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1. Background

Line 11 is a single circuit steel tower 330kV transmission line between Dapto and Sydney South Substations. Itis
considered to have the highest level of corrosion among TransGrid’s transmission lines and has a history of
corrosion related defects affecting tower members, conductor/earthwire fittings, insulators and fasteners (nuts and
bolts). It is considered to have the highest level of corrosion among TransGrid’s transmission lines. This has led to
a high and increasing requirement for inspection and maintenance along this transmission line to assess the
structures’ ability to withstand weather events that are the most likely cause of structure failure.

The Condition Assessment of Line 11 NACA-DCN220" undertaken in early 2016 and the assessment report by ICS
(Inspection and Consultancy Services) completed in November/December 2015 have identified that all structures
are showing varying signs of corrosion on humerous areas of the tower, ranging from minor first rust to over 50%
rust and flaking rust in some cases. The detailed steelwork condition assessment (Line 11 SPCA) conducted by
ICS inspected all tension (25) and a selection of suspension towers (26). In most severe locations, closest to the
coast, rust is widespread and is seen to be bleeding through epoxy painted steelwork. Detailed findings from ICS
are contained in the report “ICS TG-Line11 Surface Prep” available as supporting document under this need site
DCN220 in PDGS.

There has been a very extensive history of repair/replacement works on Line 11. A number of towers have been
painted pre 1990, while 20 towers were painted with epoxy paint in 1995. In 2006, seven structures were painted
with Zinga in a trial in 2006 for proof of concept. In 2010 a project was initiated to paint steel towers on this line.
Around 30 towers were partially painted before the contract was terminated in 2011 due to poor contractor
performance. At contract termination there were 11 structures where the contractor had commenced surface
preparation by removing rust and galvanising to bare metal.

Due to priority in addressing the aforementioned condition issues, 25 tension structures and 2 suspension
structures deemed too difficult to replace for constructability reasons are being remediated under Need DCN220.

The general view from the ICS report was that all towers, previously painted or otherwise, would need to be
addressed in the short — medium term (within the next 10 years) to ensure that the asset remains operational in the
longer term. Corrosion of steel is the main contributing factor leading to a decline in the health of the asset.

2.  Need/opportunity

Condition assessment NACA-DCN220 and the ICS steelwork condition assessment report have identified issues
which require rectification, these are summarised in Table 1.

Table 1 — Transmission Line 11 Suspension Structure Condition Issues

Issue Qty Cause Impact
Corrosion of tower steel members 127 towers Zinc galvanising end of Steel corrosion, particularly of
life critical members, can lead to

structural failure of tower

There is an opportunity to address other corrosion related condition issues with line components, including
insulators and conductor/earthwire fittings associated with these structures.

The risk cost associated with the condition issues on Line 11 is $2.03m per annum (refer Attachment 1).

' NACA-DCN220 on PDGS
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http://thewire/projects/prew/DCN220/Shared%20Documents/Milestone%20Documents/NACA-DCN220%20Rev%202%20-%20Line%2011%20Condition.pdf

One significant element of concern is corrosion of tower steel members, which may result in structural failure. As
some members are critical load bearing members of the tower, they cannot be easily remediated if the condition
passes a stage where rectification work is not possible. As the line falls in a higher corrosion zone due to its
proximity to the coast, NPV analysis has indicated that from a cost perspective, it will be more beneficial to
remediate the towers within the next 5 to 10 years, due to the increased risk of failure as the condition deteriorates
over time.

Corrosion of fasteners and fittings is as expected given the age of the asset as the sacrificial zinc galvanising layer
on these items has reached end of life. These items generally had a significantly thinner layer of galvanising at the
time of manufacturing compared with the steel tower members due to fabrication processes. Nuts/Bolts and pins
are rusting with some nuts/bolts starting to explode losing their shape.

The benefit of addressing the tower condition issues on Line 11 is to continue providing the service at a lower risk
of failure. In addressing these, associated condition issues with insulators and conductor/earthwire fittings can also
be addressed. It is expected that, due to increased risk of failure over time as the condition of the asset
deteriorates, remediation within the short — medium term is a more commercially viable option.

3. Related needs/opportunities

No related needs/opportunities have been identified.

4. Recommendation

It is recommended that options be considered to address the identified need/opportunity by 2023.
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Summary of results is attached below. Refer to supporting document in PDGS for full risk assessment.

Attachment 1 — Risk costs summary
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Number of Components
The number of components used in the Risk costs summary model has been derived as follows:

> Steel Structures: The extent of the steel structures on the transmission line with advanced corrosion
condition identified for renewal.

> Insulators: Associated insulators on the identified structures.

> Conductor/earthwire fittings: Associated fittings on the identified structures.
Probability of Failure

As per the Risk costs summary model.

Consequence of Failure

As per the Risk costs summary model.
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