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1. SUMMARY 

In September 2009, to ensure Western Power addresses the urgent safety risks associated with its 
aging wood pole system, EnergySafety issued Order No. 01-2009 (the Order), under Section 18B of 
the Energy Coordination Act 1994.  
 
The Order required specified corrective steps to be completed by set dates. It was a necessary step to 
stimulate a more adequate response from Western Power in addressing the urgent safety risks arising 
from its aged wood pole assets. At the time of issuing the Order, EnergySafety was aware of significant 
gaps in Western Power’s pole records and database. The Order reflects the circumstances of Western 
Power’s wood pole management practices in 2009.  
 
During the six-year period of the Order, EnergySafety participated in many technical discussions with 
Western Power personnel concerning wood pole asset management, the field investigations under way 
and efforts to improve the accuracy of pole data and records. Western Power furnished several interim 
reports, some of which were not satisfactory and required further work. 
 
Also, during this period the Legislative Council Standing Committee on Public Administration 
considered Western Power’s performance over a number of years, chronologically starting with 
EnergySafety’s 2006 audit of Western Power’s asset management systems, processes and practices. 
The Committee found significant problems with Western Power’s compliance culture and asset 
management systems. On 20 January 2012, it released its report on this Inquiry (Report 14 -
Unassisted Failure). 
  
Mid-way during the period specified in the Order, Western Power decided to adopt a radical change to 
its wood pole management approach. It discontinued its reliance on drilling poles to assess residual 
ground-line strength and moved instead to uniform pole-base reinforcing or replacement of poles 
unsuitable for reinforcing. It elected to reinforce to a safe standard, or replace, all of its hardwood poles 
which had been in service for 25 years or longer.  
 
This strategy of reinforcing at the ground line meant that many detailed requirements in the Order 
relating to measuring ‘good wood’ were no longer relevant. Reinforcing or replacing all of these aged 
hardwood poles would achieve the safety objectives intended in the Order. 
 
Western Power also substantially changed its Wood Pole Management Plan, over time, to meet the 
Order. 
 
On 13 December 2013, the Director of Energy Safety wrote to Western Power's Board to acknowledge 
that the new management plan along with the ‘reinforce or replace’ strategy would satisfy five of the six 
sections of the Order. His letter also confirmed the sixth section, concerning the rural electricity 
network poles, had not been met and would require greater effort if compliance was to be achieved by 
31 December 2015, as required by the Order. 
 
On 17 December 2013, Western Power’s Chairman wrote to the Director stating that reinforcing and 
replacement capacity were being increased significantly and Western Power expected to complete the 
Order requirements for the rural distribution system by the due date of 31 December 2015.  
 
In November 2015, EnergySafety conducted a final review of Western Power’s compliance with the 
Order to satisfy itself that relevant Order elements had been met and the alternative means proposed 
had been implemented. 
 
Western Power wrote to the Director on 16 December 2015 [Attachment B] confirming it had properly 
reinforced or replaced all untreated and inadequately reinforced hardwood poles which had been in 
service for 25 years or longer in its rural networks.  
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The Order did not specify a completion date for treating poles in metropolitan areas and rural towns. 
This work will be completed under Western Power's Asset Management Plan which prioritises assets 
for maintenance based on a risk assessment. 
 
Some of the actions required in the Order were met by the specified date but did not produce the 
safety outcome considered essential by EnergySafety. Others were not met following knowledge 
gained during subsequent field trials and investigations. These indicated that some requirements were 
impractical or that a more efficient solution could be delivered within the time constraint. As a result, 
the intent of the Order was assessed rather than the literal reading of some sections to determine 
effective compliance.   
 
The review found that the principal public safety objectives set out in the Order have been achieved. 
The Director of Energy Safety therefore is satisfied that Western Power has complied with the Order as 
at 31 December 2015. 
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2. BACKGROUND 

EnergySafety conducted a safety audit of Western Power Corporation’s electricity transmission and 
distribution systems wood pole management in 2005 and 2006.  In 2006, Western Power Corporation 
was disbanded and a new entity, Electricity Networks Corporation, trading as Western Power, was 
created. The new Western Power was requested to address the shortcomings uncovered in the 2006 
audit. Because Western Power took no effective steps to address these, EnergySafety conducted an 
audit review in 2008, focussing only on the more pressing issues associated with the wood poles in the 
distribution system.  Both the audit and review reports appear on EnergySafety’s web page.   
 
The audit review confirmed that Western Power had failed to address the critical safety issues 
identified in the 2006 audit including: 
 

• Western Power appeared not to have taken any significant action to deal with the problems 
identified in the audits; 

• The organisation did not have a coherent wood pole management plan; 
• Its ‘sound, dig and drill’ pole strength testing method was not being consistently applied and its 

accuracy had not been validated; 
• The un-assisted pole failure rate was very high and much worse than failure rates in 

comparable networks in other states; 
• Inadequate pole-base reinforcing methods had been used for a significant proportion of wood 

poles in service; and 
• Far too few poles were being either properly reinforced or replaced to reach an adequately safe 

system and to sustain it into the future. 
 
In September 2009, to ensure Western Power addresses the urgent safety risks associated with its 
aging wood pole system, EnergySafety issued Order No. 01-2009 (the Order). After lengthy 
consultation and agreement with Western Power, the Order, issued under Section 18B of the Energy 
Coordination Act 1994, required specified corrective steps to be completed by set dates.  
 
The Order addressed major issues grouped into the following six sections: 
 

1. Pole Inspection 
2. Pole Strength Assessment 
3. Serviceability Criteria 
4. Wood Pole Management Plan 
5. Rural Wood Pole Technical Engineering Review 
6. Rural Wood Pole Safety Improvement Plan. 

 
It was a necessary step to stimulate a more adequate response from Western Power in addressing the 
urgent safety risks arising from its aged wood pole assets. 
 



 
 
 
 

6 | P a g e  
EnergySafety's Review of Western Power's Compliance with Order 01-2009 

3. REVIEW FOCUS AND SCOPE 

3.1 Purpose of the review 

The Order reflects the circumstances of Western Power’s wood pole management practices in 2009. 
Its detailed requirements are inter-related. They encompass the critical components considered 
essential to ensure satisfactory public safety. 
 
During the six-year period of the Order, EnergySafety participated in many technical discussions with 
Western Power's management concerning wood pole asset management, the field investigations 
under way and efforts to improve the accuracy of pole data and records. Western Power furnished 
several interim reports, some of which were not satisfactory and required further work. 
 
Mid-way in the Order period, Western Power decided to adopt a radical change to its wood pole 
management approach. It discontinued its reliance on drilling poles to assess residual ground-line 
strength and moved instead to uniform pole-base reinforcing or replacement of poles unsuitable for 
reinforcing. Western Power also substantially increased its pole reinforcement and replacement rates 
to meet the Order. This meant some Order requirements were no longer relevant and the required 
safety outcomes would be achieved by alternative means. 
 
In view of these changes, EnergySafety decided to conduct a final review of Western Power’s 
compliance with the Order to satisfy itself that relevant requirements had been met and the alternative 
means had been implemented. 
 

3.2 Review Approach 

EnergySafety’s review comprised detailed checking of Western Power's Asset Management Plan, 
policy documents, interim reports and relevant correspondence and field inspections of rural system 
poles. Western Power’s pole inspectors were interviewed to confirm the inspection practices now in 
force complied with the Order. 
 
At the time of issuing the Order, EnergySafety was aware of significant gaps in Western Power’s pole 
records and database. During the six-year Order period, Western Power devoted considerable effort to 
ensure its pole records and field data are complete and up-to-date. EnergySafety was kept informed 
about the progress and scope of this effort throughout the period and conducted a desktop audit to 
confirm the work had been completed. 
 
As the rural pole reinforcement and replacement work neared completion in mid-2015, EnergySafety 
established a team to review Western Power’s rural system work and the quality of its pole data. 
EnergySafety engaged specialist statistics consultants to prepare a sample plan for such checks, 
sufficient to provide a 95% level of confidence about the entire pole population.  
 
A 600-pole sample size was selected, divided into 30 smaller samples of 20 poles each, distributed 
across the rural network. Thus poles were checked in a representative proportion of Western Power’s 
operational districts. 
 
EnergySafety inspectors then carried out field inspections to check the poles. The objective was to 
verify that all hardwood poles in service for 25 years or more in the sample groups had been either 
properly reinforced or replaced. They also checked that the pole identification number, timber species 
and GPS location coordinates were correct compared to Western Power’s records. 
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4. REVIEW FINDINGS  

4.1 Pole Inspection 

Section 1 of the Order requires Western Power to improve its pole inspection procedures in the field. 
 
On 31 December 2009, Western Power informed EnergySafety that it had modified its sound, dig and 
drill (SDD) pole inspection practice to meet Section 1.1 of the Order. It also confirmed that 
documentation about the new procedure and an implementation plan had been prepared. By doing so, 
Western Power complied with sections 1.2 and 1.3 of the Order. 
 
Western Power wrote to EnergySafety on 30 June 2010 to confirm an enhanced sound-dig-and-drill 
(ESDD) technique to inspect poles was being implemented on 1 July 2010. 
 

Requirements Review findings 
1.1. By 31 December 2009 modify its sound, dig and 
drill pole inspection practice to inspect all wood poles 
around their full circumference in the safety-critical 
zone 100 mm to 200 mm below ground (“the 
Modified Inspection Practice”). 
 

Western Power complied with this requirement. 
 
This is confirmed by a letter (DM# 6735790) dated 
31 December 2009 and Western Power document 
DM# 5449945v6A Distribution - Bundled Pole 
Inspection Operational Instructions. 
 

1.2. By 31 December 2009 draft new and amend 
existing documents to incorporate the Modified 
Inspection Practice. 
 

Western Power complied with this requirement. 
 
This is confirmed by a letter (DM# 6735790) dated 
31 December 2009 and Western Power document 
DM# 5449945v6A Distribution - Bundled Pole 
Inspection Operational Instructions. 

1.3. By 31 December 2009 prepare an 
implementation plan to put into effect the Modified 
Inspection Practice.            
 

Western Power complied with this requirement. 
 
This is confirmed by a letter (DM# 6735790) dated 
31 December 2009 and Western Power's 
Implementation Plan document (DM#6637174v2). 
  

1.4. By 30 June 2010 implement the amended pole 
inspection practice. 
 

Western Power complied with this requirement. 
 
It confirmed in writing in a letter dated 30 June 
2010 (DM# 7276112) to EnergySafety that its 
revised Distribution - Bundled Pole Inspection 
Operational Instructions (DM# 5449945v6A) will 
be followed from 1 July 2010. 
  

Table 1: Compliance with Section 1 of Order 01-2009 
 
Western Power, therefore, met the requirements of Sections 1.1, 1.2, 1.3 and 1.4. 
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4.2 Pole Strength Assessment 

Section 2 of the Order requires, inter alia, Western Power to modify its wood pole strength assessment 
by measuring accurately the ‘good wood’ thickness remaining at, and immediately below, the ground 
line, where wood is subject to fungal attack.  
 
In its letter to the Director of Energy Safety, dated 13 September 2012, Western Power confirmed its 
adoption of revised pole strength assessments as set out in its document DM# 6662107v13A: 
Serviceability Assessment Model for Wood Poles.  
 

Requirements Review findings 
2.1. By 31 December 2009 modify its wood pole 
strength assessment so as to assess the 
strength of in-service wood poles based on the 
following: 
 
 
a) An accurate measure of the external good 
wood diameter of the pole in the safety-critical 
zone below the ground line; 
 

Western Power modified its wood pole strength 
assessment by 31 December 2009. It was however unable 
to demonstrate a valid and consistent method of assessing 
internal rot at the ground line. This led to its decision to 
discontinue its reliance on drilling into poles and probing 
with a steel pick. 
 
Western Power achieved compliance by electing to 
reinforce or replace all its untreated and inadequately 
reinforced hardwood poles aged 25 years or more.   
 

b) An accurate measure of the external good 
wood at the top of any pole-base reinforcement 
installed; 
 

Western Power complied with this requirement.  

c) The loss of internal good wood above and 
below the ground line, and at the top of any pole-
base reinforcement installed; 
 
 
The allowable design stresses for the pole 
species specified in the HB C(b)1- 1999 
Guidelines for the design and maintenance of 
overhead distribution and transmission lines, or 
later editions of this Guideline.  The allowable 
design strength may be reduced to the extent 
justified by information obtained from post-
mortem investigations of all unassisted pole 
failures and the results of clear-sample tests of 
wood from these failed poles. 

Western Power achieved compliance by electing to 
reinforce or replace all its untreated and inadequately 
reinforced poles aged 25 years or more.   
 
 
Western Power complied with this requirement under its 
Asset Management Plan 2015 (DM# 9498938v15C). It 
now has a sophisticated pole strength testing facility at its 
Bibra Lake Depot. 

2.2. By 31 December 2009 draft new and/or 
amend existing documents to incorporate the 
Modified Wood Pole Strength Assessment 
Criteria. 
 

This requirement is no longer relevant. However, Western 
Power's Asset Management Plan 2015 
(DM# 9498938v15C) has addressed the intent of this 
requirement. 
  

2.3. By 31 December 2009 prepare an 
implementation plan to put into effect the 
Modified Wood Pole Strength Assessment 
Criteria. 
 

This requirement is no longer relevant. However, Western 
Power's Asset Management Plan 2015 
(DM# 9498938v15C) has addressed the intent of this 
requirement. 

2.4. By 30 June 2010 implement the Modified 
Wood Pole Strength Assessment Criteria. 

This requirement is no longer relevant. However, Western 
Power's Asset Management Plan 2015 
(DM# 9498938v15C) has addressed the intent of this 
requirement. 

Table 2:  Compliance with Section 2 of Order 01-2009 
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Western Power was unable to demonstrate a valid and consistent method of measuring good wood, 
leading to its decision to discontinue its reliance on drilling into poles and probing with a steel pick. It 
elected instead to reinforce or replace all its untreated and inadequately reinforced hardwood poles 
aged 25 years or more. This change effectively meant Western Power’s new practice complies with the 
intention of the Order. Some of the detailed requirements of Section 2, therefore, were no longer 
relevant. 
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4.3 Serviceability Criteria 

Section 3 of the Order requires Western Power to develop means of assessing the continued 
serviceability of its poles based upon residual wood strength at the ground line and other attributes. 
 
In its letter to the Director of Energy Safety dated 13 September 2012, Western Power confirmed its 
adoption of a revised Serviceability Index formula as set out in its document DM# 6662107v13A: 
Serviceability Assessment Model for Wood Poles. 
 

Requirements Review findings 
3.1.  By 31 December 2009 adopt serviceability 
criteria for Western Power’s in-service wood poles 
based on the following: 
 
a) The safety factor for each pole derived from the 
pole strength determined under item 2.1 above and 
the forces on the power lines and pole specified in 
the 1999 and later editions of HB C(b)1 Guidelines 
for the design and maintenance of overhead 
distribution and transmission lines.  Safety factors 
must be calculated for each pole in the safety critical 
zone below the ground line, and at the top of any 
pole-base reinforcing installed; 
 

Western Power complied with this requirement.  
This is confirmed in a letter (DM# 6735790) 
dated 31 December 2009.   
 
Its inability to measure good wood at the ground-
line resulted in this criteria only being used at the 
top of the pole-base reinforcing wherever 
installed. 

b) The effectiveness of pole-base reinforcement 
installed based on calculations of the structural 
strength, testing and field experience of the different 
pole base reinforcements on poles that fail; 
 

Western Power complied with this requirement.  
 
Decision-making based on age and pole-
condition determines which poles are to be 
reinforced or replaced.  

c)  The lateral support of the poles and power lines 
derived from the conductors and stays attached to 
the pole transverse to the power line;  
 

Western Power complied with this requirement. 
 
Western Power collated the missing data about 
stay poles from 1 July 2010 onwards.  
 

d)  Pole age compared with age-failure experience 
with the pole species; 
 

Western Power complied with this requirement. It 
also built a pole-strength testing facility at its 
Bibra Lake Depot. 
  

e) The life expectancy of poles specified 
in AS 1720.2 and AS 2209. 
 

Western Power complied with this requirement 
by adopting a "pole-life" at the ground line of 25 
years. 

3.2. By 31 December 2009 draft new and/or amend 
existing documents to incorporate the Required Pole 
Serviceability Criteria. 
                          

Western Power complied with this requirement. 
This is recorded in "Serviceability Assessment 
Model for Wood Poles" DM# 6662107v3 and 
confirmed in a letter (DM# 6735790) dated 
31 December 2009.   

3.3. By 31 December 2009 prepare an 
implementation plan to achieve the Required Pole 
Serviceability Criteria. 
 

Western Power complied with this requirement.  
It developed a serviceability criteria 
implementation plan (DM# 6637174v2) and 
confirmed this in a letter (DM# 6735790) dated 
31 December 2009 to EnergySafety.  
 

3.4. By 30 June 2010 implement the Required Pole 
Serviceability Criteria. 

Western Power complied with this requirement. 
 
 

Table 3: Compliance with Section 3 of Order 01-2009 
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Despite considerable field efforts, Western Power was unable to produce creditable data for the 
amount of good wood remaining in its poles at the ground line. This meant that serviceability index 
could not be calculated for poles at this critical point of maximum bending stress. Western Power 
therefore decided to reinforce, re-reinforce or replace all of its untreated hardwood poles which have 
been in service for 25 years or longer.  
 
Investigations showed that fungal attack in poles diminishes rapidly above the ground line. Few poles 
tested showed any fungal rot above 300mm above the ground. Provided a pole was not affected by 
internal termite attack, the good wood could be taken to be the full diameter of the pole immediately 
above the reinforcing steel. 
 
When deciding whether or not to reinforce or re-reinforce a pole, the issue became one of assessing 
the serviceability index number of the pole immediately above the reinforcing steel. If the number 
proved less than one, the pole was not suitable for reinforcing and was marked for replacement. Poles 
were also marked for replacement if they showed excessive splitting, open defects, evidence of termite 
attack or unacceptable pole-top deterioration as part of the pole-condition assessment methodology 
adopted by Western Power. 
 
By conducting its field investigations and adopting its revised pole reinforcement/replacement policy, 
Western Power effectively has complied with Section 3 of the Order. 
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4.4 Wood Pole Management Plan 

Western Power has developed a Wood Pole Management Plan which details the annual budgeting and 
work program and the person(s) responsible for updating the Plan. On 13 September 2012, Western 
Power confirmed by letter that it would no longer rely on drilling poles to calculate thickness of good 
wood and instead it would reinforce or replace all hardwood poles in service for 25 years or more. This 
meant that the safety objectives of the Order were met by alternative means. 
 
Details appear in Western Power’s document “Wood Pole Asset Management Plan 2015" 
(DM# 9498938v15C) published in 2015. 
 

Requirements Review findings 
4.1. By 31 January 2010 develop and document a 
Wood Pole Management Plan. 

Western Power complied on time but the initial Plan 
was considered deficient by EnergySafety because 
it was underpinned by reliance on unproven 
measurements of ‘good wood’ at the ground-line in 
its pole strength calculation.  
 
Western Power’s latest Asset Management Plan 
2015 (DM# 9498938v15C), published in 2015, 
meets this requirement. 
 

4.2. The Wood Pole Management Plan must: 
 
a) Identify the regulatory and technical standards 
that must be met and the safety performance that 
is to be achieved. 

Western Power complied with this requirement. This 
is documented on Page 4 of Western Power's          
"Policy for Managing Hardwood poles in Western 
Power’s Electricity Transmission and Distribution 
Networks" (DM# 9204170v5). 
 

b) Detail the annual budgeting and work program 
and the person(s) responsible to update the Wood 
Pole Management Plan; 
 

Western Power complied with this requirement. It 
has nominated the Head of Asset Performance as 
the person responsible for updating the Plan. 
The works volume is provided in DM# 9301355v5 
Wood Pole Structures Works Implementation Plan 
2015.  

c) Detail the:  
 
i) Outcomes from the post-mortem investigations 
of all unassisted pole failures;         
 
ii) Tests and investigations of the strength of the 
wood pole timber and / or the reinforcing and 
changes to the wood pole management processes 
and plan that follow from these investigations and 
tests; and  
 
iii) Analysis of the unassisted pole failures trends 
over the last five years;  
 

 
 
Western Power complied with this requirement. It 
established a new pole-testing facility in Bibra Lake. 
 
Western Power complied with this requirement with 
its decision to reinforce or replace all aged 
hardwood poles. 
 
 
 
Western Power complied with this requirement. 
 

d) Provide for changes to the wood pole 
management systems, serviceability criteria and 
pole inspection practice to reflect the investigation 
findings in 4.2 c) above; 
 
 
 
 
 

Western Power complied with this requirement. 
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Requirements Review findings 
e) Detail the management systems and processes 
that will be used to identify, reinforce and replace 
the poles that do not meet Western Power’s 
serviceability criteria and comply with the 
Electricity (Supply Standards and System Safety) 
Regulations 2001 and related technical standards;  

Western Power complied with this requirement by 
adopting a new asset management strategy and its 
decision to reinforce or replace all hardwood poles 
older than 25 years. 
 
 

f)  Detail for the next year and each of the following 
years of the pole inspection cycle each of the 
following: 
 
i) The planned inspection activity; 
 
ii) The anticipated pole condemnation rates; 
 
iii) The forecast pole replacement and 
reinforcement activity; and 
 
iv)  The poles not reinforced or replaced at the end 
of each planning period to be carried forward into 
the next period;  

Western Power complied with this requirement.  
 
 
 
Page 7 of its "Wood pole structures inspection and 
assessment procedure" (DM# 9418769v9) details 
the inspection cycles. 
 
All poles in high and extreme bush fire zones are 
inspected every 4 years. All other poles are 
inspected every 5 years.  
 
 

g) Forecast the three-year rolling average 
unassisted pole failure rates at the end of each 
year for the next four years 
 
 

Western Power complied with this requirement. It 
now publishes the forecasts on its website. 
  
 
 

h) Identify the wood pole asset records data used 
in developing the plan;  

Western Power complied with this requirement in its 
Asset Management Plan 2015 
(DM# 9498938v15C). 
 

i) Detail the processes used to ensure the data are 
accurate and sufficient to ensure the plan will 
deliver the wood pole safety outcomes required;  
 

Western Power complied with this requirement in its 
Asset Management Plan 2015 (DM# 9498938v15C) 
 
 

j)  Identify the persons who have prepared and 
authorised the Wood Pole Management Plan;  
 

Western Power complied with this requirement in 
Appendix D of its Asset Management Plan 2015 
(DM# 9498938v15C). 
 

k) Identify the persons who will implement the 
Wood Pole Management Plan and achieve the 
safety outcomes required; and  

Western Power complied with this requirement in 
Appendix D of its Asset Management Plan 2015 
(DM# 9498938v15C). 

l)  Be updated by 31 July in each financial year.  Western Power complied with this 
requirement.                                                               
                      

4.3. By 1 February 2010 implement the Wood Pole 
Management Plan. 

Western Power complied on time but the initial Plan 
was considered deficient by EnergySafety because 
it was underpinned by reliance on unproven 
measurements of ‘good wood’ at the ground-line in 
the pole strength calculation.   
 
A Plan, "Wood Pole Asset Management Plan 2012-
2017" (DM# 9498938v13C), acceptable to 
EnergySafety, was implemented in July 2012. 
 

Table 4: Compliance with Section 4 of Order 01-2009 
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Western Power’s Wood Pole Management Plan evolved during the six-year period of the Order. Earlier 
practice was based on data produced by its four-yearly inspection cycle to identify poles needing to be 
reinforced or replaced. The inspections relied on the ‘sound, dig and drill’ technique to measure 
residual ‘good wood’ thickness at the ground line. The method proved to be unreliable and was 
discarded mid-way through the Order period, thus requiring a new approach to underpin the Wood 
Pole Management Plan. 
 
In the third quarter of 2014/15, Western Power adopted a new asset management system which 
divides the electricity distribution system into ‘zones’. Each zone is assigned a priority for maintenance 
based on a risk assessment. This relies on the capture of sufficient data about the condition of its 
assets to produce creditable risk profiles for these zones. 
 
During 2014 and 2015, Western Power devoted considerable efforts to collect the field data for its risk 
assessments. This data collection work continues and should, within a reasonable time, yield the 
information needed for realistic risk assessments for all zones. 
 
EnergySafety therefore is satisfied that Western Power’s new asset management system meets the 
Section 4 requirements of the Order. 
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4.5 Rural Wood Pole Technical Engineering Review 

Western Power carried out the data analysis, pole-testing and engineering review required by the 
Order, which took them longer than the time stipulated in the Order. These initiatives resulted in a 
decision to discontinue reliance on the measurement of the remaining good wood in poles at ground-
line.   
 
Western Power subsequently opted to reinforce or replace all of its untreated hardwood poles in rural 
areas which have been in service for 25 years or longer. By doing so, it satisfied the intent of items 5.1, 
5.2, 5.3 of the Order. 
 
5.1.  By 31 December 2009 Conduct a Technical 
Engineering Review of the rural wood pole strengths 
based on the following: 
 
a) Current data of the external good wood diameter 
of the pole in the safety-critical zone below the 
ground line;  
 

A Technical Engineering Review was conducted 
based on 5.1 (a), (b), (c), and (d) by 31 December 
2009.   
 
This led to Western Power discontinuing its 
reliance on the measurement of the remaining 
good wood in poles at the ground-line.  
 
It opted to reinforce or replace all of its untreated 
hardwood poles in rural areas which have been in 
service for 25 years or longer. 
 
The intent of this requirement has therefore been 
met. 

b)  Current data of the external good wood at the top 
of any pole-base reinforcement installed;  
 
c)  Current data of internal good wood above and 
below the ground line, and at the top of any pole-
base reinforcement installed; and  
d)  The allowable design stresses for the pole 
species specified in the HB C(b)1- 1999 Guidelines 
for the design and maintenance of overhead 
distribution and transmission lines, or later editions 
of this Guideline. 
 
The allowable design strength may be reduced to 
the extent necessary to account for the reduction of 
the real strength of timber in these old untreated 
Jarrah poles derived from the investigation of all 
unassisted pole failures and tests of wood samples 
from these poles;  
5.2.   By 31 May 2010 validate the pole strengths 
identified through this Technical Engineering Review 
by testing in situ to failure of at least 50 poles with 
the lowest assessed safety factor and comparing 
the failure forces with those predicted from the 
Technical Engineering Review; 

Western Power did not carry out the required 
testing by 31 May 2010.   
 
Subsequent testing demonstrated that the "good 
wood" reading at the ground line could not be used 
to accurately determine pole strength. 
 
Western Power, therefore, could not validate the 
inspection method. 
 
This led to its decision to reinforce or replace all its 
untreated and inadequately reinforced poles aged 
25 years or more.   
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Requirements Review findings 

5.3.  By 31 January 2010 conduct an 
Assessment of the Failure Risk of Rural 
Wood Poles based on the following: 
 
 
a) The safety factor for each pole based on 
the pole strength derived from the Technical 
Engineering Review and the forces on the 
conductors and pole specified in the 1999 
and later editions of HB C(b)1 Guidelines for 
the design and maintenance of overhead 
distribution and transmission lines.  Safety 
factors shall be calculated for each pole in 
the safety critical zone below the ground line, 
and at the top of any pole-base reinforcing 
installed;  
 

Western Power did not meet this requirement 
by 31 January 2010.  
 
Data about the stay and legacy reinforcing 
which was required for the calculation of 
strength was not available for each pole by this 
date.  
 
Western Power’s Asset Management Plan 
2015 (DM# 9498938v15C) achieves 
compliance 

b) The effectiveness of pole-base 
reinforcement installed;  
 

Western Power’s Asset Management Plan 
2015 (DM# 9498938v15C) achieves 
compliance. 

c) The lateral support for the poles and 
conductors derived from the conductors and 
stays attached to the pole transverse to the 
power line;  

Western Power’s Asset Management Plan 
2015 (DM# 9498938v15C) achieves 
compliance. 

d)  Pole age compared with age-failure 
experience with the pole species and 
treatment; and  
 

Western Power’s Asset Management Plan 
2015 (DM# 9498938v15C) achieves 
compliance. 
Western Power now has a pole-strength testing 
facility at its Bibra Lake Depot. 

e) The life expectancy of poles specified in 
AS 1720.2 and AS 2209.  

Western Power’s Asset Management Plan 
2015 (DM# 9498938v15C) achieves 
compliance. 
All hardwood poles older than 25 years are to 
be reinforced or replaced. 
 

Table 5: Compliance with Section 5 of Order 01-2009 
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4.6 Rural Wood Pole Safety Improvement Plan 

Item 6.1 (d) is the critical requirement of this section. Western Power has complied with it by properly 
reinforcing or replacing all untreated hardwood poles in service for 25 years or more in the rural 
network before 31 December 2015. 
 

Requirements Review findings 
6.1. By 31 January 2010 develop and implement a 
Rural Pole Safety Improvement Plan that will: 
 
a) Identify and record: 
 
i)  The number and location of rural distribution 
poles; that is all poles not within a town or city 
boundary;  
 
ii)  The risk of failure of these poles and 
highlighting those in fire-risk farming and forest 
locations;  
 
iii) The poles that must be replaced, or reinforced 
in each year of the plan; and  
 
iv) The poles reinforced or replaced in each period 
compared with the numbers required to comply 
with the Rural Pole Safety Improvement Plan;  
 

Western Power complied with this requirement with 
its Rural Wood Pole Safety Improvement Plan 2010 
(DM# 6815537). 

b) By 30 June 2012 replace, or reinforce all 
unsupported rural poles that do not comply with HB 
C(b)1- 1999 Guidelines for the design and 
maintenance of overhead distribution and 
transmission lines, and related technical and 
engineering standards using maximum wind 
pressures based on wind speeds with a five year 
recurrence interval;  
 

Western Power complied with the intent of this 
requirement. It reinforced or replaced all hard wood 
poles which have been in service for more than 25 
years in priority order by feeder. Feeders were 
prioritised based on their risk-ratings. 

c)  By 30 June 2014 replace, or reinforce all 
unsupported rural poles that do not comply with HB 
C(b)1- 1999 Guidelines for the design and 
maintenance of overhead distribution and 
transmission lines and related technical and 
engineering, using wind  pressures based on 
maximum wind speeds with a ten year recurrence 
interval;  
 
 

Western Power complied with the intent of this 
requirement. It reinforced or replaced all hard wood 
poles which have been in service for more than 25 
years in priority order by feeder. Feeders were 
prioritised based on their risk-ratings. 

d) By 31 December 2015 replace, or reinforce all 
unsupported rural poles that do not comply with HB 
C(b)1- 1999 Guidelines for the design and 
maintenance of overhead distribution and 
transmission lines and related technical and 
engineering, using maximum wind pressures 
specified in that Guideline;  
 
 
 
 

Western Power complied with this requirement. 



 
 
 
 

18 | P a g e  
EnergySafety's Review of Western Power's Compliance with Order 01-2009 

Requirements Review findings 
e) Identify and secure the special and additional 
resources needed to develop, manage and effect 
the plan; and  
 

Western Power complied with this requirement. 

f) Ensure that: 
 
i) All the rural poles shall comply with the HB 
C(b)1- 1999 Guidelines for the design and 
maintenance of overhead distribution and 
transmission lines, and related technical standards 
current at that time; and  
ii) By 31 December 2015 the Rural Pole Safety 
Improvement Plan as developed and implemented 
is to be completed.  

Western Power complied with this requirement 

6.2. By 30 June 2010 review and amend the Rural 
Pole Safety Improvement Plan to reflect proper 
consideration of the elements identified in items 
5.1, 5.2 and 5.3 above; with specific attention to 
the untreated and unsupported Jarrah poles in 
forest and rural fire risk areas. 

Western Power complied with the intent of this 
requirement. 
 
On 30 June 2010, Western Power informed 
EnergySafety that further pole strength modelling 
would be required before the Rural Wood Pole 
Safety Improvement Plan could be amended. 
 
Subsequent testing demonstrated that the "good 
wood" reading at the ground line could not be used 
to accurately determine pole strength. This led to 
Western Power adopting the strategy of reinforcing 
or replacing all hardwood poles in service for 25 
years or longer.  This strategy is incorporated in the 
Asset Management Plan 2015 (DM# 9498938v15C)   
 
 

Table 6: Compliance with Section 6 of Order 01-2009 

 
As the rural pole reinforcement and replacement work neared completion in mid-2015, EnergySafety 
reviewed Western Power’s rural system work and pole data. The objective of the compliance 
inspections was to provide EnergySafety with assurance that Western Power’s processes, systems 
and data were sufficiently robust to confirm the Order requirements were met by 31 December 2015. 
 
EnergySafety engaged specialist statistics consultants to prepare a sample plan for such checks, 
sufficient to provide a 95% level of confidence about the entire pole population.  
 
A 600-pole sample size was selected, divided into 30 smaller samples of 20 poles each, distributed 
across the rural network. Thus poles were checked in a representative proportion of Western Power’s 
operational districts. 
 
EnergySafety’s field inspections were carried out across the Northern, Eastern and Southern areas of 
the South West Interconnected System, broadly aligned to Western Power’s country regions of 
Geraldton, Northam and Picton/Albany depots respectively. Ten groups of 20 poles each were 
selected at random for each of the three depot areas. 
 
EnergySafety inspectors then carried out field inspections to check the poles. The objective was to 
verify that all hardwood poles in service for 25 years or more in the sample groups had been either 
properly reinforced or replaced. They also checked whether the pole identification number, timber 
species and GPS location coordinates were accurate when compared to Western Power’s records. 
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From the planned inspection of 600 poles, 564 were inspected. 25 poles were not accessible due to 
the presence of livestock in the paddocks or gates being locked and 11 were unable to be located due 
to the GPS location coordinates being inaccurate. 563 of the 564 poles inspected, were found to match 
Western Power's database records. 
 
This review confirmed that Western Power had met items 6.1 and 6.2 of the Order. 
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5. CONCLUSIONS 

1. The principal public safety objectives of the Order have been achieved. 
 

2. Aged hardwood poles in the extensive rural electricity network have been either reinforced or 
replaced. They are protected against structural failure at the ground line. 

 
3. The Order has led to greater public safety focus and more effective asset management policies 

and practices at Western Power. 
 

4. Western Power is now collecting better field data to support realistic and timely maintenance of 
all distribution system assets, including wood poles. 
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6. OBSERVATIONS 

1. The new testing facility at Bibra Lake should produce helpful information to enable Western 
Power to manage efficiently its wood pole assets during their entire serviceable life. 

 
2. Under the Electricity (Network Safety) Regulations 2015, network operators, including Western 

Power, must develop a Safety Management System complying with Australian Standard 
AS 5577 by 6 August 2017. Such systems will include risk assessments and maintenance 
practices for wood poles, as well as all other electricity distribution system components. 

 
3. Western Power has reinforced or replaced approximately half its aged hardwood poles in 

metropolitan areas and country towns. These present a lesser public safety risk compared with 
poles in the rural network. The remaining untreated poles will be reinforced or replaced 
progressively in risk-based priority under Western Power’s Asset Management system. This 
means the riskiest poles will be treated first but the final completion of the work will take several 
years. However, the public safety risk of failing wood poles in cities and towns has been 
substantially reduced and this reduction will continue as the remaining poles are treated. 

 
4. Western Power should test the earliest copper chrome arsenate (CCA) treated pine poles, 

which have been in service for at least 30 years, to measure their remaining ground-line 
strength using the new testing facility at Bibra Lake. 

 
5. Western Power should test any poles which have failed above their reinforcing. This would 

provide data to confirm the loss of wood fibre strength over time and assist in making informed 
decisions in the field about whether or not particular poles are suitable for reinforcing. 
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ATTACHMENT A - ORDER 1-2009 

    Number 01-2009 
ORDER 

ENERGY COORDINATION ACT 1994 S. 18B 
 

TO: WESTERN POWER  
 363 WELLINGTON STREET 
 PERTH WA 6000 
 
PRELIMINARY 
 
This Order dated 29 September 2009 is issued to the Electricity Networks Corporation trading as 
Western Power by Inspector (Electricity), Mr Michael Bunko, under Section 18B of the Energy 
Coordination Act 1994.  The background to the Order is set out below. 
 
 
INVESTIGATION OF WESTERN POWER’S WOOD POLE MANAGEMENT 
 
Western Power’s wood pole management systems and activities were investigated in 2006 for 
compliance with the Electricity Act 1945 and Electricity (Supply Standards and System Safety) 
Regulations 2001 (“the Regulations”).  This investigation presented in EnergySafety’s November 2006 
Report of the Regulatory Compliance Assessment of Western Power’s Wood Pole Management 
Systems found that Western Power: 

• Sustained pole failure rates two to four times higher than the Australian industry target and 20 
times higher than those achieved by the leading Australian wood pole network operators;  

• Was not effectively inspecting and assessing the strength of its poles in the safety critical zone 
below ground; 

• Used the sound, dig and drill inspection method, with a ‘good-wood’ serviceability criterion that 
does not effectively assess the strength of its poles in the safety critical zone below ground, or 
at the top of any pole base reinforcement installed.  The ‘good-wood’ criterion also does not 
consider the forces imposed by wind pressure on the poles, conductors and pole-top hardware; 

• Had accumulated a backlog of poles to be inspected and was identifying few unserviceable 
poles because of the low pole inspection and condemnation rates; 

• Had no pole replacement plan other than replacing the unsafe poles identified from its pole 
inspection activity; 

• Had no management system to ensure that the unsafe poles identified were replaced; 

• Was replacing less than 1700 poles in its network of more than 630,000 poles; 

• Had a pattern of unassisted pole failures in its rural network with poles that: 

 Were untreated jarrah; 

 Were between 30 and 60 years old; 

 Did not meet the design standards when they were installed; 
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 Were not supported by stays or conductors transverse to the power lines that would 
support these poles against the forces from wind pressure on the poles, conductors and 
other pole top hardware; 

 Had found no evidence of internal rot and loss of pole strength in these untreated jarrah 
rural poles, even though they were more than 30 years old; and 

 Were in rural locations where the risk of ground fires, damage to property and life are 
high through the dry summer months. 

Western Power’s wood pole management systems were again investigated in 2008 with specific 
attention to the matters identified in the 2006 Regulatory Compliance Assessment.  This investigation 
found that Western Power:  

• Had reduced the number of unassisted pole failures by correcting its recent records; 

• Had substantially increased the number of poles being inspected; 

• Was reducing the backlog of poles to be inspected; 

• Continued to use the sound, dig and drill inspection method and had not modified its 2006 pole 
inspection practice to inspect poles in the safety critical zone below ground; 

• Was still using its 2006 good-wood serviceability criterion which, combined with its pole 
inspection practice, was not assessing the remaining strength of the poles inspected; 

• Was still not assessing the forces on the poles from the wind pressure on poles, conductors 
and other pole top hardware; 

• Had increased its pole replacement and reinforcement activities, but not to levels that would 
deliver the required wood pole safety; 

• Had not established effective wood pole replacement and reinforcement; 

• Had not established management systems that would ensure unsafe poles were replaced, or 
reinforced; 

• Had not addressed the risk of unassisted rural pole failures identified in 2006; 

• Does not effectively assess the condition of its poles in the safety critical zone below ground 
with its pole inspection practice; 

• Does not assess the strength of its wood poles based on the real condition of the poles and 
strength of the wood; 

• Does not assess the risks of pole failures based on the remaining pole strength and the forces 
on the poles with its current good wood serviceability criterion; 

• Does not have management systems that ensure unsafe poles are replaced, or reinforced; 

• Is not replacing and reinforcing its wood poles at rates that will provide the wood pole safety 
required; 

• Has not recognised and addressed the particular risk of rural pole failures identified in 2006. 
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By reason of the above matters it is my opinion that Western Power: 
 

1. Has not developed and implemented pole inspection practices and serviceability criteria that 
comply with Regulation 10(2)(b) in that they do not effectively identify unsafe poles that should 
be replaced or reinforced; 

2. Has not developed and implemented plans to replace the wood poles in its distribution network 
to comply with Regulation 10(2)(b) and sufficient to: 

a. Provide for the safety of persons, including employees and contractors to Western Power 
to comply with Regulation 10(1)(a); and 

b. Avoid or minimise any damage to property, inconvenience or other detriment as a result 
of the prescribed pole replacement activity to comply with Regulation 10(1)(c); 

3. Lacks a wood pole replacement plan and management systems to comply with Regulations 
10(2)(b) and that the absence of such plans and systems results in pole failures that endanger 
employees, the public and property; and 

4. Has not ensured that the design, engineering and operation of its network are regularly reviewed 
for safety and effectiveness to comply with Regulation 10(2)(e) and that the absence of this 
review for safety and effectiveness endangers employees, the public and property. 

REASONS FOR THE OPINION 
 

• Western Power’s pole inspection practice is set down in its April 2003 Network Pole Inspection 
Manual and the June 2008 revision of this Manual.  The 2008 revision did not address the 
below-ground inspection and serviceability criteria issues identified in the 2006 Audit Report. 

• Western Power’s sound, dig and drill practice for pole inspection is intended to identify the 
internal rot and remaining good wood from above and below ground inspection holes drilled into 
the pole for this purpose.  The internal good wood measurements from these test holes are the 
basis of the serviceability criteria used to decide which poles should be replaced, reinforced, or 
remain in service for a further four years. 

The 2006 field check of a sample of recently inspected poles at that time found none of these 
poles had been inspected below ground and the below ground good wood records in Western 
Power’s maintenance records were not based on below ground good-wood readings from these 
poles.  This check of recently inspected poles was repeated in 2008 and while some progress 
had been made with quality assurance to ensure below ground inspection were being done, 
many of the poles inspected in the last two years have not benefited from this improved quality 
assurance.  There are also poles encased in brick and concrete paving that has not been 
disturbed and have not been inspected below ground. 

 
• Western Power’s inspection records still do not reflect the real condition and strength of the 

poles in the safety-critical zone below the ground where the loss of pole strength due to internal 
and external rot and the bending forces on the pole are greatest. 

• Western Power’s Network Pole Inspection Manual does not call for all poles to be excavated 
and inspected in the safety-critical zone below the ground line. 
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• The poles that are inspected below ground are not excavated around their circumference to 
identify the full extent of external rot and loss of pole strength.  The loss of external wood is 
more critical to the pole strength and safety than the internal loss of good wood. 

• An assessment of the loss of internal good wood based on just two test holes is unlikely to 
establish the condition and strength of the poles. 

• For poles to be safe and remain in service their strength must exceed the stresses caused by 
the forces applied to them.  The ratio between the pole strength and the stresses within the 
pole is the factor of safety.  The design forces used in the pole and line designs, the allowable 
stress and the factors of safety are specified in the HB C(b)1 Guidelines for the design and 
maintenance of overhead distribution and transmission lines. 

• Western Power’s good wood serviceability criterion takes no account of the actual mechanical 
forces on the pole and power lines, the stresses caused by these forces, and the allowable 
design strengths based on a realistic assessment of the pole condition.  This comparison of 
pole strength and stress is essential to assess the actual factor of safety and serviceability of 
each pole inspected. 

• Unrealistic inspection records and strength assessments can result in unsafe poles remaining 
in service. 

• Western Power’s below-ground inspection practices and good-wood serviceability criterion 
permit unsafe poles to remain in service. 

• Western Power does not have a management system that ensures unserviceable poles are 
replaced or reinforced. 

• Western Power manages some 620,000 wood poles in its distribution network.  Almost all of 
these poles were installed by the State Electricity Commission, the State Energy Commission 
of WA and most recently Western Power in the period since World War II.  Some very old poles 
installed by local councils before World War II may still be in service in the distribution network. 

• The November 2006 Report of the Regulatory Compliance Assessment of Western Power’s 
Wood Pole Management Systems found pole replacements were less than 1700 in that year.   

• The 2008 Distribution Wood Pole Audit Review found pole replacements had increased to less 
than 5,000 poles per year. 

• The 2008 investigation also found Western Power has plans, subject to financial approval, to 
replace approximately 11,300 poles per year over the next three years.  This is more than the 
unsafe poles identified from its pole inspection activities, but still less than is necessary to 
address the safety risks of the aging untreated jarrah poles in the distribution network. 

• The wood poles in the distribution network are in almost equal parts untreated jarrah and 
treated species.  An estimated 310,000 untreated jarrah poles were installed from the end of 
WWII until the late 1970s, when diminishing supplies of suitable poles prompted the use of 
more plentiful treated poles with smaller diameters. 

• The untreated jarrah poles are all between 30 and 65 years old. 
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• The service life of untreated jarrah poles is specified in AS 1720.2 and AS 2209 to be 15 to 25 
years in ground and 15 to 40 years above ground.  

• All the untreated jarrah poles in Western Power’s distribution network are older than the 15 to 
25 years for jarrah poles in ground.  Many are older than the 40 year service life for jarrah poles 
above ground, which is the prudent service life for reinforced untreated jarrah poles. 

• The November 2006 Report of the Regulatory Compliance Assessment of Western Power’s 
Wood Pole Management Systems found a pattern of untreated jarrah pole failures in Western 
Power’s rural distribution network. A common factor was that all these poles had no lateral 
support from wires or stays transverse to the power line that would support them against 
transverse wind forces.  

• The November 2006 Report also found from Western Power’s investigations of these failures 
that none of these poles had the strength required to meet the design standards specified in the 
HB C(b)1 Guidelines for the design and maintenance of overhead distribution and transmission 
lines when installed. 

• The 2008 Distribution Wood Pole Audit Review found that 1 of 6 failed poles investigated did 
not have the strength to meet the required design standards when installed, but that 5 of 6 did 
not have the necessary strength to meet the more recent C(b)1 - 1991 and 1999 design 
standards. 

• The allowable bending stress was reduced from approximately 100 MPa to 50 MPa over the 30 
years from the 1960s to 1991.  This reduction of the pole design strength recognises the 
reduced serviceability and safety of the untreated jarrah poles in Western Power’s rural network 
based on industry experience with these poles. 

• Tests results of clear samples from a 35 year old untreated jarrah pole that failed in 2008 
showed the reduction in the allowable design bending strength to 50 MPa to be necessary and 
prudent. The unseasoned samples in the critical failures zone below ground all failed at 
approximately 57 MPa.  Most of the seasoned samples from above ground failed at ~ 90 MPa, 
except for two samples that failed at less than 40 MPa.  These results reflect the variability 
expected in the wood fibre strength in old poles and the need for caution when assessing the 
strength of such poles.  

• The pattern of rural pole failures identified in 2006 had not been addressed in 2008. These 
failures may be the result of one or more of the following factors: 

 The inadequacy of Western Power’s pole inspection practices to identify the condition 
and strength of its poles. 

 The inadequacy of Western Power’s good wood serviceability criterion to identify 
undersized poles installed because of design errors. 

 Poles that may have met the older design requirements, but do not meet the current 
design requirements.  

• Some 15,000 untreated jarrah poles were installed each year in the 20 year period from the 
1950s to the late 1970s.  Many of these were installed in Western Power’s rural distribution 
network through the rural electrification Contributory Extension Scheme.  Pole replacement 
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rates in the order of 15,000 per year focussed on replacing the oldest untreated jarrah poles will 
not significantly reduce the risk of old jarrah pole failures.  Significantly higher rates must be 
implemented immediately to achieve the safety outcomes required. 

 ACTIONS REQUIRED  

Pursuant to Section 18B of the Energy Coordination Act 1994, I hereby order Western Power to: 

1. POLE INSPECTION 

1.1. By 31 December 2009 modify its sound, dig and drill pole inspection practice to inspect 
all wood poles around their full circumference in the safety-critical zone 100 mm to 200 mm 
below ground (“the Modified Inspection Practice”). 

1.2. By 31 December 2009 draft new and amend existing documents to incorporate the 
Modified Inspection Practice. 

1.3. By 31 December 2009 prepare an implementation plan to put into effect the Modified 
Inspection Practice. 

1.4. By 30 June 2010 implement the amended pole inspection practice. 

2. POLE STRENGTH ASSESSMENT 

2.1. By 31 December 2009 modify its wood pole strength assessment so as to assess the 
strength of in-service wood poles based on the following: 

a) An accurate measure of the external good wood diameter of the pole in the 
safety-critical zone below the ground line; 

b) An accurate measure of the external good wood at the top of any pole-base 
reinforcement installed; 

c) The loss of internal good wood above and below the ground line, and at the top 
of any pole-base reinforcement installed; and 

The allowable design stresses for the pole species specified in the HB C(b)1- 1999 
Guidelines for the design and maintenance of overhead distribution and transmission 
lines, or later editions of this Guideline.  The allowable design strength may be reduced 
to the extent justified by information obtained from post-mortem investigations of all 
unassisted pole failures and the results of clear-sample tests of wood from these failed 
poles. 

(Collectively “the Modified Wood Pole Strength Assessment Criteria”) 

2.2. By 31 December 2009 draft new and/or amend existing documents to incorporate the 
Modified Wood Pole Strength Assessment Criteria. 

2.3. By 31 December 2009 prepare an implementation plan to put into effect the Modified 
Wood Pole Strength Assessment Criteria. 

2.4. By 30 June 2010 implement the Modified Wood Pole Strength Assessment Criteria. 
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3. SERVICEABILITY CRITERIA 

3.1. By 31 December 2009 adopt serviceability criteria for Western Power’s in-service wood 
poles based on the following: 

a) The safety factor for each pole derived from the pole strength determined under 
item 2.1 above and the forces on the power lines and pole specified in the 1999 and 
later editions of HB C(b)1 Guidelines for the design and maintenance of overhead 
distribution and transmission lines.  Safety factors must be calculated for each pole in 
the safety critical zone below the ground line, and at the top of any pole-base reinforcing 
installed; 

b) The effectiveness of pole-base reinforcement installed based on calculations of 
the structural strength, testing and field experience of the different pole base 
reinforcements on poles that fail; 

c) The lateral support of the poles and power lines derived from the conductors and 
stays attached to the pole transverse to the power line; 

d) Pole age compared with age-failure experience with the pole species; and 

e) The life expectancy of poles specified in AS 1720.2 and AS 2209. 

(Collectively “the Required Pole Serviceability Criteria”) 

3.2. By 31 December 2009 draft new and/or amend existing documents to incorporate the 
Required Pole Serviceability Criteria; 

3.3. By 31 December 2009 prepare an implementation plan to achieve the Required Pole 
Serviceability Criteria. 

3.4. By 30 June 2010 implement the Required Pole Serviceability Criteria. 

 

4. WOOD POLE MANAGEMENT PLAN 

4.1. By 31 January 2010 develop and document a Wood Pole Management Plan. 

4.2. The Wood Pole Management Plan must: 

a) Identify the regulatory and technical standards that must be met and the safety 
performance that is to be achieved; 

b) Detail the annual budgeting and work program and the person(s) responsible to 
update the Wood Pole Management Plan; 

c) Detail the: 

i) Outcomes from the post-mortem investigations of all unassisted pole 
failures; and 
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ii) Tests and investigations of the strength of the wood pole timber and / or 
the reinforcing and changes to the wood pole management processes and plan 
that follow from these investigations and tests; and 

iii) Analysis of the unassisted pole failures trends over the last five years; 

d) Provide for changes to the wood pole management systems, serviceability 
criteria and pole inspection practice to reflect the investigation findings in 4.2 c) above; 

e) Detail the management systems and processes that will be used to identify, 
reinforce and replace the poles that do not meet Western Power’s serviceability criteria 
and comply with the Electricity (Supply Standards and System Safety) Regulations 2001 
and related technical standards; 

f) Detail for the next year and each of the following years of the pole inspection 
cycle each of the following: 

i) The planned inspection activity; 

ii) The anticipated pole condemnation rates; 

iii) The forecast pole replacement and reinforcement activity; and 

iv) The poles not reinforced or replaced at the end of each planning period 
to be carried forward into the next period; 

g) Forecast the three-year rolling average unassisted pole failure rates at the end 
of each year for the next four years; 

h) Identify the wood pole asset records data used in developing the plan; 

i) Detail the processes used to ensure the data are accurate and sufficient to 
ensure the plan will deliver the wood pole safety outcomes required; 

j) Identify the persons who have prepared and authorised the Wood Pole 
Management Plan; 

k) Identify the persons who will implement the Wood Pole Management Plan and 
achieve the safety outcomes required; and  

l) Be updated by 31 July in each financial year. 

4.3. By 1 February 2010 implement the Wood Pole Management Plan. 
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5. RURAL WOOD POLE TECHNICAL ENGINEERING REVIEW 

5.1. By 31 December 2009 Conduct a Technical Engineering Review of the rural wood pole 
strengths based on the following: 

a) Current data of the external good wood diameter of the pole in the safety-critical 
zone below the ground line;  

b) Current data of the external good wood at the top of any pole-base 
reinforcement installed; 

c) Current data of internal good wood above and below the ground line, and at the 
top of any pole-base reinforcement installed; and 

d) The allowable design stresses for the pole species specified in the HB C(b)1- 
1999 Guidelines for the design and maintenance of overhead distribution and 
transmission lines, or later editions of this Guideline. 

The allowable design strength may be reduced to the extent necessary to account for 
the reduction of the real strength of timber in these old untreated Jarrah poles derived 
from the investigation of all unassisted pole failures and tests of wood samples from 
these poles; 

5.2. By 31 May 2010 validate the pole strengths identified through this Technical 
Engineering Review by testing in situ to failure of at least 50 poles with the lowest assessed 
safety factor and comparing the failure forces with those predicted from the Technical 
Engineering Review; 

5.3. By 31 January 2010 conduct an Assessment of the Failure Risk of Rural Wood Poles 
based on the following: 

a) The safety factor for each pole based on the pole strength derived from the 
Technical Engineering Review and the forces on the conductors and pole specified in 
the 1999 and later editions of HB C(b)1 Guidelines for the design and maintenance of 
overhead distribution and transmission lines.  Safety factors shall be calculated for each 
pole in the safety critical zone below the ground line, and at the top of any pole-base 
reinforcing installed; 

b) The effectiveness of pole-base reinforcement installed; 

c) The lateral support for the poles and conductors derived from the conductors 
and stays attached to the pole transverse to the power line; 

d) Pole age compared with age-failure experience with the pole species and 
treatment; and 

e) The life expectancy of poles specified in AS 1720.2 and AS 2209. 
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6. RURAL WOOD POLE SAFETY IMPROVEMENT PLAN 

6.1. By 31 January 2010 develop and implement a Rural Pole Safety Improvement Plan  that 
will: 

a) Identify and record: 

i) The number and location of rural distribution poles; that is all poles not 
within a town or city boundary; 

ii) The risk of failure of these poles and highlighting those in fire-risk farming 
and forest locations; 

iii) The poles that must be replaced, or reinforced in each year of the plan; 
and 

iv) The poles reinforced or replaced in each period compared with the 
numbers required to comply with the Rural Pole Safety Improvement Plan; 

b) By 30 June 2012 replace, or reinforce all unsupported rural poles that do not 
comply with HB C(b)1- 1999 Guidelines for the design and maintenance of overhead 
distribution and transmission lines, and related technical and engineering standards 
using maximum wind pressures based on wind speeds with a five year recurrence 
interval; 

c) By 30 June 2014 replace, or reinforce all unsupported rural poles that do not 
comply with HB C(b)1- 1999 Guidelines for the design and maintenance of overhead 
distribution and transmission lines and related technical and engineering, using wind  
pressures based on maximum wind speeds with a ten year recurrence interval; 

d) By 31 December 2015 replace, or reinforce all unsupported rural poles that do 
not comply with HB C(b)1- 1999 Guidelines for the design and maintenance of overhead 
distribution and transmission lines and related technical and engineering, using 
maximum wind pressures specified in that Guideline; 

e) Identify and secure the special and additional resources needed to develop, 
manage and effect the plan; and  

f) Ensure that: 

i) All the rural poles shall comply with the HB C(b)1- 1999 Guidelines for 
the design and maintenance of overhead distribution and transmission lines, and 
related technical standards current at that time; and 

ii) By 31 December 2015 the Rural Pole Safety Improvement Plan as 
developed and implemented is to be completed. 
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6.2. By 30 June 2010 review and amend the Rural Pole Safety Improvement Plan to reflect proper 
 consideration of the elements identified in items 5.1, 5.2 and 5.3 above; with specific attention 
 to the untreated and unsupported Jarrah poles in forest and rural fire risk areas 
 

 
Michael Bunko 
INSPECTOR (ELECTRICITY) No. El 002 
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ATTACHMENT B - Western Power’s confirmation that it meets the Order 
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