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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.
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descrfbed in the [SO/IEC Directives, Part 1. In particular, the different approval criterian
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Introduction

This document provides requirements and guidance on the design, setting depth, and installation of
offshore conductors used by the petroleum and natural gas industries worldwide. Sound engineering
judgment is necessary in the use of this document.

Conductor design addresses actions and action combinations, strength and stability checks, and fatigue
checks. Setting depth provides calculation methodologies for different installation methods. Installation
identifies relevant methods and their applicability together with corresponding procedures as well as
documentation and quality control requirements.

Some background to and guidelines on the use of this document is provided in Annex A.
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INTERNATIONAL STANDARD ISO 3421:2022(E)

Petroleum and natural gas industries — Drilling and
production equipment — Offshore conductor design,
setting depth and installation

1 Scope

This Pocument specifies the requirements and recommendations for the design, settirlg depth and
installation of conductors for the offshore petroleum and natural gas industries{|Thiis document
specifically addresses:

— d[sign of the conductor, i.e. determination of the diameter, wall thickness,,and steel gifade;

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

— requirements for the three installation methods, including) applicability, prodedures, and
dpbcumentation and quality control.

This document is applicable to:

atform conductors: installed through a guide hole in the platform drill floor and then through
nides attached to the jacket at intervals through the water column to support tHe conductor,
ithstand actions, and prevent excessive displacements;

=0T

— jdck-up supported conductors: a temporary-conductor used only during drilling operations, which
iginstalled by a jack-up drilling rig. In somi€ cases, the conductor is tensioned by tensioners attached
to the drilling rig;

— free-standing conductors: a self-supporting conductor in cantilever mode installed in shallow water,
typically water depths of abotit 10 m to 20 m. It provides sole support for the well anjd sometimes
ipports a small access deckyand boat landing;

%)

stibsea wellhead condusctors: a fully submerged conductor extending only a few meties above the
sea floor to which a BOP and drilling riser are attached. The drilling riser is connected to a floating
drrilling rig. The BOP, riser and rig are subject to wave and current actions while the tfiser can also
b subject to VIV,

This documentisnot applicable to the design of drilling risers.

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

ISO 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

[SO 19906, Petroleum and natural gas industries — Arctic offshore structures

©1S0 2022 - All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

31

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

[EC Electropedia: available at https://www.electropedia.org/

axial capacity

ability of co
Note 1 to entr]

3.2
conductor
tubular pipe

3.3
conductor s
short condug

QUCTOr t0 Tesist vertical actions wititout Soil fatiure

y: The axial capacity of a conductor can change with time due to the soil disturbance afid rec

(3.13) and protecting the internal well string from metocean actions

hoe
tor joint whose upper end is connected to a whole conductor while its lower end h

internal chainfer to assist penetration

3.4

design situa
set of actions
which the de

3.5

drilling and
method for i
borehole and

3.6
driving

tion
and combination of actions representing real €onditions during a certain time intervj
sign demonstrates that relevant limit states‘are not exceeded

cementing
hstalling a conductor (3.2) whepe'a-borehole is drilled, the conductor is lowered in
cement slurry placed in the annulus

method for installing a conductor(3.2) where a vessel or rig is used to hammer the conductor into

3.7
effective we
weight in se3

3.8
jetting
method for i

ight
water or dgilling fluid

nstalhng a conductor (3.2) where the bottom hole assembly and conductor are coml

pvery.

set into the seabed (3.11) to provide the initial stable structural foundation for setting the
surface casing

as an

al, for

o the

place

bined,

the borehole

3.9

isWwashed Dy nyarauuc force and the conductor 51mu1taneou51y towered into the hot

metocean action
effect of wind, wave and current on a conductor (3.2)

Note 1 to entry: The determination of these effects can include the influence of tide, surge, vortex induced
vibrations and related processes.

3.10
sea floor

interface between the sea and the seabed (3.11) referring to the upper surface of all unconsolidated

material

[SOURCE: ISO 19901-1:2015, 3.30]
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3.11

seabed

materials below the sea in which the structure is founded, whether of soils such as sand, silt or clay,
cemented material or of rock

Note 1 to entry: The seabed can be considered as the half-space below the sea floor (3.10).
[SOURCE: ISO 29400:2020, 3.128]

3.12

setting depth
distance between the depth reference point, usually the sea floor (3.10) or sea level, and the conductor
shoe ([3.3)

Note 1 to entry: A minimum setting depth is required to provide adequate axial capacity and\formation integrity
at theconductor shoe during surface casing drilling and cementing.

3.13
surface casing
casing that is run inside the conductor (3.2) to contain pressure in conjtuiction with the wellhead and
blow-out preventer and to protect weak formations

3.14
undrained shear strength
maximum shear stress at yielding or at a specified maximunistrain in an undrained condifion

4 Symbols and abbreviated terms
4.1 |Symbols

4.1.1| Symbols for conductor design

A accidental actions

A cross-sectional.area

Cn momentreduction factor

D deformation actions

Dyq outer diameter

Dp Palmgren-Miner's sum or damage ratio during a certain time interval
E Young’s modulus of elasticity

E, extreme quasi-static metocean actions due to wind, wave and current
E, metocean actions due to owner-specified operating wind, wave and current parameters
Fy design value of action

o representative bending strength

fe representative axial compressive strength

fe Euler buckling strength

fv representative shear strength

©1S0 2022 - All rights reserved 3
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representative yield strength

permanent actions

moment of inertia of conductor cross-section
effective length factor

local experience factor

unbraced length

~

N N < &

YEE

1

YEEq +VEE,

calculated fatigue life

maximum bending moment on cross-section due to environmental actions‘and
mation actions

maximum bending moment on cross-section due to eccentricities ofjinner strin
being centralized

number of cycles to failure under constant amplitude stress range
number of cycles of stress range

variable actions

conductor radius of gyration

time period over which Palmgren-Miner’s-Sum is determined
wall thickness

utilization of conductor

shear due to factored actions

elastic section modulys

plastic section modulus

partial actioffactor for extreme metocean action

partial action factors applied to the total quasi-static metocean actions plus equiy
quasi-static action representing dynamic response for operating and extreme met
conditions, respectively, and for which different values can be applicable for dif
design situations

Hefor-

bs not

ralent
bcean
Ferent

YFD
Y6, YQ YD 7A

TRb

TR

y

YR,V
A

Oy

fatigue damage design factor

partial action factors for the various permanent, variable, deformation and accidental

actions

partial resistance factor for bending strength

partial resistance factor for axial compressive strength
partial resistance factor for shear strength

column slenderness parameter

bending stress due to forces from factored actions

© IS0 2022 - All rights re
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axial compressive stress due to forces from factored external axial actions of wellhead,
BOP, christmas tree, emergency equipment and Workover equipment

axial compressive stress due to forces from factored internal axial actions of inner cas-
ings and tubing

maximum shear stress due to forces from factored actions

Symbols for setting depth

side surface area

Dod

Ptluid

F.1 B

xBOH
xcap
xial
XSC
xsur

F, xXt

outer diameter

fluid density

partial safety factors

axial force applied to the conductor during the BOP installation stage
axial force applied to the conductor in the extreme.design situation
axial force in conductor

axial force applied to the conductor duringthe subsequent casings installation stage
axial force applied to the conductor during the surface casing installation sfage

axial force applied to the conductor@during the christmas tree and tubing insthllation stage
unit skin friction

acceleration due to gravity

jetted conductor setting depth in the seabed
minimum setting depth of the conductor
axial stiffaess of the conductor

coefficient of lateral earth pressure

axial stiffness of the coupled foundation composed of the surface casing and the conductor

axial stiffness of the wellbore coupled system composed of all casings and the conductor

axial force in conductor

soil fracture pressure

fluid circulation pressures

annular pressure loss of fluid

conductor axial capacity immediately after jetting
skin friction resistance of conductor

axial capacity of conductor

© IS0 2022 - All rights reserved 5
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Qsetup

Q
R

con

W

squ

w.

sur

Wtub
Wwn

WwoB.last

Wy
251
%7
Ao
03

Oh

set-up axial capacity of jetted conductor
axial capacity of jetted conductor

design safety factor of conductor capacity
WOB utilization

soil undrained shear strength

mean soil undrained shear strength within the setting depth range

time after the completing of jetting

pore water pressure

effective weight of jetting BHA

effective weight of BOP

effective weight of capping equipment

effective weight of conductor

weight of cementing string in air

weight of the fluid inside the cementing string
weight of the fluid displaced by the casing assembly
weight of the fluid inside the surface casing
effective weight of surface casing.during cementing
effective weight of drill-ahead'running tool

weight of surface casingiirair

effective weight of/Subsequent casings after cementing

maximum action‘applied to the conductor from the time the surface casing is landeg
the cement.s set

effective Weight of production tubing

effective weight of wellhead housing

| until

last WOB recoded durin

effective weight of christmas tree

distribution coefficient for the effective weight of the BOP

distribution coefficient for the effective weight of the subsequent casings
soil set-up factor

minimum principal stress at the calculated depth

effective horizontal stress

© IS0 2022 - All rights re
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oy effective vertical stress, or overburden pressure

a,B empirical coefficients of soil fracture pressure

4.2 Abbreviated terms

APB  annular pressure build-up

BHA  bottom hole assembly

BOP blow-out preventer

HFT | hydraulic fracture test

LWD| logging while drilling

OEM | original equipment manufacturer
ROV | remote operated vehicle

SCF stress concentration factors

VIV | vortex induced vibrations

WOB| weight on bit

5 (eneral requirements

5.1 |General

A confductor has the following main functions:

a) to stabilize and to protect the near-surface sediments from collapse and fracturing under fluid
pressures during surface casing drilling and cementing;

b) t¢ resist the effective weight of the first casing string (surface casing), which is landed|shortly after
imstallation of the cenductor, or the first two casing strings if a liner is landed beforg the surface
cpsing;

c) ap a composite’system with the surface casing, to provide lateral stability for the well system and
the BOP against cyclic and tensile loading from direct metocean actions, vessel motipns and riser
otions.ineluding VIV.

The gxposure level of the well that a conductor supports shall be specified prior to the start of the
desigh or assessment in accordance with ISO 19900.

5.2 Limit states for conductor design

Conductor design shall determine conductor outer diameter, wall thickness, steel grade and choice
of connectors to satisfy design situations through all phases of the conductor’s design service life,
including the installation method.

The limit state approach shall be used for conductor design and assessment. ISO 19900 outlines the
limit state verification requirements. The pertinent limit states are:

a) ultimate limit states (ULS);

b) abnormal/accidental limit states (ALS);

©1S0 2022 - All rights reserved 7
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c) serviceability limit states (SLS);

d) fatigue limit states (FLS).

Additional information and guidance are given in Annex A.

5.3 Setting depth requirements

Conductor setting depth shall be determined to address the function requirements outlined in 5.1.

The setting depth shall be designed to resist the actions resulting from the conductor’s installation

method.

5.4 Instal
The installat]
The followin
— driving;
— drilling
— jetting.

In some case
requirement|

5.5 Desig

Conductor d

Jation requirements

b installation methods are considered in this document:

ind cementing;

n situations

conditions, mietocean and ice conditions, and installation method.

Conductor d¢sign should consist of the following:

— operatiopal design situations;

— extreme

design situations;

— abnormal design situations;

— accident
— shortdu
— servicea

Design situa

h1 design situations;
ration design situations;

bility'\design situations.

ion's are described in ISO 19900

ion method can be affected by the demands of the well as well as related fieldconditions.

5, a combination of driving and drilling and cementing.unethods can be applied. Installation
5 (see Clause 9) shall be consistent with the choserdnstallation method.

bsign requirements should be determined based on the exposure level, site-specific soil

6 Design parameters

6.1 General

Metocean, ice, soil and engineering design parameters should be collected.

6.2 Metocean parameters

The metocean parameters shall include:

a) water depth;

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=bdf4d585bc7379bac5a43f4bf9c97f7f

b) ti

ISO 3421:2022(E)

de and storm surge;

c) significant wave height and spectral peak period;

d) current velocity and profile;

e) wind velocity and profile.

Collection of metocean parameters should be in accordance with the requirements of ISO 19901-1 and
consistent with the requirements of ISO 19902. Guidance on wind, wave and current directions is given
in Annex A.

to calculate

Meto
corre

6.3

Ice p4

6.4

Seism]
proce

6.5

Wher
soil p

a)

%)

rS 3 | & dat 3 43 il | ’S <
cdall l.lal dIIICLCT S dI'C Pl IIIIar ll_y USTU LU UCTLUTIIIITIC AU lIUIIS Ul U1IU LUIIUUL LU dIiiu

sponding action effects. Action effects are used to check conductor strength, stability

Ice parameters

rameters should include ice thickness and strength (see [SO 19906).

Seismic parameters

ic parameters should be determined by using either the siniplified or the detailed s
dure, as specified in ISO 19901-2.

Soil parameters

r and fatigue.

pismic action

e site-specific geotechnical data are available arvacquired specifically for conductor design, the

roperties and corresponding geotechnical parameters should include:

bil profile with classification and index properties for each layer;

b) d

c) design profile of undrained shear'strength of cohesive soil layers;

d) d

Marir
in de{

Wher
failur
exper

boungling values of regional of field geotechnical parameters are considered in the desi
depth.

sign profile of submerged unit weight of soil;

sign profile of effective angle of internal friction of cohesionless soil layers.

e soil investigations shaltbe conducted in accordance with ISO 19901-8. Use of the soi
ign and installatiorshall be in accordance with ISO 19901-4.

e site-specificsgeetechnical data are not available, there exists a risk of conductg
e. Mitigation6f'this risk to acceptable levels may be achieved where there is exten
ience, site.géologic conditions are consistent with those of past successful installat

| parameters

r foundation
sive regional
on sites, and
gn of setting

6.6

6.6.1

Engineering design parameters

Platform parameters

For fixed platform, the conductor is an auxiliary structure. The parameters required shall include:

a) spacing between well slots;

b) guide hole size, elevation and constraint;

c) corrosion protection;

d) interfaces to facilities such as cellar deck and christmas tree flowlines.

© IS0 2022 - All rights reserved
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6.6.2 Well operations parameters

6.6.2.1 General

Well operations include drilling, completion, production and Workover phases. The action effects that
the conductor resists during design situations depend upon its configuration as described in 5.2 and
5.5. Some of the parameters referred to in 6.6.2.2, 6.6.2.3, 6.6.2.4 and 6.6.2.5 are used for conductor
design (see Clause 7) and some are used to determine setting depth (see Clause 8).

6.6.2.2 Platform conductors

For platform|

a) wellbore

b)

c) action e
Workove

d) actionsd

6.6.2.3 Jad

The paramef

conductors, the following parameters shall be collected:

structure and casing configuration;

weight off BOP, wellhead, christmas tree and Workover equipment;

ffects to which the conductor is subjected during drilling, completion, productio
r phases;

ue to thermal APB for surface casings that are not fully cemented or poor cemented,

k-up supported conductors

ers for jack-up supported conductors are the sameas those for platform conduct

6.6.2.2. In addition, the following parameters shall be collected

a) tension:
b) misalign
c)

relative

6.6.2.4 Frg

it the upper end of the conductor, if any;
ment between the jack-up platform and the conductor;

motion that can occur between the jack-up platform and the conductor.

be-standing conductors

h and

fany.

Dr's in

The parameters for free-standing condugtors are the same as those for platform conductors in 6.4.2.2.

6.6.2.5 Su

For subsea W

bsea wellhead conductors
ellhead conduetors, the following parameters shall be collected:

structureand casing configuration;

!

BOP, wellhead, christmas tree and Workover equipment;

mudmat;

f low-pressure housing and high-pressure housing;
f running tool for installation by jetting;
f capping equipment;

moments and other action effects transmitted by the drilling riser;

interfaces with the template, if any;

Workover phases;

a) wellbore
b) weight
c) weight
d) weighto
e) weighto
f) weighto
g) bending
h)

i)

j)

10

action effects to which the conductor is subjected during drilling, completion, production and

actions due to thermal APB for surface casings that are not fully cemented or are poorly cemented;

© IS0 2022 - All rights reserved
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k) sediment transport around the template and conductor due to current actions.

7 Conductor design

7.1 General

The conductor shall be designed to resist the design situations outlined in 5.5 and satisfy the limit
states defined in 5.2.

Strength, stability and fatigue checks shall be conducted for all design situations. The results of these

Chec]rr‘ ara antar diamaatar arall thiclrnnace ctnnl gradn ocovracinn Allovaganecn /onrracin rotection
KS5—afFe—edre—ataietes—Wa—eHe<ches S—5teer—graae,—eerroSsion—aowahee /€61 Foesio p

philogophy and fatigue life. OEM equipment such as connectors including welds shall also|je included in
these[checks.

A moldel equivalent to the actual structure should be developed for use in the ‘structpre analysis,
accounting for interaction between the conductor and the surrounding media; f.e. soil and sea water.
For a subsea wellhead conductor, a fully coupled model that includes the vessel response, flrilling riser,
subsda equipment stack and well foundation should be established.

The cpnductor outer diameter shall also accommodate the followingfunctional requiremepts:

5

a) the outer diameter of the conductor installed below the sea‘floor shall be kept constar

)

b) the outer diameter of the conductor shall consider thexinner diameter of the platfoym guides (if
present) and any restraints set after conductor installation;

im the case of non-vertical or deviated conducters, the outer diameter of the cornductor shall
cpnsider the offset between platform guides;{if present) and any restraints set aftpr conductor
Jstallation;

)

—n

Further information about conductor analysis based on numerical techniques is described|/in Annex A.

7.2 |Actions

7.2.1| General

Design situations for conductors are described in 5.5 and should distinguish betwegn persistent
situatlions and accidental-{(including abnormal) situations. The resulting action effects aije dominated
by ax|]al forces and beniding moments. Thermal APB action effects shall also be addressed.

7.2.2] Permanent actions (G)

Permpnentractions (G) imposed on conductor by the self-weight of the conductor and associated
equiplment include:

— effective weight of the conductor;

— effective weight of the inner casings and tubing mounted on a conductor that do not change with
mode of operation. The weight transmitted to the conductor should be calculated in proportion of
the conductor stiffness to the coupled wellbore system stiffness;

NOTE The coupled wellbore system stiffness refers to the stiffness of conductor and all inner casings.

— effective weight of external equipment, e.g. wellhead, BOP, christmas tree, emergency equipment
and Workover equipment.

©1S0 2022 - All rights reserved 11
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7.2.3 Variable actions (Q)

Variable actions (Q) can change in magnitude, position and direction during the time period considered.

Q includes:

thermal

NOTE

conduct

7.2.4 Defdq

Certain actig
are normally
is supported

APB action;

For conductor, where the surface casing cement slurry does not reach the mudline (i.e. partial
cementation), thermal exchanges during production or injection can cause APB action. APB can be limited
by the sealing capacity of the low-pressure housing or the conductor connections. Integrity assessment of
the surface casing for partial cementation condition is beyond the scope of this document.

rmation actions (D)

ns can be treated as resulting from imposed deformations. Drilling unit displace}
applied horizontally to the top of the conductor, at the location(s) where the cond
horizontally by the drilling unit. They include static (with time) offsets and time-v3

offsets (normpally due to the action of waves on the unit).

For platform
occur, produ

7.2.5 Acci

Accidental 4
accident.

Primary sou
— abnormd
collision
fires;

explosio

fishing g

7.2.6 Envi

7.2.6.1 Msed

Metocean ac

a)

conductors, horizontal deflections of the platform itself (undef.the metocean action
Cing consequential actions on the conductor.

ental actions (4)

ctions can occur from abnormal environmentakevents, malfunction, mal-operati

ces of accidental actions include:
I metocean, ice and seismic events;

5 from ice actions;

hs;

ear.
ronmental actions

tocean actions

fions. (including wind, wave and current) applied to the conductor are:

ments
uctor

rying

5) can

on or

conductor;

b)
system.

Metocean actions should be calculated in accordance with the requirements of ISO 19902.

Metocean actions can be cyclic in nature and cause fatigue stresses in the conductor.

7.2.6.2

In regions w

12

Ice actions

ith seasonal ice cover, actions due to ice shall be considered.

for platform, jack-up supported and free-standing conductors, metocean actions impinging on the

for subsea wellhead conductors, metocean actions impinging on the conductor, riser and BOP

© IS0 2022 - All rights reserved
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The computation of ice actions is highly specialized and location-dependent and shall be in accordance
with ISO 19906.

7.2.6.3 Seismic actions

Procedures for the determination of seismic actions are provided in ISO 19901-2.

7.3 Partial factors for actions

The design action(s) for a particular design situation comprise one or more combinations of factored
actions.

Theg
Form

wher

-~

-~

G,7Q, "p, ¥A

fE,» VtE,

eneral formula for determining the design action ( Fy ) for in-place conductor situatio
1la (1), and the recommended partial action factors for each design situation aye-givg

Fa=ycG+7vqQ+7YtE, Eo +VeE, Ee *YDD+YAA

are the permanent actions specified in 7.2.2;
are the variable actions specified in 7.2.3;

are the metocean actions corresponiding to the owner-specified ope
wave and current parameters;

are the extreme quasi-static actions due to wind, wave and current;
are the deformation actions'specified in 7.2.4;
are the accidental actions specified in 7.2.5;

are the partial action factors for the various permanent, variable, deft
accidental actions discussed in 7.2 and, for which, values for differen
ations are(given in Table 1;

are partial action factors applied to the total quasi-static metocean
equiValent quasi-static action representing dynamic response for o

hs is given by
nin Table 1:

)

rating wind,

rmation and
[ design situ-

actions plus
perating and

exfreme metocean conditions, respectively, and for which, values for diffferent design

situations are given in Table 1.

© IS0 2022 - All rights reserved
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Table 1 — Partial action factors for design situations

Recommended en- Partial action factors 2
Design situation vironmental v v

return period T 1 bEo LEe " Ya
P_ermanent and variable ac- ) 13 13 0,0 0,0 0,0 0,0
tions only
Operating situation with corre-
sponding wind, wave, and/or 1 year 1,3 1,3 0,97k 0,0 0,0 0,0
current conditions b
Extreme conditions when the
action effectydue to perma- e
nent and varipble actions are 100 years Lo Lo 0,0 "E 09 0,0
additive ¢
Extreme conditions when the
action effectgdue to perma-
nent and varipble actions 100 years 0.9 L0 0.0 75E 0,0 0,0
oppose 4
Accidental (apd abnormal) 10,000 years 1,0 1,0 0,0 1,0 | 00 [[10
situation
Short duration situation 1year 1,0 0,0 1,0 0,0 1,0 0,0
Serviceability situation 50 years 1,0 1,0 1,0 0,0 0,0 0,0
a  Avalue of P,0 for a partial action factor means that the action is not applicable to the design situation.
b G shall be the maximum values for each mode of operation.
¢ Gshall incJude those parts of each mode of operation that can occur during extreme conditions.
d G shall exflude any parts associated with the mode of operation that cannot be ensured to occur during extreme
conditions.
© Yk Is the|partial action factor for extreme metocean action (see Annex A).
f Abnormal|metocean actions and accidental actions-ate’mutually exclusive, i.e. both are treated as independent ¢f each
other.

7.4 Boundary restraints

7.4.1 Gene¢ral

Boundary restraints used imthe structural analysis shall reflect actual conditions for each conductor
type. This infformation is_aséd to determine the conductor unbraced lengths and the effective length

factors wher| checking.celumn buckling (see 7.5.3.2).

Conductor-s¢il interaction should be modelled using non-linear springs based on p-y curves: p-y qurves

shall be in agcordance with the requirements of ISO 19901-4.

7.4.2 Platform conductors

For platform conductors, the following shall apply:

14

the upper end may be assumed restrained laterally by the transverse support;

each guide hole restricts lateral displacement, the value of which is determined by the gap between
the inner diameter of the guide hole and the outer diameter of the conductor. If a wedge is placed
between the guide hole and the conductor, the lateral displacement is determined by the gap
between the wedge and the outer diameter of the conductor;

the lower end is laterally and flexurally restrained at a depth below the sea floor that is dependent
upon the properties of the (shallow) soil. A recommended value for this depth is the depth where the

© IS0 2022 - All rights reserved
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maximum bending moment occurs in the conductor. The designer may also select a suitable depth
based on local experience.

7.4.3 Jack-up supported conductors

For jack-up supported conductors, the upper end is restrained by the transverse support or conductor
tensioner system. The lower end restraints are the same as those for platform conductors. There are no
guide hole restraints.

7.4.4 Free-standing conductors

For friee standing conductors, the upper end 1s free. The lower end restraints are the samg¢ as those for
platfdrm conductors.

7.4.5| Subsea wellhead conductors

For sIbsea wellhead conductors, the following apply:

-

r drilling design situations, subsea wellhead conductors should ‘be analysed together with the
bssel and riser;

<

— for the in-place condition, the upper end is free;

|
(@)

bnductor-soil interaction over a range of two to three gonductor joints lengths below|the sea floor
hould be modelled using non-linear springs (see 7.4.1J;

%)

— the lower end is the same as for platform conductors.
7.5 |Strength and stability checks

7.5.1| General

The afial actions on conductors can be-classified as internal and external axial actions. Thg significance
of the internal and external axialactions is relevant when checking column buckling.

Guidgqnce concerning internal axial actions and external axial actions is given in Annex A.

7.5.2] Design method

CondIctor strength and stability verification shall be in accordance with the requirements pfISO 19902.

Condfictor axialystress, bending stress, shear stress and combined axial and bending stress shall be
calculated separately for each design situation.

7.5.3| “Axial compression

7.5.3.1 General

Conductors subjected to axial compression shall satisfy Formula (2):

GciYR,c +O-ceyR,c <

<1 2
fy | fe @)

where

o is the axial compressive stress due to forces from factored internal axial actions of inner cas-

ings and tubing;

ci
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ce

fe
Jy

is the axial compressive stress due to forces from factored external axial actions of wellhead,
BOP, christmas tree, emergency equipment and Workover equipment;

is the representative axial compressive strength (see 7.5.3.2);

is the representative yield strength;

YR Isthe partial resistance factor for axial compressive strength, yg . =1,10.

)

NOTE

The utilization-of a conductar, ”m' under axial compression shall be calculated from Formula (3):

7.5.3.2

The representative axial compressive strength shall be calculated from Formula{4):

fe
fe

where

fe

(&

16

The representative value of yield strength is normally the specified minimum yield strength.

D o

— ci + ce (3)

fy TR c fC/yR,C

’

Column buckling

D-0,2780% ) f, for A< 1,34

:(1

:(;—ngy for A>1,34 4)
fe mwrVE

is the column slenderness parameter;

an

is the Euler buckling strength, f, R —
(KL/r)

is Ypung’s modulus of elasticity;
is the effective length factor in accordance with Table 2;

is the unbraced lenigth of the conductor in accordance with Table 2;

is the conduetof radius of gyration, r=4/1 /A ;

is the moment of inertia of the conductor cross-section;

is theerass-sectional area of the conductor
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Table 2 — Conductor unbraced lengths, effective length factors and moment reduction factors

Effective length | Moment reduc-
Type of conductor Unbraced length L factor K tion factor C,,
a) distance between transverse support and
adjacent guide hole;
b) distance between adjacent guide holes;
c¢) distance between adjacent guide holes 1,0-0,42c
Platform conductors should be multiplied by the ratio of Lo fe
guide inner diameter to conductor outer but < 0,85
diameter, wnere wedges dre not used,
d) 0,85 times distance between lower end
and adjacent guide hole.
Jack-Up supported distance between transverse support and 10 1, 3—0,4%
conductors lower end ’ bt < 0,8‘3
fgf:- standing conduc- distance between upper end and lower end 2,0 1,0
(Sjubse a wellhead con- distance between upper end and lower end 2,0 1,0
uctgrs
7.5.4| Bending
Condfictors subjected to bending moments shall satisfy. Formula (5):
M +M
o, = I E < fb (5)
Ze J/R,b
wher¢
dp isthe bending stress due ¢o forces from factored actions;
fl, is the representative-bending strength, in accordance with Formula (7);
YR b IS the partial resistance factor for bending strength, yg 1,=1,05;
M; is the maximumm bending moment on the cross-section due to the eccentricities of jnner strings
not being ¢entralized;
Mg is thesmaximum bending moment on the cross-section due to the environmental actions and
deformation actions;
47 (Do)

Ny

Dod

T 4 1.0

IS The efastic Section Modulus, Zg=—' Do —(Doq —2) |7 ;
64 2

is the outer diameter of the conductor;

is the wall thickness of the conductor.

© IS0 2022 - All rights reserved
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The utilization of a conductor, U, under bending moments shall be calculated from Formula (6):

o, _(M+Mg)/Z,

= (6)
fo/7Rp fo /7R b
The representative bending strength for a conductor shall be calculated from Formula (7):
Z f.D,
_[Zp 2yod < 0,051 7
Z D
£, =|1,13= 7q9(fy od ﬂ(_ph 0,051 7 IyPod 102y (7)
U BNz )7 ‘
Z,
fb:{0,94—0,76(fy °d]( ] 0,103 4< 2200 < o5
Et
where, additfonally, Z, is the plastic section modulus, Z, :%[Dodg’ —(Doq —2t)3] .
7.5.5 Shegr
Conductors qubjected to beam shear forces shall satisfy Formula (8):
2
o=V kS 8)
Acs 7R,v
where
T, isthe maximum shear stress due to forces fronrfactored actions;
fv isthe representative shear strength, f, = Iy /\/5;
YR v is the partial resistance factor for shear strength, g ;,=1,05;
V' is the shear due to factored actions;
The utilizati¢n of a conductor, U, undeér shear shall be calculated from Formula (9):
T 2V/A
Um — b — / Ccs (9)
fv J/R,v fv /’}/R,v
7.5.6 Compined stréss
Conductors gubjected to combined axial compression and bending forces shall satisfy Formulage (10
and (11) at a]l€rpss-sections along their length:
i c
YR,cOci + YR,cOce + YR,bEmOb < 1,0 (10)
fy fc fb(l_YR,co-ce/fe)
and
T o. o]
1-cos| R"( %ei | Tee || TREOD o 4 (11)
2 fy fe fb

where, in addition to the definitions given in 7.5.3 and 7.5.4, C,, is the moment reduction factor in
accordance with Table 2;
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The utilization of a conductor, U, under axial compression and bending shall be the larger value

calculated from Formulae (12) and (13):

U =0-ci7R,c +°'ce7R,c + yR,meO-b

" fy Je fb(l_o-ce}/R,c/fe)

T o, o
U, =1-cos TRl %d 4 % +—3/R’b b
2 fy fe fb

7.6 Fatigue

(12)

(13)

Significant fatigue damage is unlikely to occur in the basic conductor pipe. If fatigue damiage does occur,
it is most likely to be in items supplied by OEM or at welds. This is due to the presenee pf welds and
manuffacturing details which contain stress concentrations in such equipment..Fatigu¢ assessment
shall pe in accordance with the requirements of ISO 19902. Fatigue assessment of driven conductors
follows the same guiding rules, particularly for welded sections. If conducter \segments afe connected

by mgans of mechanical connectors, larger SCF can be applicable.

Cumuylative damage shall be calculated using Palmgren-Miner's rule, Eormula (14):

]

n:
R =KLEYFD Zﬁl
i 1

wher¢

spectable locations;

In thg fatigue-assessment procedure, fatigue failure is assumed to occur when Dp =1,0.

Formpla(14) may be employed for:

Ip  isthe Palmgren-Miner's sum or damage ratio during a certain time interval;

K g isalocal experience factor taken as 1,0:for a conductor;

(14)

Wep  is afatigue damage design factor, ¥¢p =5,0 for inspectable locations and ygp =10}0 for non-in-

Segments of the conductor.above the sea floor in locations where the water depth is beyond
200 m shall be taken.asmnon-inspectable.

Yrp May be increased to ensure appropriate reliability for short term drilling operations.
A is the numbexr-of cycles of the stress range, occurring during time period (see ISP 19902);

N; isthe nunber of cycles to failure under constant amplitude loading for the stresgrange, taken
from the relevant S-N curve (see ISO 19902).

a) variable stress ranges associated with a given sea state;

b) multiple sea states and wave directions;
c) multiple sources of cyclic actions;

d) currentinduced VIV.

Formula (14) may be used to estimate fatigue life. If all damage is due to the same circumstances (e.g. in

the in-place situation), fatigue life, L;, may be calculated using Formula (15):

L =T /Dy

© IS0 2022 - All rights reserved
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where

L¢
T

is the calculated fatigue life based on the calculated fatigue damage;

is the time period (T = 1 year) for which Palmgren-Miner’s sum is determined.

8 Setting depth

8.1 General

The followin

a)

the soil

pressure
jeopardi
b) the con
to tran
shallow
c)

washout

The minimu
function.

papply to the setting deptit

at the conductor shoe shall have sufficient formation strength to withstard
s applied during the surface casing drilling and cementing phase, to avoid fluid-losse
King the integrity of the foundation;

ctor shall have sufficient axial capacity, derived from external frictional resistance

sdllzr self-weight and all axial forces on the conductor (e.g. BOP, initial-casing hung off)

formation(soil);

the conductor shoe should be set in a cohesive layer in order to minimize the potential for exc

that can occur in a cohesionless soil.

In setting depth shall be the largest of the setting ‘depths required for each dif

8.2 Setting depth for fluid circulation channel

As a fluid ciy
from collaps
conductor sh

Phyiq < P

culation channel, the conductor is to stabilize and to protect the near-surface sedil
e and fracturing under fluid circulation-pressures. Thus, the soil fracture pressure
oe shall be greater than the fluid cixculation pressures as described by Formula (16)

The minimuin setting depth shall be(calculated from Formula (17):

P
min — |

g

h

where

is
or

Pauid

A

Dfluid

L

a

Fhe maximum fluid circulation pressure at the conductor shoe during surface casing d
cementing;

fluid
s and

alone
to the

bssive

Ferent

ments
at the

(16)

(17)

[illing

20

is the soil fracture pressure at the conductor shoe (see Annex A);
is the minimum setting depth of the conductor;

is the annular pressure loss of fluid;

is the acceleration due to gravity;

is the surface casing drilling or cementing fluid density;

is the length of conductor above the sea floor.
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8.3 Setting depth for wellbore structural foundation

8.3.1 General

The setting depth design shall account for the installation method. The minimum setting depth shall
provide capacity to resist the actions described in 7.2.

8.3.2 Installation by driving, drilling and cementing

8.3.2.1 General

For irjstallation by driving and/or drilling and cementing, axial capacity shall satisfy Formjula (18):

Fliy <Q. /R (18)
wherg
Ko is the axial force in the conductor (see 8.3.2.2);

8.3.2J2 Axial forces

(. isthe axial capacity of the conductor (see 8.3.2.3);

R is the design safety factor of conductor capacity having'a value of 1,3 for operating situations
and 1,2 for the extreme situations.

As depcribed in 7.2.2, permanent actions are the prime contributors to axial forces in a condluctor. These
actionps are not necessarily applied simultaneouisly, but at different stages throughout|the drilling,
completion and production procedures. Typically, the following five stages are distinguished:

a)

b)

sphirface casing installation stage

Tlhe most common and critical stage for the conductor is to resist the effective weight of the
stirface casing during cementing. The axial force for this design situation should be calculated from
F|

prmula (19):

} Weon + Waur (19)

xsur =
where
Heour Isthe axial force applied to the conductor during the surface casing installatiop stage;

Weon\ 'is the effective weight of the conductor;

w is the maximum weight applied to the conductor from the time the surface casing is landed,
SUr until the cement is set.

NOTE Wy, can be: a) the full effective weight of the surface casing and cementing string, b) zero, if the
weight of the surface casing is suspended by the rig, c) a fraction of the buoyant weight of the surface casing
and cementing string if their weight is partially suspended by the rig.

BOP installation stage

After the surface casing is cemented, the effective weight of the BOP is resisted by the foundation
composed of the surface casing and the conductor. The axial force for this design situation should
be calculated from Formulae (20) and (21):

Fygop = Fxsur 101 Wpop (20)
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d)

22

o1 =Keon / Kes

where

Fygop 1
Wgop 1
oy i
K

con 1

s the axial force applied to the conductor during the BOP installation stage;
s the effective weight of the BOP;
s the distribution coefficient for the effective weight of the BOP;

s the axial stiffness of the conductor;

(21)

K i
NOTE
and the c

the load g
subsequ

During t
system.

5 the axial stiffness of the coupled foundation composed of the surface casing and the €ond

When considering the axial stiffness of the coupled foundation composed of the surface
bnductor, the connections between the different elements need to be considered.when deterr
ath of the BOP effective weight actions.

Ent casings installation stage

his stage, the effective weight of the subsequent casings is resisted by the coupled we
[he axial force for this design situation should be calculated from Formulae (22) and

uctor.

rasing
nining

Ibore
(23):

Fyse =Figop +a2quu

0y =K

where

w. i
o i
K i
christm3
During ¢

the coup
Formula|

FxthF)

n /Ksys

5 the axial force applied to the conductor'during the subsequent casings’ installation s
5 the effective weight of the subsequent casings after cementing;

5 the distribution coefficiedtfor the effective weight of the subsequent casings;

5 the stiffness of the wellbore coupled system composed of all casings and the condu

s tree and tubing iustallation stages

hese stages,£he’effective weights of the christmas tree and tubing hanger are resist
led wellbore-system. The axial force for this design situation should be calculated|

[(24):

sut- o2 (quu +WXT +Wtub)

(22)

(23)

Lages;

rtor.

ed by
from

(24)

where

F,

stages;

Wyt  is the effective weight of the christmas tree;

Wi  Is the effective weight of the tubing.
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emergency capping condition

For subsea wellhead conductors, the effective weight of the emergency capping equipment should
be considered as an extreme design situation for which the axial force should be calculated from

Formula (25):

Fxcap = FXXt +a2Wcap (25)
where
Fyap 1S the axial force applied to the conductor in the extreme design situation;

Weap  Is the effective weight of the capping equipment.

Desigpn situation a), b), ¢) and d) should be applied to all conductors. Design situation e) should only be

appligd as an extreme design situation (survival) for subsea wells.

8.3.2{3 Axial capacity
The afkial capacity of the conductor shall be calculated from Formula{26):

O =0 = f(2) 4 (26)
where

Q- is the axial capacity of the conductor;

Q¢ is the skin friction resistance of the ¢enductor;

A(z) is unit skin friction;

y: is the side surface area of(the 'conductor or the cement annulus in soil.

S

The relative deformation betweenthe conductor and the soil and the compressibility of tHe conductor-
soil system should be considered in determining the axial capacity. In some cases, it is necessary to
more|precisely consider the influence of axial performance on capacity, which should be darried out in

accorfance with the requirements of ISO 19901-4.

For cpnductors installed by driving, methods for calculating unit skin friction, f(z), qgre provided
in ISQ 19901-4. For-conductors installed by drilling and cementing, the unit skin frictipn is usually

determined by.interface friction between the cement and the soil (see Annex A).

8.3.2/4 Minimum setting depth

cribed hyv Earmula (19) whon the avial forcoa in tho canductaric halanecod hu tho qki 1
As delscribed by Formula (181 when the axial force inthe conductoris balanced by axial capacity,

the minimum setting depth is obtained. This depth should be determined as follows:

a)

b)

A

IS

use Formulae (19) to (25) with different setting depths to obtain the relationship between axial
force and setting depth;

use Formula (26) with different setting depths to obtain the relationship between axial capacity
and setting depth;

plot the two curves for depths below the sea floor by a) and b) and the first intersection of the
curves is the minimum setting depth.

Minimum setting depth should also consider verticality requirements or deviations (see 9.2.6) of
trajectory that can have an effect on the structure’s foundation integrity.
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8.3.2.5 Pil

e group effect

For conductors installed by driving, pile group effects, i.e. hammer refusal and driving resistance,
should be evaluated for conductor spacing less than eight times of conductor outer diameter.

Assessment of the conductor pile group effects should be carried out in accordance with the

requirement

8.3.3

s of ISO 19901-4.

Installation by jetting

8.3.3.1 General

Jetting distu
depth satisfi

8.3.3.2 Ax

Axial capacit]
axial capacit

The initial a3

Qo =Wy
where:

Qo

WwoB las

WgHa

Wgrr

The value of

pipe above the runningytool. Typically, the WOB utilization, S, is 0,8.

The increasq
determined f

"bs soil around the conductor while axial capacity increases with time after jetting. 5
bs equilibrium between the axial force and the axial capacity.

jal capacity

y of a jetted conductor is composed of an initial axial capacity after installation and
iy due to soil set-up with time.

ial capacity should be determined by Formula (27):
w,

con T Wwn +Wgpa +Wrr)

DB,last :S'(

is the conductor axial capacity immediately:after jetting, defined at the time ¢ = 0,(

is the last WOB recorded during jetting;

(i

is the WOB utilization;

is the effective weight of the.coniductor;

is the effective weight of the wellhead housing;

is the effective weight of the jetting BHA;

is the effectivesweight of the drill-ahead running tool.

the WOB utilization, S, should be less than 1,0 to avoid compression or buckling of th

in capacity due to set-up, Q
rom Formula (28):

setupr At any time less than 10 d after jetting may be empir

ptting

bet-up

(27)

1d;

b drill

ically

Qsetup =Aa; -T-Dyg 'H'Su,ave

where

Q

setup

Dod
H

Su,ave
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is the set-up axial capacity of the conductor;

is the soil set-up factor;

is the outer diameter of the conductor;

is the jetted conductor setting depth in the seabed;

is the mean soil undrained shear strength within the setting depth range.
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The determination of Ac; (see Annex A) requires regional experience from back-analysis of installed
jetted conductors.

The undrained shear strength is generally obtained from laboratory tests. In the absence of such
experiment results, regional empirical data may be adopted.

The axial capacity of a jetted conductor defined at a time less than 10 d (Q,) should be calculated from

Formula (29):
Qt = QO + Qsetup [29)

8.3.3]3 Axial forces

The afxial forces in the jetted conductor are calculated from Formulae (30) and (31):

Nload :Fsl '(Wcon +WWH)+F52 'VVland (30)
Wiand =Wse + Wes + Wi + Wr =Wy, (31)
wher¢

Njoaq  is the axial force in the conductor;

p. are partial safety factors; the recommended value for F; is 1,0, the recommended value
51752 for F, is 1,3;

]

Wiang s the effective weight of surface casiig during cementing;

Wse is the weight of the surface casing in air;

Wes is the weight of the cementing string in air;

Wrs is the weight of the fluid inside the surface casing;
Wr. is the weight ofthe fluid inside the cementing string;

Wrac is the weight)of the fluid displaced by the casing assembly.

After|the surface easing is cemented, the effective weight of the BOP is shared by the conductor and
the stirface casing: The effective weight of subsequent casings, tubing, christmas tree [and capping
equipment do€s)not necessarily influence the setting depth of a jetted conductor, which ils resisted by
the cqupled Wellbore system.

8.3.3140 Setting depth

Setting depth is determined when both the conductor axial forces and the axial capacity are in
equilibrium as given by Formula (32):

@t =Njoad (32)

N),aq may be reduced by the amount of load suspended by the drilling rig when landing and cementing

the casing and waiting for the cement to develop sufficient strength to bond the casing to the
surrounding formation.

The setting depth is largely determined by the waiting time after jetting. The depth varies with the
allowable waiting time, which depends on the operator’s specific requirements. Typically, the waiting
time is the time it takes to drill the next section of hole and run the casing.
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9 Installation

9.1 General

Selection of the installation method is important to efficiently achieve the setting depth while
maintaining safety and quality. Construction operations are subject to operator management

procedures.

Factors that should be considered in determining the installation method (see 5.4) include the following:

a) the development mode of the target offshore well or field;
b) regionallexperience;

c) water dgpth;

d) seabed spils;

e) drilling 1ig specifications;

f) related dquipments.

9.2 Driving

9.2.1 Applicability

Driving is us
driving, typi

The driveabi
(See 9.2.2) d¢
and well slot
plug, the met

9.2.2 Driv

Driveability

9.2.3 Inst3

A suitably e
the installat
following ste
a) prepare
fixing bl

ed for a relatively shallow water depth to avoidcolumn buckling of the conductor d
Cally less than 200 m. Subsea driving is beyond‘the scope of this document.

llity analysis may be used to adapt the driving to the specific soil parameters. Drived
bpends on factors such as the soil conditiens, conductor specification, hammer param
spacing. In areas where direct driying to the target depth is not possible due to th
hod of driving-drilling-driving may -be used.

pability analysis

hnalysis shall be carrjed-eut in accordance with the requirements of ISO 19901-4.

pllation procedures

quipped vesSel-or drilling rig should be used to drive the conductor. If a vessel is
on steps-shall follow those undertaken to drive jacket piles. If a drilling rig is use
ps should*be undertaken:

Lhe driving equipment and tools, including the hoisting equipment, pile hammer, centr

uring

bility
eters,
e soil

used,
d, the

hlized

'\r‘lz substitute plpn Fllfflhﬂ' machine Pnhnnrhhg nqnlpmnhf rnpn level lhcfr'nmnhf

flaw

detection equipment, elevator, slip and hammer sleeve. The conductor directional drive shoe may
be used to avoid collision;

b)

measure and number the conductors by marking each conductor every 0,25 m or 1 ft;

install the conductor from the driving elevation by adding successive joints until it reaches the sea

floor and penetrates the seabed under its own weight but with enough length above the rotary

table;

at the co

26

install the hammer and hammer sleeve;

nclusion of self-penetration, ensuring it does not slip below the rotary table;

© IS0 2022 - All rights re
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f) add successive joints by thread or welding;

g) drive the conductor to the target depth;

h) use a survey tool, e.g. gyro tool, to measure the trajectory;
i) cutoffany excess.

During the beginning of driving, conductor and hammer self-weight penetration and controlling of the
hammer energy are critical to ensure the conductor does not experience large rapid penetration due to
changes in the soil profile.

9.2.4| Pile group conductor driving sequence

Consideration should be given to the effects of closely spaced adjacent piles @nithg resistance-
displgcement characteristics of the pile group. Pile group effects (see 8.3.2.5) should be qonsidered in
the hammer driveability analysis (see 9.2.2). The recommendation of driving sequence shpuld be from
the miiddle to the surround.

9.2.5| Data documentation

Throyghout driving of the conductor, comprehensive driving and associated data should beJdocumented
and reviewed for conformance with the installation plan. If significant deviations are obgerved, it can
be nefessary to take appropriate measures. The documented data can include:

|
%]

fructure and conductor identification, water depth and readings of reference ¢levations of
bnductor markings;

(@]

|
Q

bnductor tip penetration;

|
-

blevant information on conductor stabbing;
— penetration of the conductor under:itsown weight and under the weight of any new add-on;
— aflditional penetration of the conductor under the weight of the hammer;
pta on followers used (where applicable);

d
— blow counts throughoutdriving, with hammer identification and hammer blow rate (blows/minute)
after every 0,25 m or71 ft of penetration;

|
(@}

imulative number of blows, at relevant penetrations;
— driving enexgy observations and hammer monitoring data (if available);

— cpnduéter instrumentation data (if available);

— te-and time of starts and stops in driving, including set-up time;

— elapsed time for driving each joint, with actual length of conductor joints and cut-offs;
— unusual behaviour of the hammer or the conductor during driving;

— elevations of soil plug and internal water surface after driving.

9.2.6 Quality

Quality requirements for driven conductors are comparable to those for driven piles. For platform
conductors, the tolerance of the centre of each guide and the best-fit line should be less than 10 mm
at the top guide and where the vertical spacing between guides is less than 12 m. In other cases, the
tolerance at the centre of each guide and the best-fit line should be less than 13 mm.
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9.3 Drilling and cementing

9.3.1 Applicability

The drilling and cementing installation method is suitable for almost all situations, especially for
complex geological situations, highly variable rock properties, or situations with too many obstacles.

9.3.2 Size match of bit and conductor

The selection of the bit diameter should meet the requirements of the conductor diameter and of the
cementing. Common matches are shown in Table 3.

Table 3 — Common size match of bit and conductor

Conductor outer diameter

Bit diameter

914,4 mm (36 in)

1.066,8 mix(42 in)

762,0 mm (30 in)

914,4mm (36 in)

609,6 mm (24 in)

660,4 mm (26 in)

508,0 mm (20 in)

660,4 mm (26 in)

For match 3, the annulus is 25,4 mm (1 in) so cement quality and cementing procedurestequire more attention.

9.3.3 Wait on cement

Cement waitjng time shall be determined based on cement slukry test results. Before drilling th

section, the donductor shall possess the capacity to hold subsequent weights.

9.3.4 Quality

Centrality apd cementing quality should be guaranteed. Centralizers should be attached t
conductor to provide a uniform annulus. The-eement slurry should return to the sea floor. A grd
operation shpuld be performed on the top to fill the annulus if the objective was not met on the pr

cement job.

9.4 Jetting

9.4.1 Applicability

Jetting is gerjerally used fer-deep water subsea exploration and development wells which often r¢
a fully cemented surfacecasing. It is also normally used in slightly over-consolidated marine clays.

9.4.2 Sizemafch of bit and conductor

e next

0 the
uting
mary

quire

The following Tecommendations should be fottowed when jetting:

a) conductor outer diameters are generally 762,0 mm (30 in) and 914,4 mm (36 in). Jetting bit
diameters are generally 660,4 mm (26 in) and 444,5 mm (17,5 in) although 406,4 mm (16 in) in

Some cases.

b) the amount of bit sticking out of the conductor tip should be determined from the soil properties
and the jetting parameters. For standard bit sizes, the bit sticks out (150 * 75) mm (3 in to 9 in)
below the conductor tip while the nozzles are approximately 330 mm (13 in) inside the conductor.

Additional recommendations on bit sticking out are given in Annex A.

28
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Jetting bottom hole assembly
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Jetting involves fully assembling the entire length of conductor sections, running tool (drill-ahead tool),
drill bit and drill pipes, and then setting the conductor into the hole jetted by seawater, and occasionally
injecting high-viscosity mud through the drill bit to sweep the cuttings. Multiple reciprocations (raising
and lowering the conductor during jetting) are often needed to reach the target depth.

The general jetting BHA is as follows:

Bit + mud motor + stabilizer + jet sub + stabilizer + pony collars (as needed to space out) + running tool
(drill-ahead tool) + drill pipe string.

NOTE
9.4.4
The je¢

9.4.5
For je
a) V
1

5

A LWD tool can be included 1n the jetting BHA.

Jetting procedure

Jetting operating parameters

tting, the following operating parameters should be determined;

/OB, considering that:

the adopted WOB profile has an impact on the<axial capacity, and should b
monitored throughout the operation to ensure the\drill pipe above the sea floor alyj
in tension;

the criteria for the maximum and minimum allowable WOB can vary between op¢g

tting process can vary with operator and location. Annex A describes a typical jetting process.

e constantly
vays remains

rators;

WOB utilizations between 0,8 and_1;0 may be used although typically 0,8 is aglopted. WOB

utilizations above 1,0 shall be aypided to prevent compression or buckling of {
above the running tool;

the adopted WOB profileis determined based on the conductor installatig
particular criteria and alloawing for the reciprocations which are performed, so
falls between the selected maximum and minimum values;

to minimize damage to the surrounding formation, the WOB should be reduced.

b) flow rate, considering that:

1

the jetting\fluid should return through the annular space between the conductor

he drill pipe

n satisfying
hat the WOB

hnd the BHA,

not bétween the conductor and the formation; if the latter occurs, the flow rate should be

redticed;

during jetting, flow rates and corresponding pressures normally start at a lg

w value and

gTaduatly ICTease to tie target vatue; this target vatue can vary widety among 11

Guidance on a calculation method for flow rate is given in Annex A.

9.4.6

Data recording

a) the following data should be recorded prior to the start of jetting operations:

1) measured weight of the conductor;

2) measured weight of the jetting BHA;

3) measured length of the conductor;

4) hookload when the bit is just above the sea floor;

© IS0 2022 - All rights reserved
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