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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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Ships and marine technology — Major components of
emergency towing arrangements

1 Scope

This document specifies the technical requirements, test methods, inspection rules and markings for

maj
LNG,

It is q

NOTH
stand

)

etc.) and chemical vessels no less than 20 000 deadweight tonnes (DWT).
nly applicable to emergency towing arrangements as defined in 3.1.

For any other applications, such as for mooring at a single point mooring (SPM)facility, th
ards need to be referred to.

2 Normative references

The
cons
unda

ISO 3
and 1

ISO 4

3

For t
folloy

ISO 4
— 1
— 1

31

eme
ETA
Ssyste

following documents are referred to in the text in such away that some or all of t
Fitutes requirements of this document. For dated refererices, only the edition cited
ted references, the latest edition of the referenced doctment (including any amendme

808, Road vehicles — Unscreened high-voltage ignition cables — General specifications,
equirements

306-1, Cranes — Vocabulary — Part 1: General

Terms and definitions

he purposes of this document, the terms and definitions given in ISO 4306-1, ISO 3
ving apply.

nd IEC maintain terminolpgical databases for use in standardization at the following 2

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

EC Electropedia;-available at http://www.electropedia.org/

rgency tewing arrangement

rriers (LPG,

P appropriate

heir content
applies. For
hts) applies.

test methods

B08 and the

ddresses:

such

m-equipped on tankers, gas carriers and chemical vessels, used to tow the vessel in axlx emergency

as.mechanical failure or lack of power

Note 1 to entry: The International Maritime Organization (IMO) requires that tankers, gas carriers and chemical
vessels of not less than 20 000 DWT and constructed since Jan 1, 1996, be provided with emergency towing
arrangements installed on both the bow and the stern.

3.2

safe working load

SWL

maximum permissible load determined after the equipment has been tested according to the relevant
regulations
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3.3
ultimate strength

certified minimum breaking load of a wire rope, chafing chain, shackle, etc.

Note 1 to entry: In the case of equipment such as chain stoppers, fairleads, etc., it can be defined as the load that
will cause a general failure of the structure or its attachment to the deck.

3.4
classification society

institution that establishes and maintains technical standards for the construction and operation of

ships and offshore facilities

4 Technjcal requirements

4.1 Major components of ETA

The major cpmponents of ETA are listed in Table 1 with their installation requirements.

Table 1 — ETA major components and installation requirements

Commonent Bow ETA Stern ETA Strength requirements
lf (not preconfigured) (preconfigured) (see 4.3.1)
PiCk-lllp gear Optional Required —
TOWi]Ilg rope Optional Requited Required
. . . Determined-according to .
Chafing chain Required (e design Required
Faiflead Required Required Required
Stronjg point Required Required Required
Pedestfl rollers Required Determined ac.cordmg to —
the design

4.2 Design arrangement of ETA

4.2.1 Atypical arrangement of bow“ETA is shown in Figure 1.

1

5

2

Key
1  pedestal rollers
2 chain stopper

NOTE

3 fairlead
4  chafing chain

Figure 1 — Typical arrangement of bow ETA

5 centreline of the chain
6  bulwark

The centreline of the chain is parallel to the deck.

© ISO 2019 - All rights reserved
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4.2.2 Atypical arrangement of stern ETA is shown in Figure 2.
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2
1 3
!
T
|
M %% | T
6
Key
1  pick-up gear 3 fairlead 5 storage winch
2 fowingrope 4  strong point 6  stern
Figure 2 — Typical arrangement of stern ETA
4.3 | Design and manufacturing requirements for major components
4.3.1 Minimum strength requirement for ETA components
The minimum strength requirement for ETA components under stress during the towing

given in Table 2.

Table 2 — Minimum strength requirement

operation is

Working strength Ultimate strepgth
Ship size
kN kN
20 Q00 tones < DWT < 50 000 tonnes 1000 2000
50 000 tonnes < DWT 2000 4000
The ptrength should be sufficient for all relevant angles of the towline, i.e. up to 90° from the ship's

centy

4.3.2

Othe
towi

4.3.3

g operations,

Bow ETA

4.3.

1~ Fairlead

eline to the port and starboard and 30° vertical downwards.

Strength requitement for other parts

r parts shall Haye sufficient strength to withstand the load to which they may be

bubjected in

a) The fairlead shall be of a closed type, with the opening dimensions of at least 600 mm in width and
450 mm in height.

b) The fairlead should be capable of supporting the stress at the angles described in 4.3.1.

c) See Annex A for the general configuration of a bow fairlead.

d) Materials shall be weldable cast steel, e.g. 200-400 W in accordance with ISO 14737.

e) The fairlead shall be free from defects that affect its intended use, such as cracks, sand holes
and pores.

f) The SWL of the installed fairlead shall be marked at a conspicuous location on the fairlead.
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4.3.3.2 Chafing chain

a)

The chafing chain shall be of a welded stud type and made of materials of Grade III or better chain
steel. (See Annex B for the typical chemical composition and mechanical properties of steel bars for
a ship anchor chain). The minimum diameters of chafing chains are given in Table 3.

Table 3 — Minimum diameters of chafing chains

SWL Minimum diameter ¢ of chafing chains

kN mm

1000 £

TouvY o=

2000 76

b)

e)

4.3.3.3 Chain stopper

The length of chafing chain shall not be less than 8 m and the length outboard of the-fairlead [shall
be atlegst 3 m.

One end of the chafing chain shall be connected to the chain stopper, and thé)other end sh3ll be
fitted with a standard pear-shaped studless link of a size suitable for the attagchment to a stanldard
bow shgckle.

See Annlex C for the general configuration of a chafing chain.

The manufacturing quality shall meet the relevant technical staridatds, e.g. ISO 1704.

a) Based upon the defined SWL, the specification of minimum chain stoppers is given in Table 4.
Table 4 — Specification of minimum chain stoppers
SWL
N Specification of minimum chain stoppers
1000 Chafing chain diameter 52 mm
2000 Chafing chain diameter 76 mm

b) See Annex D for the general eonfiguration of a chain stopper.

c) In the cJosed position, the chain stopper design shall be such that it prevents chafing chains [from
being thrown-out dueo,their sudden release.

d) Materialls may beweldable cast steel, forged steel or rolled steel that conforms to the manufactyrer’s
standards. The\weldments must conform to the requirements of qualified welding procedures
(WPS), etc.

e) The chdin-stopper product shall be free from defects that affect its intended use, such as cracks,
sand holes and pores.

f) If the chain stopper is welded to its foundation, the weld strength shall be capable to resist design
loads of at least 1,3x specified ultimate strength of the chain stopper or the weakest component of
the emergency towing arrangement if that be lower.

g) If the chain stopper is bolted to its foundation, effective thrust blocks shall be provided to reduce
the shear.

h) The chain stopper’s SWL shall be marked at a conspicuous location on the chain stopper.

i)  When the ship is provided with a chain stopper for a single point mooring arrangement (SPM), that
chain stopper may also be used for the ETA.

4 © IS0 2019 - All rights reserved
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j) In lieu of a conventional chain stopper, a Smit-Type bracket together with an appropriate
arrangement is considered acceptable.

4.3.3.4 Pedestal roller

a) The minimum roller diameter specification for pedestal rollers is given in Table 5.

Table 5 — Specification of pedestal rollers

Minimum roller diameter, ¢
Applicable tanker DWT
20000 <DWT <50 000 tonnes 300
50 000 tonnes < DWT 350

b) Materials may be weldable cast steel, forged steel or rolled steel that conform's®to the mapufacturer’s
gtandards. The weldments must conform to the requirements of WPS, et¢:

4.3.4 Stern ETA

4.3.4.1 Pick-up gear

The general configuration of a pick-up gear is given in Figure3.

1 2 3 4 5
Key
1 Eick-up rope 3 self-igniting light 5 galvanized wire ropg
2 oat 4  messenger rope

Figure 3 — Pick-up gear

4.3.4.2 JTowingrope

a) Thelength shall be at least twice the ship’s freeboard when in its lightest ballasted condition,
plus 50 m.

b) The towing rope shall be provided with a rigid eye ring suitable for the connection to a standard
shackle. The rigid eye ring shall not be attached by a manual tuck. A poured socket or other types of
mechanical attachment shall be used.

c) See AnnexE for the general configuration of a towing rope.

d) The towing rope and pick-up gear may be connected by a shackle or studless chain.

4.3.4.3 Fairlead

a) The fairlead shall be of a closed type, with an opening large enough to allow the passage of the
towing rope.

© IS0 2019 - All rights reserved 5
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b) The fairlead should be capable of supporting the stress at the angles described in 4.3.1.

c) The ratio of the curvature of the fairlead surface in contact to the towing rope diameter under
stress during towing operations shall be not less than 7:1.

d) Materials shall be weldable cast steel, e.g. 200-400 W in accordance with ISO 14737.

e) The product shall be free from defects that affect its intended use, such as cracks, sand holes
and pores.

f) The SWL shall be marked at a conspicuous location on the fairlead.

4.3.4.4 Strong point

a) The strpng point may be integrated into a design of the fairlead, the general configliration of a
strong point is given in Annex F and its working state is given in Figure 4.

1 2

Key
1 towingrppe 3 stopperring
2 fairlead/strong point 4  stern

Figure 4 — Working state of a fairlead/strong point

b) The strong pointshattave the equivatent strengtitas tirat of the device, SUciTas brake, bracket, etc.

c) If the material is weldable cast steel, e.g. 200-400 W in accordance with ISO 14737, the product
shall be free from defects that affect its intended use, such as cracks, sand holes and pores.

d) If the material is rolled steel, the welds shall be smooth and flat, and shall be free from defects,
such as cracks, pores, undercut and lack of fusion/penetration. The weldments must conform to the
requirements of WPS, etc.

e) The SWL shall be marked at a conspicuous location on the strong point.

4.3.4.5 Storage container of the pick-up gear

a) The design shall be such that the pick-up gear can be easily cast into the sea.

6 © IS0 2019 - All rights reserved
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Materials shall be ordinary rolled steel, stainless steel or other materials (such as glass reinforced
plastic) that conform to the manufacturer’s standards.

If the storage container is provided with the hinges, their material shall be suitable for the exposed
marine environment or stainless steel.

4.3.4.6 Storage winch

a)
b)

)

d)

5

5.1

5.1.1 Prototype strength test for the bow ETA

a)

b)

)
d)

e)

5.1.2 Fairlead

a)

b)

The storage winch shall be used for the storage of the towing rope.

The winch design shall be such that it can control the release speed of the towing rope.

Materials shall be ordinary rolled steel or other materials that conform to the mahufacturer’s
gtandards.

The welds shall be smooth and flat, and shall be free from defects, such as cragks, porgs, undercut
gnd lack of fusion/penetration.

Test method

Bow ETA

Magnetic particle inspection shall be carried out on the fairlead, chain stopper and chafing chain
prior to the test so as to ensure they are free from.defects.

Using the SWL requirements of 4.2.1 and 4.3:1, the fairlead, chain stopper and chafing chain shall
e tensioned to twice the SWL.

Tension force shall be gradually applied to the components and the maximum tension hgld for 1 min.

After the test, the prototypelshall be examined for any failures, including unacceptable
deformations.

The prototype of an ETA-arrangement that was strength-tested shall not be installed on board.

A physical and€hemical inspection shall be carried out for the material test rods, and thie inspection
fesults shall conform to the corresponding material standards.

A magneti¢ particle inspection shall be carried out during the manufacturing procgss but after
gurfaceépolishing; the product shall be free from defects that affect its intended use, suth as cracks,
gand holes and pores.

5.1.3 Chain stopper

a)

b)

If the material is cast steel, a physical and chemical inspection shall be carried out for the material
test rods, and the inspection results shall conform to the corresponding material standards.

A magnetic particle inspection shall be carried out after surface polishing; the product shall be free
from defects that affect its use, such as cracks, sand holes and pores.

For components made of forgings, a physical and chemical inspection shall be carried out for
the material test rods, and the inspection results shall conform to the corresponding material
standards. An ultrasonic detection shall be made according to Grade II forging requirements, and
the component shall be free from cracks, folding or other defects that affect its use.

© IS0 2019 - All rights reserved 7
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d)

e)

The welds on the weldments shall be smooth and flat. An ultrasonic detection shall be made for
main welds, which shall be free from defects that affect their use, such as cracks, pores, lack of
fusion and weld flashes.

Using a balance weight of 25 kg mass, verify that the operating force of the chain stopper is not
more than 245 N, according to the lever balance calculations.

5.1.4 Chafing chain

The chafing chain shall be manufactured according to standard manufacturing criteria such that a
certificate of quality can be awarded by the relevant classification society.

5.1.5 Pedlestal roller

a)
b)

5.2 Stern ETA

5.2.1 Str¢ngth test for the stern ETA

a)

b)

‘)
d)

e)

5.2.2 Fainlead

Verify that the pedestal roller is suitably free to move and functions satisfactorily.

Any exposed welds shall be smooth and flat, and shall be free from defects that affect the use,|such
as cracKs, pores, lack of fusion and weld flashes.

Magnet]c particle inspection shall be carried out on the fair]ead/strong point and both sides df the
ring eygs prior to the test so as to ensure they are free from défects.

Using the SWL requirements of 4.2.2 and 4.3.1, the fairlead/strong point and towing rope shall be
tensioned to twice the SWL.

Tension|force shall be gradually applied to the components and the maximum tension held for 1/min.

After the test, the prototype shall be (examined for any failures, including unaccepfable
deformations.

The prototype of an ETA arrangement that was strength-tested shall not be installed on board.

a) Aphysi¢al and chemical inispection shall be carried out for the material test rods, and the inspeftion
results shall conform toythe corresponding material standards.

b) A magnetic particle~inspection shall be carried out during the manufacturing process but jafter
surface|polishing,/and the product shall be free from defects that affect its intended use, sufh as
cracks, fand holes and pores.

5.2.3 Towingrepe

a) The rope shall be manufactured by a professional manufacturer, and the certificate of the product
quality shall be awarded by the relevant classification society. The pouring technology shall be
exactly followed in the connection of the socket fixed by zinc covering and the wire rope, and the
certificate shall be provided. If mechanical bonding is used, the relevant certificate shall be also
provided.

b) Non-destructive evaluation shall be made on its rigid eye ring (such as the socket).

8 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=3e9e41467f083dc8672b5baf78377fac

IS0 21130:2019(E)

5.2.4 Stopper ring

A physical and chemical inspection shall be carried out for the material test rods, and the inspection
results shall conform to the corresponding material standards. An ultrasonic detection shall be made;
the product shall be free from cracks, folding or other defects that affect its use.

5.2.5 Strong point

a)

b)

c)

If the material is cast steel, a physical and chemical inspection shall be carried out for the material
test rods, and the inspection results shall conform to the corresponding material standards.

A Tmagnetic particte imspection shatt becarried out after surface potisthing, anmd the pro
free from defects that affect its use, such as cracks, sand holes and pores.

The exposed welds on the weldments shall be smooth and flat. An ultrasonic detect
rade for main welds, which shall be free from defects that affect the use)-such as
oles, pores and weld flashes.

5.2.4 Storage container for the pick-up gear

a)

b)

If the product is made of welded steel plate, the welds shall be-smooth and flat, and ¢
from defects that affect the use, such as cracks, pores, undercut and lack of fusion/pen

tiniform colour.

5.2.7 Storage winch

a)

b)

5.3

a)
b)

gmoothly to appropriately move the towing'rope.

Exposed welds shall be smooth and flat, and shall be free from defects that affect the
¢racks, pores, undercut and lack ef\fusion/penetration.

Function test
The bow ETA design shall‘be suitable to be arranged within 1 h, when in harbour cond

The stern ETA, when pre-configured, shall be suitable to be arranged within 15 nj
lharbour conditiens.

Huct shall be

ion shall be
rracks, sand

hall be free
ptration.

If the material is glass reinforced plastic, the surface shall be smooth and flat, and shall be of an

Verify that all components operate reliably, e.g. the hand brake and storage drujn can work

use, such as

tions.

in, when in

© IS0 2019 - All rights reserved
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Annex A
(informative)

Type and dimensions of a fairlead

Dimensions in millinjetres

' A-A

g
820
!

aal
B
\//
E
2
.
|
’,l
,’l /f
()
|
450
660

P~ — <
i Pe)
| 2
600 450
|
ol
A

Figure A.1 — An SWL 2 000 kN fairlead
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Annex B
(informative)

Chemical composition and mechanical properties of steel barsfor
ship anchor chains

Table B.1 — Chemical composition

Mass ratio
%
C Si Mn P S Al \Y Nb Ti
0,29~0,33 | 0,15~0,55 1,30~1,90 <0,035 <0,030 20,015 <0,010 <0,0p <0,02

Table B.2 — Mechanical properties

Tensile test Impact test
Yield Tensile Percent._age Reduction Impact
elongation Temperature | absorbed Test
stirength strength of area >t
after fracture energy condition
Os Ob ) v
N/mm?2 N/mm?2 % % °C J
>410 2690 =217 240 0 =260 Heat treated

© IS0 2019 - All rights reserved 11
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Annex C
(informative)

Types and dimensions of chafing chains

8 008

Dimensions in millimetres

52

960

276

324

33 normpl link chains
normal ljnk chain
enlarged link chain
end link chain

pear-shaped link chain

Figure C.1 — A ¢ 52 mm chafing chain
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Dimensions in millimetres

8 390
976 984
1 2 34 5
\ \R152 \§ 5165
il
(- )
T || g i
400 E § 470 VI7

o 1A ¢91
\Z
304

PRI LI
Key
1 24 normal link chains
2 nformal link chain
3 gnlarged link chain
4  ¢nd link chain
5 pear-shaped link chain

Figure C.2 <A ¢ 76 mm chafing chain
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Annex D
(informative)

Types and dimensions of chain stoppers

Ditensionsimmitiimetres
&
LN
745
| Y
S BN Y
oA A— e -
—— A
4
a D

Figure D.1 — An SWL 1 000 kN bar-type chain stopper
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Dimensions in millimetres

—
Figure D.2 — An SWL 2 000 kN bar-type chain stopper

© IS0 2019 - All rights reserved 15
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