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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 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 disclaims 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 engineering 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.

Classified areas may vary depending on the location, conditions, equipment, and substances involved in any given 
situation. Users of this Recommended Practice should consult with the appropriate authorities having jurisdiction.

Users of this Recommended Practice should not rely exclusively on the information contained in this document. 
Sound business, scientific, engineering, and safety judgment should be used in employing the information contained 
herein.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and properly train and 
equip their employees, and others exposed, concerning health and safety risks and precautions, nor undertaking their 
obligations to comply with authorities having jurisdiction.

Information concerning safety and health risks and proper precautions with respect to particular materials and 
conditions should be obtained from the employer, the manufacturer or supplier of that material, or the material safety 
data sheet.

Where applicable, authorities having jurisdiction should be consulted.

Work sites and equipment operations may differ. Users are solely responsible for assessing their specific equipment 
and premises in determining the appropriateness of applying the Recommended Practice. At all times users should 
employ sound business, scientific, engineering, and judgment safety when using this Recommended Practice.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and properly train and 
equip their employees, and others exposed, concerning health and safety risks and precautions, nor undertaking their 
obligations to comply with authorities having jurisdiction.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means, 
electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the 

Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Copyright © 2013 American Petroleum Institute



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.

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

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

This document was produced under API standardization procedures that ensure appropriate notification and 
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 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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1

Safe Operation of Hydrofluoric Acid Alkylation Units

0 Scope

The refining industry has long demonstrated that HF acid alkylation units can be operated safely and responsibly. 
Like many industrial processes, the HF acid alkylation process presents operational risk and must be properly 
designed, well-maintained and operated to assure safe operation. RP 751 is an industry document that 
communicates proven industry practices to support the safe operation of an HF acid alkylation unit. The philosophy of 
this fourth edition is to build on the previous editions' base of recommendations for HF acid leak prevention, detection 
and mitigation with the document section topics of hazard management, operating procedures and worker protection, 
material inspection and maintenance, transportation and inventory control, relief and utility systems, and risk 
mitigation. This edition changes some previous provisions from recommendations (should) to requirements (shall) 
based on regulatory requirements, broad industry acceptance and proven effective industry practices along with the 
addition of some new recommendations and requirements. The recommendations presented in the document are 
those that have been found effective or those which are advised for safe operations. 

1 Hazards Management 

1.1 Process Hazards Management Plan

1.1.1 General

Process hazards management applies to hydrofluoric acid (HF) alkylation units. These units handle liquefied 
petroleum gas (LPG) and HF, which if released in quantity, may cause significant fire and toxic hazards. Each 
operating HF alkylation unit shall have a process hazards management plan.

In the United States, the Occupational Safety and Health Administration (OSHA) regulation Process Safety 
Management of Highly Hazardous Chemicals [29 Code of Federal Regulations (CFR) Part 1910.119] forms the basis 
for process hazards management in refineries. The U.S. Environmental Protection Agency’s (EPA) Risk Management 
Program (RMP) rule (40 CFR Part 68) also applies to process hazards management for facilities in the United States. 
Similar process hazards and risk management regulations are in place in many countries.

1.1.2 Process Hazards Analysis

1.1.2.1 Priority

A process hazards analysis is a logical first step in a process hazards management program and shall be conducted 
in all HF alkylation facilities. This analysis helps identify and evaluate events that could lead to releases of HF or LPG. 
Alkylation units should be high on the priority list of process units to be analyzed because of the dual hazards 
presented by HF and LPG. For the same reason, the maximum interval between analyses should be five (5) years. 
Applicable regulations shall be reviewed regarding the permissible interval. Once an initial process hazards analysis 
has been completed for the alkylation unit, each subsequent analysis may either be an update and revalidation of the 
previous analysis or a completely new analysis. The approach chosen should satisfy applicable regulations and 
should assure that the process hazards analysis is consistent with the current alkylation process.

1.1.2.2 Methods

Many analytic techniques are available to the refinery owner/operator for evaluating process hazards. AIChE’s 
Guidelines for Hazard Evaluation Procedures and OSHA 29 CFR Part 1910.119 summarize some advantages and 
disadvantages of hazard analysis systems and provide guidance in selecting appropriate tools for process hazards 
analysis. A hazard and operability (HAZOP) study is one method of process hazards analysis appropriate to an HF 
alkylation unit. The final choice of analytic technique will depend on a number of site-specific criteria. There may be a 




