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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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Foreword

ISO (the International Organization for Standardization) 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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTQO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore
structures for petroleum, petrochemical and natural gas industries, Subcommittee SC 4, Drilling and
production equipment.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document is applicable to conductors utilized by the offshore petroleum and natural gas industries.
It provides requirements and guidance on the design, setting depth, and installation of offshore
conductors, without hindering innovation. Sound engineering judgment is necessary in the use of this
document.

Conductor design addresses actions and action combinations, strength and stability checks, and
fatigue analysis. Setting depth provides calculation methodologies for different installation methods.
Installation addresses selection of the installation method, and of procedures and operation parameters.

Annex A provides calculation methods for fracture pressure of seabed soil.
Annex B provides calculation methods for ultimate bearing capacity of seabed soil.

Annex C provides a means to optimize platform conductor installation sequence when driving
considering pile group effect.

Annex D provides a method for determining the bit stick-out when jetting.
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Petroleum and natural gas industries - Drilling and
production equipment - Offshore conductor design, setting
depth, and installation

1 Scope

This document gives requirements for the design, setting depth and installation of conductors used by
the offshore petroleum and natural gas industries. This document covers:

— design of the conductor, i.e. determination of the diameter, wall thickness, and steel grade;

— determination of the setting depth for three installation methods, namely, driving, drilling/
cementing, and jetting;

— installation requirements for the installation methods, i.e. selection principles, operating procedures
and parameters.

This document is applicable to:

— Platform conductors: installed through a guide hole in the platform drill floor and then through
guides attached to the jacket at appropriate intervals through the water column to support the
conductor withstand metocean actions and prevent excessive displacements.

— Jack-up supported conductors: a temporary conductor used only during drilling operations, which
isinstalled by a jack-up drilling rig. In some cases, the conductor is tensioned by tensioners attached
to the drilling rig.

— Free-standing conductors: a self-supporting caisson in cantilever mode installed in shallow water,
typically depths of about 10 m to 20 m. It provides sole support for the well and sometimes supports
a small access deck and boat landing.

— Subsea wellhead conductors: a fully submerged conductor extending only a few metres above the
seafloor.

This document does not apply to drilling risers.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 19900, Petroleum and natural gas industries — General requirements for offshore structures

ISO 19901-1, Petroleum and natural gas industries — Specific requirements for offshore structures —
Part 1: Metocean design and operating considerations

ISO 19901-4, Petroleum and natural gas industries — Specific requirements for offshore structures —
Part 4: Geotechnical and foundation design considerations

[SO 19901-8, Petroleum and natural gas industries — Specific requirements for offshore structures —
Part 8: Marine soil investigations

ISO 19902, Petroleum and natural gas industries — Fixed steel offshore structures
API RP 16Q, Design, Selection, Operation, and Maintenance of Marine Drilling Riser SyS%CU ments
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
bearing capacity
capacity of conductor to resist vertical action effects without soil failure

Note 1 to entry: Bearing capacity can be divided into initial bearing capacity, real-time bearing capacity and
ultimate bearing capacity, based on the interaction time between the conductor and the soil. Initial bearing
capacity refers to the capacity immediately after installation; real-time bearing capacity refers to the capacity
after a period of time; and ultimate bearing capacity refers to the capacity when the soil recovers its strength
before disturbance.

3.2
conductor
outermost casing and foundation of offshore oil and gas well

3.3
design situation
set of physical conditions for which the conductor (3.2) is verified

Note 1 to entry: The design situations typically addressed are operational design situations that occur during
installation and normal use of the conductor, and extreme design situations that occur rarely during the use of
the conductor. Extreme design situations include survival conditions, e.g. the emergency capping condition for a
subsea wellhead conductor.

3.4
effective weight
weight in sea water or drilling fluid

3.5
metocean action
effect of wind, wave and current on a conductor

Note 1 to entry: The determination of these effects includes the influence of marine growth, tide, surge, and
related processes, as appropriate.

3.6
seabed
materials below the seafloor, whether of soil such as sand, silt or clay, cemented materials or of rock

[SOURCE: [SO 19901-4:2016, 3.15]

3.7
seafloor
interface between the sea and the seabed

[SOURCE: [SO 19901-4:2016, 3.16]

3.8
setting depth
depth-into-seabedvertical depth from the seafloor to the conductor shoe

Note 1 to entry: A minimum setting depth is set to provide sufficient bearing capacity to ensure formation
integrity at the conductor shoe during the surface drilling phase.
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3.9
undrained shear strength
maximum shear strength in the undrained condition

4 Abbreviated terms and symbols

4.1 Abbreviated terms

APB  annulus pressure build-up
BHA  bottom hole assembly
BOP  blowout preventer

WOB  weight on bit

WOC waiton cement

4.2 Symbols for conductor design

A cross-sectional area of the conductor

Co moment reduction factor

D outer diameter of the conductor

Dp a non-dimensional number

E Young’s modulus of elasticity

E, extreme quasi-static metocean action due to wind, waves and current
E, metocean action due to owner defined operating wind, wave and current parameters
Fy factored design actions

Ty representative bending strength

/. representative axial compressive strength

fe Euler buckling strength

fy representative shear strength

fy representative yield strength

G permanent action

1 moment of inertia of the conductor’s cross-section

K effective length factor

K g local experience factor

L unbraced length of the conductor

L calculated fatigue life

M maximum bending moment on the cross-section due to factored actions
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N; number of cycles to failure under constant amplitude stress range

n, number of cycles of stress range

Qup, thermal annulus pressure build-up (APB) action

r conductor’s radius of gyration

T time period over which Palmgren-Miner’s sum was determined

t wall thickness of the conductor

U, utilization of the conductor

4 shear due to factored actions

Z, elastic section modulus

Zp plastic section modulus

o}, bending stress due to forces from factored actions

o, axial compressive stress due to forces from factored actions

Ty shear stress due to forces from factored actions

7 partial action factor for permanent actions

Yt partial action factor of which the value reflects the uncertainty or randomness of the action
(in accordance with ISO 19900)

YrD a fatigue damage design factor

TR b partial resistance factor for bending strength

TR e partial resistance factor for axial compressive strength

TRv partial resistance factor for shear strength

4.3 Symbols for setting depth

A, the side surface area of the conductor in soil

D outer diameter of the conductor

dud surface section drilling fluid (mud) density

Fq.F, partial safety factors

Fia axial force in the conductor

Fecur axial force applied to the conductor during the surface casing installation stage

F)’(sur axial force applied to the conductor after the surface casing cementing

F.pop axial force applied to the conductor during the BOP installation stage

F o axial force applied to the conductor during the subsequent casings and tubing installation stage

Ft axial force applied to the conductor in the wellhead and christmas tree installation stage
Documents
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axial force applied to the conductor in the extreme design situation

unit skin friction

conductor effective self-weight

acceleration of gravity

setting depth for a jetted conductor

minimum setting depth of the conductor meeting the circulation channel function
axial stiffness of the conductor

axial stiffness of the coupled foundation composed of the surface casing and the conductor
stiffness of the wellbore coupled system composed of all casings and conductor
length of conductor above the seafloor

axial force applied to a jetted conductor

soil fracture pressure at the conductor shoe

annular pressure loss of drilling fluid

drilling fluid circulation pressure at the conductor shoe during surface section drilling
axial bearing capacity for a driven or drilled conductor

skin friction resistance for a driven or drilled conductor

real-time bearing capacity for the conductor after jetting

initial bearing capacity right after jetting

real-time recovery bearing capacity for a jetted conductor

design safety factor of conductor bearing capacity

utilization rate of WOB

mean soil undrained shear strength within the setting depth range

effective weight of the jetting BHA

effective weight of BOP

effective weight of capping equipment

effective weight of the conductor

effective weight of surface casing in cementing condition

effective weight of running tool

effective weight of the surface casing applied on conductor during cementing
effective weight of subsequent casings after cementing

effective weight of tubing
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Wrr effective weight of christmas tree

Wwn effective weight of wellhead

WOB, the weight on bit right after jetting

w; weight of surface casing in air

w, weight of cementing string in air

W, weight of fluid inside surface casing

w, weight of fluid inside cementing string

Ws weight of the fluid displaced by casing assembly

oy distribution coefficient for the effective weight of the BOP
o, distribution coefficient for the effective weight of the subsequent casings and the tubing
o impact coefficient of pile group effect

Aa, soil bearing capacity recovery coefficient

5 General requirements

5.1 General

A conductoris an offshore foundation structure that safely supports a well drilled through the geological
formation beneath an offshore installation. A conductor, essentially a pipe, prevents the upper portion
of the well hole from collapsing, prevents water from entering, and prevents drilling mud from leaving
the hole. It also protects the well casings from metocean actions.

The conductor’s design and setting depth shall determine the strength and stability to resist operational
and extreme design situations throughout its design service life. Conductor design, setting depth, and
installation should be systematically considered in this determination.

5.2 Contents

5.2.1 Basicdata
The following parameters shall be collected:

a) the basic metocean and soil parameters necessary to define the conductor’s installation and in-
place operational and extreme design situations;

b) the material and geometrical parameters required to check the conductor design and setting depth
in conjunction with other engineering design parameters.

5.2.2 Conductor design

Conductor design shall determine the conductor outer diameter, wall thickness and yield strength
to satisfy the operational and extreme design situations through all phases of the conductor’s design
service life.
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