps are taken to ensure the same pretest bolt loads 
result; and 

d) a gas or liquid leak test at lower than the hydrostatic shell test pressure is performed to ensure 
proper gasket installation. 

4.3 All cavities pressurized in service shall simultaneously be subjected to the hydrostatic shell 
test pressure. Moving stem seals such as bellows, diaphragms, stem, and packing that may be 
damaged by the hydrostatic shell test pressure, or trim parts that do  not affect the pressure 
boundary, need not be installed during testing.  

4.4 Valves with welded-on nipples, flanges, reducers, and/or increasers shall be hydrostatically 
shell tested in accordance with paragraph 4.4 (a) or (d), at the manufacturer ’s option, unless 
paragraph 4.4 (b) or (c) is agreed to by both the valve manufacturer and the purchaser.  

a) Hydrostatically shell test the valve alone at the appropriate pressure for its class and do not 
retest after welding on any of the nipples, flanges, reducers , or increasers. The completed 
assembly shall be documented as not tested after welding on nipples, flanges, reducers, 
or increasers in the purchase order and specification. 

b) Hydrostatically shell test the valve alone at the appropriate pressure for its class and retest the 
valve assembly after welding on any of the nipples, flanges, reducers or increasers with the 
pressure in accordance with the specification applicable to the  nipples, flanges, reducers, or 
increasers. The purchaser shall provide the design pressure and temperature and the 
applicable specifications to the valve manufacturer.  

c) Hydrostatically shell test the valve including all weld-on nipples, flanges, reducers, and 
increasers with the pressure in accordance with the specification applicable to the nipples, 
flanges, reducers, and increasers. The valve nameplate and required valve body marking must 
then indicate the pressure and temperature limit as determined by the nipples, flanges, 
reducers, and increasers. 

d) Hydrostatically shell test the valve including all welded-on nipples, flanges, reducers, and 
increasers with the pressure in accordance with this document, provided that the nipples, 
flanges, reducers, and increasers are designed for that pressure. 

4.5 The valve shall not be painted or otherwise coated with materials capable of sealing against 
leakage before the shell tests are completed, except internal linings or coatings included in the 
design (e.g., nonmetallic butterfly valve body linings) are permi tted. Chemical corrosion protection 
treatments are permitted. If valve parts are to be painted for storage, they shall be hydrostatically 
shell tested before painting, provided the fully assembled valve is again tested in accordance with 
paragraph 4.2 (d). If the presence of the purchaser’s representative is specified for hydrostatic 
shell tests, painted valves may be retested without removal of the paint, unless otherwise agreed 
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to, by the valve manufacturer and purchaser. Assembled valves having bodies and bonnets or 
cover plates that have been separately tested in accordance with Clauses 5 through 7 prior to 
having been painted or coated may be painted or coated prior to final testing in accordance with 
Clauses 5 through 7. 

Wrought welded-on nipples, flanges, increasers, and reducers need not have their protective 
coating removed for hydrostatic shell testing.  

4.6 The valve shall not be seated on the main seat or on the back seat during the hydrostatic 
shell test. 

4.7 If a valve is dual pressure rated (inlet rating higher than outlet rating from causes such as 
different wall thicknesses, flange rating, or materials), it may be necessary to separate the high -
pressure portion of the valve from the low-pressure portion with a temporary barrier and to test 
each portion at its respective test pressure.  

4.8 Pressure-retaining parts may be hydrostatically shell tested separately if all the following 
conditions are satisfied: 

a) all the pressure-retaining parts in the valve assembly are hydrostatically tested at the pressures 
in accordance with Clause 7, Test pressures; 

b) the hydrostatic test is performed in a manner that simulates all loadings, fasteners, and 
restraints present when the part is tested in a completed valve;  

c) individual part testing is agreed to by both the manufacturer and the purchaser; and  

d) the fully assembled valve is pressure tested in accordance with 4.2 (d).  

5 Test procedures 

5.1 After filling the valve with water, which may contain a corrosion inhibitor, or with other 
suitable liquid (provided such liquid has a viscosity not greater than water), and venting all air, 
each valve shall be pressurized to no less than the pressures giv en in Clause 7. 

CAUTION — IF AIR IS PRESENT IN THE TEST FLUID, THERE ARE HAZARDS INVOLVED AND 
APPROPRIATE PRECAUTIONS SHOULD BE TAKEN. 

5.2 The minimum duration of test pressure before the start of inspection shall be as follows: 

Table 1 – Minimum test duration (minutes) 

Nominal valve size Class 600 and 
lower 

Class 900 
through 1500 

Class 2500  
and higher 

2” and smaller 1 2 3 

2½” through 4” 2 4 5 

5” through 8” 3 5 8 

10” and larger 5 8 10 

For classes not shown, use next higher class.   
Test durations are longer than ASME 16.34 due to control valves having greater wall 
thickness. 
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