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l. A class of accident scenario that normally needs to be considered within a safetv case
for an offshore installation is that involving impacts by dropped or swinging loads durir;g lifts
by cranes and similar devices. The impact could be with hydrocarbon containing equipment
(either on the installation itself or subsea) leading to a release of hydrocarbon or could be
directly onto a sensitive facility such as the accommodation block or groups of personnel.

2. 'Good practice’ should reduce the likelihood of occurrence of such events in that
consideration should have been given at the design stage to avoiding lifts over potentially
vulnerable areas or to providing protection for equipment where the possibility of interaction
cannot be totally avoided. However, 'good practice’ may not have been fully applied or have .
been possible in all cases and hence a formal assessment of the accident mechanism will -
normally be required. '

3. In trying to assess the possibility of such an event occurring on a given instaliation, an
important input is the historical frequency with which loads have been dropped or allowed to
swing on offshore installations. This data would be modified and refined to reflect the
particular circumstances (type of equipment, procedures etc) on the installation concerned ‘
and combined with other factors such as the probability of a sensitive item being impacted
and the probability of hydrocarbon release or severe structural damage, to produce an -
estimate of the overall accident frequency. This note analyses the frequency with which
dropped or swinging load incidents have occurred over the period 1981 to 1995 and provides
an update to an earlier report™ which considered incidents for the period 1981 to 1992.

DATA SQURCES

4, Data has been obtained from the Department of Energy/HSE 'Safety’ database on all
recorded incidents involving cranes over the period 1981 to 1993. Records are based on
incidents reported under the OIR9A reporting scheme. The database contained details of
some 2600 incidents.

3. Ideally. it would be desirable to calculate incident probabilities on a 'per crane lLift
basis, with perhaps discrimination between different types of lifting device. However, initial
enquiries indicated that data on the number of lifts involved was most unlikely to be easily
obtained and was certainly not available to HSE. Consequenly it was decided to express the
likeihood of an incident on a 'per installation vear' basis. Whilst a coarser measure than ‘per
crane lifi' it was nevertheless considered capable of vielding useful indicative data.

6. In order to calculate incident frequencies on a per installation year basis, details of the
number of installations (fixed and mobile)'operating in each of the years was also required.
Information for the years 1981 to 1990 were taken from the Department of Energy ‘Brown
Book!". It is noted that a change of reporting standards occurred in 1992, Data from 1992
onwards has been extracted from the HSE (OSD's) AccidentTncident Database.
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DATA INTERPRETATION
7. Inspection of the incident data revealed that:-

a. none of the incidents had actually led to any significant hydrocarbon release or
damage to a sensitive facility,

b.  many of the incidents were of a relatively minor nature with extremely limited
possibility of escalation into a more serious event. For example, a number of
the incidents referred to falls by personnel while climbing into or out of crane
cabs.

Consequently the data was analysed to identify more 'serious’ incidents where it was believed
that the potential existed for escalation into a significant event involving death or serious
injury to a number of platform personnel had circumstances been slightly different. For
example, this included the dropping of heavy loads which would have almost certainly
resulted in release of hydrocarbon had equipment containing hydrocarbon been impacted.

8. Inevitably, the data analysis involved a degree of subjectivity as to which incidents
had the potential to escalate but in many cases the issue was fairly clear-cut. In assessing
incidents involving the derrick crane, account was taken of the reduced lifting area and hence
some incidents classed as serious for the main cranes were not classed as such for the derrick
crane.

9. Incidents classed as "serious' were further sub-divided into incidents where:-
a. impact was on the installation itself;
b. the dropped object fell into the sea (and hence could have impacted subsea
equipment);
<. the impact occurred on a supply vessel.

10.  Incidents were further sub-divided by the type of lifting device involved. The types
considered were:-

a. installation main cranes (pedestal cranes);
b. derrick cranes;
c. other fixed lifting devices eg lifting beams (including trolley cranes’hoists):
d. portable lifting devices (eg chain blocks/slings g1,
RESULTS
11.  The results are shown in Table 1. This gives for each or =e crane tvpes:-
A the total number of serious incidents in each of the {ifteen vears;
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the number of installation years over the period;

the split of incidents between the different areas of potential impact;

d. incident frequencies, expressed on a per installation year basis, both for
individual years and also averaged over the 15 years.

o o

12 The results indicate an overall average installation impact frequency of 0.065
(instailation yr)", an average frequency of drops into the sea of 0.024 (installation yr)"' and
frequency of impacts onto supply vessels of 0.020 (installation yr)". The figures indicate that
whilst serious dropped loads are not a particularly common occurrence, they are hot at a
sufficiently low level where there effect could be discounted within a safety case without
some form of more detailed analysis.

13.  The trend of total serious incident frequencies over the period is shown in Figure 1.
This indicates a reduction in the high incident frequencies seen in the early years, but with a
slight peak of incidents in 1987 and 1988. From 1989 onwards there is a generally steady
incident rate at about half the frequencies recorded in the early 1980's. Table 1 contains some
examples of serious dropped loads.

APPLICATION

14.  The figures derived in this note relate to historical incident frequencies averaged over
a large number of different installations. As such they will not exactly reflect the
competencies, practices or equipment relevant to specific installations and hence care is
needed if applying them to a particular installation. Two different areas of apphcatlon are
foreseen:-

a. as crude initial frequency inputs into dropped load analyses to determine
whether this could be a significant source of accidents and whether procedural

changes are required.

b. as rough comparators when assessing the general validity of frequencies used
" in detailed dropped load analyses produced in support of safety cases.
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10.

11.

An 8 tonne load struck the accommodation module and fell into the sea.

A 500 tonne elevator tilted during lifting causing one side to fall 3ft on to the deck. A
12 inch cut in the deck plating resulted.

A 3.5 tonne load was being transferred by crane when the load fell 8 feet on to the
deck. No failure of the slings or line was involved.

A crane boom fell across a pipe deck lifting a sea water surge tank and an LP flare
line. Both were badly dented. )

An 8.5 tonne load became in freefall due to failure of a crane clutch. The load landed
ona catwalk.

A 2.75 tonne compactor dropped 3m onto the pipe deck causing a small penetration.

A 45 gallon drum of oil fell 25 feet.

A main hoist wire parted that was helding a 28 tonne "concrete mattress” 2-3 feet off

a DSV deck, with a 60 tonne rated crane. No reason recorded as to why the wire
broke.

A pipeline support trestle was being lowered subsea when it became detached and fell
30 feet to the seabed. A diver was above 3 feet from the trestle when it landed.

Two 435 gallon drums of lube oil carried in a cargo net snagged a protruding light
fitiing out of sight of the crane operator. Both drums fell about 60 feet onto a module
roof, with one drum bursting on impact.

A pumping unit of 10.5 tonnes was being backloaded onto a supply vessel using a
single part hoist line. When the load was at D-deck level it could no longer be
controlled by the brake and fell into the sea.

A bulk loading hose was being returned to the loading station when the 2 tonne sling
holding the hose parted and ftell 30 metres to a production deck walkway.
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