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The ManageMenT of InTernaTIonal oIl and gas safeTy

 LEaRnInG OUtCOMES

  On completion of this element, 
you should be able to demonstrate 
understanding of the content 
through the application of 
knowledge to familiar and 
unfamiliar situations. In particular 
you should be able to:

  Identify the main hazards of and suitable 
controls for marine transport in the oil and 
gas industries.

  Identify the main hazards of and suitable 
controls for land transport in the oil and 
gas industries..

LOGIStICS and 
tRanSPORt OPERatIOnS
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hazards of Vessels and WorkIng 
oVer WaTer
the off-shore oil industry uses a vast array of marine vessels 
and structures, ranging from the large (floating oil rigs and oil 
tankers) to the small (survival craft).

the floating production, storage and offloading (fpso) vessel 
performs the key functions of:

•	 Receiving hydrocarbons which are produced from nearby 
platforms.

•	 Processing them.

•	 Storing them.

•	 Off-loading them via a tanker or a pipeline. 

FPSOs are often converted oil tankers or may be vessels built 
specially for the application. 

Other vessels may perform a more limited range of functions 
such as:

•	 Floating storage and offloading unit (fso) - used only to 
store oil and off-load to oil tankers.

•	 Floating storage unit (fsu) – used to transfer oil by pipeline 
to a land-based facility.

Similar vessels (fsrus - floating storage and regasification units) 
are used to store and handle liquefied natural gas (lng). they 
receive LnG from other vessels, convert the liquid back into gas 
and distribute it via pipelines to onshore facilities. 

Marine Transport

Key information

•	 The oil and gas industry uses an array of marine vessels and structures, such as fpso, fsu, fso and lng fsru.

•	 Marine hazards include extremes of weather, accelerated corrosion, the proximity of other vessels, hazardous 
substances, cargo and personnel transfer operations, and piracy.

•	 loading and unloading of vessels at marine terminals needs to be strictly controlled; the vessel must be 
securely moored; cargo transfer must be planned; and precautions against fire and explosion must be 
observed.

•	 Vessels and crew are subject to regulatory controls, commonly known as ‘flagging’.

•	 The crew of a vessel has a strict command structure – the Master (or captain) has ultimate authority and 
responsibility for the safety of the vessel and crew.

•	 personnel transfers can be achieved using methods such as bridges, baskets and rope ladders.

•	 required ppe is task-dependent but typically includes hard hats, hi-viz jackets, boiler suits and gloves. 

•	 diving operations must be carefully planned and executed; they make use of the permit-to-work system.

JarGon BUSter

fSo
floating storage and offloading unit – a floating 
hull fitted with oil storage tanks and a facility 
to transfer oil to tankers. Many fsos are old, 
converted supertankers.

fSU
floating storage unit – can either be the same as an 
fso or, more commonly, transfer the oil by pipeline 
to a land-based facility.

fPSo
floating production, storage and offloading unit 
– for receiving crude oil from wells, processing 
it (separation of oil, gas and water), storing and 
offloading.

lnG fSrU
liquefied natural gas floating storage and 
regasification unit – receives lng from other 
vessels, ‘regasifies’ it (i.e. converts the liquid back 
into gas) and distributes it via pipelines to onshore 
facilities.
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as well as the intrinsic dangers associated with planned 
operations on board and beneath such vessels, there are the 
specific issues of:

•	 Extreme environmental conditions (weather, waves, sea 
currents/temperature, ice, etc.).

•	 accelerated wear and corrosion – the stress of constant 
movement/buffeting and aggressive salt spray means that 
structures and equipment can quickly fail if maintenance is 
neglected. We looked at this in an earlier element. 

•	 Collisions with other vessels and structures (including 
running aground and damage from icebergs) – these 
may also result in environmental damage (oil spills). an 
inadequate/defective mooring, combined with extreme 
weather may contribute to this. We will look at control of 
vessel design and marine operations later.

•	 the intrinsic hazards of the substances – we looked at the 
hazards of the main substances in 
Element 1, e.g. LnG, hydrogen sulphide and drilling 
fluids (‘mud’). We also looked at the potential for fire and 
the different methods of fire and explosion protection in 
earlier elements.

•	 Oil/LnG transfer operations – which, again, could result in 
environmental damage (oil spills). We will look at loading/
unloading operations later.

•	 Personnel transfer operations – see later in this element.

•	 drilling rig hazards (other than those already mentioned, 
such as fire and substances in use) – working at height, 
manual handling.

•	 Lone working (we will look at diving operations later).

•	 Personnel falling overboard (through tripping, slipping), 
with the risk of cold shock (from icy water), extreme fatigue 
(the effort to stay afloat with water-logged clothing), 
hypothermia (if not rescued immediately) and drowning. 
We looked at recovery and rescue in the last element.

•	 Piracy (a specific problem around East africa/Somalia). 
We will look at some aspects of vessel safety/security later.

more…

Guidelines for Managing Marine Risks Associated with 
FPSOs (ogp (International association of oil & gas 
producers) report no. 377)

Marine transport

loadIng and unloadIng of Vessels 
aT MarIne TerMInals
a marine oil and gas terminal is a dock where ships/tankers 
moor to transfer crude oil (and derived products) and gas (LnG, 
LPG) to, or from, storage facilities. Some terminals are on-shore 
and some are off-shore. You will notice that F(P)SO/FSU can be 
regarded as off-shore terminals in this respect, though transfer 
will only be from the storage unit to the ship/tanker. activities 
at terminals would include escorting (by use of tug boat) to 
safely berth/moor the ship and offloading/loading (using 
hoses, pipelines or loading arms). Some tankers (‘supertankers’) 
may be too large to moor at the terminal itself. In these cases, 
ship-to-ship transfers are the usual solution, whereby liquid from 
the larger ship is transferred by hose to a smaller, lighter vessel, 
which can then moor at the terminal. this process is called 
‘lightering’.

more…

International Safety Guide for Oil Tankers and  
Terminals (ISGOTT)

In general:

•	 the ship should be securely moored.

•	 the responsible people in charge of the terminal and the 
tanker, respectively, should agree a loading/off-loading 
plan (exchanging information about the cargo, transfer 
rates, venting, quantities, communications/signals, etc.). 
a checklist is used for this purpose. For tanker loading 
operations, this may involve the inspection of tanks and 
verification of the previous load and tank cleanliness.

•	 the ship’s doors, ports, windows, etc. which open onto 
the tank deck, should be kept closed (to avoid ingress 
of flammable vapours and the risk of explosion in 
accommodation areas). Ventilation systems may also have 
to be adjusted or disconnected so that they do not suck in 
flammable vapours or act as an ignition source. Cargo tank 
vents should be protected by flame arresters.

•	 Ship to terminal connections (such as via directly connecting 
hose or marine loading arms (also known as metal cargo 
arms)) can be fitted with an emergency release.

•	 Liquid loading lines and vapour emission control lines 
(vapour recovery) should be clearly distinguished, to avoid 
misconnection (this would typically be by unique connection 
design, so that they cannot be inadvertently connected to 
the wrong line).

•	 Hoses should be inspected for defects before use 
(they should be subject to periodic pressure testing). 
Hoses located under water will require periodic 
inspection by divers.RR
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•	 the position of the hoses/loading arms should be adjusted 
(or take account of the rising and falling of the ship) so as 
not to place undue strain on the components (the hoses 
themselves, ship’s manifold connection, etc.). Wind loading 
can be a particular issue for marine loading arms, and can 
place additional strain on connections.

•	 the weather should be monitored before and during the 
operation, with the operation being suspended in cases 
where high winds or electrical storms are expected.

•	 Crews should keep watch for leaks during the operation, and 
be prepared to stop if leaks are detected.

•	 Precautions against electrical discharge need to be observed. 
For electrical discharge between ship and terminal, this is 
most likely to arise during terminal hose/arm connection to 
the ship manifold, so the connection to the ship either uses 
an insulating (i.e. non-conductive) flange or a length of 
insulating hose - the ship-side and terminal-side are then 
electrically isolated from each other. It has been found that 
the previous practice of earth bonding the ship to the 
terminal is ineffective (and in fact dangerous in some cases) 
and so is not generally recommended (see topic Focus). In 
addition, precautions against static electrical discharge 
(ship–side or terminal-side) should be observed.  

toPic focUS

Ship-to-terminal electric currents, earthing 
and Bonding

ships are not generally earth bonded to on-shore 
terminals during off-loading/loading operations. 
This sounds counter to what you may have heard. 
This is because the electrical current flow from 
ship to marine terminal is largely not electrostatic 
in origin; rather it arises from galvanic potential 
differences between them as well as installed 
cathodic protection devices (to protect against 
corrosion). a shore-side marine loading arm (all 
metal construction) obviously conducts electricity 
well and is very likely to cause a discharge spark on 
connection/disconnection to the ship. 

more…

for more information, see Chapter 20 of International 
Safety Guide for Oil Tankers and Terminals

Many petroleum-based products (though not crude 
oil) accumulate static because they are poor electrical 
conductors. Precautions during the loading of tankers 
include inerting, control of the initial liquid flow rate when 
charging tanks, and allowing liquids to rest for at least 30 
minutes after loading before any metallic equipment (for 
sampling, etc.) is introduced (and only then if it is earth-
bonded to the ship).

•	 Co-ordinate activities (or take precautions), e.g. if hazardous 
activities are being undertaken in adjacent tanker berths. do 
not allow tugs, helicopters, etc. to approach too close during 
the operation (or suspend operations if they must).

there should be joint formal agreement between the 
master of the vessel and the terminal authority on 
readiness to load/unload cargo. no transfer should take 
place before this. Both sides should monitor the operation 
and communicate throughout.
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Marine transport

toPic focUS

appendix 2 of Guidelines for Managing Marine 
Risks Associated with FPSOs (ogp (International 
association of oil & gas producers) report no. 
377) includes a checklist of hazards associated with 
floating production, storage and offloading units 
(fpsos) which includes:

•	 leaks of gas and/or oil arising from:
 – Blowouts.
 – pipeline leaks.
 – process leaks.

•	 non-process incidents such as:
 – fires.
 – Chemical spills and leaks. 

•	 Marine events such as:
 – Collisions of supply, stand-by and support 

vessels.
 – Collisions with other vessels.
 – Capsize or grounding.

•	 extreme loadings due to wind or waves.
•	 structural failure due to:

 – fatigue.
 – design error. 

•	 failure of derricks, cranes or other equipment.
•	 dropped objects during:

 – Construction.
 – Crane operations.
 – Cargo transfer.
 – drilling operations.

•	 Transport activities (crew changes/in-field 
transfers):

 – helicopter crash or fire during refuelling.
 – Capsize of crew boats or accident to 

personnel during transfer.
•	 Construction accidents:

 – onshore or offshore work.
 – Marine installation.
 – Commissioning activities.
 – pipe laying.

•	 diving accidents. 
•	 slips, trips.

ConTrol of MarIne operaTIons, 
CerTIfICaTIon of Vessels, InspeCTIon 
and approVals
You will already be familiar with one form of control of oil 
and gas marine/offshore installations – that of the safety case 
regime. this runs in parallel with other regulatory controls on 
vessels.

all vessels undergoing international voyages (like tankers) are 
subject to a system known as flagging, i.e. it must be registered 
to a country and abide by its maritime regulations. as an 
example, a UK registered vessel (“UK Flagged”) must comply 
with the requirements of the UK’s Maritime and Coastguard 
agency (MCa). these requirements derive from those of the 
International Maritime Organisation (IMO).

typically this would mean:

CerTIfICaTIon/approVal 

depending on the vessel it would need certificates of:

•	 Safety construction (i.e. it is safely designed and 
constructed).

•	 Oil pollution prevention (i.e. that it complies with the 
MaRPOL (marine pollution) convention requirements).

•	 Loadline (to help guard against overloading and the vessel 
sitting too low in the water).

•	 tonnage (ships must pay a tax on entering ports and this is 
levied based on their tonnage).

•	 Mobile offshore drilling unit (MOdU) safety (i.e. compliance 
with the IMO requirements for the safety of MOdUs).

•	 Shipboard safety management (i.e. the ship operates to a 
documented, effective safety management system).

•	 Class (i.e. it conforms to established rules on design, build, 
inspection and maintenance for that class of vessel) – these 
certificates would normally be issued by independent 
verifiers called ‘Classification Societies’. 

JarGon BUSter

loadline
This is marked on the side of a ship’s hull to 
indicate the maximum load. It depends on water 
density (affected by temperature, salinity).

aPProval
an acknowledgment given by an approver 
(such as a regulator, classification society or 
insurer) indicating satisfactory compliance with 
requirements and sanctioning the vessel for that 
approved use/purpose. a certificate may be issued 
as documentary evidence of approval.RR
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the operator would also need certificates for certain on-board 
equipment such as cranes (and other lifting equipment) and, of 
course, the master and crew must be certified as competent (e.g. 
qualifications such as a master marine certificate) and fit. Some 
state flag regimes will have specific additional requirements and 
there are the usual insurance certification requirements.

InspeCTIon

to maintain Class certification, ships must undergo periodic 
inspection by the classification society. this would mean routine 
annual surveys together with a five-yearly ‘special’ survey to 
maintain the certification/approval. 

roles and responsIBIlITIes of MarIne 
Co-ordInaTors, MasTers and CreWs
a Marine Co-ordinator co-ordinates all the activities related 
to a vessel’s arrival, mooring, cargo loading/discharge, and 
departure. this is the marine equivalent of a logistics co-
ordinator. Liaison with other functions will also be involved, e.g. 
when vessels require annual/special independent inspections.

a ship’s Master (i.e. captain) has ultimate authority and 
responsibility aboard ship. In particular, he is responsible to the 
flag state, classification society and operator for the continued 
seaworthiness and safety of the vessel and will have the 
authority to do whatever is needed to maintain compliance. 
He is responsible for the safe navigation of the ship and the 
continued safety of his crew and the cargo (including from 
threats such as pirates). In case of incidents (such as collisions, 
pollution) the master must keep accurate records/logs and 
provide these to (and co-operate with) investigators. Whilst, in 
practice, the master will delegate many tasks (such as piloting), 
he cannot delegate the legal responsibility laid down in 
international maritime law.

the crew is everyone else. there are many different ranks and 
departments.

deck crew consist of:

•	 Chief officer/first officer (second in command after the 
master) – responsibilities include maintenance of the ship 
(the integrity of the hull, as well as equipment such as for 
fire-fighting), supervision and training of the deck crew and 
anything to do with the cargo (charging/discharging and 
cleaning tanks).

•	 second officer – mainly responsible for vessel navigation 
(course charting, etc.) but may also assist the chief officer in 
their duties.

•	 Third officer – usually responsible for safety, so in charge of 
the safety equipment.

•	 deck Cadet – essentially a trainee officer.

•	 able seaman – duties include watchman and maintaining a 
steady heading at the helm (as directed).

•	 ordinary seaman – general duties include painting, cleaning 
and helping with cargo operations.

Engineering crew consist of:

•	 Chief engineer – responsible for supervising the engine 
room operations and other engineering equipment. there 
is a whole range of lower ranking engineers (second, third, 
fourth) who are responsible for maintenance.

Steward’s crew consist of:

•	 Chief steward – in charge of the food and cleaning services. 
the Chief Cook will report to this rank.

personnel Transfers and 
BoardIng arrangeMenTs
typical methods for personnel transfer and boarding include:

•	 Helicopter, but this depends on weather, location and 
whether the vessel is fitted with a helideck.

•	 transfer basket (there are numerous designs, e.g. a personnel 
transfer capsule) but essentially this consists of a frame (of 
rope or rigid construction) inside which (or onto which) 
several personnel sit or hold. the basket is transferred 
from ship-to-ship using the ship’s crane. there have been a 
number of accidents with this type of transfer and so it is not 
generally recommended if alternatives are available. Since 
this is a lifting operation using lifting equipment and greatly 
affected by weather conditions, etc. it will be subject to the 
usual lift planning and equipment inspection, testing and 
marking (SWL – safe working load).

Personnel transfer capsule

•	 Gangways, bridges and accommodation ladders – the usual 
means of transfer between ship and shore where a ship is 
moored at port. they may also be used for transfer between 
offshore installations and ships. Bridges can be lifted at short 
notice if, for example, the weather conditions deteriorate. 

•	 Rope ladder (for pilot transfer) - before docking at a 
terminal, local pilots may be transferred to the ship to aid 
navigation (they will be considerably more familiar with local 
waters). these personnel are usually transferred out at sea 
from a small pilot boat to the ship via a rope ladder hung 
over the side of the ship (this is a very common method for 
any ship-ship transfer at sea in the absence of a helicopter). 
this can be somewhat hazardous so standards have been 
developed for the ladders and the transfer procedure itself.RR
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Marine transport
Security
One additional consideration is security. Vessels and terminals 
used by the oil and gas industry are hazardous but also obvious 
targets for terrorists and pirates. Personnel transfers are 
therefore restricted to authorised personnel only. the level of 
security will depend on an assessment of the perceived threat 
at any time and protocols agreed between vessel and terminal 
and between vessels (for ship-to-ship transfers). there are three 
levels of security assessment, Level 1 being the lowest and Level 
3 the highest.

In general, a terminal will develop a port facility security plan 
(PFSP) to cover port-ship transfers. amongst other things, it will 
include measures to:

•	 Prevent unauthorised access to the port 
(and specific restricted areas).

•	 allow shore leave.

•	 Rotate the crew.

•	 allow visitors on board.

this may typically be by some form of identification, e.g. visitor 
badge/access card system together with enforcement by 
security guards. Port terminals request information about the 
ship, ship’s personnel and cargo prior to entry to the port.  
they communicate and formally agree the specific security 
protocol for transfers.

more…

More detailed information on personnel transfer and 
boarding can be found at:

Guidance on the Transfer of Personnel to and from 
Offshore Vessels

(www.imca-int.com/documents/core/sel/docs/
IMCasel025.pdf)

Guidance For Oil Terminal Operators On The IMO 
International Ship And Port Facility Security Code

Shipping Industry Guidance on the Rigging of Ladders for 
Pilot Transfer

(www.impahq.org/downloads.cfm)

personal proTeCTIVe 
equIpMenT suITaBIlITy
the nature of the task and its associated risk will determine the 
selection, suitability and appropriateness of the PPE to be worn. 
typical protection worn on board ship would include safety 
boots, boiler suits/overalls and gloves (cotton riggers gloves 
for general work but also specialist gloves such as for welding 
or working with chemicals/oils) and high-visibility jackets. 
depending on the job, personnel might also require goggles, 
hearing protection (engine rooms), harness and lanyard (for 
maintenance work at heights), respirators, breathing apparatus 
(including emergency escape Ba), visors/face shields (for 
chemicals and those used for welding), and anti-static/spark-
proof clothing/zips.

as an example, for ship transfers by basket, personnel might 
be wearing safety helmets, inflatable life jackets (with light and 
whistle) and survival suits (in cold seas). 

dIVer operaTIons
diving operations may be required for purposes of inspection 
(e.g. of moorings, pipelines, anchor), maintenance, repair and 
also decommissioning. 

diving can be categorised into several different types.

•	 surface supplied diving - where divers have their air supplied 
via hose (called an ‘umbilical’) from a diving support vessel 
or installation on the surface. 

•	 self-contained underwater breathing apparatus (SCUBa) - 
where the diver carries their own air supply in tanks on their 
back. this gives more freedom to the diver but has a more 
limited air supply (amongst other drawbacks). 

•	 a hybrid system (sometimes called mobile (or portable) 
surface supplied diving) - a mobile system which adds some 
of the greater flexibility inherent in SCUBa, but the air is 
actually surface supplied. 

atmospheric diving suits and habitats may also be employed in 
diving operations. 

Inspection is increasingly being done by remote operated 
vehicles (ROV – essentially a robotic underwater CCtV camera) 
rather than divers. 

Installations would normally maintain a Site Information dossier 
(SId) which would assess the likely mutual impacts and act as a 
source of information to diving/ROV contractors. 

OGP Report 411 breaks the diving operation management 
process down into four steps:
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CoMplIanCe

•	 all parties should comply with all applicable national, 
international, industry and company/contractor 
requirements for the diving operation. the most stringent 
requirements should be followed where there is conflict 
between those requirements.

plannIng

the diving operation should be properly planned, including 
coverage of such activities as: 

•	 agreeing communications, roles and responsibilities.

•	 agreeing the scope of the job to be done.

•	 Identifying likely hazards and assessing risks:

 – typically utilising thorough, detailed systematic 
techniques such as HaZId and FMEa to help identify 
potential domino effects.

 – OGP Report 411 breaks subsea risk assessment down 
into three stages:

stage 1 - onshore risk assessment (during the onshore 
planning stage).

stage 2 - onsite risk assessment (actually onsite and by 
those supervising the work – this will be more specific 
than the onshore assessment).

stage 3 - toolbox talk – a communications and review 
event shortly before the work actually begins involving 
everyone who is part of the job.

Stages 2 and 3 are generally included as part of the 
Execution step (later).

divers and ROVs are obviously at risk from operations 
undertaken on board vessels and installations, but the 
reverse is also true (e.g. a diver may accidentally sever or 
damage an oil pipeline or block a firewater intake). 

the risks to divers include: drowning; becoming trapped 
(e.g. by their own airlines or by moorings or stuck in a soft 
seabed); problems with their breathing apparatus (e.g. 
faulty valves, incorrect gas mixture, loss of gas); developing 
illness during the dive; blackouts; developing decompression 
sickness (‘the bends’); developing nitrogen narcosis (a 
state similar to alcohol intoxication); developing oxygen 
poisoning; miscommunications (leading to errors); collisions 
(e.g. if a vessel escapes from its mooring or from an ROV 
also being used); the effects of extreme environment 
(changeable weather, cold).

•	 Identifying required competence (and how that will 
delivered (training, etc.) and assessed (qualifications, 
experience validation)).

•	 Checking that systems, equipment and vessels are  
in satisfactory condition and good working order 
(such as through inspection or audit and validation 
of certificates).

•	 Planning for emergency situations that might arise 
(e.g. injured diver, decompression sickness, hyperbaric 
evacuation) and notification of accidents to regulators (as 
required by law).

•	 Management of change (authorisation).

exeCuTIon

•	 Site rules must be followed/developed.

•	 Risk assessment (Stages 2 and 3 as discussed earlier – 
onsite risk assessment and toolbox talk).

•	 Safety briefings (inductions, expectations, etc.).

•	 Use of formal permit-to-work/permit-to-dive system to 
control the dive - to ensure joint planning, risk assessment, 
management and communication between all parties. 

MeasurIng and IMproVIng

•	 Review of the operation and any incidents and what lessons 
can be learned.

more…

To view the full Diving Recommended Practice, 
ogp report 411, go to:

www.ogp.org.uk/pubs/411.pdf

reviSion QUeStionS

1. outline what is meant by the term ‘flagging’, 
when applied to vessels.

2. outline the options for personnel transfer and 
boarding methods.

3. outline the four steps of the diving operation 
management process.

(suggested answers are at the end of this book.)
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