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HEATSHRINK ACCIDENT NEAR GAS PIPES

Accident Summary

On Monday 2 nd August, two personnel were carrying out work on an 11,000 volt paper / lead
steel-wire-armoured cable in a trench. Personnel on the site were using an LPG torch to fit a
heatshrink sleeve to the cable, when at approximately 3.00pm, a 10mm PE natural gas pipe that
was exposed in a recess at the end of the trench ruptured, releasing gas into the trench. The
escaping gas ignited, causing an explosion and fire. The accident was immediately reported and
the Fire Service and the gas network owner were notified.

Gas network personnel arrived on site at 3.02pm, and arranged for the road to be closed and the
residents of three nearby houses to be evacuated. The Fire Service arrived on site at 3.03pm. The
gas network personnel excavated and exposed the gas pipe at a safe distance, and at 3.24pm the
flow of gas to the fire was stopped by means of a squeeze-off tool, thereby extinguishing the fire.
The damaged section of gas pipe was cut out and capped, enabling repairs to the fire damaged
power cable to be carried out.

Personal Injury

As a direct result of the accident one person received minor facial burns, and singeing of hair and
eyebrows.

Investigation
The findings of the investigation are as follows:
(@) Direct Causes

The accident resulted from the failure of a 10mm PE gas pipe due to the effects of external
heat on the pipe. The heat source, and the subsequent source of ignition was the LPG torch
being used by the electricity network personnel working in the trench.

Although the heating process had been underway for approximately 2 hours prior to the
fire, resulting in an increase in ambient temperature in the trench, the sudden failure of the
pipe was almost certainly due to the concentration of heat at the end of the trench during
the final stages of the operation. The end of the shrink sleeve was only 300mm below the
gas pipe at that point, and the heat rising from the torch would have quickly heated the
surface of the pipe to the 1200 C necessary for failure of the pipe wall to occur.
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Events Leading Up to Accident

The work being carried out on the cable included the fitting of a heat-shrink sleeve over the
cable to seal and protect the joint. The sleeve was approximately 1000mm in length, and
was being heated and shrunk by means of an LPG torch fitted with a "soft-flame" burner.

The sleeve heating and shrinking operation was being carried out by the team leader
assisted by one other staff member. Prior to starting the sleeve heating operation it was
recognised that the gas pipe, of which approximately 400mm was exposed in a recess at the
end of the trench, would require protection from the heat of the LPG torch during the
operation.

Although there was a standard-issue 1000mm x 700mm heat-proof blanket in the available
for use it was decided not to use it to protect the pipe, as it was believed it was too large to
be effectively used. Instead, some dry cotton rags were loosely wrapped around the pipe,
covering the exposed section of pipe with three or four layers of cloth.

The heating operation was then started, progressively heating and shrinking the sleeve
from the centre out, alternating from side to side throughout the operation in order to keep
the shrinking process even. During the process the gas pipe was regularly checked for heat
build-up by personnel who placed their hand on the cloth wrapping an estimated 8 or 9
times. At no stage were they concerned about the level of heat felt on the cotton rags.

After approximately 2 hours of heating, and with only a small section of the sleeve nearest
to the gas pipe yet to be shrunk, there was an explosion.

Safety Procedures

The investigation revealed that network company had previously recognised that a hazard
existed when carrying out hot work in the vicinity of a gas pipe, and had produced a safe
work procedure detailing the precautions to be taken in these situations.

Safety Equipment

The network company provide all crews involved in hot work such as cable jointing, with
a flat-woven heat protection blanket. The blanket is provided as a general-purpose heat
shield to be used to protect adjacent cables, pipes or any other object from damage when
carrying out hot work.

At the time of the accident, the injured party was wearing full cover cotton overalls and
safety prescription glasses. The only exposed parts of his body were his face (other than his
eyes), his head and hands.

Training & Experience

The team had a qualified cable jointer, with over 17 years of experience. As part of his
ongoing training, he had attended a gas safety training session provided by a gas network
company approximately 2 years earlier. The training had primarily dealt with gas pipe
location and avoidance during excavation. The training did not address the hazards
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associated with hot work carried out in the vicinity of PE gas pipes. He commonly carried
out work of this nature in the vicinity of PE gas pipes, although he had not previously
worked so close to a 10mm pipe. He indicated that he was not aware of the high risk
associated with work of this nature, and of the extreme vulnerability of PE gas pipes to
external heat.

Safety Information

Due to three previous accidents in NZ involving cable jointers using LPG torches near PE
gas pipes, in February 1999 the gas network prepared a Safety Bulletin specifically
addressing this issue. The Safety Bulletin and covering letter was distributed to all local
bodies, power companies and communications companies within the gas networks
operational areas. The electricity network company was sent a copy of the Safety Bulletin,
with the request that the company: "...provide a copy of the Safety Bulletin to all personnel
within your organisation, including contractors and sub-contractors, who may be directly
or indirectly involved in work on underground services and facilities...".

At the time this report was prepared, the electricity network company was carrying out an
investigation to determine if the Safety Bulletin had actually been received by the
company, and if it had, what had been done with it.

Conclusions
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Potential Losses

Although the actual losses resulting from the accident were comparatively minor,
considerable potential existed for far more serious harm and loss to have occurred, both to
those directly involved in the accident, and the public.

In a very similar accident in 1995, a cable jointer using a LPG torch to fit a heat-shrink
sleeve to a cable melted through an exposed PE gas pipe. In the ensuing fire he received
serious burns to 60 percent of his body, and suffered some permanent disability as a result
of his injuries.

Had the gas network personnel and the Fire Service not been able to respond as quickly as
they did, property damage would almost certainly have been far greater, and the safety of
the public, especially the residents of nearby properties, placed at considerable risk.

Actions Taken to Protect Gas pipe

The heat protection provided to the gas pipe by the cotton cloth wrapping would have
been minimal or non-existent. In fact, due to the likelihood of the rags catching fire, their
use significantly increased the risk of damage and subsequent failure of the gas pipe.

The method used to monitor the heat build-up in the pipe - feeling the surface temperature
of the cotton cloth - was ineffective. The cotton surface would have felt relatively cool to
the touch, masking the actual heat of the pipe underneath. The checks should have been
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carried out on the actual surface of the pipe, and if any heating effect had been noticed, the
work should have been immediately stopped.

Information on Hazards

The need to protect the pipe from the heat from the torch had been recognised, however
the methods used were clearly inadequate, as were the methods used to monitor the pipe
temperature.

Although the network company had previously identified the hazard associated with hot
work near gas pipes and had developed a safe work procedure, and the gas network
owners had provided a Safety Bulletin dealing with this issue, some confusion existed as to
whether specific training or safety information relating to work of this nature had been
carried out. This reinforces that records of training showing staff have recognised and
understood safety issues and safety information dissemination are vital.



