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Materials and Fabrication Requirements 
for Carbon Steel Pressure Vessels in 

Petroleum Refining Wet H2S Environments
This AMPP standard represents a consensus of those individual members who have reviewed this document, its scope, 
and provisions.  Its acceptance does not in any respect preclude anyone, whether he or she has adopted the standard 
or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in conformance 
with this standard.  Nothing contained in this AMPP standard is to be construed as granting any right, by implication or 
otherwise, to manufacture, sell, or use in connection with any method, apparatus, or product covered by Letters Patent, 
or as indemnifying or protecting anyone against liability for infringement of Letters Patent.  This standard represents 
minimum requirements and should in no way be interpreted as a restriction on the use of better procedures or materials.  
Neither is this standard intended to apply in all cases relating to the subject.  Unpredictable circumstances may negate 
the usefulness of this standard in specific instances.  AMPP assumes no responsibility for the interpretation or use of 
this standard by other parties and accepts responsibility for only those official AMPP interpretations issued by AMPP 
in accordance with its governing procedures and policies which preclude the issuance of interpretations by individual 
volunteers.

Users of this AMPP standard are responsible for reviewing appropriate health, safety, environmental, and regulatory 
documents and for determining their applicability in relation to this standard prior to its use.  This AMPP standard may 
not necessarily address all potential health and safety problems, or environmental hazards associated with the use of 
materials, equipment, and/or operations detailed or referred to within this standard.  Users of this AMPP standard are also 
responsible for establishing appropriate health, safety, and environmental protection practices, in consultation with appro-
priate regulatory authorities, if necessary, to achieve compliance with any existing applicable regulatory requirements prior 
to the use of this standard.

CAUTIONARY NOTICE:  AMPP standards are subject to periodic review and may be revised or withdrawn at any time 
in accordance with AMPP technical committee procedures.  AMPP requires that action be taken to reaffirm, revise, or 
withdraw this standard no later than five years from the date of initial publication and subsequently from the date of 
each reaffirmation or revision.  The user is cautioned to obtain the latest edition.  Purchasers of AMPP standards may 
receive current information on all standards and other AMPP/NACE/SSPC publications by contacting AMPP Custom-
er Support, 15835 Park Ten Place, Houston, Texas 77084-5145 (Tel: +1-281-228-6200, email: customersupport@
ampp.org).

Document History:

2024-06-20: Approved by AMPP Standards Committee (SC) 16, Oil & Gas, Downstream

AMPP values your input. To provide feedback on this standard, please contact: standards@ampp.org
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Foreword

Many petroleum refining and oil and gas production services contain liquid water and hydrogen sulfide (H2S). Depend-
ing on the H2S concentration and various other process conditions, the following damage mechanisms can become 
active:

a)	 Sulfide stress cracking (SSC) of carbon steel welds or base materials that exceed certain strength 
or hardness levels

b)	 Blistering
c)	 Hydrogen Induced Cracking (HIC)
d)	 Stress-oriented Hydrogen Induced Cracking (SOHIC)

Complementary AMPP standards with which this document is intended to comply, and which are referenced in specific 
sections, include:

1)	 ANSI/NACE MR0103/ISO 17945, “Petroleum, Petrochemical, and Natural Gas Industries – Metallic 
Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum Refining Environments”

2)	 NACE SP0472, “Methods and Controls to Prevent In-Service Environmental Cracking of Carbon 
Steel Weldments in Corrosive Petroleum Refining Environments.”

ANSI/NACE MR0103/ISO 17945 provides product form heat treating requirements and hardness limits for preventing 
SSC in numerous alloys, but its scope does not address blistering, HIC, or SOHIC. NACE SP0472 provides guidance 
on controls to prevent hydrogen stress cracking (including SSC) and alkaline cracking mechanisms at carbon steel 
(CS) weldments.

Many practices discussed in the precursor to this standard, NACE Publication 8X194, were identified through informal 
industry surveys of petroleum refiners, process licensors, and engineering contractors conducted in 1991 by NACE 
Work Group (WG) T-8-16g and in 2004 by NACE Task Group (TG) 301. This information has been supplemented by 
the experiences of the work group and task group members and their colleagues and other industry publications like 
EEMUA Publication 179. The first edition of NACE Publication 8X194 was issued in June 1994, and a revision was is-
sued in December 2006. TCRs are more tutorial in format, and present numerous options and experiences, and there-
fore are not intended to provide recommendations. The intent of issuing this document as an SP is to provide a tool for 
the procurement and fabrication of new equipment for petroleum refining wet H2S services. The requirements outlined 
in the main body of the SP are in a specification format to allow direct use as a standard specification by users/owners.

Although this SP is specific to wet H2S services, the requirements outlined herein may also be applicable to other hy-
drogen charging services (e.g., hydrofluoric acid services). It is then the owner’s responsibility to define which specific 
requirements they will apply to these other hydrogen charging environments and the additional requirements for these 
other services.

Scope

This AMPP standard defines standard practices for new carbon steel (CS) pressure vessels to be used in petroleum 
refining wet hydrogen sulfide (H2S)-containing environments, with the recommended steps for resisting the damage 
mechanisms listed below. It covers materials, welding, testing, and other fabrication requirements. It is intended to be 
used by refiners, equipment fabricators, engineering contractors, and construction contractors.

Rationale

This Standard Practice (SP) was developed as a result of a previous Technical Committee Report (TCR), NACE Publi-
cation 8X194, which was titled “Materials and Fabrication Practices for New Pressure Vessels Used in Wet H2S Refin-
ery Service.” The objective of that TCR was to provide a state-of-the-art overview of the options for materials selection, 
fabrication, post-weld heat treatment (PWHT), inspection, and testing practices that have been applied to new pressure 
vessels (referred to in this document as equipment) intended for use in wet H2S refinery service.
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