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1.

INTRODUCTION

A ground wild fire occurred near Katanning on 2 December 2004. It was reported by the Fire
and Emergency Service (FESA) that the cause of the fire may have had electrical origins, as
reports had been received that part of a high voltage fuse had fallen to the ground underneath
a power pole near the apparent source of the fire.
As a result an investigation was carried out by Energy Safety, the technical and safety
regulator for the electricity industry in WA. This report summarises the findings. The
cooperation and assistance of officers of the WA Police Service, FESA and Western Power is
acknowledged.

1.1

Time and Date of Occurrence

Approximately 12:10 hours on Thursday 2 December 2004.
1.2

Notification of Incident

Mr Michael Bunko, Chief Electrical Inspector of the Energy Safety Division, was notified of
the incident by Mr Terry Shehan an officer of the Western Australian Fire and Emergency
Service (FESA) on the morning of Friday 3 December 2004 (see Note below). The Director
of Energy Safety Mr Albert Koenig arranged for an investigation to commence in liaison with
FESA and Police on the following day, at Katanning.
1.3

Investigating Inspectors

The investigation was carried out by the following designated Inspectors (Electricity):
•

Mr Anthony D Seneviratne, Senior Engineer Electricity Supply; Energy Safety
Division, Department of Consumer & Employment Protection; assisted by

•

Mr Ross Reid, Senior Electrical Inspector, Energy Safety Division; Department of
Consumer & Employment Protection.

Mr Reid and Mr Seneviratne visited the site on 3 and 4 December 2004. Mr Reid carried out
further investigations on 7, 8 and 9 D ecember 2004 in Katanning.

Note: This report originally showed the time of notification as “late on the evening of
Thursday 2 December 2004”. This time of notification was incorrect and was changed on
16 December 2004 to reflect the actual time of notification as “on the morning of Friday 3
December 2004”.
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2.

SUMMARY

Energy Safety officers investigated the cause of the wildfire near Katanning on 2 December
2004 in liaison with FESA and Police Service officers and concluded that:
(a)

The wildfire commenced from a location close to the first Western Power pole, which is
part of a spur power line off Western Power’s Nyabing 22kV feeder, approximately 38
km from Katanning Zone Substation;

(b)

The fire was ignited by burning or smouldering debris from a high voltage fuse barrel
located on this pole; and

(c)

The considerable time lag between the time of the fuse blowing and the reported start of
the fire means that it cannot be concluded with absolute certainty that the malfunction
of this fuse and consequentia l damage to the fuse barrel caused the fire. However, this
seems highly likely, especially as no alternative scenarios have become known to the
investigators.

3.

ORIGIN OF THE GROUND FIRE

No witnesses who claim to have seen the origin of the ground fire have come forward. The
first person at the site of the fire, a Mr Robertson, found that the fire was at that time several
hundred metres southeast of the first pole of a spur power line some 38km from Katanning,
connected off Western Power’s Nyabing 22kV feeder power line. This pole is referred to as
Western Power’s pole number 225/1 (refer Appendix 2) in the remainder of this report. Mr
McDougal, a local resident, was driving on the Katanning-Nyabing Road at approximately
12:10 hours when he noticed smoke from the fire approximately 10 km away.
An inspection of the perceived area of origin of the fire indicated that a large area of grass
paddock had burnt out, heading away from the pole and the single-phase 12.7kV high voltage
power line, in a southeasterly direction. The fire had continued in a southeasterly direction
and that is consistent with the fire being driven forward from the suspected point of ignition
near the pole, by wind coming from a north, north-westerly direction, as was the case at the
time of the fire.
In summary, it was concluded that the fire started very close to Western Power pole 225/1. It
is believed the fire was ignited by burning or smouldering debris from a high voltage fuse
mounted at the top of this pole. Investigators w ere able to recover a part of the fuse which
had fallen to the ground and evidence from that, plus evidence from the remaining polemounted part of the fuse and other information gathered as outlined in this report, leads to the
conclusion that in all probability the fire was a consequence of the malfunction of this fuse.
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4.

INVESTIGATION ANALYSIS

4.1

Malfunction of the 12.7 kV EDO (Expulsion Drop out) Fuse

The EDO fuse was installed on pole number 225/1 on Western Power’s Nyabing 22kV feeder
power line approximately 38kms from the Katanning Zone Substation (refer Appendix 2).
Pole number 225/1 is the first pole on the single phase power line coming off the Nyabing
feeder with a slack conductor span of 26 metres from the feeder power line to the pole . The
single -phase 12.7kV power line supplies power to six transformers spanning a distance of
approximately 10 km with 42 poles.
The top part of the EDO fuse barrel had separated from the remaining part of the equipment
and was found lying on the ground by an officer from FESA, who subsequently handed it
over to Police at Katanning. This part had fallen vertically to the ground near the pole. The
ground around the pole was clear of any vegetation as required by good electricity industry
practice near high voltage fuse poles in country areas.
The bottom part of the EDO barrel was still in situ at the top of the pole, within the fuse
assembly (refer Appendix 3).
Inspection of the damaged EDO fuse fitting indicated burning caused by arcing. Arcing had
take n place within the fuse barrel, firstly inside the barrel and then gradually outwards with
the breakdown of the fibre insulation of the barrel. This process may have gone on for a few
hours, depending on the electrical resistance of the arc, after the fuse link had opened the
circuit but the barrel had stayed in position without dropping down. The dropping down of
the barrel (hence the term "expulsion drop out fuse") is the normal and expected operation
associated with blowing of the fuse link within the barrel, so as to fully open the circuit when
a fault is detected.
In normal operation, when the circuit current exceeds the fuse link rating, the link 'blows'
(separates) and this allows the mechanism to operate and 'expel' the top of the fuse barrel from
its holder, thus allowing it to swing down by almost 180 degrees and fully open the circuit, as
it is hinged at its bottom end, within the overall fuse assembly.
4.2

Weather Conditions and Topography

The Bureau of Meteorology provided the following weather information for 2 December
2004.
•

Katanning :
NW wind at 44 kmph
Relative Humidity 11%.
Ambient air temperature 31.8ºC

Residents from the area reported wind gusts of around 40 to 45 km per hr estimated.
The sky was clear and there was no evidence of lightning in the area.
The ground was covered with dry stubble from a crop, excluding the immediate area around
the pole, which was bare.
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4.3

Events Prior to the Incident

There had been an unexplained power supply interruption to the single phase power line due
to operation of the high voltage fuse at Western Power’s pole number 225/1 on the previous
day, 1 December 2004. According to the Western Power line worker who replaced the spent
fuse link, when inserting the fuse link into the barrel, it went in without difficulty and there
was no apparent need to clean out the barrel.
Electricity consumers connected to the power line also reported that their power supply was
again interrupted at around 6:30 am on 2 December 2004 (date of the incident) similarly to
the previous day. This confirms that the EDO fuse link must have blown, as there was no
recorded operation of upstream protection equipment, which in this case would have been the
high voltage feeder's circuit breaker at the Katanning Zone substation.
It needs to be noted however that two of Western Power’s consumers recalled the outages
prior to the fire differently in terms of timing. However it is believed this is due to some
confusion between events on the day of the fire and the preceding day.
4.4

Reasons for the EDO Fuse Failure

Because there was no recorded operation of the upstream protection equipment at Katanning
Substation, it is likely that the fuse at Western Power’s pole number 225/1 did not blow due to
a high current fault in the single phase power line. Hence, it is suspected that the fuse link
had blown due to a low current fault which only marginally exceeded the fuse rating of 3
amperes, and without causing the fuse barrel to drop down, as expected. Such a low fault
current could have caused the fuse link to heat up and rupture slowly over a period of time,
generating considerable heat within the fuse barrel, especially if the latter was partially
blocked.
This type of event commonly referred to as a high voltage fuse “hang-up” in the electricity
supply industry, would have caused internal arcing and a high temperature within the barrel,
eventually resulting in the separation of the barrel into two parts due to charring and burning.
Visual examination of the burnt out remnants of the fuse barrel supports this scenario.
“Hang ups” can be facilitated by deterioration with age of the insulation strength of the fuse
barrel material, which is likely in this case, considering the age of the equipment. Moreover,
over time the inside of the fuse barrel could have become swollen and distorted, reducing the
barrel diameter due to carbonisation and foreign material deposits formed by continuous and
normal exposure to the environment via the open lower end of the barrel. The effect of this is
reduced ability of the barrel to vent hot gas and hot fuse metal particles, when the fuse link
reaches fusing level. It has also been known for the fuse wire to become trapped in the barrel,
preventing the spring release from operation. Good condition of the fuse barrel is therefore
very important for correct operation of the EDO, especially to prevent "hang ups", and this is
widely known across the electricity supply industry. "Hang ups" can also be caused by
mechanical failure of the fuse assembly, although in this case there was no evidence of this.
The cause of the low overcurrent that triggered operation of the fuse has not been established.
A bird contacting a high voltage transformer bushing further down the power line is suspected
as there was some evidence of bird debris. From information provided by Western Power so
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far, the 3 ampere fuse link seems to be adequate, as the spur line is reportedly lightly loaded
(in other words, it appears the fuse link's rating is not too close to the peak load current of the
circuit).
5.

CONCLUSIONS

There are a number of inter-related events and factors on the day of the wildfire and the day
before the wildfire that need to be considered. These are summarised below:
•
•
•
•
•
•
•
•

There are no persons who had witnessed the start of the fire. When the first person arrived
at the fire scene, the fire front was a considerable distance from pole number 225/1.
There had been an unexplained fuse operation at the same pole on the day prior to the
wildfire and a Western Power worker had replaced the fuse link.
The condition of the fuse barrel at the time is not known as it had not been checked in
detail, albeit the worker did not detect any problems when fitting the replacement link.
Reports from consumers that their power failed on the morning of the wildfire indicates
that the most likely reason was the blowing of the fuse on pole number 225/1.
It appears that high resistance arcing took place within the fuse barrel following the fuse
link blowing at about 6.30am on 2 December 2004. That could have continued for a
number of hours until around noon.
There is a high probability that arcing inside the fuse barrel and discharge of electricity
resulted in the creation of hot, glowing particles that came out of the fibrous material of
the fuse barrel.
The weather conditions at the time of the fire were hot and dry with a very low relative
humidity and strong gusting winds from the North, North-West.
Taking into account the burn pattern on the ground, and the prevailing wind at the time, it
is likely that hot, glowing fibrous particles were carried by strong gusty winds towards dry
stubble in the vicinity of pole number 225/1.

Taking all of the above into account it is concluded that:
(a)

The wildfire commenced from a location close to Western Power pole number 225/1,
which is part of a spur power line off Western Power’s Nyabing 22kV feeder,
approximately 38 km from Katanning Zone Substation;

(b)

The fire was ignited by burning or smouldering debris from a high voltage fuse barrel
located on this pole; and

(c)

The considerable time lag between the time of the fuse blowing and the reported start of
the fire means that it cannot be concluded with absolute certainty that the malfunction
of this fuse and consequential damage to the fuse barrel caused the fire. However, this
seems highly likely, especially as no alternative scenarios have become known to
investigators.
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6.

COMMENTS AND RECOMMENDATIONS

This investigation has not identified any particular failure by Western Power or its personnel
that has led to the fuse malfunction and wildfire.
However, it is possible that if Western Power had carried out a more detailed check of the
barrel of the fuse before restoring it to service, perhaps a problem may have been detected and
that in turn may have prevented the later fuse malfunction, although this is by no means
guaranteed. In other words, a persistent risk management approach is needed to try and
prevent such incidents.
There are many thousands of these types of fuses in service in WA and elsewhere in Australia
and overseas and their performance has generally been sound and reliable. However, as
network components age and approach the end of their service life, network operators such as
Western Power have an obligation by regulation to ensure network components remain fit for
purpose and operationally safe.
To this end, the following recommendations are made and will be referred to Western Power:
1. Western Power needs to have in place a program to rigorously check and replace (if
required) ageing components of EDO fuses, with priority to areas of high and medium
fire risk.
2. Western Power needs to ensure that:
•

workers attending to faults and carrying out maintenance work carefully check
the condition of the EDO fuse barrels, prior to inserting fuse links into barrels
and re-energising circuits; and

•

workers attending to faults take all reasonable and practical steps to ascertain
the reasons for fuse operation, and take appropriate remedial actions to prevent
the recurrence of faults, before re-energising circuits.
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APPENDIX 1 LOCATION MAP
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APPENDIX 2 NETWORK DIAGRAM
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APPENDIX 3 THE DAMAGED EDO (EXPULSION DROP OUT) FUSE
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APPENDIX 4 PICTURES OF THE FIRE LOCATION
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