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1. SUMMARY 

At 21:06 hours on 5 January 2015 Western Power notified EnergySafety that a 
bushfire at 22 Nukklgup Loop, Yallingup had damaged a house and vehicle. 
 
The fire started around 16:49 hours at 22 Nukklgup Loop, Yallingup near the corner 
of Gunyulgup Drive and Koorabin Drive.  It moved rapidly in an easterly direction, up 
a grassed incline, to a house located on the property (Figure 1). 
 
DFES, with the aid of a witness account, were able to identify the area of fire origin 
was at the base of a Western Power pole number S997755 located within the road 
reserve in Gunyulgup Drive, Yallingup.  The pole supported a 22kV underground to 
overhead pole-top cable head. 
 

Direction of fire travel

Western 

Power pole 

(S997755)
House lost in fire

 

Figure 1 - The satellite image shows the area of fire origin and the bushfire’s direction 
as it travelled east towards the house.   
 

EnergySafety’s investigation found that a 22kV pole-top Cable Termination Head 
assembly on Western Power pole number S997755, for an overhead aerial 
conductor to underground cable arrangement, had failed as a result of the paper 
insulation on the lead cable failing.   
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This failure resulted in a short circuit and explosion taking place between the white-
phase conductor and earthed cable screening and support framework.  This caused 
hot molten metal fragments from the conductor and cable head termination assembly 
to fall to the ground and ignite the dry grass at the base of the pole. 
 
No other conclusion is supported by the available evidence. 
 
The fire burnt approximately 7 hectares of grass and pastoral land and resulted in the 
destruction of one house, its contents and a motor vehicle parked in the garage.   
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2. EXAMINATION  

EnergySafety investigator Patrick Roberts arrived at 22 Nukklgup Loop, Yallingup at 
10:30 hours on 6 January 2015. 
 
Senior Inspector Roberts is a designated Inspector (Electricity) under the Energy 
Coordination Act 1994.  The Inspection and investigation was conducted under the 
authority of s. 14 of this Act. 
 
At approximately 11:00 hours, Western Power investigators Brenden Lee and 
Andrew Shaw arrived on site and directed Inspector Roberts to the Cable Head 
Termination near the top of a Western Power pole (S997755). 
 
DFES personnel advised EnergySafety that the area of fire origin was on the ground 
at the base of the Western Power pole (S997755).   

2.1 Site Inspection 

At the fire origin, EnergySafety’s inspector found: 
 

 A Western Power concrete pole.   
 

 A pole top switch was installed on the pole and two 22kV overhead aerial to 
underground Cable Termination Heads (Figures 2 & 3). 

 

 There were visible signs of arcing on the metal bracket on the northern-most 
side of the power pole adjacent to the crutch area of the Cable Termination 
Head (Figure 4). 
 

 There were visible signs of damage to the insulation on the conductors at the 
Cable Termination Head (Figure 4). 

 

2.2 Evidence Removed from Site for Examination 

 
The Cable Head Termination was taken from site by Western Power and provided to 
EnergySafety for evidence storage, examination and analysis. 
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Figure 2 - Photograph taken by EnergySafety on 6 January 2015 of the base of the pole 
and fire origin looking in the direction of fire travel towards the house.  
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Figure 3 - Photograph taken by EnergySafety on 6 January 2015 of the pole and cable 
head termination as it was found during the initial site inspection.  The cable 
termination head that failed is to the left of the photograph. 
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Blackening due to
 Arc Fault

 
Figure - 4 Photograph taken by EnergySafety on 6 January 2015 of the cable 
termination head at the pole top showing blackening indicating an arc fault.  
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3. INVESTIGATION

3.1 Power Line Circuit Protection 

On 5 January 2015 at 16:49 hours Western Power’s protection (Recloser) on the 
BSN 537.0 Busselton 22kV overhead feeder operated (tripped), reclosed and then 
locked out as a result of the Cable Head Termination fault downstream of the 
Recloser.  This is consistent with a witness account who heard two consecutive loud 
bangs coming from the area of the Western Power pole (S997755) in Gunyulgup 
Drive, Yallingup. 

At 17:23 hours, after confirming there were no additional faults in the area, in 
accordance with their standard procedures, Western Power’s Network Operations 
Control Centre remotely reclosed the Recloser.  The Recloser operated again, when 
reclosed and Western Power then dispatched an operative to investigate. On arrival, 
he was made aware of the bushfire by DFES personnel.  

3.2 Works Performed by Western Power at or Near 22 Nukklgup Loop, 
Yallingup. 

Western Power and its contractors attended the property at Nukklgup Loop, 
Yallingup on the following occasions: 

 The Pole was installed on 4 April 1995; and

 The section of cable where the Cable Termination Head was located was
installed on 25 June 1995.

3.3 Witness 

3.3.1 Resident 

The Resident at 22 Nukklgup Loop Yallingup, was on the outside deck on the 
Northern side of the house when the bushfire started on 5 January 2015.  She heard 
two loud bangs coming from the direction of the Western Power pole number 
S997755 in Gunyulgup Drive, Yallingup.  She then saw smoke and flames coming 
from the ground at the base of the power pole.   

Relevant extracts of her statement are as follows: 

 “It was the afternoon of Monday, 5 January 2015 and I was out on the deck
on the Northern side of the house.”

 “I heard a loud bang, it sounded like gunfire.”

 “Less than a minute after that I heard another loud bang that sounded the
same as the first.”

 “I remember looking to my left and seeing a bit of smoke coming from the top
of some very tall trees to the west.”

 “I then bent down to look under the trees where I had seen the smoke and
saw a small fire had started around the bottom of a power pole.”
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3.4 Ownership of Equipment 

The pole (S997755), pole top switch, Cable Termination Head, underground cables 
and overhead power line are the property of Western Power.   

3.5 Pole (S997755) 

The concrete pole was inspected and found in good order and is not considered to 
have contributed to the incident. 

3.6 Pole Top Switch 

The pole top switch was found in the ‘open’ position when EnergySafety’s 
investigator attended the incident site.  It was concluded that the pole top switch had 
been operated post incident and did not contribute to the cause of the bushfire. 

3.7 Cable Termination Head and Underground Cable 

The Cable Termination Head provides for the separation of the individual phase 
conductors away from the outer lead sheath of the cable to facilitate a connection to 
the overhead aerial conductors.  

The underground cable running up the pole is a 22kV oil-impregnated paper 
insulated cable which is fully screened, lead-covered and wire-armoured, commonly 
referred as Paper Insulated Lead-Covered-Steel-Wire-Armoured (PILCSWA) cable. 
The method of terminating the cable on the pole is by way of a high-voltage stressed-
controlled-polymer heat shrink termination. 

On 6 January 2015, the cable was cut away from the Cable Termination Head, at 
approximately 150mm below the steel wire armour anchor to the support ring by 
Western Power.  The Cable Termination Head was then removed from site and 
provided to EnergySafety for examination and analysis (Figure 5).  

Figure 5 - Photograph taken by EnergySafety of the cable termination head on 
15 January 2015 at Western Power's Office, Wellington Street, Perth. 
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On 15 January 2015 an examination of the removed Cable Head Termination was 
undertaken by EnergySafety and Western Power at Western Power’s headquarters 
at 363 Wellington Street, Perth.  

A visual inspection of the Cable Termination Head found that it had very little 
pollution build up.  There was a 16mm hole in the middle white phase conductor 
approximately 60mm above the Cable Head Termination crutch and arc damage to 
the heat shrink layer material (Figure 6).   

The outer sheath of the damaged white-phase conductor was removed to assess the 
integrity of the conductor insulation.  It was determined that the paper insulation on 
the conductor had failed causing a short circuit to the earthed cable screening and 
support framework of the Cable Head Termination. 

The examination found that the cable termination was constructed in accordance with 
Western Power’s design requirements.  No fault was found with the construction 
methods or the workmanship involved. 

The Cable Termination Head support frame was found in good condition.  It had 
signs of electrical arcing marks on the vertical section of the frame, opposite the 
white-phase conductor. 

The examination found the Cable Termination Head failed due to the failure of the 
cable insulation.  The cause of the cable insulation failure could not be determined by 
the examination. 

Figure 6 – Photograph taken by EnergySafety on 15 January 2015 of the damage 
caused to the centre white phase conductor and heat shrink at the crutch of the Cable 
Termination Head. 
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4. WEATHER

The following weather details were provided by the Bureau of Meteorology for 5 
January 2015. 

4.1 Cape Naturaliste, Western Australia Daily Weather Observations 

Overall 

Temperature Max Wind Gust 
Rain 

Min Max Direction Speed Time 

18.3
o
C 35.0

o
C SE 44 km/h 00:11hrs Nil 

At 9am 

Temperature 
Wind  Relative 

Humidity Direction Speed 

26.9
o
C ESE 26km/h 38% 

At 3pm 

Temperature 
Wind  Relative 

Humidity Direction Speed 

33.4
o
C SW 17km/h 34% 
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5. WESTERN POWER’S INVESTIGATION REPORT

Western Power conducted a separate investigation into the cable head failure and 
concluded that: 

 The termination assembly was examined and found to be in good condition. The
arcing damage was consistent with a failure of the paper insulation layers.

 The visible damage to the white-phase conductor is a result of the initial failure
and arcing damage on the support frame.  This is consistent with the Recloser
protection data indicating that a failure occurred between the white-phase and
earth.

 There was no evidence of defective materials or poor workmanship in the cable
termination.

 The cable termination had failed as a result of the cable’s paper insulation failure.

 After the cable termination had been stripped, on inspection the cable’s paper
insulation appeared to be in good condition.

 The cause of the cable insulation failure could not be conclusively determined by
the investigation.

 No evidence of wildlife or malicious third party involvement could be found.
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6. CONCLUSION 

EnergySafety’s investigation found that at approximately 1649 Hours on 5 January 
2015, a 22kV Cable Head Termination on a Western Power concrete pole failed as a 
result of the cable’s paper insulation failure.  
 
This failure resulted in a short circuit and explosion taking place between the white- 
phase conductor and the earthed cable screening and support framework of the 
Cable Head Termination.  This caused hot molten metal fragments from the 
conductor and Cable Head Termination assembly to fall to the ground and ignite the 
dry grass at the base of the pole which started the bushfire. 
 
 
 
 
 
 
 
 
 
 
 
 




