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This business case demonstrates the risk mitigation and value which can be provided for the future network through 
this transition to composite poles in comparison to the use of CCA treated timber as the network-wide default pole 
material. Essential Energy’s Executive Leadership Team have proposed a network wide transition and stakeholder 
engagement plan to support this transition.  

 

Figure 1 - Adjacent composite and timber CCA poles exposed to bushfire 

3. Key Benefits of Composite Poles 
The key benefits composite poles provide for Essential Energy’s network are summarised below: 

• Fungal and Corrosion resistant: Fungal decay, acidic and alkaline soils, and chemical resistant. Fungal decay 
accounts for 55% and corrosion 6% (F2014-22) of unassisted pole failures. 

• Termite Resistant: Not subject to termite attack, 36% (FY2014-22) cause of unassisted failures, despite 
maintaining a termite treatment program. 

• Life expectancy: Accelerated ageing testing from two manufacturers and Essential Energy’s in house Quality 
Assurance lab indicates composite pole life expectancy to be over 60 years whereas modern timber pole life 
expectancy is around 40 years. Evidence supports life expectancies of well over 60 years if UV coating is 
reapplied following exposure to bushfire. 

• Fire Resistant: The fire-retardant laminate construction performs better than timber and alternate pole materials 
when exposed to bushfires. Bushfire is on average the leading cause of assisted pole failure over recent years. 
In fire prone locations CCA poles have been repeatedly burnt and replaced after short service lives. The CCA 
treatment on timber poles promotes timber combustion and afterglow, and ash and smoke from burnt CCA 
timber is harmful.  

• Transport & Installation: Composite poles are one third of the weight of an equivalent timber pole. This has many 
benefits in transport, plant, handling, and installation efficiencies. Installation techniques are like timber poles 
however being lighter and available in multi-piece options, composite poles are more cost effective to transport 
and install in high civil cost, remote, heavily vegetated and/or difficult access sites. Three times as many 
composite poles as timber can often be carried on trucks and trailers when transporting from depots to 
installation sites.  

• Lower maintenance cost: Composite material is not susceptible to termite or fungal decay unlike timber poles. 
Ongoing maintenance costs are significantly lower with no requirements to sound, dig around or drill poles. 
Longer term tasks due to timber contraction including hardware tightening will also be reduced. Increased use 
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in service. Composite fibreglass materials themselves have been shown to improve in many structural properties 
with age. External coatings on fibreglass composite materials are recommended for external protection from 
ultraviolet (UV) light which can cause minor surface deterioration after many years of exposure.  

Composite fibre/fiberglass poles were first installed in Hawaii in the early 1960s. After almost 45 years of service, 
these poles were removed from service and replaced, not for structural reasons but because of fibre blooming 
concerns from ultraviolet (UV) light exposure. These early poles did not contain the modern UV inhibitors or surface 
veils that provide protection for composite poles today, which allow an average life span of 80 years or more (80 
years is the figure quoted extensively in North America and Europe). Composite poles for distribution and 
transmission applications are gaining popularity with electricity utilities internationally2.  

Since these first composite poles were installed, significant advancements have been made in composite pole and 
polymer technology, resulting in more durable and longer-lasting poles. Through our experience with composite 
crossarms we have developed specific composite and UV coating testing procedures and facilities and worked with 
manufacturers to improve product performance.  

Essential Energy’s in house Quality Assurance (QA) lab has performed a range of destructive and accelerated ageing 
tests on composite poles including: 

• Real life accelerated ageing exposure- Combining UV, salt spray, freeze and thaw cycles in one test set up with 
samples exposed for several months simulating decades of in-service experience. 

• Standalone UV-B exposure with much harsher UV spectrum than conventional UV-A for several months. This 
tests the UV coating which is the primary cause of the start of degradation. 

• Mechanical destruction tests – Bolt pull through, mechanical impact, deflection, installation using excavator, pole 
run over by excavator etc to stress test the pole to worst case and unlikely service exposure.  

• Real-life fire exposure where timber poles were destroyed, but composite poles in adjoining sites were fully 
serviceable requiring only minor outer gel coat repair before the next fire. 

• Manufacturer’s tests on UV, ultimate strength, deflection, fire-resistance etc.  

• Manufacturer’s service history estimates both for local product currently used, and well-established products in 
North America. This includes Hitachi, RS Poles etc who are well-established long-term suppliers. Our own 
suppliers estimate 70-80 years minimum service life.  

Research in pole material technology validates Essential Energy’s assessments with composite utility poles shown 
to outperform timber throughout their lifecycle. Light poles made of polyester-reinforced fibreglass were installed in 
Finland in 1961 and remain in service. The manufacturer’s estimate is a lifetime of at least 80 years, based on 
experience of installed poles and weatherproofing coatings. Some other manufacturers of composite poles state a 
lifetime of 120 years. A lifetime of 80 years should therefore be a cautious estimate3. 

Essential Energy is confident in the 60-year composite pole life estimate used in this business case. This is 
considered a conservative minimum life which has been used in our NPV calculations. Sensitivity analysis on this 
value has been conducted to understand the full benefits of composite poles if they can provide an 80-year life. 

5.3 Composite Pole Trial 
A network trial of composite poles was underway when the Kosciuszko National Park witnessed the 2019-20 
bushfires.  The fire exposed composite poles showed far superior fire-resistance (with temperatures exceeding 600 
degrees), compared to the surrounding timber poles which burnt to ash. The cost impacts of major fire events are 
greater than the sum of the immediate replacement work and can take several years. The 2019/20 bushfires 
subjected Essential Energy’s network to unprecedented damage with total cost impacts of around $75M, requiring 
$34M in additional revenue to cover unexpected costs. Ongoing supply interruptions, disruption to existing priority 
work, maintenance and additional resource demands have been shown to contribute to exponential increases in 
recovery costs. The wider adoption of fire-resistant materials will increase network resilience and is likely to reduce 
the volume of destruction and ongoing expenses caused by such events in future. 

 
2 Vimmi Dutt and Lacoursiere, "Composite Utility Poles: Advances in Design, Materials & Manufacturing," 2005/2006 IEEE/PES Transmission 
and Distribution Conference and Exhibition, 2006, pp. 1243-1243, doi: 10.1109/TDC.2006.1668688. 
3 Martin Erlandsoon, “Comparison of the environmental impacts from utility poles of different materials – a life cycle assessment” 2012. B-
Rapport (jerol.se), 2012, pp. 14. 
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Fire-impacted composite poles have remained structurally intact and required minor repair to outer fire-retardant gel 
coat before the next fire. This gives crews performing restoration work valuable time (it can be years before next fire 
passes due to vegetation damage) to do higher value supply restoration work rather than review the integrity of fire-
impacted composite poles.  

 

Figure 3 – Left: Timber CCA poles 2019/20 bushfires. Right: Timber pole burnt away, only composite cross arm 
remaining 

  

Composite poles currently account for around 20% of current annual pole replacements through targeted high value 
replacements and wider depot area adoption. This uptake has followed design and specification development, lab 
and field testing, tooling, fleet, work practices and customer expectation reviews to accommodate further deployment.  

The initial adoption targeted high risk value asset specific locations to capture maximum benefit from composite 
stock. The installation efficiencies and the simplification of one pole material type led to complete transition to 
composite in several depot areas.  

6. Resilience & Climate Change 

6.1 Climate Modelling  
The need for high performing composite material will be amplified in future as climate change is predicted to increase 
the severity and frequency of severe environmental conditions, see Climate Impact Assessment (Attachment 6.01). 
Third party peer reviewed climate change modelling has been performed to predict the effects of future environmental 
conditions on our network. This modelling shows the change in impacts from the perils of floods, windstorms, and 
bushfires. This modelling captures the predicted probabilities of network asset impacts from these perils under 
climate change scenarios RCP4.5 and RCP8.5 (these are two possible Representative Concentration Pathways 
(RCPs) accepted by the Intergovernmental Panel on Climate Change (IPCC)). The primary peril impacting the asset 
class of poles is bushfire. The total network impact on poles from bushfires is predicted to increase by up to 52% by 
2090 under RCP4.54. 

 
4 This is under the assumption that the network is made up of entirely CCA treated timber poles which have the highest likelihood of failing in 
bushfire compared to all other pole materials used on the network. 
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Figure 4 - Current and RCP4.5 - 2090 climate modelling for bushfire failures. These visuals show the average 
annual probability of a CCA pole being burnt within each depot area under the two climate snapshots shown. 

Composite poles are predicted to outperform timber in extended wet and dry weather extremes which are likely to 
increase in severity as climate change progresses. A network wide transition to composite poles is considered to be 
the most resilient choice to withstand future climate challenges. 

7. Customer Appetite for Resilience  
In preparing the 2024-2029 regulatory proposal, Essential Energy engaged with customers over four phases. During 
the first phase conducted in October/November 2021, customers were predominately polled on risks in operating our 
distribution network and how we value these. Customers supported our risk metrics and placed a high level of 
importance on reliability, bushfire prevention and safety. 

During our second phase of engagement in February 2022 the concept of resilience was introduced to customers 
and how it differs from ‘standard’ reliability. Customers were offered a variety of scenarios to understand their appetite 
for investment in resilience across four options from a “change nothing” to large scale expenditure across many 
assets. In the options several investment methods were introduced, composite poles being one of the interventions 
identified. The outcome of this phase of engagement resulted in broad support across the two most expensive 
options, 47% and 44% respectively. In relation to composite poles specifically this outcome related to an option 
around broad use of composite poles and a usage of higher penetration. It must be noted that this was a directional 
decision process to understand a willingness to pay with a number of intervention types equating to the final “cost”. 

Our third phase of engagement specifically addressed individual intervention types with high level numbers to 
understand customer willingness to pay per intervention type. For composite poles customers were presented the 
slide in Figure 5. 
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Figure 5 - Customer Engagement on Composite Poles 
 

Customers overwhelmingly supported Option D (67%) in the results of our engagement. This option included full 
composite usage for conditional replacement, plus additional risk-based proactive replacements up to 25,000. The 
risk-based replacements are included in our Repex forecasts and do not form part of the context of this paper.  

8. Value Justification  
While the upfront cost of composite is higher than timber, the installation, maintenance, and lifecycle costs of 
composite poles are typically lower than timber when accounting for all factors including weight reduction, and 
bushfire, fungal decay and termite resistance over their entire respective life cycles.  

The following inputs were used to perform NPV calculations comparing timber and composite pole investments: 

• Common multiple of 120 years for the different material’s life expectancies (40 and 60 years for timber-CCA 
and composite respectively) 

• Long term forecast estimate of equivalent timber and composite pole material rates,  
respectively for high volume pole types 5  

• Standard pole installation unit rate of with 4% reduction for composite based on transport and 
handling efficiencies. 

 
5 This assessment is based on average material prices over recent years. Recent raw material imports and labour price increases have increased 
current composite pole prices, less so timber. The current market price differential is approximately for the highest volume equivalent pole 
type considering required timber strength substitutions. For reasons detailed in Section 4 it is believed by EE SME’s that timber pole prices will 
increase in future, while composite pole prices are considered more l kely to reduce as the market matures. This scenario was demonstrated with 
composite crossarms following their wider network adoption in 2010. The change in upfront material cost differential is assumed to make composite 
more favourable in future.  
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• Inspection duration costs on a 4.5-year cycle were at a cost of for both materials until an age of 15 after 
which composite continues to cost for just a visual inspection and timber will increase to  to capture 
the necessary time for drilling and digging around pole bases for timber condition assessments.  

• Company discount rate of 3.54% p.a.  

Using these figures, an NPV was developed to show how the relative NPV between the two materials changes over 
time. The relative NPV (Shown in Figure 6) is of most interest showing the difference in NPV between the two possible 
investments (where this is positive shows that composite is preferred). This shows that the time at which an NPV 
calculation is computed will have a large impact on the possible value due to the step changes induced from 
replacements at the given lifetimes. 120 years was chosen as the suitable time because it is the lowest common 
multiple of the two product lifetimes (note that in the sensitivity analysis, when these lifetimes were changed, the NPV 
period was also changed to the lowest common multiple of asset lifetimes).  

 

Figure 6 – Relative NPV Through Time 

This shows that a composite pole provides a loss of $192.26 in NPV over the 120 period when compared with timber. 
This means that, considering life extension and installation & inspection efficiencies alone, for the average pole 
across the network, composite is not the best material choice in all locations.  

The value of a composite poles, however, goes beyond the life extension. There is a very significant reduction in risk 
posed due to the lower probability of failure across many failure causes, including bushfire, termite attack and fungal 
decay. The NPV model was thus extended to consider this reduction in annual functional failure risk due to composite 
material as opposed to CCA treated timber. This was done in accordance with Essential Energy’s Appraisal Value 
Framework6 (Attachment 6.03.03). There are many additional transport, installation, maintenance, and conditional 
failure benefits yet to be fully realised. As such only conservative estimates of these benefits have been included in 
this work. 

8.1 Risk Benefit 
The risk benefits of composite poles are directly related to their operational environment. Bushfire, fungal decay, and 
termite attack risks vary significantly between regions across the vast geographic footprint of Essential Energy’s 
network. As such, to develop a Probability of Failure (PoF) model to be used in the calculation of risk benefits of 
composite poles over CCA treated timber, population failure data was analysed based on location rather than age.  

To calculate the probability of failure for a given location, the average annual number of failures (based on relevant 
functional pole failure data from 2013-2021) was divided by the population of that subset population. This gives the 
expected probability that a pole in that location will fail in any given year7. The population was first divided into depot 
area groups. This was then extended further to subsets of depot population based on Bushfire Priority (BFP) ratings 
(P1 through to P4). This was chosen as a suitable means of differentiating the population due to the distinction in 

 
6 Annualised composite pole risk has been determined using functional failure data. This does not consider the potential value of avoided future 
conditional pole failures (generated from asset inspections) which informs our current pole replacement program. Longer term as the network 
footprint transitions to composite this additional value will be realised. The risk benefits herein are considered a conservative minimum. 
7 Note that this PoF development relies on the assumption that all poles in the EE network perform similar to CCA treated timber poles. Supported 
by past performance data, company SMEs believe this is a good assumption given there are only very few non-timber, non-streetlight poles on 
the network and those that are not would still perform similar if not better than CCA timber across most failure causes. 
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consequence of failure (CoF) across these categories. This level of granularity also allowed averaging to produce 
meaningful results that did not just show individual failures in the observation period and zero likelihood of failure in 
other locations. This provides a PoF for a timber pole in each depot / BFP subset of the population which was then 
multiplied by the median CoF for poles in that location to give the expected annual monetized risk for a timber pole. 
The mean (average) CoF was initially used, however, it was found that the median provided a more realistic and 
conservative representation of the “typical” pole and avoided figures being blown out by very high consequence poles 
as displayed in Table 1. 

Table 1 – Depot Mean vs Median Consequence of Failure Comparison 

 
Essential Energy’s Appraisal Value Framework has been used to provide financial consequence values for various 
risk types. This framework was used to determine the consequence of failure (CoF) for poles across the network 
considering their individual operational and environmental criticality. 

To ensure risk was not exaggerated, the PoF and CoF were divided into bushfire and non-bushfire 
causes/consequences and combined (by multiplication) as per Figure 78.  

 
Figure 7 – Failure and consequence risk calculation 

The equivalent risk of a composite pole in each depot / BFP subset of the population was then calculated by scaling 
the PoF by a suitable scalar based on the failure group. Subject Matter Experts (SMEs) from across Essential Energy 
were consulted to develop appropriate scaling factors (shown in Figure 8) to determine the perceived relative failure 
probability for composite poles compared to timber for each failure cause group. A value of 0 means that there is 
zero likelihood of a composite pole failing by this failure cause, while a value of 1 means that a composite pole is 
equally as likely to fail by this cause as a CCA treated timber pole. By multiplying this composite PoF by the same 
CoF, an average annual monetized risk for composite poles in each depot / BFP subset of the population was 
calculated. The difference between that of timber and composite was then calculated to give the resulting annual risk 
benefit of composite poles over CCA treated timber.  

 
8 The bushfire PoF was multiplied with non-bushfire CoF to capture risk $ not associated with bushfire when the failure was caused by a 
bushfire, while non-bushfire PoF was multiplied with all CoF to capture all risk $ possible when the failure isn’t caused by a fire. 
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Figure 8 - Composite Pole Risk Scale Factors 

8.2 Climate Data Use 
The initial analysis used all failure data from 2013 – 2021 across all failure modes. In relation to bushfire-cause 
probabilities of failure, the data was skewed to extremely high values for all locations which did have a fire during this 
observation period yet left very low for others which do still have a significant likelihood of failure due to bushfire, 
however, did not observe any during this period. For example, Bega and Moruya Depot areas had very high failure 
rates due to the widespread fires within those regions in the 2019/2020 bushfire season. 

To reduce the impact of the observation period limits on the model outputs, a location-based probabilistic approach 
was taken for this failure cause. This utilised climate modelling data under climate change scenarios (RCP4.5 and 
RCP8.5) to give the probability of each pole being within the footprint of a fire. This data contained probabilities for 
current conditions as a baseline and then for the years 2050, 2070 and 2090 under the two climate change scenarios.  

From this data, the number of functional failures within each depot / BFP subset of the population was calculated by 
summing over their probabilities and multiplying by a burn rate determined by SME’s. This probability varied based 
on the severity of the fire (captured in the Forest Fire Danger Index (FFDI) range. This probability captures the 
likelihood of a pole functionally failing given that it lays within a fire footprint.  

The above NPV model for the pole population was adapted to use this probabilistic approach for all bushfire failures 
yet continued to use the historical failures in the observation period of 2013 – 2021 for all other failure causes. This 
allowed the model to be run under one of the seven climate conditions (current, RCP4.5 – 2050, 2070, 2090 and 
RCP8.5 – 2050, 2070, 2090). Due to the difficulties of incorporating a dynamic fire probability through time in NPV 
calculations, the climate scenario was taken as static, and RCP4.5 in 2070 was chosen as a relevant average for the 
120-year NPV calculations in the ‘current inputs case’. This scenario was seen to be a somewhat conservative 
estimate of the increase in bushfire impacts on network assets, predicting a 32% increase in the number of fire 
impacted assets compared to current baseline conditions. Sensitivity analysis was completed to show variation in 
output metrics based on the climate scenario chosen. 

8.3 Depot level Composite Benefit NPV 
Essential Energy SMEs have determined from experience that transition of pole material is most practical across an 
entire depot. It is less effective for a depot area to attempt to use two different pole materials due to the inefficiencies 
of storage requirements for stocking two material types and their required tooling. As such, the data mentioned above 
was rolled up to a whole-of-depot level. This was done by taking a weighted average of the benefit in average annual 
monetized risk for composite poles across the population subsets in each Bushfire Priority Zone for each depot. Ie. 
For each depot, the weighted average of risk benefit was taken across the population in each BFP category. This 
gave an average annual risk benefit for each of the 95 depots across the Essential Energy network.  

The previous 120-year NPV model was then further developed to include this risk benefit as an annual return for the 
investment in a composite pole. A total of 90 Depots were then shown to be NPV positive, meaning 96.91% of the 
pole population demonstrated positive value for composite material choice over timber. The resulting NPV can be 
seen for each depot in Figure 9. The NPV for each depot determines the colour scale with the most negative value 
(Wilcannia Depot: -$181.02) at the darkest red, and the most positive value (Young Depot: $2,350.40) in the darkest 
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green with a neutral NPV ($0.00) is white. Note due to linear colour scaling on either side of zero, many depots show 
only a slight colouration despite being positive. 

 

Figure 9 - Total NPV by depot area 

8.4 Network-wide Composite Benefit NPV 
The individual depot composite benefit NPV calculations were combined (by a weighted average over population) to 
inform a total network wide NPV with a value of positive $518.12. The change of this value through time can be seen 
in Figure 10. 

  

Figure 10 - Combined Depots Network NPV  

8.5 Model Outputs 
Two metrics are utilised as the outputs of the model to determine the validity of composite pole usage for Essential 
Energy. The primary output metric of the above NPV model is the percentage of Essential Energy’s pole population 
that lay in a depot which is NPV positive. With all input parameters at the current input value, this is 96.91%. The 
second output metric is the whole-of-network average 120-year NPV described above with a result of $518.12. 

8.6 Sensitivity Analysis 
Significant work has been undertaken to determine values for current input parameters into the model used to 
determine the pole population that is justified for composite transition. However, the impact of possible deviations 
from these expected values has been studied in the below sensitivity analysis. 
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Definition and justification of decided value for input parameters for sensitivity analysis: 

• WACC rate: The company’s WACC rate for investments. 3.54% p.a. is Essential Energy’s current rate and 
has been adopted for this work as the baseline figure.  

• Installation labour and transport cost: The current average cost for the labour and transport component 
of pole installations on the network. Based on averages taken over FY 21/22 this figure was calculated as 

. There is evidence to suggest that this figure could be higher given recent increases in fuel prices. 

• Composite installation efficiency: The percentage reduction in costs associated with the installation and 
transport of composite poles compared to timber. The value of 4% has been determined based on input from 
field resource supervisors experienced in composite pole installation. Transport from depots to site is in the 
order of one third of the cost in comparison to timber through plant and labour resource benefits. This factor 
is increased in larger more geographically dispersed depots where travel time is a significant portion of 
operational expenditure. 4% is a conservative estimate of overall installation efficiency. Discussions with field 
supervisors have revealed many additional less tangible installation benefits relating to handling, plant 
requirements, safety and reduced fatigue when installing composite poles. Installation efficiencies for 
composite may be greater than 10% in isolated rural locations. 

• Bushfire scaling factor: The scale factor used to represent the probability of a composite pole functionally 
failing due to bushfire (and asset-related fire) compared to CCA timber. The value of 0.2 has been derived 
from SME judgement across Engineering and Asset Management Teams (informed by lab testing and field 
experience). This 80% reduction in probability of failure captures the excellent bushfire resilience of the 
material and agrees with the field results of composite poles exposed in the 2019/20 bushfire season in the 
Snowy Mountains.  

• Climate scenario: The climate scenario used to model the number of bushfire failures incurred across the 
network. As previously discussed, climate change scenario RCP4.5 in 2070 is a reasonably conservative 
estimate of the expected average bushfire risk to network assets with a 32% increase from current baseline 
levels. 

• Material cost difference: The difference in material costs for an equivalent composite and CCA timber pole. 
The current (FY22) input value of is intended to represent a long-term estimate of equivalent timber 
and composite poles. Recent increases in imported material and labour costs have caused composite pole 
prices to increase, while timber pricing has been less affected. Due to this, the current price differential is 
greater than the current input value used for this assessment. The current price differential including 
averages based on strength substitutions due to timber supply inconsistency is approximately  which 
was used for sensitivity in the moderate case resulting in 57.49% of population being NPV positive. This 
presents a short-term expenditure risk for EE, however, the majority of the pole population at that differential 
is NPV-positive for composite with the remainder then being justified through operational simplification in one 
pole material type. SME input indicates  is an acceptable long-term price differential estimate. As the 
composite pole market matures, production will increase promoting competition between suppliers and 
economies of scale are expected to reduce the cost of composite poles. This price reduction through product 
maturity was demonstrated during Essential Energy’s transition to composite crossarms. 

• Timber lifetime9: The expected lifetime of a CCA treated timber pole. 40 years is the current accepted book-
life for CCA treated D2 durability class timbers currently used throughout the network. 

• Composite lifetime: The expected lifetime of a composite pole. The book-life of 60 years has been derived 
from testing, manufacturer’s specifications and observed excellent performance of composite fibre 
crossarms on the network compared to their timber counterparts. There is evidence to suggest that this 
lifetime could be longer, however, a conservative estimate of 60 years provides a strong justification for the 
transition to this long-life material. Accelerated age testing by manufacturers and Essential Energy supports 
a life span of greater than 60 years. 

Table 2 shows the results of sensitivity analysis for these input variables. For each input parameter, the resulting 
output metrics were calculated for each of the best-, worst-, and moderate-case scenarios, with all other parameters 
left at the current input value.  

 
9 Note that when lifetimes are changed, the results are calculated over a different time period: the lowest common multiple of the two lifetimes.  
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Figure 13 – Climate scenario sensitivity for Network NPV and percentage of poles in NPV positive depots 

 

A Composite Poles Transition PowerBI model details the NPV and annualised risk benefit calculations has been 
submitted for review to accompany this business case.  

9. Recommendation  
Essential Energy’s risk and value-based work approach aims to target investment in the highest value scenarios to 
provide the greatest value with the resources available. A network wide transition to composite poles can help deliver 
value by utilising a higher performance, longer-lasting product for pole replacements to improve the overall long-term 
health of the asset base. Essential Energy led the industry in transition to composite crossarms. Composite poles, 
used in conjunction with composite crossarms, provide a long-life, low maintenance ‘complete structure’ solution to 
increase the resilience of the future network.  

 

The transition from current usage up to is the preferred business direction for the following reasons: 

• Maintains existing  pole supply options 

• Assurance for manufacturing ramp up 








