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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. The use of API
publications is voluntary. In some cases, third parties or authorities having jurisdiction may choose to
incorporate API standards by reference and may mandate compliance.

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.

Users of this standard 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.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to
ensure 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.

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 © 2021 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.

The verbal forms used to express the provisions in this document are as follows.
Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the standard.

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






Contents

Page
1 ST o] o - T TSP O PPPPOT S PPPPPPPPPPPTOt 1
2 Terms, Definitions, and Abbreviations..................ccciiiiiii e 1
21 Terms and DefinitioNsS ... e e 1
2.2 ADDIeVIatioNS .......cooo et e e e et e e e e s e b e et e e e e e e e nanes 3
3 Managed Pressure Drilling OVEIVIEW ..............oueiiiiiiiiiiiiiiiiie et sssieree e e s s s savtaee e e e e s s e naens 4
31 Managed Pressure Drilling ObjJectives..........c...uuiviiiiiiiiiiii e 4
3.2 Available Managed Pressure Drilling Solutions............ccccccooviiiiiiiinnic e 4
3.3 Managed Pressure Drilling CoOmponents.............cccccoiiiiiiiiiiiiiiiiicieee e esevreeee e e 4
3.4 WEII BAITIEIS .....cooiiiiiiieeiiee ettt e e e s e et e e e e e s e s rb e et e e e s s e s ananereeeeesesanannne 5
3.5 BOP Installation @nd USE.............coooiiiiiiiiiiiiiiiiee ettt e e s e e e 5
4 e = 1011 T PSPPSRI 5
41 GENEIAL ...ttt et e e e b ettt e e e e e e b rbe et e e e e e s e nrreeeeeeeeenannraaeeaeeens 5
4.2 Technical Feasibility ..........coooiiiiiiiiii e e 5
4.3 Front-end ENgineering DeSigN.........c..ooiiiiiiiiiiiiiee et s 6
4.4 Safety Studies and ReVIEWS...........cooo i e 8
4.5 Emergency ReSPONSE PIan ...t 8
4.6 Detailed Design ENGINEEIING .......ccoociiiiiiiiiiii e 8
5 L= [T o144 L=1 4 | SRR PP PPPPPRPRPPPPPRt 10
51 Managed Pressure Drilling Equipment Considerations...............ccccccce i, 10
5.2 Rig MOdifICAtIONS .....coooiiiiiiiiiiic e e s e e e e s s s aabaaeeeaeee s 16
5.3 Rig-up, Commissioning and TeStiNg...........ccccuiiiiiiiiiiiiiii e e e e 18
6 DI SEIING ... e s e e e s e e s e e s e e e e e n e e e anes 20
6.1 GENEIAL ...ttt e ettt e et e e ettt e e e e e e bbbt et e e e e e s e brreeeeeeeeeeanrraaes 20
6.2 General Requirements—Drill Pipe...........ccooooiiiiiii e 20
6.3 General Requirements for the Bottom-hole Assembly ...............coooiiiiiiiie, 20
7 Drilling Fluid ConSiderations ...............oooiiiiiiiiiiii e 21
71 GENEIAL ...ttt ettt et e e e b e et e e e e e st ree et e e e e e s e nbrreeeeeeeeeaanrraees 21
7.2 Drilling FIUid Properties ..............ooo oottt e s e e e 21
7.3 Kill WeIGht FIUIAS ........oviiiiiiie ettt e s s atee e s st e e s sataee e snteeeesans 21
8 Well Control and Well INtegrity..........oooouiiiiiiiiiiii e e e s reeee s 21
8.1 1= =1 ¢ | T S TP PP PPURTPPPRTI 21
8.2 INEFOAUCHION ...t e e s e e e s s s re e e e e e e as 22
8.3 Well Barrier EI@MENTES ........ooooiiiiiiiii ettt e e s s ee s e s 22
8.4 Managed Pressure Drilling Operations MatriX ...........ccccccceiiiiiiiiiiiiiie e 24
8.5 ConNtiNGENCY PIANS .........ooii e e s e 27
8.6 Well Control ACION DIFillS .........eeeeeiiiiie et e e e e e ee e e e e e s e 27
8.7 Use of Secondary Barrier Elements during Managed Pressure Drilling Operations ............ 28
8.8 Roles and Responsibilities................ouiiiiiii e 28
9 Managed Pressure Drilling Operational Guidelines ............cccceeiiiiiiiiiiee e 29
9.1 GENEIAL ...ttt ettt et e e e b e et e e e e e st ree et e e e e e s e nbrreeeeeeeeeaanrraees 29
9.2 TrAINING .o 29
9.3 Drilling and Related Operations ...........ccccoviiiiiiiiii e e e 30
9.4 WellSIte SUPEIVISION........ooiiiiiiiiiieeee e e e e e e s st rre e e e e e s s s abaaneeeeessansane 30
Annex A (informative) Influx Management with Surface Back-pressure
Managed PresSsure DIFIIIING.............uu it eeataaesateeasesesssssaaeeseessaaranes 31

(=] o] [TeTe [ T o] 1 )7/ u PP PRPPPPPPRPRPPPPPPRS 50



Contents

Page
Figures
1 Conventional Well Barrier Element EXample .......cccoviiiccciemmrinnnnscccsserees s sssssssssssesssssssssssssssnees 23
2 MPD Well Barrier Element EXample ........c.ooeimieimimmmmmimmmmmmmemmmeessesssssssssssssssssssssssssssssssmssssssssmssnsnne 25
AA Generalized Influx Management ENVEIOPE........ccccvimirinnisis s ssssss s ssssss e 40
A.2 Stages of MPD Influx Management ... 48
Tables

1 Example Managed Pressure Drilling Operations MatriX...........cccococceiiiiiiiniiiieeee 26
2 Well Control Incident SCeNArios............cccueiiiiiiiiiiii e e e 27
3 Example Well CoNtrol DIillS ..............uviiiiiiiiiiiiieeee ettt e e s ssarne e e s e e s s seavaaeeeaeee s 28
A1 CrEW DIFIIIS ..o e 43



Introduction

These guidelines (recommended practices) prepared by the IADC Underbalanced Operations and
Managed Pressure Drilling (UBO/MPD) Committee, consisting of representatives from various IADC
member companies; represent a composite of the practices employed by various operating companies,
service companies and drilling contractors in managed pressure drilling operations. In some cases, a
reconciled composite of the various practices employed by these companies was utilized. This publication
is under the jurisdiction of the American Petroleum Institute, Driling and Production Operations
Subcommittee.

Managed pressure drilling operations are being conducted with full regard for personnel safety, public
safety, and preservation of the environment in such diverse conditions as urban sites, wilderness areas,
ocean platforms, deep water sites, very hot barren deserts, cold weather areas including the arctic
environment and wildlife refuges. As tools and equipment continually improve and develop, the technology
has been applied in many geologic formations, including oil and gas reservoirs and on sour wells, thus
driving the need for globally accepted standards and safe operating best practices.



Managed Pressure Drilling Operations
with Surface Back-pressure

1 Scope

This document provides information for planning, installation, testing and operation of wells drilled with surface
back-pressure managed pressure drilling (MPD). This document applies only to drilling rigs with surface
blowout preventers (BOPs).

This document considers situations where the total drilling operation is performed balanced or
overbalanced, including both hydrostatically overbalanced (no supplemental surface pressure needed to
control inflow) and hydrostatically underbalanced (supplemental surface pressure needed to control inflow)
systems. See Annex A for guidance on planning and executing influx management using MPD techniques.
For underbalanced operations, refer to APl 92U.

This document does not cover MPD operations with subsea BOP stacks (see API 92S).

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

211
common well barrier element
A barrier element that is shared between the primary and secondary barrier envelopes.

21.2
drilling window
Pressure difference between the higher of pore/collapse pressure and fracture/fluid losses pressure.

213

hazard identification

HAZID

The process of identifying hazards in order to plan for, avoid, or mitigate their impacts.

21.4

hazard and operability

HAZOP

A structured and systematic examination of processes (existing or planned) in order to identify and evaluate
problems that may represent risks to personnel, environment or equipment, or prevent efficient operations.

21.5
kick
An unplanned, unexpected influx of liquid or gas from the formation into the wellbore.

216

kick tolerance

Maximum influx volume at a specific intensity that can be safely circulated out of the well without
compromising the weakest point (formation, casing, surface equipment, etc.).





