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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 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, 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 ov:nec rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute tc ensure 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 responchility 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, sorna =ngineering 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 requicemunts =7 that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the a,olicable API standard.

Al igr.'s reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
ele _tronic, 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 © 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.

The verbal forms used to express the provisions in this document are as follows.
— the term “shall” denotes a minimum requirement in order to conform to the standard;

— the term “should” denotes a recommendation or that which is advised but not required in order to coniarm ‘o the
standard;

— the term “may” is used to express permission or a provision that is optional;
— the term “can” is used to express possibility or capability.

Informative elements—As used in a standard, “informative” denotes elements that identii,  th.: document, introduce its
content, and explain its background, development, and its relationship with othe* documents or provide additional
information intended to assist the understanding or use of the document.

Normative elements—As used in a standard, “normative” denotes elements " aL uescribe the scope of the document
and that set out provisions that are required to implement the standard.

This document was produced under API standardization proce.'urec that ensure appropriate notification and
participation in the developmental process and is designat:d as an API standard. Questions concerning the
interpretation of the content of this publication or comments anJ' cuestions 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 We shir.gton, DC 20001. Requests for permission to reproduce
or translate all or any part of the material published-Yer 211 should also be addressed to the director.

Generally, API standards are reviewed ana rev.-ed. reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added ‘o wis 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 /we aue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited a.xd should be submitted to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Waghingtori, DC 20001, standards@api.org.
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Introduction

These recommended practices and requirements are offered to assist gas-lift system operators, analysts,
technicians, engineers, and others in understanding how to effectively plan, operate, maintain, troubleshoot, and
provide surveillance of gas-lift systems and gas-lift wells.
These recommended practices discuss continuous gas-lift with injection down the casing/tubing annulus and
production up the tubing. Annular flow gas-lift (injection down the tubing and production up the annulus), dual gas-Iit
(two tubing strings in the same casing), and intermittent gas-lift are mentioned; however, most of the discussic
focuses on conventional continuous gas-lift. Many of the recommended practices in this document can b pe.finent to
the other forms of gas-lift, but they should be considered and used with caution. Other APl recommendec brastices
address dual gas-lift (APl 19G9) and intermittent gas-lift (API 19G10).
This document includes the following.
— Gas-lift operating system components and potential problems.

Sections 3 through 13 describe the several components of an operating gas-lift svsiom and discuss a number of

problems that can be encountered and addressed to operate a gas-lift syste1 etixctively and efficiently. These

sections may be used for:

— part of a training course dealing with gas-lift system operation;

— areview before beginning a major gas-lift system study;

— areview before designing or modeling a gas-lift systein, or.buth;

— areview before trying to troubleshoot difficult gas-lift system problems.

— Recommended practices for gas-lift operation,-mainic iance, surveillance, and troubleshooting.

Sections 14 and 15 are revisions/upgradss .« information that has been in existence since the first edition of this
document. These sections contain rect mi.:ended practices for common gas-lift operations:

— initial unloading of the comp'ztr n or workover fluid from the annulus of the gas-lift well;
— restarting or kickoff after <. neriod of downtime;
— adjusting or fine-tunir, > th.e gas injection rate for optimum operation.
These secticas ¢ scuss commonly used gas-lift troubleshooting tools. They conclude with sections that review
the potential loctior s of gas-lift problems, a table of possible causes and cures of some common gas-lift system
problems, and a tioubleshooting checklist.

These secuans ar » recommended for use as:

— _(pa.* of a training course dealing with gas-lift system operation;

—~ nart of a training course dealing with gas-lift system maintenance;

— areview before trying to troubleshoot a difficult gas-lift operating problem.

viii
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Operation, Maintenance, Surveillance, and Troubleshooting of Gas-lift Installations

1 Scope

This recommended practice (RP) provides guidance, background, and requirements for the application and use of
gas-lift wells and their related systems. Discussion is included for operation, maintenance, surveillance, a'd
troubleshooting of gas-lift wells and installations.

This RP is intended for use by managers, production technologists, reservoir engineers, facilitie: enginecrs,
production engineers, well testing engineers, well analysts, operators, and researchers who want to jair, 2 general
understanding of gas-lift wells and gas-lift operations. It can be used to prepare and present courses on ¢as-lift wells
and operations.

This RP focuses primarily on continuous gas-lift. However, use of intermittent gas-lift, dual gas-lift, .nd gas-lift for gas
wells is mentioned.

2 Terms, Definitions, and Abbreviations
2.1 Terms and Definitions
For the purposes of this document, the following definitions apply.

211

bottomhole pressure

BHP

The pressure measured at the midpoint of the perforated intc rval

21.2

flowing bottomhole pressure

FBHP

The pressure measured at the bottom of the 1ve'., at the midpoint of the perforations, when the well is on production.

21.3

inflow performance relationship

IPR

The ratio of production rate (evoresczd in bbl/day or m3/day) divided by the pressure drawdown (static bottomhole
pressure minus flowing bottzmhc'= pressure).

214

injection pressure op.rated gas-lift valve

IPO gas-lift valve

A gas-lift valve whe e the primary opening pressure is provided by the injection pressure.

NOTE " Tnciin ection pressure is provided by the casing pressure.

215

r-oacction pressure operated gas-lift valve

SF 2 gas-lift valve

A jas-lift valve where the primary opening pressure is provided by the production pressure.

NOTE  The production pressure is provided by the tubing pressure.
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