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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 APl nor any of APl's employees, subcontractoic,
consultants, or other assignees represent that use of this publication would not infringe upon privately ovnec 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 responsbility 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, soind =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 requicemunts =7 that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the a,nlicable API standard.

Al vigr.'s reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
ele ctronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the
Publisher, API Publishing Services, 1220 L Street, NW, Washington, DC 20005.

Copyright © 2016 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 API standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions concernina th»
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, Americax Fotroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce or translate all «r ar.; 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 ycars. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can b.» ascertained from the
API Standards Department, telephone (202) 682-8000. A catalog of API publications and.n.aterials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Dey“irtmont, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.


https://www.stdhive.com/standards/api-rp-90-2-pdf/



https://www.stdhive.com/standards/api-rp-90-2-pdf/

Contents

Page
1 Yoo o1 1
R T € 7= T - i
1.2 Conditions of Applicability ... ...... ... i e e e 7
2 Normative References . ... ... i ettt a s a el |
3 DefiNitioNS . ... ... i e e D 1
4 Sources of Annular Casing Pressure .. ... .........iiiiitnirnntaatnaraeaaraeasieainennns 6
41 General .. ...... .. e e 0. VA T 6
42 Thermally Induced Pressure. . ... ... ...t ittt e e aaeanas eaneaaeannens 6
4.3 Operator-imposed Pressure . ... .......iuiititnnrntneaeaeraraaaraeaesaloesarteannnennnnns 7
4.4 Sustained Casing PressuUre. . ... .......i ittt it e e tae e e eaaraeaas trneaeanaaeannnns 7
5 Onshore Well System Overview . .............cciiiiiitinrnrnnrnnnnnnnns S T 7
51 TypicalWell Schematic ............... .. it .. 7 7
5.2 Key Component OVEIVIEW. . . ... ..ottt it te e e eaeaeaeae e ieasanaarananaaraeansaens 7
5.3 Potential Communication Paths into the “A” Annulus . ........... .. 0 . . . iiiiiiiiiiiinanannn 9
5.4 Potential Communication Paths intothe OuterAnnuli ...... ... .. ... ... .. .. . ... 10
6  Annular Casing Pressure Management Process. . ........ 0. .. i iiiinnnin e iaenenaennnnnnns 10
6.1  General . ... e e e 10
6.2 Non-monitorable Annular Casing Pressures .. ...... .. . ..ciierirnrnnrnrnnrnrnrnrnnnennnnns 12
7 Maximum Allowable Wellhead Operating Pressure . .. ...ttt niiinaianarannnns 12
74 T € 7Y 4 =T - | 12
7.2 Wellhead Section Ratings . . . ... ..ottt it i i e e st a et e e naaaranannannns 12
7.3 Completion Equipment Ratings . . ...... ... i i i i i it 13
7.4 Formation Fracture Breakdown Pressura . (. o . .. i i it e s et a e 13
7.5 TubularDe-ratings . . ... ...l i i e i et e 13
7.6 Other Considerations. . ........ ... .. ittt ettt e et e raeaerararananrananennnns 16
8 Upper and Lower Diagnostic Threshe'ds. . ... ... i i e s 17
81 General ................ P 17
8.2 Considerations when Estz »''sking a Diagnostic Threshold. .. .............. ... ... .. oo i, 17
8.3 Basis Of DT Values . . .« . .. i ittt ittt e et e e e et e e aa e a e aaraeananrananaaens 18
8.4 Periodic Review of Eingnostic Thresholds . . ... ..ottt i it sttt e eaeenaaneens 18
9 Methods and Freque. <}, of Monitoring Annular CasingPressure .....................ccccvuen... 19
L2 I TR € 7= 3 =T - | 19
9.2 DetectichanIVeification . ....... ... . . et 19
9.3 Routine Munitcering of Wells with Annular Casing Pressure within Diagnostic Thresholds. ......... 19
9.4 Monitcring oy Wells with Sustained Casing Pressure above the Upper Diagnostic Threshold . . .. ... 20
9.5 Moritoiing of Wells with Thermally Induced CasingPressure. ...............ciiiiiiiinnnnn... 20
9.6 . Muniton g of Wells with Operator-imposed Pressures ...............c.ciiiiiiirirnernnnennnns 21
10 Ai »ular Casing Pressure Evaluation Tests . . ......... ... ittt it e raiaenaennns 21
TR T T - | 21
10.0 Pressure Bleed-down/Build-up Test Methods and Analysis................. ... .. i, 22
1/,.3 Thermally Induced Casing Pressure Evaluation Methods and Analysis.......................... 24
10.4 Diagnostic Actions following Bleed-down and Build-up Tests. .. ... 26
10.5 Subsequent Bleed-down and Build-uUp Tests .............ciiiiiiii ittt iia i et narnnnnennns 27
11 Documentation ... ... ... .o i e e 28


https://www.stdhive.com/standards/api-rp-90-2-pdf/

Contents

Page
11.1 Annular Casing Pressure Management Plan . ........... ... . it iii i inannn 28
11.2 MonitoriNg ReCOKAS . . . ... i i i ettt et e s a st aasa e saasaassanrnns 23
11.3 Diagnostic Test Records . .. ... ... it i i ettt et a e aa s aa e &
11.4 Maximum Allowable Wellhead Operating Pressure . . ........... ..ottt rninaiaenarnen 34
12 Risk Management Considerations . ............ ... iiiiiiritnirnrnaranaraeaaeaiinenenn 35
121 General Considerations. . ....... ...ttt ittt ta i a e . 1)
12.2 Risk Management OVerview . ... .. .......iititn it e e ta e e e enarananraraeaae e 35
12.3 Risk Assessment Techniques. ..............c.i ittt innneernnneennnns 0 U 36
12.4 Risk Assessment Considerations .............c..iiiiiiiiinin it inrnrnrnenss rnranaennns 36

Annex A (informative) Pressure Containment and Communication Path Consideration: in Well Design ... 39

Annex B (informative) Example Calculations for the Tubular Component of the MEWOr  ............... 45
Bibliography . . .. ... e e 51
Figures

1 Typical Onshore Wellbore Schematic ............... ... .0 ittt aerenaeaennns 8
2 Annular Casing Pressure Management Process Flow Diagram .. . ... ....... ... ... ... cvirienn. 1"
3 Upper and Lower Diagnostic Thresholds. . ........ ... ... 0 .. i i e e s 17
Tables

B.1 Components of Example Well . . ....... ... . it it it ittt ia s atransaaenaeanennns 45
B.2 Well PressuUres . ... ...ttt it e s et i e et a et e a s aastassan s s anrns 46
B.3 Example Data for Default Designation Method Calculations ................... ... ... ... ... ... 46
B.4 Example Data for Simple De-rating Method Cc'cuiations ......... ... ... .. ... .. 47
B.5 Revised “A” Annulus MAWOP and Upper DT . ... it it it et a e ananeannenannns 48
B.6 Example Data for Explicit De-rating Mzu oa Calculations .......... ... ... ... o i, 49

B.7 Revised “B” Annulus MAWOP and UL er DT ... ..ot iit ittt i et ea s eaesansanennnenennns 50


https://www.stdhive.com/standards/api-rp-90-2-pdf/

Introduction

This recommended practice is intended to serve as a guide for managing annular casing pressure (ACP) in onshore
wells. Onshore wells are subject to the same causes of ACP as wells constructed and operated in offshore
environments (discussed in API 90). The architecture of an onshore well is such that it generally provides physical
access to each casing annulus at the wellhead.

Wells are designed to permit operation under pressure. The existence of pressure in a contained annular space 3

only problematic when that pressure exceeds the designed (or de-rated) maximum allowable wellhead. operatii.g
pressure (MAWOP) or when a change in the pressure indicates a potential loss of well integrity.

Vi


https://www.stdhive.com/standards/api-rp-90-2-pdf/

Annular Casing Pressure Management for Onshore Wells

1 Scope
1.1 General

This document is intended to serve as a guide to monitor and manage annular casing pressure (ACP) in ongnoi >
wells, including production, injection, observation/monitoring, and storage wells. This document applies to we'ls (hat
exhibit thermally induced, operator-imposed, or sustained ACP. It includes criteria for establishir. diagnostic
thresholds (DTs), monitoring, diagnostic testing, and documentation of ACP for onshore wells. Alsc .inc.\ded is a
discussion of risk management considerations that can be used for the evaluation of individual well ¢itua‘ions where
the annular casing pressure falls outside the established diagnostic thresholds.

This document recognizes that an ACP outside of the established DTs can result in a risk to well imegrity. The level of
risk presented by ACP depends on many factors, including the design of the well, the perforr.ance of barrier systems
within the well, the source of the annular casing pressure, and whether there is an incicauc: of annular flow exists.
This document provides guidelines in which a broad range of casing annuli that ext.hit & xnul.r casing pressure can
be managed while maintaining well integrity.

1.2 Conditions of Applicability

This document applies to annular casing pressure management in uiishc:e wells during normal operation. In this
context, normal operation is considered the operational phase auring the life of a well that begins at the end of the
well construction process and extends through the initiation of woll a andonment operations, excluding any periods of
well intervention or workover activities.

The design and construction of wellbores for the prevention or unintended ACP and the management of ACP during
drilling, completion, well intervention and workover,” and .abandonment operations are beyond the scope of this
document. The isolation of potential flow zones du.wa well construction (zones that can be the source of sustained
annular casing pressure) is addressed in APl R5-2.\n some cases, the annular casing pressure can be reduced or
remediated. The remediation of sustained ca: iny pressure (SCP) is also beyond the scope of this document.

2 Normative References

The following referenced docume < are indispensable for the application of this document. For dated references,
only the edition cited applies. F-r uncaed references, the latest edition of the referenced document applies (including
any addenda/errata).

API Technical Report 5C3, .:ulletin on Formulas and Calculations for Casing, Tubing, Drill Pipe and Line Pipe
Properties

API Specification 5T, Specification for Casing and Tubing

API Stendaid +'5-2, Isolating Potential Flow Zones during Well Construction
3. Delinitions

“or *he purposes of this document the following terms and definitions apply.
3.1

annulus
The space between the borehole and tubulars or between tubulars, where fluid (liquid and/or gas) can flow.
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