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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, c:
any information or process disclosed in this publication. Neither APl nor any of API's employees, subcontractars,
consultants, or other assignees represent that use of this publication would not infringe upon privately nwri~d
rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Instituio to 2nsure
the accuracy and reliability of the data contained in them; however, the Institute makes no reresentation,
warranty, or guarantee in connection with this publication and hereby expressly discla=is 2ny liability or
responsibility for loss or damage resulting from its use or for the violation of any authorities havir.a jurisdiction with
which this publication may conflict.

API publications are published to facilitate the broad availability of proven, sound >ngine ering and operating
practices. These publications are not intended to obviate the need for applying ~ou'id engineering judgment
regarding when and where these publications should be utilized. The ~xrmu.ation and publication of API
publications is not intended in any way to inhibit anyone from using any other pre.-tices.

Any manufacturer marking equipment or materials in conformance w.*t “‘~2 marking requirements of an API
standard is solely responsible for complying with all the applicable ©“equirc ments of that standard. API does not
represent, warrant, or guarantee that such products do in fact conforr. to..he applicable API standard.

Users of this recommended practice should not rely exclusively on the information contained in this document.
Sound business, scientific, engineering, and safety judgient should be used in employing the information
contained herein.

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, APl Publishing Services, 200 Massachusetts Avenue, Suite 1100, Washington, DC 20001.

Copyright © 2019 American Petroleum Institute
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API 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 standard 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 o cunform to
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.

This document was produced under API standardization procedures that ensure apnropiate notification and
participation in the developmental process and is designated as an API standar.' Ciuestions concerning the
interpretation of the content of this publication or comments and questions “on.erning the procedures under
which this publication was developed should be directed in writing to the Cirector of Standards, American
Petroleum Institute, 200 Massachusetts Avenue, Suite 1100, Washing*on, DC 20001. Requests for permission to
reproduce or translate all or any part of the material published herein sho.l i ¢!30 be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, cr w*hcrawn at least every 5 years. A one-time
extension of up to 2 years may be added to this review cycle. 3taws of the publication can be ascertained from
the API Standards Department, telephone (202) 682-8005. A -atalog of API publications and materials is
published annually by API, 200 Massachusetts Avenue, Suit. 11)0, Washington, DC 20001.

Suggested revisions are invited and should be submi'ted to the Standards Department, APIl, 200 Massachusetts
Avenue, Suite 1100, Washington, DC 20001, standaids @api.org.
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Foreword

The International Organization for Standardization (ISO) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing international standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and nongovernmental, in
liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare international standards. Draft international standarc~ adopted
by the technical committees are circulated to the member bodies for voting. Publication as an ter.ational
standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the suis>ct ¢ patent rights.
ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19901-3 was prepared by technical committee ISO/TC 67, Materials, equipment. anu - ffshore structures for
petroleum, petrochemical and natural gas industries, Subcommittee 7, Offshore structurcs.

ISO 19901 consists of the following parts, under the general title Petroleum ai.© na.iral gas industries — Specific
requirements for offshore structures:

— Part 1: Metocean design and operating considerations

— Part 2: Seismic design procedures and criteria

— Part 3: Topsides structure

— Part 4: Geotechnical and foundation design consideratior.

— Part 5: Weight control during engineering and conctruc.ion

— Part 6: Marine operations

— Part 7: Stationkeeping systems for floa.ng «*shore structures and mobile offshore units

ISO 19901 is one of a series on inter..2tional standards for offshore structures. The full series consists of the
following international standards:

— 180 19900, Petroleum and r.~tural gas industries — General requirements for offshore structures

— IS0 19901 (all parts), +~trc.eum and natural gas industries — Specific requirements for offshore structures
— IS0 19902, Petrolelm and natural gas industries — Fixed steel offshore structures

— 180 19903, Peunleum and natural gas industries — Fixed concrete offshore structures

— 18C 15224-1, Petroleum and natural gas industries — Floating offshore structures — Part 1: Monohulls, semi-
stbmersible s and spars

— 19 15905-1, Petroleum and natural gas industries — Site-specific assessment of mobile offshore units —
Pari 1: Jack-ups

— ISO/TR 19905-2, Petroleum and natural gas industries — Site-specific assessment of mobile offshore units —
Part 2: Jack-ups commentary and detailed sample calculation

— 1S0 19906, Petroleum and natural gas industries — Arctic offshore structures
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Introduction

The API Subcommittee on Offshore Structures (SC 2) voted to adopt a modified version of ISO 19901-3:2010
(corrected version, December 15, 2011) as American National Standard (ANSI)/API Recommended Practice
2TOP. SC 2 has also ensured that 2TOP is consistent with ISO 19901-3:2014, which was issued subsequent to
the initial draft of this document.

API decided to adopt a modified version of ISO 19901-3 covering the design of topsides structures on offshorr,
platforms, including certain planning and construction considerations, using a limit state approach with partial Inac
and resistance factors. The result is this recommended practice (RP), APl 2TOP. The modifications of t)e
aforementioned ISO standard have been incorporated directly into the text.

API 2TOP reflects the evolution in structural design methodology from allowable strength design (AZD) o load
and resistance factor design (LRFD). ASD, also known as working stress design (WSD), essentic'ly utilizes a
uniform factor of safety, whereas LRFD utilizes different partial factors to better capture the I el  f certainty with
which the various loads and resistances are known. Whereas APl 2TOP covers topsides strutures, other API
documents cover the design of the associated supporting substructures, either fixed (2A-Li’FD) or floating (2FPS,
etc.). ASD/WSD and LRFD are two separate and distinct design methodologies, whicti =hc |l not be mixed when
designing a given facility, including the topsides and substructure. APl 2A-WSD conuues 9 be an acceptable,
alternate design choice, and it shall be followed when executing allowable strength ¢ WHD.

The API offshore structures standards constitute a common basis covering these aspects that address design
requirements and assessments of offshore structures used by th= patroleurn and natural gas industries
worldwide. Through their application, the intention is to achieve cor.zizi~nt reliability levels appropriate for
manned and unmanned offshore structures, whatever the type of strizciure ¢nd the nature of the materials used.

It is important to recognize that structural integrity is an overall ¢onc ot comprising models for describing actions,
structural analyses, design rules, safety elements, workriunsi o, quality control procedures, and national
requirements, all of which are mutually dependent. The n.difiation of one aspect of design in isolation can
disturb the balance of reliability inherent in the overall concept or structural system. The implications involved in
modifications, therefore, need to be considered in rele‘ion to the overall reliability of offshore structural systems.

The API and international standards for offshore tructures are intended to provide wide latitude in the choice of
structural configurations, materials, and techrigr.es without hindering innovation. Sound engineering judgment is
therefore necessary in the use of these stainda. ds

API 2TOP is focused on the topsidec.s.ructures of offshore platforms. Other standards are focused on the
substructures supporting the tops'de., whether they be fixed or floating. Previous national and international
standards for offshore structures he ‘@ ~oncentrated on design aspects of the substructures, and the approach to
the many specialized features o1 *apsides has been variable and inconsistent, with good practice poorly recorded.

Historically, the design of stic:ctdral components in topsides has been performed to national or regional codes for
onshore structures, r.odified . accordance with experience within the offshore industry, or to relevant parts of
classification scciei, rules. While APl 2TOP permits use of national or regional codes, and indeed remains
dependent on thei.» foi the formulation of component resistance equations, it provides modifications that result in
a more consictent level of component safety between substructures and topsides structures.

In some .=aspec s, the requirements for topsides structures are the same as, or similar to, those for fixed steel
structu.»s; 1 such cases, reference is made to APl 2A-LRFD, Second Edition, with modifications where
necc.sary. Annex A provides background to, and guidance on, the use of APl 2TOP and is intended to be read in
co: iuncion with the main body of APl 2TOP. The clause numbering in Annex A follows the same structure as that
ir the body of the normative text in order to facilitate cross-referencing.

Annex B provides an example of the use of national standards for onshore structures in conjunction with this
document.
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The modifications to ISO 19901-3 that have been made for API 2TOP are based on industry practices applicable
to US waters. Regional information relevant to US waters is provided in Annex C.

A comparison of the APl documents corresponding to the aforementioned ISO documents is given in the table
below, as applicable. In APl 2TOP, the relevant APl document is referenced wherever appropriate. Where there
is not an appropriate APl document to reference, the relevant ISO document is referenced.

API/ISO Document Comparison

Topic API Document ISO Document
General/Introduction N/A 19900 N\
Topsides Design 2TOP 19901-3
Fixed Steel Structures—LRFD 2A-LRFD 19902
Fixed Steel Structures—WSD 2A-WSD N/A
Concrete Structures N/A 19903
Floating Structures 2FPS 19024-

TLP 2T WA

Mobile Offshore Units—Part 1: Jack- N/A 190)5-1

ups N

Metocean Considerations 2MET 19901-1

Seismic Design 2EQ | 19901-2

Structural  Integrity = Management 1990, (as pertains to fixed steel structures)
(SIM) 25IM | 19¢04-1 (as pertains to floating structures)
Arctic Offshore Structures 2N + 19906

Marine Operations 2MOP - 19901-6

Fire and Blast 2FB 19901-3

Weight Control N/A 19901-5

Plates 2V N/A

Shells -\, N/A

NOTE 1  N/A = not applicable or not aveilablt

NOTE 2 There are additional APl and 190 'ocuments not listed, including for geotechnical/foundations (API 2GEO),
stationkeeping, floating MODUs, and riser design. See ISO 19900 for information on these documents as well as for
general information on the basis of 2 vari2us documents.
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Topsides Structure

1 Scope

This document provides requirements for the design, fabrication, transportation, installation, modification, and
structural integrity management for the topsides structure for an oil and gas platform; APl 2TOP complements API
2A-WSD, API 2A-LRFD, ISO 19903, API 2FPS, API 2T, ISO 19905-1, and API 2N, which give requirements for
various forms of substructures. It is based on ISO 19901-3:2010 (Corrected version, 15-Dec-2011) and is
consistent with ISO 19901-3:2014 to the fullest extent possible and modified only where needed for API purposes.
Requirements in this standard concerning modifications and maintenance relate only to those aspects that are of
direct relevance to the structural integrity of the topsides structure.

The actions on the topsides structure and structural components are derived from this document and where
necessary, in combination with API, other international standards and the ISO 19900 series. The resistances of
structural components of the topsides structure are determined by the use of international or national building
codes, as specified in this document. If the topsides structure is integrated with the supporting substructure to
help resist global platform forces, the requirements of this standard are supplemented with applicable
requirements of the associated substructure such as API 2A-LRFD for fixed steel structures and APl 2FPS for
floating structures. This document is applicable to:

— topsides of fixed offshore structures;

— topsides on the hulls of floating offshore structures and mobile offshore units as long as interface
displacements and internal forces associated with the hull or substructure are correctly accounted for in the
analysis (see A.1).

For those parts of floating offshore structures and mobile offshore units that are chosen to be governed by the
rules of a recognized classification society, the corresponding class rules supersede the associated requirements
of this standard.

This document has limited guidance on corrosion control, alternate structural materials, and other miscellaneous
topics that the structural engineer often has to consider.

This document contains requirements for, as well as guidance and information on, the following aspects of
topsides structures:

— design, fabrication, transportation, installation, and modification;

— in-service inspection and structural integrity management;

— assessment of existing topsides structures;

— reuse;

— decommissioning, removal, and disposal;

— prevention, control, and assessment of fire, explosions, and other accidental events.
This document applies to structural components including the following:

— structural components in decks, module support frames, and modules;

— flare structures;

— crane pedestal and other crane support arrangements;

— helicopter landing decks (helidecks);





