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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures—tsed—to—develop—this—documentand e ded—+o e 3 3

the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor the
bes of ISO documents should be noted. This document was drafted in accordande\with the
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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INTERNATIONAL STANDARD ISO 19354:2016(E)

Ships and marine technology — Marine cranes — General
requirements

1 Scope

This document specifies the general requirements for marine cranes of metal construction.

This|document is applicable to the following types of marine cranes:

— dleck cranes mounted on ships for handling cargo or containers in harbour or sheltered water
¢onditions;

— floating cranes or grab cranes mounted on barges or pontoons for operating in harbouy conditions;

— ¢ngine room cranes and provision cranes, etc. mounted on ships- fincluding floating docks) for
handling equipment and stores in harbour conditions.

NOTH Marine cranes in other types can refer to this document.

This|document is not applicable to the following:

inimum ambient operating temperatures below -20.°C;
aximum ambient operating temperatures above+45 °C;

ads from accidents or collisions;

ifting operations below sea level;

ransport, assembly, dismantling-and decommissioning of cranes;
ifting accessories, i.e. any item between the crane and the load;
ifting operations involving-more than one crane;

and-powered cranes;

mergency reseue-operations;

hore-side gargo handling cranes;

ortabletranes on board;

iffing appliances for lifeboats, liferafts accommodation ladders, and pilot ladders;

— launching appliances for survival craft and rescue boats;

— gangways, accommodation and pilot ladders and their handling appliances.

2 Normative references

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

ISO 4301-4, Cranes and related equipment — Classification — Part 4: Jib cranes

ISO 4413, Hydraulic fluid power — General rules and safety requirements for systems and their components

© IS0 2016 - All rights reserved 1
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[SO 4414, Pneumatic fluid power — General rules and safety requirements for systems and their components

ISO 8501-1, Preparation of steel substrates before application of paints and related products — Visual
assessment of surface cleanliness — Part 1: Rust grades and preparation grades of uncoated steel substrates
and of steel substrates after overall removal of previous coatings

ISO 8502-3, Preparation of steel substrates before application of paints and related products — Tests for
the assessment of surface cleanliness — Part 3: Assessment of dust on steel surfaces prepared for painting
(pressure-sensitive tape method)

ISO 8503-1, Preparation of steel substrates before application of paints and related products — Surface
roughness characteristics nfhlnct‘-rlpnnpd steel substrates — Part 1: ﬁ'pprifirnfinnc and r]pfinifinncf rISO

surface profile comparators for the assessment of abrasive blast-cleaned surfaces

[SO 12944-2, Paints and varnishes — Corrosion protection of steel structures by protective paint Systeins —
Part 2: Classjfication of environments

ISO 12944-§, Paints and varnishes — Corrosion protection of steel structures by protectivepaint systefs —
Part 5: Protdctive paint systems

ISO 16855, Jhips and marine technology — Loose gear of lifting appliances on ships-— General requirements
ISO 16856, $hips and marine technology — Loose gear of lifting appliances on ships — Hooks
ISO 16857, Ships and marine technology — Loose gear of lifting appliances on ships — Shackles
ISO 16858, $hips and marine technology — Loose gear of lifting appliances on ships — Pulleys
ISO 19355, hips and marine technology — Marine cranes — Structural requirements

ISO 19356, hips and marine technology — Marine cranes@— Test specifications and procedures
1SO 19359,UShips and marine technology — Marine‘¢ranes — Design methods for drums

[SO 19360, Ships and marine technology — Mavrine cranes — Technical requirements for riging applicdtions
IEC 60034 (fll parts), Rotating electrical machines

IEC 60204-32, Safety of machinery~~~electrical equipment of machines — Part 32: Requirements for
hoisting maghines

IEC 61892 (41l parts), Mobile andfixed offshore units — Electrical installations

3 Terms and definitions

For the purposes:of.this document, the terms and definitions given in ISO 4306-1, ISO 3828, ISO $431,
ISO 19355, IF019356, ISO 19359, ISO 19360 and the following apply.

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

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

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

31

marine crane

cranes mounted on ships (including floating docks) for handling equipment and stores, and intended
for operating in harbour or sheltered water conditions, including deck cranes mounted on ships for
handling cargo or containers, floating cranes or grab cranes mounted on barges or pontoons, engine
room cranes and provision cranes, etc.

1) To be published.

2 © IS0 2016 - All rights reserved


http://www.electropedia.org/
http://www.iso.org.obp/
https://standardsiso.com/api/?name=1d185592714a9bf997dbcb7c974c0acb

3.2

ISO 19354:2016(E)

deck crane
slewing crane mounted on a ship’s deck and intended for loading and unloading the ship; capable of
hoisting, luffing and slewing cargo, whose main structural components include pedestals, jibs and houses

Note

3.3

1 to entry: The two types of deck crane and their main components are given in Annex A.

harbour condition

cond

ition where is no significant movement of the ship when handling cargo

4

4.1

4.1.1

4.1.1

eneral requirements
Overall design
General

.1 The overall design of marine cranes is conducted according tg-generally recognize

and industrial regulations.

4.1.%

d standards

.2 The design of marine cranes shall recognize the operational requirements for such cranes and

shallfalso comply with the regulations published by appropriate organizations, such as dlassification
socigties.
4.1.1.3 Applicable regulations are those issues by,the responsible classification societies and national
autheprities.
4.1.2 Marine cranes with jibs are assigned’classification grades in accordance with 1SQ 4301-4, as
shown in Table 1.
Table 1 — Classification grades for marine cranes
. Classification Classification grade of mechanism
Operating — : : :
Crane i1 grade of the Hoisting Luffing Travelling Slewing
condition .
whole unit mechanism | mechanism | mechanism | rhechanism
Hookinhg A4 M3 M3 M3
Decl crane \
Grabbing A6 M5 M3 M3
Flgating | gyStallation A4 M4 M3 M3
ctane
Gral crane Barging A7 M7 M3 M6
Erjgute Maintenance Al M?2 M?2
rooni crane
Provision Hand.hpg pro- A2 M2 M2 M2
crane vision
Classification grades such as A4 and M4 in the table shall be in accordance with ISO 4301-4.

4.1.3 The following forces acting upon marine cranes shall be taken into consideration:

a) dead load;

b) the horizontal component of the dead load caused by the ship’s inclination (heel and trim);

c) other unfavourable horizontal forces (e.g. moving inertia force, snow and ice);

d) the horizontal component of the hoisting load caused by the ship’s inclination (heel and trim);

© ISO 2016 - All rights reserved
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locking

g)
the test

:2016(E)

the unfavourable wind load;

and binding when cranes are in storage;

load during testing of the crane.

4.1.4 Design factor

other forces induced by the ship’s inclination (heel and trim) and movement such as anchoring,

unusual loads such as the forces created by the crane crashing into the buffers or the dropping of

4.1.4.1 Duty factor, ¥y, is a factor which makes allowances for the frequency and state of loading for

which a lifti
load [a) to d|
and regulati

4.1.4.2 Dy
arising from
¥, is deter

Formula (1)
‘Ph =1

where

|4

C isa

cra

NOTE In

4.1.5 The
following fo

4.1.5.1 Cq

g appliance is to be considered in design, and shall be considered for the live load and
in 4.1.3). Duty factor, ¥y, is determined in accordance with generally recognized starnc
pns, or selected as per Table 2.

Table 2 — Duty factor to be used in marine crane design

Crane type and use Duty factor, ¥4
Provision cranes, engine room cranes 1,00
Deck cranes, floating cranes 1,05
Grab cranes 1,20

namic factor, ¥, is a factor which takes account ef*dynamic effects of the appl
its lifting operation, and shall be considered for the\ive load [b) in 4.1.3]. Dynamic f:
mined in accordance with generally recognized\standards and regulations, or is givg

+ CV

is the hoisting speed, in m/s, butineed not be taken as greater than 1,0 m/s;

coefficient depending ofi the stiffness of the crane concerned, taken as 0,3 for jib type
hes and 0,6 for gantrytype cranes.

any case, the value.¥j is not to be taken as less than 1,10 for jib cranes or 1,15 for gantry cran

ir operating conditions.

se-1nCrane operations with no wind — the combination of loads to be considered includ

to d) in 4.1.3

dead
lards

ance
hctor,
n by

M

ES.

marine crame design shall be considered with respect to the loads resulting from the

esa)

Design factors shall be considered and given by Formula (2):

[(1)+(2) <, +(3)+(4) ] x ¥,

4.1.5.2 Case 2: Crane operations with wind — the combination of loads to be considered includes loads

in4.1.5.1 an

de)in4.1.3.

(2)

4.1.5.3 Case 3: Crane in the stowed position — the combination of loads to be considered includes e)

tof)in 4.1.3

4.1.54 Ca

se 4: The crane is subjected to unusual loads — consider the loads in g) in 4.1.3.

© ISO 2016 - All rights reserved
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4.2 Structural design and requirements

The structure of marine cranes shall be designed according to generally recognized standards and
regulations. Requirements for structural design shall comply with SO 19355.

4.3 Machinery
4.3.1 General

4.3.1.1 The machinery of marine cranes shall be designed according to applicable standards and
regufations and be capable of withstanding the static and dynamic loads during the operagopn.

4.3.1.2 The composition and arrangement of machine structures of marine cranes shall copform to the
regulations of appropriate organizations, such as classification societies, in order to. ensurq their safety
and feliability.

4.3.2 Mechanism

4.3.2.1 The hoisting mechanism shall be capable of hoisting and lowering the safe working load (SWL)
according to the specified service mode, and necessary meansishall be taken to avoid tle improper
winding of the wire ropes during the hoisting.

4.3.2.2 The slewing mechanism shall be capable of starting up and stopping stably in the allowable
operftional condition, according to the specified serviee“mode (including the allowable ship inclination
and gwing), to place the lifted SWL at the due position:

4.3.2.3 The travelling mechanism shall be capable of making the whole unit and cart startjup and stop
stablly according to the specified service mode; and be provided with a device suitable for expected ship’s
inclitk’ation and swing. A crane operating-in the open air along a track shall be provided with a reliable
wind-proofing device (such as a rail cfamping device and other anchors).

4.4 | Main components

4.4.1 The bearing componeénts of the marine crane shall be capable of meeting the safety requirements
of stfength (including fatigue), stiffness and stability after being loaded.

4.4.2 The looségear of the marine crane shall conform to the requirements of ISO 16855| ISO 16856,
ISO 16857 and[SO 16858.

4.4.3 The selection of wire ropes shall conform to the requirements of ISO 19360.

4.4.4 Therequirements of drums shall conform to ISO 19359.

4.4.5 The hoisting, luffing and slewing mechanisms of the crane shall be provided with brakes. The
brakes for hoisting and luffing mechanisms shall be normally closed. The safety factor of the brake shall
be not less than 1,5.

4.4.6 Hydraulic cylinders shall be capable of withstanding the pressure and dynamic force in the
working condition or off working condition. Cylinders used in the working conditions of luffing and
foldable jib shall be provided with a load control valve, so that even if the pressure of cylinders fails or a
hose hydraulic piping breaks, cylinders can also support the jib in position. The load control valve shall
be mounted directly on the hydraulic cylinder ports.

© IS0 2016 - All rights reserved 5
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4.5 Drive and control systems

4.5.1 General

4.5.1.1 The drive and control systems of the marine crane shall conform to applicable international
standards and take possible environmental conditions into account. The drive and control systems shall
be designed according to the applicable standards such as ISO/IEC 90003, [EC 61508 and regulations
such as classification society rules.

4.5.1.2 The control system shall support the safe operation of the crane and comply with the related

requiremen

4,5.1.3 Th
mechanism{

4.5.14 Th
operation sH
the operato
turned to th

s of safety protection, alarm, interlock and control.

e control system shall effectively control the speed, motion direction and.'stop o
of the crane to ensure the safe operation.

e motion direction of the operating handle or hand wheel used for control of the

all be consistent with that of the hook or crane. When the operating handle is pulled to
- or turned upward, the corresponding hook or jib is raised; when-the operating han
e right, the crane turns to the right; when the operating hand wheel is operated alon

clockwise direction, the hook or jib is raised or the crane turns to the right; and so on.

4.5.1.5 Th
operating af

4.5.1.6 An
motion of t}
and, where

fitted with s

4.5.1.7 TH
hoisting wh

e operation control position shall be arranged such:that an operator can observi
ea of the crane and the load being lifted.

emergency stop facility shall be provided at each operation control station to stoj
le crane in an emergency. Emergency stops@hall also be provided at the machinery H
hecessary, at access routes to the crane. This emergency stop shall be clearly identifieq
liitable means to protect the facility from-inintentional use.

e marine crane equipped with & multi-speed control system shall not be able to con
en the load suitable for the speed is exceeded. In this case, the crane should only be al

lower the cargo to avoid overload operation.

4.5.1.8 Th
condition off

4.5.2 Pow

4.5.2.1 Th
loads and sj
conditions:

e operation control Station shall be provided with an indicator to show the operat
the main motor.

rer unit

e primexmover of the crane is a complete power unit and shall be sized with the
eeds\in compliance with the design operational requirements of the crane in the follo

f the

rane
ward
lle is
o the

b the

b the
ouse
| and

tinue
le to

ional

ivork
wing

a)

engine shall not stall;

b)
c)

the electric motor shall not overheat;

the external energy supply is sufficient.

the diesel engine shall not fall below its required speed (or overspeed) at the SWL and the diesel

4.5.2.2 The installed power shall meet the operational requirements of the crane taking into account
temporary overloads including hoisting motion priority and safety.

© ISO 2016 - All rights reserved
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4.5.3 Hydraulic system

4.5.3.1 The hydraulic system of a marine hydraulic crane shall comply with the requirements of
1SO 4413.

4.5.3.2 The design of the hydraulic system and selection of components shall be suitable for the
operational and safe requirements of the marine crane.

4.5.3.3 Safety devices installed in the hydraulic system shall comply with the requirements of
applicable regulations (e.g. classification society rules).

4.5.4 Pneumatic system
4.5.4.1 The pneumatic system of a marine pneumatic crane shall comply with 1S©4414.

4.5.4.2 The design of the pneumatic system and selection of components shall be suitable for the
operftional and safe requirements of the marine crane.

4.5.4.3 The safety devices installed in the pneumatic system shall meet the requirements ¢f applicable
regulations (e.g. classification society rules). All filters and dryess shall be installed insidg the control
area [to protect components against pollution.

4.5.5 Electric system

4.5.3.1 The electrical system of a marine crane shall be designed in accordance with IEC 6(204-32 and
IEC 41892 (all parts).

4.5.3.2 The design of the electric system and selection of components shall be suitable for the
operptional requirements of the maripe€rane.

4.5.53.3 The safety devices installed in the electrical system shall meet the requjrements of
IEC 40034 (all parts) and IEC.60204-32.

4.6 | Safety devices

4.6.1 Safety devices for a marine crane shall be designed to meet the requirements qf applicable
natidnal or intefinational standards and regulations (e.g. classification society rules).

4.6.2 Means shall be provided to automatically hold the crane and load in position. For| the electric
power control system resumlng of crane operatlons after power failure shall only be possiple after the
contretey e Ferin weeshall be installed
to allow the load to be placed in a safe posmon in case of power fallure

4.6.3 A marine crane shall be provided with a hoisting height limiter, a maximum and minimum luffing
angle limiter, a slewing angle limiter (in case the crane is required to have also the slewing angle limited
to avoid collisions) and a travelling limiter.

It shall be made clear that it is not required for the whole crane to be disconnected from its power
supply, but only that motions in the direction of the motion limitation are prevented (e.g. further
hoisting is prevented when the limit switches at the jib head are engaged).

If some motions of the crane need to go beyond the position of limitation (e.g. if required to put the jib
down or to move the hook block into the hook block garage, etc.), an override switch may be provided

© IS0 2016 - All rights reserved 7
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to prevent the function of the limiter. This switch shall be provided with proper protection to avoid

inadvertent

use.

4.6.4 Amarine crane shall be provided with overload (hoistload limiting) protection or aload indicator.
Alarm shall be motivated when marine loaded with more than 95 % of SWL. Motions which increase
an overload shall be automatically prevented when marine loaded with 110 % of SWL. The overload
protection shall be adjusted according to applicable national or international standards.

4.6.5 Cranes operating outdoors shall be provided with devices to warn against wind, rain, snow
and overturnmg Cranes operatlng along a track shall be prov1ded w1th dev1ces for track cleamng and

preventing
be set in acc|

4.6.6 Safe
national or i

4.6.7 Disp
related stan

4.7 Coati

4.7.1 The
corrosive tr¢
be suitable f}

4.7.2 Surf]
shall be med
“1-2”in ISO

4.7.3 Coat

4.7.4 The
surface temj
shall comply

the min
shall be|

substra

relative

ordance W1th 1ndustr1al regulatlons

y installations, such as cabins, passages, ladders and platforms shall conform\to“appli

nternational standards or regulations.

osal of wind speed indicator, horizontal indicator and fire protectiondevices shall apy
Hards and rules, e.g. class societies’ code.

ng

service environment for coated marine cranes shall bexsubjected to the highest level of]
batment in accordance with C5-M (marine) specified<dw'ISO 12944-2. The coating type
pr C5-M specified in ISO 12944-5.

hce treatment level before coating shall be Sa2°1/2 grade in ISO 8501-1, the surface rough
ium in ISO 8503-1 with about 3 mil ~4 mil+{75 pm ~100 um), the surface dust rating sh
8502-3, the surface soluble salt contentShall be no more than 50 mg/m?.

ing shall be applied within 4 hours after the surface treatment.

environmental test shall be ¢arried out before coating, to inspect the ambient tempersa
perature of members, air humidity and dew-point temperature, etc.; the coating environ
with the following requirements:

imum surface temperature of members shall be 5 °C and maximum surface temper
35°C;

Le temperatire at least 3 °C higher than the tested dew point;

humidity 85 % and wind speed <0,5 m/s.

sishall

rable

ly to

anti-

shall

Iness

hll be

ture,
ment

iture

The coating

innspectors shall be qualified according to ISO 12944-5.

4.7.5 Anti-corrosive treatment, surface treatment, environmental test and coating which is not
specified in standards set in 4.7.1 to 4.7.4 shall be carried out in accordance with generally accepted
standards and coating manufacturer’s recommendation.

4.8 Test

A marine crane shall be tested according to ISO 19356 and classification rules.
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4.9 Marking and label plates

4.9.1 The crane shall be marked with the SWL and corresponding working radius in a visible position
in accordance with applicable national or international standards or regulations.

4.9.2 The crane shall have a label plate mounted at its control station, with at least the following
information:

a) name of manufacturer;

b) productname and type;

) ain performance parameters;
d) gerial number;

e) date of manufacture.

© IS0 2016 - All rights reserved 9
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Annex A
(informative)

Two types of deck crane and their main components

A.1 Types of deck cranes

A.1.1 A typical wire rope luffing deck crane is shown in Figure A.1.

15\%

NOTE For the main components of wire rope luffing deck marine, see Table A.1.

Figure A.1 — Wire rope luffing deck crane

10 © IS0 2016 - All rights reserved
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