














SAF 03 – Risk Assessment 


	Risk Management

	Operation / Work activity being assessed:
	HOT WORK

	
	 FORMCHECKBOX 
 Routine        FORMCHECKBOX 
 Non-routine

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

	Code number (to be assigned by the Office): 3.1  


	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
	Leakage of O2/acetylene. 
	· Serious injury 
· Fire / Explosion 
· Pollution
	· Use of PPE 

· Documented Safe Working Practices

· Procedures for Hot Work (SMS 7.9.3) – Issue of a Hot Work Permit

· Specific instructions for Hot work in Dangerous or Hazardous Areas

· If the hot work operation involves working overside or aloft, provisions for the issuance of a “Working aloft or over the side” permit are available

· Adequacy / suitability / integrity of the welding / cutting equipment (incl. inspections as per PMS)

· Adequacy / certification of lifting appliances that might be used

· Specific instructions for Hot work on pipelines
	3
	4
	12

	2
	Flame flashback in the piping.
	
	
	3
	4
	12

	3
	Presence of flammable/hazardous vapors / combustible materials in the working area.
	
	
	3
	4
	12

	4
	Sparks/melting steel “flying” in the area.
	
	
	3
	4
	12

	5
	Inadequate competence/experience.
	
	
	3
	4
	12

	6
	Electricity hazard (during arc welding/cutting)
	
	
	3
	4
	12

	7
	Radiation hazard (which could cause eye injury/heat burn)
	
	
	3
	4
	12

	8
	Emission of toxic smoke during welding/cutting
	
	
	3
	4
	12

	9
	Lifting/transferring heavy objects 
	
	
	3
	4
	12

	10
	High temperature in the working area/humidity/fatigue
	
	
	3
	4
	12

	11
	Inadequate work planning/coordination/supervision/communication
	
	
	3
	4
	12

	12
	Adverse weather/sea condition
	
	
	3
	4
	12

	13
	Inadequate illumination
	
	
	3
	4
	12

	14
	Slippery surface or unprotected working area
	
	
	3
	4
	12

	15
	Working at a height (if applicable)
	
	
	3
	4
	12

	16
	Use of Power tools
	
	
	3
	4
	12

	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. The gas supply flexible hoses should be inspected to confirm their good condition (i.e. no extensive wear & tear, no kinks, no cuts etc.).
	2nd Engineer
	Prior to the work
	2
	3
	6

	
	B. The welding/cutting torch and associated fittings should be inspected to confirm their good condition (i.e. nozzle/isolation valves in good condition, no broken parts, no mechanical damage etc.).
	2nd Engineer
	Prior to the work
	
	
	

	
	C. In case of temporary suspension and after completion of the work, supply valves on gas cylinders and gas mains should be securely closed and the flexible hoses de-pressurized.
	2nd Engineer
	During/after the work
	
	
	

	
	D. Any flexible hoses/welding cables to be deployed in the work area should be temporarily secured on rails or other fixed supports.
	2nd Engineer
	Prior to/during the work
	
	
	

	
	E. Any gas cylinder to be used must be stowed on the purpose-made trolley and be properly secured. 
	2nd Engineer
	Prior to the work
	
	
	

	2
	It should be ensured that flashback arresters:

(a) are fitted at the supply valves on gas cylinders and, if deemed necessary - taking into account the hose length- additionally at the supply hoses;

(b) are in good order.
	2nd Engineer
	Prior to the work
	2
	3
	6

	3
	A. At least one member of the work team should carry a personal multi-gas detection instrument.
	C/E / C/O
	Prior to/during the work
	2
	3
	6

	
	B. Hot Work should NOT be carried out when the ship is in laden condition.
	Master
	Prior to the work
	
	
	

	
	C. The hot work should NOT be carried out concurrently with any cargo / tank cleaning / gas-freeing / purging / inerting / bunkering operation.
	Master / C/E
	Prior to the work
	
	
	

	
	D. All sludge, cargo-impregnated scale, sediment or other material (e.g. oily rags) likely to give off flammable vapour, should be removed from the work area. Other areas that may be affected by the Hot Work, such as the area immediately adjacent to the work location, should also be cleaned. The extent of the cleaned area should take into account the particulars of the work area (location, height, structural arrangement). 
	C/O
	Prior to the work
	
	
	

	
	E. The area where the Hot Work is to be carried out should be cleaned, gas freed to Hot Work standard 
	Master / C/O
	Prior to the work
	
	
	

	
	F. When checking the atmosphere in the area, particular attention should be given to the area close to fuel/diesel oil tank vents so as to ensure that is less than 1% LFL.
	C/E / C/O
	Prior to/ during the

work
	
	
	

	
	G. All inter-connecting pipelines should be flushed through with water, drained, vented and isolated from the compartment where Hot Work will take place. Cargo lines may be subsequently inerted or completely filled with water, if considered necessary.
	C/O
	Prior to the work
	
	
	

	
	H. Wherever possible, sections of pipelines and related items, such as strainers and valves, should be removed from the system and repaired outside the hazardous area.

Where Hot Work on pipelines and valves needs to be carried out with the equipment in place, the item requiring Hot Work must be disconnected by cold work, and the remaining pipework blanked off. The item to be worked on should be cleaned and gas freed to a ‘safe for Hot Work’ standard, regardless of whether or not it is removed from the hazardous cargo area.
Where the disconnections from the system are not in the immediate vicinity of the work location, then :

(a) consideration should be given to continuous through ventilation of the pipeline with fresh air and monitoring the exhausting air for hydrocarbon vapour; or 

(b) the pipeline must be slowly filled with clean sea water and vented to avoid gas pockets within the pipe which must be kept filled with water during the entire hot work period.
	C/O
	Prior to /during the work
	
	
	

	
	I. Adequate fire-fighting equipment must be prepared and laid out and be ready for immediate use.
	C/O
	Prior to the work
	
	
	

	
	J. A Fire Watch must be established for the area of Hot Work and for adjacent, spaces where the transfer of heat, or accidental damage might create a hazard, e.g. damage to hydraulic lines, electrical cables, thermal oil lines, etc. The fire watch should monitor the work and take action in case of ignition of residues or paint coatings. 
	C/O
	Prior to/during the work
	
	
	

	
	K. There should be available EEBDs in the cargo tank for all persons working in the tank.
	C/O
	Prior to/during the work
	
	
	

	
	L. It should be ensured that the pressure in the cargo tanks is adjusted as appropriate so as to minimize the possibility of gas release through the venting system during the hot work.
	Master / C/O / C/E / 2nd Engineer
	Prior to/during the

work
	
	
	

	4
	A. In addition to the measures set out in 3, effective means of containing welding sparks and molten slag must be established.
	2nd Engineer
	During the work
	2
	3
	6

	
	B. Mooring ropes should be moved away from the area of the hot work or alternatively be covered with a non-combustible material.
	Safety Officer
	Prior to work
	
	
	

	5
	A. The person assigned by the Chief Engineer to carry out the hot work must be experienced and qualified; hot work should be carried out to the extent it is approved by Class.
	C/E
	Prior to the work
	2
	3
	6

	
	B. The C/E or the 2nd Engineer (if designated) should supervise the work in co-operation with the Chief Officer.
	C/E / 2nd Engineer / C/O
	During the work
	
	
	

	6
	A. It should be ensured that the insulation of the flexible electric cables as well as of the electrode holder is good condition (i.e. no cuts, no kinks, no excessive wear & tear).
	2nd Engineer
	Prior to the work
	2
	3
	6

	
	B. The earth return cable should lead directly back to the welding machine. The ship’s structure should not be used as an earth return.
	2nd Engineer
	Prior to the work
	
	
	

	
	C. Ensure that personnel involved is properly clothed and equipped as required (i.e. wearing welder’s gloves, aprons, welding helmets and non-conducting rubber boots).
	C/E / C/O
	Prior to the work
	
	
	

	
	D. The electric cable to be used should have the less possible length (to avoid overheating).
	2nd Engineer
	Prior to the work
	
	
	

	7
	A. The visor cover glass of the welder’s helmet, should be checked to confirm its good condition (i.e. no crack, no damage by weld spatter).
	2nd Engineer
	Prior hot work
	2
	3
	6

	
	B. For Arc welding, the correct filter shade should be selected according to the welding process, wire diameter, and operating current.
	C/E / 2nd Engineer
	Prior hot work
	
	
	

	8
	Adequate weather conditions should be ensured in the working area (wind blowing etc), to ensure safe dissemination of vapours produced during hot work; additional mechanical means for ventilation to be provided, if deemed necessary.
	C/O
	During the work
	2
	3
	6

	9
	A. During lifting heavy objects, all personnel should keep clear away from the “dangerous zone.
	C/O
	During the work
	2

	3

	6


	
	B. Any lifting appliance to be used should be checked/inspected prior to use.
	C/O
	Prior to the work
	
	
	

	10
	A. Adequate work rest periods should be provided and precautions against dehydration should be taken.
	C/O 
	During the work


	2

	3

	6


	
	B. Any involved personnel showing signs of fatigue should be released from duty and replaced at once.
	C/O
	During the work
	
	
	

	11
	A. A plan for undertaking the work should be developed, discussed and agreed by all who have responsibilities in connection with the work. This plan should include work area evacuation procedures in case of an emergency.
	Master / C/E

	Prior to the work
	2

	3

	6


	
	B. A safety meeting should be carried out prior to the work with the participation of all involved personnel with the aim of reviewing safety measures to be followed.
	Master / C/E
	Prior to the work
	
	
	

	12
	Unless in case of an emergency, the work should be carried out under favorable sea and weather conditions.
	Master / C/E
	Prior to the work
	2
	3
	6

	13
	Intrinsically safe lamps to be available to be used for providing extra illumination in the area, if deemed necessary
	C/O
	Prior to/during the work
	2
	3
	6

	14
	A. Stepping on inclined surfaces should be avoided and the basic seamanship rule “one hand for yourself and one for the ship” should be followed.
	C/O
	Prior to/during the work
	2
	3
	6

	
	B. Any open deck access manholes should be properly protected to prevent accidental fall.
	C/O
	Prior to/during the work
	
	
	

	15
	Any staging to be used should be properly secured and inspected prior to use.
	C/O
	Prior to/during the work
	2
	3
	6

	16
	A. If power tools are to be used, it should be ensured that appropriate PPE are worn (in particular for eye protection).
	2nd Engineer
	Prior to/during the work
	2
	3
	6

	
	B. The power tool to be used should be inspected prior to its use to confirm its proper Condition / operation. Particular attention should be given to ensure that the correct component parts which support and secure discs must always be used.
	2nd Engineer
	Prior to the work
	
	
	

	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

	SERIOUS INJURY, FIRE, EXPLOSION, POLLUTION
	REFER TO COMPANY’S SHIP EMERGENCIES AND POLLUTION EMERGENCIES.


	Risk Management Team

	Name
	Rank / Title
	Signature
	Date

	
	
	
	

	
	
	
	

	
	
	
	

	Remarks:


	Risk Assessment reviewed/approved by:

	Name
	Rank / Title
	Signature
	Date

	
	
	
	

	
	
	
	

	Remarks:
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