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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 procedpres—tsed—to—develop—th CHeRt—at ose—intendedforitsfurthermaintenanee are
described i1} 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 accordande\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 right. ISO shall not be held responsible for identifying any or all such patent rights. Details gf any
patent rightjs identified during the development of the document will be in the Introduction and/pr on
the ISO list ¢f patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

For an explanation on the meaning of ISO specific terms and\expressions related to conformity
assessment)as well as information about ISO’s adherence to the W.FO principles in the Technical Barjriers
to Trade (TBT) see the following URL: Foreword - Supplementavy information

The commiftee responsible for this document is ISO/TC 67, Petroleum and Natural gas industries,
Subcommitfee SC 4, Drilling and production equipment.
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Introduction

Drilling into shallow-gas-bearing formations is a very delicate and challenging operation. If the drilling
operations are seriously complicated by the reduced safety margin available between kick and loss, the
situation in case of a gas influx becomes extremely hazardous, due to a combination of the following
adverse factors.

In thle aftermath of shallow gas blowouts during th& last four decades, comprehensive if
repofts have been carried out, in particular by the:specialists involved in combating these
sign
has
opergtions.

This

Shallow gas flows are extremely fast-developing events; there is only a short transition time
between influx detection and well unloading, resulting in a reduced time for the driller to take the

right decision, and leaving little room for error.

ast blowout reports have disclosed the magnitude of severe dynamic loads applie
iverting equipment. One of the associated effects is erosion, which adds a high-pote
nd explosion due to flow impingement on rig facilities which gives the gas flow acces
ources of ignition.

H to surface
htial for fire

s to various

any past shallow-gas kicks turned into uncontrolled blowouts due to the failure of former diverter

ystems installed several decades ago. Failure is seen as a result of thessystem’s comple
f functional reliability and its inability to cope with the severe dynaimic loads.

Lertain drilling supports are exposed to specific threats associated with shallow gas b

1fisk of cratering, risk of ship-shaped vessel capsize.

yiolent shallow gas flow.

Iicant findings and conclusions have been published. In the meantime, the manufactur
eveloped various equipment aimed at sighificantly improving the safety of shallow

[nternational Standard has been-prepared taking these aspects into consideration.

© IS0 2014 - All rights reserved
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ERNATIONAL STANDARD

ISO 13354:2014(E)

Petroleum and natural gas industries — Drilling and
production equipment — Shallow gas diverter equipment

1

Scope

This International Standard specifies requirements for the selection of the diverter equipment for rigs

usedrtodrittstrattow-gas=bearing formmations tttovers botironshore amd offstrore drithn

and

The

This[International Standard highlights the concerns associated with the selection of a ma

drill

requjred prior to starting the drilling operations.

[t pr

2
The

indigpensable for its application. For dated references, only the edition cited applies. |
referfences, the latest edition of the referenced document (including any amendments) appl

ISO

equigpment

API 16D (latest revisioh);Specification for Control Systems for Drilling Well Control Equipmen
Systdms for DiverterEquipment

3

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

3.1

¢onsiders also the auxiliary equipment associated with floating rigs.
specified requirements concern the following diverter equipment:
dnnular sealing devices;

vent outlets;

Iiverter valves;

iverter piping.

ing support. It covers safety issues concerning key rigrequipment, and important ste
vides only general guidelines regarding the response to be given to a shallow-gas flow
Normative references

following documents, in whole or.jwpart, are normatively referenced in this docunj

13533, Petroleum and natural gas industries — Drilling and production equipment — 1

Terms-and definitions

operations,

'ine floating
ps of action

ent and are
For undated
es.

Drill-through

Fand Control

actuator
device used to open or close a valve by means of applied manual, hydraulic, pneumatic or electrical
energy

3.2

annular packing element
doughnut-shaped rubber/elastomer element that creates a seal in an annular preventer or diverter

Note 1 to entry: The annular packing element is displaced toward the bore centre by the upward movement of an
annular piston.

© IS0 2014 - All rights reserved
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3.3

annular sealing device

torus-shaped steel housing containing an annular packing element which facilitates closure of the
annulus by constricting to seal on the pipe or kelly in the wellbore

Note 1 to entry: Some annular sealing devices also facilitate shutoff of the open hole.

34
bag preventer
device that can seal around any object in the wellbore or upon itself

Note 1 to entry: Compression of a reinforced rubher/elastomer pm‘king element hy hydraulic pressure creates
the seal.

3.5
ball valve
valve that employs a rotating ball to open or close the flow passage

3.6

blowout
uncontrolleql flow of well fluids and/or formation fluids from the wellbore\or into lower-presqured
subsurface zones

Note 1 to entfy: When the uncontrolled flow of fluids goes into lower-pressured subsurface zones, it is termed an
underground blowout.

3.7
blowout preventer stack
BOP stack
device that allows the well to be sealed to confine the wel] fluids in the wellbore

3.8
bottom-supported marine structure
drilling structure supported by the soil on the.seabed while in the operating mode

—s

Note 1 to entfy: Rigs of this type include fixed platforms, submersibles, swamp barges and jack-up drilling tigs.

3.9

cleanout
point in the flow-line piping where’the internal area of the pipe can be accessed to remove accumujated
debris and drill cuttings

3.10
closing unit
assemblage |of pumpsyvalves, lines, accumulators and other items necessary to open and close thg BOP
equipment gnd diverter system

3.11
control function

control system circuit (hydraulic, pneumatic, electrical, mechanical, or a combination thereof) used to
operate the position selection of a diverter unit, BOP, valve or regulator

EXAMPLE Diverter “close” function, starboard vent valve “open” function.

3.12

control function

each position of a diverter unit, BOP or valve and each regulator assignment that is operated by the
control system

2 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=bba8c0763bc8ed36a541ba436413f305

ISO 13354:2014(E)

3.13

diverter

device attached to the wellhead or marine riser to close the vertical access and to direct any flow into a
set of vent lines and away from the drilling unit

3.14

diverter control system

assemblage of pumps, accumulators, manifolds, control panels, valves, lines, etc., used to operate the
diverter system

3.15

divertet huua;us
pernjanent installation under the rotary table which houses the insert-type diverter assemlbly

3.16
diverter packer
annular sealing device of the diverter

3.17
diverter piping
vent [lines of the diverter

3.18
diverter system
asseimblage, comprising an annular sealing device, flow control means, vent system components and
control system, which facilitates closure of the upward flow path of the well fluid and opening of the
vent fto the atmosphere

3.19
diverter unit
devige that embodies the annular sealing device and its actuating means

3.20
drillifloor substructure
founglation structure on which the derrick, rotary table, draw-works and other drilling equipment are
supplorted

3.21
drilling spool
flanged joint placed hetween the BOP and casing-head that serves as a spacer or crossover

3.22
drill{l’ship
self-propelled;floating, ship-shaped vessel equipped with drilling equipment
3.23
dump-valve

device used to control bottom-riser annulus pressure by establishing direct communication with the
sea

3.24

dynamically positioned drilling vessel

DP drilling vessel

drill-ship or semi-submersible drilling rig equipped with computer-controlled thrusters which enable it
to maintain a constant position relative to a fixed point on the sea floor without the use of anchors and
mooring lines while conducting floating drilling operations

3.25
elastomer
any of various elastic compounds or substances resembling rubber

© ISO 2014 - All rights reserved 3
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3.26

fill-up line

line, usually connected into the bell nipple above the BOP, to allow addition of drilling fluid to the hole
while simultaneously pulling out of the hole to compensate for the metal volume displacement of the
drill string being pulled

3.27

flex/ball joint

device installed directly above the subsea BOP stack and at the top of the telescopic riser joint to permit
relative angular movement of the riser, thus reducing stresses due to vessel motions and environmental
forces

3.28
flow-line
shaker line]
piping that ¢xits the bell nipple and conducts drilling fluid and cuttings to the shale shaket and drjlling
fluid pits

3.29
formation fracture pessure
value of pregsure required to initiate a fracture in a subsurface formation (geologic strata)

3.30
function test
closing and ppening (cycling) equipment to verify operability

3.31
gate valve
valve that employs a sliding gate to open or close the flowpassage

3.32
hydrostati¢ head
true vertica| length of fluid column

3.33
hydrostatig¢ pressure
pressure that exists at any point in thewellbore due to the weight of the vertical column of fluid above
that point

3.34
inner barr¢l
part of the telescopic slipjeint on a marine riser that is attached to the flex joint beneath the diverfer

3.35
insert-type packer
diverter element.that uses inserts designed to close and seal on specific ranges of pipe diameter

3.36
integral valve
valve embodied in the diverter unit that operates integrally with the annular sealing device

3.37

interlock

arrangement of control system functions designed to require the actuation of one function as a
prerequisite to actuate another

4 © ISO 2014 - All rights reserved
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3.38
kelly
joint of pipe with flat or fluted sides that is free to move vertically through a bushing in the rotary table

Note 1 to entry: The bushing is termed a “kelly bushing”, and it imparts torque to the kelly thereby rotating the
drill string.

3.39
kick
influx of gas, oil or other well fluids which, if not controlled, can result in a blowout

3.40
kill jnud
drillng fluid with sufficient mud weight used to overcome the borehole pressure in case‘ofjwell influx

3.41
knife¢ valve
valve using a portal plate or blade to facilitate open and close operations

Note [l to entry: A knife valve differs from a gate valve in that the bonnet areajis‘epen, i.e. not sealed.

3.42
lost circulation
loss ¢f drilling fluid to the wellbore

3.43
marijne riser
extension of the well-bore from the subsea conductor pipe housing or wellhead to the floating drilling
vess¢l which provides for fluid returns to the drilling vessel and guides tools into the well

3.44
moofed vessel
offshore floating drilling vessel which relies on anchors, chain and mooring lines extended fo the ocean
floor|to maintain a constant location rélative to the ocean floor

3.45
mud]|line
floor|of an ocean, lake, bay of swamp

3.46
outer barrel
partjof the telescopicslip joint on a marine riser that is attached to tensioner lines

Note [l to entry~T€énsion is transferred through the outer barrel into the riser.

3.47
pre-spud

peri( daftime which prnr‘ndpc the start of Hri]]ing activities

3.48

poor-boy separator

pressure vessel designed to provide effective separation of gas from drilling fluid at atmospheric
pressure while circulating out a wellbore kick through the choke manifold

3.49

primary well control

prevention of formation fluid flow by maintaining a hydrostatic pressure equal to or greater than the
formation pressure

© IS0 2014 - All rights reserved 5
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platform

permanently installed bottom-supported/connected offshore structure, fitted with drilling and/or
production equipment for drilling and/or development of offshore oil and gas reservoirs

3.51
riser hydra

ulic connector

hydraulic latch which connects the 762 mm (30 in) conductor pipe housing and the bottom of the marine

riser

Note 1 to entry: O-ring seals prevent leaks between the latch and the housing.

3.52
rotary tabl
device throy

3.53
subsea
seabed div¢
set-up of eq

subsea wellhead housing, designed to close the well in case of shallow-gas influx and to direct it thrj

two subsea

3.54

semi-subm
floating offs
in a stable, |

3.55
target

bull plug or
occurs

3.56
targeted

having a type of fluid piping system inswhich flow impinges upon a lead (or other material)-filleq

(target) or a

3.57

telescopicj
torus-shape
inner and oy

3.58
vent line
conduit that

a)
-

igh which the bit and drill string pass and which transmits rotational action to.the kel

dive
erter
hipment attached to the bottom of the marine riser and connectgdsto the 762 mm (3

ateral vent outlets

prsible
hore drilling vessel which is ballasted atthe drillinglocation and conducts drilling opera
artly submerged position

blind flange at the end of a tee to reduce\erosion at a point where change in flow dire

piping tee when the fluid\flow changes direction

pint packer

ter barrels af’the telescopic joint which serves to retain drilling fluid inside the marine

directs the flow of diverted wellbore fluids away from the drill floor and to the atmosy

y

prter

0 in)
ough

kions

ction

| end

d, hydraulically; pneumatically or mechanically actuated, resilient element between the

riser

here

3.59

vent line valve
full-opening valve which allows passage of diverted wellbore fluids through the vent line

3.60
vent outlet
point at whi

3.61
wellhead

ch fluids exit the wellbore below the annular sealing device via the vent line

apparatus or structure, placed on the top of the casings, that supports the internal tubular, seals the well
and permits access to the casing annulus

© ISO 2014 - All rights reserved
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working pressure rating
WP rating
maximum internal pressure that the equipment is designed to contain or control

4 Diverter system equipment

4.1

General purpose

The diverter system is designed to permit the drilling crew to blow down shallow-gas accumulations

dowl
the d
althg

The
in a
shou

iverter system is the only line of defence, and is only expected to contain the hazard
ugh as long as possible.

liverter system is not intended to be a well-control device. It simply allows,the flow to
bafe manner in order to allow enough time to attempt regaining primaryycontrol of t

nwind of the rig. Until a sufficient casing length has been set to allow a well to be shut-in during a kick,

femporarily,

be diverted
he well and,

Id the latter fail, enough time for proper evacuation of the drilling crew*or for proper| move-off of

the drilling unit from the location (floating rigs), until the flow stops-due to gas accumullation blow-

down, hole bridging, hole collapse, etc.

Trad

— the annular sealing device;
— vent outlet(s) and vent line(s);
— yalves;

— the control system.

4.2

Blowjout inquiries have concluded that the original designs underestimated the fact that
blowjouts produce huge amounts.of gas, together with abrasive solids, flowing at very
producing severe dynamic loads, and eroding and destroying many parts of the exist
systems.

The failure of these divetter systems led unfortunately to the loss of many lives.

Itist
man
shall

The ]nost frequent findings from blowout reports are as follows.
n

tional diverter system components comprise:

Findings of blowout reports

her, i.e. able to'operate whenever required under the worst possible conditions. Diverte
also be able to cope with the prevailing dynamic loads and associated effects.

sert-type diverters have too many components.

shallow-gas
high speed,
ng diverter

herefore of paramount importance to select suitable equipment able to function in a religble and safe

I equipment

— The locking mechanism of insert-type diverters is not really designed to contend with severe
dynamic loads.

— Insert-type diverter packers cannot close on open-hole and on some drilling assemblies.

— Piston-actuated bag preventers are stronger and less complex, but close too slowly.

— Diverter outlets often promote erosion.

— Diverter vent lines are usually thin-walled, too small in diameter, have a tortuous path, and are
inadequately supported, fastened and secured.

— Some valve systems are inadequate and unreliable.

© IS0 2014 - All rights reserved
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Layouts

Power s

:2014(E)

for control systems are too complex.

ources of some control systems are not reliable.

— The maintenance of diverter systems is not given the same importance compared to BOPs.

4.3 Applications of diverter systems

Diverters ar

e primarily used to divert flow from the rig in three situations:

— shallow fluid and gas flows;
— drilling|with a rotating head;
— drilling|with a marine riser.
This Interngtional Standard will not discuss the specific aspects associated with rotating:head drilling.
4.4 Layout considerations — Land rigs and bottom-supported marine structures
4.4.1 Genpgral
Drilling operations into shallow-gas-bearing formations include drilling from aland rig, or from a marine
structure sypported by a mat-type base, by legs, or drilling from a barge that rests on the bottony, e.g.
jack-up drilling rigs, production platforms rigs and swamp-barge rigs.
Land rigs arld bottom-supported marine structures have at their disposal a wide range of equipment to
build divertger arrangements.
4.4.2 Types of annular sealing devices in use
4.4.2.1 Inkert-type diverter assembly
In the insertttype diverter assembly, the insert packing is latched in place into a diverter assembly, which
in turn is lo¢ked inside the support housing. This housing provides two outlets, one for the mud returns
to flow tow3rds the shakers, one for,the/diverted fluids to flow out through the vent line(s). The insprtis
removed prijor to pulling or runningthe bottom-hole assembly (see Figure 1).
The rig subptructure and thediverter assembly locking dogs shall be able to withstand the upward
forces of the diverted fluid-
4.4.2.2 Annular paeking element
This set-up fequifesa conventional bag-type preventer and a drilling spool (or diverter spool) which are
directly locgted on top of the first casing (conductor pipe, drive pipe). This set-up is therefore beloy the

and helaw the flauwline ninlike tho incortatune diverter accomhblu (coo Fignrae 21

below the flow-line unlike the insert-type diverter assembly (see Eigure 7).

rotary table

orrrer 1T

The connections shall be in accordance with the applicable provisions of ISO 13533. The annular
packing element should be of sufficient internal diameter to pass the various bottom-hole assemblies
and casing/liner strings required for subsequent drilling operations.

NOTE

For the purposes of this provision, ANSI/API 16A is equivalent to ISO 13533.

© ISO 2014 - All rights reserved
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Key

1 insért'packing

2 piston

3 support housing
4 flow line outlet
5 vent line outlet

Figure 1 — Example of insert-type diverter assembly
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33—

_/\

6 .
|

L
-

8 4—7

Key

1  Dbell nipple 6 ventline

2 flowline 7  diverter spool

3 fill-up line S—hydratticallyoperatedfull-openingvalve
4 annular packing element 9  drive/conductor pipe

5 standard bag-type preventer

Figure 2 — Example of diverter assembly with annular packing element

4.4.2.3 Comparison of systems
The two systems can be compared as follows.

a) Insert-type diverter assembly

10 © ISO 2014 - All rights reserved
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Advantages:

quick assembly;
flow-line, fill-up line and vent line permanently hooked up;
faster shut-in time;

light equipment, not cumbersome.

Drawbacks:

4477 Y

~

[lassical annular packing assembly

\dvantages:

=l - dndn L b b de el b | ol 2 LD o0
LIICT HIISCT ULy PpT UIVETLTT S y SUCIT LAIITIUU WILIIS LA TTU HIUT T U4l O 177 RI'd (OUU Pol)

packer; this can be a problem when coping with severe gas flows;
insert-type packer never providing complete pack-off on open hole;
requires a significant number of valves, adding potential failure points;
requires complex sequencing operations and interlocks to activatethe vent and flow

requires complex control system and several power sourcés-(pneumatic and h
perform the closing sequence, adding potential failure points;

beneath the

-line valves;

ydraulic) to

location likely to create potential erosion points in the)flow-line if the latter is ot properly

designed;
overshot packer located below the diverter system, hence exposed to shallow gas f|

ease of hook-up is largely outweighed by the potential for failure and leaks.

dynamic loads absorbed by the‘conductor pipe and the diverter system connectid
flange);

reduced number of remotely controlled valves, due to the system position directly
first casing and below/the flow-line;

full-bore closingcapacity often available;
no more oyepshot packer exposed to gas flow pressure below the diverter system.
Drawbacks:

—S>>cumbersome equipment;

low;

n (clamp or

bn top of the

— longer nippling-up and nipple-down operations, hence including more initial e

Kpense;

— ventlines require handling and adjustment,

— excessive closing time of packing element.

4.4.2.4 Requirements for safe operation

4.4.2.4.1 General

Safe operation requires a standard hook-up including a bag-type preventer, together with a two-outlet
drilling spool, made-up straight on top of the first casing string (drive pipe, conductor pipe).

© IS0 2014 - All rights reserved
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The bag preventer shall be full-bore closing, with adequate internal diameter, and the response time
kept equal to or even below the value given in API 16D. This can be achieved by means of e.g. bigger
control lines, twin control lines, boosters.

Different sizes of bag-type preventers exist, e.g. from 508 mm to 749,3 mm (20 in to 291/2 in) with
different pressure ratings. Although it is easy to find 508 mm (20 in) bag preventers rated 13 789 kPa
(2 000 psi) working pressure (WP), the WP of most large-bore bag preventers ranges from 3 447 kPa
(500 psi) to 6895 kPa (1000 psi). Nevertheless,in areas where shallow-gasriskis significant,a 13 789 kPa
(2 000 psi) WP shall be considered, whatever the size of the bag-type preventer. Some manufacturers

provide 711,

The standa
level of the |

The use of
eliminated,
and its pack
pressure.

4.4.2.4.2

Another saf
the annular

In this systg
then stop th|
diverter ass

An integral
— elimina
reduces
elimina
elimina
by desig

provide]
prevent

provide

provide]

e upward flow. The flow-line is located at the level of the bell-nipple, well above the int

2 mm (28 in) equipment rated up to 13 789 kPa (2 000 psi).

bell nipple, well above the

diverter set-up.

an overshot packer, required for length adjustment below the diverter system, is
hence removing a potential leak point at pack-off level. Conversely, this adjustment
er can be used without risk above the bag preventer, as it will not experiénce any gas

[he integral diverter system

packing into a single piece of equipment.

m the motion of the annular piston is used, in one stroke, to first open the vent lines
embly, hence eliminating the need for a specific flow-line valve (see Figures 3 and 4).
Hiverter system

Les the need for a diverter spool and for the associated valves;

the number of components and functions;

fes sequencing or interconnected control lines;

fes the hazard associatedWwith stagnant space;

n, prevents the ventdines from remaining closed while the well is already shut in;

5 a faster shut-ib~time on 127 mm (5 in) drill pipes (20 s), compared to standard
ers;

s a large wellbore of size up to 711,2 mm (28 in);

s onelprtwo large-bore vent outlets of size up to 406,4 mm (16 in);

t the

also
joint
flow

e alternative is to use an integral diverter assembly, which infegrates the diverter spodgl and

and
poral

bag

provide]

s high structural strength to withstand the extreme dynamic loads of shallow-gas floy

4.4.3 Vent outlets

The vent outlets for the diverter system are located below the annular packing element.

Vent outlets

incorpo

12

may be

rated in the diverter support housing, as for the insert-type diverter assembly;

part of a drilling spool used below a conventional bag preventer;

part of an integral diverter assembly (see Figures 3 and 4).
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The internal cross-sectional areas of the vent outlets shall be greater than or equal to that of the diverter
vent lines.

Design considerations for the connection between the vent outlets and vent lines should include ease of
installation, leak-free construction and freedom from solids accumulation.

1

l

i
il Bl &

n 0

3

A

a) Normal drilling operations

4

X

{—

&

b) Diverting with pipe in hole

Key

1 packing:init (open position)
2 piston down

3 vent line shut in

4 packing unit (close position)
5 piston up

6 vent line open

Figure 3 — Principle of the integral diverter assembly (land and marine bottom-supported
rigs)

© ISO 2014 - All rights reserved 13


https://standardsiso.com/api/?name=bba8c0763bc8ed36a541ba436413f305

ISO 13354

:2014(E)

Key
1 bell
flow]
3 vent]
4.4.4 Dive
4.4.4.1 Rd
Several typd
three-way t

hipple
line

line

rter valves

Past experig

view of equipment in use

()

Figure 4 — Basic hook-up with an integral diverter assembly

nce has disclosed a high potential for failure of a large number of these valves:

sofvalveare commonly associated with diverter systems: gate valves, ball valves, switchable
hrgetivalves, knife valves, valves integral to the diverter unit and sometimes burst disks.

— failure to open/close as required when subject to gas-flow pressure and dynamic loads;

— erosion of internal surfaces;

— failure of the sequencing and interlock systems;

— clogging and blocking with trapped sediments, ice, etc.

14
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4.4.4.2 Selection criteria

Valv

es to be used in the diverter system shall:

— Dbe reliable under severe shallow-gas flow conditions, i.e. be likely to work whenever required
without any likelihood of failure;

— be full-opening;

— be of equal size as the diverter vent line;

— be remotely controlled;

4.4.4.3 Requirements for safe operation

Safe
inde

Valv

wheffe debris could accumulate and plug the vent lines.

Fori

systdm shall prevent the diverter from closing before-the valves are in the correct positior
valve closed, vent line valve open). This is of paramount importance with these systemg,

resp

than|10 s to close on a 127 mm (5 in) drill pipe].

Actu

4.4.3 Diverter piping

4.4.3.1 Pipe sizing and number
Erosjon and pressure-drop are major considerations in the design of diverter system piping.

Unddrsized and-tortuous vent piping is subject to the hazardous effects of erosion due t
impihgementoffluid and solid particles, etc., as revealed from blowouts during past decadzs

It alsjo

e capable of opening with maximum anticipated pressure across the valve;
e installed in such a way as to limit the space for solids to accumulate;

e easily maintained.

operation requires the use of hydraulically operated full-opening ball valves, d
pendent power source.

¢s shall be installed as close as possible to the annular sealing device, in order to minimi

hsert-type diverter systems requiring actuation ofzalves on both shaker and vent lines,

bnse time of the insert packer is much lowern than that of the shaker and vent line valves

[iven by an

ze the space

an interlock
| (i.e. shaker
where the
[usually less

htors fitted to a diverter valve shallbe sized to open the valve with the rated working pressure
(WP) of the diverter system applied across the valve.

b cavitation,
S,

Shhanct +0 alaga +nd hacly mynccyirac an d concaaiian Flarta laalring /a3l rd in

he diverter

1S SOt To—CrCvatt

equipment;

contributes significantly to an increase in the overall pressure of the well, adding the risk of

formation fracturing and possible seabed cratering.

Many rigs have undersized vent lines ranging from 152,4 mm (6 in) to 254 mm (10 in). This is often due
to the fact that models used for back-pressure calculations have widely underestimated the actual flow
conditions. In particular, critical flow effects and multiphase conditions have not been accounted for,

and
The
The

shallow-gas blowout flow rates have been widely underestimated.
consequences due to an undersized piping network are likely to be catastrophic.

sizing requirements are mentioned in 4.4.5.7.
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4.4.5.2 Pipe material

Diverter vent lines shall be made of steel piping.

4.4.5.3 Pipe routing

At the rig design stage, routing of the vent lines shall be planned to be as straight as possible, with
no bends and branches, in order to minimize erosion, flow resistance, fluid-solid settling points and
associated back-pressures. If routing changes are unavoidable, these should be as gradual as practicable,

with a bend radius at least 20 times the inside diameter of the pipe (long-radius curvature).

For old genera
flange or a tp

Y-type bran

Tees and other short-radius bends (if any) shall not be located at critical places, e.g. near power rg
r electrical rooms (see bibliography on the West Vanguard blowout report [6]).

workshops ¢

The vent lin
drilling fluig

4.4.54 Pi

At the rig sif

The followi
— the flow
— the flow

A comprehe
heading. Un
crosswind,

rgeted p

hes is preferable to use of tee-branch connections.

| and debris.

pe heading

1g criteria shall be met:

r with a V-shaped downwind layout (see Figure 5).

VIITg U Deld )Y UUC

|

g 2 2 ) 3 EES eqUIpped WitlT a targ
lug. To prevent their failure, the tees shall be purpose-manufactured to withs
the significant loads and erosion potential from impinging well fluids. No branch is best; 'but u

AR

e location, the diverter vent lines shall extend a sufficient distance in the most approp
direction fr¢m the rig to permit safe venting of diverted well fluids.

 shall be prevented from being carried back-to the rig (i.e. no vent line heading upwing

shall be prevented from being carried towards populated areas, access/egress roads,

oms,

b (s) shall be sloped along its length (down, never up) to avoid low spots that can accumplate

riate

);

etc.

hsive review of local prevailing winds is necessary prior to selecting the appropriate pjping
ess major issues prevent doing so, the best option is to position the two lines opposit¢

b and

16

=4

a) Crosswind heading
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b) V shape downwind heading
Key
prevailing winds
vent line

hydraulically operated vent valves

Figure 5 — Heading of'diverter lines

4.4.5.5 Pipe support and securing

Vent|lines shall be firmly supported and fastened at least every 3 m, in order to withstand the dynamic
effecft of high-volume gas flow and the imipact of drilling solids. On land, the use of large hegvy bags can
be cqnsidered to secure the vent line§ until their termination.

Supplorts and fasteners located«at'points (if any) where piping changes direction shall bg capable of
restrjaining pipe deflection.

Specjal attention should be paid to the end sections of the vent lines, as diverter piping tends|to whip and
vibrate at this location:

4.4.5.6 Additional risks

Cleaj;out provisions are sometimes available for cleaning and flushing out accumulated debifis upstream
of vallves and sharp changes in direction. These provisions nevertheless pose additional pptential leak
points,whenever subject to pressure of the gas flow at surface.

No flow-line or fill-up line shall be below the diverter packing element.

4.4.5.7 Requirements for safe operation

Safe operation requires the use of two straight steel vent lines, firmly supported and fastened at least
every 3 m.

The required nominal ID of diverter outlets and vent lines shall be 355,6 mm (14 in) or larger. The vent
lines’ piping wall thickness shall not be less than 19,05 mm (0,75 in).

Hard-facing or extra thickness on the pipe outside diameter (OD) can be usefully considered in erosion-
sensitive areas, such as bends and turbulent areas e.g. up/downstream of valves.
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Changes in diameter shall be avoided. Welded flanges or hub connections are mandatory. Quick
connections are not allowed in diverter vent lines.

Arisk assessment including involved parties (operator and contractor as a minimum) for all exploratory

and develop

4.4.6 The

ment wells engaged in shallow gas prone areas is required.

control system

The diverter control system should be designed and sized in accordance with API 16D latest revision,
section 5.5. It shall contain the minimum of functions. Preferably, a one-button or lever-activated
function shall operate the entire diverter system.

A 38,1 mm
closing and

NOTE N
connections.

As mentiond
below the v
separate po
bore bag prg

At least one
powered by

Many shallg
operate divg
pneumatic g

4.4.7 Test

Each divert
testing of th|
used to peri

Another ady
diverting op

[11/2 in) hydraulic operating line should be used for diverter systems with a 11/2 in
bpening chamber port size.

PT stands for National Pipe Thread Taper [according to ANSI B1.20.1], US standard sizes for hyd

din 4.4.2.4,if a bag preventer is used, its response time shall be keptequal to or even b
hlue given in API 16D. The use of e.g. two 38,1 mm (11/2 in) hydfajilic operating lin
"ts of the closing chamber is frequently recommended and used by manufacturers for |
pventers to decrease the response time to 20 s.

pump of the hydraulic power unit which operates the diverter system and valves sh4
the emergency generator.

w-gas blowout reports have mentioned failures of,the pneumatic control system us
erter valves (e.g. failure to work as required when'valves stems are blocked with solig
ontrol system shall therefore be avoided on rigs, if possible.

-line facility

e system shall incorporate a test:line facility (including a check valve) to allow pres
e annular packing element closed oh open hole, with no pipe in hole. This facility can al
pdically flush the system clean.

antage of a test-line facilityis to pump water through the diverter system during a gas
eration, in order to wet the gas and accordingly reduce the fire risk.

4.4.8 Addjtional functionsfor the diverter system

The use of a
platforms, d
due to poorl

diverter system (alone or combined with a BOP set-up) should be considered on multi
ue to potential hazards such as collision with adjacent wells or surface-gas accumula
y cemented casings.

4.5 Layouytconsiderations — Floating rigs

4.5.1 Gen

NPT

raulic

etter
ES On
hrge-

111 be

bd to
Is). A

bure-
50 be

flow

twell
kions

eral

Drilling operations into shallow-gas-bearing formations also include those carried out from moored or
dynamically positioned drill-ships and semi-submersibles.

Once the initial casing (conductor pipe) has been set, drilling operations from these vessels may be
conducted with or without a marine riser system.

Though many parts of the diverter system are identical to those used on land rigs and bottom-supported

marine stru

ctures, others are specific to floating units and are reviewed hereafter.

When drilling shallow-gas-bearing formations with a riser, two types of sealing device may be used: the

surface inse

18

rt-type diverter assembly and the subsea diverter.

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=bba8c0763bc8ed36a541ba436413f305

ISO 13354:2014(E)

4.5.2 Annular sealing devices in use

4.5.2.1

Insert-type diverter assembly

By design, this system is basically similar to the system used on land rigs and bottom-supported marine
structures. The diverter support housing is permanently fixed to the drill-floor substructure below the
rotary table at the upper end of the marine riser system, and provides outlets for the shakers and for
venting purposes. The diverter assembly is locked down inside the housing, and the insert packer is
locked inside the latter.

The pros and cons of this system are identical to those identified in 4.4.2.3.

4.5.2

For f
subs
top t
connj

This

q

1

A shd
ease
in sh
Likey
any g

is required to deal with this gasinflux (see also 4.5.2.3 and 5.2).

Prio
vess
pote
vent(
with

lhazardous flow is kept remote from the rig and its crew;

other critical rig facilities are not jeopardized by a potential surface jet fire;

location if needed.

.2 Subsea (or seabed) diverter

loating supports, the possibilities to improve the surface vent lines netwotk -and r¢
fantially reduced, the subsea diverter system is a safer alternative. The basic’set-up in
p bottom: a flex joint, an annular BOP (or a shear ram unit), a diverter spool and a ris

ector (see Figure 6).

solution offers significant advantages, among which are:

urface equipment is not subject to high thrust loads, erosive cutting, or fire and explos

ime is made available for the crew to take the right decisions, and to eventually moy

bar ram unit and a high angle capacity cennector are recommended to better secure
the move-off operations should prompt'abandonment of the location be a top priority (i
hllow water depths).

vise, ariser boosterline above the upper closing unit (bag or shear ram) isrecommended
as which has entered the riser before complete well shut-off. At rig level, a surface divq

to using a subsea djverter, itis important to look carefully at the water depth and the typ
] which has been‘selected. Even after its transit through the water column, gas still |
ntial explosion-and fire hazard, mainly as it concentrates in the moon-pool area. Wi
bd at seabeddével and percolating up to surface, the subsea diverter is probably not thq
a drill-shipdn shallow water depths.

uting being
cludes, from
er hydraulic

jon hazards;

e safely off-

the well and
n particular

toeliminate
brter system

e of support
'epresents a
h gas being
e best choice
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a) Example 1
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b) Example 2

~
)
<

539,7 mm (21<1/4") flex joint

539,7 min, (21 1/4”) annular BOP

539,7mm (21 1/4”) diverter spool w/ integral valving and 304,8 mm (12”) outlets
guide structure

762 mm (307] hydraulic connector
539,7 mm (21 1/4”) shear ram
539,7 mm (21 1/4") diverter spool
outlet nozzle

762 mm (30”) hydraulic latch

O© 00 N O U1 » W N -

Figure 6 — Examples of subsea (or seabed) diverter systems for floating rigs
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4.5.2.3 Requirements for safe operation

For surface diverting, the requirement for safe operation is to use the integral diverter system (see
Figure 7). The use of the insert type diverter shall be restricted to areas where the likelihood to drill
through shallow gas bearing layers is extremely low.

The integral diverter system eliminates the need for valves and interconnected circuitry, eliminates the
need for sequencing, ensures positive opening of vent lines prior to well shut-in, decreases significantly
the probability of equipment failure and eliminates stagnant vent line space, hence preventing caking of
solids or ice formation that could obstruct or shut off the flow.

-
|
|
|
|
|
|
|
| N
|
| "
|
|
|
|
\/]"\

Key

1 drill piipe

2 annular packing element

3 pistor

4 close port

5 flow line open

6 vent line-clesed

NOTE The diverter is shown here in the drilling mode. When the diverter closes in case of gas influx, the

piston moves upward, opening the flow path to the vent line while closing the flow path to the flow line.
Figure 7 — Example of integral diverter system for floating rigs

If surface diverting is definitely considered as too hazardous, the requirement for safe operation is to use
the subsea diverter. Its use depends however on the water depth at the drilling location, the virulence of
reported local shallow-gas events, the type of support vessel contemplated and the competence of the
chartered drilling contractor.
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4.5.3 Auxiliary diverter system equipment for riser drilling

4.5.3.1 Riser hydraulic connector

The 762 mm (30 in) hydraulic connector is the sealed interface connection between the 762 mm (30 in)
housing topping the conductor pipe and the marine riser. Depending on water depth, a framework may
be fixed to the hydraulic connector to provide guidance for the latching operation (see Figure 8).

Two issues should be considered when using the hydraulic connector.

— the release mechanism is generally too slow;

— (IluiCk and easy release of the latching dogs can be prevented due to an excessive angleland tension
3t the level of the hydraulic connector.

Specjfic measures should be considered to resolve these issues (e.g. additional hydraulic Hoosters and
cylinders, friction-reduction coating).

Figure 8 — Example of hydraulic connector system for floating rigs

4.5.3.2 Subsea dump valves

Some rigs use a set of two dump valves mounted above the riser hydraulic connector. Among the
supporting arguments presented by dump valve users:

— possible water flooding into the marine riser to wet the gas, thus reducing the fire hazard and the
surface pressure;

— possible diverting of the gas out through the dump valve, thus relieving the stress applied to surface
equipment.

However, shallow-gas blowout events are very fast developing, and mud-dumping will inevitably speed
up the riser unloading process. Moreover, computer simulations have shown that gas flow out through
the dump valves to the seabed is unlikely to occur.

© ISO 2014 - All rights reserved 23


https://standardsiso.com/api/?name=bba8c0763bc8ed36a541ba436413f305

ISO 13354

:2014(E)

The use of subsea dump valves shall therefore be avoided.

4.5.3.3 Flex/ball joint

The flex/ball joint is an important component in the riser system, made up just above the riser hydraulic
connector. It permits relative angular movement of the riser elements and hence reduces bending
stresses caused by floating-support lateral offsets or by environmental forces such as marine currents.
Its role is mainly to permit easy riser disconnection, within an acceptable range of angular deflection
from the vertical.

Another ball joint is usually located at the top of the inner barrel of the telescopic joint.

4.5.34 Te

Intended to
element of t
barrel attac
and are inte

The packing
Telescopic j
circulated o

The remote
the moon-pq

4.5.4 Divd

The same c

lescopic joint

compensate for heave of the floating support, the telescopic joint is another‘impo
he riser system. It consists of an inner barrel attached beneath the rig flodr) and an
hed to the marine riser. Packing elements provide a sealing capacity between both ba
nded to create an efficient seal in the case of shallow-gas flow.

elements have many times proven to be a conspicuous leak point during shallow-gas ev
ints should incorporate double seals, to improve the sealing capability when gas has
Lt of the marine riser.

control panel of the packing system shall be located in the drillmaster’s cabin, and n
ol area which might be inaccessible in case of a gas leak'at the telescopic joint packing

rter outlets and valves

bmments for land rigs and bottom-suppoitéd marine structures given in 4.4.3 and

apply to venlt outlets and diverter valves for floatingrigs.

4.5.5 Dive

4.5.5.1 Rd
All commen
pipe siz

pipe rot

heading;

rter piping

quirements
[s made in 4.4.5 are equally applicable to floating drilling supports for:
ng and number;

Iting;

pipe madterial;

)

supporf

rtant
uter
rels,

ents.
to be

ot in
evel.

and securing;

In addition:

requirements for safe operation.

all diverter vent lines shall be routed to overboard;

— there shall be no connection between the diverter vent lines and the poor-boy/atmospheric mud-
gas separator.
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4.5.5.2 Pipe size and number

On floating rigs (as for land rigs and bottom-supported marine structures), since the size and number of
vent lines have a great influence on surface and downhole hazards, two properly sized vent lines shall be

used

. The nominal ID of diverter outlets and vent lines shall be 355,6 mm (14 in) or larger.

4.5.5.3 Pipe heading

Whether or not a floating rig is moored, it shall adopt the same pipe heading as depicted in Figure 5.

4.5.5.4 Piping tees

On flpating supports, tees are unfortunately frequently installed on the unique vent li é\?ﬁ]tlet in order

to di
met3

Whe
type

includes a switchable target which allows the vent path to be permane

prev
flow

It shd
an I}

vert the gas flow towards either side of the vessel. Problems have been reported1/ the
| targets breaking loose from the tees and moving downstream. <Ob‘

hever compliance with above mentioned requirements for straight Veng;ge.& is not po
of erosion-resistant and reliable flow selector may be used (see Reference [7] on th
aﬁopen during act
enting any chance of inadvertent system shut-in in the case of r-supply failure.
to be directed toward either port or starboard, depending o péfailing winds (see Fij

111 be located as close as possible to the diverter system v@utlet. It can be used on ve
up to 406,4 mm (16 in).
p (16 in) \§\

2 Qj\

5
| &
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-
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field due to

bsible, a new
e subject). It
uation, thus
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D U1 A W N

© ISO

diverter with integral valve functions
to shale shaker

to vent lines

to starboard vent line

to port vent line

Figure 9 — Principle of flow selector system
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4.5.6 Control system

Thediverter control system should be designed and sized according to API 16D latestrevision, section 5.5.
Pneumatic control systems shall be avoided on rigs working in shallow-gas-prone areas.

At least one pump of the hydraulic power unit which operates the diverter system and valves shall be

powered by

the emergency generator.

5 Floating rigs — Specific aspects

5.1 Use

Each operaf
while drillin
comments ¢

a) Drilling

— The
pos
sec

— Mu
the
ove

— The
moy

— The
kill

— The
pro

— Asy
risd

b) Drilling

— Dri
infq

— Ifs
(seg

fthe marine riser

ing company has its own drilling policy with respect to using (or not) the marine
g shallow-gas-prone formations. Some operators adopt a riserless approach. The’follo
an be made.

with a riser.

itive balance over the gas pressure. The mud column extending dhove sea level in the ai
[ion acts as an extra well-control capacity (see Figure 10).

I the well.

use of a riser entails reliable and tested systems to release the bottom of the riser a
e off the vessel from location in complete blackout conditions.

riser provides a direct conduit for unconttrolled wellbore flow to reach the drill floor.
operations are more difficult due to thelarge diameter of risers.

blem and expose the well to potential mud losses when drilling with a riser.

r.
without a riser.

ling riserless¢does not allow monitoring of mud characteristics and does not pr
rmation abodtdrilled formations.

bawater-orly is used while drilling riserless in an abnormally pressured shallow-gas
6.6.13;this zone will most likely flow (confirmed by several blowout reports).

— Dri

Iing riserless allows faster vessel mave-off but nn]y prnvidpd that facilities are avai

riser
wing

hydrostatic head provided by the mud column in the riser is the only'means for ensuifing a

r gap

I returns allow proper mud characteristics monitoring(fovprevent both losses and Kicks;
I allow circulating out kicks and pumping kill mud totattempt regaining primary control

hd to

Well

deeper the water, the more likely the formation fracture pressure may present a signifiicant

vater depth increases, theTisk of riser collapse increases as gas displaces the mud inside the

vide

zone

able,

tested and reliable to release the mooring lines, including in complete blackout conditions.

— A shallow-gas zone can be drilled riserless using a weighted drilling fluid with returns directly
to the sea floor. This approach, which can provide enough hydrostatic head to overcome the gas
pressure, involves higher drilling-fluid loss and costs, and requires special procedures.

c) Safe approach.

Whatever the pros and cons of riser use, a preliminary careful and thorough review of the reliability
and capacity of the rig diverter system (see 4.5.2) and of the reliability and capacity of the emergency-
release system of the floating-support mooring lines can provide decisive criteria to assist in selecting
the best strategy.
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dy,

Top gas layer \

Paq

air'gap

pressure

bitdepthfrom meansealevel

gas water contact

sea water gradient

height of gas column between bit entry depth and GWC
mud gradient

mean sea level

aquifer pressure at GWC

point of bit entry

pressure at point of bit entry

Figure 10 — The riser air gap as a well-control device
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From Figure 10, using the symbols in the Key, it is seen that, for riser drilling, the pressure at point of
bit entry is:

Pbe = Paq — hydrostatic pressure of gas column = p,q (gas gradient being negligible at shallow depth)
Pbe = (db + hg) x Gsw (the usual pore pressure gradient is close to Gsw).
The hydrostatic head required to balance the gas-zone pressure at bit entry depth = (dag + dp) x Gmw.

Hence:

(db + hg) x Gsw = (dag + dp) x Gmw

(db x Gsy) + (hg x Gsw) = (dag x GmMw) + (db * Gmw)
hg x Gswf = (dag x GmMw) + (db * Gmw) — (db x Gsw)
hg = (dag + db) x (Gmw / Gsw) - dp

If Gmw 9 Gsw, then hg = dag

It can be concluded that:

— drilling|with a riser full of sea water provides a means for,controlling a shallow-gas zone that has
a thicknless equal to or less than the air gap. Likewise, tlie heavier the mud weight in the risef, the
thicker the gas zone that can be safely drilled through.

When drillipg without a riser with sea water, then dag='0, GMmw = Gsw,

hg =dp 4 (Gmw / Gsw) - db =dp x [(Gmw / Gsp).~ 1] =dp x [1 -1] =0

It can also be concluded that drilling withouta riser and with sea water will not prevent a gas-bearing
zone from flowing.

5.2 Additional functions of the diverter system

On floating $upports, the diverter system can also be employed after installation of the BOP as follpws.

— Gas can|inadvertently-enter the riser when the BOP is shut-in on a kick. Gas can also enter thejriser
if the rams leak after the BOP is closed. Using the diverter system, the gas in the riser can be gafely
removefl and diverted overboard.

osed
P s re-
opened. Using the diverter system this gas can also be safely removed and dlverted overboard.

5.3 Comparison of types of floating support

5.3.1 Moored drill ships

Moored drill-ships have a low freeboard, and are therefore extremely sensitive to fire and explosion
hazards when gas penetrates the moon-pool area.

Likewise, the low-freeboard design of moored drill-ships exposes them to the risk of water jetting up the
moon-pool area and flooding into the hull through open hatches, or through compartments damaged by
fire and explosion. This flooding can cause a critical heel of the vessel.
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In shallow waters, large side-loads are applied to the moored drill-ships by the strong radial currents
induced by a plume welling up below the vessel. This load is likely to overstress the vessel anchoring
system. Critical heeling into the plume can occur if the mooring lines are not quickly released, and
eventually result in capsize of the vessel (this scenario has occurred several times in the past).

Additional loss of freeboard can be experienced by moored drill-ships due to the concurrent effects of
slight loss of buoyancy (<8 % in the most severe cases) in the aerated sea water, rise of the water surface
and of the froth layer near the boil zone (see Figure 11).

5.3.2 DP drill-ships
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Preparation for shallow gas operations
Call for tender
llow gas is expected, it is importantto give as many details and specifications in the ca

o clearly understand the eperator’s concern for all major hazards associated with

o take all relevant measures to improve, upgrade and later maintain the diverter equij
equired standards:

Importantissues

h the probability of drilling shallow-gas formations exists, the following points shall bej

}rroper surveying of the intended drilling location;

im

I1-for-tender

shallow-gas

bment to the

considered:

selection of another well surface location if there is any indication of the presence of sha

being therefore assumed to be present;

selection of a drilling rig having:

— the strongest, safest and most reliable diverter equipment;

low gas, gas

— a competent drilling crew, having past experience in shallow-gas drilling, purposely trained

and familiar with the diverter equipment and its proper testing, maintenance, and

selection of a suitable drilling support for offshore operations, noting that:

operation;

— theuseofabottom-supportedrigshould be avoided whenever possible (water depth permitting);
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— if a floating rig is required, the safest and most appropriate type of support should be selected,
in particular for drilling operations conducted in shallow waters;

— provision by the drilling contractor of comprehensive shallow-gas drilling and emergency
procedures;

— provision by the drilling contractor of a comprehensive diverter equipment maintenance program;

— thorough inspection and test (if possible) of the diverter equipment before the contract award.

6.3 Pre-spud checks

6.3.1 Diegel engines and electrical equipment

Engine spark arrestors and air inlet shut-off devices should be in good working order andibe‘conngcted
to the emergency shutdown (ESD) system.

Electrical equipment locations should conform to API RP 500, API RP 505 or to.applicable mobile
operating drilling unit classification standards.

6.3.2 Kick and loss detection

All kick and| loss sensors and alarms should be thoroughly tested. Thetise of modern downhole parly
detection syjstems is mandatory in the shallow-gas context, in order. to reduce detection time. Sufficient
loss circulatjion material pills and kill mud volumes should be pre-mixed.

6.3.3 Offshore rescue

The stand-hly vessel should be informed in advance abeut shallow-gas blowout hazards. The stand-by
vessel crew|shall remain vigilant on radio stand-by~and keep the vessel at a minimum safe distpnce,
clear from the vent lines and upwind from the drilling support. For floating drilling operationg, the
vessel should avoid the axis along which the rig‘can quickly move-off.

Load transfg¢rs to/from supply vessels should be suspended during the shallow-gas phase.

The additional assistance of a tug boat for rapid offset of floating rigs may be requested in the following
cases:

— blackouft conditions completely disabling a DP vessel power supply;

— mooring line tensionpsiinsufficient to move the rig off-location at a safe distance, in particular in
shallow|waters.

6.3.4 Offshorescooling recommendations

Atleastone yeSsel with appropriate fire monitors and spray nozzles should be on site during the shal]low-
gas phase, in order to protect people on the rig from hazardous heat radiation in case of fire and to allow
them to escape safely.

Sprinklers should be provided on the rig over chain windlasses, and be fed with water by an independent
pump, e.g. gravity-fed with diesel.

6.3.5 Offshore emergency-release requirements

On moored floating rigs, an emergency-release system for the mooring lines shall be available to allow
pay-out of the mooring lines without main power by release of the band/motor brakes. A back-up energy
supply (e.g. nitrogen accumulators, battery power pack) shall be available to this end. It should be
checked that the sprinkler system for the chain windlasses starts automatically when the emergency-
release system is actuated.
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