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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. s
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 ovned 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. ' ublication 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 requiramunts =7 that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the a,nlicable APl standard.

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

Al igi.'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 © 2013 American Petroleum Institute
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Foreword

Life cycle well integrity is an important objective in the design and execution of a deepwater (DW) well program.
Technical, operational, and organizational solutions are to be employed such that the risk of an unintended release of
formation fluids is minimized during drilling, completion, operational, and abandonment phases of the well. This
document describes established well design practices and operational procedures that engineers, well planners, and
operators consider when planning and executing a DW well project. It is not intended to prohibit the development and
application of new technology.

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

— the term “should” denotes a recommendation or that which is advised but not required in order > conform to the
recommended practice;

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

Nothing contained in any API publication is to be construed as granting ai v ri yht, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product covered by eucrs patent. Neither should anything
contained in the publication be construed as insuring anyone against liaHility for infringement of letters patent.

This document was produced under APl standardization procelure: 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 an.'.qJestions concerning the procedures under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Peq lesi. for permission to reproduce or translate all or any part
of the material published herein should also be addras.ed .o 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, 1220 L Street, NW, Vva: hingwon, DC 20005.

Suggested revisions are invited a.d should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, stanc aru. @api.org.
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Introduction

The safe construction and operation of a deepwater (DW) well requires proper well design and operational
procedures. The complexity of DW operations demands an in-depth understanding of the DW environment (e.g.,
metocean, marine, and subsurface) as well as DW procedures and equipment. This combined understanding is used
to provide the basis of design for DW subsea wells.

This recommended practice provides well design and operational considerations to assist an experienced. we'l

(drilling or completion) engineer to safely design and construct any DW well drilled with subsea blowout nrevente.c
(BOPs). This document also addresses riserless drilling considerations prior to the installation of the sub-ea ROPs.

Vi
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Deepwater Well Design and Construction

1 Scope

The complexity of deepwater (DW) operations requires a thorough understanding of well design criteria
and associated equipment. This recommended practice (RP) provides engineers a reference for DW well
design as well as drilling and completion operations. This RP will also be useful to support internal
reviews, internal approvals, contractor engagements, and regulatory approvals.

The scope of this RP is to discuss DW drilling and completion activities performed on wells that are
constructed using subsea blowout preventers (BOPs) with a subsea wellhead. This document addresses
the following.

— Identifies the appropriate barrier and load case considerations to maintain well control during DW well
operations (drilling, suspension, completion, production, and abandonment).

— Supplements barrier documentation in APl 65-2 with a more detailed description of barriers and
discussion of the philosophy, number, type, testing, and management required to maintain well control.
This document also supplements the barrier documentation in APl 90 in regard to annular pressure
buildup (APB). Abandonment barrier requirements are described for use when designing the well.

— Discusses load assumptions, resistance assumptions, and methodologies commonly used to achieve
well designs with high reliability. The load case discussion includes less obvious events that can arise
when unexpected circumstances are combined.

— Describes the risk assessment and mitigation practices commonly implemented during DW casing
and equipment installation operations.

The purpose of this document is to enhance safety and minimize the likelihood of loss of well control or
damage to the environment. These practices are generally intended to apply to subsea wells drilled with
subsea BOPs in any water depth. Some of the descriptions of rig hardware and operations, such as
remotely operated vehicles (ROVs), are less relevant in shallower water depths [e.g. less than 500 ft
(152 m)]. In these shallower water depths the operator may substitute alternative hardware or operations
that maintain safety and system reliability.

The following aspects of DW well design and construction are outside the scope of this document.

— Detailed casing design load case definitions (does not include specific casing designs or design
factors). Individual companies combine differing severities of loads and resistances or differing
calculation methods to achieve designs with similar high levels of reliability.

— Wells drilled and/or completed with a surface BOP and high pressure riser from a floating production
system; however, considerations for wells predrilled with floating rigs to be completed to a floating
production system are included.

— Well control procedures (refer to API 59 for well control information).
— Managed pressure drilling operations (including dual gradient drilling).

— Production operations and fluids handling downstream of the tree (subsea facilities/subsea
architecture, and surface facilities/offloading hydrocarbons).

— Intervention operations.

— Quality assurance (QA) programs.



