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Reference Root Cause Analysis Date September 2024 

Attachments 
to response 

N/A 

QUESTIONS: 
There are two questions relevant to this response: 

 Evidence of root cause analysis or working with us to unpack the pole defect data provided to us to 
identify the underlying concerns driving the investments (that is, poles, ex-ante pole top 
replacements, reliability driven programs, etc). 

 Evidence of defect concerns with the pole population in a specific location such as the Western region 
which was informally raised with us late in the assessment process (late August)   

RESPONSES: 

Background 

Over many years, Ergon Energy has completed and continues to complete activities that monitor the quality of 
inspection practices, inspection results and to determine appropriate methods of managing its assets within 
the different financial and resourcing constraints at different times. 

One of the key indicators over time has been the Code of Practice Works requirement to achieve a 3 year 
moving average of 99.99% reliability for poles. That is, approximately 97 unassisted pole failures per year. The 
trend of unassisted pole failures is shown in Figure 1.  

Figure 1 – Unassisted Pole Failures 
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It can be noted that: 
 Reported unassisted pole failures were very low through to 2017/18 and well below Code of Practice 

requirements. 

 Volumes for 15/16, 16/17 and 17/18 have been backcast based on current criteria (i.e. inclusion of 
storm related failures where significant wind speeds or direct lightning strikes did not occur) 

 Unassisted pole failure annual volumes went above the threshold in 2018/19 and has consistently 
been above the 3 year rolling average since then 

As shown in Figure 2, historical pole replacements were very low from the period from 2002/03 through to 
2016/17, with an average of about 3,500 poles replaced over this period. When considering the accepted life 
of a pole of 50 years, let alone 75 year or 100 year lives, this average replacement rate is well below the 
notional replacement rate required to manage the asset effectively.  It is thought that the under expenditure in 
pole replacements over this period is a likely contributor to the increase in unassisted pole failures and the 
worsening performance. 

Figure 2 – Pole Replacement and Nailing 
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In 2017/18, new contracts were established and a focus on training/retraining commenced to ensure the pole 
inspectors were identifying unserviceable poles correctly. This saw a small increase in the unserviceable poles 
identified. 

Also in 2017/18, changes were made to the pole nailing criteria on the back of safety concerns raised by 
operational staff and supported by the relevant Unions. This also contributed to the increased ratio of pole 
replacement to pole nailing from 2017/18 onwards. 

In 2018/19, significant analysis, research and risk assessments were completed due to the concerns 
surrounding field crews working on low strength poles (i.e. ≤5kN) and the increasing failure rate of this size of 
pole. This led to significant changes being made to the pole serviceability calculations and a range of other 
components of the asset management approach for low strength wood poles. 

After these changes were implemented in April 2019, there have been a number of initiatives and ongoing 
business as usual activities undertaken to review and monitor the pole serviceability calculation results, 
ongoing pole replacement and nailing volumes and unassisted pole failure rates to ensure that a prudent 
solution is in place to manage the aging and deteriorating wood pole population in Ergon Energy. This includes: 

 Unserviceable pole audit and process review 
 Post implementation review of pole serviceability calculation results and impacts. 
 Compliance auditing of pole inspections 
 Unassisted pole failure investigations and post mortems 
 Trials of non-destructive technologies for pole serviceability assessment 
 Field validation of unserviceable poles 
 Independent review of pole assessment and classification 

The following sections detail the key activities and analysis undertaken prior to the pole serviceability 
calculation changes in 2018/19 and those that have been undertaken or are ongoing since that time. 
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Events Prior to 2019/20 

Implementation of Variable Cycle Inspections 2013/14 

In the AER final determination for the 2010-15 regulatory period, Ergon Energy received funding for an 
average 4.5 year cycle. Up until that point, Ergon Energy had a 4 year inspection cycle in place. 

After analysis of asset populations, asset condition data, geographical influences, asset performance data 
and detailed risk assessments and consideration Queensland legislative requirements, the decision was 
made to implement 6 year and 8 year inspection cycles for specific subsets of the pole population. This 
included: 

 Rural wood poles in low risk locations. 

 Concrete poles. 

 Steel poles that aren’t direct buried. 

 Steel lattice towers. 

These changes effectively moved approximately 110,000 poles to a 6 or 8 year inspection cycle and resulted 
in an average inspection cycle of 4.5 years. These changes were implemented for the commencement of the 
2014/15 financial year. 

As a consequence of this decision, it also meant that defective poles and other defects could remain in 
service for an additional 2 or 4 years than they would have previously, which is somewhat evident in Figure 
2. Modelling and risk assessments at the time assessed this to be a low risk given that the pole population 
was performing relatively well in terms of unassisted failures.  

At the time of making this decision, the unassisted pole failure rates were particularly low and there was no 
evidence that low strength poles were an emerging issue. Unfortunately, many of the poles that were 
determined to be moved to a 6 year cycle were in lower risk rural locations, generally with low customer 
numbers and therefore smaller conductors, small tip load requirements and therefore installation of small 
poles – many of the low strength 3kN poles were therefore moved to an extended 6 year cycle. This decision, 
in part, has resulted in the increase in unassisted 3kN pole failures. 

Pole Nailing Criteria Change 

In May 2018, a modification was made to which poles could be nailed following feedback from operational 
staff and unions on safety concerns with regard to climbing aged poles with a small nominal working strength 
which had seen an increased number of failures during storm season. 

The decision was made to cease nailing poles that met particular criteria about their strength (low), girth 
(small) and sound wood at ground line and these poles would instead be replaced. 

The initial change involved manual process steps to modify the task on the work order from Nail to Replace. 
This was communicated via Operational Update T-1408 and later formalised and automated in the FMC 
Upgrade Project implemented in April 2019. 

This contributed to the reduction in nailing rate seen in 2018/19 and the ongoing lower replacement to nailing 
ratio. 
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Low Strength Pole Analysis 

In late 2017, concerns were raised after regular unassisted failures of poles with a nominal strength of less 
than or equal to 5kN WS. The concerns were driven from two perspectives: 

 The safety of Ergon Energy operational staff who were required to perform work on these low strength 
poles. 

 The increase unassisted failure rate and the implications on compliance with the legislative 
requirements described in the Code of Practice Works 2010. 

Figure 3 shows the 3kN pole failures that occurred in each operational area over a 5 year period. This 
information clearly shows the increase in 3kN pole failures that occurred in 2017/18 which triggered the 
review of the management of low strength poles.  

Figure 3 – Unassisted pole failure volumes of 3kN low strength poles 2014-2018 

Unassisted 3kN pole failures have unfortunately remained high since this analysis was completed in 2018 as 
per Figure 4 below. 3kN poles account for approximately 24% of unassisted pole failures in this time which is 
very high for a population of 3kN poles that account for approximately 10% of the total pole population.  
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Figure 4 – Unassisted failures of 3kN poles 2019-2024 

Figure 5 shows 2 of the 3kN unassisted pole failures that contributed to the review.  

Figure 5 – Examples of unassisted 3kN pole failures 
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At that point in time, Ergon Energy had approximately 450,000 poles with a strength of less than or equal to 
5kN. Approximately 115,000 of these were 3kN or less – approximately 12% of the pole population – which 
were installed over a 60 year period from 1957 to 2017 largely on the SWER network in western areas. 87% 
of these poles were installed between 1967 and 1987 meaning that the majority of these lower strength poles 
were aged in excess of 40 years in 2017. 

Figure 6 shows the distribution of poles with a nominal 3kN and 5kN Working Stress (WS) strength across 
the Ergon Energy network in 2017. The greatest population of lower strength poles were located in the 
western areas of the state in wind region A, particularly in the South West and Central West areas. 

Figure 6 - geographical distribution of 3kN and 5kN poles 

Based on analysis and investigation of pole failures, concerns were raised about the durability of these poles 
in dry areas, ability to withstand lightning strikes and identification of defects outside of the “normal” 
inspection zone where serviceability assessments are generally undertaken. 

A working group was formed to perform a detailed analysis of this problem and to develop appropriate 
controls. Further detail on the risk assessment and actions taken to address the concerns are in Annex A.  
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Events Since 2019/20 

Unserviceable Pole Audit and Process Review 

In September 2019, as a response to an investigation into an unassisted pole failure in 2018 that was not 
replaced when deemed unserviceable in 2015, Ergon Energy initiated a: 

 Reinspection of a random sample of 800 poles that had previously been identified as unserviceable. 
 Complete review of unserviceable pole processes. 

Due to the higher than expected (1.3%) volume of poles found not to have been replaced from the random 
sample, the decision was made to audit approximately 23,000 unserviceable poles from the previous 3 years 
to ensure appropriate actions had been taken and to rectify if they had not.  

This process failing initiated internal and independent, external reviews of: 

 EQL’s systems relating to the management of defects. 

 the risk classification and overall identification of US poles across Queensland; and 

 recommendations with respect to EQL pole inspection and replacement programs. 

Post Implementation Unserviceable Pole Impact Review 

Analysis of 168,251 wood poles inspected from April 2019 to February 2020 was completed in 2020. The aim 
was to understand the predominant failure mode for every pole which failed the calculated serviceability 
thresholds. Poles were compared by pole structure and nominal working strength from the pole disc. 

Figure 7 shows the percentage of the pole sizes inspected and the percentage of unserviceable poles per 
size. This shows that particularly for 3kN poles and unknown strength poles, the rate of unserviceability is 
high compared to the volume inspected. 

Figure 7 – Percent of US Poles by Strength 
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Figure 8 shows the numbers of poles which failed one or more of the three calculated serviceability 
thresholds, grouped by nominal working stress (WS) strength or pole structure: 

▪ Minimum solid wood less than 30mm 
▪ %Strength less than 100% 
▪ Minimum calculated Limit State (LS) strength <5kN 

Figure 8 – Breakdown of reasons for failing serviceability 

The following actions were completed and deployed in July/August 2020: 

 The scenarios for a small number of specific pole structures were revised and recalculated to ensure 
that the required tip loads were refined and reflected appropriately to ensure that the correct poles 
were deemed to be unserviceable. 

 Three additional structures with lower required loads were created to provide greater granularity: 
o Urban HV intermediate (span 60m) 
o Rural intermediate, span <100m 
o Light service pole (span 30m) 

 Changes to the nailing criteria to allow the nailing of poles that failed the minimum strength criteria 
and had a calculated LS strength between 4.5 to 5.0kN (approximately 35% of unserviceable 3kN 
poles as shown in Figure 9) to enable increased nailing of 3kN poles.   

Additional pole nails suitable for reinforcing the smaller diameter poles were introduced in August 2020. 
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Figure 9 – Volume of SWER poles and 3kN nominal WS with a calculated LS strength <5kN 

Inspection Auditing and Compliance 

Ergon Energy has had an established auditing process for over 20 years to ensure the quality of pole 
inspection results and compliance to inspection standards and requirements.  

Over the past 3 years, Ergon Energy has completed audits on 14,125 poles following their inspection. From 
these audits, the following non-conformances have been identified: 

 0.3% of pole inspections audited (40) had a pole attribute non-conformance (e.g. the inspector has 
recorded incorrect pole height, weakest point, girth measurement, solid wood measurement). 

 0.6% of pole inspections audited (90) had a pole structure non-conformances (i.e. the inspector has 
recorded the incorrect Pole Structure Type. This is selected using a logical series of questions to 
present a subset of Pole Structure Types to select from the initial set of 81. 

 0.5% of pole inspections audited (75) had “overcalled” defects (i.e. defects that the inspector raised 
that the auditor thought shouldn’t have been raised OR defect raised at a higher priority than they 
should have been). 

 2.7% of pole inspections audited (383) had “undercalled” defects (i.e. defects that the inspector didn’t 
identify that the auditor thought should have been raised OR defects that were raised at a lower priority 
than they should have been). 

 0.2% of pole inspections audited (33) had unserviceable poles that the inspector didn’t identify, many 
of which would be due to incorrect Pole Structure selection or Pole Attributes recorded. 

Information from the audits is collated into reports on a monthly basis and fed back to the asset inspection 
contractors to drive improvements in the inspection process for the companies and individuals. The results 
are discussed in monthly meetings with the contractors. Where there are major non-conformances, the 
contractor is expected to provide their own report including details of the corrective actions completed to 
address the problem. 
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Pole Failure Investigations and Post Mortems 

Ergon Energy undertakes analysis of all unassisted pole failures. For unassisted pole failures where there is 
a concern about the integrity of the inspection, specific unusual scenarios or where there is a safety/legal 
driver, a full investigation may be conducted.  

These investigations include a full review of the circumstances surrounding the pole failure, the inspection 
and maintenance history, the condition monitoring results for pole serviceability and any other observations 
that contribute to understanding of the root cause of the failure. Photographic evidence and commentary from 
the attending field crew is captured and physical evidence is encouraged to be kept where possible so that a 
deeper understanding of the failure modes can be developed. 

In cases where the pole has been inspected within the 12 months prior to the failure, a formal post mortem is 
completed, generally by a pole inspection auditor, to compare results from the recent inspection in order to 
identify any issues with the quality of the inspection, specific inspector training requirements, process or 
system problems or reporting issues and recommend improvements.  An example is shown in Figure 10. 

Figure 10 – Example of a pole failure post mortem. 

This post mortem information is combined with the other investigation information to determine clear 
conclusions around how and why the unassisted pole failure occurs and any recommendations for 
improvement actions. An example of an investigation report is shown in Figure 11. 
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Figure 11 – Example of an unassisted pole failure investigation report 

Some example photographs of failed poles are shown in Annex B to provide some information and evidence 
as to the challenges that are faced in the Ergon Energy network. This shows a subset of failures including 
poles that have failed due to rot/decay, termites and pole top deterioration and also shows some of the 
challenging and diverse environments and conditions that the network is constructed in. Of significance, what 
this does show is that in spite of the efforts to determine pole serviceability effectively, there are still some 
poles that either aren’t identified as being unserviceable at the time of the inspection due to process, 
inspector or tool issues or poles that deteriorate quicker due to termites or rot than what was expected. 

Reporting and monitoring of unassisted pole failures is completed on a monthly basis for Asset Maintenance 
to understand failure modes and define opportunities for improvements. This information is used for the 
Executive and Board to understand the volumes of unassisted failures occurring, the causes and the work 
being undertaken to improve. 

Figure 12 and Figure 13 show the 2023/24 financial year failures and the typical failure information that is 
trended and reviewed including working strength, age, location, voltage and last inspection outcomes. 
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Figure 12 – Unassisted pole failure attribute trends 2023/24 



AER Information Request
2025-302025-30

AER Information Request

Figure 13 – Ergon Energy Unassisted Pole Failure Dashboard 
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Defect Data Trend Analysis (incl Eastern / Western Region trends) 

Ergon Energy has a significant volume of records to describe defects that have been raised as a result of 
routine ground line inspection activities (i.e. pole serviceability assessments). The below information and 
visualisations attempt to explain some of the significant trends that are seen in the data and the pole assets 
that are deemed to be unserviceable. 

All defect trend analysis below is based on the pole defect information provided previously for the period from 
2017/18 to 2022/23 with some additional information added to the data to categorise defects into Eastern and 
Western (>100km from the coastline) areas and to further describe condition monitoring results and the 
reasons for poles becoming unserviceable. 

In terms of the population of poles, approximately 49.2% are found in Western areas and 50.8% are in 
Eastern areas. 

The unserviceable poles are scattered across Queensland as indicate in Figure 14. 

Figure 14 – Map of unserviceable poles
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Pole Replacement vs Pole Nailing 
Pole replacement and pole nailing are the common methods for remediating an unserviceable pole. Ergon 
Energy has a legislative requirement under the Code of Practice Works 2020 to replace or reinstate (nail) the 
unserviceable pole within six months. 

Figure 15 shows the overall trend in pole replacements. As shown, in FY 2018, FY 2019 and FY 2020, a 
higher volume of replacements were occurring in the Eastern areas but from FY 2021 onwards and as a 
result of the pole serviceability calculation improvements implemented in April 2019 and changes to pole 
nailing suitability criteria, the Western areas account for a higher volume of replacements while the Eastern 
areas an increase in nailing has occurred. 

Figure 15 – Pole Replacements (left graph) vs Pole Nailing (right graph) 

Figure 16 shows the replacement vs nailing rates over the past 6 years. 

Overall, a ratio of about 70:30 is maintained between replacement and nailing. 

However, in the Western areas, nailing activities are reduced significantly. There are 2 key reasons for this: 

 Previous resourcing arrangements to complete nailing was inefficient in Western areas due to 
significant travel requirements. 

 Many of the smaller 3kN poles are unable to be nailed due to the reduced girth and minimum solid 
wood measurement meaning that the nail is unable to be secured effectively (relates to the change 
introduced in 2018 as mentioned in the section titled “Pole Nailing Criteria Change”). The majority of 
3kN poles are in Western areas. 
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Figure 16 – Pole Replacement versus Nailing 

The graph of the Western region replacement versus nailing volumes shows that in 2021/22, an increase is 
seen in the nailing rates. This is due to a change that was implemented in August 2020 to enable the nailing 
of poles that had a calculated Limit State Strength between 4.5kN and 5kN. 
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Defect - Object, Damage and Cause 

The Object, Damage and Cause are a coded set of responses that are mandatory to provide when entering a 
defect into the Ellipse system. These 3 codes, combined with other key asset attributes, provide information 
on the root cause of defects for a complete library of objects on both line and substation assets. These codes 
align to the information and photographic examples provided to the pole inspection crews and internal field 
crews in the Lines Defect Classification Manual. It is expected that the pole inspector/field crew records and 
classifies defects correctly in accordance with guidance provided in this manual. 

Figure 17 shows a split of the top 5 causes of poles becoming unserviceable (x axis) and the location and 
material of the pole where it is unserviceable. This data clearly shows that the predominant reason for 
unserviceable poles is rot/decay (primarily external) and termite damage. 

Figure 17 – Unserviceable poles by Object and Cause 
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Strength and Species 

Figure 18 shows the pole strengths that are most prone to becoming unserviceable. 

The predominant working strength that fails the serviceability assessment are 5kN and 8kN poles however 
this is due to the high population of these poles in the network. Of interest is the volumes of 3kN and 
unknown strength poles that are unserviceable.  

There is a population of approximately 94,000 3kN poles remaining in the network. For 3kN poles this 
translates to an unserviceable rate of approximately 16% (of the 3kN poles inspected). By comparison, for 
5kN poles, with a population of approximately 322,000, the unserviceable rate is approximately 6.5%. 

Figure 18 – Unserviceable poles by working strength 

As shown in Figure 19, the predominant timber species of Ergon’s wood poles is Spotted Gum at around 
46% of the total population and therefore it is also the predominant species of pole that is replaced.  Poles 
with an Unknown species make up approximately 15% of the population and have the highest replacement 
rate based on the population. The majority of Ergon Energy wood poles are Strength Group S2 and Durability 
Class 2. 

Unknown species are either natural (bush) poles which are old and untreated or poles where the 
manufacturer’s disc has fallen out of the pole before the species, length and strength was able to be captured 
by an inspector. 

There are 46 different species of wood poles (including those that are unknown) used in the Ergon Energy 
network. 
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Figure 19 – Unserviceable poles by species 

When normalised against the population, for species with a significant population of > 2,000 poles per 
location, unknown species and red timber species are performing the worst. Red timber species are 
proactively nailed in high-risk locations due to previous known failures of this species. Although they are not 
unserviceable due to loss of timber at the weakest point, red timber poles are managed under the same 
process as unserviceable poles. Spotted Gum has a very low unserviceable rate in comparison as shown in 
Figure 20. 

Figure 20 – Worst performing species compared to spotted gum 
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Unserviceable Poles by Working Strength and structure type (Eastern / Western)  

Ergon Energy uses Pole Structures as part of the serviceability assessment process to define the pole tip 
load supported by that pole. The most common structure is SWER intermediate which is a lightly loaded 
structure with a single, small SWER conductor attached at a higher tension than in urban areas and with an 
average span length of 200m. As shown in Figure 21, 3kN poles were installed commonly for the SWER 
intermediate construction and are the most common combination of strength and structure to become 
unserviceable. Note that this data only shows the top 10 pole structures per volume – there are 81 Pole 
Structures to select from when completing the serviceability assessment. 

Figure 21 – Unserviceable poles by working strength and pole structure 

This graph clearly shows majority of unserviceable 3kN SWER poles in the Western region. 
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Year of Manufacture 

Figure 22 shows information about the year of manufacture of the poles that are made unserviceable and the 
working strength of these poles. The data shows that the majority of the poles that are unserviceable are 
aged >40 years old with a high volume of 5kN and 3kN strength ratings. 73% of 3kN poles were installed in 
Western areas prior to 1990. The volume of 3kN poles failing serviceability assessment significantly reduces 
as the year of manufacture is greater than 1990, which aligns with the smaller population of 3kN poles of that 
more recent vintage in service in the network. 

Figure 22 – Unserviceable poles by year of manufacture 

Of poles over 40 years old, failed reinstatement is a significant volume which captures nailed poles where the 
nail is no longer effective in supporting the pole. 



AER Information Request
2025-302025-30

AER Information Request

Unserviceable Poles by Cause  

Figure 23 shows the age of the unserviceable pole against the cause of the pole being unserviceable. The 
dominant cause of unserviceable poles is rot/decay which may be internal and/or external as indicated by the 
larger pink and purple sections of the columns. 

Figure 23 – Unserviceable poles by year of manufacture and cause 

In Western areas, lightning is the cause of a number of unserviceable poles across all age ranges as severe 
storms are prevalent during summer months. Some of these may be lightning strikes that occurred some 
time ago but the pole has remained in service until the visual inspection of the degradation has deemed it 
unserviceable. 

Termite damage is a significant cause of unserviceable poles in all areas but particularly in Western areas. 
The 2 most damaging termite species in Australia are prevalent in Western areas, namely Mastotermes, the 
most destructive species in Australia, and Coptotermes, the species with the most economical impact (refer 
to Pests of Timber in Queensland, B.C. Peters, J. King, F.R. Wylie, Queensland Department of Primary 
Industries, 1996). 
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Condition Monitoring Information 

When serviceability assessments are completed in the field, the data from the serviceability assessments 
and the calculated values are returned to the Ellipse system.  

Figure 24 highlights that 82.63% of unserviceable poles are purely determined based on the results of the 
pole serviceability calculations. 17.37% of unserviceable poles are identified based on visual assessment of 
the condition of the pole. 

Figure 24 – Determination of pole serviceability  

As per Figure 25 below, of those unserviceable poles identified through visual assessment, over 50% are 
due to deterioration at the top of the pole which isn’t subject to the serviceability assessment calculations and 
measurements. These are generally related to lightning strikes and stays or other fittings that are wrapped 
around or embedded in the timber causing deterioration and rot/decay to form. 

Visual assessment of below ground condition contributes 38%. A small number of visual assessments are 
due to identified fungal fruiting bodies, or splits or cracks through the pole where substantial loss of cross-
sectional area has not yet occurred. The majority are based on the inspector’s observation of the 
deterioration and level of rot/decay or termite damage of nailed poles below ground. Condition monitoring 
measurements for nailed poles are taken at the top of the nail and below ground degradation is not reflected 
in the calculated results.  

Visual assessment of the pole up to 2 metres from the ground is the other main component and this will 
generally be caused by deterioration or damage caused by bushfire, third party impacts, rot/decay and 
termite damage. 

Figure 25 – Location on pole related to unserviceable determination 
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Impact of Changes to Pole Inspection Cycle Change 

In 2020/21, pole inspection volumes were increased due to removing the 6 year and 8 year cycles and 
moving all of those pole inspections to 5 year cycle. This has contributed to a higher volume of unserviceable 
poles per year based on the increased inspection volume. Many of the poles that were on a 6 year cycle 
were rural, lower risk SWER poles which is where the predominant population of 3kN poles are. Due to the 
multitude of changes that occurred in a similar period it is difficult to isolate exactly the size of the impact due 
to the inspection cycle change, but it is estimated to have impacted up to 10% of unserviceable pole uplift. 

Impact of Changes to Pole Serviceability Calculations on Pole Replacement Volumes 

Figure 26 – Impact of changes to pole serviceability calculations on wood pole replacement volumes (all poles) 

Figure 26 shows an increase in the number of pole replacements driven from serviceability assessment from 
FY2020 to FY2023, when compared to those in FY2018 and FY2019. The work order and condition 
monitoring results have been analysed for all unserviceable poles to identify the numbers which can be 
attributed to each of the following categories that reflect the modification made to the pole serviceability 
calculations in April 2019 in addition to categories of unserviceability that were in place prior to these 
changes:  

 Sound wood measurement only 
 Pole top inspection by Elevated Work Platform only 
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 Percentage Strength 
 Visual signs that the pole is not fit for purpose in accordance with the Lines Defect Classification 

Manual 
 Reduction in the Characteristic Bending Strength only (to align to AS/NZS 7000) implemented April 

2019 
 Tip Load changes in wind region C only (to ensure assessment of poles in wind region C in 

accordance with the design and construction standards that they were installed to) implemented April 
2019 

 Minimum Calculated LS Strength only (to address safety concerns related to low strength poles) 
implemented April 2019 

 Combination of changed criteria - failed on multiple parts of the serviceability calculation that were 
changed (i.e. bending strength, tip load changes for wind region C or minimum calculated LS 
strength) implemented April 2019 

Impact of Major Pole Serviceability Calculation Changes 

The following sub-sections describe the trends in each category where a major change was implemented to 
the serviceability calculation across the population.

US pole replacements due to reduction in Characteristic Bending Strength only: 
The reduction in Characteristic Bending Strength has been attributed to a small increase of unserviceable 
pole replacements, averaging approximately 200 each year over the four years since the change was 
implemented at the end of FY2019.  

Note that 87% of unserviceable poles that failed due to a combination of the changes were in part due to the 
reduction in Characteristic Bending Strength (refer Figure 29). 

US due to Tip Load changes in wind region C only: 
Wind region C covers a narrow 50km band along the coastline from Bundaberg to Cairns which includes 
most of the larger regional Queensland cities and therefore the highest pole population. The increase to the 
required tip loads for poles located in wind region C has resulted in an average of about 200 unserviceable 
pole replacements per year. 

Note that 65% of unserviceable poles that failed due to a combination of the changes were in part due to the 
Tip Load changes in wind region C (refer Figure 29). 

US poles due to Minimum Calculated Limit State strength only: 
The implementation of the minimum calculated strength threshold has the greatest impact on unserviceable 
pole replacement volumes and is particularly evident for lower strength poles (2kN and 3kN) as 
demonstrated in Figure 27. The majority of low strength poles are located in western Queensland, therefore 
there are low numbers of unserviceable low strength poles impacted by the tip load change in wind region C. 

Note that 47% of unserviceable poles that failed due to a combination of the changes were in part due to the 
Minimum Calculated Limit State strength (refer Figure 29). 
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Figure 27 - Impact of changes to pole serviceability calculations on unserviceable pole volumes (low strength poles) 

Figure 28 shows the lower impact of the minimum calculated strength threshold for poles with larger nominal 
working strengths. However, it has had a larger impact on Eastern Wind region C poles. 

Figure 28 - Impact of changes to pole serviceability calculations on unserviceable pole volumes (higher strength poles)

US Poles due to Combination of Changes: 
This category represents those poles that failed serviceability due to a combination of the changes made. As 
per Figure 29, over 87% of these failed the serviceability assessment due to the bending strength change (as 
well as either tip load requirements or calculated minimum LS strength). 
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Figure 29 – Breakdown of unserviceable poles that failed due to combination of changes 

Figure 30 shows that the poles that have failed only the calculated minimum strength criterion are 
predominantly from the western area of the network. The majority of these low strength poles are replaced. 
These poles are typically low strength SWER with long spans over 200m. From August 2020, poles with a 
calculated strength between 4.5kN and 5kN are nailed provided other nailing assessment criteria are met. 

Figure 30 – Location breakdown of unserviceable poles due to the calculated limit state strength 
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Impacts on Unserviceable Poles not due to Major Changes in Pole Serviceability Calculations  
The following sub-sections describe the trends in each category where the unserviceable pole is no attributed 
to the changes in pole serviceability calculations.

Sound wood measurement and % strength 
The measurement of Sound Wood and calculation of reduction in strength have been in place since the initial 
version of Ergon’s serviceability calculations where initiated in 2003.  

Despite these parts of the serviceability assessment not fundamentally changing, there has been an upward 
trend in the volume of unserviceably pole replacements in these categories due to the aging and 
deteriorating pole population, largely due to the following factors: 

 Incremental improvements to the selection of pole structures types and tip load requirements for 
specific scenarios 

 Degradation due to aging poles with low replacement rates over the previous inspection cycles 
 Increased degradation due to major flooding event across Queensland in FY2019 
 Unseasonal rain across western Queensland since FY2019 
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Figure 31 – Increasing loss of cross-section for unserviceable poles from FY2019 onwards 

The degradation is evident when comparing the percentage loss of cross-sectional area for all unserviceable 
poles from FY2019, to that of the previous cyclic inspection. Central West and South West distribution areas 
were most affected by the flooding and unseasonal rain. They are also the areas with the majority of low 
strength poles (refer to Figure 31). 

Visual assessment 

The visual assessment of pole condition has always been a part of the inspection process. The criteria for the 
visual assessment of pole deterioration is documented in the Lines Defect Classification Manual and 
accounts for many of the conditions that are not identifiable through pole serviceability/strength calculations. 

A small impact occurred in FY2021 when efficiency measures were introduced to reduce the number of site 
visits required to perform subsequent technical assessments of pole condition, particularly for assessing 
significant deterioration at the pole top requiring an Elevated Work Platform to complete the assessment. 

As is the case for the sound wood and percentage strength categories, some of the volume increase is 
attributed to: 

 Degradation due to aging poles with low replacement rates over the previous inspection cycles 
 Increased degradation due to major flooding event across Queensland in FY2019 
 Unseasonal rain across western Queensland since FY2019 
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Pole Top Inspection 

Pole top inspections are completed in high rainfall areas of tropical North Queensland and are a very small 
volume of the unserviceable pole replacements identified each year. These are all based on visual 
assessment. 

Independent review of pole assessment and classification 

In July 2021, an independent review was commissioned for a review of the current pole inspection and 
assessment processes and methodologies to ensure that they align with industry best practice, are accurate 
and reliable, yield credible results consistent with expectations and accurately model pole serviceability and 
pole health. 

This review concluded, amongst other things, that the “EA Technology has found that Ergon Energy is 
performing pole inspections diligently. The algorithm used in pole inspections is aligned with industry best 
practice both in Australia and in other comparable countries. The volumes of poles being condemned are in 
line with expectations. The number of unassisted pole failures is currently in excess of the ESCOP levels and 
is expected to fall over the coming years as appropriate volumes of poles are reinforced and replaced. This 
demonstrates the effectiveness of the response that Ergon has made to its current situation over the past few 
years.”. 

Non-Destructive Testing Trials  

Ergon Energy has had a watching brief on Non-Destructive Testing (NDT) solutions to assess the 
serviceability of poles without using the traditional methods of drilling the pole. This includes participation in 
several former and current industry working groups looking into this and various other topics related to the 
condition of timber. 

After reviewing several solutions and completing a pilot, one of these solutions was trialled in the field in 
August and September of 2019.  

Unfortunately, the trial was unsuccessful in determining a solution that could be embedded into Ergon 
Energy’s work practices as there was little confidence in the results and process. 

Ergon Energy is an active participant in the ENA/API research project on NDT technologies. In July 2023, a 
controlled field trial of eight NDT solutions was conducted on poles of various condition followed by pole 
breaking tests to validate the effectiveness of each NDT solution.  

The project concluded that at this stage it is difficult to recommend any of the devices tested as suitable for 
pole inspection in their current form / working methods. However several devices have potential in improving 
some aspects of the inspection process but require further development to obtain the accuracy required. 

Ergon Energy has recently completed the field components of a trial using a non-destructive testing tool for 
pole serviceability. The reason for commencing this work was two-fold: 

 To continue the exploration of non-destructive solutions to determine pole serviceability. 
 To potentially validate the serviceability assessment on poles recently deemed unserviceable. 

The NDT device trialled is a device that penetrates the timber to estimate the remaining strength of the pole 
and appears to penetrate sufficiently into the timber for condition assessment. It appeared to be detecting 
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internal rot/decay for poles that have not been drilled. Assuming accurate, the device would provide/allow for 
earlier condition monitoring input.  

There are some cases where the NDT device and the traditional method have a slight discrepancy in results 
for wall thickness and there are some concerns around the impact of moisture to the accuracy of the device. 
The NDT device in some cases is giving a lower wall thickness than the inspection result and the sample 
would suggest an increase in unserviceable pole rates if used more holistically. 

A third party supplier has completed pole break testing and are currently preparing the results for further 
analysis and in particular the accuracy in the pole serviceability assessment calculations in determining the 
remaining strength of the pole. This information is expected to be available within days. 

Field Validation 

An initiative has been established to collect additional information on unserviceable poles that are removed 
from service. Operations staff are either taking measurements and photographs of the unserviceable poles to 
highlight the deterioration and change in cross sectional area or delivering physical samples to selected 
depots in order for engineers to review the unserviceable poles.  
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Conclusions 

Ergon Energy has performed and continues to perform a number of activities, analysis and investigations to 
ensure the efficacy and quality of its pole inspection and serviceability assessments processes and 
standards.  

This includes: 

 Reactive activities where there has been a need to react to a situation or concern from a safety 
perspective, reacting to data analysis or reacting to feedback from field staff. 

 Proactive activities such as auditing and routine data analysis to give confidence that the systems, 
standards and processes that have been established are effective and fit for purpose. 

 Learning activities such as failed pole post mortems and investigations and field validation of 
unserviceable poles to ensure that we identify gaps and improvement opportunities 

 Research activities to look for improvements to processes and tools for determining pole 
serviceability 

There have been numerous improvements implemented over the years which include initiatives which have 
increased replacements, increase nailing, shifted volumes from replacement to nailing and looking for better 
ways to manage the aging and deteriorating population of wood poles in the Ergon Energy network. 

In summary, 

 There are approximately 94,000 3kN poles remaining in the Ergon Energy network. 

 The predominant cause of unserviceable poles is rot/decay identified below ground 

 Approximately 16% of 3kN poles inspected are determined to be unserviceable compared to a 
approximately 6.5% for 5kN poles which account for almost one third of the poles in the network. 

 Spotted Gum is the most predominant species in the network and generally performs well compared 
to poles that have an Unknown species, which are generally old untreated poles 

 In the Eastern region: 

o The replacement to nailing ratio is approximately 60:40. 

o 5kN poles are the predominant pole size that becomes unserviceable, many of which are in 
rural areas 

 In the Western region: 

o 73% of 3kN poles in the network were installed in Western areas prior to 1990 

o A large proportion of the Western network is SWER intermediate construction which will often 
be 3kN poles. 3kN SWER intermediate poles dominate the unserviceable poles in Western 
areas. 

o The replacement to nailing ratio is approximately 80:20 – this is due to the predominance of 
3kN poles in the Western region 
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o An increase in nailing occurred in 2021 due to a change to enable nailing of poles with a 
calculated limit state strength between 4.5kN and 5kN 

Changes to calculations for various reasons contributed to the increase in unserviceable poles: 

 Change in tip loads mainly attributed to the addition of Wind Region C to align the serviceability 
assessment to design and construction practices. 

 Change to the Characteristic Bending Strength to align to AS/NZS 7000. 

 Threshold for the calculated limit state strength to address safety concerns related to low strength 
poles. 

 Increase in inspection volume due to removal of 6 and 8 year cycles. 

 Accelerated deterioration and reduction of maximum effective diameter due to flood events. 

In terms of unassisted pole failures and unserviceable poles, 3kN poles installed as SWER intermediate 
poles in Western areas are the primary pole construction that have driven the higher replacement rates. 
There are still 94,000 3kN poles in the network and it is likely that rate of unassisted pole failures and 
unserviceable poles will remain at or above current rates for some time into the future. An intervention 
program option, such as a dedicated program to replace 3kN poles in Western areas might be a prudent 
approach to see a drop in the unassisted pole failures and annual replacements due to failing the 
serviceability assessment. 
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ANNEX A – LOW STRENGTH POLE CONTROLS 

The following information contains detailed information of some of the work completed as part of the Low 
Strength Pole Working Group and subsequent actions to put appropriate controls in place to manage the risks.  

A risk assessment was undertaken with 11 subject matter experts from across the business with a range of 
specialist backgrounds including representative from the Asset Management and Operational parts of the 
business. The risk scenario considered was: 

Failure of a low strength pole (≤5kN) in a rural/remote area leads to an energised conductor 
being low or to ground, resulting in a person contacting the mains and a single fatality. 

The untreated risk score was calculated to be 12 (moderate) and a number of additional controls were identified 
for consideration. These additional controls implemented are outlined below: 

 Update and improve the pole inspection training for Asset Inspectors - completed with a strong focus 
on understanding pole serviceability calculations and measurements. 

 Reinforced the requirements to ensure replacement poles are fit for purpose. 
 Ongoing trials and implementation of alternative pole options and preventative treatments such as 

treated softwood poles, increased use of steel butted poles in Western areas prone to bushfire and 
termites, trial of fire protection options for poles (e.g. paint, wraps), trials and testing of Composite 
Fibre poles is continuing, implementation of alternative termite treatment, Altriset.  

 Improvements to the mobility software to allow better reporting of failure information, additional rigour 
in recording photos and retaining evidence of failures in order to complete root cause analysis and 
investigations and improvements to the reporting and investigation processes. 

 Energy Queensland is an active participant in industry groups where there is a focus on improving 
processes, materials, standards and understanding of wood poles: 

o Lines Industry Working Group. 
o ENA/API research project on NDT technologies – this group is focussed on trialling non-

destructive techniques for the assessment of pole serviceability. 
o Utility Pole Research Cooperative in association with the National Centre for Timber Durability 

and Design Life. 
 Implementation of improved work bundling for conductor replacement to ensure that opportunities for 

prudent and efficient consequential replacements were identified. 
 Improvements to internal work practices for working on low strength poles. 
 Improvements to the pole serviceability calculations to identify unserviceable poles according to 

revised pole strength standards. The following changes to the pole serviceability calculations were 
implemented in April 2019: 

o Moved from a Factor of Safety and working strength calculation to a Limit State calculation in 
line with overhead design calculations and standards. 

o Implemented changes to the Characteristic Bending Strength values for pole strength groups 
to align with the requirements of AS/NZS 7000 and overhead design calculations. 

o Added additional Pole Structures to enable a more accurate pole tip load comparison across 
the population and incorporated changes to account for the requirements of Wind Region C 
(Wind Region C is defined as “Cyclonic”.  Wind speeds of up to 238km/h). A significant 



AER Information Request
2025-302025-30

AER Information Request

change was the increase to tip load for SWER intermediate poles which would ultimately 
result in more low strength poles failing serviceability assessment compared to the previous 
calculation. 

o Introduced a new serviceability threshold of Minimum Calculated Strength. Calculated Limit 
State strength must be ≥ 5kN Limit State to be serviceable.  

o Changes to pole nailing criteria to cease nailing specific unserviceable poles with <30mm wall 
thickness, untreated/natural poles and for poles that have <50% remining wood at groundline 

Many of these actions triggered further analysis to determine gaps and further improvement opportunities but 
of particular relevance was the analysis completed for determining the changes to be implemented in the pole 
serviceability calculations. As part of this there was a significant amount of modelling completed to look at the 
potential impact of implementing different options and different combinations of options before final decisions 
were made on the correct criteria and changes to implement.  

This analysis is based on detailed modelling for each individual pole using the measurements taken from the 
previous inspection to predict the serviceability outcome. An example of the modelling at the individual pole 
level is shown in Figure 32. This spreadsheet contains all of the measured values and calculated results from 
the previous inspection and the new formulas and variables required in the new calculation.  

Figure 32 – snapshot of modelling data used impact analysis 

A key part of this modelling was the comparison of the old serviceability result to the new serviceability result 
to understand the impact on the replacement/nailing volumes for different changes to bending strength and the 
calculated Limit State strength comparison as shown in Figure 33. The green cells represent those poles where 
the serviceability result remains the same. Red cells represent poles that would be unserviceable under the 
new calculation but were serviceable previously. 
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South West A XLGDD 000005477827 MZ-0006377 209983 PO209983 Unknown 99 12.5 1.9 9.7 1.0 ZZ CCA 38 Duplex SWER 1 6 Intermediate 20151019 Nailed 120 765 765 243.5071 243.5070629 244 121.7535 0 172590206.6 1 0 0 1 499970.1 3618496 6737022 171796639.1 122 122 80 1411019.76 101.5934229 10.52781585 1410.22851 6.3 11.34 38 2.8 6.3 167% S S -27.06797409057620151.504745483398

South West A XLGDD 000005473758 MZ-0005471 268344 PO268344 5 ki loNewton 9 12.5 1.9 10.7 1966 SG CCA 18 SWER sty trm/ang 1 13 Term stayed 20151109 -200 900 900 286.4789 286.4788976 286 143.2394 0 330628621 2 0 0 1 1 806726.3 5888155 10969584 329952125.3 143 80 2303500.38 165.8520277 15.57296034 2291.03161 9.3 16.74 18 1.5 4 173% S S -26.86050033569340151.395004272461

South West A XCGDG 000008543186 MZ-0006559 321960 PO321960 8 ki loNewton 14 12.5 1.9 10.7 2015 SG CCA 16 SWER inter 1 6 Intermediate 20161213 0 970 970 308.7606 308.7605896 309 154.3803 0 446125805.4 0 0 0 1006631 7369892 13733152 446125805.4 154 80 2889784.64 208.0644944 19.53657225 2884.64026 11.6 20.88 16 1.6 4.2 140% S S -28.93058776855470147.697433471680

South West A XCGDC 000007454354 MZ-0004468 332670 PO332670 5 ki loNewton 9 12.5 1.9 10.7 2012 SG CCA 16 SWER inter 1 6 Intermediate 20170201 0 895 895 284.8873 284.8873481 285 142.4437 0 323342319.3 0 0 0 793567.5 5790677 10787787 323342319.3 142 80 2269966.16 163.4375633 15.34625007 2265.92517 9.1 16.38 16 1.6 4.2 171% S S -26.83887290954590147.024765014648

South West A XCGDQ 000005863829 MZ-0003594 332960 PO332960 Unknown 99 12.5 1.9 10.7 ZZ CCA 16 SWER inter 1 6 Intermediate 20120821 0 670 670 213.2676 213.2676237 213 100 13.26762 101546068.5 1 0 0 1 338247.8 2431633 4525019 100881010 100 80 946050.865 68.11566227 6.395836833 946.88603 3.8 6.84 16 1.6 4.2 152% S S -27.16261291503910144.360687255859

South West A XCGDQ 000005863828 MZ-0003594 332961 PO332961 Unknown 99 12.5 1.9 10.7 ZZ CCA 16 SWER inter 1 6 Intermediate 20120821 0 655 655 208.493 208.4929755 208 100 8.492975 92754376.86 1 0 0 1 316969.4 2272809 4228648 92152949.56 100 80 883990.929 63.64734691 5.976276705 884.61991 3.6 6.48 16 1.6 4.2 142% S S -27.16263198852540144.358016967773

South West A XCGDQ 000005863743 MZ-0003594 332962 PO332962 Unknown 99 12.5 1.9 10.7 ZZ CCA 18 SWER sty trm/ang 3 10 Tee off 1 way stayed 20120822 0 915 915 291.2535 291.2535459 291 100 91.25355 349823886.9 1 0 0 1 815499.5 5993888 11172276 349470944.4 100 80 2399771.26 172.7835307 16.2238057 2391.43226 9.7 17.46 18 1.5 4 406% S S -27.16265106201170144.355346679688

South West A XCGDQ 000005863831 MZ-0003594 332963 PO332963 5 ki loNewton 9 11.0 1.7 9.3 1987 SG CCA 16 SWER inter 1 6 Intermediate 20120822 0 850 850 270.5634 270.5634033 271 100 70.5634 261837734.6 1 0 0 1 665058.5 4870981 9076904 261235536.6 100 80 1931048.57 139.0354971 14.95005345 1926.35223 8.9 16.02 16 1.6 4.2 166% S S -27.162691116333144.353576660156

South West A XCGDQ 000005863830 MZ-0003594 332965 PO332965 5 ki loNewton 9 12.5 1.9 10.7 1986 RI CCA 16 SWER inter 1 6 Intermediate 20120822 0 820 820 261.0141 261.0141067 261 100 61.01411 227157535.4 1 0 0 1 601427.3 4396031 8190635 225676436.9 100 80 1729227.89 124.5044083 11.69055477 1732.12852 7 12.6 16 1.6 4.2 130% S S -27.16049575805660144.356109619141

South West A XCGDC 000006385406 MZ-0007421 363768 PO363768 3 ki loNewton 5 11.0 1.7 9.3 1982 SG CCA 16 SWER inter 1 6 Intermediate 20130916 0 680 680 216.4507 216.4507226 216 100 16.45072 107743621.2 1 0 0 1 352942.5 2541316 4729689 107056537.8 100 80 989200.096 71.22240694 7.658323327 989.96826 4.6 8.28 16 1.6 4.2 153% S S -26.47500801086430146.210250854492

South West A XCGDC 000003028602 MZ-0005269 385382 PO385382 5 ki loNewton 9 12.5 1.9 10.7 2000 BI CCA 22 Rrl inter spn <200m 1 6 Intermediate 20150521 0 815 815 259.4226 259.4225572 259 129.7113 0 222331420.6 0 0 0 602198 4374128 8146058 222331420.6 130 100 1714048.48 154.2643636 14.48491677 1710.99714 8.3 14.94 22 3.8 9.2 161% S S -25.67057800292970146.587402343750

South West A XCGDG 000005943967 MZ-0006071 398981 PO398981 12 kiloNewton 22 12.5 1.9 10.7 2006 BI CCA 18 SWER sty trm/ang 3 4 Angle stayed 20130729 0 1105 1105 351.7324 351.7324242 352 175.8662 0 751310606.6 0 0 0 1481098 10891368 20301637 751310606.6 176 100 4272057.71 384.4851935 36.1018961 4264.4526 20.6 37.08 18 1.5 4 164% S S -28.673942565918148.235549926758

South West A XCGDQ 000006267067 MZ-0003594 420997 PO420997 Unknown 99 11.0 1.7 9.3 ZZ CCA 38 Duplex SWER 1 6 Intermediate 20120815 0 860 860 273.7465 273.7465021 274 100 73.7465 274202049.1 1 0 0 1 687083.4 5035377 9383671 272577276.6 100 80 1991457.6 143.3849475 15.41773629 1993.9408 9.2 16.56 38 2.8 6.3 245% S S -27.02374458312990144.383529663086

South West A XCGDC 000002428136 MZ-0005418 602066 PO602066 5 ki loNewton 9 12.5 1.9 10.7 ZZ CCA 16 SWER inter 1 6 Intermediate 20170723 -120 855 855 272.155 272.1549527 272 100 72.15495 267968518.1 1 0 0 1 676020 4952799 9229578 266257600.2 100 80 1956661.8 140.8796498 13.22813613 1959.96771 7.9 14.22 16 1.6 4.2 147% S S -26.142951965332145.763916015625

South West A XLGDD 000007435664 MZ-0004336 1002182 PO1002182 12 kiloNewton 22 14.0 2.0 12.0 2010 SG CCA 5 Urb sty term 1 cct 1 13 Term stayed 20180409 0 1080 1080 343.7747 343.7746771 344 171.8873 0 685591508.4 0 0 0 1383862 10169287 18954712 685591508.4 172 80 3988609.72 287.1798995 23.93165829 3981.5092 14.3 25.74 5 1.4 3.7 109% S S -26.84937095642090151.168960571289

South West A XCGDH 000002907251 MZ-0005929 1004080 PO1004080 12 kiloNewton 22 14.0 2.0 11.0 1.0 2010 BB CCA 22 Rrl inter spn <200m 1 9 Strain intermediate 20170301 Nailed 0 1140 1140 362.8733 362.8732702 363 181.4366 0 851118074.3 0 0 0 1624773 11958580 22292388 851118074.3 181 80 4690993.49 337.7515313 30.70468467 4682.6426 16.8 30.24 22 3.8 9.2 140% S S -26.65956115722660150.199050903320

South West A XCGDH 000002907247 MZ-0005929 1004081 PO1004081 12 kiloNewton 22 14.0 2.0 12.0 2010 BB CCA 48 Urb unsty term 1 cct 2 14 Term unstayed 20170301 0 1160 1160 369.2395 369.239468 369 184.6197 0 912435901 0 0 0 1710918 12598615 23486313 912435901 185 80 4942244.7 355.8416181 29.65346817 4933.44652 17.7 31.86 6 10.2 20.8 135% S S -26.659553527832150.198577880859

South West A XLGDR 000007277135 MZ-0007300 1012160 PO1012160 12 kiloNewton 22 12.5 1.9 10.7 2010 SG CCA 28 Rrl sty LV or HV term 1 13 Term stayed 20170125 0 1110 1110 353.324 353.3239737 353 176.662 0 765001564.1 0 0 0 1501080 11039769 20578459 765001564.1 177 80 4330312.24 311.7824813 29.27535036 4322.60343 17.5 31.5 28 4 9.6 133% S S -26.667839050293149.353668212891

South West A XLGDD 000007964604 MZ-0006213 1027640 PO1027640 12 kiloNewton 22 14.0 2.0 12.0 2012 GB CCA 48 Urb unsty term 1 cct 2 14 Term unstayed 20150215 0 1070 1070 340.5916 340.5915782 341 170.2958 0 660549728.9 0 0 0 1346198 9889640 18433083 660549728.9 170 80 3878837.71 279.2763152 23.27302627 3871.93262 13.9 25.02 6 10.2 20.8 106% S S -27.17001724243160151.232269287109

South West A XCGDA 000007241339 MZ-0007497 1063221 PO1063221 5 ki loNewton 9 12.5 1.9 10.7 2011 SG CCA 16 SWER inter 1 6 Intermediate 20150420 0 840 840 267.3803 267.3803044 267 133.6902 0 250892426.7 0 0 0 658213.4 4788529 8918845 250892426.7 134 80 1876670.96 135.1203094 12.68735299 1873.33012 7.6 13.68 16 1.6 4.2 141% S S -27.40485382080080150.481399536133

South West A XCGDW 000007857602 MZ-0003722 1237200 PO1237200 8 ki loNewton 14 14.0 2.0 12.0 2010 GI CCA 45 Urb LV ABC+HV inter 3 10 Tee off 1 way stayed 20140123 0 1080 1080 343.7747 343.7746771 344 171.8873 0 685591508.4 0 0 0 1383862 10169287 18954712 685591508.4 172 100 3988609.72 358.9748744 29.91457286 3981.5092 17.1 30.78 7 2.9 6.5 214% S S -26.12241935729980149.959030151367

South West A XLGDR 000002031240 MZ-0004511 2001689 PO2001689 5 ki loNewton 9 11.0 1.7 9.3 ZZ CCA 16 SWER inter 1 6 Intermediate 20170516 0 810 810 257.831 257.8310078 258 100 57.83101 216376386.9 1 0 0 1 581031.4 4243794 7906557 215904631.1 100 80 1674776.3 120.5838939 12.96601009 1670.21423 7.7 13.86 16 1.6 4.2 144% S S -26.46854591369630147.554855346680

South West A XLGDR 000002031260 MZ-0004511 2001697 PO2001697 3 ki loNewton 5 11.0 1.7 9.3 1975 SG CCA 16 SWER inter 1 6 Intermediate 20170517 -50 720 720 229.1831 229.1831181 229 100 29.18312 135389879.3 1 0 0 1 415793.5 3010442 5605090 125467162 100 80 1094907.54 78.83334286 8.476703533 1175.16832 5.4 9.72 16 1.6 4.2 170% S S -26.51990127563480147.571807861328

South West A XLGDR 000002031533 MZ-0004511 2001749 PO2001749 5 ki loNewton 9 12.5 1.9 10.7 ZZ CCA 16 SWER inter 1 6 Intermediate 20170516 0 770 770 245.0986 245.0986124 245 100 45.09861 176943739.6 1 0 0 1 503520 3665241 6826962 166304934.6 100 80 1357045.09 97.70724669 9.174389361 1436.5098 5.8 10.44 16 1.6 4.2 102% S S -26.469087600708147.556625366211

South West A XLGDD 000002032668 MZ-0004747 2003100 PO2003100 Unknown 99 12.5 1.9 10.7 ZZ CCA 20 Rrl inter HV & LV 1 6 Intermediate 20160613 0 750 750 238.7324 238.7324146 239 119.3662 0 159446672.9 2 0 0 2 471755.8 3410123 6348491 158153190.2 119 80 1324941.07 95.39575688 8.957348064 1324.1833 5.3 9.54 20 4.3 10.1 89% S P2 STR -27.19687271118160151.313903808594

South West A XLGDD 000002032705 MZ-0004747 2003101 PO2003101 5 ki loNewton 9 12.5 1.9 10.7 1967 SG CCA 22 Rrl inter spn <200m 1 6 Intermediate 20160615 -100 850 850 270.5634 270.5634033 271 135.2817 0 263054727.3 1 0 1 1 1 681566.7 4961359 9241151 257411801.9 135 80 1902783.59 137.0004185 12.86388906 1855.43418 7.5 13.5 22 3.8 9.2 143% S S -27.1889038085938151.3154296875

South West A XLGDD 000002032706 MZ-0004747 2003102 PO2003102 5 ki loNewton 9 12.5 1.9 9.7 1.0 1967 SG CCA 22 Rrl inter spn <200m 1 6 Intermediate 20160615 Nailed 120 870 870 276.9296 276.929601 277 138.4648 0 288700421.8 1 0 1 1 1 729932.4 5319403 9908873 287662770.5 138 138 80 2077515.51 149.5811167 15.50063385 1991.63278 8.9 16.02 22 3.8 9.2 172% S S -27.1872940063477151.315719604492

South West A XLGDD 000002032707 MZ-0004747 2003103 PO2003103 Unknown 99 12.5 1.9 10.7 ZZ CCA 22 Rrl inter spn <200m 1 6 Intermediate 20160615 0 835 835 265.7888 265.788755 266 132.8944 0 244971922.2 1 0 0 1 646741.4 4703641 8760541 234566297 133 80 1765058.1 127.084183 11.93278714 1834.41595 7.4 13.32 22 3.8 9.2 130% S S -27.18563842773440151.315994262695

South West A XLGDD 000002032708 MZ-0004747 2003104 PO2003104 5 ki loNewton 9 12.5 1.9 10.7 1967 SG CCA 22 Rrl inter spn <200m 1 6 Intermediate 20160615 -70 850 850 270.5634 270.5634033 271 135.2817 0 263054727.3 2 1 0 1 1 1 681566.7 4961359 9241151 261806322.6 135 80 1935267.81 139.3392824 13.0835007 1886.1094 7.6 13.68 22 3.8 9.2 145% S S -27.1839828491211151.316253662109

South West A XLGDD 000002032710 MZ-0004747 2003106 PO2003106 Unknown 99 12.5 1.9 10.7 ZZ CCA 24 Rrl sty angle 5-20o 3 4 Angle stayed 20160614 -80 980 980 311.9437 311.9436885 312 155.9718 0 464809194.9 2 0 0 1 1 1037651 7599952 14162252 462116799.3 156 80 2962821.92 213.3231784 20.03034539 2959.34564 11.9 21.42 24 3.8 9.2 218% S S -27.17943191528320151.317047119141

South West A XLGDD 000002032711 MZ-0004747 2003107 PO2003107 12 kiloNewton 22 8.0 1.4 6.6 1967 SG CCA 12 Bllrd unsty <=2 cct 2 14 Term unstayed 20160614 0 870 870 276.9296 276.929601 277 100 76.9296 286981152.9 0 0 1 1 709515.5 5202813 9696110 273208229.9 100 80 1973124.06 142.0649326 21.52498979 1987.15974 12.9 23.22 12 13 26.2 97.84% 82.16% S P2 STR -27.17778015136720151.317855834961

South West A XLGDD 000002032717 MZ-0004747 2003108 PO2003108 Unknown 99 12.5 1.9 10.7 ZZ CCA 35 Rrl inter HV+HV+LV 1 6 Intermediate 20160613 -50 825 825 262.6057 262.6056561 263 131.3028 0 233445873.8 2 0 0 2 624202.3 4536889 8449576 221960349.8 131 80 1690446.07 121.7121171 11.42836781 1763.69281 7.1 12.78 35 7.1 15.2 75% S P2 STR -27.19808006286620151.313690185547

South West A XLGDD 000007456556 MZ-0004747 2003109 PO2003109 8 ki loNewton 14 15.5 2.2 13.4 2012 BB CCA 20 Rrl inter HV & LV 1 6 Intermediate 20160613 0 1070 1070 340.5916 340.5915782 341 170.2958 0 660549728.9 0 0 0 1346198 9889640 18433083 650238662.2 170 80 3818289.73 274.9168604 20.59302325 3871.93262 12.5 22.5 20 4.3 10.1 147% S S -27.19927406311040151.3134765625

South West A XLGDD 000002032719 MZ-0004747 2003110 PO2003110 Unknown 99 14.0 2.0 12.0 ZZ CCA 53 Urb unsty term 1 cct 5 11 Tee off 1 way unstayed20160616 -70 1195 1195 380.3803 380.380314 380 190.1902 0 1027642434 1 1 0 1 1 1868940 13772923 25676906 1026725119 190 80 5398413.54 388.685775 32.39048125 5296.9562 19 34.2 6 10.2 20.8 156% S S -27.20046806335450151.313262939453

South West A XLGDD 000002032721 MZ-0004747 2003111 PO2003111 5 ki loNewton 9 12.5 1.9 10.7 1966 SG CCA 25 Urb unsty term 1 cct 4 8 Strain angle unstayed 20160613 -60 855 855 272.155 272.1549527 272 136.0775 0 269299078.2 0 2 0 1 1 693449.5 5049312 9405175 269299078.2 136 80 1979012.88 142.4889273 13.379242 1888.05507 7.6 13.68 6 10.2 20.8 149% S S -27.20097732543950151.312805175781

South West A XLGDD 000002032723 MZ-0004747 2003112 PO2003112 Unknown 99 14.0 2.0 12.0 ZZ CCA 35 Rrl inter HV+HV+LV 1 6 Intermediate 20160616 0 1085 1085 345.3662 345.3662265 345 172.6831 0 698376087.5 0 1 0 1 1402956 10311067 19219178 698376087.5 173 80 4044263.94 291.1870035 24.26558362 3966.73196 14.2 25.56 35 7.1 15.2 160% S S -27.20204353332520151.312988281250

South West A XLGDD 000002032727 MZ-0004747 2003113 PO2003113 Unknown 99 14.0 2.0 12.0 ZZ CCA 46 Rrl sty LV or HV term 3 12 Tee off 2 way 20160616 -50 940 940 299.2113 299.211293 299 149.6056 0 393442999.5 2 0 0 2 917314.8 6707674 12498033 382052091.2 150 80 2553727.75 183.8683981 15.32236651 2610.95129 9.4 16.92 28 4 9.6 160% S S -27.20331573486330151.312759399414

South West A XLGDD 000002032729 MZ-0004747 2003114 PO2003114 8 ki loNewton 14 15.5 2.2 13.4 1967 SG CCA 20 Rrl inter HV & LV 1 6 Intermediate 20160613 0 1005 1005 319.9014 319.9014356 320 159.9507 0 514084671.8 1 0 0 1 1117996 8195949 15273902 513062609.8 160 80 3207629.31 230.94931 17.29957378 3200.19328 10.3 18.54 20 4.3 10.1 124% S S -27.20458793640140151.312530517578

South West A XLGDD 000002032731 MZ-0004747 2003115 PO2003115 8 ki loNewton 14 15.5 2.2 13.4 1967 IB CCA 20 Rrl inter HV & LV 1 6 Intermediate 20160613 -40 950 950 302.3944 302.3943919 302 151.1972 0 410454318.2 1 0 0 1 946468.9 6923801 12901133 400911532.9 151 80 2651580.48 190.9137943 14.30065875 2702.59835 8.7 15.66 20 4.3 10.1 102% S S -27.20596313476560151.312271118164

South West A XLGDD 000002032732 MZ-0004747 2003116 PO2003116 8 ki loNewton 14 15.5 2.2 13.4 1967 TW CCA 20 Rrl inter HV & LV 1 6 Intermediate 20160613 0 1035 1035 329.4507 329.4507322 329 164.7254 0 578271524.5 1 1 0 1 1 1219792 8951323 16682854 576998580.8 165 80 3502791.31 252.2009743 18.89145875 3431.67691 11.1 19.98 20 4.3 10.1 135% S S -27.20734024047850151.312026977539

South West A XLGDD 000002032759 MZ-0004747 2003117 PO2003117 8 ki loNewton 14 15.5 2.2 13.4 1967 SG CCA 20 Rrl inter HV & LV 1 6 Intermediate 20160613 -120 975 975 310.3521 310.352139 310 155.1761 0 455395642.5 1 0 0 1 1022062 7484332 13946602 439726137.6 155 80 2833723.9 204.0281211 15.28300533 2921.8382 9.4 16.92 20 4.3 10.1 109% S S -27.20871734619140151.311782836914

South West A XLGDD 000002032760 MZ-0004747 2003118 PO2003118 8 ki loNewton 14 15.5 2.2 13.4 1967 IB CCA 20 Rrl inter HV & LV 1 6 Intermediate 20160613 0 1035 1035 329.4507 329.4507322 329 100 129.4507 564487122.1 1 1 0 1 1 1138440 8404346 15670252 529398202.7 100 80 3213823.2 231.3952702 17.33297904 3352.65774 10.8 19.44 20 4.3 10.1 124% S S -27.21009635925290151.311538696289

South West A XLGDD 000002032762 MZ-0004747 2003119 PO2003119 5 ki loNewton 9 15.5 2.2 13.4 ZZ CCA 20 Rrl inter HV & LV 1 6 Intermediate 20160613 -75 1050 1050 334.2254 334.2253805 334 167.1127 0 612530338.7 2 0 0 1 1 1272944 9345828 17418712 592479632.2 167 80 3545389.83 255.2680676 19.12120357 3641.1944 11.7 21.06 20 4.3 10.1 212% S S -27.21147346496580151.311279296875

South West A XLGDD 000002032763 MZ-0004747 2003120 PO2003120 12 kiloNewton 22 9.5 1.6 8.0 ZZ CCA 12 Bllrd unsty <=2 cct 2 14 Term unstayed 20160607 0 990 990 315.1268 315.1267873 315 157.5634 0 484073364 0 0 1 1 1069307 7834752 14600198 484073364 158 80 3072245.1 221.2016471 27.82410656 2958.60784 16 28.8 12 13 26.2 126% S S -27.21286582946780151.311096191406

South West A XLGDD 000002032764 MZ-0004747 2003121 PO2003121 5 ki loNewton 9 11.0 1.7 9.3 ZZ CCA 3 Urb service pole 2 14 Term unstayed 20160607 -30 1040 1040 331.0423 331.0422816 331 165.5211 0 589527088 0 0 2 2 1237341 9081565 16925789 573445136.5 166 80 3464482.75 249.4427577 26.8218019 3316.56491 15.3 27.54 3 2.3 5.3 298% S S -27.21415328979490151.310806274414

South West A XLGDD 000002032784 MZ-0004747 2003122 PO2003122 Unknown 99 9.5 1.6 8.0 1967 SG CCA 12 Bllrd unsty <=2 cct 2 14 Term unstayed 20160613 -60 925 925 294.4366 294.4366447 294 147.2183 0 368924365.4 0 1 1 1 1 874724.1 6391994 11909264 368924365.4 147 80 2505967.73 180.4296767 22.69555682 2355.92463 12.7 22.86 12 13 26.2 87% S P2 STR -27.19560241699220151.313888549805

South West A XLGDD 000002032790 MZ-0004747 2003125 PO2003125 Unknown 99 15.0 2.1 12.9 ZZ CCA 24 Rrl sty angle 5-20o 3 7 Strain angle stayed 20160615 -30 1230 1230 391.5212 391.52116 392 195.7606 0 1153428966 2 0 0 1 1 2036450 15018049 27999648 1150345801 196 80 5876289.3 423.0928294 32.79789375 5857.48405 19.5 35.1 24 3.8 9.2 356% S S -27.19364929199220151.314666748047

South West A XLGDD 000002032824 MZ-0004747 2003126 PO2003126 8 ki loNewton 14 15.5 2.2 13.4 1967 SG CCA 6 Urb unsty term 1 cct 2 9 Strain intermediate 20160615 0 1045 1045 332.6338 332.6338311 333 100 132.6338 585755139.7 0 0 1 1 1167998 8624975 16081952 572442330 100 80 3441876.78 247.8151283 18.56293096 3507.533 11.3 20.34 6 10.2 20.8 133% S S -27.19404029846190151.314651489258

South West A XLGDD 000002032859 MZ-0004747 2003131 PO2003131 8 ki loNewton 14 14.0 2.0 12.0 1967 SG CCA 20 Rrl inter HV & LV 1 9 Strain intermediate 20160616 -40 800 800 254.6479 254.6479089 255 127.324 0 206409820.4 1 0 0 1 570179.9 4137364 7704548 205796686.6 127 80 1616323.4 116.3752846 9.697940383 1613.03949 5.8 10.44 20 4.3 10.1 69.27% 96.02% S P2 STR -27.19454002380370151.314682006836

South West A XLGDD 000002032862 MZ-0004747 2003134 PO2003134 12 kiloNewton 22 14.0 2.0 12.0 1996 SG CCA 45 Rrl sty LV or HV term 3 10 Tee off 1 way stayed 20160613 0 1120 1120 356.5071 356.5070725 357 178.2535 0 792943965.9 0 0 0 1541583 11340605 21139628 792943965.9 178 80 4448405.25 320.2851778 26.69043148 4440.48621 15.9 28.62 28 4 9.6 121% S S -27.19567871093750151.314117431641
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Figure 33 – Impact modelling of potential serviceability changes (South West area) 

This modelling was completed for all areas and options. A snapshot summary of the analysis is shown in Figure 
34 below. This table shows the different options that were considered for implementation and the associated 
impact on unserviceable poles volumes in each geographical area. 

Figure 34 – Summary of pole serviceability calculation change modelling by area 
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ANNEX B - POLE FAILURE PHOTOS 

The following are examples of some of the pole failures that occur within the Ergon Energy network. These are 
included to show the extent of some of the rot and termite problems as well as to highlight other reasons for 
pole failures. 
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