Design, Materials, Fabrication,
Operation, and Inspection Guidelines tor
Corrosion Control in Hydroprocessing
Reactor Effluent Air Cooler (REAC)
Systems

API RECOMMENDED PRACTICE @32-b
THIRD EDITION, JUNE 2019

y
energy
el

AMERICAN PETROLEUM INSTITUTE


https://www.stdhive.com/standards/api-rp-932-b-pdf/

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 APl 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,.oi
any information or process disclosed in this publication. Neither API nor any of API's employees, subcontractor.,
consultants, or other assignees represent that use of this publication would not infringe upon privately owred rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to v nsu-e the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, aranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or resp. (isiL ity for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this nublication may
conflict.

API publications are published to facilitate the broad availability of proven, sound engineeriri* and operating practices.
These publications are not intended to obviate the need for applying sound engineerina julornent regarding when and
where these publications should be used. The formulation and publication of APi :.ubli :ations is not intended in any
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the n. rking requirements of an AP| standard
is solely responsible for complying with all the applicable requiremen's of.that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the apy licaz!c API standard.

Users of this Recommended Practice should not rely exclusive'y 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 emwio ers, manufacturers, or suppliers to warn and properly train and
equip their employees, and others exposed, conc - cnir.g health and safety risks and precautions, nor undertaking their
obligations to comply with authorities having jui:zdiction.

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

Where applicable, authorities hovirg jurisdiction should be consulted.

Work sites and equipn. »nt cperations may differ. Users are solely responsible for assessing their specific equipment
and premises in dete:miring the appropriateness of applying the Standard. At all times users should employ sound
business, scientfic, engineering, and judgment safety when using this Standard.

Al 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 20001-5571.

Copyright © 2019 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.

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

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

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard'
Can: As used in a standard, “can” denotes a statement of possibility or capability.

This documentwas produced under APl standardization procedures thatensure appropriate nc tification and participation
in the developmental process and is designated as an API standard. Questions concerina the interpretation of the
content of this publication or comments and questions concerning the procedures unacr wh ch this publication was
developed should be directed in writing to the Director of Standards, American Petralecm 'nstitute, 200 Massachusetts
Avenue NW, Washington, DC 20001. Requests for permission to reproduce or :ans ate 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 witha. awii 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~ate.'og ¥ API publications and materials is published
annually by API, 200 Massachusetts Avenue NW, Washington, L= 22001.

Suggested revisions are invited and should be submitted t. t*.e Standards Department, APl, 200 Massachusetts
Avenue NW, Washington, DC 20001, standards@api.org.
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Design, Materials, Fabrication, Operation, and Inspection Guidelines for
Corrosion Control in Hydroprocessing Reactor Effluent Air Cooler (REAC)
Systems

1 Scope

1.1 This recommended practice provides guidance to engineering and plant personnel on equipment and
piping design, material selection, fabrication, operation, and inspection practices to manage corrosion an:i
fouling in the wet sections of hydroprocessing reactor effluent systems. The reactor effluent system includ'es
the equipment and piping subject to ammonium salting, NH,HS corrosion, and associated fouling. This system
usually begins at the last feed/effluent exchanger or first water injection point and continues through tho cold higri-
pressure separator (1, 2, and 3 separator designs) or cold high- and low-pressure separators (4 and' 5 s>parator
designs). The reactor effluent system specifically excludes the stripper, fractionator, and final separatio: sections.
However, guidance in this document may be applicable to ammonium salt corrosion mitigati«n ii> tho. = areas, as
well. The majority of these systems have an air cooler; however, some systems utilize only cheli ziid tube heat
exchangers. Reactor effluent systems are prone to fouling and corrosion by ammonium bisultile (NH,HS) and
ammonium chloride (NH,ClI) salts.

1.2 Anunderstanding of all variables impacting corrosion and fouling in these systen = is r.ecessary to improve
the reliability, safety, and environmental impact associated with them. Pas* at.Cmp.oi0 define generic optimum
equipment design and acceptable operating variables to minimize fouling ana orrc sion have had limited success
due to the interdependence of the variables. Corrosion can occur at high ra.es and be extremely localized,
making it difficult to inspect for deterioration and to accurately predict emaining life of equipment and piping.
Within the refining industry, continuing equipment replacements, ur.cian. ed outages, and catastrophic incidents
illustrate the current need to better understand the corrosion charc cter stics and provide guidance on all factors
that can impact fouling and corrosion.

1.3 This recommended practice is applicable to procets stizams in which NH,Cl and NH,HS salts can form
and deposit in equipment and piping or dissolve in water tu 1orm aqueous solutions of these salts. Included in
this practice are:

— details of deterioration mechanisms;

— methods to assess and monitor the carrc=ivity of systems;

— details on materials selection, de<iar . and fabrication of equipment for new and revamped processes;

— considerations in equipment renzars; and

— details of an inspecti-n pin.

1.4 Table 1 listsiiactors affecting reactor effluent air cooler (REAC) system performance and section reference
for more detail

1.5 Mateials and corrosion specialists should be consulted for additional unit-specific interpretation and
apphrauca.cfthis document. Each facility needs to establish its own safe operating envelope to ensure satisfactory
seivice. This .ecommended practice helps to identify key variables necessary for monitoring and establishing the
onercting envelope.

"6 Other equipment downstream of the REAC can also deteriorate from these ammonium salts. These include
he recycle and sour gas systems and the H,S stripper and product fractionator overhead systems. Although
these are beyond the scope of this document, plant personnel should be alert to these other locations where
ammonium salt fouling and corrosion can occur.
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