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M9
(cont)

Crankcase explosion relief valves for
crankcases of internal combustion engines
M9.1 Internal combustion engines having a cylinder bore of 200 mm and above or a
crankcase volume of 0.6 m3 and above shall be provided with crankcase explosion relief
valves in accordance with UR M9.2 to UR M9.13 as follows:

M9.1.1 Engines having a cylinder bore not exceeding 250 mm are to have at least one valve
near each end, but, over eight crankthrows, an additional valve is to be fitted near the
middle of the engine.

M9.1.2 Engines having a cylinder bore exceeding 250 mm but not exceeding 300 mm are to
have at least one valve in way of each alternate crankthrow, with a minimum of two valves.

M9.1.3 Engines having a cylinder bore exceeding 300 mm are to have at least one valve in
way of each main crankthrow.

M9.2 The free area of each relief valve is to be not less than 45 cm2.

M9.3 The combined free area of the valves fitted on an engine must not be less than
115 cm2 per cubic metre of the crankcase gross volume.

M9.4 Crankcase explosion relief valves are to be provided with lightweight spring-loaded
valve discs or other quick-acting and self closing devices to relieve a crankcase of pressure in
the event of an internal explosion and to prevent the inrush of air thereafter.

M9.5 The valve discs in crankcase explosion relief valves are to be made of ductile
material capable of withstanding the shock of contact with stoppers at the full open position.

NOTE

1. The total volume of the stationary parts within the crankcase may be discounted in
estimating the crankcase gross volume (rotating and reciprocating components are to
be included in the gross volume).

2. Engines are to be fitted with components and arrangements complying with Revision
3 of this UR, except for M9.8, M9.9 and the second bullet point in M9.10, when:

1) an application for certification of an engine is dated on/after 1 January 2006; or

2) installed in new ships for which the date of contract for construction is on or
after 1 January 2006.

The requirements of M9.8, M9.9 and the second bullet point in M9.10 apply, in both
cases above, from 1 January 2008.

3. The “contracted for construction” date means the date on which the contract to build
the vessel is signed between the prospective owner and the shipbuilder. For further
details regarding the date of “contract for construction”, refer to IACS Procedural
Requirement (PR) No. 29.
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M9
(cont)

M9.6 Crankcase explosion relief valves are to be designed and constructed to open quickly
and be fully open at a pressure not greater than 0.02 N/mm2 (0.2bar).

M9.7 Crankcase explosion relief valves are to be provided with a flame arrester that permits
flow for crankcase pressure relief and prevents passage of flame following a crankcase
explosion.

M9.8 Crankcase explosion relief valves are to type tested in a configuration that represents
the installation arrangements that will used on an engine in accordance with UR M66.

M9.9 Where crankcase relief valves are provided with arrangements for shielding emissions
from the valve following an explosion, the valve is to be type tested to demonstrate that the
shielding does not adversely affect the operational effectiveness of the valve.

M9.10 Crankcase explosion relief valves are to be provided with a copy manufacturer’s
installation and maintenance manual that is pertinent to the size and type of valve being
supplied for installation on a particular engine. The manual is to contain the
following information:

• Description of valve with details of function and design limits.

• Copy of type test certification.

• Installation instructions.

• Maintenance in service instructions to include testing and renewal of any sealing
arrangements.

• Actions required after a crankcase explosion.

M9.11 A copy of the installation and maintenance manual required by UR M9.10 is to be
provided on board ship.

M9.12 Plans of showing details and arrangements of crankcase explosion relief valves are
to be submitted for approval in accordance with UR M44.

M9.13 Valves are to be provided with suitable markings that include the following information:

• Name and address of manufacturer

• Designation and size

• Month/Year of manufacture

• Approved installation orientation

End of
Document
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M10
(cont)

Protection of internal combustion engines
against crankcase explosions
M10.1 Crankcase construction and crankcase doors are to be of sufficient strength to
withstand anticipated crankcase pressures that may arise during a crankcase explosion
taking into account the installation of explosion relief valves required by UR M9. Crankcase
doors are to be fastened sufficiently securely for them not be readily displaced by a
crankcase explosion.

M10.2 Additional relief valves are to be fitted on separate spaces of crankcase such as gear
or chain cases for camshaft or similar drives, when the gross volume of such spaces exceeds
0.6 m3.

M10.3 Scavenge spaces in open connection to the cylinders are to be fitted with explosion
relief valves.

M10.4 Crankcase explosion relief valves are to comply with UR M9.

M10.5 Ventilation of crankcase, and any arrangement which could produce a flow of external
air within the crankcase, is in principle not permitted except for dual fuel engines where
crankcase ventilation is to be provided in accordance with UR M59.3.2.(1).

M10.5.1 Crankcase ventilation pipes, where provided, are to be as small as practicable to
minimise the inrush of air after a crankcase explosion.

M10.5.2 If a forced extraction of the oil mist atmosphere from the crankcase is provided
(for mist detection purposes for instance), the vacuum in the crankcase is not to exceed 2.5 x
10–4 N/mm2 (2.5 m bar).

M10.5.3 To avoid interconnection between crankcases and the possible spread of fire
following an explosion, crankcase ventilation pipes and oil drain pipes for each engine are to
be independent of any other engine.

Note:

1. The requirements of M10 Rev. 3 are to be uniformly implemented by IACS Societies for engines:

i) when an application for certification of an engine is dated on or after 1 January  2010; or

ii) which are installed in new ships for which the date of contract for construction is on or after 1
January  2010.

2. The requirements of M10 Rev.4 are to be uniformly implemented by IACS Societies for engines:

i) when an application for certification of an engine is dated on or after 1 January 2015; or

ii) which are installed in new ships for which the date of contract for construction is on or after 1
January 2015.

3. The “contracted for construction” date means the date on which the contract to build the vessel is signed
between the prospective owner and the shipbuilder. For further details regarding the date of “contract for
construction”, refer to IACS Procedural Requirement (PR) No. 29.
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M10
(cont)

M10.6 Lubricating oil drain pipes from the engine sump to the drain tank are to be
submerged at their outlet ends.

M10.7 A warning notice is to be fitted either on the control stand or, preferably, on a
crankcase door on each side of the engine. This warning notice is to specify that, whenever
overheating is suspected within the crankcase, the crankcase doors or sight holes are not to
be opened before a reasonable time, sufficient to permit adequate cooling after stopping the
engine.

M10.8 Oil mist detection arrangements (or engine bearing temperature monitors or
equivalent devices) are required:

• for alarm and slow down purposes for low-speed diesel engines of 2250 kW and above or
having cylinders of more than 300 mm bore

• for alarm and automatic shutoff purposes for medium- and high-speed diesel engines of
2250 kW and above or having cylinders of more than 300 mm bore

Oil mist detection arrangements are to be of a type approved by classification societies and
tested in accordance with UR M67 and comply with UR M10.9 to UR M10.20. Engine bearing
temperature monitors or equivalent devices used as safety devices have to be of a type
approved by classification societies for such purposes.

For the purpose of this UR, the following definitions apply:

Low-Speed Engines means diesel engines having a rated speed of less than 300 rpm.

Medium-Speed Engines means diesel engines having a rated speed of 300 rpm and above,
but less than 1400 rpm.

High-Speed Engines means diesel engines having a rated speed of 1400 rpm and above.

Note: For equivalent devices for high-speed engines, refer to UI SC 133.

M10.9 The oil mist detection system and arrangements are to be installed in accordance with
the engine designer’s and oil mist manufacturer’s instructions/recommendations. The
following particulars are to be included in the instructions:

• Schematic layout of engine oil mist detection and alarm system showing location of
engine crankcase sample points and piping or cable arrangements together with pipe
dimensions to detector.

• Evidence of study to justify the selected location of sample points and sample extraction
rate (if applicable) in consideration of the crankcase arrangements and geometry and the
predicted crankcase atmosphere where oil mist can accumulate.

• The manufacturer’s maintenance and test manual.

• Information relating to type or in-service testing of the engine with engine protection
system test arrangements having approved types of oil mist detection equipment.

M10.10 A copy of the oil mist detection equipment maintenance and test manual required by
UR M10.9 is to be provided on board ship.
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M10
(cont)

M10.11 Oil mist detection and alarm information is to be capable of being read from a safe
location away from the engine.

M10.12 Each engine is to be provided with its own independent oil mist detection
arrangement and a dedicated alarm.

M10.13 Oil mist detection and alarm systems are to be capable of being tested on the test
bed and board under engine at standstill and engine running at normal operating conditions in
accordance with test procedures that are acceptable to the classification society.

M10.14 Alarms and shutdowns for the oil mist detection system are to be in accordance with
UR M35 and UR M36 and the system arrangements are to comply with UR M29 and UR
M30.

M10.15 The oil mist detection arrangements are to provide an alarm indication in the event of
a foreseeable functional failure in the equipment and installation arrangements.

M10.16 The oil mist detection system is to provide an indication that any lenses fitted in the
equipment and used in determination of the oil mist level have been partially obscured to a
degree that will affect the reliability of the information and alarm indication.

M10.17 Where oil mist detection equipment includes the use of programmable electronic
systems, the arrangements are to be in accordance with individual classification society
requirements for such systems.

M10.18 Plans of showing details and arrangements of oil mist detection and alarm
arrangements are to be submitted for approval in accordance with UR M44 under item 28.

M10.19 The equipment together with detectors is to be tested when installed on the test bed
and on board ship to demonstrate that the detection and alarm system functionally operates.
The testing arrangements are to be to the satisfaction of the classification society.

M10.20 Where sequential oil mist detection arrangements are provided the sampling
frequency and time is to be as short as reasonably practicable.

M10.21 Where alternative methods are provided for the prevention of the build-up of oil mist
that may lead to a potentially explosive condition within the crankcase details are to be
submitted for consideration of individual classification societies.  The following information is
to be included in the details to be submitted for consideration:

• Engine particulars – type, power, speed, stroke, bore and crankcase volume.

• Details of arrangements prevent the build up of potentially explosive conditions within the
crankcase, e.g., bearing temperature monitoring, oil splash temperature, crankcase
pressure monitoring, recirculation arrangements.

• Evidence to demonstrate that the arrangements are effective in preventing the build up of
potentially explosive conditions together with details of in-service experience.

• Operating instructions and the maintenance and test instructions.

M10.22 Where it is proposed to use the introduction of inert gas into the crankcase to
minimise a potential crankcase explosion, details of the arrangements are to be submitted to
the classification society for consideration.

End of Document











Re-categorized as “recommendation”
No. 29

Devices for emergency operation of
propulsion steam turbines

In single screw ships fitted with cross compound steam turbines, the arrangements are to be such as to
enable safe navigation when the steam supply to any one of the turbines is required to be isolated. For this
emergency operation purpose the steam may be led directly to the L.P. turbine and either the H.P. or M.P.
turbine can exhaust direct to the condenser. Adequate arrangements and controls are to be provided for
these operating conditions so that the pressure and temperature of the steam will not exceed those which the
turbines and condenser can safely withstand.

The necessary pipes and valves for these arrangements are to be readily available and properly marked.
A fit up test of all combinations of pipes and valves is to be performed prior to the first sea trials.

The permissible power/speeds when operating without one of the turbines (all combinations) is to be
specified and information provided on board. 

The operation of the turbines under emergency conditions is to be assessed for the potential influence on
shaft alignment and gear teeth loading conditions.
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Safety devices of steam turbines

M26.1 Governors and speed control

M26.1.1 All main and auxiliary turbines are to be provided with overspeed protective devices to prevent
the design speed from being exceeded by more than 15%.

Where two or more turbines are coupled to the same gear wheel set, the Classification Society may agree
that only one overspeed protective device be provided for all the turbines.

M26.1.2 Arrangement is to be provided for shutting off the steam to the main turbines by suitable hand
trip gear situated at the manoeuvring stand and at the turbine itself.

Hand tripping for auxiliary turbines is to be arranged in the vicinity of the turbine overspeed protective
device.

M26.1.3 Where the main turbine installation incorporates a reverse gear, electric transmission,
controllable pitch propeller or other free-coupling arrangement, a separate speed governor in addition to
the overspeed protective device is to be fitted and is to be capable of controlling the speed of the
unloaded turbine without bringing the overspeed protective device into action.

M26.1.4 Where exhaust steam from auxiliary systems is led to the main turbine it is to be cut off at
activation of the overspeed protective device.

M26.1.5 Auxiliary turbines driving electric generators are to have both:

a speed governor which, with fixed setting, is to control the speed within the limit of 10% for
momentary variation and 5% permanent variation when the full load is suddenly taken off, and
an overspeed protective device which is to be independent of speed governor, and is to prevent the
design speed from being exceeded by more than 15% when the full load is suddenly taken off (see
M26.1.1).

M26.2 Miscellaneous safety arrangements

M26.2.1 Main ahead turbines are to be provided with a quick acting device which will automatically shut
off the steam supply in the case of dangerous lowering of oil pressure in the bearing lubricating system.
This device is to be so arranged as not to prevent the admission of steam to the astern turbine for braking
purposes.

Where deemed necessary by the Classification Society appropriate means are to be provided to protect
the turbines in case of:

abnormal axial rotor displacement,
excessive condenser pressure,
high condensate level.

M26.2.2 Auxiliary turbines having governors operated other than hydraulically in which the lubricating
oil is inherent in the system, are to be provided with an alarm device and a means of shutting off the
steam supply in the case of lowering of oil pressure in the bearing lubricating oil system.

M26.2.3 Main turbines are to be provided with a satisfactory emergency supply of lubricating oil which
will come into use automatically when the pressure drops below a predetermined value.

The emergency supply may be obtained from a gravity tank containing sufficient oil to maintain
adequate lubrication until the turbine is brought to rest or by equivalent means. If emergency pumps are
used these are to be so arranged that their operation is not affected by failure of the power supply.
Suitable arrangement for cooling the bearings after stopping may also be required.

M26
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M26.2.4 To provide a warning to personnel in the vicinity of the exhaust end steam turbines of excessive
pressure, a sentinel valve or equivalent is to be provided at the exhaust end of all turbines. The valve
discharge outlets are to be visible and suitably guarded if necessary. When, for auxiliary turbines, the inlet
steam pressure exceeds the pressure for which the exhaust casing and associated piping up to exhaust valve
are designed, means to relieve the excess pressure are to be provided.

M26.2.5 Non-return valves, or other approved means which will prevent steam and water returning to the
turbines, are to be fitted in bled steam connections.

M26.2.6 Efficient steam strainers are to be provided close to the inlets to ahead and astern high pressure
turbines or alternatively at the inlets to manoeuvring valves.

NOTE
The hand trip gear is understood as any device which is operated manually irrespective of the way the
action is performed, i.e. mechanically or by means of external power.

Bilge level alarms for unattended machinery
spaces

M27.1 All vessels are to be fitted with means for detecting a rise of water in the machinery space bilges
or bilge wells. Bilge wells are to be large enough to accommodate normal drainage during the unattended
period. The number and location of wells and detectors is to be such that accumulation of liquids may be
detected at all normal angles of heel and trim.

M27.2 Where the bilge pumps start automatically, means shall be provided to indicate if the influx of
liquid is greater than the pump capacity or if the pump is operating more frequently than would normally be
expected. In this case, smaller bilge wells to cover a reasonable period of time may be permitted. Where
automatically controlled bilge pumps are provided special attention shall be given to oil pollution
prevention requirements.

M27.3 Alarms are to be given at the main control station, engineers' accommodation area and at the
bridge.

Ambient reference conditions

For the purpose of determining the power of main and auxiliary reciprocating internal combustion engines,
the following ambient reference conditions apply for ships of unrestricted service:

Total barometric pressure 1000 mbar
Air temperature +45°C
Relative humidity 60%
Sea water temperature 32°C
(charge air coolant-inlet)

NOTE
The engine manufacturer shall not be expected to provide simulated ambient reference conditions at a test
bed.

M26
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Alarm systems for vessels with periodically
unattended machinery spaces

M29.1 Definition

The alarm system is intended to give warning of a condition in which deviation occurs outside the preset
limits on selected variables. The arrangement of the alarm display should assist in identifying the
particular fault condition and its location within the machinery space. Alarm systems, including those
incorporating programmable electronic systems, are to satisfy the environmental requirements of IACS
UR E10.

M29.2 General requirements

Where an alarm system is required by the Rules, the system is to comply with the conditions given in
M29.2.1 - M29.2.10.

M29.2.1 The system is to be designed to function independently of control and safety systems so that a
failure or malfunction in these systems will not prevent the alarm system from operating.  Common
sensors for alarms and automatic slowdown functions are acceptable as specified in M35 Table 1 and 2
as Gr 1.

M29.2.2 Machinery faults are to be indicated at the control locations for machinery.

M29.2.3 The system is to be so designed that the engineering personnel on duty are made aware that a
machinery fault has occurred.

M29.2.4 If the bridge navigating officer of the watch is the sole watchkeeper then, in the event of a
machinery fault being monitored at the control location for machinery, the alarm system is to be such
that this watchkeeper is made aware when:

(i) a machinery fault has occurred,
(ii) the machinery fault is being attended to,
(iii) the machinery fault has been rectified. Alternative means of communication between the bridge

area, the accommodation for engineering personnel and the machinery spaces may be used for this
function.

M29.2.5 Group alarms may be arranged on the bridge to indicate machinery faults. Alarms associated
with faults requiring speed reduction or the automatic shut down of propulsion machinery are to be
separately identified.

M29.2.6 The alarm system should be designed with self monitoring properties. In so far as practicable,
any fault in the alarm system should cause it to fail to the alarm condition.

M29.2.7 The alarm system should be capable of being tested during normal machinery operation. Where
practicable means are to be provided at convenient and accessible positions, to permit the sensors to be
tested without affecting the operation of the machinery.

M29.2.8 Upon failure of normal power supply, the alarm system is to be powered by an independent
standby power supply, e.g. a battery. Failure of either power supply to the alarm system is to be indicated
as a separate alarm fault. Where an alarm system could be adversely affected by an interruption in power
supply, change-over to the stand by power supply is to be achieved without a break.
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M29.2.9

(a) Alarms are to be both audible and visual. If arrangements are fitted to silence audible alarms they
are not to extinguish visible alarms.
(b) The local silencing of bridge or accommodation alarms is not to stop the audible machinery space
alarm.
(c) Machinery alarms should be distinguishable from other audible alarms, i.e. fire, CO2 flooding.
(d) The alarm system is to be so arranged that acknowledgement of visual alarms is clearly
noticeable.

M29.2.10 If an alarm has been acknowledged and a second fault occurs before the first is rectified, then
audible and visual alarms are to operate again.

Alarms due to temporary failures are to remain activated until acknowledged.

Safety systems for vessels with periodically
unattended machinery spaces

M30.1 Definition

The safety system is intended to operate automatically in case of faults endangering the plant so that:
(i) normal operating conditions are restored (by starting of standby units), or
(ii) the operation of the machinery is temporarily adjusted to the prevailing conditions (by reducing the

output of machinery), or
(iii) machinery and boilers are protected from critical conditions by stopping the machinery and shutting

off the fuel to the boilers respectively (shutdown).

M30.2 General requirements

M30.2.1 Where a safety system is required by the Rules, the system is to comply with M30.2.2 -
M30.2.8.

M30.2.2 Operation of the safety system shall cause an alarm.

M30.2.3 The safety system intended for the functions listed under M30.1 (iii) is to be independent of all
other control and alarm systems so that failure or malfunction in these systems will not prevent the safety
system from operating.  For the safety systems intended for functions listed under M30.1(i) and (ii),
complete independence of other control and alarm systems is not required.

M30.2.4 In order to avoid undesirable interruption in the operation of machinery, the system is to
intervene sequentially after the operation of alarm system by:

Starting of standby units,
load reduction or shutdown, such that the least drastic action is taken first.

M30.2.5 The system should be designed to 'fail safe'. The characteristics of 'fail safe' of a system is to be
evaluated on the basis not only of the safety system itself and its associated machinery, but also on the
inclusion of the whole machinery installation as well as the ship.

▼
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M30.2.6 Safety systems of different units of the machinery plant are to be independent. Failure in the
safety system of one part of the plant is not to interfere with the operation of the safety system in another
part of the plant.

M30.2.7 When the system has been activated, means are to be provided to trace the cause of the safety
action.

M30.2.8 When the system has stopped a unit, the unit is not to be restarted automatically before a
manual reset has been carried out.

Continuity of electrical power supply for
vessels with periodically unattended
machinery spaces

M31.1 The continuity of electrical power on vessels with periodically unattended machinery spaces is
to be assured in accordance with M31.2 and M31.3.

M31.2 For vessels having the electrical power requirements normally supplied by one ship's service
generator in case of loss of the generator in operation, there shall be adequate provisions for automatic
starting and connecting to the main switchboard of a standby generator of sufficient capacity to permit
propulsion and steering and to ensure the safety of the ship with automatic re-starting of the essential
auxiliaries including, where necessary, sequential operations. This standby electric power is to be
available automatically in not more than 45 seconds.

M31.3 For vessels having the electrical power requirements normally supplied by two or more ship's
service generating sets operating in parallel, arrangements are to be provided (by load shedding, for
instance) to ensure that in case of loss of one of these generating sets, the remaining ones are kept in
operation without overload to permit propulsion and steering and to ensure the safety of the ship.

M30
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M34

Scantlings of coupling flanges

M34.1 For intermediate, thrust and propeller shaft couplings having all fitted coupling bolts, the
coupling bolt diameter is not less than that given by the following formula:

where
d b = diameter (mm) of fitted coupling bolt

d = Rule diameter (mm), i.e., minimum required diameter of intermediate shaft made of material 
with tensile strength T, taking into account ice strengthening requirements where applicable

i = number of fitted coupling bolts
D = pitch circle diameter (mm) of coupling bolts
T = tensile strength (N/mm2) of the intermediate shaft material taken for calculation

T b = tensile strength (N/mm2) of the fitted coupling bolts material taken for calculation
while: T ≤ T b ≤ 1,7T, but not higher than 1000 N/mm2.

M34.2 The design of coupling bolts in the shaftline other than that covered by M34.1 are to be
considered and approved by the Classification Society individually.

M34.3 For intermediate shafts, thrust shafts and inboard end of propeller shafts the flange is to have a
minimum thickness of 0,20 times the Rule diameter d of the intermediate shaft or the thickness of the
coupling bolt diameter calculated for the material having the same tensile strength as the corresponding
shaft, whichever is greater.

Special consideration will be given by the Classification Societies for flanges having non-parallel faces,
but in no case is the thickness of the flange to be less than the coupling bolt diameter.

M34.4 Fillet radii at the base of the flange should in each case be not less than 0,08 times the actual shaft
diameter.

Fillets are to have a smooth finish and should not be recessed in way of nuts and bolt heads.

The fillet may be formed of multiradii in such a way that the stress concentration factor will not be
greater than that for a circular fillet with radius 0,08 times the actual shaft diameter.
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Scantlings of propeller shafts

UR M37 was replaced by UR M68 in February 2005.

M37

M37
(1981)

END
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M38

k-factors for different shaft design features
(intermediate shafts) - see M33

UR M38 was replaced by UR M68 in February 2005.

M38
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k-factors for different shaft design features 
(propeller shafts) - see M37

UR M39 was replaced by UR M68 in February 2005.
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M40

M40
(1981)

Ambient conditions – Temperatures

M40.1 The ambient conditions specified under M40.2 are to be applied to the layout, selection and
arrangement of all shipboard machinery, equipment and appliances as to ensure proper operation.

M40.2 Temperatures

Air

Water

NOTES
1. Electronic appliances are to be suitable for proper operation even with an air temperature of +55°C.
2. The Classification Society may approve other temperatures in the case of ships not intended for

unrestricted service.

Installations, Location, Temperature range (°C)
components arrangement

In enclosed spaces 0 to +452

Machinery and On machinery compo-
electrical nents, boilers, According to specific

installations 1 In spaces subject local conditions
to higher and lower
temperatures

On the open deck –25 to +452

Coolant Temperature (°C)

Seawater +322

Charge air coolant inlet to charge air cooler see UR M28

▼▼



M41

Automation - type testing conditions for
control and instrumentation equipment

UR E10 superseded UR M41 (1991)

M41
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M42 
(cont) 

Steering Gear 
 
Preamble 
 
In addition to the requirements contained in the Amendments to the 1974 SOLAS 
Convention, Chapter II–I Reg. 29 and 30, and related Guidelines (see Annex 2 of IMCO 
document MSC XLV/4) the following requirements apply to new ocean-going vessels of 500 
GRT and upwards. These requirements may be applied to other vessels at the discretion of 
the Classification Society. 
 
1. Plans and specifications 
 
Before starting construction, all relevant plans and specifications are to be submitted to the 
Classification Society for approval. 
 
2. Definitions 
 
The definitions relating to steering gear are given in Appendix 1. 
 
3. Power piping arrangements 
 
3.1 The power piping for hydraulic steering gears is to be arranged so that transfer 
between units can be readily effected. 
 
3.2 Where the steering gear is so arranged that more than one system (either power or 
control) can be simultaneously operated, the risk of hydraulic locking caused by single failure 
is to be considered. 
 
3.3 For all vessels with non-duplicated actuators, isolating valves are to be fitted at the 
connection of pipes to the actuator, and are to be directly fitted on the actuator. 
 
3.4 Arrangements for bleeding air from the hydraulic system are to be provided where 
necessary. 
 
3.5 Piping, joints, valves, flanges and other fittings are to comply with Classification 
Society requirements for Class 1 components. The design pressure is to be in accordance 
with paragraph M42.6.8. 
 
4. Rudder angle limiters 
 
Power-operated steering gears are to be provided with positive arrangements, such as limit 
switches, for stopping the gear before the rudder stops are reached. These arrangements are 
to be synchronized with the gear itself and not with the steering gear control. 
 
 
Note: 

 
1. This revision of UR M42 applies to ships contracted for construction (as defined in 

IACS PR29) on or after 1 July 2012. 
 
2. The “contracted for construction” date means the date on which the contract to build 

the vessel is signed between the prospective owner and the shipbuilder. For further 
details regarding the date of “contract for construction”, refer to IACS Procedural 
Requirement (PR) No. 29. 

M42 
(1981) 
(Rev.1 
1986) 
(Rev.2 
1995) 
(Rev.3 
1997) 
(Rev.4 
June 
2011) 
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(cont) 

5. Materials 
 
Ram cylinders; pressure housings of rotary vane type actuators; hydraulic power piping 
valves, flanges and fittings; and all steering gear components transmitting mechanical forces 
to the rudder stock (such as tillers, quadrants or similar components) should be of steel or 
other approved ductile material, duly tested in accordance with the requirements of the 
Classification Society. In general, such material should not have an elongation of less than 12 
per cent nor a tensile strength in excess of 650 N/mm2. 
 
Grey cast iron may be accepted for redundant parts with low stress level, excluding cylinders, 
upon special consideration. 
 
6. Design 
 
6.1 The construction should be such as to minimize local concentrations of stress. 
 
6.2 Welds 
 
a) The welding details and welding procedures should be approved. 
 
b) All welded joints within the pressure boundary of a rudder actuator or connecting parts 

transmitting mechanical loads should be full penetration type or of equivalent strength. 
 
6.3 Oil seals 
 
a) Oil seals between non-moving parts, forming part of the external pressure boundary, 

should be of the metal upon metal type or of an equivalent type. 
 
b) Oil seals between moving parts, forming part of the external pressure boundary, should be 

duplicated, so that the failure of one seal does not render the actuator inoperative. 
Alternative arrangements providing equivalent protection against leakage may be 
accepted at the discretion of the Administration. 
 

6.4 All steering gear components transmitting mechanical forces to the rudder stock, 
which are not protected against overload by structural rudder stops or mechanical buffers, are 
to have a strength at least equivalent to that of the rudder stock in way of the tiller. 
 
6.5 For piping, joints, valves, flanges and other fittings see paragraph M42.3.4. 
 
6.6 Rudder actuators other than those covered by Regulation 29.17 and relating 
Guidelines should be designed in accordance with Class 1 pressure vessels (notwithstanding 
any exemptions for hydraulic cylinders). 
 
6.7 In application of such rules the permissible primary general membrance stress is not 
to exceed the lower of the following values: 

 A
Bσ

 or B
yσ

 

where: 
 
σB = specified minimum tensile strength of material at ambient temperature 
 
σy = specified minimum yield stress or 2 per cent proof stress of the material, at ambient 

temperature 
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A and B are given by the Table 1. 
 
Table 1 

 
 
 
 
 
 
 
 
 

 
6.8 The design pressure is to be at least equal to the greater of the following: 
 
(i) 1.25 times the maximum working pressure, 
 
(ii) the relief valve setting. 
 
6.9 Accumulators, if any, are to comply with Classification Society requirements for 
pressure vessels. 
 
7. Dynamic loads for fatigue and fracture mechanic analysis 
 
The dynamic loading to be assumed in the fatigue and fracture mechanics analysis 
considering Regulation 29.2.2 and 29.17.1 and relating Guidelines, will be established at the 
discretion of the Classification Society. 
 
Both the case of high cycle and cumulative fatigue are to be considered. 
 
8. Hoses 
 
8.1 Hose assemblies of type approved by the Classification Society may be installed 
between two points where flexibility is required but should not be subjected to torsional 
deflection (twisting) under normal operating conditions. In general, the hose should be limited 
to the length necessary to provide for flexibility and for proper operation of machinery. 
 
8.2 Hoses should be high pressure hydraulic hoses according to recognized standards 
and suitable for the fluids, pressures, temperatures and ambient conditions in question. 
 
8.3 Burst pressure of hoses should not be less than four times the design pressure. 
 
9. Relief valves 
 
Relief valves for protecting any part of the hydraulic system which can be isolated, as 
required by Regulation 29.2.3 should comply with the following: 
 
(1) The setting pressure should not be less than 1.25 times the maximum working pressure. 
 
(2) The minimum discharge capacity of the relief valve(s) should not be less than the total 

capacity of the pumps, which can deliver through it (them), increased by 10 per cent. 
 
Under such conditions the rise in pressure should not exceed 10 per cent of the setting 
pressure. In this regard, due consideration should be given to extreme foreseen ambient 
conditions in respect of oil viscosity. 

 Steel Cast Steel Nodular Cast 
Iron 

 
A 
 

 
3.5 

 
4 

 
5 

 
B 
 

 
1.7 

 
2 

 
3 
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The Classification Society may require, for the relief valves, discharge capacity tests and/or 
shock tests. 
 
10. Electrical installations 
 
Electrical installations should comply with the requirements of the Classification Society. 
 
11. Alternative source of power 
 
Where the alternative power source required by Regulation 29.14 is a generator, or an engine 
driven pump, automatic starting arrangements are to comply with the requirements relating to 
the automatic starting arrangements of emergency generators. 
 
12. Monitoring and alarm systems 
 
12.1 Monitoring and alarm systems, including the rudder angle indicators, should be 
designed, built and tested to the satisfaction of the Classification Society. 
 
12.2 Where hydraulic locking, caused by a single failure, may lead to loss of steering, an 
audible and visual alarm, which identifies the failed system, shall be provided on the 
navigating bridge. 
 
NOTE: 
This alarm should be activated whenever.g: 
 

- position of the variable displacement pump control system does not correspond with 
given order; or 

- incorrect position of 3-way full flow valve or similar in constant delivery pump system 
is detected. 

 
13. Operating instructions 
 
Where applicable, following standard signboard should be fitted at a suitable place on 
steering control post on the bridge or incorporated into operating instruction on board: 
 
CAUTION 
 
IN SOME CIRCUMSTANCES WHEN 2 POWER UNITS ARE RUNNING 
SIMULTANEOUSLY THE RUDDER MAY NOT RESPOND TO HELM. IF THIS 
HAPPENS STOP EACH PUMP IN TURN UNTIL CONTROL IS REGAINED. 
 
The above signboard is related to steering gears provided with 2 identical power units 
intended for simultaneous operation, and normally provided with either their own control 
systems or two separate (partly or mutually) control systems which are/may be operated 
simultaneously. 
 
Note: Existing vessels according to SOLAS 1986 shall have minimum the above signboard,  
when applicable. 
 
14. Testing 
 
14.1 The requirements of the Classification Society relating to the testing of Class 1 
pressure vessels, piping and relating fittings including hydraulic testing apply. 
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14.2 A power unit pump is to be subjected to a type test. The type test shall be for a 
duration of not less than 100 hours, the test arrangements are to be such that the pump may 
run in idling conditions, and at maximum delivery capacity at maximum working pressure. 
During the test, idling periods are to be alternated with periods at maximum delivery capacity 
at maximum working pressure. The passage from one condition to another should occur at 
least as quickly as on board. During the whole test no abnormal heating, excessive vibration 
or other irregularities are permitted. After the test, the pump should be disassembled and 
inspected. Type tests may be waived for a power unit which has been proven to be reliable in 
marine service. 
 
14.3 All components transmitting mechanical forces to the rudder stock should be tested 
according to the requirements of the Classification Society. 
 
14.4 After installation on board the vessel the steering gear is to be subjected to the 
required hydrostatic and running tests. 
 
15. Trials 
 
The steering gear should be tried out on the trial trip in order to demonstrate to the Surveyor's 
satisfaction that the requirements of the Rules have been met. The trial is to include the 
operation of the following: 
 
(i) the steering gear, including demonstration of the performances required by Regulation 

29.3.2 and 29.4.2. For controllable pitch propellers, the propeller pitch is to be at the 
maximum design pitch approved for the maximum continuous ahead R.P.M. at the main 
steering gear trial. 

 If the vessel cannot be tested at the deepest draught, steering gear trials shall be 
conducted at a displacement as close as reasonably possible to full-load displacement 
as required by Section 6.1.2 of ISO 19019:2005 on the conditions that either the rudder 
is fully submerged (zero speed waterline) and the vessel is in an acceptable trim 
condition, or the rudder load and torque at the specified trial loading condition have been 
predicted and extrapolated to the full load condition.  
In any case for the main steering gear trial, the speed of ship corresponding to the 
number of maximum continuous revolution of main engine and maximum design pitch 
applies. 
 

(ii) the steering gear power units, including transfer between steering gear power units. 
 
(iii) the isolation of one power actuating system, checking the time for regaining steering 

capability. 
 

(iv) the hydraulic fluid recharging system. 
 
(v) the emergency power supply required by Regulation 29.14. 
 
(vi) the steering gear controls, including transfer of control and local control. 
 
(vii) the means of communication between the wheelhouse, engine room, and the steering 

gear compartment. 
 
(viii) the alarms and indicators required by regulations 29, 30 and M42.12, these tests may be 

effected at dockside. 
 

(ix) where steering gear is designed to avoid hydraulic locking this feature shall be
 demonstrated. 
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Appendix 1 
 
Definitions relating to steering gear 
 
1. Steering gear control system means the equipment by which orders are transmitted 
from the navigating bridge to the steering gear power units. Steering gear control systems 
comprise transmitters, receivers, hydraulic control pumps and their associated motors, motor 
controllers, piping and cables. 
 
2. Main steering gear means the machinery, rudder actuator(s), the steering gear power 
units, if any, and ancillary equipment and the means of applying torque to the rudder stock 
(e.g. tiller or quadrant) necessary for effecting movement of the rudder for the purpose of 
steering the ship under normal service conditions. 
 
3. Steering gear power unit means: 
 
(a) in the case of electric steering gear, and electric motor and its associated electrical 

equipment, 
 
(b) in the case of electrohydraulic steering gear, an electric motor and its associated 

electrical equipment and connected pump, 
 
(c) in the case of other hydraulic steering gear, a driving engine and connected pump. 
 
4. Auxiliary steering gear means the equipment other than any part of the main steering 
gear necessary to steer the ship in the event of failure of the main steering gear but not 
including the tiller, quadrant or components serving the same purpose. 
 
5. Power actuating system means the hydraulic equipment provided for supplying power 
to turn the rudder stock, comprising a steering gear power unit or units, together with the 
associated pipes and fittings, and a rudder actuator. The power actuating systems may share 
common mechanical components, i.e. tiller, quadrant and rudder stock, or components 
serving the same purpose. 
 
6. Maximum ahead service speed means the greatest speed which the ship is designed 
to maintain in service at sea at her deepest sea going draught at maximum propeller RPM 
and corresponding engine MCR. 
 
7. Rudder actuator means the component which converts directly hydraulic pressure into 
mechanical action to move the rudder. 
 
8. Maximum working pressure means the maximum expected pressure in the system 
when the steering gear is operated to comply with 29.3.2. 
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Document 



Bridge control of propulsion machinery for
unattended machinery spaces

M43.1 Under all sailing conditions, including manoeuvring, the speed, direction of thrust and, if
applicable, pitch of the propeller shall be fully controllable from the navigating bridge.

M43.2 In principle the remote control mentioned under M43.1 is to be performed by a single control
device for each independent propeller, with automatic performance of all associated services
including, where necessary, means of preventing overload and prolonged running in critical
speed ranges of the propelling machinery.

M43.3 The bridge control system is to be independent from the other transmission system; however,
one control lever for both system may be accepted.

M43.4 Operations following any setting of the bridge control device including reversing from the
maximum ahead service speed in case of emergency are to take place in an automatic sequence
and with time intervals acceptable to the machinery.

M43.5 The main propulsion machinery shall be provided with an emergency stopping device on the
navigating bridge and independent from the bridge control system.

M43.6 Remote starting of the propulsion machinery is to be automatically inhibited if conditions exist
which may hazard the machinery, e.g. shaft turning gear engaged, drop of lubricating oil
pressure.

M43.7 For steam turbines a slow-turning device should be provided which operates automatically if
the turbine is stopped longer than admissible. Discontinuation of this automatic turning from
the bridge must be possible.

M43.8 The design of the bridge control system shall be such that in case of its failure an alarm is
given. In this case the speed and direction of the propeller thrust is to be maintained until local
control is in operation, unless this is considered impracticable. In particular, lack of power
(electric, pneumatic, hydraulic) should not lead to major and sudden change in propulsion
power or direction of propeller rotation.

M43.9 The number of automatic consecutive attempts which fail to produce a start shall be limited to
maintain sufficient starting air pressure. An alarm shall be provided at an air pressure level,
which still permits main engine starting operation.

M43.10 It shall be possible for the propulsion machinery to be controlled from a local position even in
the case of failure in any part of the automatic or remote control systems.

M43.11 Remote control of the propulsion machinery shall be possible only from one control location at
one time; at such locations interconnected control positions are permitted.

M43.12 The control system shall include means to prevent the propelling thrust from altering
significantly when transferring control from one control to another.

M43.13 Each control location is to be provided with means to indicate which of them is in control.
Propolusion machinery orders from the navigating bridge shall be indicated in the engine
control room or at the manoeuvring platform, as appropriate.

M43.14 The transfer of control between the navigating bridge and machinery spaces shall be possible
only in the main machinery space or the main machinery control room.

M43
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A2
(cont)

Ventilation of Machinery Spaces
The ventilation of machinery spaces shall be according to the principles laid down in SOLAS
Regulation II-1/35 and supplied through suitably protected openings arranged in such a way
that they can be used in all weather conditions, taking into account Reg.17(3) and Reg.19 of
the 1966 Load Line Convention as amended by the Protocol of 1988.

The machinery spaces are those defined in SOLAS Regulation II-1/3.16.

Note:

1. Rev.2 of this UR is to be uniformly implemented by IACS Societies for ships contracted
for construction on or after 1 January 2012.

2. The "contracted for construction" date means the date on which the contract to build the
vessel is signed between the prospective owner and the shipbuilder. For further details
regarding the date of "contract for construction", refer to IACS Procedural Requirement
(PR) No. 29.
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Bridge control of propulsion machinery for 
attended machinery spaces

Installations shall comply with the requirements of M43. If the slow-turning device referred to in M43.7
is arranged to be operated manually, automatic operation will noMt be required.

Permissible limits of stresses due to
torsional vibrations for intermediate, thrust
and propeller shafts

UR M48 was replaced by UR M68 in February 2005.
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Availability of Machinery

Deleted in Dec 2003

(E8 has been merged with UR M49 to form a new UR M61 (Dec 2003))
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Deleted

Planned maintenance scheme (PMS) for
machinery
Deleted in May 2001
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M59

Control and Safety Systems for Dual Fuel
Diesel Engines

M59.1 Application

In addition to the requirements for oil firing diesel engines by the Classification Societies, and the
requirements contained in chapter 5 and 16 of the IGC Code*, as far as found applicable, the following
requirements are to be applied to dual-fuel diesel engines utilising high pressure Methane gas (NG:
Natural Gas) fuel injection (hereinafter referred to as DFD engines).

M59.2 Operation mode

2.1 DFD engines are to be of the dual-fuel type employing pilot fuel ignition and to be capable of
immediate change-over to oil fuel only.

2.2 Only oil fuel is to be used when starting the engine.

2.3 Only oil fuel is, in principle, to be used when the operation of an engine is unstable, and/or during
manoeuvring and port operations.

2.4 In case of shut-off of the gas fuel supply, the engines are to be capable of continuous operation by
oil fuel only.

M59.3 Protection of crankcase

3.1 Crankcase relief valves are to be fitted in way of each crankthrow.  The construction and
operating pressure of the relief valves are to be determined considering explosions due to gas leaks.

3.2 If a trunk piston type engine is used as DFD engine, the crankcase is to be protected by the
following measures.

(1) Ventilation is to be provided to prevent the accumulation of leaked gas, the outlet for
which is to be led to a safe location in the open through flame arrester.

(2) Gas detecting or equivalent equipment.  (It is recommended that means for automatic
injection of inert gas are to be provided).

(3) Oil mist detector.

3.3 If a cross-head type engine is used as DFD, the crankcase is to be protected by oil mist detector or
bearing temperature detector.

M59.4 Protection for piston underside space of cross-head type engine

4.1 Gas detecting or equivalent equipment is to be provided for piston underside space of cross-head
type engine.

M59.5 Engine Exhaust System

5.1 Explosion relief valves or other appropriate protection system against explosion are to be
provided in the exhaust, scavenge and air inlet manifolds.

* International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk,
mandatory under the 1983 amendments to 1974 SOLAS Convention.
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5.2 The exhaust gas pipes from DFD engines are not to be connected to the exhaust pipes of other
engines or systems.

M59.6 Starting air line

6.1 Starting air branch pipes to each cylinder are to be provided with effective flame arresters.

M59.7 Combustion Monitoring

7.1 A failure mode and effect analysis (FMEA) examining all possible faults affecting the combusion
process is to be submitted.

Details of required monitoring will be determined based on the outcome of the analysis.
However, the following table may serve as guidance:

* It is recommended that the gas master valve is also closed.

M59.8 Gas fuel supply to engine

8.1 Flame arresters are to be provided at the inlet to the gas supply manifold for the engine.

8.2 Arrangements are to be made so that the gas supply to the engine can be shut-off manually from
starting platform or any other control position.

8.3 The arrangement and installation of the gas piping are to provide the necessary flexibility for the
gas supply piping to accommodate the oscillating movements of DFD engine, without risk of
fatigue failure.

8.4 The connecting of gas line and protection pipes or ducts regulated in 9.1 to the gas fuel injection
valves are to provide complete coverage by the protection pipe or ducts.

M59.9 Gas fuel supply piping systems

9.1 Gas fuel piping may pass through or extend into machinery spaces or gas-safe spaces other than
accommodation spaces, service spaces and control stations provided that they fulfil one of the
following :

(1) The system complying with 16.3.1.1 of the IGC Code, and in addition, with (a), (b) and (c)
given below.

M59
cont’d
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Faulty condition Alarm Aut. shut-off of the
interlocked valves*

Function of gas fuel injection valves and pilot oil X X
fuel injection valves

Exhaust gas temperature at each cylinder outlet and X X
deviation from average

Cylinder pressure or ignition failure of each cylinder X X
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(a) The pressure in the space between concentric pipes is monitored continously.
Alarm is to be issued and automatic valves specified in 16.3.6 of the IGC Code
(hereinafter referred to as “interlocked gas valves”) and the master gas fuel valves
specified in 16.3.7 of the IGC Code (hereinafter referred to as “master gas valve”) are
to be closed before the pressure drops to below the inner pipe pressure (however, an
interlocked gas valve connected to vent outlet is to be opened).

(b) Construction and strength of the outer pipes are to comply with the
requirements of 5.2 of the IGC Code.

(c) It is to be so arranged that the inside of the gas fuel supply piping system
between the master gas valve and the DFD engine is to be automatically purged with
inert gas, when the master gas valve is closed; or

(2) The system complying with 16.3.1.2 of the IGC Code, and in addition, with (a) through (d)
given below.

(a) Materials, construction and strength of protection pipes or ducts and
mechanical ventilation systems are to be sufficiently durable against bursting and rapid
expansion of high pressure gas in the event of gas pipe burst.

(b) The capacity of mechanical ventilating system is to be determined considering
the flow rate of gas fuel and construction and arrangement of protective pipes or ducts,
as deemed appropriate by the Classification Society.

(c) The air intakes of mechanical ventilating systems are to be provided with non-
return devices effective for gas fuel leaks.  However, if a gas detector is fitted at the air
intakes, these requirements may be dispensed with.

(d) The number of flange joints of protective pipes or ducts is to be minimised; or

(3) Alternative arrangements to those given in paragraph 9.1(1) and (2) will be specially
considered based upon an equivalent level of safety.

9.2 High pressure gas piping system are to be ensured to have sufficient constructive strength by
carrying out stress analysis taking into account the stresses due to the weight of the piping system
including acceleration load when significant, internal pressure and loads induced by hog and sag
of the ships.

9.3 All valves and expansion joints used in high pressure gas fuel supply lines are to be of an
approved type.

9.4 Joints on entire length of the gas fuel supply lines are to be butt-welded joints with full
penetration and to be fully radiographed, except where specially approved by the Classification
Society.

9.5 Pipe joints other than welded joints at the locations specially approved by the society are to
comply with the appropriate standards recognised by the society, or those whose structural
strength has been verified through tests and analysis as deemed appropriate by the Classification
Society.

9.6 For all butt-welded joints of high pressure gas fuel supply lines, post-weld heat treatment are to be
performed depending on the kind of material.

M59.10 Shut-off of gas fuel supply

10.1 In addition to the causes specified in 16.3.6 of the IGC Code, supply of gas fuel to DFD engines is
to be shut off by the interlocked gas valves in case following abnormality occurs;

M59
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(1) Abnormality specified in 7.1
(2) DFD engine stops from any cause
(3) Abnormality specified in 9.1 (1)(a)

10.2 In addition to the causes specified in 16.3.7 of IGC Code, the master gas valve is to be closed in
case of any of the following:

(1) Oil mist detector or bearing temperature detector specified in 3.2(3) and 3.3 detects
abnormality.

(2) Any kind of gas fuel leakage is detected.
(3) Abnormality specified in 9.1(1)(a)
(4) Abnormality specified in 11.1

10.3 The master gas valve is recommended to close automatically upon activation of the interlocked
gas valves.

M59.11 Emergency stop of the DFD engines

11.1 DFD engine is to stopped before the gas concentration detected by the gas detectors specified in
16.2.2 of the IGC Code reached 60% of lower flammable limit.

M59.12 Gas fuel make-up plant and related storage tanks

12.1 Construction, control and safety system of high pressure gas compressors, pressure vessels and
heat exchangers constituting a gas fuel make-up plant are so arranged as to the satisfaction of the
Classification Society.

12.2 The possibility for fatigue failure of the high pressure gas piping due to vibration is to be
considered.

12.3 The possibility for pulsation of gas fuel supply pressure caused by the high pressure gas
compressor is to be considered.

M59
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Control and Safety of Gas Turbines for 
Marine Propulsion Use

M60.1 Governor and Over speed protective devices

M60.1.1

Main gas turbines are to be provided with over speed protective devices to prevent the turbine speed
from exceeding more than 15% of the maximum continuous speed.

M60.1.2

Where a main gas turbine incorporates a reverse gear, electric transmission, controllable pitch propeller
or other free-coupling arrangement, a speed governor independent of the over speed protective device is
to be fitted and is to be capable of controlling the speed of the unloaded gas turbine without bringing the
over speed protective device into action.

M60.2 Miscellaneous automatic safety devices

M60.2.1

Details of the manufacturer’s proposed automatic safety devices to safeguard against hazardous
conditions arising in the event of malfunctions in the gas turbine installation are to be submitted to the
Classification Society together with the failure mode and effect analysis.

M60.2.2

Main gas turbines are to be equipped with a quick closing device (shut-down device) which
automatically shuts off the fuel supply to the turbines at least in case of:

a) Over speed
b) Unacceptable lubricating oil pressure drop
c) Loss of flame during operation
d) Excessive vibration
e) Excessive axial displacement of each rotor (Except for gas turbines with rolling bearings)
f) Excessive high temperature of exhaust gas
g) Unacceptable lubricating oil pressure drop of reduction gear 
h) Excessive high vacuum pressure at the compressor inlet 

M60.2.3

The following turbine services are to be fitted with automatic temperature controls so as to maintain
steady state conditions throughout the normal operating range of the main gas turbine:

a) Lubricating oil supply
b) Oil fuel supply (or automatic control of oil fuel viscosity as alternative)
c) Exhaust gas

M60.2.4

Automatic or interlocked means are to be provided for clearing all parts of the main gas turbine of the
accumulation of liquid fuel or for purging gaseous fuel, before ignition commences on starting or
recommences after failure to start.

M60
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M60.2.5

Hand trip gear for shutting off the fuel in an emergency is to be provided at the manoeuvring station.

M60.2.6

Starting devices are to be so arranged that firing operation is discontinued and main fuel valve is closed
within pre-determined time, when ignition is failed.

M60.3 Alarming devices

M60.3.1

Alarming devices listed in table 1 are to be provided.

M60.3.2

Alarms marked with “*” in Table 1 are to be activated at the suitable setting points prior to arriving the
critical condition for the activation of shutdown devices.

M60.3.3

Suitable alarms are to be operated by the activation of shutdown devices.

M60
cont’d
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Table 1  List of alarm and shutdown

Alarm for high value

Alarm for low value

� Alarm activated
❐ Shut down

Monitoring parameter Alarm Shutdown

Turbine speed ❐

Lubricating oil pressure * ❐

Lubricating oil pressure of * ❐

reduction gear

Differential pressure across
lubricating oil filter

Lubricating oil temperature

Oil fuel supply pressure

Oil fuel temperature

Cooling medium temperature

Bearing temperature

Flame and ignition Failure � ❐

Automatic starting Failure �

Vibration * ❐

Axial displacement of rotor ❐

Exhaust gas temperature * ❐

Vacuum pressure at the * ❐

compressor inlet

Loss of control system �

▼▼



M61

Starting Arrangements of Internal Combustion
Engines

M61.1 Mechanical starting arrangements

M61.1.1  The arrangement for air starting is to be such that the necessary air for the first charge
can be produced on board without external aid.

M61.1.2  Where the main engine is arranged for starting by compressed air, two or more air 
compressors are to be fitted. At least one of the compressors is to be driven independent of the
main propulsion unit and is to have the capacity not less than 50 % of the total required.

M61.1.3 The total capacity of air compressors is to be sufficient to supply within one hour the
quantity of air needed to satisfy M61.1.5 by charging the receivers from atmospheric pressure.
The capacity is to be approximately equally divided between the number of compressors fitted,
excluding an emergency compressor which may be installed to satisfy M61.1.1.

M61.1.4  Where the main engine is arranged for starting by compressed air, at least two
starting air receivers of about equal capacity are to be fitted which may be used independently.

M61.1.5  The total capacity of air receivers is to be sufficient to provide, without their being
replenished, not less than 12 consecutive starts alternating between Ahead and Astern of each
main engine of the reversible type, and not less than six starts of each main non-reversible type
engine connected to a controllable pitch propeller or other device enabling the start without
opposite torque. The number of starts refers to engine in cold and ready to start conditions.
Additional number of starts may be required when the engine is in the warm running condition.
When other consumers such as auxiliary engines starting systems, control systems, whistle,
etc., are to be connected to starting air receivers, their air consumption is also to be taken into
account.

Regardless of the above, for multi-engine installations the number of starts required
for each engine may be reduced upon the agreement with the Classification Society depending
upon the arrangement of the engines and the transmission of their output to the propellers.

M61.2 Electrical starting

M61.2.1 Where the main engine is arranged for electric starting, two separate batteries are to
be fitted. The arrangement is to be such that the batteries cannot be connected in parallel. Each
battery is to be capable of starting the main engine when in cold and ready to start
conditions.The combined capacity of the batteries is to be sufficient without recharging to
provide within 30 minutes the number of starts of main engines are required above in case of
air starting.

M61.2.2 Electric starting arrangements for auxiliary engines are to have two separate batteries
or may be supplied by separate circuits from the main engine batteries when such are provided.
In the case of a single auxiliary engine only one battery may be required. The capacity of the
batteries for starting the auxiliary engines is to be sufficient for at least three starts for each
engine.

M61.2.3 The starting batteries are to be used for starting and the engine’s own monitoring
purposes only. Provisions are to be made to maintain continuously the stored energy at all
times.
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Alarms and safeguards for emergency diesel engines

1. Field of application

These requirements apply to diesel engines required to be immediately available in an
emergency and capable of being controlled remotely or automatically operated.

2. Information to be submitted

Information demonstrating compliance with these requirements is to be submitted to the
relevant Classification Society. The information is to include instructions to test the alarm and
safety systems.

3. Alarms and safeguards

.1 Alarms and safeguards are to be fitted in accordance with Table 1.

.2 The safety and alarm systems are to be designed to ‘fail safe’. The charateristics of the 
‘fail safe’ operation are to be evaluated on the basis not only of the system and its 
associated machinery, but also the complete installation, as well as the ship.

.3 Regardless of the engine output, if shutdowns additional to those specified in Table 1 are
provided except for the overspeed shutdown, they are to be automatically overridden 
when the engine is in automatic or remote control mode during navigation.

.4 The alarm system is to function in accordance with M29, with additional requirements 
that grouped alarms are to be arranged on the bridge.

.5 In addition to the fuel oil control from outside the space, a local means of engine 
shutdown is to be provided.

.6 Local indications of at least those parameters listed in Table 1 are to be provided within 
the same space as the diesel engines and are to remain operational in the event of 
failure of the alarm and safety systems.

Table 1

Parameter > 220kW <220kW

Fuel oil leakage from pressure pipes ❍ ❍

Lubricating oil temperature  

Lubricating oil pressure 

Oil mist concentration in crankcase1

Pressure or flow of cooling water 

Temperature of cooling water ( or cooling air ) 

Overspeed activated ❍ + ❐

Note:

1 for engines having a power of more than 2250 kW or a cylinder bore of more than 300mm.

M63
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Alarm for low value
Alarm for high value

❍ Alarm activated
❐ Shut down
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Design of integrated cargo and ballast
systems on tankers

1. Application

These requirements are applicable to integrated cargo and ballast systems installed on tankers
(i.e. cargo ships constructed or adapted for the carriage of liquid cargoes in bulk) contracted for
construction on or after 1 January 2004, irrespective of the size or type of the tanker.
Within the scope of these requirements, integrated cargo and ballast system means any
integrated hydraulic and/or electric system used to drive both cargo and ballast pumps
(including active control and safety systems and excluding passive components, e.g. piping).

2. Functional Requirements

The operation of cargo and/or ballast systems may be necessary, under certain emergency
circumstances or during the course of navigation, to enhance the safety of tankers.
As such, measures are to be taken to prevent cargo and ballast pumps becoming inoperative
simultaneously due to a single failure in the integrated cargo and ballast system, including its
control and safety systems.

3. Design features 

The following design features are, inter alia, to be fitted:

.1 the emergency stop circuits of the cargo and ballast systems are to be independent from
the circuits for the control systems. A single failure in the control system circuits or the
emergency stop circuits are not to render the integrated cargo and ballast system inoperative;

.2 manual emergency stops of the cargo pumps are to be arranged in a way that they are
not to cause the stop of the power pack making ballast pumps inoperable;

.3 the control systems are to be provided with backup power supply, which may be satisfied
by a duplicate power supply from the main switch board. The failure of any power supply is to
provide audible and visible alarm activation at each location where the control panel is fitted.

.4 in the event of failure of the automatic or remote control systems, a secondary means of
control is to be made available for the operation of the integrated cargo and ballast system.
This is to be achieved by manual overriding and/or redundant arrangements within the control
systems.

M64

M64
(April
2003)
(Rev.1
July
2004)

IACS Req. 2003/Rev.1 2004
M64-1

                                                         .
Note: 
1. This UR is to be uniformly implemented by all IACS Societies on tankers (as defined in M64.1) contracted for construction on 

or after 1 January 2004

2. The “contracted for construction” date means the date on which the contract to build the vessel is signed between the 

prospective owner and the shipbuilder.  For further details regarding the date of “contract for construction”, refer to IACS 

Procedural Requirement (PR) No. 29.
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Type Testing Procedure for Crankcase
Explosion Relief Valves
1. Scope

1.1 To specify type tests and identify standard test conditions using methane gas and air
mixture to demonstrate that classification society requirements are satisfied for
crankcase explosion relief valves intended to be fitted to engines and gear cases.

1.2 This test procedure is only applicable to explosion relief valves fitted with flame 
arresters.

Note:

Where internal oil wetting of a flame arrester is a design feature of an explosion relief
valve, alternative testing arrangements that demonstrate compliance with this UR may
be proposed by the manufacturer. The alternative testing arrangements are to be
agreed by the classification society. 

2. Recognised Standards

2.1 EN 12874:2001: Flame arresters – Performance requirements, test methods and 
limits for use.

2.2 ISO/IEC EN 17025:2005: General requirements for the competence of testing and
calibration laboratories.

2.3 EN 1070:1998: Safety of Machinery – Terminology.

2.4 VDI 3673: Part 1: Pressure Venting of Dust Explosions.

2.5 IMO MSC/Circular 677 – Revised Standards for the Design, Testing and Locating 
of Devices to Prevent the Passage of Flame into Cargo Tanks in Tankers

Note:
1) Engines are to be fitted with components and arrangements complying with this UR

when:

i) the engine is installed on existing ships (i.e. ships for which the date of contract for
construction is before 1 January 2008) and the date of application for certification of
the engine is on or after 1 January 2008; or

ii) the engine is installed on new ships (i.e. ships for which the date of contract for
construction is on or after 1 January 2008).

2) The “contracted for construction” date means the date on which the contract to build
the vessel is signed between the prospective owner and the shipbuilder. For further
details regarding the date of “contract for construction”, refer to IACS Procedural
Requirement (PR) No. 29.
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3. Purpose

3.1 The purpose of type testing crankcase explosion relief valves is fourfold:

3.1.1 To verify the effectiveness of the flame arrester.

3.1.2 To verify that the valve closes after an explosion.

3.1.3 To verify that the valve is gas/air tight after an explosion.

3.1.4 To establish the level of over pressure protection provided by the valve.

4. Test facilities

4.1 Test houses carrying out type testing of crankcase explosion relief valves are to meet
the following requirements:

4.1.1 The test houses where testing is carried out are to be accredited to a National 
or International Standard, e.g. ISO/IEC 17025, and are to be acceptable to the
classification societies.

4.1.2 The test facilities are to be equipped so that they can perform and record
 explosion testing in accordance with this procedure.

4.1.3 The test facilities are to have equipment for controlling and measuring a methane 
gas in air concentration within a test vessel to an accuracy of ± 0.1%.

4.1.4 The test facilities are to be capable of effective point-located ignition of a methane 
gas in air mixture.

4.1.5 The pressure measuring equipment is to be capable of measuring the pressure 
in the test vessel in at least two positions, one at the valve and the other at the 
test vessel centre. The measuring arrangements are to be capable of measuring and
recording the pressure changes throughout an explosion test at a frequency
recognising the speed of events during an explosion. The result of each test is to be
documented by video recording and by recording with a heat sensitive camera.

4.1.6 The test vessel for explosion testing is to have documented dimensions. The
dimensions are to be such that the vessel is not “pipe like” with the distance between
dished ends being not more than 2.5 times its diameter. The internal volume of the
test vessel is to include any standpipe arrangements.

4.1.7 The test vessel is to be provided with a flange, located centrally at one end
perpendicular to the vessel longitudinal axis, for mounting the explosion relief valve.
The test vessel is to be arranged in an orientation consistent with how the valve will be
installed in service, i.e., in the vertical plane or the horizontal plane.

4.1.8 A circular plate is to be provided for fitting between the pressure vessel flange and
valve to be tested with the following dimensions:

a) Outside diameter of 2 times the outer diameter of the valve top cover.

b) Internal bore having the same internal diameter as the valve to be tested.

IACS Req. 2005/Rev.2 2007/Corr.1 2007
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4.1.9 The test vessel is to have connections for measuring the methane in air mixture at the
top and bottom.

4.1.10 The test vessel is to be provided with a means of fitting an ignition source at a position
specified in item 5.3.

4.1.11 The test vessel volume is to be as far as practicable, related to the size and capability
of the relief valve to be tested. In general, the volume is to correspond to the
requirement in UR M9.3 for the free area of explosion relief valve to be not less than 
115cm2/m3 of crankcase gross volume.

Notes:

1. This means that the testing of a valve having 1150cm2 of free area, would require
a test vessel with a volume of 10m3.

2. Where the free area of relief valves is greater than 115 cm2/m3 of the crankcase
gross volume, the volume of the test vessel is to be consistent with the design
ratio.

3.    In no case is the volume of the test vessel to vary by more than +15% to -15% 
from the design cm2/m3 volume ratio.

5. Explosion test process

5.1 All explosion tests to verify the functionality of crankcase explosion relief valves 
are to be carried out using an air and methane mixture with a volumetric methane 
concentration of 9.5% ±0.5%. The pressure in the test vessel is to be not less 
than atmospheric and is not to exceed the opening pressure of the relief valve.

5.2 The concentration of methane in the test vessel is to be measured at the top and 
bottom of the vessel and these concentrations are not to differ by more than 0.5%.

5.3 The ignition of the methane and air mixture is to be made at the centreline of the test
vessel at a position approximately one third of the height or length of the test vessel
opposite to where the valve is mounted.

5.4 The ignition is to be made using a maximum 100 joule explosive charge.

6. Valves to be tested

6.1 The valves used for type testing (including testing specified in item 6.3) are to be
selected from the manufacturer’s normal production line for such valves by the 
classification society witnessing the tests.

6.2 For approval of a specific valve size, three valves are to be tested in accordance with
6.3 and 7. For a series of valves item 9 refers.

6.3 The valves selected for type testing are to have been previously tested at the
manufacturer’s works to demonstrate that the opening pressure is in accordance with
the specification within a tolerance of ± 20% and that the valve is air tight at a
pressure below the opening pressure for at least 30 seconds.
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Note:

This test is to verify that the valve is air tight following assembly at the manufacturer’s
works and that the valve begins to open at the required pressure demonstrating that
the correct spring has been fitted.

6.4 The type testing of valves is to recognise the orientation in which they 
are intended to be installed on the engine or gear case. Three valves of each size are
to be tested for each intended installation orientation, i.e. in the vertical and/or
horizontal positions.

7. Method

7.1 The following requirements are to be satisfied at explosion testing:

7.1.1 The explosion testing is to be witnessed by a classification society surveyor.

7.1.2 Where valves are to be installed on an engine or gear case with shielding
arrangements to deflect the emission of explosion combustion products, the 
valves are to be tested with the shielding arrangements fitted.

7.1.3 Successive explosion testing to establish a valve’s functionality is to be carried 
out as quickly as possible during stable weather conditions.

7.1.4 The pressure rise and decay during all explosion testing is to be recorded.

7.1.5 The external condition of the valves is to be monitored during each test for indication
of any flame release by video and heat sensitive camera.

7.2 The explosion testing is to be in three stages for each valve that is required to be 
approved as being type tested.

7.2.1 Stage 1:

7.2.1.1 Two explosion tests are to be carried out in the test vessel with the circular plate
described in 4.1.8 fitted and the opening in the plate covered by a 0.05mm thick
polythene film.

Note:

These tests establish a reference pressure level for determination of the capability of a
relief valve in terms of pressure rise in the test vessel, see 8.1.6.

7.2.2 Stage 2:

7.2.2.1 Two explosion tests are to be carried out on three different valves of the same 
size. Each valve is to be mounted in the orientation for which approval is sought i.e., in
the vertical or horizontal position with the circular plate described in 4.1.8 located
between the valve and pressure vessel mounting flange.
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7.2.2.2 The first of the two tests on each valve is to be carried out with a 0.05mm thick 
polythene bag, having a minimum diameter of three times the diameter of the 
circular plate and volume not less than 30% of the test vessel, enclosing the 
valve and circular plate. Before carrying out the explosion test the polythene bag is to
be empty of air. The polythene bag is required to provide a readily visible 
means of assessing whether there is flame transmission through the relief valve 
following an explosion consistent with the requirements of the standards 
identified in Section 2.

Note:

During the test, the explosion pressure will open the valve and some unburned
methane/air mixture will be collected in the polythene bag. When the flame reaches
the flame arrester and if there is flame transmission through the flame arrester, the
methane/air mixture in the bag will be ignited and this will be visible.

7.2.2.3 Provided that the first explosion test successfully demonstrated that there was 
no indication of combustion outside the flame arrester and there are no visible signs of
damage to the flame arrester or valve, a second explosion test without the 
polythene bag arrangement is to be carried out as quickly as possible after the first
test. During the second explosion test, the valve is to be visually monitored for any
indication of combustion outside the flame arrester and video records are to be kept
for subsequent analysis. The second test is required to demonstrate that the valve can
still function in the event of a secondary crankcase explosion.

7.2.2.4 After each explosion, the test vessel is to be maintained in the closed condition 
for at least 10 seconds to enable the tightness of the valve to be ascertained.  
The tightness of the valve can be verified during the test from the pressure/time 
records or by a separate test after completing the second explosion test.

7.2.3 Stage 3:

7.2.3.1 Carry out two further explosion tests as described in Stage 1. These further 
tests are required to provide an average baseline value for assessment of 
pressure rise, recognising that the test vessel ambient conditions may have 
changed during the testing of the explosion relief valves in Stage 2.

8. Assessment and records

8.1 For the purposes of verifying compliance with the requirements of this UR, the
assessment and records of the valves used for explosion testing is to address the
following:

8.1.1 The valves to be tested are to have evidence of design appraisal/approval by the 
classification society witnessing tests.

8.1.2 The designation, dimensions and characteristics of the valves to be tested are to 
be recorded. This is to include the free area of the valve and of the flame arrester and
the amount of valve lift at 0.2bar.

8.1.3 The test vessel volume is to be determined and recorded.
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8.1.4 For acceptance of the functioning of the flame arrester there is not to be any 
indication of flame or combustion outside the valve during an explosion test. This
should be confirmed by the test laboratory taking into account measurements from the
heat sensitive camera.

8.1.5 The pressure rise and decay during an explosion is to be recorded, with indication 
of the pressure variation showing the maximum overpressure and steady under-
pressure in the test vessel during testing. The pressure variation is to be
recorded at two points in the pressure vessel.

8.1.6 The effect of an explosion relief valve in terms of pressure rise following an 
explosion is ascertained from maximum pressures recorded at the centre of the 
test vessel during the three stages. The pressure rise within the test vessel due 
to the installation of a relief valve is the difference between average pressure of 
the four explosions from Stages 1 and 3 and the average of the first tests on the 
three valves in Stage 2. The pressure rise is not to exceed the limit specified by the
manufacturer.

8.1.7 The valve tightness is to be ascertained by verifying from the records at the time of
testing that an underpressure of at least 0.3bar is held by the test vessel for at least
10 seconds following an explosion. This test is to verify that the valve has effectively
closed and is reasonably gas-tight following dynamic operation during an explosion.

8.1.8 After each explosion test in Stage 2, the external condition of the flame arrester 
is to be examined for signs of serious damage and/or deformation that may affect the
operation of the valve.

8.1.9 After completing the explosion tests, the valves are to be dismantled and the 
condition of all components ascertained and documented.  In particular, any
indication of valve sticking or uneven opening that may affect operation of the valve is
to be noted. Photographic records of the valve condition are to be taken and included
in the report.

9. Design series qualification

9.1 The qualification of quenching devices to prevent the passage of flame can be 
evaluated for other similar devices of identical type where one device has been tested 
and found satisfactory.

9.2 The quenching ability of a flame arrester depends on the total mass of quenching 
lamellas/mesh.  Provided the materials, thickness of materials, depth of 
lamellas/thickness of mesh layer and the quenching gaps are the same, then the
same quenching ability can be qualified for different sizes of flame arresters subject to
(a) and (b) being satisfied.
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Where:

n1 = total depth of flame arrester corresponding to the number of lamellas of size 1
quenching device for a valve with a relief area equal to S1

n2 = total depth of flame arrester corresponding to the number of lamellas of size 2
                  quenching device for a valve with a relief area equal to S2

A1 = free area of quenching device for a valve with a relief area equal to S1

A2 = free area of quenching device for a valve with a relief area equal to S2

9.3 The qualification of explosion relief valves of larger sizes than that which has been
previously satisfactorily tested in accordance with Sections 7 and 8 can be evaluated
where valves are of identical type and have identical features of construction subject
to the following:

9.3.1 The free area of a larger valve does not exceed three times + 5% that of the valve that
has been satisfactorily tested.

9.3.2 One valve of the largest size, subject to 9.3.1, requiring qualification is subject to
satisfactory testing required by 6.3 and 7.2.2 except that a single valve will be
accepted in 7.2.2.1 and the volume of the test vessel is not to be less than one third of
the volume required by 4.1.11.

9.3.3 The assessment and records are to be in accordance with Section 8 noting that 8.1.6
will only be applicable to Stage 2 for a single valve.

9.4 The qualification of explosion relief valves of smaller sizes than that which has been
previously satisfactorily tested in accordance with Sections 7 and 8 can be evaluated
where valves are of identical type and have identical features of construction subject
to the following:

9.4.1 The free area of a smaller valve is not less than one third of the valve that has been
satisfactorily tested.

9.4.2 One valve of the smallest size, subject to 9.4.1, requiring qualification is subject to
satisfactory testing required by 6.3 and 7.2.2 except that a single valve will be
accepted in 7.2.2.1 and the volume of the test vessel is not to be more than the
volume required by 4.1.11.

9.4.3 The assessment and records are to be in accordance with Section 8 noting that 8.1.6
will only be applicable to Stage 2 for a single valve.

10. The report

10.1 The test facility is to deliver a full report that includes the following information
          and documents:

10.1.1 Test specification.

10.1.2 Details of test pressure vessel and valves tested.

10.1.3 The orientation in which the valve was tested, (vertical or horizontal position).
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10.1.4 Methane in air concentration for each test.

10.1.5 Ignition source.

10.1.6 Pressure curves for each test.

10.1.7 Video recordings of each valve test.

10.1.8 The assessment and records stated in 8.

11. Approval

11.1 The approval of an explosion relief valve is at the discretion of individual classification 
societies based on the appraisal plans and particulars and the test facility’s report of
the results of type testing.

End of

End Of
Document
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Draining and Pumping Forward Spaces in
Bulk Carriers
Application

1. This requirement applies to bulk carriers constructed generally with single deck, top-side
tanks and hopper side tanks in cargo spaces intended primarily to carry dry cargo in bulk, and
includes such types as ore carriers and combination carriers, which are contracted for
construction on or after 1 January 2005.

Dewatering capacity

2. The dewatering system for ballast tanks located forward of the collision bulkhead and for
bilges of dry spaces any part of which extends forward of the foremost cargo hold[1] is to be
designed to remove water from the forward spaces at a rate of not less than 320Am3/h, where A
is the cross-sectional area in m2 of the largest air pipe or ventilator pipe connected from the
exposed deck to a closed forward space that is required to be dewatered by these arrangements 

[1]. Reference is made to SOLAS regulation XII/13 and Unified Interpretation SC 179 "Dewatering of forward 

spaces of bulk carriers".

Note: 

1) The “contracted for construction” date means the date on which the contract to build the
vessel is signed between the prospective owner and the shipbuilder.  For further details
regarding the date of “contract for construction”, refer to IACS Procedural Requirement (PR)
No. 29.
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Type Testing Procedure for Crankcase
Explosion Relief Valves
1. Scope

1.1 To specify type tests and identify standard test conditions using methane gas and air
mixture to demonstrate that classification society requirements are satisfied for
crankcase explosion relief valves intended to be fitted to engines and gear cases.

1.2 This test procedure is only applicable to explosion relief valves fitted with flame 
arresters.

Note:

Where internal oil wetting of a flame arrester is a design feature of an explosion relief
valve, alternative testing arrangements that demonstrate compliance with this UR may
be proposed by the manufacturer. The alternative testing arrangements are to be
agreed by the classification society. 

2. Recognised Standards

2.1 EN 12874:2001: Flame arresters – Performance requirements, test methods and 
limits for use.

2.2 ISO/IEC EN 17025:2005: General requirements for the competence of testing and
calibration laboratories.

2.3 EN 1070:1998: Safety of Machinery – Terminology.

2.4 VDI 3673: Part 1: Pressure Venting of Dust Explosions.

2.5 IMO MSC/Circular 677 – Revised Standards for the Design, Testing and Locating 
of Devices to Prevent the Passage of Flame into Cargo Tanks in Tankers.

Note:
1) Engines are to be fitted with components and arrangements complying with this UR

when:

i) the engine is installed on existing ships (i.e. ships for which the date of contract for
construction is before 1 July 2008) and the date of application for certification of the
engine (i.e. the date of whatever document the Classification Society requires/accepts
as an application or request for certification of an individual engine) is on or after 1
July 2008; or

ii) the engine is installed on new ships (i.e. ships for which the date of contract for
construction is on or after 1 July 2008).

2) The “contracted for construction” date means the date on which the contract to build
the vessel is signed between the prospective owner and the shipbuilder. For further
details regarding the date of “contract for construction”, refer to IACS Procedural
Requirement (PR) No. 29.
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3. Purpose

3.1 The purpose of type testing crankcase explosion relief valves is fourfold:

3.1.1 To verify the effectiveness of the flame arrester.

3.1.2 To verify that the valve closes after an explosion.

3.1.3 To verify that the valve is gas/air tight after an explosion.

3.1.4 To establish the level of over pressure protection provided by the valve.

4. Test facilities

4.1 Test houses carrying out type testing of crankcase explosion relief valves are to meet
the following requirements:

4.1.1 The test houses where testing is carried out are to be accredited to a National 
or International Standard, e.g. ISO/IEC 17025, and are to be acceptable to the
classification societies.

4.1.2 The test facilities are to be equipped so that they can perform and record
 explosion testing in accordance with this procedure.

4.1.3 The test facilities are to have equipment for controlling and measuring a methane 
gas in air concentration within a test vessel to an accuracy of ± 0.1%.

4.1.4 The test facilities are to be capable of effective point-located ignition of a methane 
gas in air mixture.

4.1.5 The pressure measuring equipment is to be capable of measuring the pressure 
in the test vessel in at least two positions, one at the valve and the other at the 
test vessel centre. The measuring arrangements are to be capable of measuring and
recording the pressure changes throughout an explosion test at a frequency
recognising the speed of events during an explosion. The result of each test is to be
documented by video recording and by recording with a heat sensitive camera.

4.1.6 The test vessel for explosion testing is to have documented dimensions. The
dimensions are to be such that the vessel is not “pipe like” with the distance between
dished ends being not more than 2.5 times its diameter. The internal volume of the
test vessel is to include any standpipe arrangements.

4.1.7 The test vessel is to be provided with a flange, located centrally at one end
perpendicular to the vessel longitudinal axis, for mounting the explosion relief valve.
The test vessel is to be arranged in an orientation consistent with how the valve will be
installed in service, i.e., in the vertical plane or the horizontal plane.

4.1.8 A circular plate is to be provided for fitting between the pressure vessel flange and
valve to be tested with the following dimensions:

a) Outside diameter of 2 times the outer diameter of the valve top cover.

b) Internal bore having the same internal diameter as the valve to be tested.
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4.1.9 The test vessel is to have connections for measuring the methane in air mixture at the
top and bottom.

4.1.10 The test vessel is to be provided with a means of fitting an ignition source at a position
specified in item 5.3.

4.1.11 The test vessel volume is to be as far as practicable, related to the size and capability
of the relief valve to be tested. In general, the volume is to correspond to the
requirement in UR M9.3 for the free area of explosion relief valve to be not less than 
115cm2/m3 of crankcase gross volume.

Notes:

1. This means that the testing of a valve having 1150cm2 of free area, would require
a test vessel with a volume of 10m3.

2. Where the free area of relief valves is greater than 115 cm2/m3 of the crankcase
gross volume, the volume of the test vessel is to be consistent with the design
ratio.

3.    In no case is the volume of the test vessel to vary by more than +15% to -15% 
from the design cm2/m3 volume ratio.

5. Explosion test process

5.1 All explosion tests to verify the functionality of crankcase explosion relief valves 
are to be carried out using an air and methane mixture with a volumetric methane 
concentration of 9.5% ±0.5%. The pressure in the test vessel is to be not less 
than atmospheric and is not to exceed the opening pressure of the relief valve.

5.2 The concentration of methane in the test vessel is to be measured at the top and 
bottom of the vessel and these concentrations are not to differ by more than 0.5%.

5.3 The ignition of the methane and air mixture is to be made at the centreline of the test
vessel at a position approximately one third of the height or length of the test vessel
opposite to where the valve is mounted.

5.4 The ignition is to be made using a maximum 100 joule explosive charge.

6. Valves to be tested

6.1 The valves used for type testing (including testing specified in item 6.3) are to be
selected from the manufacturer’s normal production line for such valves by the 
classification society witnessing the tests.

6.2 For approval of a specific valve size, three valves are to be tested in accordance with
6.3 and 7. For a series of valves item 9 refers.

6.3 The valves selected for type testing are to have been previously tested at the
manufacturer’s works to demonstrate that the opening pressure is in accordance with
the specification within a tolerance of ± 20% and that the valve is air tight at a
pressure below the opening pressure for at least 30 seconds.
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Note:

This test is to verify that the valve is air tight following assembly at the manufacturer’s
works and that the valve begins to open at the required pressure demonstrating that
the correct spring has been fitted.

6.4 The type testing of valves is to recognise the orientation in which they 
are intended to be installed on the engine or gear case. Three valves of each size are
to be tested for each intended installation orientation, i.e. in the vertical and/or
horizontal positions.

7. Method

7.1 The following requirements are to be satisfied at explosion testing:

7.1.1 The explosion testing is to be witnessed by a classification society surveyor.

7.1.2 Where valves are to be installed on an engine or gear case with shielding
arrangements to deflect the emission of explosion combustion products, the 
valves are to be tested with the shielding arrangements fitted.

7.1.3 Successive explosion testing to establish a valve’s functionality is to be carried 
out as quickly as possible during stable weather conditions.

7.1.4 The pressure rise and decay during all explosion testing is to be recorded.

7.1.5 The external condition of the valves is to be monitored during each test for indication
of any flame release by video and heat sensitive camera.

7.2 The explosion testing is to be in three stages for each valve that is required to be 
approved as being type tested.

7.2.1 Stage 1:

7.2.1.1 Two explosion tests are to be carried out in the test vessel with the circular plate
described in 4.1.8 fitted and the opening in the plate covered by a 0.05mm thick
polythene film.

Note:

These tests establish a reference pressure level for determination of the capability of a
relief valve in terms of pressure rise in the test vessel, see 8.1.6.

7.2.2 Stage 2:

7.2.2.1 Two explosion tests are to be carried out on three different valves of the same 
size. Each valve is to be mounted in the orientation for which approval is sought i.e., in
the vertical or horizontal position with the circular plate described in 4.1.8 located
between the valve and pressure vessel mounting flange.
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7.2.2.2 The first of the two tests on each valve is to be carried out with a 0.05mm thick 
polythene bag, having a minimum diameter of three times the diameter of the 
circular plate and volume not less than 30% of the test vessel, enclosing the 
valve and circular plate. Before carrying out the explosion test the polythene bag is to
be empty of air. The polythene bag is required to provide a readily visible 
means of assessing whether there is flame transmission through the relief valve 
following an explosion consistent with the requirements of the standards 
identified in Section 2.

Note:

During the test, the explosion pressure will open the valve and some unburned
methane/air mixture will be collected in the polythene bag. When the flame reaches
the flame arrester and if there is flame transmission through the flame arrester, the
methane/air mixture in the bag will be ignited and this will be visible.

7.2.2.3 Provided that the first explosion test successfully demonstrated that there was 
no indication of combustion outside the flame arrester and there are no visible signs of
damage to the flame arrester or valve, a second explosion test without the 
polythene bag arrangement is to be carried out as quickly as possible after the first
test. During the second explosion test, the valve is to be visually monitored for any
indication of combustion outside the flame arrester and video records are to be kept
for subsequent analysis. The second test is required to demonstrate that the valve can
still function in the event of a secondary crankcase explosion.

7.2.2.4 After each explosion, the test vessel is to be maintained in the closed condition 
for at least 10 seconds to enable the tightness of the valve to be ascertained.  
The tightness of the valve can be verified during the test from the pressure/time 
records or by a separate test after completing the second explosion test.

7.2.3 Stage 3:

7.2.3.1 Carry out two further explosion tests as described in Stage 1. These further 
tests are required to provide an average baseline value for assessment of 
pressure rise, recognising that the test vessel ambient conditions may have 
changed during the testing of the explosion relief valves in Stage 2.

8. Assessment and records

8.1 For the purposes of verifying compliance with the requirements of this UR, the
assessment and records of the valves used for explosion testing is to address the
following:

8.1.1 The valves to be tested are to have evidence of design appraisal/approval by the 
classification society witnessing tests.

8.1.2 The designation, dimensions and characteristics of the valves to be tested are to 
be recorded. This is to include the free area of the valve and of the flame arrester and
the amount of valve lift at 0.2bar.

8.1.3 The test vessel volume is to be determined and recorded.
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8.1.4 For acceptance of the functioning of the flame arrester there is not to be any 
indication of flame or combustion outside the valve during an explosion test. This
should be confirmed by the test laboratory taking into account measurements from the
heat sensitive camera.

8.1.5 The pressure rise and decay during an explosion is to be recorded, with indication 
of the pressure variation showing the maximum overpressure and steady under-
pressure in the test vessel during testing. The pressure variation is to be
recorded at two points in the pressure vessel.

8.1.6 The effect of an explosion relief valve in terms of pressure rise following an 
explosion is ascertained from maximum pressures recorded at the centre of the 
test vessel during the three stages. The pressure rise within the test vessel due 
to the installation of a relief valve is the difference between average pressure of 
the four explosions from Stages 1 and 3 and the average of the first tests on the 
three valves in Stage 2. The pressure rise is not to exceed the limit specified by the
manufacturer.

8.1.7 The valve tightness is to be ascertained by verifying from the records at the time of
testing that an underpressure of at least 0.3bar is held by the test vessel for at least
10 seconds following an explosion. This test is to verify that the valve has effectively
closed and is reasonably gas-tight following dynamic operation during an explosion.

8.1.8 After each explosion test in Stage 2, the external condition of the flame arrester 
is to be examined for signs of serious damage and/or deformation that may affect the
operation of the valve.

8.1.9 After completing the explosion tests, the valves are to be dismantled and the 
condition of all components ascertained and documented.  In particular, any
indication of valve sticking or uneven opening that may affect operation of the valve is
to be noted. Photographic records of the valve condition are to be taken and included
in the report.

9. Design series qualification

9.1 The qualification of quenching devices to prevent the passage of flame can be 
evaluated for other similar devices of identical type where one device has been tested 
and found satisfactory.

9.2 The quenching ability of a flame arrester depends on the total mass of quenching 
lamellas/mesh.  Provided the materials, thickness of materials, depth of 
lamellas/thickness of mesh layer and the quenching gaps are the same, then the 
same quenching ability can be qualified for different sizes of flame arresters subject to
(a) and (b) being satisfied.
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Where:

n1 = total depth of flame arrester corresponding to the number of lamellas of size 1
quenching device for a valve with a relief area equal to S1

n2 = total depth of flame arrester corresponding to the number of lamellas of size 2
                  quenching device for a valve with a relief area equal to S2

A1 = free area of quenching device for a valve with a relief area equal to S1

A2 = free area of quenching device for a valve with a relief area equal to S2

9.3 The qualification of explosion relief valves of larger sizes than that which has been
previously satisfactorily tested in accordance with Sections 7 and 8 can be evaluated
where valves are of identical type and have identical features of construction subject
to the following:

9.3.1 The free area of a larger valve does not exceed three times + 5% that of the valve that
has been satisfactorily tested.

9.3.2 One valve of the largest size, subject to 9.3.1, requiring qualification is subject to
satisfactory testing required by 6.3 and 7.2.2 except that a single valve will be
accepted in 7.2.2.1 and the volume of the test vessel is not to be less than one third of
the volume required by 4.1.11.

9.3.3 The assessment and records are to be in accordance with Section 8 noting that 8.1.6
will only be applicable to Stage 2 for a single valve.

9.4 The qualification of explosion relief valves of smaller sizes than that which has been
previously satisfactorily tested in accordance with Sections 7 and 8 can be evaluated
where valves are of identical type and have identical features of construction subject
to the following:

9.4.1 The free area of a smaller valve is not less than one third of the valve that has been
satisfactorily tested.

9.4.2 One valve of the smallest size, subject to 9.4.1, requiring qualification is subject to
satisfactory testing required by 6.3 and 7.2.2 except that a single valve will be
accepted in 7.2.2.1 and the volume of the test vessel is not to be more than the
volume required by 4.1.11.

9.4.3 The assessment and records are to be in accordance with Section 8 noting that 8.1.6
will only be applicable to Stage 2 for a single valve.

10. The report

10.1 The test facility is to deliver a full report that includes the following information
          and documents:

10.1.1 Test specification.

10.1.2 Details of test pressure vessel and valves tested.

10.1.3 The orientation in which the valve was tested, (vertical or horizontal position).
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10.1.4 Methane in air concentration for each test.

10.1.5 Ignition source.

10.1.6 Pressure curves for each test.

10.1.7 Video recordings of each valve test.

10.1.8 The assessment and records stated in 8.

11. Approval

11.1 The approval of an explosion relief valve is at the discretion of individual classification 
societies based on the appraisal of plans and particulars and the test facility’s report of
the results of type testing.

End of

End Of
Document
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Type Testing Procedure for Crankcase Oil Mist 
Detection and Alarm Equipment 
 
1. Scope 
 
1.1 To specify the tests required to demonstrate that crankcase oil mist detection and 

alarm equipment intended to be fitted to diesel engines satisfy classification society 
requirements. 

 
   Note:   
 This test procedure is also applicable to oil mist detection and alarm equipment 

intended for gear cases.   
 
2. Recognised Standards 
 
2.1 IACS Unified Requirement E10 Test Specification for Type Approval. 
 
3. Purpose 
 
3.1 The purpose of type testing crankcase oil mist detection and alarm      
 equipment is seven fold: 
 
3.1.1 To verify the functionality of the system. 
 
3.1.2 To verify the effectiveness of the oil mist detectors. 
 
3.1.3 To verify the accuracy of oil mist detectors. 
 
3.1.4 To verify the alarm set points. 
 
3.1.5 To verify time delays between oil mist leaving the source and alarm activation.  
 
3.1.6 To verify functional failure detection. 
 
3.1.7 To verify the influence of optical obscuration on detection. 
 
 
Note:  
 
1)  Engines are to be fitted with crankcase oil mist detection and alarm equipment 

complying with this UR when: 
 
 i) an application for certification of an engine is dated on/after 1 January 2007; or 
  
 ii)  installed in new ships for which the date of contract for construction is on or after 
  1 January 2007. 
 
2) Rev.2 of this UR is to be uniformly implemented by IACS Societies from 1 July 2016. 
 
3) The “contracted for construction” date means the date on which the contract to build 

the vessel is signed between the prospective owner and the shipbuilder. For further 
details regarding the date of “contract for construction”, refer to IACS Procedural 
Requirement (PR) No. 29. 

M67 
(Jan 
2005) 
(Corr.1 
Nov 
2005) 
(Rev.1 
Oct 
2006) 
(Corr.1 
Oct 
2007) 
(Rev.2 
Feb 
2015) 
 



   M67 

            
     Page 2 of 7      IACS Req. 2005/Rev.2 2015 

M67 
(cont’d) 

4. Test facilities 
 
4.1 Test houses carrying out type testing of crankcase oil mist detection and alarm 

equipment are to satisfy the following criteria: 
 
4.1.1  A full range of facilities for carrying out the environmental and functionality tests 

required by this procedure shall be available and be acceptable to the classification 
societies. 

 
4.1.2  The test house that verifies the functionality of the equipment is to be equipped so that 

it can control, measure and record oil mist concentration levels in terms of mg/l to an 
accuracy of ± 10% in accordance with this procedure. 

 
4.1.3  When verifying the functionality, test houses are to consider the possible hazards 

associated with the generation of the oil mist required and take adequate precautions. 
IACS will accept the use of low toxicity, low hazard oils as used in other applications, 
provided it is demonstrated to have similar properties to SAE 40 monograde mineral 
oil specified. 

 
5. Equipment testing 
 
5.1 The range of tests is to include the following: 
 
5.1.1 For the alarm/monitoring panel: 
 
 (a)  Functional tests described in Section 6. 
 
 (b)  Electrical power supply failure test. 
 
 (c)  Power supply variation test. 
 
 (d)  Dry heat test. 
 
 (e)  Damp heat test. 
 
 (f)  Vibration test. 
 
 (g)  EMC test. 
 
 (h)  Insulation resistance test. 
 
 (i)  High voltage test. 
 
 (j)  Static and dynamic inclinations, if moving parts are contained. 
 
5.1.2 For the detectors: 
 
 (a)  Functional tests described in Section 6. 
 
 (b)  Electrical power supply failure test. 
 
 (c)  Power supply variation test. 
 
 (d)  Dry heat test. 
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 (e)  Damp heat test. 
 
 (f)  Vibration test. 
 
 (g) EMC test where susceptible.  
 
 (h) Insulation resistance test.  
 
 (i) High voltage test.  
 
 (j) Static and dynamic inclinations. 
 
6. Functional tests  
 
6.1 All tests to verify the functionality of crankcase oil mist detection and alarm equipment 

are to be carried out in accordance with 6.2 to 6.6 with an oil mist concentration in air, 
known in terms of mg/l to an accuracy of ±10%.   

 
6.2 The concentration of oil mist in the test chamber is to be measured in the top and 

 bottom of the chamber and these concentrations are not to differ by more than 10%.  
See also 8.1.1.1. 

   
6.3 The oil mist detector monitoring arrangements are to be capable of detecting oil mist 

in air concentrations of between  
 
 (a) 0 and 10% of the lower explosive limit (LEL) or  
 
 (b) between 0 and a percentage of weight of oil in air determined by the Manufacturer 

based on the sensor measurement method (e.g. obscuration or light scattering) that is 
acceptable to the Society taking into account the alarm level specified in 6.4. 

 
 Note: The LEL corresponds to an oil mist concentration of approximately 50mg/l  
 (~4.1% weight of oil in air mixture). 
 
6.4 The alarm set point for oil mist concentration in air is to provide an alarm at a 

maximum level corresponding to not more than 5% of the LEL or approximately 
2.5mg/l. 

 
6.5 Where alarm set points can be altered, the means of adjustment and indication of set 

points are to be verified against the equipment manufacturer’s instructions. 
 
6.6 The performance of the oil mist detector in mg/l is to be demonstrated. This is to 

include the following: 
 
 •  range (oil mist detector) 
 
 •  resolution (oil mist detector) 
 
 • sensitivity (oil mist detector) 
 
 Note:  

Sensitivity of a measuring system: quotient of the change in an indication of a 
measuring system and the corresponding change in a value of a quantity being 
measured. 
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 Resolution: smallest change in a quantity being measured that causes a perceptible 
change in the corresponding indication. 

 
6.7 Where oil mist is drawn into a detector via piping arrangements, the time delay 

between the sample leaving the crankcase and operation of the alarm is to be 
determined for the longest and shortest lengths of pipes recommended by the 
 manufacturer.  The pipe arrangements are to be in accordance with the 
manufacturer’s instructions/recommendations. Piping is to be arranged to prevent 
pooling of oil condensate which may cause a blockage of the sampling pipe over time. 

 
6.8 It is to be demonstrated that the openings of detector equipment does not become 

occluded or blocked under continuous splash and spray of engine lubricating oil, as 
may occur in the crankcase atmosphere. Testing is to be in accordance with 
arrangements proposed by the manufacturer and agreed by the classification society. 
The temperature, quantity and angle of impact of the oil to be used is to be declared 
and their selection justified by the manufacturer. 

 
6.9 Detector equipment may be exposed to water vapour from the crankcase atmosphere 

which may affect the sensitivity of the equipment and it is to be demonstrated that 
exposure to such conditions will not affect the functional operation of the detector 
equipment.  Where exposure to water vapour and/or water condensation has been 
identified as a possible source of equipment malfunctioning, testing is to demonstrate 
that any mitigating arrangements such as heating are effective. Testing is to be in 
accordance with arrangements proposed by the manufacturer and agreed by the 
classification society.   

   
 Note: 

This testing is in addition to that required by 5.1.2(e) and is concerned with the effects 
of condensation caused by the detection equipment being at a lower temperature than 
the crankcase atmosphere. 
 

6.10 It is to be demonstrated that an indication is given where lenses fitted in the 
equipment and used in determination of the oil mist level have been partially obscured 
to a degree that will affect the reliability of the information and alarm indication as 
required by M10.16. 

 
7. Detectors and alarm equipment to be tested 
 
7.1 The detectors and alarm equipment selected for the type testing are to be selected 

from the manufacturer’s normal production line by the classification society witnessing 
the tests. 

  
7.2 Two detectors are to be tested. One is to be tested in clean condition and the other in 

a condition representing the maximum level of lens obscuration specified by the  
 manufacturer. 

 
8. Method 
 
8.1 The following requirements are to be satisfied at type testing:  
 
8.1.1 Oil mist generation is to satisfy 8.1.1.1 to 8.1.1.5. 
 
8.1.1.1  The ambient temperature in and around the test chamber is to be at the standard 

atmospheric conditions defined in IACS Unified Requirement E10 Test Specification 
for Type Approval before any test run is started. 
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8.1.1.2 Oil mist is to be generated with suitable equipment using an SAE 40 monograde 
mineral oil or equivalent and supplied to a test chamber. The selection of the oil to be 
used is to take into consideration risks to health and safety, and the appropriate 
controls implemented. A low toxicity, low flammability oil of similar viscosity may be 
used as an alternative. The oil mist produced is to have an average (or arithmetic 
mean) droplet size not exceeding 5 µm. The oil droplet size is to be checked using the 
sedimentation method or an equivalent method to a relevant international or national 
standard. If the sedimentation method is chosen, the test chamber is to have a 
minimum height of 1m and volume of not less than 1m3.  

 
Note: 
The calculated oil droplet size using the sedimentation method represents the 
average droplet size. 

 
8.1.1.3 The oil mist concentrations used are to be ascertained by the gravimetric deterministic 

method or equivalent. Where an alternative technique is used its equivalence is to be 
demonstrated. 

 
 Note: 
 For this test, the gravimetric deterministic method is a process where the difference in 

weight of a 0.8 µm pore size membrane filter is ascertained from weighing the filter 
before and after drawing 1 litre of oil mist through the filter from the oil mist test 
chamber. The oil mist chamber is to be fitted with a recirculating fan. 

 
8.1.1.4 Samples of oil mist are to be taken at regular intervals and the results plotted against 

the oil mist detector output. The oil mist detector is to be located adjacent to where the 
oil mist samples are drawn off.   

 
8.1.1.5 The results of a gravimetric analysis are considered invalid and are to be rejected if 

the resultant calibration curve has an increasing gradient with respect to the oil mist 
detection reading. This situation occurs when insufficient time has been allowed for 
the oil mist to become homogeneous. Single results that are more than 10% below the 
calibration curve are to be rejected. This situation occurs when the integrity of the filter 
unit has been compromised and not all of the oil is collected on the filter paper. 

 
8.1.1.6The filters require to be weighed to a precision of 0.1mg and the volume of  
  air/oil mist sampled to 10ml. 
 
8.1.2 For type approval by a classification society the testing is to be witnessed by 

authorised personnel from the classification society. 
 
8.1.3  Oil mist detection equipment is to be tested in the orientation (vertical, horizontal or 

inclined) in which it is intended to be installed on an engine or gear case as specified 
by the equipment manufacturer. 

 
8.1.4  Type testing is to be carried out for each type of oil mist detection and alarm 

equipment for which a manufacturer seeks classification approval.  Where sensitivity 
levels can be adjusted, testing is to be carried out at the extreme and mid-point level 
settings. 

 
9. Assessment 
 
9.1 Assessment of oil mist detection equipment after testing is to address the following: 
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9.1.1 The equipment to be tested is to have evidence of design appraisal/approval by the 
 classification society witnessing tests.  

 
9.1.2  Details of the detection equipment to be tested are to be recorded and are to include: 
 
 • name of manufacturer; 
 
 • type designation; 
 
 •  oil mist concentration assessment capability and alarm settings; 
 
 • The maximum percentage level of lens obscuration used in 7.2. 
 
9.1.3  After completing the tests, the detection equipment is to be examined and the 

condition of all components ascertained and documented.  Photographic records of 
the monitoring equipment condition are to be taken and included in the report. 

 
10. Design series qualification 
 
10.1 The approval of one type of detection equipment may be used to qualify other devices 

having identical construction details. Proposals are to be submitted for consideration. 
 
11. The report 
 
11.1    The test house is to provide a full report which includes the following information and   
           documents: 
 
11.1.1 Test specification. 
 
11.1.2 Details of equipment tested. 
 
11.1.3 Results of tests. 
 
 To include a declaration by the manufacturer of the oil mist detector of its: 
 
 •  Performance, in mg/L; 
 
 •  Accuracy, of oil mist concentration in air; 
 
 •  Precision, of oil mist concentration in air; 
 
 •  Range, of oil mist detector; 
 
 •  Resolution, of oil mist detector; 
 
 •  Response time, of oil mist detector; 
 
 •  Sensitivity, of oil mist detector; 
 

•  Obscuration of sensor detection, declared as percentage of obscuration. 0% 
totally clean, 100% totally obscure; 

 
 •  Detector failure alarm; 
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12. Acceptance  
 
12.1 Acceptance of crankcase oil mist detection equipment is at the discretion of individual 

classification societies based on the appraisal plans and particulars and the test house 
report of the results of type testing.   

 
12.2 The following information is to be submitted to classification societies for acceptance 

of oil mist detection equipment and alarm arrangements: 
 
12.2.1 Description of oil mist detection equipment and system including alarms. 
 
12.2.2 Copy of the test house report identified in 11. 
 
12.2.3 Schematic layout of engine oil mist detection arrangements showing location of 

detectors/sensors and piping arrangements and dimensions. 
 
12.2.4 Maintenance and test manual which is to include the following information: 
 
 (a)  Intended use of equipment and its operation. 
 
 (b) Functionality tests to demonstrate that the equipment is operational and that any 
  faults can be identified and corrective actions notified.  
 
 (c)  Maintenance routines and spare parts recommendations. 
 
 (d)  Limit setting and instructions for safe limit levels. 
 
 (e)  Where necessary, details of configurations in which the equipment is and is not to 

be used.   
 
 
 
 
 
 
 

End of 
Document 
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Qualitative Failure Analysis for Propulsion and
Steering on Passenger Ships

1. Scope

Detailing a qualitative failure analysis for propulsion and steering for new passenger ships
including those having a length of 120 m or more or having three or more main vertical zones.

2. Note

This may be considered as the first step for demonstrating compliance with the revised
SOLAS Chapter II-2, Regulation 21 – SOLAS 2006 Amendments, Resolution MSC.216(82),
annex 3.

3. Objectives

3.1 For ships having at least two independent means of propulsion and steering to comply
with SOLAS requirements for a safe return to port, items (a) and (b) below are applicable:

(a) Provide knowledge of the effects of failure in all the equipment and systems due to fire
in any space, or flooding of any watertight compartment that could affect the
availability of the propulsion and steering.

(b) Provide solutions to ensure the availability of propulsion and steering upon such
failures in item (a).

3.2 Ships not required to satisfy the safe return to port concept will require the analysis of
failure in single equipment and fire in any space to provide knowledge and possible solutions
for enhancing availability of propulsion and steering.

4. Systems to be considered

4.1 The qualitative failure analysis is to consider the propulsion and steering equipment
and all its associated systems which might impair the availability of propulsion and steering.

4.2 The qualitative failure analysis should include:

(a) Propulsion and electrical power prime movers, e.g.,
• Diesel engines
• Electric motors

Note:

1. This UR is to be uniformly implemented by IACS Societies for Passenger Ships
contracted for construction on or after 1 January 2010.

2. The “contracted for construction” date means the date on which the contract to build
the vessel is signed between the prospective owner and the shipbuilder. For further
details regarding the date of “contract for construction”, refer to IACS Procedural
Requirement (PR) No. 29.

M69
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2008)
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(b) Power transmission systems, e.g.,
• Shafting
• Bearings
• Power converters
• Transformers
• Slip ring systems

(c) Steering gear
• Rudder actuator or equivalent for azimuthing propulsor
• Rudder stock with bearings and seals
• Rudder
• Power unit and control gear
• Local control systems and indicators
• Remote control systems and indicators
• Communication equipment

(d) Propulsors, e.g.,
• Propeller
• Azimuthing thruster
• Water jet

(e) Main power supply systems, e.g.,
• Electrical generators and distribution systems
• Cable runs
• Hydraulic
• Pneumatic

(f) Essential auxiliary systems, e.g.,
• Compressed air
• Oil fuel
• Lubricating oil
• Cooling water
• Ventilation
• Fuel storage and supply systems

(g) Control and monitoring systems, e.g.,
• Electrical auxiliary circuits
• Power supplies
• Protective safety systems
• Power management systems
• Automation and control systems

(h) Support systems, e.g.,
• Lighting
• Ventilation

To consider the effects of fire or flooding in a single compartment, the analysis is to address
the location and layout of equipment and systems.

5. Failure Criteria

5.1 Failures are deviations from normal operating conditions such as loss or malfunction
of a component or system such that it cannot perform an intended or required function.



M69

Page 3 of 3    IACS Req. 2008

M69
(cont)

5.2 The qualitative failure analysis should be based on single failure criteria, (not two
independent failures occurring simultaneously).

5.3 Where a single failure cause results in failure of more than one component in a
system (common cause failure), all the resulting failures are to be considered together.

5.4 Where the occurrence of a failure leads directly to further failures, all those failures
are to be considered together.

6. Verification of Solutions

6.1 The shipyard is to submit a report to class societies that identifies how the objectives
have been addressed.  The report is to include the following information:

(a) Identify the standards used for analysis of the design.

(b) Identify the objectives of the analysis.

(c) Identify any assumptions made in the analysis.

(d) Identify the equipment, system or sub-system, mode of operation of the equipment.

(e) Identify probable failure modes and acceptable deviations from the intended or
required function.

(f) Evaluate the local effects (e.g. fuel injection failure) and the effects on the system as a
whole (e.g. loss of propulsion power) of each failure mode as applicable.

(g) Identify trials and testing necessary to prove conclusions.

Note: All stakeholders (e.g., class, owners, shipyard and manufacturers) should as far as possible be
involved in the development of the report.

6.2 The report is to be submitted prior to approval of detail design plans. The report may
be submitted in two parts:

(a) A preliminary analysis as soon as the initial arrangements of different compartments
and propulsion plant are known which can form the basis of discussion.  This is to
include a structured assessment of all essential systems supporting the propulsion
plant after a failure in equipment, fire or flooding in any compartment casualty.

(b) A final report detailing the final design with a detailed assessment of any critical
system identified in the preliminary report.

6.3 Verification of the report findings are to be agreed between the class society and the
shipyard.

End of
Document
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