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THE RISKS OF COLLISION BETWEEN MERCHANT SHIPPING AND OFFSHORE PLATFORMS
IN THE U.K. SECTOR OF THE NORTH SEA

M.A.F. PYMAN, Technica Limited, 11 John Street, London, WCIN 2EB,
J.S. AUSTIN, Petroleum Engineering Division, Department of Energy,

Thames House,

London, SW1 and

P.T. LYON, Eagle Lyon Pope Associates, 7 Sylvan Rd,

Wanstead,

1. INTRODUCTION
1.I. BACKGROUND

Since drilling for North Sea oil and gas began in the
mid 1960s, the possibility of ships colliding with offshore
platforms or rigs has been of concern to both government
and operators. Several studies have been undertaken by
organisations in the UK and elsewhere to evaluate the risk
of ship collisions and their consequences to both steel and
concrete platforms (1, 2, 3, 4). During 1980 a review of
these studies was undertaken on behalf of the UK
Department of Energy by the Marine Technology Support
Unit (MATSU) at Harwell (5). This review concluded that
the level of risk from ship collisions might be sufficiently
high to be of concern, but that there were a number of
important omissions and discrepancies in the existing data.
Hence the confidence which could be placed in the risk
figures was too low for the Department's purposes. A
recommendation for a broad based and more rigorous
review of the collision hazard was made. This paper
describes progress with the study, which was subsequently
initiated, with consulting engineers Technica Ltd. to meet

that recommandation,

In total there are nearly 100 fixed and floating
installations in the UK sector of the North Sea. They
vary in size, location and type of construction so that
risks to life, pollution and loss of production caused by
ship collisions may vary considerably. Some are near busy
shipping lanes and some have several hundred personnel on
them at certain times during their life. Moreover, the
risks associated with the many types of shipping are also
different. Three clearly identifiable types of ships are :
passing vessels, attendant vessels and fishing vessels. of
these the main threat of a major disaster was seen to be
passing vessels because (a) they can be large, (b) they
move relatively fast when near installations and (c) because
it was known that a small proportion of them were
improperly navigated, i.e. some passing vessels had been
observed infringing the safety zones near platforms and
had not responded to signals. This study has thus been
concerned with the risks from passing vessels, the great

majority of which are merchant vessels.
1.2. SURVEY OF AVAILABLE DATA

Before commencing work on a model of ship collisions,

a survey was carried out of sources of relevant incident

London E11 1QL

data. Various bodies were approached, such as HM Coast
Guard, HM Customs, Trinity House, North Sea Pilots, and
the UK Department of Energy (DOEN) Records Office. Of
most use were the DOEN's records of safety zone
infringements. These records were examined in all the

detail available.

The records highlighted the following vessel patterns :

a) Passing vessels appear to wuse the platforms as
navigational marks

b) Some vessels approach the platform out of apparent
curiosity; circling it or simply coming close enough for
crew/passengers to take photographs

c) A disturbing number of vessels passed within a few
hundred
responding to VHF, or to signalling, marine radio,

metres, without altering course, without
hailing, or actions by the standby vessel. In most
cases, nobody could be seen on the bridge

d) Some vessels persistently and knowingly infringe the
safety zone, particularly fishing vessels and some

passenger ships.

Of these points, it is item c) that is of greatest
concern. In the other three cases, the vessels's crew have
full knowledge of where they are, and are likely to be in
a position to respond with evasive action if necessary.

Numerically, Table 1 shows the results that emerged

from this examination of UK safety zone infringements :

Table | : Passing vessel infringements in the UK sector
for the period 1973 - 1980

Number of passing vessel infringements 53
Broken down as follows :

Number of passing vessels that can definitely
be classified under items c) above : 13

Number of passing vessels that can definitely
be classified under items a) or b) above : 16

Number of cases where insufficiently detailed

information was available : 24

2. THE ANALYSIS TECHNIQUE
2.1, THE APPROACH EMPLOYED

The way in which the problem has been approached is
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governed by the type, quality and availability of the input
data and the way in which the results are to be used.

The quality of the data available from existing sources
(discussed below), together with direct experience of the
routes  involved, encouraged us to concentrate on
developing a fairly sophisticated technique that can take
this data and produce directly an estimate of the

probability of collisions for specific platforms.

In developing a model of collisions between offshore

platforms and passing vessels, three objectives were set :
A - Realism

The model must generate mechanisms for collision that
accord both with marine experience and with the
historical record in the North Sea. Mechanisms that
have no operational basis, such as "random motion"

based approaches, were to be avoided.
B - Pragmatism

The model is restrained by the quality of the input
data available. Accordingly the model parameters must
be readily matched to available data. Excessive
sophistication will reduce, rather than enhance, the
value of the nodel.
C - Applicability

The model must be applicable in different sea areas,
with different traffic and environmental characteristics.
It should not be restricted by its structure to any one
part of the North Sea, nor just to the North Sea

itself.
2.2, THE BASIC PROCEDURE AND ASSUMPTIONS

In aiming for these objectives, it has obviously been
necessary to effect a compromise, especially between
realism and  practicability. However, the procedure
described below attempts to balance the three objectives

in a suitable way.

- First, a boxed area around the platform under study is

considered.

= Next, the shipping lanes that traverse the boxed area
are defined by location, width aqfﬁrlaf!ic density.

- For each shipping lane, those failure events that lead
to vessels drifting down onto the platform, or, for
other reasons, to the vessel being unaware of the
platform's presence and bearing down onto the
platform at normal steaming speed, are determined.
Thus, collision both at drifting speed and at full

steaming speed are analysed by the model.

The failure events in the former case, drifting vessels,
may be loss of propulsion or loss of sieering. In the
model the vessel path is then subdivided into small steps,
and at each of these steps the chance of the vessel
becoming not under command and then drifting in the

direction of the platform is considered.
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In the latter case, vessels bearing down at steaming
speed, the vessels are being operated contrary to the
International Regulations for the Prevention of Collisions at
Sea, and contrary to good seafaring practice. These have

been termed “errant" vessels in this study.

For both types of vessel, four paths for each vessel in

the vicinity of the platform are considered :

i) maintaining course

ii) making an alternation of course to avoid the platiorms

iii) making an alternation of course to close on the
platform for navigational purposes

alternation of course to avoid another vessel.

iv

Additional factors to be taken into account include :
the distance the wvessel will travel on the path taken,
before becoming wind or wave dominated; the ability of
the ship's crew to take any corrective action in the time
before collision with the platform, and the ability of the

platform personnel to take action before collision.

The major steps above have been programmed into a
computer model, using FORTRAN 77.

The most important part of the above procedure is the
definition of the shipping lanes. It is in this part of the
procedure that this model departs most radically from
other  past models of collision risk. Accordingly,
considerable effort has been expended in getting as good a
definition as possible of the lane location and the traffic

in those lanes, as described below.

3. MARINE TRAFFIC DATA
3.1. APPROACH

The data given below summarises shipping movements,
in terms of routes and ship numbers, through two chosen
areas of the North Sea. They are the result of an initial
investigation and are capable of further refinement,

The areas have been selected as those typical of likely
low and high traffic densities to enable a methodology to
be developed to assess the risk of ship/platform collisions,

for which traffic information is a basic input.

The Northern Sector, as typical of an area of low
traffic density, is limited by an imaginary line drawn from
the Pentland Firth to Fair Isle to the west, from Fair Isle
to the southern tip of Norway to the north, from the
Pentland Firth to Denmark marking the so«ljthern limit, and
the line of demarkation between the UK and Norwegian
sectors marking the eastern limit.

The Southern Sector, as typical of an area of high
traffic density, is that area of sea limited by latitude
54°N to the north, longitude 2°30'E to the east, and
latitude of Cromer to the South. These two areas, with
the oil and gas fields enclosed within them, are shown in

Figures | and 2.
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At this stage of the investigation, the data sources

used have been limited to :

- Data regarding shipping movements at Shetland, traffic
passing between Shetland and Orkney, and traffic

passing through the Pentland Firth.

- National Ports Council statistics of the UK port
arrivals, trade forecasts and port origin and destination

studies.

- Information collected during discussions with North Sea

Pilots.

- Admiralty charts and Admiralty Sailing Directions for
the North Sea.

It must however be emphasised that the traffic routes
and shipping numbers shown in these notes are indicative
only. Further work is in hand to refine this data to a

degree of accuracy acceptable for a formal risk analysis.

3.2. THE NORTHERN SECTOR

Traffic through this area generated by UK International
Trade is likely to be limited. In general, vessels moving
between northern East Coast ports and the Atlantic will
pass through the Pentland Firth, as will vessels skirting
the north of Scotland in the UK coastal trade. These
shipping movements are not likely to pass through the oil
fields, so traffic is likely to be limited to vessels moving
between nothern East Coast ports and ports in northern
Norway and the USSR, and to some of the oil and gas
exports from Shetland and Orkney.

The likely candidates for substantial traffic flows from
northern Norway and USSR are UK imports of iron ore
and forest products. However as far as the ore s
concerned this is mainly destined for Tees/Hartlepool and
the Humber, which indicates that the shipping routes will
be to the east of the oil field area. Flows of forest
products (timber, timber products, pulp, paper) to East
Coast Scottish ports are not large. Imports from the USSR
were 70,000 tonnes in 1979 and this included both Baltic
and northern port traffic - so again not all these shipping
movements will have passed through the oil field area,
The only forecasts of this trade are for the UK as a
whole and these suggest that no substantial change is
likely in the level of imports from the USSR in the
period to 1988.

Turning to the oil and gas shipments from Shetland
and Orkney, the throughput of these terminals has now
just about reached their planned capacity and this level is
expected to be maintained at least to about 1990.
Detailed shipping forecasts have been obtained for Sullom
Voe in Shetland and these indicate a total of about 800
tanker and gas carrier arrivals per annum during this
period.

To sum wup, it appears that the number of shipping
movements through this particular northern oil field area
is not likely to be large and will probably remain fairly

constant over the next few years.
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3.3, THE SOUTHERN SECTOR

Shipping traffic passing through this area is likely to
consist primarily of vessels bound for the ports of the
Humber and the Wash, and to a lesser extent of vessels in
the coastal trade between British ports to the north and

south,

Data for these routes has been obtained in a form

similar to that for the Northern Sector.

The shipping routes through this Sector are shown as
Figure 2, with the route widths indicated reflecting the
required ship position fixing accuracies at different
locations, and a breakdown of ship numbers on each route

in this Sector is shown as Table 3.
4. MODEL INPUT DATA

The important parameters required as input to the

basic model are as follows :

1. Lane location, lane width, lane traffic, ship speeds.

2. Lane width, expressed as the probability of finding
vessels on a cross section of the lane.

3. The percentage of errant vessels in the shipping
population expected.

4, Input concerned with vessels losing propulsion or
steerage : details of expected course alternations that
vessel would follow when wusing the platforms for
navigational purposes; likelihood of engine or steering
failure, stopping distances.

5. Input concerned with ability of platform personnel and
nearby vessels to avoid loss of life from drifting vessel

hazard.

For the purpose of quantifying the risk from passing
vessels that appear not to be aware of the platforms,
parameters 1, 2 and 3 are the only ones of concern.
Parameter |, the traffic input data, has already been
considered. Parameters 2 and 3 lane width and the

percentage of errant vessels, are discussed below.
4.1. SHIPPING LANES

Since the surveillance of shipping traffic is a costly
and timeconsuming exercise, a staged approach was taken
with a view to identifying the lane location and ship
density of all the relevant major North Sea routes.

The initial stage was to seek the views of mariners
experienced in North Sea navigation to establish and locate
main shipping routes across the North Sea based on the
navigation courses actually taken. To this effect,
discussions were held with North Sea pilots and ship
masters. The main courses or navigation routes were then
drawn on Admiralty Charts of the areas in question when
it immediately became apparent which oil and gas fields

are adjacent to the commercial shipping routes.

For example, in the Southern Sector, the Rough and
West Sole gas fields were seen to be adjacent to a
crossing of routes between traffic bound to and from the
Humber ports and the main UK East Coast routes. The
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Viking and Hewett fields are seen to be clear of the

main commercial routes.

In the Northern Sector the Total, Claymore, Tartan
and Piper fields were seen to be adjacent to a crossing
area between the main Pentland Firth to Baltic route and
the routes taken by large tanker traffic between Sullom
Voe and points south. The Buchan, Forties and Maureen oil

fields are seen to be relatively clear of the busier routes.

The further part of the initial stage was to ascertain
some indication of the likely width of the routes taken.
Again based on discussions with pilots and ship masters,
these were found to vary according to location. In the
relatively constrained routes of the Southern Sector, where
navigation is restricted by the presence of shoals and sand
banks, the indicated route widths varied between 1.5 and
5 nautical miles. In the Northern Sector, where the
navigation is not so constrained, the indicated route widths
depended more upon the accuracy of the ships' own
navigation position fixing systems and the willingness of
the individual navigator to deviate from his chosen course.
In this sector, once clear of the coastline, the indicated

route widths varied between 3 and 7 nautical miles.

Subsequent stages of the investigation, included a
detailed questionnaire distributed to North Sea pilots to
determine aspects of navigational practice in the vicinity
of the oil and gas fields identified in the initial stages
and the actual deviations along the chosen navigation

routes.

The shipping routes through this Sector are shown in
Figure 1. The width of the routes shown indicates the
order of positioning accuracy along each route. This width
has been based on experience of mariners on these
particular routes, general maritime experience, and the

opinion of the North Sea Pilots transversing these routes.

A breakdown of ship numbers on each route in this

Sector is shown in Table 2.

Table 2 : Northern Sector Shipping Routes

In the Southern Sector, with permission of the Pilot
Operations Manager, Humber Pilots, it was possible to
make a limited radar survey from the Pilot Station at
Spurn Head. From this survey it was possible to track the
shipping, establishing the routes actually taken, their widths
and the distribution of traffic across each route. The
correlation with the routes indicated by the mariners was
good, although the observations showed that the route
widths were greater than indicated.

The shipping routes through this Sector are shown on
Figure 2, with the route widths indicated reflecting the
required ship position fixing accuracies at different
locations, and a breakdown of ship numbers on each route
in this Sector is shown at Table 3.

Table 3 : Southern Sector Shipping Routes

[ROUTE ORIGIN/DESTINATION ANNUAL
NO SHIP
NUMBERS
la Wash ports - N.E. coast traffic 1200-1800
Ib Wash ports and Humber ports - N.E.
coast traffic 6800-10200
2 Humber ports - N Norway 300-700
3 Humber ports - Scandinavia 2000-3000
4 Humber ports - Baltic 3000-4000
S5a Humber ports - points south, Dutch,
Belgian ports 9000-12000
5b Humber ports - points south, Dutch,
Belgian ports deep draught route and
Elbe ports 2000-3000
6 Humber and Wash - Elbe ports 1000-1500
7a Wash ports - N. Norway/Scandinavia/
Baltic/Elbe 400-600
7b Wash ports - N, Norway 200-300
7c Wash ports - Scandinavia 800-1200
7d Wash ports - Baltic 1000-1500
8 Wash ports - points south, Dutch,
Belgian ports 1200-1800
9 UK East Coast Route 12000-24000
10 UK East Coast Route (Deep draught
piloted) 1200-2400
TOTAL POPULATION RANGE : 42100-68000

ROUTE NO ORIGIN/DESTINATION ANNUAL SHIP
NUMBERS

1 Kirkwall - Peterhead and points south. 400-600
2 Sullom Voe (S. of Fair Isle) - Peterhead, Aberdeen,Forth Ports, Tyne, Tees, Thames,

Eng. Channel ports, Dutch ports, Antwerp. 90-130
3 Lerwick - Aberdeen and Sullom Voe - Forth ports (N. of Fair Isle) 450-650
4 ‘Sullom Voe - Peterhead, Aberdeen, Forth Ports (East Shetland route) 180-260
5 Sullom Voe - Tyne/Tees (East Shetland route) and West Shetland north of Fair Isle. 45-65
(3 Sullom Voe - Humber ports (East Shetland route) and West Shetland north of Fair Isle. 12-16
7 Sullom Voe - Thames, English Channel ports, (East Shetland route) and West Shetland route

north of Fair Isle, and Sullom Voe - Dutch ports/Antwerp, (East Shetland route) and West

Shetland route north of Fair Isle. | 140-210
8 Sullom Voe - Elbe ports (East Shetland route) and West Shetland route north of Fair Isle. 55-80
9 Sullom Voe - Elbe ports (West Shetland route) south of Fair Isle and Atlantic to Elbe ports. 6100-920
10 Forth - Stavanger 40-60
1t Forth - Bergen 40-60
12 Atlantic - Baltic ports (south of Fair Isle). 800-1200
13 Sullom Voe - Invergordon 70-100
14 Pentland Firth - Baltic and Flotta - Baltic 2900-4400
15 Aberdeen - Stavanger 40-60
16 Aberdeen - Bergen 40-60

TOTAL POPULATION RANGE : 5912-8871
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An analysis has been made of the distribution of
traffic across each route and this indicates that the
distribution is of Gaussion form. This accords with earlier
work undertaken at a point further south along the
coastline (6). From the analysis of some 9 routes observed
from Spurn Head it has been possible to establish the
existance of relationship between the standard deviation
around the normal distribution and the route width. From
this analysis it may therefore be possible to make
reasonable predictions of traffic distributions and their
standard deviations across other routes where the width of
route is known.

A further investigation in hand for the Northern Sector
includes the plotting of ship locations obtained from a
survey undertaken by the Coast Radio Station at Wick,
where ships working the radio station were requested to
report their positions and ports of origin and destination.
Similar plots have been made of the positions given by
ships transmitting weather reports. While the accuracy of
ship positions from such sources is not suitable for an
analysis of the traffic distribution across a route these
data sources have helped to substantiate the location of
the shipping routes indicated by the pilots and ship
masters.

4.2. THE PROPORTION OF "ERRANT" VESSELS

The likely proportion of ships plying the North Sea which
have a significant probability of not being under
competent control has not, to our knowledge, been the
subject of investigation in the past. Further, no one
source of data is seen as suitable from which a confident
expectation of the likely proportion may be extracted. A
number of approaches have therefore been selected from
which to view this problem, and these are listed below.

a) Based upon a consideration of other ship categories
which may be relevant as indicators of the number of
"errant" vessels.

b) Based on a series of studies of the cause relationships
of ship accidents.

¢) Based on the subjective view of the proportion of
“errant" ships, taken by mariners with recent
experience of North Sea navigation.

The proportion of “errant" ships arrived at from each

approach to the problem is summarised below :

Proportion of "Errant” Vessels

Lower bound Upper bound
Approach | Less than 6% | Less than 5%
Approach 2 - Less than 5-6%
lJ'\pprv.aach 3 2% 15%

In our view, the upper bounds of 15% are considered
most unlikely, with no substantial evidence to support such
percentages.

We consider that a realistic range of the proportion of
"errant" ships in the North Sea is likely to be between
1-5% of the total population with an estimated mean
value of 3%.

4.3, ASSESSING THE PROPORTION OF ERRANT
VESSELS THAT MAY COLLIDE

In the same way that only a proportion of sub
standard vessels will actually be involved in collisions,
groundings, etc. so only a proportion of errant vessels on
direct course for a platform will actually be so unaware
of its course that either insufficient action or no action
at all is taken to avoid collision.
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Since, to date, there have not been any collisions
between passing vessels and offshore platforms in the
North Sea, there is no directly relevant basis on which
this probability factor can be estimated. The quantification
of this factor has thus to be made by recourse, to
judgement by experienced persons and to other analogous
situations. The nearest analogy that can be used is with
collisions between passing vessels and light vessels. Here,
passing vessels have been known to collide with such light
vessels due to poor navigation, poor lookouts, and from
cutting too close to the structure, Detailed data on traffic
and collisions for several light vessels are available, and
has been used to obtain an estimate of this errant vessel
collision probability., The results show a range for this
probability of 1/5 to 1/20, and a mean {igure of 1/10
(10%).

4.4, CONCLUSIONS ON ERROR FIGURES

Thus, the two human error probabilities are estimated
to be as follows :

1) proportion of "errant" vessels in the merchant vessel
population plying the North Sea.

Mean 3% Range 1% - 5%

2) proportion of "errant" vessels who, on a direct course
for the platform, are sufficiently negligent that
insufficient action is taken to avoid the platform.

Mean 10% Range 5% - 20%

The resultant total human error collision probability is
thus 3% x 10% = 0.3%.

5. RESULTS
5.1. OUTPUT

The output gives the drifting vessel and errant vessel
collision probabilities for each shipping lane that can
affect the platform, and then a grand total, summing the
risks from each lane.

5.2, TYPICAL RESULTS

The results are most dependent on one factor : the
proximity of the platform to a major shipping route. Other
factors, such as the lane width shape, the percentage of
errant vessels and the minor shipping lanes, all contribute
to the absolute level of risk, but not so significantly to
the relative risk levels. '

For platforms in clese proximity to these major lanes,
the risk level is presently estimated to be of the order of
107" to 107° per year. This figure represents a high level
of risk; it is discussed in more detail in Section 5.4
hereafter.

For platforms far from such shipping lanes, the risk is
no longer dominated by errant vessels, or by vessels not
under command; and consequently the risk level s
sybstantially lower, in the order of 10-5 per year. This
risk level is comparable to other quoted figures for
"average" collision risk from passing vessels in the North
Sea.

5.3, SUBSTANTIATION OF THE RESULTS

These results are still preliminary, in that further work
is currently under way to refine the shipping lane
locations, the shipping traffic, the lane width and the
percentage of errant vessels. If the results above are,
however, confirmed by this further work, then the results
have important implications for North Sea safety.
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5.4, IMPLICATIONS FOR NORTH SEA OPERATIONS

If the comparatively high risk figures for installations
in close proximity to major shipping lanes are confirmed
then the Department of Eneregy may need to consider the
need for further regulations.

At the time of writing no decisions have been made
in this regard, but requirements for surveillance and
warning may have to be reviewed. Measures to meet
requirements could be expensive and difficult to implement
in view of the international nature of the problem and
hence steps will not be taken lightly and, as with all
regulations, only after consultation with the industries
concerned,

6. CONCLUSIONS

i) A model for the risk of passing vessel collisions with
offshore platforms in the North Sea has been
developed that appears to be capable of providing
platform specific estimates of the risk.

ii) The major preliminary results, which at the time of
writing are not yet confirmed, are that

a) The relative risk of collision for various
installations are dependent primarily on their
proximity to major shipping routes.

b) Risks for most installations are low and present
regulations are adequate to deal with them,

c) Risks for the most vulnerable installations are
unacceptably high and regulatory measures may
have to be considered.
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RESUME

Certaines études déja réalisées concernant le risque de
collision entre des navires de la marine marchande et des
plateformes au large ont permis d'affirmer que ce risque
€tait considérable. A I'époque, les données étaient toute-
fois insuffisantes pour permettre d'etablir des conclusions
valables. C'est pourquoi, le Ministere britannique de
I'Energie a entrepris de nouvelles recherches dans I'espoir
de pouvoir trouver une solution a ce probleme.

Cette étude a identifié un type de navire passant, res-
ponsable de la plupart des risques. Dénommés "navires
errants", ces vaisseaux paraissent ignorer les Reglements
de navigation et de sécurité, semblant jusqu'a ignorer &tre
a proximité d'une plateforme ou d'une station de forage!

On a pu observer des cas de "navires errants" violant
purement et simplement les zones de sécurité prés des
plateformes et ne répondant pas aux signaux donnés. Ces
constatations ont €té faites dans les routes de navigation
les plus utilisées par les navires traversant la Mer du
Nord.

Les résultats de I'étude ont indiqué que, pour la
majorité des plateformes, les risques n'étaient pas trop
grands et que les Réglements déja en vigueur suffisaient
pour y parer. Par contre, pour ce qui concerne les instal-
lations les plus vulnérables, les risques sont bien plus sé-
rieux et I'élaboration de nouvelles réglementations semble
souhaitable.
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