






SAF 03 – Risk Assessment 


	Risk Management

	Operation / Work activity being assessed:
	NEW FO REQUIREMENTS AT EU PORTS, US/CALIFORNIA, etc.

	
	 FORMCHECKBOX 
 Routine        FORMCHECKBOX 
 Non-routine

	Generated by: Vessel  FORMCHECKBOX 
 (record the name)
	 FORMCHECKBOX 
Office

	Code number (to be assigned by the Office): 2.13  


	FREQUENCY CATEGORY
	
	CONSEQUENCE CATEGORY
	
	RISK MATRIX

	5
	Frequent - Possibility of repeated incidents
	More often than once per voyage
	
	4
	Human losses / fatalities
	Major pollution / 

Full scale response
	Excessive/ high cost damage >$1000000
	Major national &  international impact
	
	
	FREQUENCY

	4
	Probable - Possibility of isolated incidents
	Once per  year
	
	3
	Serious injury to personnel
	Moderate pollution/ 

Significant resources  commitment
	Moderate  cost or damage 

(100000 –1000000$)
	Considerable impact
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	1
	2
	3
	4
	5

	3
	Occasional- Possibility of occurring sometime
	Once per 5 years
	
	2
	Number of minor injuries /  Medical treatment for personnel
	Little pollution / 

Limited response of short duration
	Little cost or damage 

($10000 – $ 100000)
	Slight impact
	
	CONSEQUENCE
	1
	L(1)
	L(2)
	L(3)
	M(4)
	M(5)

	
	
	
	
	
	
	
	
	
	
	
	2
	L(2)
	M(4)
	M(6)
	M(8)
	H(10)

	2
	Remote- Not likely to occur
	Once per 10 years
	
	1
	Few minor injuries
	Minimum pollution /

Little or no response needed
	Minimum cost / damage 

< $10000
	Zero impact
	
	
	3
	L(3)
	M(6)
	M(9)
	H(12)
	H(15)

	1
	Very unlikely- Practically impossible
	Once per  30 years or more
	
	
	
	
	
	
	
	
	4


	M(4)
	M(8)
	H(12)
	H(16)
	H(20)

	
	
	
	
	
	
	
	
	
	
	High=Intolerable Risk   Medium=Tolerable Risk    Low=Acceptable Risk


	Risk Assessment

	
	Risk Identification
	Risk Analysis
	Initial risk evaluation

	No
	Hazard
	Potential

hazardous event
	Existing control measures
	F
	C
	R

	1
	Lack of suitable low sulphur fuel oil (LSFO) onboard, in which case, the non-compliant vessel could face sanctions from the Port State.
	Moderate  cost 
or damage


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	2
	Ship’s failure of electric power supply during fuel switching operation in Aux. Generators after berthing, mainly due to a possible malfunction    of the Aux. Generators high pressure fuel pumps. Fuel temperature during change-over could cause sticking/ scuffing of high pressure fuel injection components as a result of thermal shock and reduced FO viscosity & lubricity at the high pressure fuel pump inlet.
	Moderate  cost 
or damage


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	3
	Possible malfunction of FO pumps due to operation with LSFO with a viscosity of 1.5-2 cst. Most FO pumps have been designed to operate with a fuel of a minimum viscosity of 2.0 – 2.2 cst. Therefore the use of LSFO could result in:

· Shortage of FO pumps capacity. Low viscosity of LSFO increases the amount of leakage inside the pump resulting in a reduction of discharge volume of FO pump (by about 30%).

· Leakage of fuel from pipe flanges, equipment seam and other fittings.

· Inadequate lubricity due to low sulphur content of LSFO, which could result in overheating of pumps.
Disrupt in the combustion process and functioning of FO treatment and service systems and associated equipment, due to excessive quantities of sludge caused by mixing incompatible fuel oils.  
	Moderate  cost 
or damage


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	5
	3
	15

	4
	Since the LSFO cannot be HFO but only a type of distillate oil with low viscosity (and consequently low inherent lubricity), serious problems may arise with the operation of the boiler (furnace flame, flame eye and burner), specifically:

· For boiler furnace flame, operation with LSFO does not make much difference; however, for systems with superheater section, the overall life span of heat tubes may be reduced to 50% or 30% of the originally anticipated (N/A for only saturated systems);

· The flame flicker in furnace is different for HFO and LSFO. Flame detector type unable to pick up the particular flame pattern when using LSFO and arising an error signal of non flame causing burner operation trip;
· Boiler burner assemblies consisting of concentric pipes, i.e. running of atomizing steam lines alongside of FO lines, may have problems when operating with LSFO, as in such case rise in temperature of LSFO may lead to its vaporization;

· Air required for entire discharge operation, if burner must have steam atomizing, would be very high.
	High cost or damage
	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	3
	4
	12

	5
	Due to the differing burn characteristics between residual FO and gas oil grades, a shortfall of heat transfer across the furnace water walls (and a corresponding decrease in generated steam flow rate) with a consequent increase in gas temperatures at the screen tubes / first superheater rows. The combined effect of this can be high secondary superheater tube temperatures leading to overstressing and failure.
	Moderate  cost 
or damage


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	6
	Concerns during fuel changeover from HFO to LSFO because the pipes and other parts of the FO pumping system are heated when using HFO. Heating may also occur from the tracing system or the HFO pre-heaters. LSFO flowing through the same hot piping may be vaporized, creating vapor locks and causing irregular fuel flow to injectors, resulting in engine stoppage.
	High cost or damage
	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	3
	4
	12

	7
	Sticking/scuffing of high pressure FO injection components: When changing engine operation from HFO to LSFO, rapid or uneven  temperature change could cause thermal shock creating uncontrolled clearance adaptation, which can lead to sticking/scuffing of   the fuel valves, fuel pump plungers, suction valves or fuel pump seizure. This can cause an unexpected shut down of main or auxiliary engine(s). Maximum temp. gradient must not exceed 15 (c/min.   
	Moderate  cost 
or damage


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	8
	Inadequate design of Aux. Boiler burner tip when using LSFO since the burner tip drilling size and configuration is based upon the characteristics of the fuel to be used (due to a difference in calorific value, density and flow).
	Moderate  cost or damage 


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	3
	3
	9

	9
	Use of steam atomization in the Aux. Boilers oil sprayer when using LSFO could result in vaporization of LSFO before exiting the burner tip and this could lead to flame instability, improper combustion and possibly flame extinguishment.
	Moderate  cost or damage 


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	10
	Incorrect functioning / positioning of igniters which could result in inadequate ignition of the fuel spray on start up.
	Moderate  cost or damage 


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	11
	Automated combustion control system functions, set up to operate with HFO, not operating correctly after fuel change-over to LSFO.
	Moderate  cost or damage 


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	5
	3
	15

	12
	Prolonged engine operation with incompatible crankcase or cylinder lubricating oil could result in accelerated piston ring/liner wear when TBN does not suffice to neutralize the sulphur acid. This can cause an unexpected shut down of the main or auxiliary engine(s).
	Moderate  cost or damage 


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	13
	Increased risk of explosion following a flame failure in case of non-automatic post purging.
	· Moderate  cost or damage 

· Serious injury to personnel
	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	14
	Explosion risks connected to the use of highly volatile fuels, with a flashpoint lower than 60°C.
	· Moderate  cost or damage 

· Serious injury to personnel
	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	15
	Loss of sufficient oil film thickness due to liner lacquering. This can cause an unexpected shut down of the main or auxiliary engine(s), resulting to possible break-out.
	Moderate  cost or damage 


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	5
	3
	15

	16
	Unauthorized modifications in the Aux. Generators and Boilers system.
	Moderate  cost or damage 


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	17
	Inadequate familiarization with the necessary procedures for safe use of LSFO onboard.
	· Moderate  cost or damage 

· Serious injury to personnel
	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to scope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	18
	Reduce performance during discharging due to auxiliary equipment stoppage malfunction.
	Moderate  cost or damage 


	· References to Boiler, D/Gen and M/Eng operations and measures for Prevention of soot fires, funnel fires and sparks in the Company’s system manuals.
· Investigation by the Office of the vessel’s own resources to cope with the problems arising.

· Seeking advice by external specialists, Class Societies and manufacturers.
	4
	3
	12

	19
	Hazards that may be caused by the above operational problems include:

(i) Hazards related to flame failure and flame eye reaction time; in such case, given the existence of unburned LSFO, an automatic purge may lead in the formation of a rich gas mixture with air which may ignite, if a suitable hot surface exists, leading to fire and explosion in the uptake.

(ii) Hazards related to setting-up of procedures to be implemented after a flame eye failure.

(iii) Hazards related to the type of boiler burner assembly in use, including need to invest to new equipment.

(iv) Hazards in association to fuel lines lay-out: steam tracing should be avoided / if not possible make sure steam supply to steam tracing can be shift-off  / not be near a high temp pipe.

(v) Defining air-fuel ratio when changing-over operations; whether this to be done automatically or manually should be considered.

(vi) Hazards related to failure of fuel transfer pumps.

(vii) Hazards related to Inert Gas system performance.
	
	
	
	
	

	Note F: Frequency, C: Consequence, R: Risk


	Risk Treatment
	Residual risk evaluation

	Hazard No.
	Additional Risk Control Measures
	Responsible
	Action Timeline 
	F
	C
	R

	1
	A. Market investigation for availability of suitable fuel oil.
	Operations Manager / C/E
	From 01/11/2009
	1
	3
	3

	
	B. Storage of suitable quantity of LSFO onboard to be ensured, taking in account possible delays in port and D/G consumption.
	Operations Manager / C/E
	Prior calling EU and Californian Ports
	
	
	

	
	C. For T/C vessels, Charterers to be promptly informed so as to ensure the supply of the compliant fuel.
	Operations Manager
	From 01/11/2009
	
	
	

	2
	A. MGO tanks (including capacity) and systems should be arranged to facilitate effective change over. Tanks for LSFO storage is not advisable to be ex-HFO settling tanks, being adjacent to a HFO service or settling tank, which would be heated. An option is that an existing normal MDO/MGO tank may be used. Installation of dedicated MGO Service tanks may be also necessary due to operational considerations. Guidance to be given to the C/E.
	Technical Manager / C/E
	Prior 01/01/2010


	1
	3
	3

	
	B. In general, purification of MGO may not be required. However, some engine makers may recommend purification. In that case, the purifier operational details to be in accordance with the maker’s instructions.
	Technical Manager / C/E
	Prior calling EU and Californian Ports
	
	
	

	3
	A Replacement or adaptation of FO transfer screw pumps, booster, circulation and feed pumps to accommodate low viscosity LSFO (if necessary); alternatively LSFO may be cooled to increase viscosity, even if this option introduces:

· Additional capital investment;

· Hazards due to failure of cooling system.

Option 1

A cooler to be installed with the aim of cooling LSFO so as to increase the fuel viscosity level in order to enable the existing pumps operating with LSFO until their replacement (if applicable) with new ones designed for LSFO. 

Option 2

LSFO cooling is not considered as feasible solution.
	Technical Manager
	As per suppliers’ schedule 
for delivery
	1
	3
	3

	
	B Lubricating oil with high levels of alkaline additives i.e. high-BN (base number) oil recommended by many manufacturers for use with high sulphur fuels. Therefore, a lower TBN (total base number) crankcase oil for medium speed engines (i.e. trunk-type) or cylinder lube oil for slow speed engines (cross-head type) should be selected if a distillate fuel (MDO or MGO) is going to be used permanently or for a prolonged period of time.
	Technical Manager / C/E
	Prior calling EU and Californian Ports
	
	
	

	
	C In addition to selecting lower TBN lubricating oil with the use of LSFO, it may also be necessary to adjust the cylinder lubrication feed rate to match the total alkaline content of the cylinder oil with that in the FO in accordance with a specific formula. If LSFO are used predominantly, low-BN cylinder oil is generally recommended by manufacturers, either BN40 or BN50 oil as compared to the typical BN70 lubricating oil used with HFO. Where frequent FO changes are necessary due to the vessel’s trading pattern, a second grade of cylinder oil with a lower Base number (BN) than the first to be considered.
	Technical Manager / C/E
	Prior calling EU and Californian Ports
	
	
	

	
	D Ensure that burning fuel shut-off valves provide a complete and reliable closure so that there is no leakage of fuel (fuel dribble) from shut-down burners into the boiler furnace space.
	C/E
	Prior calling EU and Californian Ports
	
	
	

	
	E Spare ball bearings and mechanical seals for fuel oil Feed / Booster / Circulation / Transfer pumps to be available.
	Technical Manager
	Prior 01/01/2010
	
	
	

	
	F If burner assembly with concentric pipes, consider either to replace with one with parallel lines or stem atomizing with an air compressor to be provided.
	Technical Manager
	Prior 01/01/2010
	
	
	

	4
	A In case of significant quantities of the different fuel oils are mixed in the tanks, compatibility testing to be undertaken to prevent the formation of excessive quantities of sludge. 
	C/E
	Prior calling EU and Californian Ports
	1
	4
	4

	
	B Consider modification of fuel lines in order to use separate lines for HFO and LSFO; the reason is that LSFO has scouring properties which would dislodge Sludge / wax and clog filters or block controls and pressure gauge lines.
	Technical Manager
	In next DD
	
	
	

	5
	A Order for each Aux. Boiler the suitable “modification package” as per maker’s proposal in order to allow Aux. Boilers to operate safely with LSFO. These modification take in account the following parts:

a) Burner tips;

b) Burner lance design for steam atomization;

c) Flame detectors;

d) Program upgrade for LSFO burning; and

e) Automatic post purging function if needed.
	Technical Manager
	In next DD 
	1
	3
	3

	
	B Boiler flame eye replacement with dual type (Class approved, if possible) (used for both HFO and MGO / LSFO).
	   Technical Manager
	As per suppliers’ schedule 
for delivery
	
	
	

	
	C Ensure that all boiler flame detection and related safety systems are operating correctly. In case of flame detectors, it must be ensured that they are correctly positioned to pick out the flame pattern which is encountered with a gas oil grade of fuel.
	C/E
	Prior calling EU and Californian Ports
	
	
	

	
	D Consider re-direction of recirculation lines from boiler burner, pumps and generators to corresponding tank
	Technical Manager
	In next DD 
	
	
	

	
	E All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager


	Prior 01/01/2010
	
	
	

	6
	In order to prevent vapor locks caused by the flowing of MGO through the same hot piping of HFO, MGO is not to be used through heated pipes to engines. In this case, tracing steam to be closed. 
	C/E
	During change over process
	1
	4
	4

	7
	A During engine operation with LSFO, since the engine jacket cooling water temperature can be lower than that with the engine operating with HFO, the FW Generator to be checked, temperature carefully monitored and re-adjustment made, if necessary. 
	C/E
	During calling EU Ports and Californian ports
	1
	3
	3

	
	B During the change-over process it may be necessary to re-set or re-adjust various equipment (i.e. control valves, temperature sensors, viscosity meter/ controller, etc.) employed in the monitoring and control systems, unless this is accomplished automatically. Where manually adjusted, this should be in accordance with the engine maker’s recommendations.
	C/E
	During change over process
	
	
	

	
	C Circular(s) to be circulated to all managed vessels outlining the necessary procedures to be implemented for fuel change over and safe use of LSFO.
	Technical Manager
	
	
	
	

	8
	All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager


	Prior calling EU and Californian Ports
	1
	3
	3

	9
	A Due to possibility of fire / explosion in case of automatic purge following a flame failure, the system to be provided with a manual purge cycle, which needs to be done after a specified and approved delay. 
	Technical Manager / C/E
	Prior calling EU and Californian Ports
	1
	3
	3

	
	B All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager


	
	
	
	

	10
	A Due to possibility of fire / explosion in case of automatic purge following a flame failure, the system to be provided with a manual purge cycle, which needs to be done after a specified and approved delay. 
	Technical Manager / C/E
	Prior calling EU and Californian Ports
	1
	3
	3

	
	B All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager


	
	
	
	

	11
	A Due to possibility of fire / explosion in case of automatic purge following a flame failure, the system to be provided with a manual purge cycle, which needs to be done after a specified and approved delay. 
	Technical Manager / C/E
	Prior calling EU and Californian Ports
	1
	3
	3

	
	B All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager
	
	
	
	

	12
	A More frequent inspection of engine through scavenging ports.
	Technical Manager / C/E
	Every 500 hours
	1
	3
	3

	
	B Due to possibility of fire / explosion in case of automatic purge following a flame failure, the system to be provided with a manual purge cycle, which needs to be done after a specified and approved delay. 
	Technical Manager / 

C/E
	Prior calling EU and Californian Ports
	
	
	

	
	C All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager


	Prior calling EU and Californian Ports
	
	
	

	13
	All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager


	Prior calling EU and Californian Ports
	1
	3
	3

	14
	Fuels with a flashpoint lower than 60°C must not be used on board (SOLAS CH.II-2 Part B Reg. 4 par 2.1.1). Hence it is important to have the flashpoint confirmed prior to bunkering as it is a required element of the Bunker Delivery Note (BDN). In the event that a too low flashpoint is confirmed (lower than 60°C) after bunkering, contact the Company for instructions on how to proceed.
	Technical Manager / C/E
	Prior

bunkering
	1
	3
	3

	15
	A Frequent inspection of exhaust gases temperatures to be conducted.
	Technical Manager / C/E
	During calling EU Ports and Californian ports
	1
	3
	3

	
	B All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager


	Prior calling EU and Californian Ports
	
	
	

	
	C More frequent inspection of exhaust temperatures and liner condition.
	Technical Manager / C/E
	Every 500 hours
	
	
	

	16
	A In case modifications that affect the combustion process are needed, these must comply with MARPOL Annex VI. If it is necessary for the engine manufacturer to install some specific components for operation on certain fuel grades or for certain operational requirements, these components must have been covered by testing to demonstrate their suitability as allowable alternative NOx components or settings of that particular Engine group or Family. The engine manufacturer must confirm that the modification was covered by the configurations used during emission testing of the engine. Otherwise additional test may be needed.
	Technical Manager
	When modification is carried out
	1
	3
	3

	
	B Any modifications to existing Aux. Boilers or associated systems to be in compliance with makers’ recommendations and be subject to Classification Societies approval.
	Technical Manager
	Prior calling EU and Californian Ports
	
	
	

	
	C Any modification to existing Aux. Boilers or associated systems to be carried out by authorised technicians and be subject to a commissioning test.
	Technical Manager
	Prior calling EU and Californian Ports
	
	
	

	17
	A E/R procedures to be revised to cope with LSFO new requirements and the consequent changes / modifications of equipment/systems, such as:

· Change over procedure from HFO to MGO/LSFO and vice-versa.

· New automation timings.

· LSFO storage, pumping and circulation.
	Technical Manager
	Prior calling EU and Californian Ports
	1
	3
	3

	
	B Extra training to be arranged for crew in order to be familiar with new regulations, procedures and systems:

· Changing-over procedures and new automation specifications. All engine officers to be trained onboard on fuel change over procedure by carrying also a hands-on operation. A training session to be organized onboard and refreshed at appropriate intervals (i.e. prior calling at a EU port) for familiarizing the responsible crew with necessary procedures for fuel change over and safe use of LSFO.

· Correct storage of LSFO and avoid mixing-up with the rest ship’s fuels.
	Technical Manager /
DPA / 

C/E 
	Prior calling EU and Californian Ports
	
	
	

	
	C Circular(s) to be circulated to all managed vessels outlining the necessary procedures to be implemented for fuel change over and safe use of LSFO.
	Technical Manager
	Prior calling EU and Californian Ports
	
	
	

	18
	A All critical points to be identified and be assured that no additional hazards are imposed in particular with respect to: Flame detection and related systems are operated correctly, purging (post/aft), spark ignition, short fall on heat transfer with possible consequence of overheating of  some parts of furnace and possible derating, reconsideration of base load setting of each mode of operation, mobilization of deposits, additional measures when turbo alternators are fed from boilers to be implemented. For rotary cup burner the fitting of suitable heat shield may be necessary.
	Technical Manager


	Prior calling EU and Californian Ports
	1
	3
	3

	
	B Circular(s) to be circulated to all managed vessels outlining the necessary procedures to be implemented for fuel change over and safe use of LSFO.
	Technical Manager
	Prior calling EU and Californian Ports
	
	
	

	Note F: Frequency, C: Consequence, R: Risk


	ALTERNATIVE WAYS TO CONDUCT THE WORK (a new RA should be conducted for the alternative way decided)

	


	Are any amendments to IMS required (related to the above Additional Risk Control Measures)?

	Yes  FORMCHECKBOX 
  Describe:

	No    FORMCHECKBOX 



	Contingency plans (to facilitate safe management and recovery of the situation in case of any unplanned occurrences)

	Emergency case
	Contingency Plans

	MAIN ENGINE FAILURE
	REFER TO COMPANY’S SHIP EMERGENCIES (MAIN PROPULSION MACHINERY FAILURE).


	Risk Management Team

	Name
	Rank / Title
	Signature
	Date

	
	
	
	

	
	
	
	

	
	
	
	

	Remarks:


	Risk Assessment reviewed/approved by:

	Name
	Rank / Title
	Signature
	Date

	
	
	
	

	
	
	
	

	Remarks:
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