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Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local,
state, and federal laws and regulations should be reviewed.

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, completeness, or usefulness of
the information contained herein, or assume any liability or responsibility for any use, or the results of such use, of ar.
information or process disclosed in this publication. Neither API nor any of API's employees, subcontractoic.
consultants, or other assignees represent that use of this publication would not infringe upon privately ovmed rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute tc assure the
accuracy and reliability of the data contained in them; however, the Institute makes no represer.*itio.. v arranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or respon<ihility 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, soina =nyineering and operating
practices. These publications are not intended to obviate the need for appi,ing .ound engineering judgment
regarding when and where these publications should be utilized. The formulation ar.* 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 ‘he marking requirements of an API standard
is solely responsible for complying with all the applicable requiremcnts =7 that standard. API does not represent,
warrant, or guarantee that such products do in fact conform to the a, olicable API standard.

Al igi‘s reserved. No part of this work may be reproduced, stored in a retrieval system, or transmitted by any means, electronic,
~iecl.anical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the Publisher, API
Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

Copyright © 2008 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 infringement of letters patent.

This document was produced under APl standardization procedures that ensure appropriate notification. a. %
participation in the developmental process and is designated as an API standard. Questions concerning the
interpretation of the content of this publication or comments and questions concerning the procedures under w: ¢
this publication was developed should be directed in writing to the Director of Standards, Americar Petroleum
Institute, 1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or transicte <!l 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 vears. A one-time
extension of up to two years may be added to this review cycle. Status of the publication cai be ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of API publications ¢na materials is published
annually and updated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

Suggested revisions are invited and should be submitted to the Standards L ¢par ment, API, 1220 L Street, NW,
Washington, D.C. 20005, standards@api.org.
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Introduction

This recommended practice applies to new heavy wall pressure vessels in petroleum refining, petrochemical, and
chemical facilities in which hydrogen or hydrogen-containing fluids are processed at elevated temperature and
pressure. It is based on decades of industry operating experience and the results of experimentation and testing
conducted by independent manufacturers and purchasers of heavy wall pressure vessels for this service.

Licensors and owners of process units in which these heavy wall pressure vessels are to be used may modify and/cr
supplement this recommended practice with additional proprietary requirements.
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Materials and Fabrication of 2 1/4Cr-1Mo, 2 1/4Cr-1Mo-1/4V, 3Cr-1Mo, and
3Cr-1Mo-1/4V Steel Heavy Wall Pressure Vessels for High-temperature,
High-pressure Hydrogen Service

1 Scope

This recommended practice presents materials and fabrication requirements for new 2 1/4Cr and 3Cr steel heavy wvall
pressure vessels for high-temperature, high-pressure hydrogen service. It applies to vessels that are desiy.»:.d,
fabricated, certified, and documented in accordance with ASME BPVC, Section VIII, Division 2, including Cection 3.4,
Supplemental Requirements for Cr-Mo Steels and ASME Code Case 2151, as applicable. This documant iay also
be used as a resource when planning to modify an existing heavy wall pressure vessel.

A newer ASME BPVC, Section VIII, Division 3, is available and has higher design allowables, hc vever it has much
stricter design rules (e.g. fatigue and fracture mechanics analyses required) and material 1 >sting requirements. It is
outside the scope of this document.

Materials covered by this recommended practice are conventional steels including <star,Yari 2-'/4Cr-1Mo and 3Cr-1Mo
steels, and advanced steels which include 2 1/4Cr-1Mo-1/4V, 3Cr-1Mo-1/aV-Ti-B, “ind >Cr-1Mo-1/4V-Nb-Ca steels. This
document may be used as a reference document for the fabrication of vessels mc ¢ of enhanced steels (steels with
mechanical properties increased by special heat treatments) at purchac=r liscretion. However, no attempt has been
made to cover specific requirements for the enhanced steels.

The interior surfaces of these heavy wall pressure vessels ma_ ha ‘e w.i-austenitic stainless steel weld overlay lining
to provide additional corrosion resistance. A stainless clad lining vzing a roll-bonded or explosion-bonded layer on Cr-
Mo base metal may be acceptable, but is outside the scope Hf this ucocument.

2 References

The following referenced documents are cited in ti e ¢pplication of this document. For dated references, only the
edition cited applies. For undated references  trio latest edition of the referenced document (including any
amendments) applies.

API RP 582, Welding Guidelines for t/.~ C.xemical, Oil, and Gas Industries

ASME" Boiler and Pressure Vessc' Crde, Section |l—Materials; Part A—Ferrous Material Specifications; Part C—
Specifications for Welding Rods, Electrodes and Filler Metals; Part D—Properties

ASME Boiler and Pressure ‘e<sel Code, Section V—Nondestructive Examination
ASME Boiler aiid F. 2ssue Vessel Code, Section VIIl—Rules for Construction of Pressure Vessels, Division 1

ASME Boilei and Pressure Vessel Code, Section VIlIl—Rules for Construction of Pressure Vessels,
Divisicn 2--Ai‘ernative Rules

ASMct Boilcr aiid Pressure Vessel Code, Section IX—Welding and Brazing Qualifications

ACME Code Case 2151-1, 3 Chromium-1 Molybdenum-1/4 Vanadium-Columbium-Calcium Alloy Steel Plates and
rorgings

ASME SA-20, Standard Specification for General Requirements for Steel Plates for Pressure Vessels

TASME International, 3 Park Avenue, New York, New York 10016, www.asme.org.
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