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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.

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

The main task andards
adopted by the technical committees are circulated to the member bodies for voting. Publication/jas an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be thesubject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3730 waq prepared by Technical Committee ISO/TC 8, Ships and marine technojogy, Subcommitteel SC 4,
Outfitting and deck machinery.

This third editjon cancels and replaces the second edition (ISO 3730:1988), which has been technically rgvised.
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Shipbuilding and marine structures — Mooring winches

1 Scope

This International Standard specifies requirements for the design, operation, performance and acceptance
tests of automatic and non-automatic mooring winches, with hydraulic, electric or steam drive, which fulfil the
functions of manoeuvring, holding and storing mooring ropes on a single drum.

Such

inches can also be used for warping purposes. See Table 1.

Table 1 — Functions

Non-automatic mooring winch

Automatic moorirn

g winch

[
=

>

Operation O
Mooring On drum
Rope storing On drum
Tensjon-maintaining through brake On drum

Warping

Optional on warping-end or on drum

Tgnsion-maintaining through

automatic device

On drum

2
The
(inclu
ISO 2
ISO 3
ISO 44
ISO 6

ormative references

llowing referenced documents are indispensable for the application of this docume
referepces, only the edition cited-applies. For undated references, the latest edition of the referen

ing any amendments) applies.

182, Shipbuilding — Deck machinery — Warping end profiles

108, Steel wireqopes for general purposes — Minimum requirements

B28, Shipbuilding and marine structures — Deck machinery — Vocabulary

113, Hydraulic fluid power — General rules for the application of equipment to transmission and ¢

ht. For dated
ted document

pntrol systems

ISO 7825, Shipbuilding — Deck machinery — General requirements
IEC 60092 (all parts), Electrical installations in ships
IEC 60529, Degrees of protection provided by enclosures (IP Code)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 3828 and the following apply.
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341

right-hand winch
winch where the drum drive is on the right-hand side of the drum, in relation to an observer situated on the side
of the motor, power supply or controller

NOTE See Figure 1.

3.2

left-hand winch
winch where the drum drive is on the left-hand side of the drum, in relation to an observer situated on the side
of the motor, power supply or controller

NOTE Se

3.3
central winc
winch where

NOTE Se
3.4
single drum

winch where
NOTE Se

3.5

P Figure T.
n
he drum drive is between the two drums
e Figure 1.

winch

bne drum is driven by drive equipment

b Figure 1.

multiple drup winch

winch where

NOTE Se

wo or more drums are driven by drive equipment

e Figure 1.
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O | | O
v v

Left-hand single drum winch Right-hand single drum winich

o |

B |
O | IO
v v
Left-hand multiple drum winch Right-hand multiple drum wipch
-t = = =8
v
Central multiple drum winch
Figure 1 — Winch type diagram

4 Design and operation

4.1 General requirements

Mooring winches shall meet the general requirements for deck equipment in ISO 7825 and the specific
requirements given in 4.2 to 4.8.

NOTE Attention is drawn to the existence of safety regulations in certain countries and organizations affecting
winch controls.

© 1S0O 2012 — All rights reserved 3
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4.2 Material stresses

The winch manufacturer shall be responsible for determining the strength requirements of the component parts
of the winch to withstand all loads of the respective nominal sizes of mooring winches, as specified in Table 2.

4.3 Strength requirements

4.3.1 Winch drum load

The allowable calculated stresses of any affected part of the winch, based on simple elastic theory, shall not be
greater than 0,4 times the upper yield strength (Ren) or the 0,2 % proof strength, non-proportional extension
(Rpo,2) of the[material.

4.3.2 Maximum torque of prime mover

The allowablg
or the 0,2 %

stresses in the affected parts shall not be greater than 0,9 times the upper yield strength
roof strength, non-proportional extension (Rpg 2) of the material.

—

ReH)

4.3.3 WincH holding load

calculated stresses of the affected parts shall not be greaterf.than 0,9 times the uppe
or the 0,2 % proof strength, non-proportional extension (Rpg ) of the material.

The aIIowabIeB - yield
H

strength (Re

4.3.4 Other|requirements

Related requifements of OCIMF should also be satisfied for mooring winches used in tankers.

4.4 Operating devices

The direction

at a hand-wh4

If it has been

movement at
The direction

Whatever the

pbf motion of the operating devices shallkbe Such that the rope is hauled-in by clockwise mov
el or crank handle or alternatively mevement of a hand-lever towards the operator, and vice

agreed between the purchaser and manufacturer, the rope may be hauled in by anti-clog
A hand-wheel or crank handlg;

of motion of the operating-devices shall be clearly and permanently marked.

form of motive powet, the operating devices shall, when under manual control, be arr

ement
versa.

kwise

hnged

to return to th er and

manufacturer

e braking or stepZposition automatically, unless otherwise agreed between the purchass

4.5 Brakeg

4.5.1 Automatic braking system

Electric winches shall be provided with an automatic braking system which operates when bringing the
operating device to the stop or braking position, and also when there is no power on the winch. The brake shall
be capable of holding a load on the hawser of 1,5 times the drum load and of stopping the drum rotation from
its maximum speed without suffering damage.

For winches of hydraulic or steamdrive, when bringing the operating device to the stop or braking position,

and also when there is no power on the winch, the drum shall be capable of holding a load on the hawser of
1,25 times the drum load, and the movement of the rope shall be controlled within 1,0 m/min.

4.5.2 Drum brake

All drums shall be provided with a drum brake capable of maintaining the holding load specified in 5.2.
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For mooring winches used in tankers, the structure and performance of drum brakes should satisfy the
requirements of OCIMF.

For tankers, they should also satisfy the requirement of OCIMF that each ship should reserve a complete set
of brake test devices.

4.6 Drum design

4.6.1 Design rope

4.6.1.I_S.Lgahuil.e_m.nr:
For d¢sign purposes, the drum shall be based on 6x36WS-IWRC or 6x41WS-IWRC steel rop€

from 1 770 N/mm? tensile grade wire in accordance with C.9 of ISO 2408.

The apove requirement does not preclude the use of other types of steel wire rope,in service.

4.6.1.2 Synthetic fibre ropes

Generfal synthetic fibre ropes or high modulus synthetic fibre mooring linesymay be used.
4.6.2 | Drum diameter

4.6.2.1 Round strand wire ropes

The dfum diameter shall be not less than 16 times the diameter of the rope.

4.6.2.2 Synthetic fibre mooring lines
The dfum diameter shall be not less than 6 times the diameter of the synthetic fibre mooring ling.

For high modulus synthetic fibres, the ratio of drum diameter and rope shall meet the requiremer
manufacturer.

4.6.3 | Drum capacity

Drumi|capacity shall be of fwo capacities, “normal” and “high”. The minimum length of design rop
on nofmal-capacity drums'is given in column 12 of Table 2. High-capacity drums shall store tw
of rope of normal-capacity drums.

4.6.4 | Drum léngth

a)

b)

c)

The Arum length of normal-capacity drums shall be such that the total length of the des
be‘aecommodated in not more than five layers. If it has been agreed between the man|

manufactured

ts of the rope

e to be stored
ce the length

5ign rope can
ufacturer and

purchaser, the layers should be applicable to other layers.

The drum length of high-capacity drums shall be such that the total length of the design rope can be

accommodated in not more than eight layers.

The large loads should not be applied while more than four layers of rope are reeled on the drum, otherwise
short life of rope will result; it is recommended that a split drum should be used, and the number of layers

on the storage section may be increased.

The length of the working part of a split drum: for steel wire ropes and high modulus synthetic fibre ropes,
the length of the working part of the drum shall be enough for winding of 10 turns; for general synthetic

fibre ropes, it shall be enough for winding of 5-6 turns.

4.6.5 Drum flange height

© 1SO 2012 — All rights reserved
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a) For steel wire ropes, when all the rope is reeled on a normal-capacity drum, the flange shall project at least
1,5 times the rope diameter above the outermost layer. For synthetic fibre ropes, the flange shall project at

least 1,0 time the rope diameter above the outermost layer.

b) The flange height of high-capacity drums shall be such that the design rope above the outermost layer

may be fully stored without projecting beyond the flanges.

c) When calculating the drum length, layers of rope shall be superimposed directly upon each other without

a half rope diameter offset between adjacent layers.

4.6.6 Drum clutch

The clutch shpll be mounted between the drum and drive equipment.
4.7 Auxiligry equipment

4.7.1 Rope guide

An automatic|rope guide may be fitted on the mooring winches if proposed by the purchaser.

4.7.2 Warping-ends

The profile of warping-ends shall be in accordance with ISO 6482 and“their diameter shall conform

requirement gf column 11 of Table 2.
4.8 Drive ¢quipment

4.8.1 Electrjcal drives and control equipment

to the

Electrical driyes and control equipment shall conform to the requirements of IEC 60092. Deck-mgunted
enclosures shall conform to IEC 60529 IP56, or the 'grade of protection in line with the environment for instgllation

and use of equipment.

4.8.2 Hydraplic drives and control equipment

Hydraulic drivies and control equipment shall conform to the requirements of ISO 4413.
4.8.3 Prime|mover of winches

The prime mqver of winehes shall meet the following conditions:

a) Mooring winches shall be driven with an independent prime mover, and be able to control the h

veering dnd-Speed of the drum

Tuling,

b) Having the capacity of running for 30 min continuously under drum load at nominal mooring speed.

c) Having an overload protector.

d) Stalling load shall be not more than 50 % of the breaking strength of the design rope.

5 Performance specifications

For performance specifications of mooring winches, see Table 2.

6 © 1S0 2012 — All rights reserved
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5.1 Drum load

The drum load shall be within 0,22 to 0,33 times the breaking strength of the design rope when operating at the
corresponding nominal mooring speeds.

5.2 Holding load

The holding load shall be not less than 0,8 times the breaking strength of the design rope.

5.3 Recovery load

The r¢covery [0ad shall be not 1ess than U,5 times the drum load.

5.4 |Rendering load

The rendering load shall be not more than 0,5 times the breaking strength of the desigh rope.
5.5 [Speeds

5.5.1 | Nominal mooring speed

The njinimum design speed for the respective nominal sizes of mooring winches shall be in ac¢ordance with
that specified in Table 2.

5.5.2 | Light-line speed

The minimum light-line speed for the respective nominal sizes of mooring winches shall be in acgordance with
that specified in Table 2.

For sgme types and sea routes, it may be more than 0,5 m/s; the agreement should be made betyween the user
and nmfanufacturer when the contract is signed.

5.5.3 | Creep speed
Creeq speed shall be less than0,5times the nominal mooring speed and not more than 0,15 m/s.

6 Acceptance tests

6.1 |General

Type fests oriindividual tests shall be carried out after mooring winches are assembled at the manufacturer.

6.2 Mype test

This test may be replaced by a prototype test certificate if agreed by the manufacturer and purchaser. Where
tests are required in excess of the type test, these shall be agreed between the purchaser and manufacturer.
The type test shall be carried out as follows.

6.2.1 Operation under no-load

Running for 30 min, 15 min continuously in each direction, at light-line speed.

6.2.2 Operation under load

Hauling and veering of the drum load of the winch for 30 min continuously at nominal mooring speed.

© 1S0O 2012 — All rights reserved 7
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6.2.3 Automatic brake system test

This test shall satisfy the requirements of 4.5.1.

6.2.4 Automatic tension test for automatic mooring winches

Verify the recovery and rendering loads.

6.2.5 Holding load test

To be tested by applying the holding load to a rope let off the drum, whereupon the drum shall not rotate within 2 min.

Related requi
While testing,
a) tightness
b) presencs
measure
presencs
power cQ

Where tests
manufacturer

6.3 Individ

6.3.1

Running for 3

[ements of OCIMF shall also be satisfied for mooring winches used in tankers.
the following shall be checked:

against oil leakage;

of abnormal temperature of bearings;

ment of actual speed;

of abnormal noise;

nsumption.

are required in excess of the type test, these shall be agreed between the purchass

ual test

Operation under no-load

D min, 15 min continuously in each_direction, at light-line speed.

6.3.2 Automatic brake system test

This test shal

It may be car

satisfy the requirements of 4.5.1.

ied out on-board ship’if agreed between the purchaser and manufacturer.

6.3.3 Operation underJoad

Hauling and |

This test may

eeringofithe drum load of the winch for 30 min continuously.

be omitted if agreed between the purchaser and manufacturer.

6.3.4

Inspection for the manipulation of drum brake and clutch

Check the operational flexibility of the control lever (handwheel) for drum brake and clutch.

6.3.5 Drum

brake holding load test

r and

To be tested by applying the holding load to a rope let off the drum, whereupon the drum shall not rotate.

Calculation methods, test data of special brake testers or type tests may be used instead if agreed between
the purchaser and manufacturer.

Related requirements of OCIMF should also be satisfied for mooring winches used in tankers.

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=e9cdc97123c7a5b963e3cbb1d77cffbe

	CVP_Secretariat_Loca
	Foreword
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Design and operation
	4.1	General requirements
	4.2	Material stresses
	4.3	Strength requirements
	4.4	Operating devices
	4.5	Brakes
	4.6	Drum design
	4.7	Auxiliary equipment
	4.8	Drive equipment
	5	Performance specifications
	5.1	Drum load
	5.2	Holding load
	5.3	Recovery load
	5.4	Rendering load
	5.5	Speeds
	6	Acceptance tests
	6.1	General
	6.2	Type test
	6.3	Individual test
	7	Designation system
	7.1	Designation of product models
	7.2	Nameplate
	7.3	Marking

