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This report covers work carried out by MaTSU at the request of the Offshore Division of the Health and
Safety Executive (HSE) to update the database of collision incidents on the UKCS and the collision
frequency analysis provided in the report of MaTR0447.

Data has been collected from a number of collision incident record sources to confirm or complete
previous records and to expand the database up to October 2001. The database has expanded from
494 records in MaTR0447 to 557 records. The database of operating experience has been recompiled
and extended to encompass all mobile and fixed installations operating on the UKCS and takes into
account recent abandonments.

The database has been sorted into incidents involving “passing vessels” and “attendant vessels”.
Fortunately, over the whole period of the study, collision incidents involving the former have occurred
only 8 times. Nonetheless, the potential exists for major structural damage, possibly even catastrophic,
from even a glancing blow by a passing merchant vessel.

As in the previous report (OTO 1999/080) the main database only includes actual collisions and does
not include ‘near misses’. However, in an attempt to gain a better understanding as to the scale and
nature of the ‘near miss’ events, this report (Appendices E, F and G) does include ‘near miss’ data from
a variety of sources; and interprets the findings in section 6.
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Executive Summary

This report covers work carried out by MaTSU at the request of the Offshore Division of the
Health and Safety Executive to update the database of collision incidents on the UKCS and the
collision frequency analysis provided in the report of MaTR0447.

Data has been collected from a number of collision incident record sources to confirm or
complete previous records and to expand the database up to October 2001. The database has
expanded from 494 records in MaTRO0447 to 557 records. The database of operating
experience has been recompiled and extended to encompass all mobile and fixed installations
operating on the UKCS and takes into account recent abandonments.

By combining data of collision incidents with installation operating experience, it has been
possible to establish the variation of incident frequency with time, and the likely confidence
limits that may be placed on them. This has been done for each of the major installation types.
This variation has been considered for all incidents and, separately, for those resulting in damage
categorised as moderate or severe. The definition of moderate being damage requiring repair in
the medium (up to 6 months) or longer term (over 6 months); and severe being damage
affecting the integrity of an installation sufficient to require repair in the immediate or short
term (up to 1 month).

With certain exceptions, i.e., in 1997, in the last 5 years the mean incident frequency has
generally shown a downward trend, particularly for those incidents that resulted in moderate or
severe damage.

The database has been sorted into incidents involving “passing vessels” and “attendant vessels”.
Fortunately, over the whole period of study, collision incidents involving the former have
occurred only 8 times. Nonetheless, the potential exists for major structural damage, possibly
even catastrophic, from even a glancing blow by a passing merchant vessel.

The probability of a collision incident per installation year for all incidents, those by passing
vessels and for those where the installation/rig required repair were found to be:

Summary of mean incident frequencies of all reported incidents and
moderate or severe damage category incidents (all vessel types)

Mean incident frequency: 1975 to 31/10/2001

Installation/rig type All reported incidents/year Incider;fvzerzuét;rrfa;nexigfrate or
All installations 0.0987 0.0152
Fixed installations 0.0630 0.0095
Semi-submersibles 0.2379 0.0487
Jack-ups 0.1413 0.0054




Summary of mean incident frequencies of all reported incidents and
moderate or severe damage category incidents (passing vessels)

Mean incident frequency: 1975 to 31/10/2001
Installation/rig type All reported incidents/year Incider;?vgeriuét;rrlﬁ)a;nengfrate or
All installations 0.0014 0.0004
Fixed installations 0.0012 0.0002
Semi-submersibles 0.0000 0.0000
Jack-ups 0.0054 0.0018

Notwithstanding the figures quoted in the tables above, data interpretation should be carried
out with caution as it is highly likely that some degree of under reporting of incidents has
occurred. Primarily this is thought to be of those incidents where little or no damage resulted to
the installation, however, it may also include more serious incidents to normally unattended
installations.

As in the previous report (OTO 1999 080) the main database only includes actual collisions and
does not include 'near misses'. However, in an attempt to gain a better understanding as to the
scale and nature of 'near miss' events, this report (Appendices E, F and G) does include 'near
miss' data from a variety of sources; and interprets the findings in Section 6. In recent work by
the HSE, UKOOA and others the definition of 'near miss' has been agreed to be 'the approach
by any vessel that caused any part of the Duty Holder's emergency response plan to be
activated'. Though it has not been possible to strictly apply that definition to this data, an
attempt has been made to interpret the data in the light of that definition. Using such an
interpretation it was found that there were 14 such events. These ranged in severity from a
precautionary mustering of personnel to an actual down manning of an installation.

Collision threat causation factors have been developed from the “primary cause” field in the
database, though almost exclusively, this information comes from personnel on board the
installation and may lack subjectivity. Nonetheless, the primary cause of the majority of
incidents involving “attendant vessels” was linked to some form of control failure; either human
or mechanical while watchkeeping failure was assessed as the primary cause in each “passing
vessel” incident.

The most frequent ‘activity’ that attendant vessels were engaged on when a collision with an
installation occurred was “cargo transfer”, although “approaching installation also figured
highly, perhaps also being the precursor to cargo operations.

Geographical location was found to have an effect on the likelihood of a “passing vessel”
collision and it appears that installations in the Southern North Sea are at greater risk than those
in other areas. This is perhaps understandable considering the traffic density in this area
compared to the other relatively remote areas of the UKCS.
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1 Introduction

A database of vessel/platform collision incidents on the United Kingdom Continental
Shelf (UKCS) was originally created for the Health & Safety Executive, Offshore Safety
Division (OSD) in 1985. It has subsequently been amended and extended on several
occasions, in 1995 (MaTRO0321) when it also underwent rigorous qualitative checking
and most recently in 1997 (MaTRO0447) when it was updated with incidents in
intervening years.

MaTSU were requested by OSD to update the previous data evaluation exercise
contained in MaTRO0447 and also to search through various data sources to extend the
database to include incidents which have occurred since the last review. The compilation
of the database is described in more detail in Section 2 of this report.

Information has been extracted from the database to establish the variation of incident
frequency with time for different types of offshore oil and gas installations and for
different vessel types. The resulting analysis of incident statistics is necessarily broad, in line
with the likely accuracy of the data, and is presented in Section 3 of this report.

An assessment of the implications of the results of analysis is presented in Section 4.

At OSD’s request an analysis of the world fleet of platform support vessels (PSV) was
carried out. The data used for this exercise came from information held by the Maritime
Statistics Collection Agency, an organisation administered by the Department of
Transport, Local Government and the Regions (DTLR) to collect information on the
quantity and nature of commercial cargo passing through the UK’s major ports. Using this
information it was possible to:

e Quantify the number, size and type of vessels that have carried cargo between the
UK’s major ports and the UKCS and hence develop a guideline measure of vessels
that transit UKCS oil fields as part of their normal activities;

e Develop an understanding of the way in which PSV dimensions and tonnages have
changed in recent years;

e Identify the extent to which stand-by vessels (SBV) have been utilised for carrying
cargo to/from offshore installations on the UKCS.

The results of these analyses are presented in Section 5.

The database only contains details of collision incidents that have actually occurred. There
exists a separate record of incidents which, although not resulting in actual contact
between vessel and installation, resulted in a so called “near miss”. This is discussed further
in Section 6.

The conclusions to the report are contained in Section 7.



2 Compilation of Database

2.1 COLLISION INCIDENT DATABASE

For this study an incident has been defined as a reported impact in terms of the OIR/9A
incident report, between a vessel and a fixed or mobile installation (jack-up or semi-
submersible).

The original 1985 collision incident database was compiled from studies performed by the
National Maritime Institute Ltd. (NMI) (Refs. 1 and 2) and the International Association
of Drilling Contractors (IADC) (Ref. 3). An update in 1991 by Advanced Mechanics and
Engineering Limited (AME) (Ref. 4) used incident records taken from OSD’s OIR/9A
files.

The Collision Incident Database produced under MaTSU reports MaTR0321 (1995) and
MaTRO0447 (1997) (Refs. 5 and 6) have been extended and further cross-checked. The
complete database is included as Appendix A to this report wherein a total of 557
incidents of vessels contacting offshore oil and gas installations have been recorded in the
period from 1 January 1975 to 31 October 2001. These data have been developed from a
number of sources; the prime source being that recorded in the “Information Source”
field. Where data have been supplemented or confirmed from an independent source this
have been recorded in the “Other Source Confirms” field. Collision incidents confirmed
(in part or whole) or added in the current study have been extracted from the following
sources:

e Marine Accident Investigation Branch (MAIB) using the search criteria “offshore
installations - collisions and contacts” - (Ref. 7).

e ‘Orion’ Safety System of the OSD using search criteria “collision”, *“ impact”,
“contact”, “collide”, “hit”, “landed”- (Ref. 8).

e World Offshore Accident Database (WOAD) using search criteria “collision”,
“contact” - (Ref. 9).

Despite the large literature search a number of inconsistencies and unconfirmed data have
been highlighted within the database. A series of asterisk (**) adjacent to an entry indicate
the following areas of concern:

folaiel Rig Registration No. could not be confirmed from information provided by
OSD.

****  Vessel name, type or gross tonnage could not be confirmed by Anchor
Handling Tugs and Supply Vessels of the World (Ref. 10), Stand-by Vessels
of the World (Ref. 11) or Lloyd’s Maritime Directory 1986 (Ref. 12).

**x%*  |nthe author’s opinion text entries appear to be incomplete, erroneous or
inconsistent but due to the lack of other data sources have been retained.

The database contained in Appendix A has been compiled according to the following sort
criteria:



First: “Passing Vessel” (vessels which shouldnot have contravened the safety zone)
and “Attendant Vessel” (vessels working in the vicinity of the installation)
categories.

Second: Severity of “Installation Damage Class”, severe, moderate, minor, none,
unspecified, not applicable.

Third: Date of incident.

2.2 CODING AND CATEGORIES

For clarity and ease of interpretation the use of codes within the fields has been kept to a
minimum.

2.2.1 Information source & Other source confirms

e DEn Data extracted from Draft Report MaTR0141 - (Ref. 13);

e OTN 92 235 Data extracted from OTN 92 235 - (Ref. 14).

e |MIS Data supplied to MaTSU by Lloyds Maritime Information Service —
(Ref. 15);

e NMI National Maritime Institute Ltd. - (Ref. 1, 2);

e HSE Data supplied by OSD - (Ref. 16);

e BOMEL Data extracted from Billington Osborne-Moss Engineering Limited —
Drawing No. C/587/R002.22 - (Ref. 17);

e MAIB Data supplied to MaTSU by Marine Accident Investigation Branch —
(Ref. 7);

e WOAD World Offshore Accident Database - (Ref. 9).

2.2.2 Installation damage class

In order to permit more meaningful evaluation of the database all incidents have been
placed into a damage severity category, labelled “Installation Damage Class”, in
accordance with the following criteria. In some instances, where the damage class was not
originally reported or was clearly inaccurate, the category has been assigned by the author
based on the extent of reported damage and the criticality of the member involved:

Severe: Damage affecting the integrity of an installation sufficient to require repair
in the immediate or short term (up to 1 month). Where the actual date of
repair could not be determined then the criticality of the damage damaged
member was considered where this was available. In the absence of other
repair information damage to non redundant members was considered
severe;

Moderate:  Damage requiring repair in the medium (up to 6 months) or longer term
(over 6 months);

Minor: Damage not affecting the integrity of the installation;

None: No damage occurred;

Unspecified: Damage believed to have occurred but was not specified in reports;

Not Applic.: Report of incident which was not applicable to installation’s structure.



2.3 DATA ON OPERATING EXPERIENCE

For the purposes of this study an installation is defined as a fixed platform or group of
platforms linked by bridges or walkways and may be of either steel or concrete
construction. Operating experience of fixed installations is presented in “installation
years” rather than platform years because in the southern North Sea a supply vessel, for
example, is only likely to approach those platforms installed with a crane or living quarters
when carrying cargo. In these circumstances it would be unrealistic to include every
individual platform in the count of operating experience as not all will be visited by
vessels.

Operating experience of fixed structures has been determined using information provided
by OSD. This contained the ‘start-up’ date and ‘abandonment’ date, where appropriate.

Mobile rig operating experience on the United Kingdom Continental Shelf (UKCS) has
been determined from information provided by Rigzone (Ref. 18) and refers to any jack-
up, semi-submersible or variant. The operating experience of semi-submersible or
monohull production facilities and floating storage units (as supplied by OSD) has been
added to the monthly figure to determine the total experience of this type of unit.

A summary of operating experience for fixed installations/complex and mobile units over
the period of study is contained in Table 1 (overleaf) and represented graphically in Figure
1.
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Figure 1: Fixed installations and mobile rig utilisation



Table 1: Operating experience for fixed installations and
mobile units on the UKCS

Mean installations operating in year

Operating experience: date of installation to

year end (installation years)

Year | Jack-up subsrﬁgis'ible Fixed | TOTAL | Jack-up subsrrigis-ible Fixed | TOTAL
1975 1.9 26.4 60.5 88.8 1.9 26.4 60.5 88.8
1976 25 19.6 705 92.6 4.4 46.0 131.0 | 181.4
1977 1.9 22.8 773 102.0 6.3 68.8 2084 | 2835
1978 14 17.6 84.3 103.3 7.7 86.4 2027 | 386.8
1979 16 155 89.4 106.5 9.3 101.9 3821 | 493.3
1980 2.1 19.9 91.2 113.2 11.4 121.8 4733 | 606.5
1981 3.4 237 93.6 120.7 14.8 145.5 566.9 | 727.2
1982 45 28.0 99.9 132.4 19.3 1735 666.8 | 859.6
1983 8.2 207 1043 | 142.2 275 203.2 7711 | 1001.8
1984 16.2 35.9 1126 | 164.7 437 239.1 883.7 | 1166.5
1985 18.3 38.0 1207 | 177.0 62.0 277.1 1004.4 | 1343.5
1986 14.7 26.6 1273 | 168.6 76.7 303.7 11317 | 1512.1
1987 139 24.0 1363 | 174.2 90.6 327.7 1268.0 | 1686.3
1988 20.2 32.0 1425 | 1947 | 1108 359.7 14105 | 1881.0
1989 23.0 31.9 1553 | 2102 | 1338 391.6 1565.8 | 2091.2
1990 48.4 52.8 1604 | 2615 | 1822 444.4 17262 | 2352.8
1991 433 57.4 180.3 | 2811 | 2256 501.8 19065 | 2633.8
1992 42.3 443 1853 | 2719 | 267.8 546.1 20019 | 2905.8
1993 36.6 403 1935 | 2704 | 3044 586.4 22854 | 3176.1
1994 33.4 30.1 2125 | 2760 | 3378 616.4 24979 | 3452.1
1995 32.8 34.9 2213 | 2890 | 3706 651.4 2719.1 | 3741.1
1996 335 433 2255 | 302.4 | 4041 694.7 20447 | 40435
1997 37.6 44.9 2345 | 317.0 | 4417 739.6 3179.1 | 4360.4
1998 36.8 463 2414 | 3246 | 4786 785.9 34205 | 4685.0
1999 29.9 35.4 2536 | 3189 | 5085 821.4 36742 | 5004.0
2000 29.4 34.5 2615 | 325.4 | 5379 855.9 3035.6 | 5329.4
2001 32.0 20.0 2678 | 3398 | 5592 882.6 42035 | 56453
Pro rata to 31/10/01




3 Analysis of Historical Data

3.1 INTRODUCTION

This Section presents an analysis of collision incident statistics for the UKCS in the period
from 1 January 1975 to 31 October 2001. For statistical analysis purposes a total incident

population of 557 has been used throughout. When determining incident frequencies for
2001 installation operating experience has been prorated to 31 October of that year.

Data were analysed for all reported incidents and separately for those classified as moderate
or severe, to investigate any trends which might exist. While it is reasonable to anticipate
that not all minor incidents would be reported, it is believed that most, if not all, incidents
resulting in moderate or severe installation damage should have been. Thus, there should
be increased confidence in the observed trends in the more serious incidents.
Additionally, incidents resulting in moderate or severe damage are more likely to exceed
normal operational loading and are therefore of greater interest in comparing design
against accidental damage.

The main areas covered in this Section are:

¢ Variation of incident frequency and confidence limits with time for different damage
categories and types of installations;
e Variation of incident numbers with time for different types of vessels.

Where possible tables, graphs or histograms have been used to illustrate the various aspects
of collision incidents that have occurred.

As in other studies (Refs. 19 and 20) it has been assumed that the incident likelihood
follows a Poisson distribution. With this assumption 5% and 95% confidence limits for
fixed installations and mobile rigs have been calculated and are shown in Figures 5, 6, 9,
10, 13, 14, 17 and 18. The interval between the limits reflects the number of incidents
and causes the line connecting the upper and lower confidence limit to be longer where
there are fewer incidents. 5% and 95% confidence limits have been calculated using
accepted methodology (note Refs. 19 and 20) including those occasions where no
collision incidents have been reported.

3.2 VARIATION OF INCIDENT FREQUENCY WITH TIME

The variation of incident frequency with time for fixed installations and mobile units have
been analysed both together and separately. Incident frequencies for all reported incidents
and those categorised as resulting in moderate or severe damage have also been analysed
separately.



3.2.1 All installations
Table 2 and Figure 2 summarise the number and damage category of all recorded

incidents to fixed installations and mobile units, by year, since 1975. Seventeen incidents
were classed as severe, 69 incidents as moderate and the remainder classed under minor or
no damage, including 55 incidents where the damage was not specified but is believed to

be minor or none.

Table 2: Damage resulting from incidents to all installations per year

Installation damage class

Year None Minor Moderate Severe Unspecified Ap;l)\lli(é;ble TOTAL
1975 0 6 4 1 0 0 11
1976 2 12 2 0 0 16
1977 0 13 7 2 0 0 22
1978 1 12 7 0 0 0 20
1979 5 19 6 0 1 0 31
1980 4 13 9 4 1 0 31
1981 6 27 3 1 1 0 38
1982 8 14 7 0 0 0 29
1983 8 16 3 1 0 0 28
1984 4 9 5 0 1 0 19
1985 4 11 1 4 2 0 22
1986 5 9 4 0 1 0 19
1987 1 6 0 0 1 0 8
1988 2 7 0 1 0 0 10
1989 2 18 1 0 1 0 22
1990 5 19 3 1 1 1 30
1991 6 15 2 1 3 0 27
1992 5 28 2 1 3 0 39
1993 5 14 1 0 2 0 22
1994 6 10 0 0 5 0 21
1995 4 4 0 0 6 0 14
1996 2 6 1 0 1 0 10
1997 1 9 1 0 7 0 18
1998 0 7 0 0 10 0 17
1999 5 7 0 0 3 0 15
2000 1 8 0 0 3 0 12
2001 1 3 0 0 2 0 6
TOTAL 93 322 69 17 55 1 557
16.7% 57.8% 12.4% 3.1% 9.9% 0.2% 100%
To 31 October 2001



Figure 2: Damage resulting from incidents to all installations per year
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A summary and chart of impact vessel types is produced as Table 3 and Figure 3. This
indicates that the vast majority of incidents, as would be expected, have occurred with
attendant vessels. Of the attendant vessels, 353 incidents were with “Supply Vessels”, 87
were “Stand-By Vessels” with the remaining being either “Unspecified”, with 35
incidents or “Other Attendant Vessels”, 74 incidents. The latter category comprising the
following vessel types:

e Anchor handler 18 incidents

e Barge (pushed by tug) 1 incident

e Diver support 36 incidents

e Maintenance 1 incident

e Merchant tanker (approaching/at loading terminal) 9 incidents

® Research 3incidents

e Survey 2 incidents

e Tug 4 incidents

Table 3: Incidents per year by all vessel types
Collision vessel type

Year Supply vessels Sf/aézge_lzy atg:;je;:n t Passing vessels Unjsfsceilfsied TOTAL
1975 7 0 0 0 4 11
1976 13 1 2 0 0 16
1977 12 3 3 0 4 22
1978 19 0 0 0 1 20
1979 16 7 7 0 1 31
1980 20 0 4 0 7 31




Table 3: (continued)

Collision vessel type
Year Supply vessels S'\[/aerslge_lzy atgar:jearn t Passing vessels Unjg:szilfsied TOTAL
1981 26 4 4 1 3 38
1982 21 4 2 0 2 29
1983 20 1 5 1 1 28
1984 10 2 5 2 0 19
1985 9 5 6 1 1 22
1986 12 1 2 0 4 19
1987 4 4 0 0 0 8
1988 5 2 1 2 0 10
1989 12 7 3 0 0 22
1990 17 11 1 0 1 30
1991 21 4 2 0 0 27
1992 29 7 3 0 0 39
1993 16 4 2 0 0 22
1994 13 5 3 0 0 21
1995 6 2 5 1 0 14
1996 7 1 1 0 1 10
1997 7 4 3 0 4 18
1998 10 1 5 0 1 17
1999 12 2 1 0 0 15
2000 8 1 3 0 0 12
2001 1 4 1 0 0 6
TOTAL 353 87 74 8 35 557
63.4% 15.6% 13.3% 1.4% 6.3% 100%
To 31 October 2001

In view of the potentially catastrophic consequences of a ‘passing vessel’ collision on the
integrity of an installation, details of the 8 incidents where this has occurred have been
separated from the ‘attendant vessels’ incidents in the database presented in Appendix A.
The sort criteria of the database in Appendix A are outlined in more detail in Section 2.1
of this report.
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Figure 3: Incidents per year by all vessel types

Table 4 and Figure 4 summarise the trend for incidents occurring with respect to month
for all different vessel types. Despite several slight anomalies, possibly caused by the small
number of data for some vessel categories, broadly speaking more incidents have occurred
during the period October to February. For supply vessels engaged in cargo transfer this is
perhaps understandable when weather conditions are more likely to be adverse with high
winds and storms. Conversely, in the months normally associated with better weather
(July to September) the incidence of stand-by vessel collision has increased, possibly
caused by more installation overside work being carried out and the need for close
support. The months between May and October also see an increase in the number of
incidents involving diver support vessels when annual inspections and repairs to
installations tend to take place.

Table 4: Incidents per month by vessel type

Collision vessel type
Month Supply Stand-by Other Passing Unspecified TOTAL
vessels vessels attendant vessels vessels

January 43 9 5 1 2 60 10.8%
February 41 3 5 1 1 51 9.4%
March 29 6 2 1 1 39 7.0%
April 25 7 7 0 0 39 7.0%
May 29 7 11 0 0 47 8.4%
June 17 3 2 2 1 25 4.5%
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Table 4: (continued)

Collision vessel type
Month Supply Stand-by Other Passing Unspecified TOTAL
vessels vessels attendant vessels vessels
July 21 11 12 2 0 46 8.3%
August 26 7 3 1 0 37 6.6%
September 25 12 9 0 0 46 8.3%
October 32 8 7 0 1 48 8.6%
November 27 8 6 0 0 41 7.4%
December 36 3 4 0 1 44 7.9%
Unspecified 2 3 1 0 28 34 6.1%
TOTAL 353 87 74 8 35 557 100%
63.4% 15.6% 13.3% 1.4% 6.3%
To 31 October 2001
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Figure 4:

Incidents per month by vessel type

Tables 5 and 6 respectively, show the mean frequency and confidence limits of all
reported incidents and those categorised as resulting in moderate or severe damage
occurring to all installations by year. Table 7 summarises the mean frequency in the year
in question and also cumulatively to any year end from 1975. Figures 5, 6 and 7
graphically represent the variation in the results summarised in these tables.
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Table 5: Frequency of all reported incidents to all installations per year

'\?””.‘ber i . Mear_l Incident frequency (per installation per year)
incidents installations
Year in year (r) operatl(nTg)ln year| 5% C(I)irr1r:|i(t:ience Mean = (r/T) 95% (:I(i)rr:‘iltdence
1975 11 88.8 0.20 0.12 0.07
1976 16 92.6 0.26 0.17 0.11
1977 22 102.0 0.31 0.22 0.15
1978 20 103.3 0.28 0.19 0.13
1979 31 106.5 0.39 0.29 0.21
1980 31 113.2 0.37 0.27 0.20
1981 38 120.7 0.41 0.31 0.24
1982 29 132.4 0.30 0.22 0.16
1983 28 142.2 0.27 0.20 0.14
1984 19 164.7 0.17 0.12 0.08
1985 22 177.0 0.18 0.12 0.08
1986 19 168.6 0.17 0.11 0.07
1987 8 174.2 0.08 0.05 0.02
1988 10 194.7 0.09 0.05 0.03
1989 22 210.2 0.15 0.10 0.07
1990 30 261.5 0.16 0.11 0.08
1991 27 281.1 0.13 0.10 0.07
1992 39 271.9 0.19 0.14 0.11
1993 22 2704 0.12 0.08 0.06
1994 21 276.0 0.11 0.08 0.05
1995 14 289.0 0.08 0.05 0.03
1996 10 3024 0.06 0.03 0.02
1997 18 317.0 0.08 0.06 0.04
1998 17 324.6 0.08 0.05 0.03
1999 15 318.9 0.07 0.05 0.03
2000 12 3254 0.06 0.04 0.02
2001 6 339.8 0.03 0.02 0.01
To 31 October 2001
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Table 6: Frequency of moderate or severe damage to all installations per year

N“”?ber 0 . Mear_1 Incident frequency (per installation per year)
incidents installations
Year in year (r) operatl(nTg)ln year| 5% C(I)irrl:i(tjence Mean = (r/T) 95% cI(i)r:?tdence
1975 5 88.8 0.12 0.06 0.02
1976 2 92.6 0.07 0.02 0.00
1977 9 102.0 0.15 0.09 0.05
1978 7 103.3 0.13 0.07 0.03
1979 6 106.5 0.11 0.06 0.02
1980 13 113.2 0.18 0.11 0.07
1981 4 120.7 0.08 0.03 0.01
1982 7 132.4 0.10 0.05 0.02
1983 4 142.2 0.06 0.03 0.01
1984 5 164.7 0.06 0.03 0.01
1985 5 177.0 0.06 0.03 0.01
1986 4 168.6 0.05 0.02 0.01
1987 0 174.2 0.02 0.00 #N/A
1988 1 194.7 0.02 0.01 0.00
1989 1 210.2 0.02 0.00 0.00
1990 4 261.5 0.04 0.02 0.01
1991 3 281.1 0.03 0.01 0.00
1992 3 271.9 0.03 0.01 0.00
1993 1 2704 0.02 0.00 0.00
1994 0 276.0 0.01 0.00 #N/A
1995 0 289.0 0.01 0.00 #N/A
1996 1 3024 0.02 0.00 0.00
1997 1 317.0 0.01 0.00 0.00
1998 0 324.6 0.01 0.00 #N/A
1999 0 318.9 0.01 0.00 #N/A
2000 0 3254 0.01 0.00 #N/A
2001 0 339.8 0.01 0.00 #N/A
To 31 October 2001
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Table 7: Mean and cumulative frequency of all reported incidents to all
installations

14

Number of Cumulative . Meap Cumulative Incident Cym_ulative
Year |incidentsin year _ nL_meer of op:ar:;?rl:gtilr?r;/sear opferating frequency f:‘zgludeenncty
r) incidents (rl) ) experience (T1) (=r/T) (= r1/T1)
1975 11 11 88.8 88.8 0.12 0.12
1976 16 27 92.6 181.4 0.17 0.15
1977 22 49 102.0 283.5 0.22 0.17
1978 20 69 103.3 386.8 0.19 0.18
1979 31 100 106.5 493.3 0.29 0.20
1980 31 131 113.2 606.5 0.27 0.22
1981 38 169 120.7 727.2 0.31 0.23
1982 29 198 132.4 859.6 0.22 0.23
1983 28 226 142.2 1001.8 0.20 0.23
1984 19 245 164.7 1166.5 0.12 0.21
1985 22 267 177.0 1343.5 0.12 0.20
1986 19 286 168.6 1512.1 0.11 0.19
1987 8 294 174.2 1686.3 0.05 0.17
1988 10 304 194.7 1881.0 0.05 0.16
1989 22 326 210.2 2091.2 0.10 0.16
1990 30 356 261.5 2352.8 0.11 0.15
1991 27 383 281.1 2633.8 0.10 0.15
1992 39 422 271.9 2905.8 0.14 0.15
1993 22 444 270.4 3176.1 0.08 0.14
1994 21 465 276.0 3452.1 0.08 0.13
1995 14 479 289.0 3741.1 0.05 0.13
1996 10 489 302.4 4043.5 0.03 0.12
1997 18 507 317.0 4360.4 0.06 0.12
1998 17 524 324.6 4685.0 0.05 0.11
1999 15 539 318.9 5004.0 0.05 0.11
2000 12 551 325.4 5329.4 0.04 0.10
2001 6 557 339.8 5645.3 0.02 0.10
To 31 October 2001




Figure 5: Frequency of all reported incidents to all installations per year
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Figure 7: Mean and cumulative frequency of all reported incidents to all
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There is a large spread in the annual incident frequency but generally the number of
reported incidents tends to increase to a peak in 1981 before declining quite rapidly to a
minimum in 1987. A second, lesser, peak occurred in 1992 before declining again. The
rise in the mean incident frequency in 1992 can almost entirely be accounted for by the
rise in the number of reported incidents involving semi-submersibles, and to a lesser
extent jack-ups. This is broadly in line with the increase in mobile rig utilisation during
this period with its attendant collision risks, for example when anchor handling.

Though the average, all incident frequency, has fluctuated considerably over the period of
study the probability is on average 0.099 per year. Using the total operating experience
this equates to 1 incident every 10.14 installation years or approximately 33 per annum
for the current year level of installation activity. The analysis for reported incidents
resulting in damage categorised as moderate or severe indicates the probability is on
average 0.015 per year (1 incident every 65.64 years or approximately 5 every year for the
current level of installation activity). These statistics are clearly at odds with the actual
number of recorded incidents in recent years and highlight the general improvements
made in support vessel operating practices.

3.2.2 Fixed installations

To provide a more meaningful statistical base, especially for installation types with smaller
populations, the following types of installation have been included in this category. A total
of 268 incidents were recorded where the installation type was stated to be in this
category, or could be determined to be, with the following breakdown:

o Fixed steel installation 243 incidents
e Fixed concrete installation 20 incidents
e Tension leg platform 2 incidents
e Unspecified installation type 3 incidents

Table 8 and Figure 8 summarise the number and damage category of all incidents
occurring to fixed installations. Eight incidents were classed as severe, 32 incidents as
moderate and the remainder classed under minor or no damage, including 22 incidents
where the damage was not specified but is believed to be minor or none.

Table 8: Damage resulting from incidents to fixed installations by year

Installation damage class
Year None Minor Moderate Severe Unspecified [Not Applicable] TOTAL
1975 0 1 3 1 0 0 5
1976 2 1 1 0 0 0 4
1977 0 7 4 1 0 0 12
1978 0 1 3 0 0 0 4
1979 4 10 2 0 0 0 16
1980 1 9 6 2 1 0 19
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Table 8: (continued)

Installation damage class
Year None Minor Moderate Severe Unspecified [Not Applicable] TOTAL
1981 3 21 2 0 1 0 27
1982 3 10 6 0 0 0 19
1983 4 8 1 1 0 0 14
1984 0 5 0 0 1 0 6
1985 3 9 0 2 1 0 15
1986 5 8 2 0 0 0 15
1987 0 5 0 0 0 0 5
1988 0 1 0 0 0 0 1
1989 1 8 0 0 0 0 9
1990 2 12 2 0 0 0 16
1991 1 4 0 1 1 0 7
1992 1 9 0 0 2 0 12
1993 1 4 0 0 1 0 6
1994 1 8 0 0 1 0 10
1995 3 1 0 0 5 0 9
1996 2 5 0 0 1 0 8
1997 1 3 0 0 3 0 7
1998 0 2 0 0 2 0 4
1999 3 3 0 0 1 0 7
2000 1 6 0 0 1 0 8
2001 1 2 0 0 0 0 3
TOTAL 43 163 32 8 22 0 268
16.0% 60.8% 11.9% 3.0% 8.2% 0.0% 100%
To 31 October 2001

Tables 9 and 10 show respectively, the mean frequency and confidence limits of all
reported incidents and those categorised as resulting in moderate or severe damage
occurring to fixed installations by year. Table 11 summarises the mean frequency in the
year in question and also cumulatively to any year end from 1975. Figures 9, 10 and 11
graphically represent the variation in the results summarised in these tables.
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Table 9: Frequency of all reported incidents to fixed installations per year

'\.‘“”.‘ber i . Mear_1 Incident frequency (per installation per year)
incidents installations
Year in year (r) operatl(n_lg_j)ln year| 5% C(I)irrzli?ence Mean = (r/T) 95% (:I(i)nrll‘i[[dence
1975 5 60.5 0.17 0.08 0.03
1976 4 70.5 0.13 0.06 0.02
1977 12 77.3 0.25 0.16 0.09
1978 4 84.3 0.11 0.05 0.02
1979 16 89.4 0.27 0.18 0.11
1980 19 91.2 0.31 0.21 0.14
1981 27 93.6 0.40 0.29 0.20
1982 19 99.9 0.28 0.19 0.12
1983 14 104.3 0.21 0.13 0.08
1984 6 112.6 0.11 0.05 0.02
1985 15 120.7 0.19 0.12 0.08
1986 15 127.3 0.18 0.12 0.07
1987 5 136.3 0.08 0.04 0.01
1988 1 142.5 0.03 0.01 0.00
1989 9 155.3 0.10 0.06 0.03
1990 16 160.4 0.15 0.10 0.06
1991 7 180.3 0.07 0.04 0.02
1992 12 185.3 0.10 0.06 0.04
1993 6 193.5 0.06 0.03 0.01
1994 10 2125 0.08 0.05 0.03
1995 9 221.3 0.07 0.04 0.02
1996 8 2255 0.06 0.04 0.02
1997 7 234.5 0.06 0.03 0.01
1998 4 2414 0.04 0.02 0.01
1999 7 253.6 0.05 0.03 0.01
2000 8 261.5 0.06 0.03 0.02
2001 3 267.8 0.03 0.01 0.00
To 31 October 2001
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Table 10: Frequency of moderate or severe damage to fixed installations per

year
'\::]Jg?db:r:tgf instgfz;?ons Incident frequency (per installation per year)
Year in year (r) operatlzw_?)m year| 5% Cloi?nﬁi?ence Mean = (r/T) 95% cl?rrrl]?(dence
1975 4 60.5 0.15 0.07 0.02
1976 1 70.5 0.07 0.01 0.00
1977 5 77.3 0.14 0.06 0.03
1978 3 84.3 0.09 0.04 0.01
1979 2 89.4 0.07 0.02 0.00
1980 8 91.2 0.16 0.09 0.04
1981 2 93.6 0.07 0.02 0.00
1982 6 99.9 0.12 0.06 0.03
1983 2 104.3 0.06 0.02 0.00
1984 0 112.6 0.03 0.00 #N/A
1985 2 120.7 0.05 0.02 0.00
1986 2 127.3 0.05 0.02 0.00
1987 0 136.3 0.02 0.00 #N/A
1988 0 142.5 0.02 0.00 #N/A
1989 0 155.3 0.02 0.00 #N/A
1990 2 160.4 0.04 0.01 0.00
1991 1 180.3 0.03 0.01 0.00
1992 0 185.3 0.02 0.00 #N/A
1993 0 193.5 0.02 0.00 #N/A
1994 0 2125 0.01 0.00 #N/A
1995 0 221.3 0.01 0.00 #N/A
1996 0 225.5 0.01 0.00 #N/A
1997 0 2345 0.01 0.00 #N/A
1998 0 241.4 0.01 0.00 #N/A
1999 0 253.6 0.01 0.00 #N/A
2000 0 261.5 0.01 0.00 #N/A
2001 0 267.8 0.01 0.00 #N/A
To 31 October 2001
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Table 11: Mean and cumulative frequency of all reported incidents to fixed

installations
Number of Cumulative . Mear_1 Cumulative Incident Cl_Jm_uIative
Year incidents in number of 'Ons‘:‘:gg:;?s operating frequency fLZSLdeenn:
year (r) incidents (rl) pyear T experience (T1) (=r/T) (= rl/Tl);
1975 5 5 60.5 60.5 0.08 0.08
1976 4 9 705 131.0 0.06 0.07
1977 12 21 77.3 208.4 0.16 0.10
1978 4 25 84.3 292.7 0.05 0.09
1979 16 41 89.4 382.1 0.18 0.11
1980 19 60 91.2 4733 0.21 0.13
1981 27 87 93.6 566.9 0.29 0.15
1982 19 106 99.9 666.8 0.19 0.16
1983 14 120 104.3 7711 0.13 0.16
1984 6 126 112.6 883.7 0.05 0.14
1985 15 141 120.7 1004.4 0.12 0.14
1986 15 156 127.3 11317 0.12 0.14
1987 5 161 136.3 1268.0 0.04 0.13
1988 1 162 1425 1410.5 0.01 0.11
1989 9 171 155.3 1565.8 0.06 0.11
1990 16 187 160.4 1726.2 0.10 0.11
1991 7 194 180.3 1906.5 0.04 0.10
1992 12 206 185.3 2091.9 0.06 0.10
1993 6 212 1935 22854 0.03 0.09
1994 10 222 2125 2497.9 0.05 0.09
1995 9 231 221.3 2719.1 0.04 0.08
1996 8 239 2255 2944.7 0.04 0.08
1997 7 246 2345 3179.1 0.03 0.08
1998 4 250 2414 3420.5 0.02 0.07
1999 7 257 253.6 3674.2 0.03 0.07
2000 8 265 261.5 3935.6 0.03 0.07
2001 3 268 267.8 4203.5 0.01 0.06
To 31 October 2001
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Figure 8: Damage resulting from incidents to fixed installations per year
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Figure 11: Mean and cumulative frequency of all reported incidents to fixed
installations
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Apart from 1978, in the early years of the study the mean incident frequency rose
dramatically until 1981. Subsequent to this the incident frequency rose and fell over a
relatively narrow range caused by an erratic number of incidents occurring each year and,
prior to 1994, a reasonably consistent increase in the number of installations operating.

Over the whole period of study the probability of an incident occurring is on average
0.064 per year (1 incident every 15.68 years or approximately 17every year for the
current level of installation activity). The analysis for reported incidents resulting in
damage categorised as moderate or severe indicates the probability is on average 0.009 per
year (1 incident every 105.09 years or approximately 2.5 every year for the current level
of installation activity). Recent experience indicates that these figures are an exaggeration
of the actual number and are probably skewed by the larger incident frequencies in the
early years of study adversely affecting the figure for the current level of activity.

3.2.3 Floating installations

Once again for statistical purposes a number of different installation types have been
included in this category. All, however, are either floating units or such that the surface
part can move with the action of the sea, i.e., articulated loading columns or single point
moorings. A total of 210 incidents were recorded to installations of this type, with the
following breakdown:

e Semi-submersible drilling 158 incidents
e Semi-submersible production 6 incidents
e Semi-submersible crane barge 2 incidents
e Semi-submersible emergency support 3 incidents
e Semi-submersible mobile support 5 incidents
e Semi-submersible accommodation 16 incidents
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Table 12 and Figure 12 summarise the number and damage category of all incidents

Single buoy mooring

Single point mooring
Articulated loading column
Floating production and storage
Floating storage

Drill ship

Barge

3 incidents
3 incidents
1 incident
10 incidents
1 incident
1 incident
1 incident

occurring to floating installations. Eight incidents were classed as severe, 35 incidents as
moderate and the remainder resulting in minor or no damage, including 20 incidents
where the damage was not specified but is believed to be minor or none.

Table 12: Damage resulting from incidents to floating installations by year

Installation damage class

Year None Minor Moderate Severe Unspecified App’)\lli(c):;ble TOTAL
1975 0 4 0 0 0 0 4
1976 0 10 1 0 0 0 11
1977 0 5 3 1 0 0 9
1978 0 10 4 0 0 0 14
1979 1 9 4 0 1 0 15
1980 3 4 3 0 0 12
1981 3 6 1 1 0 0 11
1982 3 4 1 0 0 0 8
1983 3 6 2 0 0 0 11
1984 1 4 4 0 0 0 9
1985 0 0 1 2 0 0 3
1986 0 0 2 0 0 0 2
1987 0 1 0 0 1 0 2
1988 0 2 0 0 0 0 2
1989 0 6 1 0 1 0

1990 1 5 1 1 0 1

1991 3 7 2 0 2 0 14
1992 1 14 2 1 1 0 19
1993 1 9 1 0 1 0 12
1994 2 1 0 0 3 0 6
1995 1 1 0 0 0 0 2
1996 0 1 1 0 0 0 2
1997 0 5 1 0 2 0 8
1998 0 4 0 0 4 0 8
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Table 12: (continued)

Installation damage class
Year None Minor Moderate Severe Unspecified [Not Applicablel TOTAL
1999 0 3 0 0 1 0 4
2000 0 2 0 0 1 0 3
2001 0 0 0 0 2 0 2
TOTAL 23 123 35 8 20 1 210
11.0% 58.6% 16.7% 3.8% 9.5% 0.5% 100%
To 31 October 2001

Figure 12: Damage resulting from incidents to floating installations by year
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The mean frequency and confidence limits of all reported incidents and those categorised
as resulting in moderate or severe damage occurring to semi-submersibles by year are
summarised in Tables 13 and 14 respectively. Table 15 summarises the mean frequency in
the year in question and also cumulatively to any year end from 1975. Figures 13, 14 and
15 graphically represent the variation in these results.

Table 13: Frequency of all reported incidents to floating installations per year
l\:z(r:?g:;tgf instlz:f;ri]ons Incident frequency (per installation per year)
e in year (r) operat|(n_lg)|n year| 5% C(I)irrgli(tjence Mean = (r/T) 95% clti)rr;filtdence
1975 4 26.4 0.35 0.15 0.05
1976 11 19.6 0.93 0.56 0.31
1977 9 22.8 0.69 0.39 0.21
1978 14 17.6 1.24 0.80 0.48
1979 15 15.5 1.49 0.97 0.60
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Table 13: (continued)

'\.‘””.‘ber i . Mean Incident frequency (per installation per year)
incidents installations
Year in year (r) operatl(n_lg_])ln year| 5% C(I)i?:lli(:ence Mean = (r/T) 95% clti)r:l]?tdence
1980 12 19.9 0.98 0.60 0.35
1981 11 23.7 0.77 0.46 0.26
1982 8 28.0 0.52 0.29 0.14
1983 11 29.7 0.61 0.37 0.21
1984 9 35.9 0.44 0.25 0.13
1985 3 38.0 0.20 0.08 0.02
1986 2 26.6 0.24 0.08 0.01
1987 2 24.0 0.26 0.08 0.01
1988 2 32.0 0.20 0.06 0.01
1989 8 31.9 0.45 0.25 0.12
1990 9 52.8 0.30 0.17 0.09
1991 14 57.4 0.38 0.24 0.15
1992 19 443 0.63 0.43 0.28
1993 12 40.3 0.48 0.30 0.17
1994 6 30.1 0.39 0.20 0.09
1995 2 34.9 0.18 0.06 0.01
1996 2 433 0.15 0.05 0.01
1997 8 44.9 0.32 0.18 0.09
1998 8 46.3 0.31 0.17 0.09
1999 4 35.4 0.26 0.11 0.04
2000 3 345 0.22 0.09 0.02
2001 2 40.0 0.16 0.05 0.01
To 31 October 2001
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Table 14: Frequency of moderate or severe damage to floating installations

per year
l\iI:(r:?(;);r:t(S)f instgf:t?ons Incident frequency (per installation per year)
Year in year (r) operatl(n_lg)m year| 5% cErrlr?iSIence Mean = (r/T) 95% cl?rrrl]fi[[dence
1975 0 26.4 0.11 0.00 #N/A
1976 1 19.6 0.24 0.05 0.00
1977 4 22.8 0.40 0.18 0.06
1978 4 17.6 0.52 0.23 0.08
1979 4 155 0.59 0.26 0.09
1980 19.9 0.53 0.25 0.10
1981 2 23.7 0.27 0.08 0.01
1982 1 28.0 0.17 0.04 0.00
1983 2 29.7 0.21 0.07 0.01
1984 4 35.9 0.26 0.11 0.04
1985 3 38.0 0.20 0.08 0.02
1986 2 26.6 0.24 0.08 0.01
1987 0 24.0 0.12 0.00 #N/A
1988 32.0 0.09 0.00 #N/A
1989 1 31.9 0.15 0.03 0.00
1990 2 52.8 0.12 0.04 0.01
1991 2 57.4 0.11 0.03 0.01
1992 3 44.3 0.17 0.07 0.02
1993 1 40.3 0.12 0.02 0.00
1994 0 30.1 0.10 0.00 #N/A
1995 0 34.9 0.09 0.00 #N/A
1996 1 433 0.11 0.02 0.00
1997 1 449 0.11 0.02 0.00
1998 0 46.3 0.06 0.00 #N/A
1999 0 35.4 0.08 0.00 #N/A
2000 0 34.5 0.09 0.00 #N/A
2001 0 40.0 0.07 0.00 #N/A
To 31 October 2001
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Table 15: Mean and cumulative frequency of all reported incidents to floating
installations

Number of Cumulative . Mear_] Cumulative Incident Cym_ulative
Year |[incidents inyear _ ngmber of opler::tt?::gtilsr;/sear opfarating frequency flzgllfeenncty
r) incidents (rl) ) experience (T1) (=r/T) (= r1/T1)
1975 4 4 26.4 26.4 0.15 0.15
1976 11 15 19.6 46.0 0.56 0.33
1977 9 24 22.8 68.8 0.39 0.35
1978 14 38 17.6 86.4 0.80 0.44
1979 15 53 15.5 101.9 0.97 0.52
1980 12 65 19.9 121.8 0.60 0.53
1981 11 76 23.7 145.5 0.46 0.52
1982 8 84 28.0 1735 0.29 0.48
1983 11 95 29.7 203.2 0.37 0.47
1984 9 104 35.9 239.1 0.25 0.43
1985 3 107 38.0 277.1 0.08 0.39
1986 2 109 26.6 303.7 0.08 0.36
1987 2 111 24.0 327.7 0.08 0.34
1988 2 113 32.0 359.7 0.06 0.31
1989 8 121 31.9 391.6 0.25 0.31
1990 9 130 52.8 444.4 0.17 0.29
1991 14 144 57.4 501.8 0.24 0.29
1992 19 163 443 546.1 0.43 0.30
1993 12 175 40.3 586.4 0.30 0.30
1994 6 181 30.1 616.4 0.20 0.29
1995 2 183 34.9 651.4 0.06 0.28
1996 2 185 433 694.7 0.05 0.27
1997 8 193 44.9 739.6 0.18 0.26
1998 8 201 46.3 785.9 0.17 0.26
1999 4 205 354 821.4 0.11 0.25
2000 3 208 345 855.9 0.09 0.24
2001 2 210 40.0 882.6 0.05 0.24
To 31 October 2001
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Figure 13: Frequency of all reported incidents to floating installations per year

1.60

1.40 + - 95% ¢

1.20 +

0.80 +

Incident frequency

0.60 +

SR T

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Year of incident

Figure 14: Frequency of moderate or severe damage to floating installations per
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Figure 15: Mean and cumulative frequency of all reported
incidents to floating installations
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Overall there is a large spread in the annual incident frequency. The number of reported
incidents increased to a peak in 1979 before declining to a minimum in the years 1986 to
1988. An increase in the annual incident frequency then occurred up to a second, lesser,
peak in 1992, this generally being in line with the increase in semi-submersible utilisation.
A minimum frequency occurred in 1995 and 1996, however, in more recent years the
frequency has again increased before gradually decreasing again.

Over the whole period of study the probability of an incident occurring is on average
0.238 per year (1 incident every 4.20 years or approximately 9 every year for the current
level of installation activity). The analysis for reported incidents resulting in damage
categorised as moderate or severe indicates the probability is on average 0.049 per year (1
incident every 20.53 years or approximately 2 every year for the current level of
installation activity). Recent experience indicates that these figures are an exaggeration of
the actual number.

The probability of a floating installation suffering damage categorised as moderate or
severe is five times more likely than that for fixed installations and nine times more likely
than for jack-ups. The reasons for this increased susceptibility are not clear however, it
may be explained by floating installations being mobile and therefore it is possible that
they may be prone to errors in manoeuvrability or slight movement while moored.
Increased risk may also result from the need for anchor handling, which other types of
installations do not require, as this is likely to bring attendant vessels into close proximity
more frequently leading to the possibility of collision. Further investigation of the
database reveals that anchor handling was given as the “Operating Circumstance” in 18 of
180 incidents where this data was recorded for floating installations.

3.2.3.1 Floating Production, Storage and Offloading and Floating Storage
Units

Over approximately the last decade the UKCS has seen an increasing trend towards the
use of floating production, storage and offloading (FPSO) and floating storage units (FSU)
as a cost effect method, particularly in deep waters, of producing and holding oil prior to
transfer to onshore terminals

As the data set has expanded it was considered appropriate to look at this class of
installation in greater detail than is possible when they are incorporated within the large
‘Floating Installations’ grouping. Accordingly, an overview of the incidents affecting
FPSO has been developed:

e 10 incidents to FPSOs and 1 incident to a FSU since 1992 (1 in 1992, 3in 1993, 4 in
1997 and 3 in 1998).

e 3incidents occurred in February, 1 incident in March, 2 incidents in April, 2 incidents
in July, 1 incident in August and 2 incidents in September.

e 5incidents occurred in the ‘Central North Sea’, 3 incidents in the ‘Northern North
Sea’, 2 incidents ‘West of Shetlands’ and the location was ‘unspecified’ in 1 incident.

e 1 incident with an anchor handler, 1 incident with a stand by vessel, 6 with a supply
vessel and 3 incidents with an offloading shuttle tanker.

e 3incidents resulted in ‘unspecified’ damage to the FPSO and 8 incidents resulted in
‘minor’ damage.
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e ‘Anchor handling’ was the operating circumstance in 2 incidents, ‘bunkering
operations in 1 incident, ‘cargo transfer’ (cargo of the colliding vessel being transferred
to the FPSO/FSU) in 5 incidents and oil transfer to the shuttle tanker in 3 incidents.

e ‘Mechanical control failure’ (i.e., bowthruster failure, D.P. control failure, D.P.
failure) was the primary cause in 4 incidents; *human control failure’ was the primary
cause in 3 incidents (i.e., misjudgement, operator error); ‘external factors’ (i.e.,
weather conditions) was the primary cause in 2 incidents and was ‘unspecified’ in 2
incidents.

3.2.4 Jack-ups

A total of 79 incidents were recorded to installations of this type. Table and Figure 16
summarise the number and damage category of all incidents occurring to jack-ups. One
incident (Glomar Labrador 1/1rving Forest - 23/06/88) was classed as severe, 2 incidents
as moderate and the remainder resulting in minor or no damage, including 13 incidents
where the damage was not specified but is believed to be minor or none.

Figure 16: Damage resulting from incidents to jack-up installations by year
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Table 16: Damage resulting from incidents to jack-up installations by year

Installation damage class

Year None Minor Moderate Severe Unspecified Ap;;\llicé;ble TOTAL
1975 0 1 1 0 0 0 2
1976 0 1 0 0 0 0 1
1977 0 1 0 0 0 0 1
1978 1 1 0 0 0 0 2
1979 0 0 0 0 0 0 0
1980 0 0 0 0 0 0 0
1981 0 0 0 0 0 0 0
1982 2 0 0 0 0 0 2
1983 1 2 0 0 0 0 3
1984 3 0 1 0 0 0 4
1985 1 2 0 0 1 0 4
1986 0 1 0 0 1 0 2
1987 1 0 0 0 0 0 1
1988 2 4 0 1 0 0 7
1989 1 4 0 0 0 0 5
1990 2 2 0 0 1 0 5
1991 2 4 0 0 0 0 6
1992 3 5 0 0 0 0 8
1993 3 1 0 0 0 0 4
1994 3 1 0 0 1 0 5
1995 0 2 0 0 1 0 3
1996 0 0 0 0 0 0 0
1997 0 1 0 0 2 0 3
1998 0 1 0 0 4 0 5
1999 2 1 0 0 1 0 4
2000 0 0 0 0 1 0 1
2001 0 1 0 0 0 0 1
TOTAL 27 36 2 1 13 0 79
34.2% 45.6% 2.5% 1.3% 16.5% 0.0% 100%
To 31 October 2001

The mean frequency and confidence limits of all reported incidents and those categorised
as resulting in moderate or severe by year are summarised in Tables 17 and 18
respectively. Table 19 summarises the mean frequency in the year in question and also

cumulatively to any year end from 1975. Figures 17, 18 and 19 graphically represent the

variation in these results.
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Table 17: Frequency of all reported incidents to jack-up installations per year

’\.'“”.‘ber @i . Mear_1 Incident frequency (per installation per year)
incidents installations
Yonr in year (r) operatl(nTg)m year| 5% cErr::(:ence Mean = (r/T) 95% (:I?r:fi[[dence
1975 2 1.9 3.31 1.05 0.19
1976 1 2.5 1.90 0.40 0.02
1977 1 1.9 2.50 0.53 0.03
1978 2 1.4 4.50 1.43 0.25
1979 0 1.6 1.87 0.00 #N/A
1980 0 2.1 1.43 0.00 #N/A
1981 0 34 0.88 0.00 #N/A
1982 2 4.5 1.40 0.44 0.08
1983 3 8.2 0.95 0.37 0.10
1984 4 16.2 0.57 0.25 0.08
1985 4 18.3 0.50 0.22 0.07
1986 2 14.7 0.43 0.14 0.02
1987 1 13.9 0.34 0.07 0.00
1988 7 20.2 0.65 0.35 0.16
1989 5 23.0 0.46 0.22 0.09
1990 5 48.4 0.22 0.10 0.04
1991 6 43.3 0.27 0.14 0.06
1992 8 42.3 0.34 0.19 0.09
1993 4 36.6 0.25 0.11 0.04
1994 5 33.4 0.31 0.15 0.06
1995 3 32.8 0.24 0.09 0.02
1996 0 335 0.09 0.00 #N/A
1997 3 37.6 0.21 0.08 0.02
1998 5 36.8 0.29 0.14 0.05
1999 4 29.9 0.31 0.13 0.05
2000 1 294 0.16 0.03 0.00
2001 1 32.0 0.15 0.03 0.00
To 31 October 2001
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Table 18: Frequency of moderate or severe damage to
jack-up installations per year

'\?“”.‘ber of . Mea|_q Incident frequency (per installation per year)
incidents installations
Year in year (r) operatl(n_lg)ln year| 5% ci)irrll:li(tjence Mean = (r/T) 95% clti)nrlfiltdence
1975 1 1.9 2.50 0.53 0.03
1976 0 25 1.20 0.00 #N/A
1977 0 1.9 1.58 0.00 #N/A
1978 0 14 2.14 0.00 #N/A
1979 0 1.6 1.87 0.00 #N/A
1980 0 2.1 1.43 0.00 #N/A
1981 0 3.4 0.88 0.00 #N/A
1982 0 4.5 0.67 0.00 #N/A
1983 0 8.2 0.37 0.00 #N/A
1984 1 16.2 0.29 0.06 0.00
1985 0 18.3 0.16 0.00 #N/A
1986 0 14.7 0.20 0.00 #N/A
1987 0 13.9 0.22 0.00 #N/A
1988 1 20.2 0.23 0.05 0.00
1989 0 23.0 0.13 0.00 #N/A
1990 0 48.4 0.06 0.00 #N/A
1991 0 433 0.07 0.00 #N/A
1992 0 42.3 0.07 0.00 #N/A
1993 0 36.6 0.08 0.00 #N/A
1994 0 334 0.09 0.00 #N/A
1995 0 32.8 0.09 0.00 #N/A
1996 0 335 0.09 0.00 #N/A
1997 0 37.6 0.08 0.00 #N/A
1998 0 36.8 0.08 0.00 #N/A
1999 0 29.9 0.10 0.00 #N/A
2000 0 29.4 0.10 0.00 #N/A
2001 32.0 0.09 0.00 #N/A
To 31 October 2001
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Table 19: Mean and cumulative frequency of all reported
incidents to jack-up installations

Number of Cumulative . Mear_1 Cumulative Incident Cgm_ulative
Year incidents in year _ ngmber of opler:'satt?!gt;ﬁr;/sear opferating frequency f:re];:jjeenn:y
r) incidents (rl) ) experience (T1) (=r/T) (= r1/T1)
1975 2 2 1.9 1.9 1.05 1.05
1976 1 3 25 44 0.40 0.68
1977 1 4 19 6.3 0.53 0.63
1978 2 6 14 7.7 1.43 0.78
1979 0 6 1.6 9.3 0.00 0.65
1980 0 6 2.1 11.4 0.00 0.53
1981 0 6 34 14.8 0.00 0.41
1982 2 8 4.5 19.3 0.44 0.41
1983 3 11 8.2 215 0.37 0.40
1984 4 15 16.2 43.7 0.25 0.34
1985 4 19 18.3 62.0 0.22 0.31
1986 2 21 14.7 76.7 0.14 0.27
1987 1 22 13.9 90.6 0.07 0.24
1988 7 29 20.2 110.8 0.35 0.26
1989 5 34 23.0 133.8 0.22 0.25
1990 5 39 484 182.2 0.10 0.21
1991 6 45 433 225.6 0.14 0.20
1992 8 53 42.3 267.8 0.19 0.20
1993 4 57 36.6 304.4 0.11 0.19
1994 5 62 334 337.8 0.15 0.18
1995 3 65 32.8 370.6 0.09 0.18
1996 0 65 335 404.1 0.00 0.16
1997 3 68 37.6 441.7 0.08 0.15
1998 5 73 36.8 478.6 0.14 0.15
1999 4 77 29.9 508.5 0.13 0.15
2000 1 78 29.4 537.9 0.03 0.15
2001 1 79 32.0 559.2 0.03 0.14
To 31 October 2001
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Figure 17: Frequency of all reported incidents to jack-up installations per year
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Figure 18: Frequency of moderate or severe damage to
jack-up installations per year
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Figure 19: Mean and cumulative frequency of all
reported incidents to jack-up installations
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The relatively small jack-up population, especially in the early years of the study, has to a
degree devalued the data. Post 1983 jack-up utilisation increased four fold from two years
previously and thereafter mean incident frequency remained within a reasonably narrow
band in relation to the constraints imposed by a small population.

Over the whole period of study the probability of an incident occurring is on average
0.141 per year (1 incident every 7.08 years or approximately 4.5 every year for the
current level of installation activity). The analysis for reported incidents resulting in
damage categorised as moderate or severe indicates the probability is on average 0.005 per
year (1 incident every 186.4 years or approximately 1 every 6 years for the current level of
installation activity). Recent experience indicates that these figures are an exaggeration of
the actual number and is probably skewed by the larger incident frequencies in the early
years of study adversely affecting the figure for the current level of activity.

3.2.5 Summary of incident frequencies

A summary of incident frequencies for all vessel types and those involving passing vessels is
presented as Table 20 and Table 21, respectively. The tables have been generated using
both the number of all recorded incidents and those which only resulted in damage
classified as severe or moderate. Installation types have been analysed both cumulatively
and separately.

Table 20: Summary of mean incident frequencies of all reported incidents and
moderate or severe damage category incidents (all vessel types)

Mean incident frequency: 1975 to 31/10/2001
Installation/rig type All reported incidents/year Incider;tes,vl'eerseu(ljt;rr:gai;engfrate or
All installations 0.0987 0.0152
Fixed installations 0.0638 0.0095
Semi-submersibles 0.2379 0.0487
Jack-ups 0.1413 0.0054

Table 21: Summary of mean incident frequencies of all reported incidents and
moderate or severe damage category incidents (passing vessels)

Mean incident frequency: 1975 to 31/10/2001

Installation/rig type All reported incidents/year Incideztjvgeriugglsr?agexigfrate or
All installations 0.0014 0.0004
Fixed installations 0.0012 0.0002
Semi-submersibles 0.0000 0.0000
Jack-ups 0.0054 0.0018
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3.3 OPERATING CIRCUMSTANCES

A wide variety of ‘operating circumstances’ have been reported by those making the
collision incident report. In the context of the database the operating circumstance is a
fairly broad grouping of categories of what activity the vessel was engaged in when the
collision occurred. Table 22 presents an overview of the activities that were reported
together with a measure of what proportion of the total number of incidents a particular
operating circumstance was mentioned.

The most common type of activity leading to a collision with the installation is one
involving the transfer of cargo whereas the second most frequent involves vessels that are
approaching the installation, possibly to transfer cargo. This is not surprising as it is by far
the most frequent occurrence that puts a vessel into close proximity to an installation and
one that requires the vessel to maintain station with respect to the installation. Depending
on the level of vessel’s equipment, i.e., dynamic positioning, conventional thrusters or a
standard propeller and rudder, the possibility of excursion and contact with the installation
is more or less likely to occur.

Table 22: Operating circumstances at time of incident

Operating circumstances Number of occurences
Anchor Handling 18 3.2%
Approaching Installation 103 18.5%
Awaiting Cargo Transfer 1 0.2%
Bunkering Operations 4 0.7%
Cargo Loading 11 2.0%
Cargo Transfer 128 23.0%
Cargo Unloading 63 11.3%
Cargo Unloading - Containers 11 2.0%
Close Support 29 5.2%
Departing Installation 6 1.1%
Disconnecting Towing Line 1 0.2%
Diving Operations 23 4.1%
Loading Crude Oil 5 0.9%
Maintenance 1 0.2%
Man Overboard Drill 2 0.4%
Passing Cargo Vessel 2 0.4%
Passing Fishing Vessel 5 0.9%
Passing Supply Vessel 1 0.2%
Personnel Transfer 6 1.1%
Rock Dumping 1 0.2%
Surveying 4 0.7%
Towing 1 0.2%
Unspecified 131 23.5%
TOTALS 557 100.0%
To 31 October 2001
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3.4

CAUSATION FACTORS

The database contains a “Primary Cause” field wherein the perceived cause of the

incident has been stated. These data have been recorded for 375 incidents. Although the
database records the primary cause as precisely as possible, to gain a clearer understanding
of the causation factors the primary causes have been broken down into 4 main categories.
In the author’s opinion, analysis of the primary cause field has yielded the main categories
to be; external factors; mechanical control failure; human control failure; watchkeeping
failure. Table 23 lists the primary cause and number within each category.

Table 23: Primary cause factors

External factors Mechanical control failure Human control failure Watchkeeping failure Unspecified
Sub-categories NUTBE @ Sub-categories NUIBEr @i Sub-categories DNIIRA[EEE7 @l Sub-categories INTIRET CFF || - DN @l
occurrence occurrence occurrence occurrence | occurrence
Anchor Chain D.P. Operator Post/Operation
Anchor Dragged 11 Broke 1 Error 1 Neglected 15 182
Anchor Dragged . X Error in Mooring
Due Weather 2 Autopilot Failure 2 Procedure 2 - -
ob 4 Visi 1 Bowthruster ) Manoeuvring 3
scured Vision Failure Misjudgement : -
Poor Visibility 1 Clutch Failure 1 Misjudgement 124 - -
Weather . Misjudgement by
Conditions 67 Crane Failure 1 Poor Visibility 2 - -
D.P. Computer 2 Misjudgement by 1
) ] Failure Poor Weather - -
- - DP. _Control 7 Operator Error 18 - -
Failure
D.P. Electrical .
- - Failure 3 Untangling Nets 1 - - -
- - D.P. Failure 17 - - - -
D.P. Remote
- h Control Failure 1 - - h -
D.P. Thruster
- - N 4 - - - -
Failure
- - Electrical Failure 4 - - - -
B R Englne‘COmroI 26 R R R R
Failure
- - Engine Failure 3 - - - -
Engine Power
- : Failure 13 - - - h
- - Mooring Failure 9 - - - -
- - Power Failure 4 - - - -
- - Propeller Failure 1 - - - -
- - Rudder Misaligned 1 - - - -
Steering Control
- : Failure 1 ) - : -
- - Steering Failure 4 - - - -
Thruster Control
- - _ 3 - - - -
Failure
Thruster Electrical
- - ) 1 - - - -
Failure
- - Thruster Failure 9 - - - - -
- - Total Power Loss 6 - - - - -
TOTALS 82 - 126 - 152 - 15 182
14.7% - 22.6% - 27.3% - 2.7% 32.7%
To 31 October 200
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Analysis of the results indicates, as perhaps is to be expected, that the majority of incidents
involving “attendant vessels” has a primary cause linked to some form of control failure;
be it either human or mechanical. Furthermore, while the category of external factors
contains predominantly environmental causes, it may be argued that these too should fall
within the human control failure as perhaps the operation should have been aborted or
postponed if conditions were so severe so as to possibly lead to a collision.

Watchkeeping failure was assessed as the primary cause in each “passing vessel”” incident.
Unfortunately, the precise nature of the watchkeeping failure is unknown, and is unlikely
to remain so unless an impartial, third party investigation into the full circumstances of the
accident is initiated and reported.

3.5 GEOGRAPHICAL DISTRIBUTION

For the purposes of this analysis all installation types have been combined. Jack-up
installations are rarely used in the Northern North Sea, and similarly semi-submersibles
are less likely in the shallower waters of the Southern North Sea. To analyse the data by
individual installation types may suggest that some types have experienced less incidents in
certain areas, when in reality their populations are very small.

A simple comparison of the number of incidents occurring in each sector of the UKCS
has been produced in Table 24 and graphically in Figure 20. These highlight those areas
that have historically suffered most incidents, however, it should be viewed against the
very different levels of activity between sectors. Unless the number of incidents is
compared with the total number of installations operating in that sector a relative
frequency is impossible to determine. Unfortunately, sector activity throughout the
period of study is difficult to achieve with any degree of accuracy as mobile units move
location frequently even when engaged under the same contract.

Table 24: Geographical distribution of incidents

Incidents
Sector Number Percentage
Northern North Sea 105 18.85%
Central North Sea 144 25.85%
Southern North Sea 149 26.75%
English Channel 3 0.54%
Celtic Sea 2 0.36%
Morecambe Bay 17 3.05%
West of Shetlands 2 0.36%
Unspecified 135 24.24%

To 31 October 2001
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Figure 20: Geographical distribution of incidents
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Of particular interest is the geographical distribution of “passing vessel” incidents as these
tend to be more location specific than those of “attendant vessels”. The 8 passing vessels
incidents all occurred in the Southern North Sea.
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4 Discussion

4.1 INCIDENT FREQUENCIES

In the period since 1992 the mean incident frequency has generally shown a downward
trend, particularly for those incidents which, in accordance with the outlined criteria,
result in moderate or severe damage. For the most part this may be due to the adoption of
improved working practices by installation operators and of better standards of attendant
vessel repair and maintenance by their owners/operators. The exception to this is the
frequency of incidents to semi-submersibles, where, in 1996 and 1997, the frequency
increased slightly resulting in an almost constant cumulative incident frequency . The
reasons for this increase could not be explained, other than perhaps to suggest that there
was a degree of under reporting in the previous years.

4.2 DATA COMPLETENESS

Despite exhaustive cross-checking, a number of otherwise unsubstantiated incidents are
contained within the database. While this is perhaps to be expected in the early part of the
study it has even occurred in more recent years (post 1990), predominantly for incidents
where little or no damage has resulted. To some extent this is not surprising. Individual
O.1.M.’s are responsible for the completion of OIR/9A forms, and where a minor
contact has occurred, possibly not resulting in any damage to the installation, the need to
complete a report may not be apparent. In this respect it is believed that the database has
suffered a degree of under-reporting such that undue confidence should not be placed in
the completeness of the ‘minor’, ‘unspecified’ and ‘none’ damage categories. Further,
these concerns are compounded by the unknown accuracy of incidents to normally
unattended installations.

The quantification of confidence in the various damage categories is extremely difficult to
predict with accuracy. Using only the ‘minor’, unspecified’, and ‘none’ damage
categories, if the number of incidents where a confirming source is recorded is compared
to the total number, the figure is 31.7% (149 confirmed of 470 incidents). Conversely,
where damage categorised as ‘moderate’ or ‘severe’ has occurred, the same method
produces a figure of 48.8% (42 confirmed of 86 incidents). When the years 1991-2001 are
considered (1991 being the year in which the MAIB database, as a supporting source,
commenced) figures of 30.7% and 78% are produced for, respectively, ‘minor’,
unspecified’, ‘none’; and ‘moderate’, ‘severe’ categories.

4.3 PASSING VESSELS

Fortunately, over the whole period of study, collision incidents involving “passing vessels”
have occurred very infrequently. Of the 557 recorded incidents only 8 have involved
passing vessels and either fixed steel or jack-up installations; that other installation types
have not been involved would seem to be fortuitous rather than due to anything inherent
in their design. The potential for severe damage, possibly even catastrophic, is greatly
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increased when passing vessels infringe the 500 metres safety zone, whether by accident or
design. The kinetic energy possessed by passing cargo vessels and tankers may result in
even a glancing blow causing major structural damage. The potential for a passing vessel
to collide with an installation is to a large extent outside the control of the installation
operator and its attendant stand-by vessel, though if timely action is taken to warn an
errant vessel it may be possible to influence their actions.

All passing vessel collisions have occurred in the Southern North Sea and to some extent
this is not surprising. The waters in this area are more densely populated with passing
commercial shipping traffic engaged on domestic coastal voyages, shorts sea international
traffic between UK ports and the near continent and long international voyages between
‘foreign’ ports and North European ports. To this should be added the large numbers of
inshore and near water fishing vessels from both East Coast UK and near continent ports.

Coupled to the increase in traffic density is the need for much of this traffic to follow
traffic lanes rather than being able to follow their courses at will. Many of the traffic lanes
are in the form of International Maritime Organisation (IMO) adopted traffic separation
schemes whereas others have developed over time and are now ‘customary’ routes.

The historic development of the oil and gas industry in the region has seen a relatively
large number of installations in locations in fairly close proximity to the traffic lanes, both
customary and mandatory, and what is perhaps more surprising are the relatively few
passing vessel incidents when viewed against this backdrop. Certainly, based on anecdotal
evidence of vessel/vessel collisions it is felt the incident frequency for vessel/platform
collisions is far lower than for vessel/vessel collisions in the same area. However, this
assumption is not based on any formal analysis rather than on the MAIB’s simple accident
data not taking into account populations etc.

It can be argued that in some respects the existence of large numbers of vessels and
installations in close proximity ought to lead to a heightened awareness among vessel
watchkeepers compared to areas where vessels/installations are less numerous.
Unfortunately, the passing vessel data do not reinforce this argument and it appears that
installations in the Southern North Sea are at greater risk than those in other areas;
probably because the increased awareness of vessel watchkeepers fails to keep pace with
the increase in risk in congested areas.

4.4 PRIMARY CAUSE

In apportioning a “primary cause” to an incident great faith has been placed in the
contents of the OIR/9A forms. Almost exclusively, these have been completed by
personnel on board the installation who may, or may not, have contacted those on board
the relevant vessel to determine their opinion of the circumstances. It is quite possible that
where, for instance, the primary cause is stated to be ‘judgement’, this may be the
Offshore Installation Manager’s (O.1.M.) assessment based on second hand information
from those witnessing the incident, rather than after discussion with subject vessel’s
Master.
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5 Analysis of Platform Supply
Vessel Fleet and Commercial
Shipping Trends on the UKCS

5.1 INTRODUCTION

With the entering into statute of The Statistical Returns (Carriage of Goods and
Passengers by Sea) Regulations 1997 (S.1. No. 2330/97) and the advent of the Maritime
Statistics Collection Agency (MARSTATS) on 1 January 2000 it has become possible to
develop information about a number of factors that may have an impact on ship/platform
collision incidents generally. At HSE’s request data about several related issues were
obtained from the data set held by MARSTATS of behalf of the Department of
Transport, Local Government and the Regions (DTLR).

Information about the number of voyages into and out of U.K. ports from/to the UKCS,
the identity of the vessels involved and the type of cargo carried by those vessels has been
extracted from MARSTATS. The statutory duty on shipping lines or their agents to
supply the information is limited to cargo loaded/discharged at the U.K.’s ‘major’ ports.
These are defined as ports having a total annual throughput exceeding 1 million tonnes, of
which there are 52 in the U.K. There is no reporting requirement for vessels
loading/discharging in ports that handle less than 1 million per year, of which several are
involved in the offshore oil and gas industry, for example, Montrose and Lowestoft,
therefore it is certain that the data analysed does not represent all offshore traffic.
Furthermore, although it is a legal requirement for shipping lines or their agents to supply
the data it is almost inevitable that there may be a degree of under reporting in even the
‘major’ ports; the extent of which is not known with certainty. Bearing these in mind, the
figures presented below represent the minimum estimate of vessels actively engaged in
platform supply operations or shuttle tanker activity.

5.2 PLATFORM SUPPLY VESSELS

For some time there has been an unsubstantiated belief among some in HSE that the
development of platform supply vessels (PSV) over time has led to a gradual increase in
size, both in terms of their external dimensions and tonnages. The Maritime Statistics
Collection Agency holds a listing of all currently registered commercial vessels together
with detailed information about their type, dimensions, tonnages, year of build, speed and
flag etc. Although information about a vessel’s displacement is not included in the
MARSTATS fleet list, at HSE’s request an attempt has also been made to determine this
by using the other available parameters as well as an assumed block coefficient of 0.77.
The block coefficient figure was chosen in consultation with staff within HSE.

Using the primary search criterion of ‘type = offshore supply’ an extract of the fleet list

was taken to assess how the main vessel criteria have changed. The search produced a total
of 2827 current vessels. The oldest vessel listed as ‘offshore supply’ was built in 1943 and
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of the vessels built between then and 1960 only 33 are listed as current. For statistical
purposes vessels built prior to 1961 have been excluded.

It is stressed that the information produced depends entirely on the correct classification of
vessel type within the fleet list. It is believed, for instance, that a number of vessels that are
now working as Emergency Response and Rescue Vessels (ERRV) but where previously
PSV still retain their original classification as ‘offshore supply’. Furthermore, some vessels
that are actually diver support vessels are classified as ‘offshore supply’. The latter mis-
classification will have a bearing on the analyses, particularly on the comparison of vessel
dimensions, because of the generally larger size of these vessels that will tend to increase
the averages disproportionately. Notwithstanding this, the figures presented are believed
to give a good appreciation of the trends in changing of vessel dimensions/tonnages if not
a comparison in absolute terms.

Although the fleet list held by MARSTATS contains a large number of vessels listed as
‘offshore supply’ there are a number of gaps within the data and where certain of the
parameters for a particular vessel are unknown then a ‘0’ is recorded. This has occurred in
for various parameters i.e., dimensions, tonnages, speed etc. To avoid skewing the results
of the parameter analysis it has been necessary to exclude those vessels where a parameter
is unknown. For example, of the 35 vessels listed as being built in 1997 the vessel’s length
was not known in 1 case and the deadweight not known in 6 cases. The average vessel
length for 1997 built vessels was based on the 34 vessels where this was known and,
similarly, for the deadweight, was based on 29 vessels.

Parallel analyses were carried out to derive the average parameters for all vessels classified
as ‘offshore supply’ and, separately, for those reported as active on the UKCS since 1
January 2000 through MARSTATS. This was based on their year of build.

A graphical representation of the year on year average of the main vessel dimensions and
speed is presented in Figure 21 for all vessels listed as ‘offshore supply’ and in Figure 22 for
those that have been active on the UKCS. Similarly, Figures 23 and 24 present a
representation of the year on year average of tonnages.

Although the information in the graphs is as accurate as the raw data allows, it should be
remembered that certain factors may have an influence on how the data appear. This is
particularly true, for example, in 1990 when there were only 5 new builds and all were of
approximately the same dimensions. This has led to an apparent anomaly in the data
compared to the preceding and following years. In an attempt to minimise the effects of
such occurrences a linear trend line has been inserted over each parameter. This has the
effect of calculating the least squares fit for a line represented by the equation:

y=mx+b where misthe slope and b is the intercept.
As will be noted, there has been an increase to varying degrees in all the assessed

parameters over time. This is the case for both all the current offshore supply vessels and
those active on the UKCS.
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Figure 21: All offshore supply vessels average dimensions over time
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Figure 22: UKCS offshore supply vessels average dimensions over time
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NB: The apparent omission of data for 1967 — 1968 and 1988 — 1989 occurred because there were no vessels built in these years
operating on the UKCS and reporting cargo through MARSTATS. The inclusion of ‘zero’ data for these years would have unjustly
skewed the average figures and trend lines.
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Figure 23: All offshore supply vessels average tonnages over time
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Figure 24: UKCS offshore supply vessels average tonnages over time
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NB: The apparent omission of data for 1967 — 1968 and 1988 — 1989 occurred because there were no vessels built in these years
operating on the UKCS and reporting cargo through MARSTATS. The inclusion of ‘zero’ data for these years would have unjustly
skewed the average figures and trend lines.

Other information held in the fleet list refers to a vessel’s current flag. Using data correct
as of 30 June 2001 the entire fleet of ‘offshore supply’ and those active on the UKCS have
been assessed in terms of their flag. For ease of representation all flags have been divided
into groups based on the continents, i.e., Europe, Asia, Africa, America and
Australia/Oceania and grouped according to the vessels year of build.
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It will be noted that the majority of vessels operating on the UKCS appear to be of more
recent build than the world fleet average and the majority are registered in European
countries. It is perhaps to be expected that vessels operating in European waters would be
registered in European countries and no inference should be drawn from this.

Figure 25: All offshore supply vessel flags over time
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Figure 26: UKCS offshore supply vessel flags over time
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5.3 COMMERCIAL SHIPPING BETWEEN UKCS AND U.K.

In an effort to develop and understanding of the magnitude of commercial vessel traffic
between the UKCS and various ports on the U.K. mainland the MARSTATS was
requested to provide a breakdown of all vessels where the port of loading/unloading was
the UKCS. It was intended that this would capture all voyages where, for instance, cargo
or stores were carried out to offshore installations or brought back from them. Further,
that all occurrences of shuttle tanker operations between UKCS loading terminals and
U.K. ports could be analysed.

As with all other data obtained from MARSTATS it should be borne in mind that the
responsibility for reporting rests with the shipping lines or their agents and so the data
analysed represents the minimum amount of traffic in and around installations on the
UKCS.

Another limitation is the absence of data on vessels in ballast and also those where
although the loading port may have been on the UKCS the discharge port may be outside
the U.K. There is no requirement for shipping lines or agents to make statistical returns to
MARSTATS when a vessel is not carrying cargo nor when it does not come to a U.K.
port.

In conclusion, it is highly likely there are an even greater number of voyages where cargo
is being carried not to mention vessels in ballast.

A breakdown of the results, sorted by U.K. port and then year/quarter, is presented in
Appendix B. It provides the number of voyages by vessels of various deadweight
groupings. The deadweight referred to is the maximum of the vessel, i.e., loaded to the
summer loadline, and does not necessarily represent the vessel’s deadweight at the time
the voyage occurred.

Figure 27, overleaf, is a graphical representation of the total number of voyages where
cargo was carried between U.K. ports and the UKCS in the period between 1 January
2000 and 30 June 2001. It demonstrates that Aberdeen is the busiest port in terms of
number of voyages followed by Peterhead. However, when the graph is compared with
the table in Appendix B it shows that the bulk of the voyages are carried out by relatively
small vessels compared to other ports that are used as discharge ports for shuttle tankers,
such as the Sullom Voe, Milford Haven, River Humber, River Mersey and Scapa Flow.
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Figure 27: Vessels carrying commercial cargo between U.K. ports and UKCS

25000 250
@ <15000 tonnes deadw eight
@ 20000 m>15000 tonnes deadw eight 200 g
£ £
2 8
=4 o
= o
2 o
5 2
v A
w 15000 150 &
[T D =
) 25
es >3
Ky E z §
2 "3
& 10000 100 & °
S ©
EY >
e o
> >
s £
° o
I} 8
£ -3
£ 5000 50 E
=z z
0 0
& <&
‘OQ} %{$
¥
&

5.4 EMERGENCY RESPONSE AND RESCUE VESSELS

HSE made a further request of the MARSTATS in an attempt to quantity the number
and extent of commercial cargo being carried on ERRV.

Shipping lines or agents are required to supply details of the cargo carried to/from U.K.
ports by ERRV in just the same manner as for all other vessels and data analysis was
undertaken using information about the identity of ERRV provided by HSE. It is
understood that ERRYV vessel identities, in the form of their LRN, was provided to HSE
via a recent research project. MARSTATS was interrogated using the LRN provided by
HSE to determine how many of the ERRV had also been reported as carrying
commercial cargo to or from the UKCS.

The results of the search produced a total of 17 different vessels having made a total of 154
voyages into a U.K. port from the UKCS and 176 outward voyages. A total of 5703
tonnes of predominantly general cargo was brought into the U.K. and 7382 tonnes was
taken out to the UKCS. A listing of these, detailing the number of voyages, the year and
quarter when the voyage occurred, the U.K. port where the vessel arrived at or sailed
from, whether it was inwards or outwards and the type and tonnage of cargo, is presented
in Appendix C.

A graphical representation of the comparison of ports used for ERRV vessels when
carrying commercial cargo is presented in Figure 28. This demonstrates that in terms of
both the number of voyages and cargo tonnage Great Yarmouth is the most usual port of
loading/discharge for ERRYV while Aberdeen is the second most usual.
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Figure 28: ERRV carrying commercial cargo between U.K. ports and UKCS

200 7000
180 A
-+ 6000
160 -
140 | —+ 5000
§ 120
4 Q
% W Voyages -+ 4000 g
> Tonnage 5
5 100 | B Tonnag s
2 S
= + 3000 &
5 804 (8]
z
60 —+ 2000
40
-+ 1000
20
0 T T +0
Aberdeen Great Yarmouth Heysham Immingham Liverpool Peterhead Bay
U.K. port

50



6 ‘Near Miss’ Information

6.1 INTRODUCTION

In the 1997 review of the database the view was put forward that a large body of
anecdotal evidence exists to suggest that ‘near misses’ occur frequently in all areas of the
UKCS which, in the context of that report, was defined as an infringements of the 500
metre safety zone. At the time it was also concluded that a more comprehensive reporting
of such incidents by surface installations would lead to a better understanding of the
magnitude of the problem and may well lead to conclusions about the causation factors
involved. In this respect, the causation factors for ‘near misses’ could well be similar to
those resulting in a “passing vessel” collision as in many cases it is believed that these
occurrences are the result of poor watchkeeping on board the vessel or the failure to
recover from a dangerous situation.

In an attempt to develop a better understanding of the ‘near miss’ situation a number of
new initiatives have been implemented in the period between the compilation of the
1997 review and this report:

e HSE ‘Orion’ system using search keyword “POS COLLISION OFF" (28 incidents —
14 classified as ‘near miss’ — 14 classified as not ‘near miss’)

e HSE ‘Orion’ system SZI section and OIR9A reports (59 incidents — not possible to
determine whether ‘near miss’)

¢ ERRVA Warning Off Reports (246 incidents — not possible to determine whether
‘near miss’)

In the period between 1996 and 1999 HSE (OD) Legal and Strategy Team were
responsible for Safety Zone Infringement Database (SZI1), however since 1999 HSE
Inspection Teams have been responsible for collating safety zone infringement
information within their jurisdictions.

Furthermore, HSE have recently revisited their definition of the term ‘near miss’ and
determined that only incidents that lead to the activation of any part of the Duty Holder’s
Emergency Response Plan should be classified as a ‘near miss’. This is a better criterion for
definition than, for example, one that refers to an approaching vessel’s closest point of
approach (CPA) because of the different external factors and circumstances prevalent in
different areas of the UKCS. The busier waters of the Southern North Sea will lead to
many more close approaches by vessels than West of Shetlands where a potentially errant
vessel may cause alarm more readily because it is a relatively rare event.

Although the reporting routes outlined above have led to an increasing amounts of
reports being received by HSE and ERRVA, many of which yield important information
about an event, it is somewhat debatable whether all should be classified as a ‘near miss’
within the confines of the recent definition. Some of the doubt is centred on the inability
to determine whether an installation’s Emergency Response Plan was activated purely
from the information contained within the report; this is particularly true for the ERRVA
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Warning Off Reports which it appears are completed and filed by the ERRYV without
recourse to the installation.

Bearing this in mind, it is therefore not straightforward to compile an accurate overview
of the magnitude of the ‘near miss’ situation when so few of the reports contain
information enabling the occurrence to be determined. However, for the purposes of data
analysis, it has been decided to assess the records where it was possible to determine if a
‘near miss’ occurred separately from those where it was not, i.e. data in Section 6.2 was
analysed separately from that in Sections 6.3 and 6.4.

6.2 ‘ORION’ USING KEYWORD ““POS COLLISION OFF"

So far as being able to determine whether a ‘near miss’ actually occurred using the new
definition, the information gathered by HSE and stored on the ‘Orion’ system using the
keyword “POS COLLISION OFF" forms a better guide. This is because the amount of
free text permitted in the report enables a good assessment of whether a “near miss”
actually occurred even though it may not be explicit.

A search produced 28 records that were found to be relevant to the scope of this report,
though several others were produced that were considered beyond the scope, for example
reports of helicopter collisions offshore. From the reports it was possible to determine that
14 incidents had occurred where part of the Duty Holder’s Emergency Response Plan
would have been activated.

A more extensive analysis of this data is contained in Section 6.5. A complete list of the
data from the 28 records of the ‘near miss’ database, beginning on 17 June 1996 and
ending on 15 October 2001, is contained in Appendix D.

6.3 ‘ORION’ SZI SECTION AND OIR9A REPORTS

Information from these sources, particularly the OIR9A forms are submitted by
installations and are primarily a factual account of an event that may be used for follow up
enforcement activities. Data in the SZI section of ‘Orion’ appears to come from the
OIR9A forms however the narrative section of the entry is somewhat limited. However,
by inspection of the relevant original OIR9A form it is possible to develop a full
understanding of events.

Analysis of this data is contained in Section 6.6. A list of the data from the 59 records of

the SZI section of ‘Orion’ and the OIR9A reports, beginning on 29 December 1995 and
ending on 24 February 2000, is contained in Appendix E.

6.4 ERRVA WARNING OFF REPORTS

Although the ERRVA Warning Off Reports appear to be less helpful in assessing ‘near
misses’, they do offer some important information about other factors that perhaps is
beyond the scope of their original intention. Primarily, data may be developed about the
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efficiency of ERRV radar under different environmental conditions as the data provides
the range of first detection of an approaching vessel.

The absence of qualitative data concerning the whether an incident was a ‘near miss’
within the HSE definition should not be seen as a criticism of the ERRVA members or
their vessel crews, rather than of the Warning Off Report forms they complete. Apart
from a short section about what prompted the warning off action, whether on the vessel’s
own initiative or at an OIM’s request, there is very little information about
EERV/platform interaction prior to, during, or after an event.

A further area in which the ERRVA Warning Off Report may be used to provide
meaningful data is if information about the range from the installation at which an
approaching vessel took avoiding action. Such information would be useful to both Duty
Holders and the HSE in their development of procedure to manage collision risk.

Analysis of this data is contained in Section 6.6. A list of the data from the 246 records of
the EERVA Warning Off Reports, beginning on 17 April 2001 and ending on 6 January
2002, is contained in Appendix F.

6.5 ANALYSIS OF ‘NEAR MISS’ DATA (POS COLLISION OFF)

The relatively small number of incidents under this heading has resulted in the data being
presented in tabular format.

Table 25: ‘Near Miss’ Data Analysis

‘Near Miss' Not ‘Near Miss'
Number of reports 14 14
Northern North Sea 14.29%
Central North Sea 14.29%
Sector Southern North Sea 35.71%
Morecambe Bay 7.14%
West of Shetlands 0.00%
Unspecified 28.57%
Anchor Handler 0.00%
Barge 14.29%
Cargo 7.14%
Threatening |Diver Support 0.00%
vessel Fishing 21.43%
type Research 0.00%
Stand By 0.00%
Supply 7.14%
Tanker 21.43%
Unspecified
Less than 500
500 - 1500
Threatening |1500 - 5000
vessel 5000 - 15000
Size 15000 - 50000
Over 50000
Unspecified
00:00 to 04:00
04:00 to 08:00
Time 08:00 to 12:00
of 12:00 to 16:00
incident 16:00 to 20:00
20:00 to 24:00
Unspecified

21.43%
28.57%
28.57%
0.00%
7.14%
14.29%
7.14%
0.00%
0.00%
14.29%
7.14%
7.14%
21.43%
21.43%
21.43%
0.00%
7.14%
21.43%
35.71%
0.00%
0.00%
14.29%
21.43%
7.14%
14.29%
14.29%
14.29%
28.57%
21.43%
0.00%

28.57%
14.29%
14.29%
0.00%
7.14%
14.29%
0.00%
50.00%
7.14%
21.43%
21.43%
21.43%
0.00%
28.57%
0.00%
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6.6 ANALYSIS OF SZI AND ERRVA DATA

6.6.1 Number of reports
e Total reports from SZI/OIR9A 59 records
e Total reports from ERRVA 246 records

6.6.2 Number of ERRV reporting (ERRVA data only)
e Total ERRV in UKCS fleet 146 vessels
e Total ERRVA reporting 32 vessels

The UKCS EERYV fleet has been determined from the output from the HSE’s recently
completed DC Deployment Database project. The actual number of vessels in use at any
time will probably differ from this total because of vessel lay-ups, out of service for repairs,
scrapping or sale and removal from the UKCS. An accurate number for the UKCS fleet
and hence the percentage of vessels reporting can be obtained from ERRVA.

6.6.3 Number of serious warnings (ERRVA data only)

e The criterion for this is where no 8 records
communications were established

The inclusion of this data is somewhat subjective. With the current format of ERRVA
warning off reporting there is little to rank what should be considered a ‘serious’ incident
compared to other events.

6.6.4 Reports by geographical location (combined data)

e Northern North Sea 63 records
e Central North Sea 83 records
e Southern North Sea 120 records
e Morecambe Bay 21 records
e Unspecified 18 records

Figure 29: Warning Off Reports by geoqgraphical location
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6.6.5 Type classification of threatening vessel (combined data)

e Total reports of Cargo vessels 89 records
e Total reports of Derrick Barges 1 record
e Total reports of Diver Support vessels 2 records
e Total reports of Drilling vessels 1 record
e Total reports of Fishery Protection vessels 1 record
e Total reports of Fishing vessels 141 records
e Total reports of Passenger vessels 1 record
e Total reports of Research vessels 1 record
e Total reports of Sail Training vessels 3 records
e Total reports of Stand By vessels 2 records
e Total reports of Supply vessels 24 records
e Total reports of Tankers 14 records
e Total reports of Tugs 2 records
e Total reports of Yachts 13 records
e Total reports of Unspecified vessels 10 records

6.6.6 Gross registered tonnage of threatening vessels (combined
data)

e (Gross tonnage less than 500 g.r.t. 57 records
e Gross tonnage between 500 — 1500 g.r.t. 36 records
e (Gross tonnage between 1500 — 5000 g.r.t. 79 records
e (Gross tonnage between 5000 — 15000 g.r.t. 10 records
e (Gross tonnage between 15000 — 50000 g.r.t. 2 records
e (Gross tonnage greater than 50000 g.r.t. 2 records
e Unspecified gross tonnage 119 records

Figure 30: Gross registered tonnage of threatening vessel
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6.6.7 Radar range at first detection (ERRVA data only)

e First detection at less than 2.0 miles 5 records
e First detection between 2.0 to 4.0 miles 10 records
e First detection between 4.0 to 6.0 miles 32 records
e First detection between 6.0 to 8.0 miles 76 records
e First detection between 8.0 to 10.0 miles 42 records
e First detection at greater than 10.0 miles 59 records
e Unspecified range of first detection 22 records

Figure 31: Radar range at first detection
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6.6.8 Radar range at first detection in prevailing sea condition
(ERRVA data only)

Data in Figure 32 appears as it does because of the normal seagoing practice of reporting
the sea condition to the nearest 0.5 metre of wave height. Indeed, it is considered
extremely difficult to be even more precise when attempting to determine the wave
height from a vessel’s deck or bridge when the vessel is rolling/pitching in a seaway.

Bearing the foregoing in mind, there appears not to be a clearly discernible trend from an
analysis of this data. Radar detection range was in most cases good regardless of the
prevailing sea condition although if further analysis was undertaken, particularly with
respect to the size, type, construction material and aspect of the target vessel, better
information may be available. For example, the detection of large, angular, steel vessels,
such as car carriers or container vessels will inevitably be better at longer ranges and in
worse weather conditions than the detection of smaller fibreglass or wooden fishing
vessels at shorter ranges and in less severe weather.
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Figure 32: Radar range at first detection in prevailing sea condition
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6.6.9 Range at closest point of approach (combined data)

e CPA less than 0.5 mile 169 records
e CPA between 0.5 - 1.0 mile 62 records
e CPA between 1.0 - 2.0 miles 53 records
e CPA between 2.0 - 3.0 miles 5 records
e CPA greater 3.0 miles 1 record
e Unspecified CPA 15 records
Figure 33: Range at closest point of approach
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6.6.10 Time of day of incident (combined data)

Total incidents between 00:00 - 04:00
Total incidents between 04:00 - 08:00
Total incidents between 08:00 - 12:00
Total incidents between 12:00 - 16:00
Total incidents between 16:00 - 20:00
Total incidents between 20:00 - 24:00
Unspecified time of incident

40 records
41 records
70 records
38 records
55 records
38 records
23 records

Figure 34: Time of day of incidents
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7 Conclusion

The database contains a compilation of ship/platform collision data from several widely
differing sources and as such probably represents the most complete record of collision
incidents on the UKCS.

Data interpretation should be carried out with caution as it is highly likely that some
degree of under reporting of incidents has occurred. Primarily this is thought be of those
incidents where little or no damage resulted to the installation, however, may also include
more serious incidents to normally unattended installations.

Bearing in mind the likely confidence with which the database should be viewed, it is
important to stress that it represents the “best case” so far as the frequency of incidents is
concerned. In reality it is likely that the frequency of incidents which result in less serious
damage should be higher than indicated in this report. In more recent years it is believed
that a much higher degree of accuracy has been achieved, particularly for more serious
incidents, such that it provides a useful starting point from which to address the issue of
vessel collision and its mitigation.

Due to their increasing usage over the last decade and as the data set has expanded and an
analysis of accidents involving FPSO and FSU was carried out. Although only 10
incidents have been reported, oil transfer to a shuttle tanker was the operating
circumstance on 3 occasions. The point of note with these incidents was the potential for
seriousness. Shuttle tankers are predominantly large vessels and even a slow speed collision
can have very serious consequences because of the kinetic energy involved. In mitigation,
it is believed that shuttle tankers have a high degree of sophistication in their manoeuvring
and propulsion equipment and properly trained, experienced and certified crew therefore
the likelihood of a incident may be less than for other vessels that routinely approach
FPSO and FSU.

At HSE’s request a number of other analyses have been undertaken. These have utilised
data from the Maritime Statistics Collection Agency (MARSTATS) and primarily dealt
with the number and size of commercial cargo carrying vessels that may have cause to be
in and around offshore installations on the UKCS. While it is likely that the figures
presented are an understatement of the actual number, they do go some way in at least
beginning to quantify the population of vessels that UKCS installations may encounter.

Separately, but using the same MARSTATS data source, information was developed
about the extent of cargo carrying activities on EERV between U.K. ports and the
UKCS. While not strictly within the scope of the update to the ship/platform collision
database as the vessels could be expected to be in the vicinity of the installations, it will
give HSE some information about how widespread this newly adopted and growing
activity has become when before all that existed was anecdotal evidence.

One of the conclusions of the 1997 report suggested that “A more comprehensive

reporting of ‘near misses’” by surface installations would lead to a better understanding of
the magnitude of the problem, and may well lead to conclusions about the causation
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factors involved.” Since the last update of the ship/platform collision incident database a
larger data set of ‘near miss’ incidents has been collated by both the HSE and, since April
2001, by ERRVA. The latter source of data should more properly be considered as
‘warning off’ because it contains little to independently support the new definition of a
‘near miss’, i.e., when any part of an installation’s emergency response plan is activated.
Notwithstanding this, the ‘warning off’ data is still valuable in it’s own right as it helps to:

e Quantify the amount of potentially errant traffic.

e Provide information on the range at which approaching vessels may take avoiding
actions.

e OQuitline the effectiveness of radio contact or other means to warn of installation’s
presence.

This report has addressed the issue of near misses in more detail than in previous issues and
concluded that the data set of such incidents is increasing. Even though the definition of a
‘near miss’ has been made clearer there were still 14 such events. These ranged in severity
from a precautionary mustering of personnel to an actual downmanning of an installation.

Data from other sources such as the Canadian and United States Coast Guards that were
included in the previous version of the database have been removed. Unfortunately,
when the database was last updated differences in the method of presentation and in the
amount and diversity of data prevented a full analysis so it was decided to not include it in
the report on this occasion.
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Appendix B
Commercial Shipping
Between UKCS and U.K.
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Maximum Vessel Deadweight (tonnes)

Year | Quarter | Reporting Port 0 - 5000 5001 - 15000 | 15001 - 50000 >50000 Total Voyages
2000 1 Aberdeen 3519 23 3542
2000 2 Aberdeen 5310 18 5328
2000 3 Aberdeen 4517 42 4559
2000 4 Aberdeen 4200 41 4241
2001 1 Aberdeen 3694 28 3722
2001 2 Aberdeen 846 3 849
2000 1 Cromarty Firth 4 4
2000 2 Cromarty Firth 2 1 1 4
2000 3 Cromarty Firth 9 1 3 13
2000 4 Cromarty Firth 8 3 11
2001 1 Cromarty Firth 5 5
2001 2 Cromarty Firth 12 1 13
2000 1 Dundee 2 2
2000 2 Dundee 5 5
2000 3 Dundee 8 8
2000 4 Dundee 1 1
2000 1 Firth of Forth 3 3
2000 2 Firth of Forth 12 1 13
2000 3 Firth of Forth 2 16 1 19
2000 4 Firth of Forth 8 8 16
2001 1 Firth of Forth 5 5
2001 2 Firth of Forth 2 2
2000 1 Great Yarmouth 391 391
2000 2 Great Yarmouth 533 533
2000 3 Great Yarmouth 655 655
2000 4 Great Yarmouth 515 515
2001 1 Great Yarmouth 338 338
2001 2 Great Yarmouth 28 28
2000 1 Hartlepool 3 3
2000 2 Hartlepool 4 4
2000 1 Heysham 222 222
2000 2 Heysham 228 228
2000 3 Heysham 498 498
2000 4 Heysham 537 537
2001 1 Heysham 588 588
2001 2 Heysham 661 661
2000 1 Milford Haven 21 21
2000 2 Milford Haven 1 24 25
2000 3 Milford Haven 35 35
2000 4 Milford Haven 21 21
2001 1 Milford Haven 20 20
2001 2 Milford Haven 21 21
2000 1 Peterhead 1380 4 1384
2000 2 Peterhead 1738 1738
2000 3 Peterhead 1799 3 1802
2000 4 Peterhead 1675 5 1680
2001 1 Peterhead 2538 1538
2001 2 Peterhead 2099 6 2105
2000 1 River Clyde 1 1
2000 2 River Clyde 1 1
2000 3 River Clyde 2 2
2000 4 River Clyde 2 2
2000 1 River Humber 8 24 32
2000 2 River Humber 10 1 24 35
2000 3 River Humber 12 26 38
2000 4 River Humber 43 4 29 76
2001 1 River Humber 44 22 66
2001 2 River Humber 19 12 31
2000 1 River Mersey 4 27 31
2000 2 River Mersey 8 32 40
2000 3 River Mersey 5 17 22
2000 4 River Mersey 25 25
2001 1 River Mersey 14 14
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Maximum Vessel Deadweight (tonnes)
Year | Quarter | Reporting Port 0 - 5000 5001 - 15000 | 15001 - 50000 >50000 Total Voyages
2001 2 River Mersey 2 15 17
2000 1 River Tees 1 3 4
2000 3 River Tees 4 1 5
2000 4 River Tees 1 1
2000 1 River Thames 5 5
2000 2 River Thames 1 3 4
2000 3 River Thames 1 3 4
2000 4 River Thames 7 7
2001 1 River Thames 6 6
2001 2 River Thames 12 12
2000 1 River Tyne 1 2 3
2000 2 River Tyne 5 3 8
2000 3 River Tyne 1 1
2001 1 River Tyne 1 1
2000 1 Scapa Flow 19 19
2000 2 Scapa Flow 27 27
2000 3 Scapa Flow 24 24
2000 4 Scapa Flow 21 21
2001 1 Scapa Flow 22 22
2001 2 Scapa Flow 15 15
2000 3 Sheerness 1 1
2000 1 Southampton 14 14
2000 2 Southampton 17 17
2000 3 Southampton 19 19
2000 4 Southampton 26 26
2001 1 Southampton 20 20
2001 2 Southampton 1 1 22 24
2000 1 Sullom Voe 58 58
2000 2 Sullom Voe 41 41
2000 3 Sullom Voe 20 20
2000 4 Sullom Voe 53 53
2001 1 Sullom Voe 47 47
2001 2 Sullom Voe 12 12
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Appendix C
Commercial Cargo on ERRV
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Cargo

Year | Quarter | Reporting Port Direction Voyages Cargo Type Weight (1)
2000 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 2
2000 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 2
2000 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 5
2000 3 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 61
2000 3 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20 25
2000 3 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 41
2000 3 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20 13
2000 3 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 71
2000 3 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20 79
2000 3 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 26
2000 3 Aberdeen Inwards from UKCS 2 Other General Cargo and Containers less than 20' 14
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 37
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 52
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 6
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 39
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 81
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 44
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 27
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 21
2000 3 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 10
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 7
2000 3 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 19
2000 4 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20 3
2000 4 Aberdeen Inwards from UKCS 1 Other Liquid Bulk Products 37
2000 4 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 2
2000 4 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 35
2000 4 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 5
2000 4 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 81
2000 4 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 39
2000 4 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 119
2000 4 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 18
2000 4 Aberdeen Outwards to UKCS 1 Iron and Steel Products 236
2000 4 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 44
2000 4 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 42
2000 4 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 24
2000 4 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 24
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 2
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 167
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 35
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 40
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 5
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 105
2001 1 Aberdeen Inwards from UKCS 1 Iron and Steel Products 68
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 4
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 18
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 47
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 2
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 4
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 20
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 16
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 22
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20 89
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 2
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 61
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 9
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 56
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 26
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 20
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 3
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 68
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 6
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 27
2001 1 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 5
2001 1 Aberdeen Inwards from UKCS 2 Other General Cargo and Containers less than 20 16
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 91
2001 1 Aberdeen Outwards to UKCS 2 Other General Cargo and Containers less than 20 79
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20 19
2001 1 Aberdeen Outwards to UKCS 7 Other General Cargo and Containers less than 20" 67
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Year | Quarter | Reporting Port Direction Voyages Cargo Type Weight (1)
2001 1 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 42
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 5
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 5
2001 2 Aberdeen Inwards from UKCS 1 Other Dry Bulk 170
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 25
2001 2 Aberdeen Inwards from UKCS 1 Iron and Steel Products 16
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 70
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 112
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 21
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 112
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 112
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 42
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 11
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 1
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 1
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 1
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 102
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 34
2001 2 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 20
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 101
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 20
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 55
2001 2 Aberdeen Outwards to UKCS 1 Other General Cargo and Containers less than 20' 2
2001 4 Aberdeen Inwards from UKCS 1 Other General Cargo and Containers less than 20' 23
2000 1 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 26
2000 1 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 14
2000 1 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 6
2000 1 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 26
2000 1 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 58
2000 1 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 80
2000 1 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 45
2000 2 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 21
2000 2 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 22
2000 2 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 20
2000 2 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 24
2000 2 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 23
2000 2 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20 35
2000 2 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 25
2000 2 Great Yarmouth Inwards from UKCS 4 Other General Cargo and Containers less than 20' 119
2000 2 Great Yarmouth Inwards from UKCS 3 Other General Cargo and Containers less than 20' 57
2000 2 Great Yarmouth Inwards from UKCS 3 Other General Cargo and Containers less than 20' 73
2000 2 Great Yarmouth Outwards to UKCS 3 Other General Cargo and Containers less than 20' 105
2000 2 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20 91
2000 2 Great Yarmouth Outwards to UKCS 3 Other General Cargo and Containers less than 20' 91
2000 3 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20 33
2000 3 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 21
2000 3 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20 32
2000 3 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 30
2000 3 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20 22
2000 3 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 20
2000 3 Great Yarmouth Inwards from UKCS 3 Other General Cargo and Containers less than 20' 135
2000 3 Great Yarmouth Inwards from UKCS 3 Other General Cargo and Containers less than 20' 105
2000 3 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 42
2000 3 Great Yarmouth Outwards to UKCS 4 Other General Cargo and Containers less than 20' 169
2000 3 Great Yarmouth Outwards to UKCS 3 Other General Cargo and Containers less than 20 157
2000 3 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 76
2000 3 Great Yarmouth Inwards from UKCS 3 Other General Cargo and Containers less than 20' 18
2000 3 Great Yarmouth Outwards to UKCS 3 Other General Cargo and Containers less than 20' 117
2000 4 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 31
2000 4 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 16
2000 4 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 37
2000 4 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 32
2000 4 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 20
2000 4 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 29
2000 4 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 52
2000 4 Great Yarmouth Inwards from UKCS 4 Other General Cargo and Containers less than 20' 116
2000 4 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 24
2000 4 Great Yarmouth Qutwards to UKCS 2 Other General Cargo and Containers less than 20" 93
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2000 4 Great Yarmouth Outwards to UKCS 4 Other General Cargo and Containers less than 20' 137
2000 4 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 75
2000 4 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 97
2000 4 Great Yarmouth Inwards from UKCS 4 Other General Cargo and Containers less than 20' 159
2000 4 Great Yarmouth Inwards from UKCS 6 Other General Cargo and Containers less than 20' 193
2000 4 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 102
2000 4 Great Yarmouth Outwards to UKCS 4 Other General Cargo and Containers less than 20' 51
2000 4 Great Yarmouth Outwards to UKCS 6 Other General Cargo and Containers less than 20' 367
2001 1 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 23
2001 1 Great Yarmouth Inwards from UKCS 1 Other General Cargo and Containers less than 20' 19
2001 1 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 22
2001 1 Great Yarmouth Outwards to UKCS 1 Other General Cargo and Containers less than 20' 19
2001 1 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 74
2001 1 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 56
2001 1 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 80
2001 1 Great Yarmouth Inwards from UKCS 3 Other General Cargo and Containers less than 20' 90
2001 1 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 65
2001 1 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 98
2001 1 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 66
2001 1 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 86
2001 1 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 96
2001 2 Great Yarmouth Inwards from UKCS 3 Other General Cargo and Containers less than 20' 51
2001 2 Great Yarmouth Outwards to UKCS 3 Other General Cargo and Containers less than 20' 57
2001 2 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 92
2001 2 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 74
2001 2 Great Yarmouth Inwards from UKCS 4 Other General Cargo and Containers less than 20' 137
2001 2 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 89
2001 2 Great Yarmouth Outwards to UKCS 3 Other General Cargo and Containers less than 20' 114
2001 2 Great Yarmouth Outwards to UKCS 4 Other General Cargo and Containers less than 20' 184
2001 3 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 89
2001 3 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 109
2001 3 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 72
2001 3 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 85
2001 3 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 168
2001 3 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20' 89
2001 4 Great Yarmouth Inwards from UKCS 2 Other General Cargo and Containers less than 20' 98
2001 4 Great Yarmouth Outwards to UKCS 2 Other General Cargo and Containers less than 20 99
2000 1 Heysham Inwards from UKCS 6 Other General Cargo and Containers less than 20 85
2000 1 Heysham Outwards to UKCS 6 Other Liquid Bulk Products 1163
2000 1 Heysham Outwards to UKCS 6 Other General Cargo and Containers less than 20' 85
2001 1 Immingham Inwards from UKCS 1 Other General Cargo and Containers less than 20 21
2001 1 Immingham Outwards to UKCS 1 Other General Cargo and Containers less than 20' 10
2001 1 Immingham Inwards from UKCS 2 Other General Cargo and Containers less than 20 150
2001 1 Immingham Outwards to UKCS 5 Other General Cargo and Containers less than 20' 96
2001 1 Immingham Outwards to UKCS 1 Other General Cargo and Containers less than 20 190
2001 2 Immingham Inwards from UKCS 1 Other General Cargo and Containers less than 20' 12
2001 2 Immingham Outwards to UKCS 1 Other General Cargo and Containers less than 20 17
2001 2 Immingham Inwards from UKCS 4 Other General Cargo and Containers less than 20' 290
2001 2 Immingham Outwards to UKCS 4 Other General Cargo and Containers less than 20 250
2001 3 Immingham Inwards from UKCS 3 Other General Cargo and Containers less than 20' 276
2000 1 Liverpool Outwards to UKCS 1 Other Liquid Bulk Products 220
2000 1 Peterhead Bay Outwards to UKCS 1 Other Liquid Bulk Products 50
2000 2 Peterhead Bay Inwards from UKCS 1 Other General Cargo and Containers less than 20 52
2000 2 Peterhead Bay Outwards to UKCS 1 Other General Cargo and Containers less than 20' 72
2000 2 Peterhead Bay Inwards from UKCS 1 Other General Cargo and Containers less than 20 12
2000 2 Peterhead Bay Outwards to UKCS 1 Other Liquid Bulk Products 56
2000 2 Peterhead Bay Outwards to UKCS 1 Other General Cargo and Containers less than 20 40
2000 3 Peterhead Bay Inwards from UKCS 1 Other General Cargo and Containers less than 20' 15
2000 3 Peterhead Bay Outwards to UKCS 1 Other General Cargo and Containers less than 20 54
2000 3 Peterhead Bay Inwards from UKCS 2 Other General Cargo and Containers less than 20' 73
2000 3 Peterhead Bay Outwards to UKCS 2 Other General Cargo and Containers less than 20 44
2000 3 Peterhead Bay Inwards from UKCS 1 Other General Cargo and Containers less than 20' 62
2000 3 Peterhead Bay Outwards to UKCS 1 Other General Cargo and Containers less than 20' 27
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