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Statement of Trevor Armstrong

Chief Operating Officer — Ausgrid

I, Trevor Armstrong, Chief Operating Officer at Ausgrid, of Level 17, 570 George Street Sydney of

the State of New South Wales, affirm:

Position

| am the Chief Operating Officer at Ausgrid. | report to Vince Graham, the Chief Executive
Officer of Ausgrid. Ausgrid, Endeavour Energy and Essential Energy have common
governance arrangements including a common Chief Executive Officer. Networks NSW is
used to describe the operating model where Ausgrid, Endeavour Energy and Essential
Energy work cooperatively to achieve efficiency benefits and other reform initiatives under

these common governance arrangements.

As the Chief Operating Officer | am responsible for the day-to-day operations of Ausgrid.
The fundamental objective of this role is to provide value to customers in a manner that
does not compromise safety, network reliability or sustainability. My position description is

attached as Annexure 1.

Educational background and professional experience in the energy sector

3.

| joined Ausgrid (then known as Sydney County Council and subsequently as
EnergyAustralia) as a cadet engineer in 1986. | have held various positions at
EnergyAustralia / Ausgrid over the last 28 years, including in EnergyAustralia’s service arm,
Enerserve, where | worked in transmission construction, distribution planning and

operations, and project management.

| hold an engineering degree from the University of Technology, Sydney. | am a Fellow of
the Institute of Engineers and a Graduate of the Australian Institute of Company Directors. |
also completed the Advanced Management Program at INSEAD in 2010.

Prior to being appointed as the Chief Operating Officer at Ausgrid on 1 July 2012, | held the
position of Executive General Manager, Transmission & System Operations. This role
covered asset management of the transmission network, system control, design and

delivery of major capital projects and the engineering of the network.

Prior to my role as the Executive General Manager, Transmission & System Operations |
held the position of Executive General Manager of the System Planning and Regulation

Division. This division comprised: system planning; maintenance and replacement
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8.

planning; system control; regulation and pricing; major customer connections and metering;
and policy and standards. The System Planning and Regulation Division, amongst other

things, is responsible for the maintenance strategies for Ausgrid's network.
| am also a member of the Australia Energy Market Commission Reliability Panel.

My CV is attached in Annexure 2.

Background

10.

11.

12.

13.

This affidavit is made in support of Ausgrid’s revised regulatory proposal. The Australian
Energy Regulator (AER) has proposed, in its draft determination dated 27 November 2014,
inter alia, real reductions in allowable capital expenditure (capex) of 42% and operational
expenditure (opex) of 39% over the amounts proposed by Ausgrid in its substantive

proposal.

In my opinion, based on current information, the reductions proposed by the AER would
likely lead to substantial under investment by Ausgrid in both capital and operating
expenditure, and would compromise the safety, the reliability and the ongoing sustainability

of its network.

My opinion is based in part on my experience at Ausgrid (then known as EnergyAustralia)
of similar regulatory reductions by the Independent Pricing & Regulatory Tribunal (IPART)
in the 1990s. IPART recommended reductions in capex and opex by distribution network
service providers (DNSPs), including Ausgrid.

In the period 1995 -1999 (The first regulatory determination period for NSW DNSPs) IPART
allowed replacement expenditure (repex) averaging less than $20mpa or 0.5% of the then
replacement cost of the network. In the period 1989 until 2004 the allowance of repex was
increased to $40m pa or 1% of replacement cost. As assets typically have an average age
of 50 years, not 100 to 200 years, this caused the assets on average to increase in age by
approximately 2 years, even with the need to invest heavily in augmentation expenditure
(augex) (expenditure in relation to augmenting or building new networks to increase
aggregate capacity) due to the rapid increase in Air Conditioning systems being added to

the system at the same time.

In addition, over time investment in the network has not been steady. Sydney grew rapidly
in the 1960s and 1970s, following the need to stabilise the voltage for television in the late
1950s. Subsequently, Ausgrid proposed to IPART a repex plan of 2.4% of replacement
cost. — 2% long term sustainable level and 0.4% a ‘catch-up’ element reflecting the low
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14.

15.

repex for the prior 10 years. Regrettably, IPART reduced the repex program from 2.4% to
2% of replacement cost, a 17% reduction.

As a result of the level of allowances and reductions in repex, a backlog of replacement
projects and a series of zone substation fires and explosions occurred from 1999 until 2004.
The locations were Chatswood, Milperra, St Peters, North Sydney, Balgowah, Hunters Hill,
Crows Nest and Paddington.

During the same time the available augex for long term management of the network was
constrained due to the rapid growth in air conditioning load, particularly on the 11kV
networks. This decreased reliability levels (in particular, it increased the restoration time
after an outage). It is the 11kV network which contributes most to the service levels we

provide our customers.

Ausgrid

16.

17.

18,

Ausgrid is a New South Wales State Owned Corporation servicing 1.6 million homes and
businesses throughout Sydney, the Hunter, and the Central Coast. Importantly, it serves
key economic generating areas of the New South Wales including the Sydney Central
Business District and the Hunter coal mines.

The principal assets of the network comprise approximately:

(a) approximately 209 sub-transmission and zone substations, with associated control
and protection systems;

{b) approximately 469,000 poles;
(c) approximately 30,000 distribution substations;

{d)  40,000km of below and above ground electricity cables together with approximately
900,000 low voltage overhead house services;

(e) 2,390,837 meters; and
(f) 1,764 properties, comprising land and/or buildings.

The legislation framing Ausgrid’s regulatory determination includes:
+ Work Health and Safety Act 2011 (NSW),

+ the National Electricity Law (NEL) and National Electricity Rules (NER), which provide

for safe, reliable and efficient distribution services in the interest of consumers;

s Fair Work Act 2009 (Cth), which binds Ausgrid as part to enterprise agreements; and
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+ anumber of NSW electricity regulations, including Efectricity Supply (Safety and
Network Management) Regulation 2014, which impose standards for reliability,

vegetation management and bushfire risk management.

» Arange of environmental protection legislation including the NSW Protection of the
Environment Operations Act 1997 and the NSW Contaminated Land Management
Act, 1997.

Risk management in Ausgrid

19.  Ausgrid has adopted a risk management framework based on 1SO 31000:2009 - an
international standard for risk management. This risk management framework provides that
risks should be "as low as reasonably practicable" (ALARP). This refers to the level of risk
that is tolerable and cannot be reduced further without the expenditure of cost, time and/or
effort that is disproportionate to the benefit gained or where the solution is impractical to

implement.

20. Under the framework, risks should be identified, analysed, evaluated and then treated.
Risks are subject to ongoing monitoring and review. (See Company Procedure — Risk

Management, section 5.3 attached as Annexure 3).

21.  Under this framework Ausgrid recognises various categories of risk to its business,
including safety risk (being the risk of fatality/serious injury of employee or member of

public) and environmental risk {(being the risk of a significant environment incident)..
Safety risk

22.  Ausgrid recognises that there are inherent risks of operating electricity networks. The
assets used to run an electricity network carry significant risk; when assets fail in service
they can cause serious harm to customers, the community, Ausgrid's workers and the

environment. For example, asset failure may cause fires, explosions, and electricity shocks.

23. Further, Ausgrid's customer base includes 20,600 customers who rely on life support
technology. The National Energy Retail Rules recognise these customers as particularly
vulnerable to loss of power and place strict controls on the circumstances in which lite
support customers' supply may be de-energised. In addition, Ausgrid has special
obligations to ensure that life support customers are provided with information to assist
them to prepare a plan of action in case of any unplanned interruption and are given written
notice of any planned interruptions. Asset failure causing unexpected interruption to the

supply of those customers places their safety at risk.
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24.

25.

26.

27.

28.

Ausgrid's objectives with respect to investment and expenditure on the operations of its
business is also guided by the requirements of Chapter 6 of the National Electricity Rules,
which define the capital and operating expenditure objectives, including to "maintain the

safety of the distribution system."

Ausgrid considers that in order to comply with its regulatory obligations it is required to keep
its assets in good order so that Ausgrid does not increase the risk of harm to the public or
jeopardise the safety of its workers.

As a result, the first of Ausgrid's three core objectives in its current business plan is to
"continuously improve safety performance with respect to our customers, staff and the
public". The second and third objectives relate to maintaining reliability/sustainability of the

network, and containing tariff rises to customers to below CPI.

Ausgrid's asset management plan (attached as Annexure 4) specifies seven outcomes
which it considers will contribute to the achievement of those objectives. Those outcomes

are stated as follows:

(@) Assets added to our network are fit for purpose, the most economical choice on a

life-cycle basis, and clearly specified.

(b)  Assets in service are monitored and maintained in accordance with properly

developed maintenance plans.

(c) Asset management plans are regularly reviewed using multi-factor risk assessment

including safety, environmental, reliability and financial risks.

(d) Maintenance practices are kept efficient by a review cycle that ensures continuous

improvement.

(e) The effective economic life of assets is maximised by using condition based decision

making.

() Performance and condition data is collected and recorded to enable future analysis

in support of robust decision making
(g)  Asset disposal is recognised and managed as part of the replacement process.

Ausgrid considers that while all outcomes contribute in some way to the achievement of all
the objectives, in relation to safety, outcomes (a), (b), (¢) and (g) contribute comparatively

more to the achievement of its safety objective.
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29.

30.

31.

32.

33.

Ausgrid has developed a number of diagnostic tools to monitor the health of its network
assets, for example the age of assets, rates and history of failure, reasons for and

consequences of failure.

Ausgrid has also developed activities in order to mitigate safety risks, including asset
replacement plans and "Duty of Care" programs. The asset management principles are
focused on ensuring that Ausgrid meets these obligations at least cost. An overview of

Ausgrid's proposed replacement and Duty of Care plans is attached at Annexure 5.

Where asset failures can no longer safely be mitigated through maintenance, Ausgrid will
consider replacement, refurbishment or modification of the asset. For example, an asset will
be replaced where the asset fails in service, or where there is a risk of non-compliance with
regulatory obligations by not keeping the asset in service, or if the failure of an asset may

pose a safety risk which is deemed unacceptable.
Duty of Care programs include activities designed to address specified risks, including:

(a) workplace safety (such as covering exposed electrical assets);

(b) public safety (such the installation of anti-climb devices on towers and substation
fencing);

(c) fire mitigation (such as the installation of fire stopping and smoke detection
systems); and

(d) asbestos management (the removal of ashestos in cable pits, fire doors, etc). It
should be noted that due to the history of the Ausgrid network, asbestos
management is a substantial issue requiring both operational and capital
expenditure which will be required for this regulatory period and many future
periods.

A summary of the risky assets replaced and the Duty of Care programs undertaken by
Ausgrid over the 2010-2014 period is contained from page 10 of Annexure 5 referred to
above.

Environmental Risk

34.

Ausgrid’s environmental management system (EMS) adopts a holistic, integrated and risk
based approach to managing its environmental program. Ausgrid’s EMS is currently
certified to the Australian and International Standard AS/NZS |SO 14001:2004, having
demonstrated conformity with this standard by seeking external certification since 1996.
(See Ausgrid Environmental Management System Manual EM 002 29 October 2013
attached as Annexure 6).
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35.

36.

37.

38.

38.

40.

41.

42.

The EMS is a continual improvement process. In the EMS, Ausgrid first commits to an
environmental policy, then uses its policy as a basis for establishing a plan, which sets
objectives and targets for improving environmental performance. The next step is
implementation. After that, Ausgrid evaluates its environmental performance to see whether
the objectives and targets are being met. If targets are not being met, corrective action is

taken.

The results of this evaluation are then reviewed by top management to see if the EMS is
working. Ausgrid's management revisits the environmental policy and endorses new targets
in a revised plan. Ausgrid then implements the revised plan. The cycle repeats, and

continuous improvement occurs.
In summary, the EMS follows the repeating cycle of Plan, Do, Check and Act.

In particular in relation to environmental risk management, under the EMS, Ausgrid
regularly undertakes risk reviews of aspects of Ausgrid. The information sources used
during these reviews include Ausgrid annual report, organisational chart, applicable legal,
permit, licence and other requirements to which Ausgrid subscribes, purchasing data, safe
work method statements, safety data sheets, waste contract reports, incident and

inspection debriefs and meetings with relevant stakeholders.

During each risk review, the suitability of each aspect within the risk assessment process is
examined by confirming whether structural changes or changes to their activities have
occurred since the last review. If a new activity, product and service is identified or where
there is a material change to the aspect, these areas are considered for inclusion in the

next program and assessed during the next risk review for their relevance in the process.

Resulis of these risk reviews are then incorporated into an integrated risk assessment
database that is used to collate and analyse the data, identifying key aspects and impacts
for the company. The process also provides traceable links between aspects, impacts and

risk controls.

Each aspect of Ausgrid will be reviewed at least every two years and those areas with
higher risks will be assessed annually. The assessment frequency for each area is
recorded in EMShare. The risk reviews are recorded using a real-time form calied an

environmental risk record.

Once the aspects are confirmed, Ausgrid quantifies the level of the risks (and hence the
significance of the environmental impact) by risk analysis using information from Quality
Action Requests, Work Improvement Notices, incidents and inspections relevant to the
aspects.
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43.

44.

45.

46.

47.

48.

49.

Ausgrid then collates the risk reviews and assess any global legal changes and trends of

incidences, inspections and Quality Action Requests using the EMShare.

The annual environmental risk assessment information is fed into Ausgrid's annual
business risk assessment program to set objectives, identify areas for improvement and

determine controls necessary to mitigate that risk.

If any weakness or improvement is identified during the risk assessment, Ausgrid develops
and prioritises treatment actions to address those issues and collate those into Ausgrid's
risk management plan. This feeds into Ausgrid's annual environmental management

program called ESIP.

An overview of Ausgrid's Environmental risk assessment process is set out as follows.

Risk reviews S Annual risk Business ESIP,
. assessment 4 risk . management
assessment strategy & plan
« Aspecis *Risks, incl. *Causes *Objectives
«Impacts project risks | +Preventive & «Targets
«Risks | *Objectives corrective actions *Timeframes
«Controls | +Controls ; « Consequences +Responsibilties
“Weaknesses i *Threats & | +Risk profile
«Locals | weaknesses | +Treatment actions
actions | *Global ' | +Key risk indicators
actions ‘
\ el L » '\ vy \

Ausgrid's regulatory proposal

Ausgrid’'s regulatory proposal set out a forecast amount of $2.8 billion ($2013/14) for
operating expenditure for the 2014/19 period.

At the time the operating expenditure forecast was developed, Ausgrid management
considered that this amount was required in order to achieve the operating expenditure
objectives set out in the National Electricity Rules, being: (a) to meet or manage the
expected demand for standard control services over the period; (b) comply with all
applicable regulatory obligations or requirements associated with the provision of standard
control services; and (c) maintain the safety of the distribution system through the supply of

standard control services.

Ausgrid management also believed that the forecast operating expenditure amount
reasonably reflected the operating expenditure criteria in the National Electricity Rules,
being: (a) the efficient costs of achieving the operating expenditure objectives; (b) the costs

that a prudent operator would require to achieve the operating expenditure objectives; and
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(c) a realistic expectation of the demand forecast and cost inputs required to achieve the

operating expenditure objectives.

50. Of the total operating expenditure forecast amount of $2.8 billion; $1.26 billion was forecast
for maintenance; $1.54 billion was forecast for operations and support; and $37 million was

forecast for “other,” representing demand management initiatives.

51. The initial regulatory proposal (p 52) sets out a summary table of the forecast methods that
Ausgrid adopted for each of the operating expenditure cost categories, which is replicated
below in Table 1. The forecast methodology was also submitted to the AER as required
under the Rules in November 2013. The opex was based on the cost allocation method

also approved by the AER.

Table 1 — Summary of forecast methods in Ausgrid IRP

Base year Base year

Cost category Base year variation by historical Bottom up ;Opri';\':g Other
volume averaging PP
Inspection — vegetation 2
management
Inspection — all other v
costs
Corrective v
Maintenance  Breakdown v
Nature induced v
breakdown
Non-direct maintenance L
Engineering support v

Operation and

support Either base year or bottom up or combination thereof.

Cost savings /
productivity v
improvement

Other opex  Non network alternative -
programs

v i.e. AER's

Debt raising cost method

52.  As can be seen from the table, the operating expenditure group “Maintenance” includes the
cost categories of: Inspection - vegetation management; Inspection - all other costs;
Corrective; Breakdown; Nature induced breakdown; Non-direct maintenance; and

Engineering support.

A small component of this cost will be forecasted using the base year approach
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53.  With the exception of two cost categories in the Maintenance Group, “Inspection - all other
costs” and “Nature induced breakdown”, all cost categories in the Maintenance group are
forecast using a base year approach.

54.  The base year approach is one where the current actual cost (in this case, the actual cost
from 2012/13) associated with these activities is taken and adjusted to account for future
changes in Ausgrid’s circumstances, operating environment, regulatory obligations, and
changes in demand and cost inputs.

55.  Actual total operating expenditure on maintenance activities in 2012/13 was $235.4 million.
That is, in 2012/13 it actually cost Ausgrid $235.4 million to undertake these maintenance
activities. See Table 2 below for a breakdown of this total by cost element.

Table 2 - Percentage of program expenditure by cost element
Program Labour Materials Cg ntrz_acted Other
ervices
hiahes 44% 3% 43% 1%
Maintenance
Corrective o
NiE e 62% 7% 19% 12%
Breakdown i
N s 65% 6% 12% 16%
Nature Induced 5
NG ain 76% 2% 4% 19%

Total . - 4
TS 56% 5% 27% 13%
Replacement 44% 20% 22% 13%

Duty of Care 35% 12% 42% 11%

HV & LV Capacity 34% 17% 34% 15%

Cust Conns & o 5 o
St 39% 34% 16% 12%
Public Lighting 39% 21% 24% 16%
Area Plans 21% 20% 52% 7%
Total Capital 31% 19% 37% 12%
AER draft determination

56.

The AER’s draft determination provides a total operating expenditure allowance of $1.7
billion ($2013/14). This equates to the following allowance for operating expenditure in
each year of the regulatory control period relative to the forecasts in Ausgrid’s regulatory
proposal:
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Ausgrid’s 565.1 566.2 574.2 568.9 568.4| 2842.9
proposal

AER draft 337.5 342.2 349.8 343.2 349.2 1721.9

decision

Difference -227.6 -224.0 -224.5 -225.7 -219.21 -1120.9
57. In2014-15 to date, Ausgrid has been operating in accordance with the expenditure

allowance in the transitional revenue determination, which exceeds the expenditure

allowance for 2014-15 in the AER drait determination.
Areas of expenditure and operations

58.  Ausgrid's expenditure in relation to its electricity distribution business compromises two

categories of expenditure, capex and opex.
Capex
59.  Ausgrid's assets fall into two categories: network assets and non-network assets.

Network assets

60.  Network assets are assets that form part of the electricity distribution network. The main

types of network assets are:
(a) Poles;
(b)  Columns (used for structural support of public lighting services);
(c)  Cables (both overhead, also referred to as “conductors”, and underground);
(d)  Substations, principally comprised of transformers and switchgears;
(e)  Protection equipment;
(f) Control equipment; and
() Meters.
61.  Ausgrid’s capex on network assets consists of four sub-categories of expenditure:

(a)  Augmentation expenditure in relation to augmenting or building new networks to

increase aggregate capacity;

Page 11 of 37




62.

63.

Poles

64.

65.

66.

(b) Replacement expenditure, in relation to replacing components in the existing

network;
(c) Compliance expenditure, in relation to compliance obligations; and

(d)  Connections expenditure, in relation to work on existing network to enable supply of

electricity.

Ausgrid determines the life of the assets on the basis of the Valuation of Electricity Network
Assets - A Policy Guideline for New South Wales Distribution Network Service Providers
issued by the New South Wales Treasury (the Policy Guideline). A copy of this document
is attached as Annexure 7. Ausgrid also assesses asset life based on condition based

monitoring and asset inspections.

It should be noted that, relative to the Victorian and South Australian DNSPs, Ausgrid (on
the basis of percentage of assets greater than mean economic life) is the oldest network in
that group. The AER's analysis of the relative age of assets, assessed by the proportion of
assets greater than 50 years old demonstrates that the Ausgrid assets are the second only
to the South Australian Power Networks assets in age. The age of the SAPN assets is
somewhat skewed however, due to the long life assigned to a particular asset (the Stobie
poles) in its response to RIN. While age is not the determinative factor for repex and opex
requirements, it does influence the overall level expenditure required to manage the
network over the long term, relative to those networks with younger assets due to

technological advancements in equipment and longer remaining life.

Ausgrid’s network has more than 469,000 poles. More than 90% of the poles are wooden
poles including wooden poles staked. The remainder of Ausgrid's poles are concrete poles

and steel poles.

The accepted standard life of wooden poles is 45 years with a maximum potential life of 50
years (see page 53 of the Policy Guideline). Ausgrid has some of the oldest pole support
structures in Australia with a number of the regal species timber poles being over 80 years
old. As at 30 June 2014, 34.87% of Ausgrid’s wooden poles were over the standard life
(see Table 6 at page 9 of the Asset Condition & Planning Summary — ACAPS4001 Poles,

attached as Annexure 8).

There are two types of pole failures — self failure (eg poles become fragile overtime and fall

because of gravity) or failures induced by external factors (eg collisions caused by cars).
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67. Pole failures cause safety and reliability issues. Therefore, Ausgrid has taken measures to
address pole failures both before they occur (preventative measures) and after they have

occurred {corrective measures).

68.  An example of a preventative measure is the pole inspection regime. Every pole in
Ausgrid's network is inspected every five years. Poles are inspected systematically in a
street by street, suburb by suburb manner to ensure that this five yearly inspection is
undertaken efficiently. As a result of this inspection program, Ausgrid is informed about
gach pole's condition and any replacement requirements. The inspection of wooden poles
involves digging about 350-400 mm into the ground, drilling a hole in the pole at around
100mm below ground and taking measurement of the wall thickness. Wall thickness is a
measure of the remaining good wood after allowance has been made for internal defects
and any rotten or defective external timber. If the wall becomes too thin, the strength of the
pole is compromised and the pole is likely to fall. By comparison, the inspection for
concrete or steel poles is primarily a visual check, afthough some excavation may be

conducted in certain circumstances (for example, if damage is observed).

69.  Depending on the result of the inspection, different actions may be taken regarding the

wooden poles. These actions may include:

(@)  Applying chemicals to the pole to avoid external factors {eg insects or fungus)
affecting the life of the wooden poles. This is done by contractors at the time of
inspection. Pole preservatives (boron and fluoride rods and wraps) are applied to all
poles at the time of inspection, with the exception of newly installed non-Blackbutt
species CCA treated poles, which are routinely treated 15 years after installation. In
addition, Ausgrid applies treatment for termites and heartrot based on the inspection

results; or

(b) Replacing the pole. The pole will be replaced if its condition requires so (eg severe
bottom rotting); or

(c) Strengthening the pole. This involves driving steel reinforcement to the bottom of the
pole to support the pole if this will be able to extend the usable life of the pole. This
process is often described as "staking" a pole. Ausgrid estimates that approximately
23,000 poles to date have been strengthened by staking. The reason the remainder
of poles are not staked is that staking is not always feasible and may not always
extend a pole’s usable life. Where staking is successfully done, it usually extends

the life of a pole by approximately 10-15 years.

70.  Ausgrid uses a procedure (Ausgrid Network Standard — NS 145 Inspection and Treatment

Procedures, attached as Annexure 8) for pole inspection and requires contractors to
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73.

74,

75.

manage and report on their work using Ausgrid's Mobile Asset management System
devices which once synchronised downloads the completed pole inspection notifications

into the SAP system.

The optimal time of the inspection has been determined using the Failure Modes Effects

Criticality Analysis process and assesses costs versus failure modes and outcomes.

Ausgrid has a very low tolerance of pole failures because of the higher density of customers
within the area it covers. Ausgrid has many poles along major roads in Sydney. If a pole
was to fail, there is a high probability it may injure individuals, as well as causing a traffic
disruption. The potential ramifications of pole failure are summarised in Table 3 below (refer

to page 24 of the Asset Condition & Planning Summary, Annexure 8 above )

Table 3 — Consequences of Pole Failure

Pole failure Likelihood Consequence Risk
Catastrophic failure of the pole due Electric shock leading to injury, Unlikely Catastrophic
to rot, termites or other driver electrocution/fatality of Ausgrid
employee or member of the
general public due to fallen
conductorsete1)
Catastrophic failure of the pole due | Bushfire risk caused from fallen Unlikely Catastrophic
to rot, termites or other driver assets
Catastrophic failure of the pole due Mechanical Impact Unlikely Major
to rot, termites or other driver (Note:1)
Failure of the pole due to rot, Mechanical Impact, electrical Possible Moderate c3
termites or other driver hazard and fire risk (Nete:3)
Failure of the nail Mechanical impact and electrical Unlikely Minor
hazard

Ausgrid considers that the inspection regime is able to identify 99% of potential safety
issues with wooden poles. Ausgrid's pole failure rate in recent years has been
approximately one failure per 56,000 poles per year. The consequence of failure cost, as
per the Risk Quantification Model, has been evaluated at $474,820.00 (refer to page 27 of
the Asset Condition & Planning Summary, Annexure 8 above).

Almost 100% of the inspection regime has been sourced from external contractors. These
contractors are selected through an open tender process in accordance with Ausgrid

policies. Ausgrid's procurement policy and process manual are attached as Annexure 10.

A second preventative measure is Ausgrid's Blackspot Program. This program involves
Ausgrid obtaining data from New South Wales Roads and Maritime Services (RMS)
regarding motor vehicle incidents (eg collision with poles). Ausgrid studies the data and
allocates the poles that are more frequently or likely to be driven into to another location.
Approximately five to 10 poles are reallocated each year as a result of this program. A

letter from RMS to Networks NSW regarding the program is attached as Annexure 11.
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786.

77.

78.

In a very limited set of circumstances poles will fail despite the inspection regime
undertaken by Ausgrid. Poles may also fail, for example, due to a heavy storm or because
of a motor vehicle accident involving the pole. The main corrective measure is replacing

the pole after an actual failure occurs.

Of all pole replacements approximately 20% is outsourced via a competitive process. As
part of the development of the Asset Condition & Planning Summary document, a review of
internal and external delivery costs associated with pole replacement and staking was
undertaken. The review provided an informed view in the development of efficient unit

rates, that were then used as part of the submission,

A break-down of poles currently in commission and the number of poles replaced in recent
years are set out in Table 4 below. Ausgrid considers that the number or pole replacements
required in the next regulatory period will be of a similar magnitude. (The number of total
replacements was required to be apportioned between particular designated categories for

the purpose of responding to the RINs, and consequently are not in whole numbers).
Table 4 - Break-down of poles in commission and number of poles replaced

Replaced Replaced Replaced Replaced Replaced

Total poles by:

Feeder type

Currently in
commission

in
2008/09

in
2009/10

]
2010/11

in
2011112

in
201213

Total CBD poles 507.00 1.83 4.09 4.15 4.19 3.49

Totai urban poles 360055.00 1287.57 2727.61 2769.96 2793.54 2331.60

Total rural long

poles 7904.00

30.08 63.73 64.72 65.27 54.48

Total rural short

769.98
poles

111643.00 428.13 900.19 926.21 9256.40

Columns

79.  There are approximately 49,000 columns in Ausgrid. These columns are generally used to

provide a structure support to public lighting services.

80. Bulk replacement of public light bulbs takes place every three years. In bulk replacement
all bulbs are replaced, whether or not they are faulty. There are two drivers for bulk
replacement:

(a) reducing the number of ad hoc replacements as ad hoc replacements are expensive

to undertake when compared with bulk replacement over time; and
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{b) to comply with the guantity of light standard in the Public Lighting Code, as the

volume of light generated from a bulb reduces over time.

81. Bulk replacement is contracted out. The same procurement policies and tender processes

apply to contracting out of bulb replacement as referred to at paragraph 74 above.
Cables
82.  There are two types of cables:

(a) underground, representing approximately 45% of the network; and

(b) overhead, representing approximately 55% of the network (overhead cables are also

referred to as conductors).

83.  There are a variety of risks associated with cable failures. The main risk associated with
overhead cables is a failed conductor dropping onto the ground "alive”. This may start a

bushfire or cause electric shocks to individuals.

84.  The second major risk arises in relation to oil filled cables. It is possible that oil may leak
from the cables, polluting the environment as a result of failure or third party damage. For
example, from 1999 until 2004 Ausgrid experienced oil leaks from its cables on average of
3000 litres per month. As a result of the environmental consequences Ausgrid (then
EnergyAustralia) had a meeting with the New South Wales Environment Protection
Authority on 29 October 2002 to discuss specific requirements in relation to managing oil
leakage related issues. A copy of the draft notes from the meeting is attached as Annexure
12. Ausgrid developed the Oil filled cable equipment strategy developed with the
Environmental Protection Agency, under which it agreed to replace 132kV oil feeders over
a period of time to reduce the likelihood of oil damaging the environment. The oil filled cable
equipment strategy developed and maintained in consultation with the EPA is attached as
Annexure 13.

85.  Ausgrid has taken the approach to allow underground low voltage cables to operate until
they fail as long as there is no imminent risk to safety. This is factored into the capex in

relation to cables.

86.  Ausgrid conducts inspections of overhead conductors and their structures at the midpoint of
the five year cycle of pole inspections referred to above in paragraph 68. This staggering of
inspection cycles ensures that each pole is sighted every two and a half years so that any
necessary treatments or visible issues with the pole can be identified.
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87.

88.

89.

90.

g1

82

Conductors are replaced:
(@) ad hoc, when they actually fail; or

(b) if they belong to a class of cables which are known to pose safety or environmental
issues (eg a class of cables that have common safety issues and are from a

particular cable manufacturer).

An example of a class of cables known to posed safety issues is Consac LV cables which
have deteriorated faster than similar cables of other brands. Another example is the steel
wire overhead conductor program. When the steel wire fails it has the potential to result in
an increased risk of bushfire This program replaces steel wire in bushfire prone regions,

such as the Hunter region.

An example of cables which may pose environmental risks are Ausgrid's "oil filled cables".
Ausgrid has approximately 420 kms of cables which are "paper insulated fluid filled", also
known as self-contained fluid filled cables. This represents approximately 4% of Ausgrid’s
underground network. The function of the cable fluid is to improve performance of the cable
by filling voids present in the paper insulation and so avoiding cable breakdown. The cables

were installed mainly in the 1950s through to 1970s.

As a result of being buried in the ground, these cables are subject to environmental and
mechanical stresses as well as the electrical stresses they experience through normal
operation as part of the electricity network. Where these stresses result in damage of the
metal sheath containing the insulating fluid it is possible that this fluid can leak into the
ground, either from continuous small leaks or infrequent catastrophic leaks, which requires

prompt excavation and repair.

Ausgrid is required to report to the EPA any leaks greater than 5 litres per day. During
2013/14, 11 cable leaks triggered this threshold and Ausgrid is currently being investigated
by the EPA for one of the most recent leaks that occurred in December 2014, where cable

fluid entered a nearby creek.

The fluid filled cables are in continuous use and are an essential part of Ausgrid’s supply
network, and therefore cannot routinely be taken out of service except for brief periods
necessitated by the need for maintenance and repair. Minimising the environmental risk
associated with the operation, maintenance and repair of fluid filled cables is an important

environmental priority for Ausgrid.
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Substations

93.  Substations are where voltage of the electricity is transformed to prepare for long distance

transmission, or transformed to a lower voltage for distribution.
94, The major components of substations are transformers and switch gears.

95.  Transformers are inspected every one to six years (subject to different types of
transformers) and are done in-house. Distribution transformers have a life of 45 years and
are replaced rather than being fixed if they fail, because the cost of replacement is usually
lower than the cost of repair and refurbishment, relative to the life gained via a mid-term

investment.

96.  The switch gear is also inspected every one to six years, depending on the type of switch
gear. By way of example, some high voltage switch gear is inspected every three years.

The inspection involves:

(a) for oil circuit breakers, collecting oil samples and analysing the oil samples to check

the veracity; and

() for electronic circuit breakers, conducting functionality tests on them.

97.  Switch gear is replaced when it fails, when it is approaching the end of its life or belongs to

a class of equipment that have shown common safety issues. By way of example:

{c) Ausgrid has many 11kV switch boards (deployed many years ago) which require
replacement as that technology is now obsolete; and has the risk of causing a wide

spread outage for an extended period of time.

() A class of 132kV switch gear has been identified as having common safety issues
and is being replaced.

98.  Ausgrid is reluctant to outsource the inspection and maintenance of zone substations and
sub-transmission substations to external service providers primarily due to safety concerns
and the critical nature of the supply arrangements. | note that in 2010 there was a
TransGrid fatality at their Sydney East substation when a contractor was killed due to
unfamiliarity with the technical operation and safety requirements at their site.

Protection equipment

99. Protection equipment refers to technology which monitors power loads in the network, and

sends a signal to a switch which may cut or re-route the power o address any problems
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100.

101.

102,

103.

(for exampile, in the event that a piece of equipment fails and creates fault conditions which

result in excessive fault currents).

There are many different types of protection equipment. The protection equipment on the
low voltage network is typically a fuse, which in the event of a fault acts to break the circuit.
The protection equipment at zone substations is usually more complex utilising electronic

equipment.

An equipment monitor is used to monitor the system. Ausgrid conducts functional checks,
on different inspection cycles ranging from one year to six years. Some protection
equipment may be checked every year, eg protection equipment around a nuclear reactor,

hospitals or air force base, or equipment that is known to be less reliable.

During the inspection, Ausgrid will check whether every part of the system is functioning
normally. The inspection is conducted by internal staff, rather than being outsourced, due
to the highly specialised expertise required.

Protection equipment is replaced on condition, ie it is replaced when it fails or shows signs
of decreased reliability. The expected life of Ausgrid’s protection equipment is 25 years.
However, this has been decreasing as more advanced electronic protection eguipment is
introduced. The additional electronics in this protection equipment has resulted in it having

a shorter life span.

Control equipment

104.

106.

106.

Control equipment (known as supervisory control and data acquisition system, SCADA) is
an electronic / computerised system. Ausgrid has two control rooms (one in Sydney and

one in Newcastle).

Some parts of the control system of Ausgrid were deployed many years ago and are
becoming harder to maintain (eg due to limited availability of replacement parts and
unavailability of relevant expertise and experience in the market place). Ausgrid takes two

measures to deal with this issue, depending on size and scalability:
. to deploy new control systems and retire the old system; or

. to organically replace components in the old system with modern technology
components, This requires deep knowledge of both the old system and new

components.

Both of these measures have limitations due to reliability and safety considerations, and
there is a limited rate at which these measures can be employed.
Page 19 of 37

T Lz




107.

The testing, inspection and replacement of control equipment is performed by Ausgrid
employees. The frequency of testing and/or inspection of the control equipment ranges
from one month to three years, depending on the criticality of the equipment. The control
equipment constantly feeds back information regarding its condition to the controi room,
including sending signals if it becomes less stable or faulty. The equipment is replaced

based on condition.

Meters

108.

109.

Ausgrid owns most of the meters in its network. The meters are replaced based on

condition, ie they either fail or belong to a class of metres that are inaccurate or unsafe.

Ausgrid conducts sample testing of meters under metrology rules (in the Metrology
Procedure: Part B: Metering Data Validation, Substitution and Estimation Procedure for
Metering Types 1 — 7) to test the accuracy of meters and then make decisions as to
whether replacement of meters will be required. The testing and replacement of meters are
conducted by Ausgrid employees. Meters must comply with the testing regime as approved
by AEMO. Meter reading and connecting/disconnecting meters to customers are all
outsourced, The same open tender processes apply to the outsourcing of meter reading

services as described in paragraph 74 above.

Non-network assets

Property

110.

Fleet

111.

Ausgrid operates 31 depots. Depots are typically owned rather than leased by Ausgrid.
Ausgrid has consolidated some depots (eg Chatswood and Zetland) to be more cost
efficient. Ausgrid needs to maintain a certain number of depots to ensure the coverage its
network, including to avoid long response times for planned or emergency situations,

reduce risks to the public and avoid reducing its service levels generally.

Ausgrid has 2,732 fleet vehicles, which comprises 869 leased vehicles (31.8%); 1148 light
commercial owned vehicles and 715 heavy owned vehicles. Large commercial vehicles
and heavy fleet are owned by Ausgrid, as they are specially designed and used when
performing work on the network. These include elevated work platforms, which lift staff up
to perform work on poles or overhead cables, borers which hold poles for pole replacement

or fixing, jinkers that carry poles and specially designed trailer trucks.
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Computer hardware and software

112.

Opex

113.

114.

A quarter of the IT spend is on outsourced services (27%). These services include data
centre facilities, management of servers, hardware maintenance and some application
support services. Software licensing, telecommunication services and hardware leasing
account for another 35% of the total IT spend. The software, telecommunications and
leasing are critical to support the running of the electricity network and maintaining the
network assets. The remaining IT spend relates to the operational management of ICT
applications and vendors to maintain the technical currency, scalability and capacity of
existing ICT systems and assets in a prudent and efficient manner reducing the risk of
potential failure and/or unplanned production outages to critical business processes.

Ausgrid, in its Initial Regulatory Proposal dated 30 May 2014 (IRP), determined an opex
requirement based upon the opex needed to maintain the safety and reliability of its
network assets and the operation of the network, Ausgrid grouped its opex into the
following categories: maintenance, operation and support, and other opex (referring to

demand management costs).

As set out in Table 1 above, for each group and cost category, Ausgrid adopted a fit for
purpose approach to forecasting its opex. The approach included the following methods:

(a) Base year method: the current actual cost adjusted to account for future changes in
Ausgrid's circumstances, operating environment, regulatory obligations and changes
in demand and cost inputs. This method was used to forecast to forecast the

majority of Ausgrid's operational costs.

{b) Base year by variation of volume: is the base year method adjusted for a prediction
of volume of tasks that varies from the base year volume, and is used to forecast

system maintenance inspection opex.

(c) Base year historical method: this involves taking a historical average of the costs (in
$2013/14) captured during the first four years of the 2009-14 regulatory period and
substituting the average for the base year actual opex. It was used to forecast

nature induced breakdown costs.

(d) Bottom up method: this method derives the total forecast opex by taking into
account all the inputs and factors relevant to the activities being performed (for
example, number of tasks, the cost types required to perform each task such as

labour and materials and the price of these cost inputs).
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(e) Top down approach: this involves a modelling approach to estimate future capex
based on ‘it for purpose’ considerations such as historical expenditure, and future

drivers including changes in the number of connections,

) The method as adopted by the AER in respect of debt raising costs.

115. Following the AER’s Draft Determination dated 27 November 2014, Ausgrid revised the

opex requirements for its Revised Regulatory Proposal (RRP) in the following manner:

(a) Updated the 2014/19 forecast opex requirements to consider the outcomes of the
2013/14 audited regulatory accounts;

(b) Updated the 2014/19 forecast opex requirements to include updated forecast of
ongoing workforce requirements based on current levels and included progressive

improvemehts in labour productivity;

() Updated the redundancy costs associated with the progressive reduction in our
forecast workforce requirements, which are required to be paid as a regulatory
obligation imposed by an enterprise agreement certified by the Fair Work

Commission in accordance with the Fair Work Act;

(d) Proportionally reduced our non-labour operating costs for efficiency and labour

productivity improvement opportunities; and

{e) Reflected updated labour cost escalation in line with the AER’s draft determination.

116. | set out below further details of Ausgrid's opex. The two main classes of Ausgrid’'s opex are

vegetation management costs and labour costs.
Vegetation Management

117.  Vegetation management is 95% outsourced to external suppliers (the internal cost is
confined to contract management). Ausgrid has developed the Technical Documentation —
Vegetation Management Services (attached as Annexure 14) as the specification for
managing contractors. The contracts are performance based. Some of the requirements

for contractors are in the Annexures of this document:

. Appendix E Training Matrix, which sets out training that contractors’ operators are

required to have for various tasks;

. Appendix H Key Performance Indicators, which shows that the contracts are

performance based and sets out the key indicators for measuring performance;
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118.

119.

120.

Appendix K, Vegetation Management Common Requirement (VMCR]} (the current
version, v7.4). The VMCR is the minimum performance standard that the contractors
must comply with when performing their contracts regarding vegetation management.
The VMCR is generally based on ISSC 3 Guideline for Managing Vegetation Near
Power Lines {(attached as Annexure 15) with some additions and amendments to

better manage risk. Contractors that do not perform to the standard are replaced,

Appendix J, Exceptions table, which sets out times when there are exceptions to the
minimum vegetation management clearing requirements. The exceptions are
typically variances out of practicality concerns, which may involve less cutting than
the minimum vegetation clearing requirements in certain cases, or more cutting than
those requirements in certain cases (and whether or not a discretionary rate would be

paid to contractors for additional cutting);

Vegetation management contracts are long terms contracts, usually 3 year terms with an

option to renew for another one year. The tendering and outsourcing of vegetation

management has been in place for approximately 8 or 8 years.

More generally, Ausgrid has developed a Tree Safety Management Plan (Draft) as required

by the Electricity Supply (Safety and Network Management) Regulation 2014 which

provides for Ausgrid to:

minimise the possibility of accidental electrocution;

minimise environmental harm, including minimising damage or destruction of

vegetation;
reduce the risk of fires caused by electricity; and

prevent destruction, damage or interference with Ausgrid’s Network and as a result,

reduce the risk of power interruptions to the community.

A copy of this plan is attached as Annexure 16.

Labour

121,

Ausgrid's total head count (including labour hire} is around 5,368 as at 31 December 2014,

This figure excludes 30 employees who are employed by Ausgrid but in effect perform work

for Network NSW (therefore Ausgrid bears only a proportion of their cost). The break-down

of head count by division is as follows in Table 5.
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Table 5 — Ausgrid headcount by division

Division Head count

Chief Engineering 470
Finance and Compliance 319
Health, Safety and Environment 86
Information, Communication and 277
Technology

Network Development 615
Network Operations 2756
People and Services® 845
Total 5,368

122. Staff in Network Operations division perform various tasks, including physical maintenance,
certifying and inspecting, and customer care (such as new connections and connecting

power during outages). They can be divided into the following groups:

. 3 regional groups, by geography: North (above central cost); South (south of
Sydney Harbour) and Central (in between north and south). These staff work

on the distribution network (poles, wires, substations).

. Transmission group: this is based in the Sydney basin but operates across

entire network area, performing work exclusively on transmission assets.

. Network connections group: this group manages the customer/connection
process and staff include installation inspectors and contestability (Accredited
Service Provider) inspectors. These staff inspect and certify new connections,
which usually involve the customer paying an external contractor to perform
the connection. This group also comprises some back office staff and

designers.

J System control: this group manages the control and switching of the entire
network. It comprises staff working in two control rooms, as well as field staff,

engineering staff, and emergency service operatives.

. Operational performance group: this group conducts performance reporting,
acts as an interface between network development and network operations (ie
in ascertaining requirements for maintenance), and incorporates

administration staff for the broader network operations division.

% Includes apprentices, consistent with AER reporting requirement.
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123.

124.

125.

126.

Field staff (ie staff that perform tasks near or in relation to the network) need to meet certain
qualifications before they can operate near the network. Generally the qualification of field
staff will fall into one of three categories and they perform different duties in accordance

with their qualifications:

. Substation technicians have an electro technology qualification. The largest number
of staff have this qualification. There are several strands of substation technician with
differing levels of training in addition to the common base qualification (eg roles range
from substation technician in regional groups, through to working in the protection

area, or field operators that do switching).

. Line workers perform work on the overhead network. Line workers in the
transmission group work on transmission assets while those in the regional groups

work on distribution assets.

. Cable jointers perform work on the underground network, as well as termination of
cables in substations, in both transmission and distribution regional groups.

Transmission cable jointers are specifically trained to work on transmission assets.

Employment policies and agreements

Ausgrid has an Enterprise Agreement, attached as Annexure 17.

This Enterprise Agreement has recently passed its nominal expiry date. A new enterprise
agreement is currently being negotiated between Ausgrid and the unions. The unions have

rejected Ausgrid’s offer made on 26 November 2014.

Ausgrid is offering a two or three year agreement with a continuation of no forced

redundancy for the life of the agreement. The main terms of the offer are:

(a) up to 2.5% salary increase per annum, for a number of competitiveness initiatives,

including:
(i) aligning long service leave to the industry standard;
(i)  limiting the scope of the Qualified Supervisor Electirical Work Allowance;

(i)  reducing the benefits offered under the Overtime and On Call Arrangements;

and

(iv) revising the salary maintenance policy and an associated redundancy and

redeployment memorandum of understanding.
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(b) 0.4% increase per annum for the equity initiatives as a package, including:
(i) Freezing Electrical Safety Rules Allowances at the current rate;
(i)  Ceasing the Qualified Supervisor Electrical Work Allowance;

(i)  Equalising the superannuation top-up. This relates to employees who are in
the Defined Benefit Superannuation Scheme, governed by Energy Industries
Superannuation Scheme Trust Deed (Consolidation as at 20 August 2011)
(attached as Annexure 18);

(iv)  Reducing minimum payment for callout and planned overtime from 4 hours to

2 hours;
(v}  Consoclidating a number of miscellaneous allowances; and

(v  Removing the current performance bonus available to Professionals,
Managers and Specialists based on the achievement of predetermined

performance targets.

{c) Modernising certain agreement clauses contained within the current agreement.

127. The slides for the presentation to the unions summarising the offer and a copy of the

revised enterprise agreement as proposed by Ausgrid are attached as Annexure 19.

128. As the new enterprise agreement is still being negotiated and the conditional offer has been
rejected by the unions without making any counter offers, the current agreement continues
in force and it is impossible to predict with accuracy the terms of the new enterprise

agreement that will be entered into.
Requirements of operation in NSW

129. The key (electricity) legislative and licence conditions/obligations binding Ausgrid in its
operations are set out as follows:

0] Electricity Supply Act 1995;

{ii) Electricity (Consumer Safety) Regulation 2006;

(i)  Electricity Supply (Corrosion Protection) Regulation 2014;
(iv)  Electricity Supply (General) Regulation 2014;

(v}  Electricity Supply (Safety and Network Management) Regulation 2014;
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(vi)  Market Operations Rule (NSW Electricity Business to Business Procedures)
No 1 Of 2013

(vii) Ministerially imposed licence conditions for Distribution Network Service

Providers:
(A) Conditions 1 to 13; and
(B) Conditions 14 — 19.

130. A more comprehensive list of legislations and regulations that Ausgrid must comply with is
attached as Annexure 20 “Company Procedure - Legislative Register” and “Environmental

guidelines”.

131.  Ausgrid may also be subject to specific requirements imposed by regulators. For example,
Ausgrid (then EnergyAustralia) developed a strategy to reduce the environmental risk

poses by oil filled cables in conjunction with the AER (discussed in paragraph 84 above).
Steps taken to increase efficiency and reduce costs

132. In April 2012 the NSW Government established the Network Reform Program, a restructure
of the three NSW DNSPs with the objective of continuously improving safety performance,
maintaining network reliability and striving to contain average increases in our share of
customers’ electricity bills at or below the Consumer Price Index (CPI). That restructure
commenced on 1 July 2012.

133. Under these programs Ausgrid targeted significant cost savings over the period 2012-16
compared to the projection in the 2011 Statement of Corporate Intent. From July 2012
Ausgrid commenced implementation of the Network Reform Program covering four main

areas:

(a)  The operating model program is continuing to be implemented across Ausgrid. This
program involved the implementation of new organisational structure and processes.
Ausgrid reviewed the functions and activities of each division of the organisation and
developed strategy to minimise the structure of the division, where possible. As at
June 2014 Ausgrid had reduced staff numbers by 465 as a result of this program
generating a recurring benefit of approximately $50m and incurring redundancy cost
of $31m.

(b)  Capex reductions have been gained through the implementation of planning reviews
and revised governance and risk management frameworks, such as the CASH
methodology. The changing management structure and the impact of customer

o 7Y
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demand on the need for growth assets drove Ausgrid to undertake a significant
review of its projected capital expenditure. This review aligned with the introduction
of a revision to Ausgrid's capital governance and risk management framework
including the introduction of the Capital Allocation Selection Hierarchy (CASH)
methodology. This methodology involves the assessment and ranking of proposed
investments in order to present recommendations for the optimal range of a risk
prioritised investment portfolio to the Networks NSW Board. The combination of the
revised capital program and the introduction of the CASH methodology for
governance review has resulted in a reduction of approximately 24% or $1.4bn for
the period FY15-19 in the portfolio investment plan compared to the 2012 Forecast.

(c) The Policy and Strategy workstream focused on the optimisation of policies and
strategies adopted by the business. it focused on a number of areas such as
property management and fleet which has delivered strong benefits through the

reduction in fleet:

(i) Property management — Ausgrid focused on the divestment of properties
surplus to the longer term needs of the company. Ausgrid sold some of the
properties it owned to achieve savings in property. This includes the sale and
lease-back of the head office building in FY2014 and the sale of unused land
and air space at its Belmare Park property in FY2015.

(i) Reduction in fleet. In 2014, Ausgrid reduced its fleet size by 583 vehicles by
developing policies which reduced the fleet requirements and identifying
vehicles which were excess to requirements. The savings achieved are
shown in Table 6 below. Fleet size continues to be reduced.

Table 6 - Savings from fleet saving initiative ($)

Network FY13 FY14 Q1 F14Q2 FY14Q3 FY14Q4 FY1l4

Reform
Program
Savings

Fleet | Opex 678,100 591,369 904,834 | 1,244,943 | 2,289,744 | 5,030,889
savings

Fleet | Capex 2,843,779 | 1,573,689 | 2,690,764 | 1,882,866 | 4,449,878 | 10,597,197
savings

(d)  The adoption of procurement strategies to obtain benefits for the business. Ausgrid
has developed a robust procurement policy to ensure value for money. Ausgrid's

procurement policy and process manual are attached as Annexure 10.

134, In addition to the Network Reform program, Ausgrid has implemented / is implementing a
number of management cost saving initiatives, including:
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135.

136.

(d)

(e)

(1)

Mix & Match Program for field staff, including voluntary redundancy. The Mix &
Match Program allows a staff member to voluntarily relocate to another position
while the staff member in the other position chooses voluntary redundancy. This
program is 50% complete. Benefits of $5.2 million dollars were achieved in FY2014

(with redundancy costs at $3.1 million);

Fleet, in relation to extending lives of vehicles through amending lease terms and
terminating existing leases for surplus vehicles, 100% complete, achieved $5 million

in actual savings for FY2014;

Travel and accommodation, in adopting a revised policy and more rigorous approval

processes, 60% complete, achieved $0.6 million in actual savings for FY2014;

Purchase cards, reviewing and adjusting credit card limits, 100% complete,

achieved $1.8 million actual savings for FY2014;

E-tags, in relation to business travel, 50% complete, achieved $0.4 million dollars

actual savings for FY2014;

re-negotiating its electricity supply contract for its offices and depots to achieve
electricity cost savings, 100% complete, achieved $1.8 million in actual savings in
FY2014;

reduced funding for staff club contributions, 100% complete, achieved $0.2 million
(annualised) in actual savings for FY2014;

updating Ausgrid’s taxi policy, (this project is 50% complete, benefits have not yet

been realised); and

reviewing administrative support staff requirements, including identifying roles
surplus to future operations (this project is 50% complete; benefits have not yet

been realised).

Ausgrid has been able to reduce its headcount by taking various initiatives in the last

several years. This includes transforming from a decentralised management model to a

centralised management model and implementing labour / agency operating model. The

number of headcount reductions from the start of January 2013 until the end of December

2014 is 976 agency and employees.

Ausgrid is constrained by the no forced redundancies clause in its enterprise agreement
however was able to reduce staff where appropriate. Further Ausgrid have put in place

measures to reallocate staff so that they continue to be productive and do not become a
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stranded resource (ie the Mix and Match program referred to above). A break-down of

numbers of staff redeployed as a result is listed in the table below.

Table 7 - Break-down of staff redeployed

Division Total Re dNeC:Ic?yee Redeployee
Chief Engineering 470 433 12
Finance and Compliance 319 150 152
Health, Safety and Environment 86 76 6
Information, Communication and
Technology 277 270 B
Network Development 615 570 33
Network Operations 2756 2710 69

People and Services 845 775 65
Total 5368 4994 341
137. The total employees in this table is inclusive of 197 redeployees who previously provided

services under the Transitional Services Agreement related to the sale of Ausgrid's retail

business in 2011.
Opex reduction

138. If the opex expenditure ultimately allowed by AER is that provided in its Draft
Determination, | consider that the reduction would lead to significant reduction in Ausgrid's

operational performance.

139. In my view, the reductions as proposed in the AER's Draft Determination go well beyond
the costs able to be absorbed by outsourcing a greater component of our activities. The
reductions would require reducing the level of operational activities currently carried out,

which are described in the next section of this statement.

Operational tasks carried out by Ausgrid

140. Ausgrid’s Network Operations team completed a total of 172,058 planned asset
maintenance tasks in financial year 2013/14. A further 56,059 emergency maintenance

tasks were also completed by Network Operations during this time.

Table 8 - 2013/14 Financial Year Number of Planned Maintenance Tasks

Work Group / Work Description | Completed

Asset Services 353
Field Services Subs 6,632
Network Earth 20
Network Test Portable Earths 21,445
Network Test Subs Thermal 109
Transmission Subs Protection 9,449
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Transmission Subs Voltage Regulation 3,538
Transmission Subs Workshops 714
Overhead Line Inspection 103,868
Pillar Thermal Inspection 8,796
Pit and Link Box Lid Inspection 1,402
Pole Inspect and Treat 5,607
Pre Bushfire Season Patrols 160
Tower Inspections 91
Transmission Mains Underground 342
Underground Line Inspection 9,632
Total 172,058

141. The tasks required reflect all maintenance tasks that are needed to be carried out to
maintain a safe, reliable and sustainable network for customers. These task lists have been
developed based on a detailed understanding of the network infrastructure, failure rates,

redundancies and other safety and reliability concerns.

142. Itis important to note that the increase or decrease of peak levels of demand in Ausgrid’s
network does not have a material impact on Ausgrid’s required level of operating
expenditure. This is because the level of opex required is determined by the relevant asset
base, and operational standards and strategies, rather than the electricity demand supplied

by the relevant asset base.

143. Underlying each of maintenance work groups are a series of predefined maintenance work
instructions. There are in excess of 270 work instructions that articulate the works to be

carried out for maintenance activities.

144. As an example, 3 maintenance work instructions for common maintenance activities carried

out by Network Operations are as follows.

Table 9 - Maintenance work instructions for Common Maintenance Activities

Work Group | Maintenance Description Crew | Annexure
Work Size
Instruction
Overhead Overhead Line | A very common maintenance activity 1 21
Line Inspection whereby line workers will inspect a
Inspection (OHO112) section of line at intervals of time (in

this case every 5 years) based on an
understanding of cable materials,
environment, conditions and
consumption on the network area.

Transmission | CB  Functional | A maintenance activity that involves the 2 22
Subs Checks exercising and performance timing of
Protection (SW0608) electrical circuit breakers. These tasks
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are mostly performed every 12 months.

Pillar Thermal | Low Voltage | A maintenance activity that involves 1 23
Inspection Pillar Thermal | measuring the temperature of electrical

Inspections pillarturrets located within suburban

(UG2101) streets. These tasks are performed

every 12 months.

145.

148.

147.

148.

The work instructions are provided as Annexures. Each of these instructions articulates the
resources (materials), labour (hours) and tasks that are to be undertaken for each
maintenance procedure to occur. Of note, the average crew size for a substantial proportion

of maintenance works is two, due to safety considerations.

Overhead lines, transmission substation circuit breakers and pillar connection boxes are

essential parts of the Ausgrid network, providing reliable and saie supply to customers.

Following the above examples, the average time taken to carry out an overhead line
inspection is 0.25 hours with a crew of 1. Testing of a circuit breaker in a substation is 1

hour with a 2 person crew and a pillar thermal inspection is 1 person for 0.2 hours,

Failure to carry out scheduled maintenance will likely result in reduced reliability with

increased breakdowns and interruption to end customers driving increases in unplanned
maintenance. Safety standards would also be compromised with circuit breakers failure,
failure of pillar boxes and live wires falling potentially causing serious injury to customers

and staff.

Implications of Reductions in Operating Expenditure allowances to Planned Mainienance

140.

150.

151.

152.

Ausgrid's Network Operations team, as part of its values, continues to improve the network
and look to identify, safer, better ways to carry out tasks, and look to improve customer

value.

Given the nature of the longevity of the assets and the infrastructure involved, changes and
improved work practices will deliver financial savings and returns over much longer time

horizons when compared to other industries.

Further, as noted above, work instructions and planned maintenance schedules have been
carefully developed to optimise risk and cost. Changes to work instructions require
reconsiderations for safety standards, asset tolerances and failure rates across the network

and are routine,

Although work instructions require substantial reconsideration and timely refinement, any
substantial and immediate reduction in Operating Expenditure allowances can only be

accommodated through reduced work activities.
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153. For example, if, in response to a 40% reduction in Operating Expenditure, Ausgrid

implemented a 40% reduction in maintenance work, this would result in a reduction of

73,794 work activities.

154. An example of this new work schedule is noted below in Table 10.

Table 10 - Revised work activity at 40% reduction

Work Group / Work Description

| Required

| 40% Reduction

Asset Services 513 2112
Field Services Subs 6,883 3,979
Network Earth 22 12
Network Test Portable Earths 22,341 12,867
Network Test Subs Thermal 109 65
Transmission Subs Protection 10,149 5,669
Transmission Subs Voltage Regulation 3,599 2,123
Transmission Subs Workshops 742 428
Overhead Line Inspection 106,195 62,321
Pillar Thermal Inspection 8,796 5,278
Pit and Link Box Lid Inspection 1,501 841
.| Pole Inspect and Treat 5,834 3,364
Pre Bushfire Season Patrols 160 96
Tower Inspections 140 DO
Transmission Mains Underground 475 205
Underground Line Inspection 9,569 5,719
Total 177,028 103,235

155. The flow on impacts to the example work instructions noted above can also be summarised

in Table 11 as below.

Table 11 - Flow-on impacts to the example work instructions

Maintenance Work Instruction

Impact

Overhead Line Inspection

Increased line failure rates, increased substantial
emergency works given reduced maintenance schedules,
higher outage intervals, potential catastrophic events e.g.
Bushfires triggered by line and cross arm collapses

Circuit Breaker Functional Checks

Customer outages across larger areas, potential damage to
assets as well as increased risk to public and work safety.

Low Voltage Pillar Thermal
Inspections

Heating and potential melting of pillar housing which in turn
would either result in customer outages for residential
customers as well as potentially directly expose the public
to live electrical apparatus that would be within the
prescribed minimum safety clearances.

156. The impacts detailed above are likely in future periods. Of concern is the foreseeable

impact to customer safety and the environment, the transition to a reactive emergency

Page 33 of 37
Tz

20




based work focus, potential increased long run costs, reduced reliability and a more

unsustainable and aged network.
Potential consequences of revenues cuts

157. As noted at paragraph 133133(b) above, the CASH methodology is used to assist in
selecting the projects which best meet Ausgrid’s business objectives for inclusion into the
capital expenditure planning process each year. The CASH methodology considers projects
in relation to pre-determined categories of risk, for example the most recent CASH ranking

considered:
* Network asset condition
= Public safety, environmental or regulatory impact
* Network initiated fire risk
» Network reliability impact
* Community impact (Reputation)
» Work health safety — employee risk
* Network capacity implications

158. The risk categories are weighted equally in assessment. In order to facilitate an effective
prioritisation, each pragram is broken down into pre-prioritised subcomponents of short
term need (immediate requirement), medium term need (short-term requirement, but risk-
manageable prior to replacement), and long term need (expected future or strategic

renewal requirement).

159. In relation to opex, Ausgrid has determined the amount of opex it requires for its IRP and
RRP based upon the opex required to maintain the safety and reliability of its network
assets and the operation of the network as set out at paragraph 113 and following. Ausgrid
has incorporated efficiency savings into those projected amounts. The amount of opex
proposed by the AER in its Draft Determination is far below the opex required to maintain
safety and reliability to an adequate standard. If the Draft Determination was to be adopted,
Ausgrid could not carry out a significant part of the opex it had planned over the regulatory
period. A failure to perform that opex will mean that network assets will not be maintained in
a timely fashion or inspected in a manner which enables preventative maintenance to

occur. This is likely to result in increased asset failures.
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160. For example, Networks NSW has engaged R2A on behalf Ausgrid and the NSW DNSP’s to
conduct an Asset/System Safety Risk Assessment. As part of this review, an assessment of
the impacts of extending maintenance cycles due to a reduction in available opex was
undertaken, including a review of the effect on Poles. The review found that a shift in cycle
from 5 years to 7.7 years, is expected to increase wood pole failure rates by about a factor
of 4.6. ie pole failure rates would increase from 7 failures pa. as experienced in 2013/14 to
33 pole failures pa once the effect of the cycle change was realised. Further the study also
found that assuming a similar increased failure rate for other pole-top elements (cross
arms, insulators and ties), the rate of equipment fault which has the potential to start a fire
will increase by a factor of around 20 for just pole related failures (poles, cross arm,

insulators and ties) without even considering conductor failure mechanisms.

161. In general, if the capex program was reduced in order to achieve the AER draft expenditure
levels all Ausgrid’s programs of work would be reduced on a risk assessed basis. Some
equipment which would have been replaced in a timely fashion prior to failure will not be
replaced, which will add to the safety and reliability risk of the business. For example 11kV
distribution switches which are not replaced will fail in service adding to customer
interruptions and restoration times. Some of these switches may be deemed unsafe to
operate and require staff to switch at more remote locations extending the level of outage to

cover more customers than otherwise necessary.

162. In general terms any deferral or reduction of required network expenditure will increase
staff, contractor and public safety risk, environmental risk, bushfire risk, have network
reliability implications and have capacity impacts. Another outcome is the return to a
‘boom-bust’ cycle of investment, as deterioration in asset quality is likely to necessitate
increased spending in the future to return the safety and reliability of the network to

acceptable levels.
Summary Statement

163. In summary, based on my training, history and experience as an executive of Ausgrid the
implications of the AER draft determination, if implemented from both a quantum and step

change perspective, are significant.

164. The AER’s draft determination, if implemented, will not in my opinion be in the long term
interest of our customers, or investors. It will over time create two long term issues. Firstly,
intergeneration cost shifting from the boom bust investment cycle. Secondly, the health and
safety of the network will deteriorate, causing the level of service Ausgrid provides to

customers to suffer and, ultimately, investor confidence will drop
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Affirmed at Level 17, 570 George Street,
Sydney, New South Wales, this 20 January
2015

Before me:

Signature of witness:

Name of witness:

LEGAL PRACTITIONER,

Trevor Armstrong

Qualification of witness: Australian Legal Practitioner

Page 36 of 37



Table of Annexures

Position description

Curricuium vitae of Trevor Armstrong

Ausgrid Gompany Procedure — Risk Management

Ausgrid Asset Management Plan

Overview of Replacement and Duty of Care Plans for the 2015 — 2019 Regulatory Period

Ausgrid Environmental Management System Manual EM 002 29 October 2013

Valuation of Electricity Network Assets — A Policy Guideline for NSW DNSPs issued by the
NSW Treasury

Ausgrid Asset Condition and Planning Summary — ACAPS4001 Poles

Ausgrid Network Standard — NS 145 Inspection and Treatment Frocedures

10.

Ausgrid Procurement Policy and Process Manual

11

Letter from RMS Chief Executive Peter Duncan dated 6 January 2015 regarding the
Networks NSW blackspot program

12.

Draft notes of meeting with NSW EPA on 29 October 2002 in refation to managing oil
leakage related issues at Ausgrid

13.

Ausgrid Environmental management strategy - EMS 350 - Oil Filled Equipment management
strategy

14.

Ausgrid Technical Documentation — Vegetation Management Services

15.

IS5C 3 Guideline for Managing Vegetation Near Power Lines

16.

Ausgrid Tree Safety Management Plan (Draft)

17.

Ausgrid Enterprise Agreement

18.

Energy Industries Superannuation Scheme Trust Deed (as at 20 August 2011)

18.

Ausgrid conditional offer presentation to union regarding new enterprise agreement and
revised enterprise agreement proposed by Ausgrid

20.

Ausgrid Company Procedure — Legislative Register and Environmental Guidelines

21.

Ausgrid Maintenance Work Instruction - Overhead Line Inspection (OH0112)

22,

Ausgrid Maintenance Work Instruction — CB Functional Checks (SW0608)

23.

Ausgrid Maintenance Work Instruction — Low Voltage Pillar Thermal Inspections (UG2101)

Page 37 of 37




Position Description

Position Title: Chief Operating Officer, Ausgrid

Position Number: tbd Division: Ausgrid
Reports to: Chief Executive Officer, Networks NSW

Date Created: June 2012 Date Updated:

Job Analyst Name: Andrew Pitman

CEO Signature: (signed)

ORGANISATIONAL CONTEXT

Networks NSW is the group of companies comprising Ausgrid, Endeavour Energy and
Essential Energy. Although they remain separate legal entities with separate network
operations, these companies are managed together under common governance
arrangements effective from 1 July 2012, to implement the Government’s reform of the NSW
electricity distribution industry.

As one of the three separate Network businesses, Ausgrid is responsible for the safe and
efficient management and operation of the electricity distribution network consistent with the
strategy, policies and standards as determined by the common group management
structure.

While considerable changes are likely to occur in the operating environment of the business,
Networks NSW and each network business will remain focused on:

= Achieving the objectives set out in the State Owned Corporations Act 1989, including
o Operating at least as efficiently as any comparable privately owned business;
o Maximising the value of the business to the State;
o Operating a safe, reliable and sustainable network; and
o Balancing commercial, social, environmental and customer expectations;

= Implementing initiatives identified under the Network Reform Program; and

» Fully harnessing the skills and capabilities of our people through a clear focus on
leadership and cultural transformation, underpinned by our corporate values.

POSITION PURPOSE

The Chief Operating Officer is accountable to the CEO for the safe, reliable and sustainable
development, construction, maintenance and operation of all electrical infrastructure in Ausgrid.
The Chief Operating Officer also has responsibility for the delivery of safety, human resources,
environment, communications and finance support and management of information and
operations technology that enables the achievement of Ausgrid’'s objectives.
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The Chief Operating Officer leads a whole of company commitment in which the safety of
employees, contractors and the communities in which we work is seen as the number one
priority and where continuous improvement in safety performance is owned by all employees.

The Chief Operating Officer is responsible to manage Ausgrid’s performance of its
contractual obligations with [insert Retailer] under the terms of the Transitional Services
Agreement.

KEY ACCOUNTABILITIES

The Chief Operating Officer is accountable for the positions and key functions described
below:

Chief Engineer

= Provide long term stewardship of the network including policies, standards, growth,
renewal and maintenance planning, and reliability and compliance management. This
includes development of a detailed asset management program within a framework
determined by Group General Manager Network Strategy and development of plans to
optimally sustain network condition, safety, asset utilisation, supply security and network
performance.

= Direct and manage strategic projects including network technology.

= Manage the implementation of the network strategy & compliance framework as
determined by Group General Manager Network Strategy.

Network Development

= Overall program management and delivery of the network capital and maintenance
programs. This includes the establishment of a Program Management Office to provide
end to end project management of all projects (including contractor management and the
external works program).

= Deliver efficient and effective asset management services including vegetation
management, asset inspection and streetlight management.

Network Operations

= Overall management of the network to deliver a safe, reliable and sustainable outcome

= Manage field operations resources to maintain the electricity distribution network to meet
license requirements and customer expectations. This includes works scheduling,
program delivery, supply interruptions, emergency response, line safety management
and implementation of the metering strategy.

= Maintain oversight of the network and work being conducted on the network. This
includes management of the systems control function.
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People and Network Services

Support the network business through the delivery of key support activities as follows:

Manage the provision of core people services to support improved delivery of business
outcomes. This includes employee relations and business partnering, change
management support employee advice, recruitment, payroll and training. This also
includes implementation of Group people strategies and policies.

Support the operations of the network business through the delivery of key support
activities including customer and market services, procurement, transport, property and
logistics consistent with strategic direction from the Group.

Deliver local internal and external communications and stakeholder management. This
includes employee communications, regional media management and community
relations activity.

Deliver retail support services to True in accordance to service levels established in the
Transitional Services Agreement.

Finance and Compliance

Financial management of the business including risk, compliance and regulation. This
includes providing financial management support for the business, financial reporting
and analysis, business development and commercial support, general ledger, accounts
payable, budgeting and forecasting processes and provision of decision support analysis
and advice.

Manage governance requirements including risk and insurance, compliance, audit, fraud
control and records, and provide Board and Executive support as required.

Health, Safety and Environment

Manage the health, safety and environment strategy, program development, audit and
compliance. This includes the development and management of health, safety and
environment management systems within the network business in line with Group
strategy and policies.

Implement public safety strategies and investigation of accidents and incidents and
capture to learnings in order to improve safety and environmental management systems
and performance.

Information Communication and Technology

Manage the provision, delivery and operations of all network and business Information,
Communication and Technology (ICT) requirements in line with Group strategy. This
includes leading Ausgrid’s IT/OT approach and delivery to optimise capital investment
and opex spend, maximise value from IT/OT investments and drive efficiencies in the
business which are aligned to Group strategy and initiatives.

Maintains and operates network security and SCADA systems.
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POSITION DIMENSIONS

Staff

Number of direct reports: 7

Number of staff reporting indirectly: approx 6000 FTE
Budget (annual) direct responsibility

CAPEX $1.7b

OPEX $797m

(Based on 2012/13 budget targets)

Value of electricity assets:  $12.7billion

CHALLENGES

» Ensuring a whole of organisation focus and commitment to safety as the “number on”
priority and continuous improvement in safety performance

» Leading a large organisational change and reform agenda delivering significant cash
savings in line with performance and savings objectives determined by Network’s NSW

= Meeting the customer service and network performance targets for Ausgrid
= Development of a culture that is safety focused, customer centred and efficiency drive

» Manage Ausgrid’s unions based on respect and consultation to deliver value to Ausgrid
customers

» Developing a Strategic Asset Management Plan (SAMP) consistent with group policies
and standards, including growth, renewal, compliance and maintenance plans and
ensuring their implementation

= Lifting the performance of Ausgrid through optimised use of resources, rationalisation of
operations

= Implementing Group strategies, policies and frameworks, and working to matrixed
reporting relationships

KEY RELATIONSHIPS

= Chief Executive Officer, Chief Operating Officers, Group Executives and Board - advising
and reporting on Ausgrid plans and performance.

= Managers and key staff - promoting organisational and business change, setting
performance targets, leading cultural change and dealing with performance shortfalls.

= Major contractors and business customers - resolving major contractual performance
problems.

WORK HEALTH AND SAFETY

Demonstrate personal leadership in the implementation of Ausgrid's Safety Management
System and facilitate its effectiveness by ensuring adequate resources are available, that all
employees are aware of their Work Health and Safety obligations and that one's personal
behaviour models the organisation's commitment to Work Health and Safety.
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ETHICS, EEO, ENVIRONMENT AND QUALITY
All employees within Ausgrid are required to have an awareness of, and a commitment to:

= The Ausgrid values and code of ethics
= Equal Employment Opportunity
= Environmental Management Protection

This is in addition to the specific job details described in this document, and in conjunction with
the appropriate Ausgrid policies and procedures as amended from time to time.

KNOWLEDGE, SKILLS AND EXPERIENCE

Desirable Qualifications

» Tertiary qualifications in engineering or relevant degree discipline.
= Management qualification from a recognised institution.

Experience
= A senior executive with demonstrated experience in managing large scale infrastructure
operations with significant weighting of experience in the electricity distribution industry.

= Strong resource, budget and people management and leadership with demonstrated
experience in driving substantial reform and change agendas.

*= Industrial Relations experience at a senior operating level in a highly industrialised
environment.
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LEADERSHIP COMPETENCIES
COMPETENCY ‘ EXECUTIVE BEHAVIOURS

Strategic thinking

Sees the bigger picture. Applies
experience and knowledge to bring
fresh insights and new ideas to the
business.

Conceptualises and delivers something new or significant for the
business

Breaks the mould, realises opportunities that others cannot see
Can create innovative, breakthrough strategies and plans.

Initiative

Anticipates and takes action to create
opportunities, overcome challenges
and avoid future problems.

Anticipates and takes action to create an opportunity or avoid a
future problem, looking ahead within a three to five year time frame
Creates a framework which enables others to consider and/or
anticipate the potential for future problems

Proactively seeks out strategic opportunities to grow the business
Re-shapes the organisation to take advantage of long term growth
opportunities

Thinks of and takes action which will benefit the whole organisation.

Developing others

Recognise’s others’ potential and
their development needs. Supports
their capability and long term.

Provides (or assigns others to provide) in depth coaching or
mentoring and ongoing developmental support

Carefully selects development assignments in order to build long
term capability.

Leading people

Energises and aligns employees
around a shared vision. Creates a
climate in which our employees want
to do their best.

Provides a clear vision of future success which is compelling and
engaging

Believes in the vision and inspires confidence in the vision
Generates excitement, enthusiasm and commitment to the vision
Talks about possibilities; is optimistic about the future.

Communicating and influencing
Gains the support of key
stakeholders in courses of action that
benefit the business.

Thinks through how they will influence over time and develops
deliberate influencing strategies

Builds support for ideas through informal stakeholders

Uses an in depth understanding of the interactions within a group to
move towards a specific outcome.

Mobilising change

Displays openness to change,
inspires others to change and acts to
make change happen.

Creates a sense of urgency for change

Challenges the status quo when appropriate by comparing it to an
ideal or vision of change

Anticipates and take actions to address the emotional impact of
change

Recognises and reinforces the behaviours of those who embrace
the change

Encourages others to recognise that change is the norm.

Customer focus

Creates customer value by
understanding and acting in the best
interests of the customer.

Looks for long term benefits that create value for the customer
Becomes involved in the customer’s decision making process as
appropriate

Builds an independent opinion on customers’ needs and problems;
recommends approaches which are

new and different from those requested by the customer
Anticipates the customer’s future needs.

Drive for results

Takes personal accountability for
delivering results. Displays an inner
drive to improve performance and
achieve a standard of excellence.

Takes calculated risks to achieve long term improvement
Conducts detailed cost-benefit analyses, being mindful of the
corporate values

Persistently drives through obstacles

Puts commercial results ahead of personal credibility; is
courageous in decision making.

Holding to account

Takes personal accountability for
delivering results. Displays an inner
drive to improve performance and
achieve a standard of excellence.

Rigorously manages performance against demanding targets
Consistently challenges individuals openly and constructively about
performance problems; takes action

if performance does not improve

Creates a ‘performance culture’ where effective performance and
continuous improvement are valued.

Chief Operating Officer
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Ausgrid

Company Procedure

Document No . GV000-P0023

AmendmentNo : O

GOVERNANCE Approved By : CEO

Approval Date : 29 July 2014

Review Date . 29 July 2017
GV000-P0023 RISK MANAGEMENT

1.0 PURPOSE

To articulate the company’s risk management process, assessment methodology and reporting
requirements.

20 SCOPE

This procedure has direct application to the management of material risks at a Corporate level and
all or parts of this procedure have applicability to assist with risk management associated with:

fraud and corruption;

major business process change;

maijor capital projects;

asset management investment prioritisation;

major IT projects;

business continuity — Business Impact Assessments; or

whenever there is a need to formally document the risks associated with one-off situations.

This procedure is not intended to replace established risk-based processes used to assess site or
task specific risks, eg environmental site assessments, safety risks associated with tasks.

3.0 REFERENCES

Board Policy (Governance) — Governance

Board Policy (Governance) — Risk Management

Board Policy (Governance) — Compliance

Company Policy (Governance) — Business Continuity Management

Company Procedure (Governance) — Changes to Risk Based Management Plans
Company Procedure (Governance) — Insurance Purchase Procedures

Company Procedure (Health and Safety) — Be Safe Procedures 10 & 11
Company Form (Governance) — Risk Assessment Template

Company Form (Governance) — Change Management Risk Assessment Template
Company Form (Governance) — Risk Management Reporting Template
Company Form (Governance) — Emerging Risk Register

Risk Management RACI Matrix

Risk Assessment Training Manual
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External:

Work Health and Safety Act 2011 (NSW)

AS Records classification handbook — HB5031 — 2011

NSW Treasury Risk Management Toolkit for the NSW Public Sector (TPP12-03)
ISO 31000:2009 — Risk Management — Principles and Guidelines

General Retention and Disposal Authority: Administrative Records GA28

4.0 DEFINITIONS

Where applicable, definitions are consistent with ISO 31000:2009 — Risk Management — Principles
and Guidelines.

As Low As Reasonably Practicable (ALARP)

Core to this concept is “reasonably practicable”. The objective is to eliminate risk. If it is not
reasonably practicable to eliminate a risk, then it should be minimised to as low as reasonably
practicable (in accordance with the hierarchy of controls). ALARP is the level of risk that is
tolerable and cannot be reduced further without the expenditure of cost, time and/or effort that is
disproportionate to the benefit gained or where the solution is impractical to implement.

Bow-Tie Methodology

The Bow-Tie methodology is used to understand the control environment. It provides a graphical
means to describe the relationship between hazards, hazardous events (centre), causes (left side)
and consequences (right side). Barriers are used to display what measures an organisation has in
place to control the risk.

Business Continuity Management (BCM)

Holistic management process that identifies potential threats to an organisation and the impacts to
business operations those threats, if realised, might cause, and which provides a framework for
building organisational resilience with the capability of an effective response that safeguards the
interests of key stakeholders, reputation, brand and value-creating activities [ISO 22301].

Business risk category

Nine business risk categories have been identified for grouping high level risks that have the
potential to prevent the company from achieving its objectives. A Risk Category Owner is assigned
to monitor the risk management activities undertaken in regard to each business risk category.

Cause

A factor that could lead to the hazardous event occurring. For distinct hazardous events, causes
need to have the ability to result in the hazardous event in their own right. Where hazardous events
are stated in more general terms, the cause should be expressed in terms of a contributing
hazardous event related to an activity.

Common Risk Matrix

The 5 x 5 matrix appended to the Board Policy Risk Management that is used to determine the risk
rating for a particular combination of consequence and likelihood. The common Risk Matrix reflects
the risk appetite approved by the Board.

Control
Measures that modify risk. Controls include policies, procedures, processes, devices, practices or
other actions which modify risk. These may also be described as “barriers”.

Control environment
The combination of a suite of controls, (both prevention and mitigation) contained on a bow-tie in
place to manage a risk.
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Consequence
The outcome of an event affecting objectives.

Corporate Risk Management Plan

The Corporate Risk Management Plan details the risks to the achievement of the company’s
strategic and operational objectives. This includes the company risk profile, results of the risk
assessments, key risk indicators and the treatment action plans.

Divisional Governance, Risk & Compliance (GRC) Representatives
The Executive Leadership Team nominated representative that coordinates governance, risk and
compliance related initiatives and reporting within each division.

Document Control

Employees who work with printed copies of documents must check the Business Management
System (BMS) regularly to monitor version control. Documents are considered “uncontrolled if
printed”, as indicated in the footer.

Escalation factor
See primary control defeating factor.

Escalation control
See supporting control.

Executive Leadership Group
Chief Executive Officer, Chief Operating Officers, Group Chief Financial Officer, Group Executive
Network Strategy, Group Executive People & Services and Board Secretary.

Executive Leadership Team

Chief Operating Officer, General Manager Health, Safety & Environment, General Manager People
& Services, Chief Engineer, General Manager Network Development, General Manager Network
Operations, General Manager Finance & Compliance and General Manager Information,
Communications & Technology.

External context
The external environment in which the company seeks to achieve its objectives. External context
may include:

cultural;

social;

political;

legal;

regulatory;

financial,

technological;

economic;

natural and competitive environment (whether international, national, regional or local);
key drivers and trends having impact on the objectives of the company; and
perceptions and values of external stakeholders.

Group Risk Category Owner

The Group Executive with the authority and accountability to undertake risk assessments to
support the delivery of the Strategic Plans, and reviewing and endorsing the risk ratings and
ALARRP status of the hazardous events included in their risk category.
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Hazard
Source of potential harm.

Hazardous event
An event which has the potential to cause harm (ie loss or damage).

Hierarchy of controls

Elimination of a hazard is the most effective control and if this is not reasonably practicable to
achieve, implementation of additional controls should be considered based upon their degree of
effectiveness. This order is referred to as the hierarchy of controls and comprises elimination,
substitution, isolation, engineering controls, administrative controls and finally use of personal
protective equipment.

Inherent risk

The inherent risk rating is based on the plausible worst case scenario assuming the absence of
company established controls but with the presence of existing external controls such as
regulations, road rules etc. and reliance on common sense.

Insurance
A contract in which the insurer agrees to compensate the insured (the company) for any losses or
damages caused by risks identified in the contract.

Internal context
The internal environment in which the company seeks to achieve its objectives. Internal context
may include:

e governance, organisational structure, roles and responsibilities;

e policies, objectives and the strategies that are in place to achieve them;

o the capabilities, understood in terms of resources and knowledge eg capital, time, people,
processes, systems and technologies;

¢ information systems, information flows and decision making processes (both formal and
informal);

¢ relationships with, and perceptions and values of internal stakeholders;
e the company’s culture;

e standards, guidelines and models adopted by the company; and

o form and extent of contractual relationships.

Key control

A control that lies directly on the path between a cause and a hazardous event and if not operating
effectively, would result in a significantly weakened control environment. Key controls are a subset
of primary controls and may be subject to more frequent monitoring and auditing due to their
relative importance.

Key Risk Indicator (KRI)

An indicator used to monitor the effectiveness of the control environment and can be either active
(leading) or reactive (lagging). Active indicators measure variables that are believed to be
precursors of future risk management performance. Reactive indicators measure historical, after-
the-fact performance to show when the desired outcome (in terms of controls) has not been
achieved.

Likelihood
Chance of something happening.
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Network Fatal Risk

A hazardous event that has the potential to result in a permanent disability or fatality. Network
Fatal Risks are those that can be described as low frequency, however high consequence and
form a prioritised subset of operational risks.

Operational Risk
A hazardous event linked to day-to-day activities undertaken by the company.

Positive risk culture

Is evident in a company when employees are aware of the company's activities, operations and
objectives; consider the opportunities and what can go wrong; and takes action to harness the
opportunities and address the consequences.

Primary control
A control that lies directly on the path between a cause and a hazardous event. It may or may not
be a key control.

Primary control weakening factor

A condition that leads to increased risk by defeating or reducing the effectiveness of a primary
control. When being considered as part of an incident investigation these may also be described as
“contributory factors”.

Project Manager
The employee that leads a particular project and is responsible and accountable for completing the
project on time and on budget in a safe and environmentally responsible manner.

Project/Program Sponsor
Manager or individual to whom the Project Manager is accountable.

Recordkeeping
Making and maintaining complete, accurate and reliable evidence of business transactions in the
form of recorded information (Source: AS Records classification handbook — HB5031 — 2011).

Residual risk
The risk remaining after risk treatment. Also refers to the current level of risk taking into account
the existing controls and their known level of effectiveness.

Responsible, Accountable, Consult, Inform (RACI) Matrix
A chart which describes the participation by various roles in completing tasks or deliverables for a
project or business process.

Review date

The review date displayed in the header of the document is the future date for review of a
document. The default period is three years from the date of approval however a review may be
mandated at any time where a need is identified due to changes in legislation, organisational
changes, restructures, occurrence of an incident or changes in technology or work practice.

Risk
The effect of uncertainty on objectives.

Risk analysis
The process to comprehend the nature of risk and to determine the level of risk. Risk analysis
provides the basis for risk evaluation and decisions about risk treatment.
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Risk appetite
The amount and type of risk that the company is willing to pursue, retain, take or turn away from
risk. Refer to the risk criteria set out in Table 3.

Risk assessment
The overall process of risk identification, risk analysis and risk evaluation.

Risk Category Nominated Lead

Generally a Divisional GRC Representative or other employee that has been nominated by the
Executive Leadership Team member to assist in the implementation of the Risk Management
Framework. There may be more than one Risk Category Nominated Lead nominated per division.
The Risk Category Nominated Lead supports the Risk Category Owner as required with Business
Risk Category reporting and the annual risk assessment refresh.

Risk Category Owner
The Executive Leadership Team member nominated by the Chief Operating Officer to have
oversight of all hazardous events contained within a Business Risk Category.

Risk evaluation

The process of comparing the results of the risk analysis with risk criteria to determine whether the
risk and/or its magnitude is acceptable or tolerable. Risk evaluation assists in the decision making
about the ALARP status and risk treatment.

Risk identification
The process for finding, recognising and describing risks.

Risk management
Coordinated activities to direct and control the company with regard to risk.

Risk Management Framework
The set of foundation documents and organisational arrangements for designing, implementing,
monitoring, reviewing and continually improving risk management throughout the company.

Risk management plan

A document that formally collates the results of risk assessments related to a specific set of
objectives. This includes the risk ratings, key risk indicators and treatment action plans for the
reduction of risk to a tolerable level.

Risk management process

The systematic application of management policies, procedures and practices to the activities of
communicating, consulting, establishing the context, identifying, analysing, evaluating, treating,
monitoring and reviewing risk.

Risk Management Strategic Plan

The Risk Management Strategic Plan details the initiatives aimed at strengthening system
weaknesses identified through the monitoring and review of the Risk Management Framework.
Implementation of the Risk Management Strategic Plan aims to embed continuous improvement in
the Risk Management Framework and its application. Covering a three year period, the Risk
Management Strategic Plan is reviewed and revised annually.

Risk Owner

The employee with the authority and accountability to make decisions to treat, or not to treat a risk.
Generally this is the Risk Category Owner, however it may be another Executive Leadership Team
member with accountability for the management of the hazardous event and development and
completion of treatment action plans. (For projects refer to the Project/Program Sponsor.)
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Risk profile
The description of the company’s risks.

Risk register
A record of information about related identified hazardous events including descriptions, controls
and risk ratings.

Risk treatment
The development and implementation of measures to modify risk. Defined in the Risk Management
process as a Treatment Action Plan. Risk treatment measures may include:

avoiding the risk by deciding not to start or continue with the activity that gives rise to the risk;
taking or increasing risk in order to pursue an opportunity;

removing the risk source;

changing the likelihood;

changing the consequences;

sharing the risk with another party or parties (including contracts and risk financing); and
retaining the risk by informed decision.

Risk tolerance
The company’s readiness to accept a residual risk based on the effectiveness of the control
environment or the planned risk treatment actions.

Strategic Risk
A hazardous event either related to the development of the Corporate strategy or the delivery of
initiatives contained in Strategic Plans.

Subject Matter Expert
An individual with in-depth knowledge of the related business process/es.

Supporting control
A control that prevents a primary control weakening factor defeating or reducing the effectiveness
of a primary control. It may also provide forewarning that control effectiveness is reduced.

Uncertainty
The state, even partial, of deficiency of information related to a future event, consequence or
likelihood.

5.0 ACTIONS
5.1 Understanding the Risk Management Framework

The success of risk management depends on the effectiveness of the management framework
providing the foundations and arrangements that will embed it throughout the company, at all
levels. The framework assists in managing risks effectively through the application of the risk
management process at varying levels and within specific contexts of the company. The framework
allows for information about risk derived from the risk management process is adequately reported
and used as a basis for decision making and accountability at all relevant levels.

Figure 1 describes the necessary components of the framework for managing risk and the way in
which they interrelate in an iterative manner.
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Figure 1 — Risk Management Framework
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The Framework applies the Bow-Tie risk assessment methodology that centres on the
identification of preventative and mitigation controls in the management of identified potential
hazardous events. The objective is always to eliminate risk, however if it is not reasonably
practicable to eliminate a risk, then it should be minimised to as low as reasonably practicable (in
accordance with the hierarchy of controls). That is elimination followed by substitution, isolation,
engineering controls, administrative controls and finally use of personal protective equipment.

The Bow-Tie methodology focuses on assessing the consequence and likelihood of hazardous
events affecting each Network company’s operations and their ability to deliver specific priority
actions and/or programs. Additionally, the Framework incorporates elements from NSW Treasury’s
recently published “Risk Management Toolkit for NSW Public Sector Agencies” and the NSW
Auditor-General’'s Governance Lighthouse Model.

5.2 Implementing the Risk Management Framework

The framework is not intended to prescribe a management system, but rather to assist the
organisation to integrate risk management into the overall management system.

Risk is defined as “the effect of uncertainty on our objectives” and our objectives are detailed in the
seven longer term strategic plans relating to health, safety & environment; asset management;
finance; risk management; customers; human resources; and technology.

As such, risk management is closely integrated into the business planning cycle. The strategic
plans outline the desired outcomes in key areas of business operations and the challenges to be
faced in delivering these outcomes, including the underlying assumptions and risks inherent within
the plans. Our annual strategic and operational corporate risk assessment process should, where
possible, be timed to coincide with business plan development in order that the required treatment
actions are adequately resourced.
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These linkages are further strengthened through the use of nine business risk categories (see
Table 1) and linking both Group and company level responsibilities as well as strategic plans to
each category as detailed in Figure 2 below. Systemic weaknesses in the risk framework identified
by Risk Category Owners are addressed in the related Strategic Plan.

Table 1 — Business Risk Categories
BR Risk

Generic Risk Description Risk Category Owner

Number Category

Fatality/serious injury of employee or member of General Manager Health, Safety &

BR 1 Safety

public Environment
BR 2 Network | Significant customer impact related to the Network Genera_l LT B0
Operations
BR 3 Finance |Significant unbudgeted financial loss genergl LEMECEITEEE
ompliance
BR4 | Compliance L|ab|I|_ty a_ssom_ated with a dispute or material breach Genera_l Manager Finance &
of legislation, licence Compliance
BR 5 Reputation |Sustained public criticism of Ausgrid gengral G s
ervices
BR 6 |Environment|Significant environmental incident Gen_eral ARG R LRl By
Environment
BR7 People Failure to deliver performance through people g:rr:ﬁ(rzzlsManager el

Strategic objectives are not delivered and business

e Chief Executive Officer
opportunities are lost

BR 8 Strategy

General Manager Information,

BR9 ICT Significant ICT & OT system failure Communications & Technology

Figure 2 — Relationship between the Strategic Plans and the Business Risk Categories\
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Supported by:

Together with elements of the business planning process, the following documents provide the
elements required to implement the framework into the company. They are:

e Risk Management Policy incorporating the common Risk Matrix;
¢ Risk Management Strategic Plan;
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e Corporate Risk Management Plan;
¢ Risk Management Procedure (including reporting requirements); and
¢ Risk Management tools and training.

5.2.1 Mandate and commitment

The Board approved Risk Management Policy provides the mandate to implement risk
management into the company.

The policy is based on the eleven principles of effective risk management which are taken from
ISO 31000:2009 — Risk Management — Principles and Guidelines. These principles state that risk
management:

creates and protects value;

is an integral part of all organisational processes;
is part of decision making;

explicitly addresses uncertainty;

is systematic, structured and timely;

is based on the best available information;

is tailored;

takes human and cultural factors into account;

9. is transparent and inclusive;

10. is dynamic, iterative and responsive to change; and
11. facilitates continual improvement of the organisation.

Implementing the Risk Management Framework and its ongoing effectiveness requires strong and
sustained commitment.

N OhWN =

Section 7.0 and the Risk Management RACI Matrix of this procedure outline the authorities and
responsibilities of the Chief Executive Officer, the Chief Operating Officer and the Executive
Leadership Team that are required to provide strong and effective leadership of risk management
across the company.

5.2.2 Design of the framework for managing risk

The necessary design elements are contained within a series of related company processes as
follows:

e understanding of the company and its context is provided through the Strategic Planning
process;

¢ the Risk Management Policy is established by the Board;
e accountabilities have been assigned at a company and Group level as per the policy and
procedure, and through the strategic planning process the necessary resources have been

allocated; and

o finally, this procedure provides guidance on how to integrate risk management into company
processes and outlines the communication and reporting requirements.
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5.2.3 Implementing risk management

The Risk Management Board Policy will be utilised by employees to support the promotion of a
positive risk culture based on the company’s commitment to the management of risk. It contains
the common Risk Matrix that reflects the risk appetite approved by the Board. As such, the risk
ratings derived using this matrix should be used wherever possible when assessing risks that may
have a significant impact on the company.

This procedure is not intended to replace established risk-based processes used to assess site or
task specific health and safety or environment risks.

Not all aspects of the common risk assessment process are utilised when undertaking a risk
assessment. Guidance on where the company will implement elements of the risk assessment
process described in Section 5.3 includes but is not limited to that summarised in Table 2.

Table 2 — Requirements to use elements of the common risk assessment procedure

; : Common Risk Matrix | Risk consequence and Develop Bow-Tie
Risk Assessment for: . o o »
ratings likelihood criteria diagram
Corporate Risk Management Plan Yes Common Yes
Fraud Risk Register Yes Common No
Major business changes Yes Common No
Major capital projects Yes Modified Yes
Major IT projects Yes Modified No

Asset management investment

I Yes Modified No
prioritisation
Business Continuity — Business Yes Modified No
Impact Assessment
Litigation Risk Assessment Yes Modified No

Modified consequence and likelihood criteria for projects can be found in Section 5.3.4, other
criteria, approved for use by the Risk Manager should be detailed in relevant procedures or
workplace instructions.

Risk management will be embedded into the company’s practices and processes, particularly into
policy development, strategic planning, change management and project management processes.
At the corporate level, the Risk Management Framework and risk management process will be
applied to the development of a Corporate Risk Management Plan.

Risks identified as having a significant impact on the company’s objectives are detailed within the
Corporate Risk Management Plan and are categorised as follows:

e Strategic Risks — linked to development and delivery of the Group Strategy;
e Network Fatal Risks — associated with identified potentially fatal work activities; and
e Operational Risks — linked to day-to-day operations.

Developing and maintaining the Corporate Risk Management Plan will be a continuous process, as
will the process of managing risk. Newly identified risks and emerging risks that arise as a result of
a change in the business environment or through fresh brainstorming, will be incorporated into the
Corporate Risk Management Plan. The company will view the Corporate Risk Management Plan
as a dynamic, live document.
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Prior to the annual refresh of the Corporate Risk Management Plan, the description and naming
conventions for the Network Fatal Risks must be confirmed with the Group Manager Health, Safety
& Environment.

More generally, risk registers and where required, their associated risk management plans, can be
set up for recording the details of risk assessments of specific hazardous events such as other
safety risks, project risks or fraud risks.

Risk management plans should be developed in instances where there is a need to monitor
ongoing risk. Risk assessments undertaken to support decision making may not require the
development of risk management plans.

5.2.4 Training in application of the framework

As a minimum, the Risk Manager will provide either risk awareness training or more detailed
technical training in the application of this procedure. Training sessions will be scheduled ahead of
the annual Corporate Risk Management Plan refresh and dates published in an annual training
calendar. The application of this procedure will be supported by more detailed instructions that can
be found in the Risk Assessment Training Manual.

5.2.5 Monitoring and review of the framework

An effective Risk Management Framework, process and tools that continue to support the
company, will require the performance of risk management across the company to be monitored
and reviewed. Developments in risk management in the community, including better practices
applied in other organisations will be monitored and assessed. The results of the monitoring and
review process, together with input from the Network companies, will be captured in the Group
Risk Management Strategic Plan and used to update the Risk Management Framework.

5.2.6 Continual improvement of the framework

A Risk Management Strategic Plan will be developed on a three year cycle, with a review annually
to identify initiatives to improve the Risk Management Framework.

The Risk Management Strategic Plan will focus on the implementation of the Risk Management
Policy, principles contained within the policy, and the integration of effective risk management into
the company’s key processes.

5.3 Risk management process

All managers and employees of the company are responsible for managing risk. A risk is defined
as the effect of uncertainty on objectives.

To manage risk, managers and employees will, where required, apply the risk management
process defined in this procedure, to identify, analyse and evaluate the effect of uncertainties on
their business objectives.

The company’s process for the management of risk is based on ISO 31000:2009 and is
reproduced in Figure 3. Request for support or training in the application of this procedure should
be directed to the Risk Manager.
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Figure 3 — Risk management process
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The risk management process should be applied as previously detailed in Section 5.2.3. It is
recommended that this risk management process also be applied when there is a requirement to
formally document the risks associated with one-off situations.

5.3.1 Communication and consultation

The first step of the risk management process is communication and consultation. Communication

and consultation will be undertaken with internal and external stakeholders as appropriate and will

be maintained throughout the risk management process (as indicated in Figure 3). Employees and
managers should plan the communication and consultation process to gain support and input from

their colleagues during the earliest stages of the risk management process. It should be noted that
the degree of consultation is at the discretion of the person undertaking the risk assessment.

The communication and consultation process should address information and issues relating to the
identified risk, its causes, consequences the existing controls and potential alternative controls.

Effective communication and consultation may involve discussions with experienced and
knowledgeable persons, literature reviews including the review of previous risk assessments,
incident investigations, audit reports, discussion and survey with stakeholders and the community.
In an effective, mature risk assessment, consultation and communication will continue throughout
the risk assessment process by bringing together employees with differing areas of expertise. This
is typically achieved by identifying multi-disciplinary teams of employees in the form of a risk
assessment workshop. The consultation process is also important when evaluating risk and for
gaining agreement and endorsement for Treatment Action Plans (refer to Section 5.3.6).

Communication and consultation with stakeholders is important as stakeholders make judgements
on risk based on their individual perception. These perceptions can vary due to differences in their
risk tolerance, needs, assumptions and concerns; however it is important that these differences are
explored and taken into account during the risk assessment.

In relation to the annual refresh of the Corporate Risk Management Plan, the Risk Owner must
confirm/nominate the subject matter expert for the hazardous event prior to commencement of the
assessment. The subject matter expert should lead the technical input to the risk assessment and
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in consultation with the Risk Manager, should then propose those that are to be consulted during
the assessment of the hazardous event.

5.3.2 Establishing the context

The context (internal and external) will be established at the commencement of the risk
assessment process, describing the objectives and scope of the risk assessment, and the internal
and external parameters to be taken into account when managing the risk. Key elements of the

context will be the company’s values, purpose, plans and priorities.

Establishment of the context will also include the definition of the risk tolerance for the evaluation of
risk. The company’s risk tolerance is summarised in Table 3.

Table 3 — Risk tolerance

Risk Tolerance

Arisk is tolerable when the risk is reduced to as low as reasonably practicable (ALARP).

Risks are also tolerable if they are Non-ALARP and have a Treatment Action Plan in place to reduce the risk to
ALARP.

Risks that are Non-ALARP, with no Treatment Action Plan in place are considered intolerable.

Further guidance on determining risk tolerance is presented in section 5.3.5.
5.3.3 Risk identification

Risk identification involves the process of systematically identifying the uncertainties to the
achievement of objectives. The uncertainty is expressed in the form of a hazardous event, ie what
is the event that will prevent the achievement of the objective? The hazard being any source of
harm. It is also important to identify the risks associated with not pursuing an opportunity.

Where specified in Table 2 or whenever deemed useful, the control environment associated with
each risk or hazardous event should be defined in the form of a Bow-Tie diagram.

An example Bow-Tie is shown in Figure 4, clearly defining the links between the hazardous event,
causes, consequences and controls. Controls will be defined as either preventative controls or
mitigation controls. Bow-Tie diagrams will be developed/reviewed and updated in consultation with
the Risk Manager to maintain integrity of the data and to manage version control.

The development of a Bow-Tie starts with the identification of uncertainty, hazards or a potential
source of harm that will impact an objective. The uncertainty or hazard will then be characterised in
the form of a hazardous event and placed at the centre of the Bow-Tie. The causes of the
hazardous event will be identified and placed to the left, followed by the consequences on the right.

Pathways connecting the individual causes and consequences to the hazardous event will then be
drawn, with the primary preventative and mitigation controls placed along each of the pathways,
respectively. Primary control weakening factors may also be added to these primary controls to
describe mechanisms that may reduce or defeat a primary control’s effectiveness. Supporting
controls may then be added to show how a control weakening may be detected or prevented.

If the failure of an individual control would result in a significantly weakened control environment, it
will be highlighted as a key control.

The results of the Bow-Tie control environment assessment will be reflected in Company Form —
Risk Assessment Template and any relevant Bow-Tie diagrams.
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For consistency, the Risk Manager will centrally maintain the Bow-Tie diagrams used for the
Corporate Risk Management Plan. These Bow-Ties will also be made readily available.

Figure 4 — Bow-Tie diagram
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When undertaking a change management risk assessment the first step is to identify all the
potential hazardous events that may be triggered by the change, consider any existing controls
that might be in place and to risk rate these events using the common Risk Matrix. The change
management risk assessment will be documented using Company Form — Change Management
Risk Assessment Template.

When undertaking an assessment of the risk associated with management being unable to
demonstrate it has fulfilled its Workplace Health and Safety (WHS) duties, refer to Network Fatal
Risks — WHS Legal Risk Assessment Guideline contained in the Risk Assessment Training
Manual.

The final step in the Bow-Tie process is to identify gaps in the control environment and to assess
the overall control effectiveness. Refer to Table 4 for rating details.
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Table 4 — Control environment effectiveness ratings

Descriptor Rating

Nothing more to be done except review and monitor the existing controls, which are well
designed for the risk, address the root causes, and are believed to be effective and reliable 5 — Effective
at all times.

Controls are in place, well designed and effective. The operating effectiveness of some
controls could be improved or there may be some doubts about their effectiveness and 4 - Satisfactory
reliability.

While the design of controls maybe largely correct, in that they treat most of the root
causes of the risk, they are not currently very effective.
Or:

Some of the controls do not treat the root causes even if those that are correctly designed @ - Poor
are operating effectively

Significant control gaps. Either controls do not treat root causes or they do not operate

effectively. 2 -Very Poor
Virtually no controls in place and those that are in place have very limited operational 1 - None

effectiveness or are poorly designed

5.3.4 Risk analysis

An analysis of each identified hazardous event will be undertaken in a consistent manner using the
common Risk Matrix as identified in the Risk Management Policy and Company Form — Risk
Assessment Template.

Associated with the common Risk Matrix are consequence criteria that can be used to assess the
relative impact on the company associated with Safety impacts, Network impacts, Finance
impacts, Compliance impacts, Environment impacts and Reputation impacts.

Note that the 5 levels of consequence described within the common risk matrix should not be used
to determine the level of response required to an actual incident. Separate incident response
criteria should be established as part of the incident management procedure for this purpose.

The consequence and likelihood criteria expressed in the common Risk Matrix will suit almost all
longer term situations, however in the case of assessing the risk associated with a project or
program of work, the use of the additional criteria set out in Table 5 should be considered.

The additional criteria should not be used in isolation but should be used in conjunction with
assessments of the main criteria contained in the common Risk Matrix.
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Table 5 — Additional criteria for projects

Consequence

Description

Almost Certain

Severe Greater than 50% of Program / Project baseline schedule or budget

Major Greater than 25%, but less than 50% of Program / Project baseline schedule or budget
Moderate Greater than 10%, but less than 25% of Program / Project baseline schedule or budget
Minor Greater than 5%, but less than 10% of Program / Project baseline schedule or budget
Insignificant Less than 5% of Program / Project baseline schedule or budget

Likelihood Description

The event has occurred more than once on the majority of similar Projects in the past

Amendment No 0

Likely The event has occurred in the majority of similar Projects in the past

Possible The event has occurred in the minority of similar Projects in the past

Unlikely The event is known to have occurred on similar projects in the past but only rarely
Rare The event has not occurred in similar Projects in the past but could

The risk analysis will consider three measures:

1. Inherent risk;
2. Control environment effectiveness; and
3. Residual risk rating.

The inherent risk rating is based on the plausible worst case scenario assuming the absence of
company established controls but with the presence of existing external controls such as
regulations, road rules etc. and reliance on common sense.

The residual risk is defined as the risk rating based on the plausible worst case scenario with the
existing controls in place and operating with the identified control environment effectiveness as at
the time of the assessment.

Details of the control environment effectiveness ratings, the inherent risk rationale and risk rating,
the residual risk rationale and risk rating will be documented in Company Form — Risk Assessment
Template or Company Form — Change Management Risk Assessment Template.

5.3.5 Risk evaluation

Each hazardous event will be evaluated against the company’s risk appetite and risk tolerance to
determine which risks are tolerable based on their existing controls, and which risks require
treatment and the development of Treatment Action Plans. As detailed in Section 5.3.2, arisk is
deemed tolerable if it is considered to be:

e “As Low As Reasonably Practicable” (ALARP); or
e Non-ALARP with treatment action plans in place to move the risk to ALARP.

Table 6 provides guidance for evaluating the risk in order to determine its ALARP status.
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Table 6 — ALARP status test

Effectiveness of control design

Do the controls meet regulatory or other mandatory standards? eg have they been applied

in accordance with the hierarchy of controls. EELIE
Has the nature of the risk changed since controls were implemented, and if so, do the

. . . Yes/No
controls still manage the risk effectively?
Are the controls comparable to peers or accepted industry practice? Yes/No

Do the results of monitoring activities tell us our controls are operating effectively, eg are
they fit for purpose, suitable for the nature/duration of the work and correctly installed, set Yes/No
up and used?

Have recommendations from recent audits in relation to the controls been implemented? Yes/No

In recent incident / near miss events, did the controls work as intended? Yes/No

Below are matters which must be considered when evaluating a health and safety duty:

Has the company considered bringing in other parties with the relevant skills and
expertise to advise on the implementation of additional controls to either eliminate, or Yes/No
where not reasonably practicable to eliminate, to then minimise the risk to as low as
reasonably practicable?

A “Yes” response to the above question and those in Table 6 may indicate that existing controls are
working well and no new or revised controls are required and therefore the risk is ALARP.

If the response to any of the above questions was “No”, then ways exist to eliminate the risk, or where
not reasonably practicable to eliminate, to then minimise the risk to as low as reasonably practicable.

Are the cost, effort and resources required to eliminate the risk or where not reasonably
practicable to eliminate the risk, to then minimise the risk to as low as reasonably Yes/No
practicable, grossly disproportionate to the likely reduction in either consequence and/or
likelihood associated with the hazardous event?

A “Yes” response to the above question may indicate that:

e itis not reasonably practicable to implement additional controls to either eliminate the risk, or where
not reasonably practicable to eliminate the risk, to then minimise the risk to as low as reasonably
practicable; and

e the hazardous event may have ALARP status.

A “No” response to the above question may indicate that:

e new controls are reasonably practicable to implement; and/or
e existing controls require strengthening; and

e the hazardous event may have Non-ALARP status.

Guidance in determining what is reasonably practicable to meet a health and safety duty

Under the s.18 of the Work Health and Safety Act 2011 (NSW), the following is stated in relation to
what is “reasonably practicable” in ensuring health and safety:

In this Act, reasonably practicable, in relation to a duty to ensure health and safety, means that
which is, or was at a particular time, reasonably able to be done in relation to ensuring health and
safety, taking into account and weighing up all relevant matters including:

(a) the likelihood of the hazard or the risk concerned occurring, and
(b) the degree of harm that might result from the hazard or the risk, and

(c) what the person concerned knows, or ought reasonably to know, about
(i) the hazard or the risk, and
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(i) ways of eliminating or minimising the risk, and
(d) the availability and suitability of ways to eliminate or minimise the risk, and
(e) after assessing the extent of the risk and the available ways of eliminating or minimising the

risk, the cost associated with available ways of eliminating or minimising the risk, including
whether the cost is grossly disproportionate to the risk.

Further guidance on the above can be found in the following Safe Work Australia publication:
“How to determine what is reasonably practicable to meet a health and safety duty”, May 2013.

The responses to the ALARP status test questions must be recorded on the relevant risk
assessment spreadsheet.

After considering the ALARP status in your workshop/meeting, the risk rating and ALARP status
are to be validated with the relevant Risk Owner or Project/Program Sponsor prior to initiating any
treatment actions.

To test the rationale of their evaluation Risk Owners or Project/Program Sponsor are encouraged
to ask “would our stakeholders be surprised if we announced a loss due to this risk?” Where the
answer is “yes”, the effectiveness of the existing control environment, along with the options to
further reduce the risk should be investigated further.

5.3.6 Risk treatment

When the results of the risk evaluation determine a risk to be Non-ALARP, risk treatment options
will be identified and a Treatment Action Plan documented. Risk treatment involves selecting one
or more options for modifying risks, and implementing those options. Once implemented, the
treatment action provides additional controls or modifies/improves existing controls. Any business
as usual activity undertaken to reduce risk is considered an existing control and is not to be
included as a treatment action in a risk management plan. Implementation of a treatment action
should result in a significantly improved control environment.

Options for risk treatment include:

avoiding the risk by deciding not to commence the activity associated with the risk;
removing the source of the risk;

changing the likelihood;

changing the consequence;

sharing the risk with another party eg insurance, contracts and risk financing; and
retaining the risk by informed decision (hence revising the risk evaluation).

Once a risk treatment option has been identified, it may be necessary to revisit the risk evaluation
in order to determine if it is reasonably practicable to implement. The process of determining if a
risk treatment option is reasonably practicable may involve some form of cost-benefit analysis
which should be developed on a case by case basis.

All Treatment Action Plans will include a responsible manager and due date for implementation.
Treatment actions do not necessarily need to have a completion date within the life of the current
risk management plan, in many instances, the due date will be in a subsequent year and the
treatment action will carry over in the following year’s risk management plan.

The Risk Owner or Project/Program Sponsor is required to endorse any treatment actions and in
doing so confirms that the necessary resources will be made available to complete the actions
within the designated timeframes.
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54 Monitor and review risk management

The monitor and review phase must be embedded as part of the risk management process, eg it
may be necessary to revise controls in the following circumstances:

e where the risk is non- ALARP;

e where a new hazardous event is identified;

e before a change is implemented; or

e where a need is identified following consultation.

Key Risk Indicators will be established for all risks contained in a risk management plan. Where
Key Risk Indicator performance declines, corrective actions to restore control should be developed
and implemented.

The implementation of Treatment Action Plans provides a risk management performance measure.

Risk Category Owners and/or Project/Program Sponsors are responsible for reviewing and
monitoring the implementation of Treatment Action Plans and the status of Key Risk Indicators. In
certain circumstances, a change control process may be required for Treatment Action Plans eg
implementation date. The process for facilitating this change is outlined in Company Procedure —
Changes to Risk Based Management Plans.

The Manager Governance, Risk & Compliance will establish the monitoring and reporting process
for all aspects of the Corporate Risk Management Plan, which includes:

monitoring that controls are in place, maintained and remain effective;

identifying further options for risk treatment to reduce the risk further;

monitoring the implementation of Treatment Action Plans on a monthly basis;

analysing and learning from events and near misses, including the performance of controls;
monitoring trends in Key Risk Indicator performance;

detecting changes in the context, both external and internal; and

identifying emerging risks.

The annual update of the Corporate Risk Management Plan is one of the major review activities
undertaken during the year. Assurance over this process is provided as follows:

¢ Risk Category Owner endorsement of risk ratings, ALARP status, risk treatment actions and
key risk indicators for the hazardous events in their Risk Category;

e review and endorsement of the draft Corporate Risk Management Plan by the Executive
Leadership Team;

o review of the draft Corporate Risk Management Plans for the three Network companies by the
Group Risk Category Owners; and

¢ review and endorsement of the draft risk profiles by the Executive Leadership Group prior to
provision of the Group risk profile to the Audit and Risk Committee for their information.

The Corporate Risk Management Plan is a dynamic document and there may be a need to re-
assess particular hazardous events throughout the year in the following circumstances:

deteriorating key risk indicator trend;
emerging risk realisation;

major organisational change;

major changes in internal/external context; or
significant changes to legislation.
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At the completion of all treatment actions, the ALARP status does not automatically revert to
ALARP. A full re-assessment is required to be undertaken to confirm that the hazardous event has
moved from Non-ALARP to ALARP. This re-assessment would typically be undertaken as part of
the annual update of the Corporate Risk Management Plan. Should the re-assessment be
undertaken ahead of the annual update, and this results in a change of risk rating or ALARP
status, the existing Corporate Risk Management Plan can be updated following Company
Procedure — Changes to Risk Based Management Plans.

5.5 Risk reporting

Risk management performance will be measured, monitored and reported using the following
metrics:

e Treatment Action Plan Implementation Status.
e Key Risk Indicator Trend.

Monitoring and reporting of performance on the implementation and effectiveness of controls
associated with the Corporate Risk Management Plan will be provided for noting at the respective
meetings of the Executive Audit Risk & Compliance Committee (EARCC). A summary report
focused on the Strategic Risks, Network Fatal Risks and “High” Non-ALARP Operational Risks will
be presented to the Board and the Audit & Risk Committee (ARC).

Risk Category Owners are to provide an update to the EARCC on the status of hazardous events
in their Risk Category as per the timetable set by the Risk Manager and endorsed by the EARCC.

In some cases, treatment actions plans may be carried over to the following financial year, which
may result in “orphan” treatment actions plans that do not align to a hazardous event as the
hazardous events may have been removed. The “orphan” treatment action plans will be reported
as carry over items as part of the update provided to the EARCC. If the “orphan” treatment action
plan is related to prior a Strategic Risk, Network Fatal Risk or “High” Non-ALARP Operational Risk,
it will be reported as part of the summary report presented to the ARC.

Where applicable, risk reports should also be provided to respective governance committees eg
Executive Health, Safety and Environment Committee, Project Steering Committees in line with
company reporting processes.

Templates for risk reporting are produced by the Governance, Risk & Compliance Branch.

In addition to the above, the identification and analysis of emerging risks will be conducted in
conjunction with the company’s strategic planning process.

5.6 Emerging risk reporting
5.6.1 Emerging risk identification

The identification of emerging risk is a continuous process. The company will employ a range of
techniques to identify or sense emerging risks with some examples presented in Table 7. The
need to facilitate a specific emerging risk identification workshop will be at the discretion of the
General Manager Finance & Compliance. Otherwise emerging risks should be brought to the
attention of the Risk Manager through the sources identified in Table 7.
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Table 7 — Emerging risk identification sources

Technique Description

Emerging risk identification workshops. Formal risk identification sessions designed to
Risk brainstorm uncertainties in the delivery of strategy and the dependability of the underlying
Assessment |business value drivers. This can involve scenario analysis and stress testing of underlying
assumptions.
Employee From employees in risk management, eg Divisional GRC representatives, internal audit or
leads strategic planning. May also be identified at Executive and/or Board planning days.
External External consultants and agencies. The assignment of external experts to conduct consultancy
sources activities that provides information on trends, company performance, contextual developments.
Issues A survey of the company employees designed to identify issues that may impact the operation,
survey strategic execution or reputation of the company.

Fundamental to a robust process of emerging risk identification is:

o the risk identification process must challenge the validity and dependability of the core
underlying assumptions and business value drivers detailed in the Strategic Plans;

¢ the ability to draw a relationship between the uncertainty and the Priority Actions of the
company, in order to test that the uncertainty is not simply a distraction; and

o the process allows for consideration of unexpected, low-probability events with the potential to
have a high-impact on the company.

5.6.2 Risk analysis

Due to their nature, many emerging risks material to the company are high-impact, low probability.
As a result, the analysis of an emerging risk will not focus so much on the likelihood of the risk, but
on the speed of onset of the risk; that is: how quickly (in terms of time) the impact of the risk will be
felt by the company.

Speed of onset is an expression of time (as opposed to probability) and is expressed in terms of
months.

The analysis of emerging risk will be undertaken on two parameters:

¢ plausible worst case consequence; and
e speed of onset (velocity).

Table 8 provides a sample of speed of onset durations which can be used in the communication of
emerging risks.

Table 8 — Speed of onset durations

Speed of Onset ‘ Time
Very rapid Less than 3 months
Rapid Greater than 3 months, but less than 12 months
Slow Greater than 12 months

The consequence will be assessed using the criteria assigned to the company’s common Risk
Matrix as defined in Board Policy — Risk Management.

The consequence will be assessed using the criteria assigned to the company’s common Risk
Matrix as defined in Board Policy — Risk Management.
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The analysis of consequence should be supported with a qualitative statement on the magnitude of
the impact. This is important, because in some circumstances the magnitude may well exceed the
definition of “Severe” contained on the company common Risk Matrix. In addition, it is good
practice to include a narrative of the impact in risk reporting.

5.6.3 Emerging risk response
The response to an emerging risk can be one of four actions outlined in Figure 5 below:

Figure 5 — Matrix for response to emerging risk
Velocity

Slow Rapid  Very Rapid Emerging Risk Response

Sewvere/major consequence, high velocity risks are
acted upon.

Action is taken to directly respond to the risk -
strategy &/or plans changed.

Severe Prepare for

Severe/Major consequence low velocity risks - plans
[ . . .
g Major Prepare for Prepare for Prepare for|are put in place to prepare the business to manage
[ the risk.
=]
=3
?

Moderate/minor consequence, high velocity risks
Q Moderate Adaptto  Adaptto Adapt to ! au '9 fyn
(S) are adapted too.

Moderate/minor impact, low velocity risks are

ked.
Minor Adapt to parke

Not material in impact and travelling with low
velocity hence no need to adapt strategy or plans.

- Do we know enough?
- Is the impact underestimated?
- Could the risk move faster than estimated?

The initial assessment must be validated with the relevant Risk Category Owner before being
documented in Company Form — Emerging Risk Register. Where emerging risks with severe or
major consequences have been identified, a risk assessment should be undertaken in line with this
procedure and Treatment Action Plans developed.

Any Treatment Action Plans should be validated against the speed of onset to confirm that the
control can be implemented ahead of the expected onset.

5.6.4 Emerging risk reporting

Emerging risks will be reported alongside known risks in the Risk Management Report. When an
emerging risk is identified it will be assigned to a risk category.

Emerging risks will be detailed in the Risk Management Report to the EARCC. In preparing the
report, the Risk Manager should consider all identification methods. Typically this will involve
interviews with Risk Category Owners, or their representatives, focusing on issues identified in
recent surveys and any other matters that have the potential to impact delivery of Priority Actions.
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6.0 RECORDKEEPING

Amendment No 0

The table below identifies the types of records relating to the process, their storage location and

retention period.

Type of Record Storage Location ' Retention Period*

Change management risk
assessment

. . TRIM Required as State
ll;{llzlr(] Management Strategic Arch_ives _ as per GA28
section 19.14.01
Corporate Risk Management TRIM (I?estroy 6 years after
Plan ate closeq — as per
GA28 section 19.19.01
Approved change requeststo | TRIM Destroy 6 years after
the Corporate Risk date closed — as per
Management Plan GA28 section 19.19.01
TRIM Destroy 6 years after
Final version of bowties date closed — as per
GA28 section 19.19.01
Final version of Risk TRIM Destroy 6 years after
Assessment spreadsheets date closet_j —as per
GA28 section 19.19.01
: TRIM Required as State
Risk Management reports Archives — as per GA28
submitted to the EARCC )
section 19.17.02
. TRIM Required as State
section 19.17.02
TRIM Destroy 6 years after
Risk management plan date closed — as per
GAZ28 section 19.19.01
TRIM Destroy 6 years after
Project risk management plan date closed — as per
GA28 section 19.19.01
TRIM Destroy 6 years after

date closed — as per
GA28 section 19.19.01

* The following retention periods are subject to change eg if the records are required for legal
matters or legislative changes. Before disposal, retention periods should be checked and
authorised by the Records Manager.

7.0 AUTHORITIES AND RESPONSIBILITIES

Chief Executive Officer has the authority and responsibility for:

e approving this procedure;

e demonstrating leadership and commitment to the implementation of the Risk Management
Framework across the company; and
e endorsing the Risk Management Strategic Plan.

Executive Leadership Group and Executive Leadership Team have the authority and

responsibility for:

e allocating resources to maintain compliance with this procedure;
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e demonstrating leadership and commitment to the implementation of the Risk Management
Framework across the company;

¢ endorsing the risk ratings and ALARP status of the hazardous events contained in the
company risk profile;

e embedding risk management into the key business processes including, but not limited to
policy and procedure development, strategic planning, change management and project
management processes;

e reporting changes to the risk profile including emerging risks to the company and the Board in
line with the reporting criterion defined in this procedure;

e monitoring and reviewing risk management performance, including treatment action status and
key risk indicator trends; and

e developing and implementing additional treatment actions to address any significant decline in
risk management performance identified through the monitoring.

Group Executive People & Services has the authority and responsibility for developing and
maintaining the Risk Management Framework and the Risk Management Strategic Plan.

Group Manager Corporate Governance has the authority and responsibility for:

e consulting with Network companies to develop the Risk Management Framework;

¢ facilitating Risk Management Reports to the Audit and Risk Committee; and

¢ undertaking an independent review of the Risk Management Framework on behalf of the Audit
and Risk Committee.

Group Manager Health Safety & Environment has the authority and responsibility for confirming
the Network Fatal Risk titles and descriptions for inclusion in the annual refresh of the Corporate
Risk Management Plan.

Group Risk Category Owners have the authority and responsibility for:

¢ undertaking risk assessments to support the delivery of the Strategic Plans using the risk
management process contained within this procedure; and

e reviewing and endorsing the risk ratings and ALARP status of the hazardous events included in
their risk category as provided by the Network companies.

General Manager Finance & Compliance has the authority and responsibility for establishing
appropriate governance mechanisms to support the implementation and ongoing management of
the Risk Management Framework.

Manager Governance, Risk & Compliance has the authority and responsibility for:

e providing leadership in the development and promotion of a positive risk culture;

e implementing the principles of the Board Policy — Risk Management into the design of the Risk
Management Framework;

¢ implementing the Risk Management Strategic Plan;

e developing and maintaining a Corporate Risk Management Plan to support the delivery of the
Corporate Plan using the risk management process contained within this procedure;

e implementing an annual review of the Corporate Risk Management Plan;

e delivery of awareness training and mentoring to continue the development of appropriate risk
management skills and competencies in the company;

e establishing the systems and tools to facilitate the risk management process and the
implementation of the Risk Management Framework; and

e reviewing this procedure so that it remains current and relevant to the company’s needs
regularly.
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Risk Manager has the authority and responsibility for:

o facilitating the implementation of the Risk Management Framework;

e implementing the initiatives contained in the Risk Management Strategic Plan;

e coordinating with the members of the Executive Leadership Team and their delegates for the
development of the Corporate Risk Management Plan;

e coordinating with the members of the Executive Leadership Team and their delegates
regarding emerging risk;

¢ developing mechanisms for monitoring and reporting the company’s risk management
performance;

e coordinating the collation and assessment of risk performance data and providing regular
reports to the Executive Leadership Team and Group Manager Corporate Governance for
inclusion in the consolidated reporting to the Audit and Risk Committee;

¢ maintaining a centralised set of Bow-Tie diagrams to support the Corporate Risk Management
Plan;

e maintaining the emerging risk register;

e providing direction and advice on the application of this procedure to Risk Category Owners,
Risk Category Nominated Lead and Divisional Governance, Risk & Compliance
Representatives; and

o facilitating training sessions on the application of the Risk Management process.

Risk Owners have the authority and responsibility for:

e nominating a subject matter expert to lead technical input to each risk assessment undertaken;
and

¢ endorsing the risk ratings and ALARP status of the hazardous events assigned to them.
Risk Category Owners have the authority and responsibility for:

e reviewing and endorsing the risk ratings and ALARP status of the hazardous events included in
their risk category; and

e reporting annually to the Executive Audit Risk & Compliance Committee on the status of the
risks in their category.

Divisional Governance, Risk & Compliance Representatives and/or Risk Category
Nominated Leads have the authority and responsibility for:

¢ providing support to the division for the implementation of the Risk Management Framework
and the Risk Management process;

e providing risk performance data to the Risk Manager, in line with the corporate timetable; and

¢ liaising with the Risk Manager on matters relating to the implementation or deviation from the
Risk Management Framework.

Branch Managers have the authority and responsibility for:

e participating in the development of the Corporate Risk Management Plan as subject matter
experts, as required;

o familiarising themselves with the hazardous events contained within the Corporate Risk
Management Plan;

e implementing Treatment Action Plans (where relevant) and providing data to monitor trends
associated with Key Risk Indicators; and

e communicating and consulting with the relevant Executive Leadership Team member in
relation to emerging risks.
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Project/Program Sponsors have the authority and responsibility for:

e endorsing the project Risk Management Plan;

e reviewing and endorsing the risk ratings, ALARP status and treatment actions for the
hazardous events related to their project; and

e approving the project specific processes for the reporting of material project risks.

Project Managers have the authority and responsibility for:

e complying with the requirements of this procedure when undertaking project risk assessments;

e providing risk performance data to the Project/Program Sponsor; and

¢ liaising with the Risk Manager on matters relating to the implementation or deviation from the
Risk Management Framework for project risk assessments.

Employees have the authority and responsibility for complying with the requirements of this
procedure when undertaking risk assessments.

8.0 DOCUMENT CONTROL

Content Coordinator : Manager Governance, Risk & Compliance

Distribution Coordinator : GRC Process Coordinator
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Purpose & Scope

The Network Asset Management Strategy provides an overall view of the approach
Ausgrid takes to manage its asset portfolio to achieve business objectives. It
describes the key business objectives, and relates them to the key target outcomes
of the asset management processes. It describes the nature of the Ausgrid asset
base at a high level and the policy level approach to asset management. It describes
the key processes in the asset management framework by reference to the
appropriate policy, standard and procedural documents.

This strategy covers network assets used to deliver electricity services to Ausgrid’s
customers. It is not intended to include non-system assets.

Business Objectives
Background

Ausgrid is a New South Wales (NSW) State Owned Corporation constituted under
the Energy Services Corporations Act 1995. Ausgrid's main business undertakings
are subject to the National Electricity Law and the associated National Electricity
Rules. The NSW Electricity Supply Act, 1995 governs many aspects of our business
and provides the framework for our distribution licence and the conditions attached to
it. Commercially, we operate under a revenue determination made by the Australian
Energy Regulator (AER) in accordance with the National Electricity Rules.

The objectives for energy distribution business outlined in the Energy Services
Corporation Act 1995 are:
a) to be a successful business and, to this end:
i. operate at least as efficiently as any comparable business

ii. maximise the net worth of the State's investment in the State
Owned Corporation; and

iii. exhibit a sense of social responsibility by having regard to the
interests of the community in which it operates.

b) To protect the environment by conducting its operations in compliance
with the principles of economically sustainable development contained
in section 6 (2) of the Protection of the Environment Administration Act
1991.

c) To exhibit a sense of responsibility towards regional development and
decentralisation in the way in which it operates.

d) To operate efficient, safe and reliable facilities for the distribution of
electricity of other forms of energy.

e) To be an efficient and responsible supplier of electricity and other
forms of energy and of services relating to the use and conservation of
electricity and other forms of energy.

Our obligations under the National Electricity Law and Rules are designed to align
with the National Electricity Objective:

to promote efficient investment in, and efficient operation and use of,



electricity services for the long-term interests of consumers of electricity
with respect to:

e price, quality, safety, reliability, and security of supply of electricity;
and

o the reliability, safety and security of the national electricity system.

Our focus, with respect to investment and expenditure on the operations of our
business is also guided by the requirements of Chapter 6 of the National Electricity
Rules, which define the capital and operating expenditure objectives that the AER
uses to determine our allowable revenue. The objectives are to:

e meet or manage the expected demand;

o comply with all applicable regulatory obligations or requirements;
e maintain the quality, reliability and security of supply;

e maintain the reliability and security of the distribution system; and

e maintain the safety of the distribution system.*

Ausgrid has translated these obligations into three core business objectives in our
current business plan:

Continuously improving safety performance with respect to our
customers, staff and the public.

Maintaining the reliability and sustainability of the network.

Containing average network tariff increases to CPI for our customers.

Relationship between business objectives and asset management outcomes

Ausgrid’s asset management approach is intended to deliver on these key business
objectives. The application of our asset management principles and processes
deliver the outcomes that ensure the long term safety, reliability and efficiency of our
network operations.

The key outcomes of our asset management system are described below. While all
outcomes contribute to each of our key business objectives at some level, the table
identifies where the most significant contributions lie.

! Paraphrased for clarity



Outcome

Safety

Reliability and
sustainability

Cost to
consumers

Assets added to our network are fit for
purpose, the most economical choice on a
life-cycle basis, and clearly specified.

vv

vv

vvv

Assets in service are monitored and
maintained in accordance with properly
developed maintenance plans.

vv

vvv

Asset management plans are regularly
reviewed using multi-factor risk assessment
including safety, environmental, reliability
and financial risks.

vvv

vvv

vvv

Maintenance practices are kept efficient by
a review cycle that ensures continuous
improvement.

vvv

The effective economic life of assets is
maximised by using condition based
decision making.

vvv

Performance and condition data is collected
and recorded to enable future analysis in
support of robust decision making.

vvv

vv

Asset disposal is recognised and managed
as part of the replacement process.

vv

vvv




The Ausgrid Network

In 2012/13, Ausgrid’s network supplied more than 26,316GWh of electricity to more
than 1.64 million network customers. Our distribution area (Figure 1) covers an area
of 22,275 square kilometres and includes some of the most densely populated of
NSW. We supply customers from the Upper Hunter Valley in the north, Waterfall in

the south, and west in Sydney to Auburn.

Figure 1 — Ausgrid’s Distribution Area
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Ausgrid’s network includes:

a dual function (transmission) system of 132kV assets;

a sub-transmission system of 33kV, 66kV and 132kV assets;

a high voltage distribution system of 5kV, 11kV and some 33kV assets; and
a low voltage distribution system of 230V and 400V assets.

Ausgrid operates an extensive network of 132kV assets which are directly connected
to TransGrid’'s NSW main transmission network. Where these 132kV assets are
operated in parallel and provide transmission services to support TransGrid's
network they are defined as dual function assets under the NER. Ausgrid is therefore



also registered as a Transmission Network Service Provider. Dual function assets
are regulated by the Australian Energy Regulator (AER) as if they were part of the
distribution system for the purposes of revenue and are subject to the economic
evaluation, and public notification and consultation requirements of the Regulatory
Investment Test for Distribution (RIT-D).

Figure 2 — Typical components of the electricity network
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Figure 2 above shows Ausgrid’s typical distribution network arrangement. Power is
generally supplied through the TransGrid statwide transmission system, and
distributed via Bulk Supply Points into the sub-transmission network. Other electricity
distributors’ networks and some power stations are also connected into our
distribution network.

Ausgrid’s network has a current day replacement value of approximately $38 billion
and has been developed over the past 80 years. The main dimensions of the network
are shown in the table below.



Table 1 — Ausgrid network statistics

Distribution Network Assets 2012/13

Dual Function (Transmission) System — 132kV (km) 789
Substations - Sub-transmission 42
Sub-transmission System - 33kV, 66kV and 132kV (km) 3,534
Substations - Zone 192
Substations - Distribution 31,070
High Voltage Overhead - 11 kV and 22 kV (km) 10,117
High Voltage Underground — 11 kV and 22 kV (km) 7,822
Low Voltage Overhead — 400V (km) 13,060
Low Voltage Underground — 400V (km) 5,638
Feeder Numbers CBD 55
Feeder Numbers Urban 1,733
Feeder Numbers Short Rural 287
Feeder Numbers Long Rural 4
Pole (number) 514,190
Streetlights (number) 253,881




Asset Management Approach

Electricity networks are highly capital intensive businesses and asset management is
core to Ausgrid’s business. Asset management can be defined as “The lifecycle
management of physical assets to achieve the stated outputs of the enterprise.”

Ausgrid has an organisation-wide focus on asset management, including design,
procurement, maintenance activities, asset renewal, capital investment, condition
monitoring and continuous improvement. Our asset management approach enables
the competing requirements of the network to be optimised through the systematic
consideration of risk and is supported by an integrated asset management system.

The Asset Management framework adopted by Ausgrid recognises four distinct but
overlapping phases in the asset life cycle, as depicted in the simplified model at
Figure 3. This model is similar to that adopted by many other asset intensive
businesses and is consistent with the elements of a total asset management system
identified in the New South Wales Government’s Total Asset Management Policy.

Figure 3 - Asset Management Model
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The key phases and major associated processes are:

1) Identification of the need for an asset (Asset Planning - Concept and Specify).

Business planning and analysis leading to a business case are the key processes.
These provide the economic justification for the acquisition or improvement of an
asset, or in some cases the adoption of another, non-asset solution to meet the
business requirement. This phase is substantially embodied in Ausgrid’s network
investment policy framework.

2) Provision of the asset, including its refurbishment (Acquisition).

This includes the specification of requirements, systems engineering, project

2 ) )
Asset Management Council — www.amcouncil.com.au



management and delivery, and quality assurance. These processes verify and
validate the final design / delivered product against the specified requirements.
Additional processes ensure that project objectives are achieved with minimum risk.

3) Operation of the asset, including its maintenance (Use and Maintain).

Many of the activities performed within this phase rely directly on the planning and
analysis carried out during the acquisition phase, (or equivalent planning for existing
assets). These include determining maintenance and support requirements through
the application of specialised analysis techniques; and providing documentation,
training and facilities to support maintenance and repair actions.

This phase covers all routine and programmed maintenance as well as developing
and implementing engineering changes and improvements to either enhance asset
performance or to reduce costs, or both. A key element of the asset management
task during this phase is engineering management, particularly the documentation of
asset configuration and control and approval of engineering changes.

Ausgrid’'s processes cover a set of systems and procedures for engineering and
maintenance management, as well as information support systems, enabling
managers to plan and control workload and to evaluate results. Cost information
relating to individual assets is a key element in the ongoing analysis of performance
and forms an integral part of the organisation-wide continuous improvement process.

4) Disposal, and thus effective removal of the asset from Ausgrid’s portfolio.

Requirements for disposal of obsolete or replaced assets are incorporated in the
planning for new assets, to ensure that a superseded item and support provisions are
removed from service at the earliest possible time, thereby minimising management
and storage costs and impact on the value of inventory. The costs of disposal are
included in the investment decision.

Disposal activity can have an important bearing on safety and continuing support
costs, as well as significant implications for environmental and/or heritage
management.



Investment Decision Making

The key asset management processes determining outcomes in the PLAN,
ACQUIRE and DISPOSAL phases are described in Ausgrid’s network investment
policy framework. All assets on the Ausgrid network are initially created through
these policies and standards.

Policy or Standard Scope

Network Investment Policy This policy defines the principles by which Ausgrid
decides to invest in its electricity system. It covers
(INV-POL-10001) legislative requirements and investment objectives;

decision making processes and criteria; and
processes to ensure these decisions are made in a
consistent and transparent manner.

The policy framework divides investment decision
making processes into investment categories that are
described more fully in a series of planning standards.

Area Planning This standard relates to the development of Ausgrid’s
Area Plans. Area Plans relate to major investments in
(INV-STD-10019) the network, and consider Ausgrid’s obligations

holistically (irrespective of network type, voltage or the
investment driver). The majority of investments within
the Area Plans are sub-transmission investments due
to the greater interconnectivity of the network at this
level and because these investments are generally
complex and high value. It is common, however, for a
major project to include components of distribution

work.
Replacement Planning This standard relates to investment decisions aimed at
managing the risks associated with age and condition
(INV-STD-10035) of network assets (excluding metering and street

lighting), or that would otherwise affect the safe,
sustainable and reliable operation of the network, and
specifically to decisions to replace or modify existing
assets.

Where solutions might form part of a strategic
investment addressing multiple drivers, especially for
subtransmission assets, the investment decision is
made within area planning.

Replacement planning includes proactive programs of
work covering multiple smaller individual investments,
and reactive investments resulting from inspection
processes or in-service failures.




Policy or Standard Scope

Distribution Planning This standard specifies the requirements when
planning investment in the high voltage distribution
(INV-STD-10036) network, which is typically 11kV (but may also be

33kV and 5kV). It outlines the criteria used to identify
needs and compare alternative investment solutions.
Investments may be initiated to address general load
growth, provide adequate quality of supply or to
ensure voltage is within limits.

Low Voltage Planning This standard specifies the requirements when
planning the low voltage network (i.e. distribution
(INV-STD-10034) substations and 400V network) to address general

load growth, provide adequate quality of supply and
ensure voltage is within limits.

The low voltage network extends from the high
voltage connection at each distribution centre to the
point of common coupling with the customer.

Other categories of investment include:
Customer Connections - initiated by an application for a customer connection.

Metering - determined through an annual review of metering, system capabilities and
compliance obligations.

Investments focussed on maintaining the reliability of the network are described
under a separate policy framework.

Policy or Standard Scope

Network Reliability Policy This policy defines the principles and approach by
which Ausgrid decides to invest in projects for
(INV-POL-10009) improving the reliability of supply. It covers legislative

requirements and investment objectives, and
describes the constituent components of the Reliability
Investment Plan.

Reliability Planning: Feeder This standard outlines how Ausgrid manages reliability
Category performance at the average feeder category level, in

accordance with clauses 15, 18.2, 18.3 and Schedule
(INV-STD-10028) 2 of the Licence Conditions. It specifies the

requirements for establishing targets, and identifying
gaps between the forecast performance and the
targets to determine when investment is required,;
documenting the plan and reporting on performance.




Policy or Standard Scope

Reliability Planning: Individual This standard outlines how Ausgrid manages reliability
Feeders performance for individual distribution feeders, in

accordance with clauses 16, 18.4 and Schedule 3 of
(INV-STD-10027) the Licence Conditions. It specifies the requirements

for investigating and reporting on the reliability
performance of individual feeders; determining when
investment is required; and documenting the plan.

Reliability Planning: Individual This standard relates to the management of reliability
Customers Receiving Poor performance for individual customers. It specifies the
Reliability requirements for Investigating and reporting on the
reliability performance of individual customers at the
(INV-STD-10031) distribution feeder section level; determining when
investment is required; and documenting the plan.
Reliability Planning: Wide Area This standard outlines how Ausgrid manages the risk
Outage Management of wide area outages based on analysis of major
events. These outages have the potential to affect
(INV-STD-10030) large  numbers of customers and/or critical

infrastructure. The management of these outages is
driven by risk mitigation that considers the broader
impacts of such events on the community. This
Standard specifies the requirements for assessing the
risks;  planning  mitigating  investments;  and
documenting the plan.

Reliability Planning: STPIS This standard specifies the requirements for
developing the Service Target Performance Incentive
(INV-STD-10029) Scheme (STPIS) component of the Reliability

Investment Plan, initiating projects that respond to the
STPIS incentives and the reporting and target setting
requirements for managing the STPIS. It specifies the
requirements for establishing STPIS targets and
incentive rates; planning investments to respond to
the incentive; documenting the plan and reporting on
performance.

Asset Support Analysis

Supportability analyses provide the essential linkage between the ACQUIRE and the
USE AND MAINTAIN phases within the asset life cycle.

Supportability analysis forms an integral part of the systems engineering approach to
asset development and acquisition. It begins with the specification of key parameters
which will influence the operational availability, maintenance and support costs for
the asset. At Ausgrid, these requirements are written into tender specifications to
ensure suppliers identify the initial requirements for spares, maintenance and support
at the outset. Supportability requirements for new assets are described in Network
Standard NS212 Integrated Support Requirements for Ausgrid Network Assets.

Design, operational and maintenance standards form part of ongoing asset



supportability. These are captured in Network Standards that cover a wide range of
technical issues and practices.

Maintenance Planning

The planning and management of maintenance is the key activity in the USE AND
MAINTAIN phase of the cycle.

Maintenance is an essential element of the asset management process that makes a
direct contribution to achieving the business objectives of the organisation. In
particular, a cost effective maintenance program is essential to ensure the long term
sustainability of the network by preserving the engineering integrity of assets and
their continued fitness for use within the electrical system. This in turn supports the
reliability performance of the network, directly manages the safety risk profile and
minimises long term costs.

Ausgrid utilises a Condition Based Maintenance approach to monitor the condition of
assets, determine asset risk, specify the maintenance requirements and ultimately
inform the replacement decision at end of life. This process commences when assets
are first introduced to the network and continues cyclically over the life of the asset.

Establishing the set of programmed maintenance requirements is a key element of
the management process for all assets. This is aimed at establishing what actions
must be put in place to maintain the asset in satisfactory condition during its service
life. It also provides the basis for determining financial and technical support
requirements for the asset in the form of training, spares, tools and support
equipment as well as data collection and analysis requirements for managing and
monitoring the cost effectiveness of the maintenance program. Maintenance
Requirements Analysis is the process Ausgrid applies to maintenance planning.

Maintenance requirements analysis

Maintenance Requirements Analysis provides a systematic method of determining
the most appropriate and cost effective maintenance actions for individual assets,
based on an assessment of the failure characteristics of the item, past failure history,
the effects including costs of individual failures and the potential effectiveness of the
maintenance task. The analysis is documented to provide a permanent record of the
basis for decisions and to support the requirement for periodic review of the scope
and effectiveness of maintenance action. The process is described within the
Maintenance Requirements Analysis Manual (ASM STG-10005).

Maintenance requirements cover both short term actions, designed to detect or
prevent a specific mode of failure as well as major renewal decision points to counter
the effects of long cycle deterioration. Maintenance requirements for an asset may
include preventive tasks to be done at some specified frequency or inspection or
condition monitoring tasks, designed to establish the condition of the asset and to
determine the need for corrective work based on this condition.

Failure Modes, Effects and Criticality Analysis (FMECA) provides a structured
method for assessing the likely causes of failure for an asset and the consequences
of these failures on safety, asset performance and economics. This information is



then used to:

e Provide a basis for the maintenance requirements and expenditure forecasting
process.

o Provide an input to the safety analysis and thus to initiate corrective action for
failure modes which have an unacceptable impact on safety standards for the
asset in use.

The data and information developed in the FMECA process is used to inform a
Reliability Centred Maintenance approach to decision making regarding maintenance
tasks, periodicity and repair / replace choices.

Manufacturer’'s recommendations and previous history for the same or similar assets
typically set the baseline for maintenance requirements. Once the asset enters
service its maintenance requirements are progressively refined and improved using
recorded asset performance and actual maintenance costs.

Programmed maintenance requirements are consolidated in Network Technical
Maintenance Plans (NTMPs) issued for major assets. These NTMPs document the
approved scheduled maintenance program for the asset and represent the basis for
maintenance programming and management. NTMPs incorporate service and
maintenance standards, which provide more detailed information on the actions to be
performed on individual assets.

As assets approach the end of their economic life, maintenance analysis identifies an
asset as a candidate for end-of-life replacement, and underpins the risk analysis that
informs a decision to invest in replacing or otherwise dealing with the retirement of
the asset — returning to the PLAN phase of the asset management cycle.

Approved by Pamela Henderson, Chief Engineer

Approved 27 March 2013
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Executive Summary

Ausgrid's proposed capex of $1.57 billion in Replacement and
Duty of Care programs for the 2015-19 period is aligned to
achieve our business purpose to efficiently distribute electricity to
our customers in a way that is safe, reliable and sustainable. Our
substantial program recognises the legacy of investment in the
1950s to 1970s and confirms we face an uphill battle in
addressing condition issues associated with a large, old and
degraded network. At the same time we have sought to minimise
prices for our customers by looking at efficient ways to defer and
limit capex in the period.

We are proposing total capex of $1.57 billion for the 2015-19 period for our Replacement and Duty of Care
plans. This includes:

e  $1.25 billion to address assets that pose an unacceptable level of risk as a result of degraded condition
or increased probability of failure (Replacement Plans).

e $324 million to address assets that do not meet compliance and infrastruture risk obligations not
covered under the Replacement Plans (Duty of Care Plan).

The plans set out capex to replace, refurbish or modify our existing network assets. For the 2015-19 period
there is a shift in focus from transmission assets to distribution assets.

The proposed capex for the 2015-19 period is 41 percent higher than the actual capex during the 2010-14
period (actual for 2010 - 2013 plus planned for 2014) and the two primary reasons for this are:

e Inthe last period, we deferred a significant portion of forecast capex on Replacement and Duty of Care
plans due to a range of delivery issues associated with our total capex program. In light of these
difficulties we focused on our immediate obligation to meet compliance, reliability and performance
licence conditions, and sought ways to defer the forecast program of works in our Replacement and
Duty of Care plans by applying risk tradeoff methodologies.

e  Consequently, the age and condition of the assets in these areas of the network has progressively
worsened during the 2010-14 period despite investments to remove the most risky assets. This has
lead to an increased risk profile for the deferred work. Distribution assets, as a whole, have continued
to deteriorate leading to increased risk and increased failures. If unaddressed, these issues may lead to
an increase in safety and environmental harm, and will prevent us from meeting our obligations as an
essential service provider.

Despite these issues, our program of works recognises that we need to minimise price pressures for our
customers to the fullest extent possible during the 2015-19 period. Ausgrid has sought all opportunities to
defer capex by prioritising our program within acceptable risk boundaries, and by seeking cost efficiencies in
our Replacement, Duty of Care and, Maintenance solutions.



Introduction

Introduction

The assets used to run an electricity network can carry significant risk
to the community, our workers and the environment. For this reason
Ausgrid has a strong asset management culture. Our key aim is to
balance these risks to ensure we meet our regulatory obligations.
Where economically prudent this may involve capex to replace,

refurbish or modify assets.

The purpose of this document is to provide a high level overview of
our proposed capex for the 2015-19 regulatory control period for

Replacement and Duty of Care plans. The overview should be read in What  about large

conjunction with the "Library of Supporting Documents". Our transmission assets?

Replacement and Duty of Care plans are based on the following

sub-

network asset types:

o All assets on our distribution network including distribution
substations, lines and cables.

e Smaller independent assets on our transmission network within
our existing transmission and zone substations, and parts of our
transmission lines and cables.

Replacement of major assets on the
sub-transmission network (such as
zone substations and entire
transmission lines) are contained in
our Area Plans. This is due to
potential synergies in addressing
capacity and replacement at the

same time in an area. Further

In the sections below we identify why Ausgrid is required to replace
. . . . information is contained
network assets in our role as an essential service provider. We then P 7]
. . . rea Plans.
describe the difference between our plans, noting that Replacement
plans are for assets in degraded condition. Lastly, we describe the key

asset categories included in our plans.
Why do we replace assets?

As an essential service provider, Ausgrid has a strict obligation to manage our assets to meet safety and
reliablty standards set by legislation, government, regulations etc. Our asset management principles are
focused on ensuring we meet these obligations at least cost, and may include replacement where
economically prudent. In the following sections we:

o Identify our key regulatory obligations that influence our asset management decisions.

e  Set out our asset management principles, and the types of work we undertake to meet our obligations.

o Identify the conditions under which we consider incurring capex on Replacement and Duty of Care
activities.

Regulatory obligations

We have a suite of regulatory obligations that guide our asset management practices. These obligations
relate to keeping our network safe, reliable and sustainable and to do so in an environmentally responsible
manner. The key obligations are:

e  Public and workplace safety - There are inherent dangers of operating electricity networks. When
assets fail in service they can cause serious harm to customers, the community and our workers. Key

3
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examples include fires, and explosions, and electricity shocks. Compliance with our obligations requires
us to keep our assets in good order so that we do not harm the public or jeapordise the safety of our
workers.

e  Environment - Our network footprint spans areas of NSW which are highly sensitive to environmental
damage. Electricity assets may contain hazardous substances or material that can be unsafe to the
environment if not functioning properly. These substances are necessary to assist electrical assets in
performing their function i.e. insulation material. However, exposure of these substances can harm the
environment. For example, the fluid used to insulate electricity cables can leak and cause damage to
waterways such as the Sydney Harbour. For this reason, legislation as well as Ausgrid's own corporate
responsibility requires us to ensure that environmental risk is properly managed.

e  Reliability — Our Design, Reliability and Performance (DRP) licence conditions recognise that customers
expect a reliable supply of electricity. When assets fail, it may cause disruption to the supply of
customers, particularly in cases where there is limited redundancy (back-up of supply) in the network.
If failure rates increase due to asset degradation, then supply reliability may decrease. Ausgird aims
through its Replacement plans to maintain reliability levels by preventing increases in failure rates.

In most cases our obligations do not provide specific actions or measurable standards for compliance. For
example, the Workplace Health and Safety Act provides for a general requirement to ensure the health,
safety and welfare at work of all of our employees and non-employees. The general nature of this
requirement means that we must use prudent judgement based on risk methodologies when designing,
maintaining, operating or replacing a network.

In some cases, our obligation does specify a particular standard we must achieve to be compliant. For
example, we are subject to various regulations, standards and guidelines for our assets which set out the
minimum obligations. In these cases, we will comply with the particular specification.

Asset management strategy

Ausgrid has a comprehensive and prudent strategy to manage assets across our network. The key principles
underlying our asset management strategy include:

e  Ensure compliance with all relevant safety, environmental and reliability obligations.
e Maintain current levels of safety, security and reliability.

e  Create a network that is sustainable and stable over the long term.

e  Cost effectiveness and efficiency.

In meeting these principles, we have developed a number of diagnostic tools to monitor the health of our
network assets. We undertake assessments of technology types on our network, and identify key markers
of health such as age of assets, failure history, failure modes (i.e. reasons for failure), failure rates and
failure consequences.

We monitor the legislative environment, to verify our existing assets are capable of meeting the current
required performance standards. This recognises that new compliance obligations often arise after the
asset has been installed. A key example is recent regulations that require the development of greater
security to protect infrastructure from sabotage.

Based on our information, Ausgrid develops activities directed at meeting our obligations utilising a well
established philosophy called 'Reliability Centred Maintenance' (RCM). At its core, the philosophy seeks to
achieve economic efficiency in meeting our regulatory obligations to provide a safe, reliable and sustainable
network in an environmentally responsible manner. This involves adopting a whole of life perspective. This
is depicted in the following diagram, which shows our asset management practices involve design,
maintenance and replacement programs.



Designing and installing assets that perform to their stated function.

Design

Replace

Replacing, refurbishing or significantly modify Developing optimal maintenance programs
assets that no longer allow efficiently provide a that prevent or correct failures of assets.
safe, reliable or sustainable network.

In particular, Ausgrid’s maintenance strategy aims to maximise the life of its assets through cost effective
maintenance tasks. This life cycle view ensures that costs to consumers are minimised over the long term by
putting in place strategies that optimise the whole of life cost potentially including deferring the need for
replacement. However, as explained in the next section, in cases where failures can no longer effectively or
safely be mitigated through maintenance, options such as replacement, refurbishment or modification are
investigated to mitigate against potential failures.

When we choose to replace assets

Ausgrid replaces assets when it is economically prudent to do so. By addressing the whole of life cost
Ausgrid ensures that our strategies are cost effective. For example, we will replace assets where:

e The asset fails in service, and it is not cost effective to remediate the fault. This is called reactive
replacement and will occur as a result of deterioration in the condition of assets as they age, or a
failure in the technical design of the asset.

e  There is significant risk in meeting regulatory obligations by keeping the asset in service. This is called
‘proactive’ or ‘planned’ replacement. In these cases, we undertake risk assessments to evaluate
whether replacement is required and conduct engineering and financial analysis to determine the
timing and scale of the replacement.

In cases where there are large number of assets in the population, it is impractical to undertake detailed
examination of risks of individual assets. In these cases asset technology types and vintages can be used to
determine a risk profile for the entire population.

Chapter 3 provides more detail on the methodology we have used to identify assets that need to be
replaced, refurbished or significantly modified in the 2015-19 period. More information on the difference
between reactive and planned replacement is provided in breakout box 1.

Box 1: Reactive vs. Planned replacement

If economically prudent and if the risk of failure can be tolerated, Ausgrid will undertake reactive
replacement of its assets. In other cases, Ausgrid proactively replaces, refurbishes or significantly modifies
assets before failure. Planned replacement is prudent when we have evidence to suggest that keeping the
asset in service exposes us to an unacceptable level of risk that compromises our regulatory obligations.

In making a decision as to whether we run the asset to failure we consider whether:

e  The risks can be mitigated cost effectively through inspection, routine or corrective maintenance.




e The consequence of running the asset to failure will breach our regulatory obligations. In particular we
consider whether this would be above the level of risk that a prudent DNSP would be willing to accept
in our circumstances.

In particular, Ausgrid treats safety as our number one priority, and the majority of our planned replacement
is directed at replacing assets that are unsafe to the public and workers. For instance, when the probability
of an asset causing a fire reaches an unacceptable level, then proactive action should be taken to mitigate
the risk. Using the hierarchy of controls, in some cases, eliminating the risk is achievable by replacing the
asset. For example, replacement of oil filled circuit breakers with vacuum interrupted circuit breakers.
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What types of capital plans do we develop for replacement?
Ausgrid has two types of plans for identifying our capex requirements.

e  Replacement plans relate to assets that pose an unacceptable level of risk as a result of degraded
condition or increased probability of failure.
e Duty of Care plans to rectify assets that do not meet compliance standards.

Replacement plans

The majority of our replacement requirements are for assets that have exceeded their technical life. As an
asset ages its condition deteriorates, leading to a higher probability of failure. Further, the failure
mechanism becomes unpredictable in nature, and becomes difficult to mitigate through maintenance
programs. As noted in Chapter 2, Ausgrid has a significant population of assets that exceed their technical
life and whose risks cannot be managed through maintenance programs.

In other cases, the reason for replacing the asset relates to a fault with the equipment that is not directly
related to age, such as design, manufacturing or installation issues.

It is worth noting that some younger assets deteriorate much faster than older assets due to their design or
the environment they operate within. Therefore, asset condition is the primary trigger for replacement,
while age is used as an indicative measure. For example, CONSAC & HDPE cable is not the oldest
distribution cable on the network. However, over 70% of all distribution underground cable failures can be
attributed to CONSAC and HDPE. This is due to their design, resulting in a much quicker deterioration rate
and increased safety risk.

Ausgrid develops Replacement plans based on technology types for our major assets, not generic
age/standard life. Our planned Replacement plans identify technology that we consider needs to be
removed from the network as a result of our risk assessments. Where asset condition can be directly linked
to age (degradation), age is used to support the investment decision. Our reactive plans are a forecast of
the assets that will fail on the network despite our alternative strategies or an acceptance that run to failure
is the optimum strategy.




Duty of Care plans

Duty of Care programs are specific programs of work, unrelated to degradation of the asset , which ensure
that Ausgrid’s assets comply with specific statutory requirements and standards expected of a prudent
DNSP. They relate to new obligations that did not exist when the asset was built, or changes in
circumstances that cause the assets to pose unacceptable risks to either staff or the public. For example, we
have a Duty of Care obligation to address asbestos and other Workplace, Health and Safety (WHS) and
environment risks. Duty of Care programs are also categorised by one of the following risk drivers:

Type of program Description of programs

Workplace Safety Programs to mitigate against the risk of workplace safety incidents such as
covering some exposed electrical assets and rectification of assets to meet
statutory requirements.

Public Safety Programs to mitigate against the risk of public safety incidents such as
installation of anti-climb devices on towers and substation fencing.

Environmental Programs to ensure compliance with environmental regulations and to mitigate
against environmental incidents such as oil containment installation and the
replacement of noisy transformers.

Fire Mitigation Programs to ensure compliance with applicable regulations and to mitigate
against fire related risks such as the installation of fire stopping and smoke
detection systems.

Asbestos Management | Programs to ensure compliance with applicable regulations regarding asbestos
such as the removal of asbestos in cable pits, fire doors and other locations
where found.

Security Management Programs to ensure compliance with statutory requirements regarding the
security of sites deemed to contain critical infrastructure.




What types of assets are covered in the plans?

All of Ausgrid's programs, whether reactive or planned, are categorised into one of six asset groups. This
assists with managing a large and diverse range of assets These groups are also used to analyse our
maintenance expenditure.

These categories allow us to create strategies for groups of assets based on factors such as technology type
and operating environment. For example, underground distribution cables are categorised differently to
underground sub-transmission cables. Placing them in the same category would ignore differences in
technologies, operating environment, maintenance requirements network configuration requirements/risks
and consequences, for example reliability implications on sub-transmission assets versus distribution.
Similarly, although there are some 11kV circuit breakers common to both distribution substations and zone

substations, they are categorised differently to account for the different operating environments and risks
associated with each.

Transmission Overhead

| Transmission Overhead assets include steel towers, poles (wood, concrete and steel), special
termination structures, averhead mains {132kV, BBKY and 33kV), access tracks and air break
switches, These assets provide direct connections between Transgrid and and the Ausgrid network
and Interconnection between our Transmission and Zone substations.

| Transmission Underground

Transmission Underground assets include underground cables, of a variety of insulation
technologies operating at design voltages of 132kV, BEkV and 33kV, associated pressure
monitoring and alarm systems, cross bonding systems, and cable tunnels. These assets provide
direct connections between Transgrid and and the Ausgrid network and interconnection between
aur Transmission and Zane substations.

Transmission Substations

Assets include buildings, transformers, high voltage switchgear, protection systems and earthing

| systems. These substations are supplied at 132kV or 66kV, and supply local zone substation
networks, mostly at 33kV, with smaller 66kV networks in the upper Hunter Valley and in Sydney at
Epping/Hunters Hill.

Zone Substations

Assets include buildings, transformers, high voltage switchgear, protection systems and earthing
systems. These substations are supplied at 132kV, 66k or 33kV, and transform this to 11kW {with
a small kv network) which supplies the local distribution network via overhead f underground
mains.

Distribution Mains

Assets include but not limited to poles and other support structures {wood, concrete, steel and
composite materials), overhead and underground 11/22kV and Low VYoltage conductors, access
tracks, overhead and underground services, pillars, reclosers and sectionalisers, valtage
regulators, air break switches, under slung links and other equipment. These assets provide
connection between Zone substations and customers via distribution substations and the LV
network.

Distribution Substations

| Assets include pole substations and ground type substations including kiosks, outdoor enclosures,
B chambers and underground structures. These substations are supplied at 11kV and transform this
b | to 415V, The main assets associated with these substations are buildings, housings, enclosures
transformers, high voltage and low voltage switchgear, fuses and earthing systems,




Benefits from previous
iInvestment

During the 2010-14 regulatory period Ausgrid made significant
inroads into addressing condition and compliance issues on our
network. Assets which posed unacceptable risks were replaced
with modern day equipment. Our program of works varied
significantly from our initial forecast as a result of improved data
to inform our prioritisation processes, the development of more
cost effective solutions and some delivery issues.

The purpose of this section is to identify the outcomes of investments during the 2010-14 period and the
reasons for variations to forecasts. Examination of previous capex can provide insights into the proposed
capex for the 2015-19 period, and the veracity of previous forecasting approaches.

In the sections below, we provide information on:

e Why Ausgrid proposed substantially higher replacement allowances in the 2010-14 regulatory period.
We demonstrate that insufficient expenditure allowances in the 1990s and early 2000s resulted in the
need to undertake significant replacement of assets.

e The benefits to our customers, workers and environment from replacing degraded assets on our
network in the 2010-14 period.

e The reasons for variations to forecast.

1.1 Circumstances prior to regulatory period

Figure 1! provides an illustrative view of our business lifecycle, and shows the underlying reasons why
Ausgrid needed to increase its rate of replacement in the 2010-14 period. While this graph shows mains and
poles assets only, the diagram is reflective of the overall network.

In the diagram, it can be seen that a large proportion of Ausgrid’s asset base was built in the 1960s,
coninciding with a large increase in the demand for electricity. The assets built in this period had significant
capacity to provide the backbone of supply for the next 40 years. Investment declined on the relatively
young network between 1970 to 2000 as there was less focus on the need for a balanced long-term
replacement strategy, routine and preventative maintenance.

In the early 2000s Ausgrid’s analysis demonstrated that the network was potentially facing an impending
health issue that would impact our ability to meet reliability and safety in the medium term. The assets that
were installed in the 1960s were approaching the end of their technical life, and failures had started to
increase on a variety of assets. We recognised that our maintenance and replacement strategies at the
time were inadequate to deal with the ageing of our network and if not addressed could lead to an
impending death spiral which we would not be able to recover from. Consequently, we adopted a holistic
approach to address the issue including:

! Sourced from the Huegin 2012 Distribution Benchmarking Study

Chapter 1



e A revision of Ausgrid’s maintenance standards to ensure that objectives were consistent across the
organisation. By the mid-2000s, maintenance completion was improving, as was the collection and
accuracy of asset related data. This included a shift towards Asset Management best practice including
Reliability Centred Maintenance (RCM) and Failure Mode Effect & Criticality Analysis (FMECA).

e  Targeted replacement programs were developed for assets that were highest risk of not satisfying the
regulatory obligations defined in the Introduction. These programs commenced in the later part of the

2004-09 period, despite insufficient regulatory allowance provided at the time.

Figure 1 - Business Lifecycle

3 P 2000+
“sting in the “Boom and Bust” “Sweating “Growth &
tail™ the assets™ history collide™
Significant Energy GI'K? resources The 1980's The rescurces and
develocpment post booms are interspersed recession put housing secter
WW Il. These assets with the Vietnam War and the brakes on booms drove
will become the <il price shocks and a construction massive growth._
replacement -‘Ubs?querﬂ g'C’b‘?l and The network's
burden of the near econemic downturn in the  development. orginal assets are
future. early 1980"'s. alko due for

replacement.

& Post WW Il Prosperity

g 25,000 & Coal & Iron Ore Boom

20,000
é Poles & Oil Price Shock, Global Downturn
2 15000 & Coal, Oil & Gas Boomn & arc
= 10,000 i IIII & Mining Investment Increase & Mining Boam

Replacing this vol of
g Saoe prolees would roauire
-E o doubling of the current rate
]
2,500
£
== -
S 2000 OH Line
%‘ 1,500
Z 1,000
&
=2 500
5
o 4]
£ 500
£ 00 UG Gable
g 300
=
E =0 | i
One third of Ausgrid’s

E 100 u:dell\'gronrld i:;hle
2 installed in this period
@ o
-

39335080888 EREEEEE

197
1981

983
1985
1967
1969
1981
1993
1985
1997
1999
2001
2008
2005
2007
2008
201

g

In the 2010-14 period, Ausgrid proposed significant replacement of assets at all levels of the network in an
effort to combat rising failure rates and the looming issue of a bow wave of replacements. As part of the
proposal we presented analysis that showed the sustained increase in the age of our network assets, and
how the proposed replacement programs would serve to reduce these increases.

At the time we recognised that the ageing of the asset base was an issue that could not be addressed in a
single regulatory period. Due to the sheer size of our asset base, certain parts of the network would
continue to increase in average age despite large scale replacement.

1.2 Outcomes from investment in the 2010-14 period

By the end of the period, a significant numbers of asset risks will have been removed from the network. In
the sections below we provide a summary of the risky assets we have replaced, and the Duty of Care
programs we have undertaken.

Replacement program

The key highlights of our replacement program include the removal of assets on the network that posed
risks particularly to safety. The table describes the benefits from our targeted replacement program in the
2010-14 period.
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Type of program Description of outcomes

As at the end of 2012/13 financial year we have completed 926 replacement jobs on
transmission mains assets including the replacement of 711 poles. These jobs range from
replacing small assets like individual insulators to replacement of kilometres of
underground cable. The transmission mains replacement plan for the 2010-14 period
consisted of 15 sub-programs. It is expected that all of these will continue into 2015-19
although some will be bundled into new programs of work. Notable programs include:

e  Replacement of 132kV ‘fog’ insulators and certain overhead conductor types due to
age related condition issues. This sub-program will be carried out under the sub-

transmission overhead feeder refurbishment sub-programs.
Transmission mains

e  Refurbishment of steel towers and their associated earthing systems due to age
related degradation.

e  Replacement of 33kV and 132kV fluid filled gables due to age related degradation,
environmental risks due to fluid leakage, high maintenance requirements and
reduced manufacturer support for this cable technology. Replacement has mostly
been carried out under ‘Area Plans’.

Replacement of 33kV gas pressure cables due to age related degradation causing high
levels of gas leakage. Replacement has mostly been carried out under ‘Area Plans’.

As at the end of 2012/13 financial year we have completed 370 replacement jobs in our
existing sub-transmission substations, and 960 jobs in our zone substations. Notable
programs were:

e Significant replacement of 33kV bulk oil circuit breakers (CB). The older CBs posed
Sub-transmission and unacceptable safety risks due to a history of catastrophic failures and fires driven by
zone substations poor asset condition.

e  Replacement of 11kV bulk oil circuit breakers. There were a number of catastrophic
switchboard and circuit breaker failures experienced in Ausgrid. Replacing the oil
circuit breakers with vacuum type circuit breakers largely removed fire risks from the
substations, allowing cost effective extension of the switchboard life.

As at the end of 2012/13 financial year we have completed 2929 individual replacement
jobs in distribution substations. These range from replacing small assets like circuit
breakers to full substation replacement. The distribution substation replacement plan for
the 2010-14 period consisted of 37 sub-programs. It is expected that of these, 12 will
either be completed or closed off. Notable programs at or near completion include:

e Replace “Cubicle” switchgear distribution substations. These substations contained

some of the oldest electrical equipment on the network. They were commissioned
Distribution from 1914 up until the early 1950s. The “cubicle” high voltage switchgear had major
Substations safety and operating concerns and was the subject of operational restrictions. The
removal of this switchgear has seen a significant network risk removed.

e Ex St George County Council Outdoor Enclosure distribution substations. These
obsolete outdoor style substations were commissioned between 1944 and 1973.
There have been a number of significant incidents because the high voltage and low
voltage switchgear is housed in a timber enclosure. A fire in 2000 starting in the
substation caused significant damage to an adjoining private property. These assets
carried a significant safety and liability risk.

Distribution mains As of 30/06/2013 we have completed 95,916 replacement jobs and replacement of just
under 200kms of distribution mains assets. These range from replacing small assets like
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low voltage pillars or overhead services to replacement of kilometres of underground
cable or overhead mains. The distribution mains replacement plan for the 2010-14 period
consisted of 28 sub-programs. It is expected that of these, 8 will be completed or closed
off. Notable programs include:

e Replacement of oil filled 11kV reclosers and sectionalisers due to oil-related fire
risks, high maintenance requirements and their age. All assets of these types will
have been replaced by the end of the 2010-14 period.

e  Replacement of LV underground CONSAC & HDPE cables due to known condition
issues causing high levels of failure and electrical safety risks for both our staff and
public. Replacement of these cables has been more difficult and costly than
expected but more than 100km of these cable types will have been replaced by the
end of the 2010-14 period.

e  Replacement of 11kV steel mains due to known condition and fire risk issues. The
small steel conductors corrode and fail causing electrical safety risks to Ausgrid staff,
farmers and livestock, as well as potentially igniting combustible materials in rural or
remote areas. More than 130km of steel mains will have been replaced by the end
of the 2010-14 period.

e  Replacement of condemned poles when they have failed our testing processes for
structural integrity. More than 16,167 condemned poles will have been replaced by
the end of the 2010-14 period.

e Replacement of overhead service wires due to known age related insulation
condition issues which pose electrical safety risks to both our staff and public. More
than 78,800 overhead service wires will have been replaced by the end of the 2010-
14 period.

e  Replacement of 11kV air break switches. Some types of air break switches are being
proactively replaced due to known condition issues which pose electrical safety risks
for both our staff and the public, others types are replaced reactively following
failure. More than 2,300 air break switches will have been replaced by the end of the
2010-14 period.

Duty of Care

As at the end of 2012/13 financial year we have completed 485 individual Duty of Care projects. We made
some headway into addressing concerns with assets that did not meet safety, environmental and
compliance standards. For example:

e  We expect to mitigate the majority of fire related risks at zone and sub-transmission substations with
completion of the 11kV vacuum circuit breaker conversions to remove the risk associated with oil in
substations and the installation of fire hydrant sub-programs.

e  Upgraded the anti-climb devices at over 70 steel towers.

o  Replaced deteriorated concrete pit lid, including concrete cement, at 66 outdoor Zone & STS
switchyards

e  Replaced 54 kiosks that contained exposed 11kV
e  Completed the replacement of 1.57km of Fagade Mounted ABC
e Address the non-complaint 33kV busbar ground clearances at 8 substations
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e Completed the risk assessment of all power line crossings of navigable waterways and implement the
required controls to address the majority of the extreme risk rated crossings.

o  We replaced asbestos roofs at a number of zone and distribution substation as well as the removal of
asbestos from of the Sydney CBD pits.

e Improved fire safety at Ausgrid’s zone & STS substation by installing Very Early Smoke Detection
Alarms (VESDA) and upgrade the fire hydrants to comply with the relevant modern day standards.

1.3 Variations to forecast

During the 2010-14 period Ausgrid has significantly underspent on our capex allowance for Replacement
and Duty of Care plans. We expect to incur $1.04 billion on Replacement plans by the end of the 2010-14
period. This is $398 million or 32 percent below the total planned expenditure for the first three years of
the period.

Replacement Expenditure
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$60,000,000
$50,000,000
$40,000,000
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$20,000,000
$10,000,000
S-
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*No actual expenditure for 2014 has been included.

For the Duty of Care plans, we expect to spend $191 million by the end of the 2010-14 regulatory period,
which is $95 million or 41 percent below the total planned expenditure for the period.

Duty of Care Expenditure

$70,000,000
$60,000,000
$50,000,000
$40,000,000
$30,000,000
$20,000,000
$10,000,000
S-
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*No actual expenditure for 2014 has been included.

The key reason for variation involves re-prioritisation of the program in response to the following issues:
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e More detailed information on our assets — At the time of our forecasts in 2007/08 for the 2010 - 2014
period, we did not have an integrated asset management system in place to provide more detailed
information on the condition and failures of our assets. More detailed information lead to greater
accuracy in risk profiling allowing for work to be re-prioritised with minimal impact on total risk.

o  Review of risk thresholds in response to price pressures — The adverse impacts from large price
increases made us consider whether there were opportunities to take on greater risks by deferring
capex programs. We recognised that this would enable us to lower price pressures in the next period
by reducing the size of the opening Regulated Asset Base (RAB) for the next period, consistent with the
incentive regime for capex.

e  Higher than forecast costs — Our unit cost estimating system for the 2010-14 proposal was at a high
level, and did not accurately estimate the actual costs of delivering our program. Higher costs led to a
re-examination of whether full replacement was cost effective to mitigate the risk. Some of these
additional costs were driven by design complexity and additional civil work not originally understood at
conception last period.

o  Delivery issues — Ausgrid faced a significant challenge in delivering a large step change in replacement
and capacity expenditure. In the initial years of the regulatory period, we had significant issues with
resource constraints to deliver the entire program. There was an expectation that overflow work
would be managed through an alliance with external contractors. This did not prove to be as effective
as originally anticipated. Our workplan placed higher priority on compliance with our new licence
conditions, and with replacing the major assets on our sub-transmission network as set out in our Area
Plans. This was due to the fact that much of the work identified under the Area Plans also had
Replacement and Duty of Care issues, allowing for multiple drivers to be removed. Additional delivery
issues included delays as a result of coordination of outages through lack of network redundancy and
delays in procurement processes.

In recognising the shortcomings in the previous forecast, Ausgrid has adopted the following measures for
2015-19 to ensure a greater level of accuracy:

e  Significant consultation and alignment of the forecast replacement plans with the delivery capability of
the organisation and the market taken into account when developing forward programs.

e  The successful delivery of a number of major Area Plans projects has allowed for greater network
redundancy for easier outage coordination.

e  The majority of programs for the 2015-19 period are continuing from the 2010-14 period, where
procurement contracts were already established. Lessons learnt from the procurement exercises
undertaken over the last period have improved our processes for the next period.

o  Detailed risk profiling by asset group undertaken in developing the Asset Condition & Planning
Summaries and Replacement sub-programs, allowing for improved risk profiles, programs and delivery
plans. This greater accuracy allowed for work to be shifted with minimal impact on total risk.

o  Detailed review of the anticipated price impacts of the proposed replacement and DOC expenditure
forecast including community engagement surveys and adjusted risk profile models and tolerances.

e A full review of unit costs including market driven assessments and benchmarking studies aimed at
delivering improved cost structures and deliverability.

Previous expenditure is a relevant reference point to assess our forecast capex for the 2015-19 period. Our
evidence shows that the proposed capex can be explained at a high level by our previous and future
circumstances.

In the next period, we are delivering a far smaller capital program, which will not create the same delivery
issues as last period. A new structure is being developed to overcome these issues and will allow for
increased benchmarking, a more competitive blend of internal and external service providers and enhanced
delivery capabilities.
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In light of an ageing asset base and deferral of work last period, leading to increased deterioration and
increased risk, regulatory obligations can only be met if a higher level of capex for Replacement and Duty of
Care in the 2015-19 period is undertaken.

As stated, when combined with all other proposed plans, Ausgrid's total proposed capex is less than that
actually spent last period. Figure 2 reflects the change in total capex for the first 4 years of last period
(actual) against the proposed for next period. We would therefore expect delivery resources to shift focus
from other the delivery drivers to delivery of Replacement and Duty of Care.

Figure 2 - Shift in total capex

All Selected Programs - year vs year

$1,400,000,000
$1,200,000,000
$1,000,000,000
$800,000,000
$600,000,000
$400,000,000
$200,000,000
S-

1 2 3 4

2010 - 2013 (actual in Nomainl $) 2015 - 2019 (proposed in Nominal $)

2015 - 2018 (proposed in Constant Dec 2012 $)

*Year 5 has been excluded as the 2014 actual expenditure is still unknown.

The programs included are those where shared resources are required. Figure 3 shows the total capex split
by plan.

Figure 3 - Total Capex

All Selected Programs (Nominal $)
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The 2010 - 2014 period was the first time Ausgrid attempted to undertake a program of this size and
complexity. The learning from this period has been adopted into our delivery plans for next period.
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Chapter 2

Circumstances in 2015-19

As the average age of our distribution assets continue to rise, with
34 percent over their standard life, Ausgrid’s Replacement
program carefully targets assets which pose unacceptable risk in
meeting our regulatory obligations of delivering a safe, reliable and
sustainable network in an environmentally responsible manner.
We have sought to minimise price pressures to our customers by
making economically prudent investment decisions and by
deferring replacement where the risk can be contained within
acceptable thresholds.

The purpose of this section is to identify the key circumstances driving Ausgrid’s capex in the 2015-19
period, particularly in relation to previous expenditure.

At a high level, Ausgrid’s forecast capex is above actual expenditure during the 2010-14 regulatory period
for both Replacement and Duty of Care plans. For the Replacement plans, proposed capex will be 20
percent higher than actual expenditure in the previous period ($1.25 billion), and for Duty of Care plans we
are proposing 70 percent higher than the previous period ($324 million).

Comparisons across periods
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$50,000,000
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* Year 5 for the Actual (2010 - 14) period represents planned expenditure for 2014.

In the sections below we show the focus of our expenditure drivers and our proposed program of work has
balanced the need to minimise prices while still addressing unacceptable risks on the network.

e  Further deterioration in condition of aged assets — In response to delivery issues during the last period,
we chose to target our Replacement program at critical sub-transmission assets within our Area Plans
where replacement drivers were also present, and consequently deferred replacement of distribution
assets. In doing so, we were able to gain maximum risk mitigation by addressing Replacement and Area
Plans risks in a single project. However, the implication is that age deterioration of our distribution
network rapidly increased during the 2010-14 period, leading to greater asset degradation and an
increasing risk of not meeting our regulatory obligations.
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e  Duty of Care issues — Many of Ausgrid’s assets still fail to meet compliance standards for a modern day
DNSP. A number of issues still remain on the network including but not limited to asbestos, oil
containment and low mains.

e  Minimise price pressures - We have sought to defer expenditure by prioritising the program to the full
extent possible, and by identifying potential efficiencies in scope and costs. We have also undertaken
whole of life costing to ensure the most economically prudent investment solution is selected.

2.1 Condition of assets deteriorated over the 2010-14 period

In the last period Ausgrid had significant delivery and cost pressure issues that resulted in a re-prioritised
program that focused on:

e  Compliance with new design, reliability and performance standards, which we were required to
achieve by the end of 2014.

e Major replacement works for the sub-transmission network, which we considered critical for
addressing large scale risks.

A key consequence of these delivery and cost issues was that Ausgrid sought all opportunities to defer
investment on replacing distribution assets. We also deferred a number of jobs we were going to undertake
on smaller equipment within existing sub-transmission population. The decision about which assets/jobs
could be deferred was aided by a more refined analysis of risk and failure history, which enabled us to
manage the network within acceptable risk boundaries.

Our re-prioritisation recognised that deferral had short term benefits by reducing the opening Regulated
Asset Base (RAB) for the next period (and thereby reducing price pressures for our customers). At the same
time, we understood that long term deferral would not be possible, given the substantial number of assets
beyond their technical life.

Our most recent analysis reveals that the health of the distribution network will decline rapidly in the 2015-
19 period in the absence of an increase in capex from current expenditure levels. In turn, this would result
in unacceptable risks for our staff and customers that could not be managed through alternative means.

In the sections below, we show that the age of our assets on the distribution network increased markedly
over the 2010-14 period, and that failure rates, in the absence of replacement, will likely rise during the
2015-19 period.

Asset age profile

In the last period, our investments on major sub-transmission assets resulted in a decrease in average age
across major asset types. However, as a result of deferring our planned jobs for smaller equipment on sub-
transmission assets, there still remain assets which are heavily degraded and pose a significant risk that
were not replaced. From the 2013 RIN approximately 21 percent of transmission assets are over their
standard life.

In contrast, the average age of distribution assets has increased despite significant investments this period.
From the 2013 RIN we estimate that 34 percent of our distribution assets exceed their standard asset life.

Forecast failure rates

As stated, increased asset deterioration leads to increased asset risk. In replacement this risk is reflected by
an assets probability of failure and hence it's failure rate. While assets at all times in their life carry risk,
generally these risks are mitigated through engineering, administrative and PPE controls. However, when an
asset fails the risks posed can often be at an unacceptable level. Ausgrid attempts through its replacement
strategy to mitigate these increased risks before they occur.
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While age is not a standalone driver for replacement, asset age can affect asset deterioration and can
therefore be linked to asset risk. It can be concluded that as assets continue to age and deteriorate, the
probability of failures will increase and without intervention will result in increased failure rates.

Breakdowns Correctives
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The above figures show the trend and forecast over the 2010 - 15 period of breakdown and corrective
failures for both distribution and transmission assets. The correctives show the number of issues identified
during maintenance and addressed to prevent a breakdown. The breakdowns show the number of issues
that went through to full failure.

The large number of correctives versus breakdowns highlights the success in our planned maintenance and
condition monitoring to address issues before they become breakdowns. However, the upward trend in
both breakdowns and correctives reflects the increase in asset deterioration and condition and suggests a
need for additional investment.

2.2 Duty of Care issues

With many of Ausgrid’s assets built between the 1960s and 1970s, a number of our network assets do not
meet modern day safety, environmental and compliance standards. In response firstly to delivery issues and
price pressure, Ausgrid re-prioritised our program for the 2010-14 period to focus on addressing assets that
did not meet modern day safety standards, and sought to manage our risks for our environmental and
compliance programs. A hierarchy of controls approach to risk mitigation has been adopted to optimise risk
based decisions. In some cases, controls such as PPE and administrative controls have been adopted to deal
risks such as asbestos in the short-term.

Ausgrid recognised that ongoing deferral of these risks was not optimal or sustainable. Not optimal because
we weren't addressing all of the risks and not sustainable because although deferral was acceptable in the
short term. Continued deferral of these risks is not an appropriate strategy for Ausgrid operating as a DNSP
as ultimately such deferral is likely to lead to a breach in regulatory obligations. Our program of works for
the 2010-14 period recognises that even in a price constrained environment, we still need to focus on
compliance with modern day standards to avoid untenable risks.

2.3 Focus on efficiencies to minimise price pressures

A key focus of Ausgrid’s proposal is to minimise price pressures faced by our customers in the 2015-19
period in response to the price shocks experienced in the 2010-14 period. As part of our capital reduction
strategy, we have re-considered the following aspects of our planning approach:

Deferral of capex
Ausgrid has considered how we can reduce capex by deferring replacement of assets. Our methodology has
looked at whether we can manage the risk through alternate means, or whether we could tolerate the risk

without serious consequence to the community or our workers.

The resultant program of works is therefore highly focused on assets that pose unacceptable risks and defer
capex to the full extent possible in the period.

18



Cost efficiencies

We have also focused heavily on identifying potential for cost reductions in delivering the program. There
are three ways Ausgrid has sought to find cost efficiencies:

e  We have examined whether the scope of works could be minimised to reduce costs.
e  We have also examined whether there could be efficiencies in scope required to deliver the program.
e  Finally, we have considered efficiencies that may occur at time of delivery. In particular we have

revised our plans downward to our plans to account for the delivery synergy with the distribution
capacity plans. Section 3.4 provides more detail on how this adjustment was carried out.
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Our forecast process

For the 2015-19 proposal, we have refined our method to develop
the optimal replacement and Duty of Care programs. Our
approach allows us to identify emerging issues on our network and
select the least cost solution to address the issue including

replacement activity.

The purpose of this section is to provide an overview of the process used to derive our Replacement and
Duty of Care capex for the 2015-19 period.

Ausgrid’s method for developing the proposed Replacement and Duty of Care plans for the 2015-19 period
draws on the principles in our asset management strategy. In Chapter 1, we noted that we incur capex
where economically prudent.

For the 2015-19 proposal, we have refined our processes to develop a program of planned and reactive
works. Ausgrid’s refined methodology involves a more detailed consideration of options including the
optimal mix of replacement / refurbishment and maintenance using Net Present Value (NPV) analysis to
determine economic prudency. Learning from our experiences in the 2010-14 period, we have also deeply
considered whether there are opportunities to defer replacement in the period by refining our assessment
methodology. A Risk Quantification Model was used to determine if the proposed program was efficient.

In the section below we provide further information on our methodology including:

Identifying the need - Explains how Ausgrid identifies a need for an asset management response to a
condition issue or new legislative requirement.

e  Prioritisation of the program - Explains our process for assessing options to address the issue including
maintenance, managing the risk of asset failure (which would trigger reactive replacement), or planned
(proactive) replacement / refurbishment or Duty of Care works.

o  Cost methodology - Identifies our cost methodology for deriving the total expenditure for our
proposed planned and reactive programs.

e  Impact with other capital plans - Calculates synergies with capacity plans to take into account potential
overlap with our proposed plans at time of delivery and during the planning phase.

3.1 Initial identification of need

Consistent with our existing method, we used a holistic approach to identify the most efficient solution to
address emerging issues with assets in the 2015-19 period. Our approach was directed at understanding the
changes we need to make to our current practices to address emerging condition or compliance risk.

Our options analysis sought to find the most efficient solution to address the risk. This was generally a
combination of changes to existing maintenance practices, planned replacement / refurbishment activity, or
allowing for reactive replacement when assets fail in service.

In the section below we describe how we identify emerging issues on the network, identify triggers for
further investigation, and how we undertake a risk matrix exercise to establish the severity of the situation.
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Identifying emerging issues on the network

In developing the forecast for Replacement and Duty of Care plans for the 2015-19 period, we have
analysed the most recent information on the condition of our assets and changes to our underlying
compliance obligations.

Ausgrid has sophisticated data and systems to monitor the condition of assets on our network. We collect
data from the field, examine test results and review recorded information. At a granular level, we track
failure modes, asset condition, asset related costs and defects. At a high level, we also monitor age and
replacement profiles. Our sophisticated asset management systems allow us to view the data from a
number of perspectives including by asset type, asset group, region and manufacturer.

As a prudent asset management organisation, Ausgrid constantly monitor changes in legislation or
obligations. This includes incorporating the findings of coronial inquests in other jurisdictions which provide
guidance on acceptable standards for a modern day DNSP. Changes in our obligations may require us to
undertake mandated actions to meet compliance, or may require a consideration of whether we are at risk
of meeting a general (unspecified) standard.

Analysis triggers

For the 2015-19 period, we have used our existing method for identifying triggers for formal investigations
of particular asset types where an emerging issue has been identified.

While we constantly monitor all the asset types on our network, it is unrealistic and inefficient to undertake
detailed reviews of all our assets on a continual basis. Instead we undertake targeted investigations of
specific technologies where identified by planned and reactive maintenance. The outcome of the
investigation may lead to changes to maintenance or operation practices, modification of assets, or where
economically prudent, development of a replacement program.

There are many events that may trigger investigations including information received at the time of
maintenance reviews, failures of assets, changes to cost structures and new obligations. The trigger events
are depicted in the diagram below.

Signficant
asset failures

New or

: Review of
emerging .
: maintenance
compliance X
. requirements
obligations

Investigations

External Changes to
reports (eg: cost
coroners) structures
Increasing

failure rates

Once a trigger has been identified, Ausgrid asset managers perform a detailed investigation of the asset
type/technology including:

e  Technical details from the enterprise asset systems and equipment manuals.
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e  Population information from the enterprise asset systems.

e  Ageinformation from the enterprise asset systems.

e  Condition information from test reports and maintenance reports.

e  Failure information from failure reports, the enterprise asset systems, regional and engineering staff.
e Industry knowledge and liaison including other DNSPs and suppliers.

The initial investigations we conducted in developing our 2015-19 plans provided us with a view on whether
we are at risk of not meeting our obligations if we continue our current approach. For example, our
investigations may have shown that an asset is experiencing an increasing failure rate, or evidence may
show that the consequence of a failure led to a ‘near miss’ with a customer or worker’s safety.

Risk Assessment matrix

Consistent with Ausgrid’s existing processes, we applied a formal asset risk assessment to objectively
determine the level of risk on assets with our current practices.2 In turn, this helped us to provide an initial
assessment on whether the severity of the situation may require planned replacement.

We applied our existing risk matrix to assist with this step of the investigation. We examined the probability
of an event occurring (such as the failure of an asset) and paired this with the consequence of this event
across a number of areas. The consequences we considered related back to our regulatory obligations. The
following 5 factors were considered in the analysis; safety, environmental, reliability, liability and adverse
publicity. We have clear guidelines on how to score probability and consequence so that our investigations
are consistent and objective. Our risk matrix is provided below.

Consequences
Likelihood 1 2 3 4 5
Insignificant Minor Moderate Major Catastrophic
A Almost Certain A1 A2
B Likely B1 B2 B3
c Possible c2 C3
D Unlikely D3 D4
E Rare E3 E4 E5

For example, a score of C1, has a recommendation of ‘Manage by routine procedure,” whereas a score of B3
has a recommendation of ‘senior management attention needed’.

Risk Rating

Extreme

Immadiate Action Required

High

Senior Managemenl altention needed
Moderate

Management responsibility must be specified

Low

Manage by routine procedures

3.2 Options analysis and prioritisation of program

2, . ) . .
This is the same approach we use to design our maintenance requirements analysis manual (MRAM) to develop a cost
effective maintenance program
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After performing the initial investigation and risk assessment, the next step was to identify potential options
to mitigate against the risk/s posed by the current asset, if the risk assessment deemed action was
necessary. This is an area where Ausgrid has refined its existing process for the 2015-19 proposal. We now
use additional tools to guide our analysis such as Net Present Value (NPV) analysis to guide the optimal
development of replacement programs.

Options Analysis

In some cases, capex is the only option to address an emerging issue. This is generally in response to a
mandated action Ausgrid is required to perform under a compliance obligation. An example of this is the
development of the Waterway Crossing program — the NSW Maritime legislation was changed and it
contained significant new requirements and strict time frames.

Generally, however, decisions to incur capex are not as clear cut, and require prudent analysis and
judgement. In developing our expenditure proposals for 2015-19 we undertook options analysis to
determine the least cost option to solve an identified need. This includes looking at the optimal mix of
capex (Replacement or Duty of Care) and system opex to manage our network assets over the period.

NPV analysis is undertaken in order to find this least cost option. This allows options with different time
spans to be compared directly and is carried out in an Excel spreadsheet that has been specifically tailored
to suit single asset options (i.e. replacement of a single circuit breaker or distribution substation) that may
have different routine maintenance requirements. The outcome of this analysis is a preferred option which
may involve a combination of maintenance, refurbishment, planned replacement or expected reactive
replacement.

When undertaking our options analysis we seek to quantify the risk and the costs of potential solutions. We
assess the risk posed by the assets, compared with the costs required to undertake the program. The Risk
Quantification Model allows us to identify the optimal timing for replacement programs. Ausgrid performed
the following tasks:

e  Assessed the cost of undertaking a program in a particular time frame (for example, replace five units a
year for five years).

e  Calculated the risk cost of that particular program timing based on the risks of removing the assets at
that particular speed.

e  Compare the program cost with the risk cost. If the risk cost to be mitigated exceeded the program
cost, then the program was considered positive and was accepted.

Prioritising the program

When prioritising individual assets, a set of risk criteria was developed. This inturn determined the priority
for investment.

Priority at a high level was performed by comparing the relative risks of each program. High risk programs
were given greater priority over lower risk programs.

3.3 Cost methodology

Our options assessment draws on accurate data on the costs of different solutions. This in turn provides us
with a level of confidence on the forecast costs of completing our planned and reactive works.

For the 2015-19 proposal, we have used a number of sources to identify the costs of planned and reactive
replacement:

e  Estimating systems: We use a system called ATAD to estimate the costs of completing projects at
Ausgrid. The system uses labour rates, allocations, material costs and contracted services rates.

e  Site specific costs: There is the ability to vary for individual site or regional differences, such as travel
time or known site conditions.
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e  Historical project information: If available, cost information regarding previous projects of a similar
nature is useful when costing options. This is drawn from Ausgrid's integrated asset management
system (SAP). It may prove useful as there may be costs that are not apparent when initially estimating
that should be taken into consideration. It should be noted that, depending on the project, this
information may not always be available. However, as a result of the works completed in the 2010 -
2014 period, more information is readily available.

More information on the exact cost method we have used to determine different elements is contained in
the Unit Rate Justification document in the key inputs folder for Replacement and Duty of Care plans.

3.4 Impacts and synergies with other capital plans

We have taken great care in ensuring that we have accounted for synergies with other capital plans, and
considered the reliability performance impact.

Synergies

Our forecast process has considered whether our planning estimates are the most likely estimate of the
total costs we incur at the time of delivery. In doing so, we have considered how our plans inter-relate with
other parts of the proposed capital program.

We have adjusted our Replacement and Duty of Care plan estimates to account for synergies that may
occur at the time of delivery. This includes:

e  Synergies within the Replacement and Duty of Care Plans - For example, a distribution substation may
contain high voltage switchgear and low voltage switchgear, both of which have been identified as
requiring replacement in a similar time frame. At the time of delivery, we may find a location where
both assets require replacement and undertake a single project to resolve the issue. Where time
frames are not exactly the same, projects are aligned so long as the residual risk in doing so can be
tolerated for the period of delay. Alternatively projects may be brought forward to align and any
increased costs in doing so would have to be overcome in cost savings therefore delivered through
planning efficiencies.

e  Synergies with the Low Voltage Plan® - At the time of delivery there are sometimes cases where the
need to install new equipment on the Low Voltage network coincides with the need to replace an
asset, leading to a synergy. For example we may need to install a higher capacity distribution
transformer.

Depending on the nature of the project, carrying out a single project to address two issues may result in
more efficient delivery model, reduced setup costs and reduced project management costs.

Ausgrid notes that the nature of our planning means that there are no synergies, in delivery, with other
capital plans not explicitly identified and rationalised. In particular, we note there is a clear demarcation
between the assets addressed in our Area Plans and in our Replacement and Duty of Care Plans and that no
overlap exists. Any overlaps in these programs are recognised at the planning stage and accounted for in
only a single plan.

Reliability impacts

Ausgrid programs are heavily targeted at removing high risk assets rather than addressing reliability issues.
We aim to do this systematically before our customers experience any decrease in reliability from greater
rates of failure.

3 It should be noted that due to the nature of the customer connection plan, which typically involves the installation of
new assets to deal with connecting/upgrading customers, there is little overlap between this plan and the replacement
and duty of care plans. Similarly, there is little overlap between the 11kV plan and the replacement and duty of care
plans. This is due to the minor nature of 11kV underground cable replacement that is forecast for the 2015-19 period.
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Accordingly, the expected impact on reliability of the program is forecast to be negligible, as the aim of the
program is to maintain our current levels of reliability. Most reliability incidents in the Ausgrid network are
caused by nature induced factors such as fallen tree branches.

The most significant impact will be in the area of low voltage cable interruptions, through the removal of
CONSAC and HDPE type cables. These cables pose significant safety risks to both staff and the public, but
also experience a high number of failures. However, the overall network impact of a low voltage distributor
failure is low due to the small number of customers that are generally supplied from each cable.
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Summary of program

Our 2015-19 program of works is targeted at replacing degraded
assets on our distribution network. The program is heavily focused

on replacing high risk assets. We have a small program of works
related to Duty of Care, with a heavy focus on addressing safety

issues for our workers and the public.

The purpose of this section is to provide a summary of our plans, including our investment profile and key
programs of work. Section 4.1 provides a breakdown of the program at a high level, with sections 4.2 and
4.3 providing a summary of the key projects in our Replacement and Duty of Care programs. Appendix C
provides more detail by asset class and program.

In addition to the material provided, further justification and detail on each of our programs is contained in
our Asset Condition and Planning Summaries (ACAPS) documents which identify the need, timing, options
and costs related to each asset type. The format of our ACAPS document can be found in ACAPS
methodology document. and the 'Justifications' in the Replacement folder under section 4.4 of the
Regulatory Proposal DVD.

4.1 Investment profile

Our proposed capex for Replacement and Duty of Care plans is $1.57 billion. The table below provides the
profile of expenditure for our major asset types in the Replacement plans and by driver for Duty of Care
plans.

2014-15 2015-16 2016-17 2017-18 2018-19

(‘o00) (‘000) (‘o00) ('000) (‘o00)
Replacement Plans 218,665 235,846 252,991 264,315 276,579 1,248,396
Transmission Mains 21,001 25,385 26,504 25,336 26,261 124,487
Sub-transmission Subs 16,770 21,244 27,906 24,003 23,469 113,393
Zone Substations 29,592 27,038 33,168 37,468 35,003 162,268
Distribution Substations 40,668 44,503 47,920 53,215 53,229 239,534
Distribution Mains 110,634 117,677 117,493 124,292 138,617 608,714
Duty of Care Plans 65,398 63,867 71,548 63,001 60,676 324,489
Safety 50,436 49,807 53,635 48,929 46,970 249,777
Environmental 11,666 10,170 12,835 8,685 8,319 51,675
Infrastructure Risk 3,296 3,890 5,078 5,387 5,387 23,038
Total 284,063 299,714 324,539 327,315 337,255 1,572,885
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Split by asset class and plan

As can be seen in Figure 2, our Replacement plans account for the majority of the proposed investment
(approximately 79 percent of our $1.57 billion proposal). This reflects that the majority of investment is to
address deterioration issues on the network. The remainder of the program (21 percent) relates to Duty of
Care capex. The diagram also highlights our key focus for the 2015 - 2019 period within our respective
plans:

e  Programs for Distribution Mains account for almost half of the replacement plans, while distribution
substation programs account for 19 percent of the overall replacement forecast. Transmission works
only account for approximately 32 percent of the program.

o  Safety programs account for 77 percent of the proposed capex within the Duty of Care capex, with
environmental obligations accounting for 16 percent and infrastructure security accounting for seven
percent.

Figure 4 - Split by asset class and plan

Duty of Care
21%

Replacement
79%

gn
4

M Transmission Substations M Transmission Mains M Safety M Environmental

M Distribution Substations M Distribution Mains M Infrastructure Risk

Split by reactive and planned replacement

A key consideration in our asset management strategy is whether there are alternative options to planned
replacement, such as maintenance or reactive replacement or repair. Ausgrid generally only undertakes
planned replacement when the risk (technical and financial) of keeping the population of assets in service is
too high. In these cases, we consider the optimal timing and a mix of reactive/planned replacement.
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The diagram below shows that 36 per cent of Ausgrid’s proposed capex is for reactive replacement, while
64 per cent is for planned replacements.

Figure 5 - Split by reactive and planned

Reactive
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4.2 Key programs in our replacement plans

Ausgrid has substantial populations of distribution assets including more than 420,168 poles, 46,484 pillars
and 9,553 pits associated with 36,640 kilometres of distribution mans, excluding street lighting mains, and
over 30,000 distribution substations. For this reason, our focus is on ensuring that we continue to manage
the risks of these assets at a portfolio level.

In particular, we have looked at managing known risks for particular technology types within the population
where our analysis shows there are high safety risks. This includes:

e  Steel round pillar replacement

e  Pole and service wire replacement

e CONSAC and HDPE underground cable

e  We are also replacing high risk distribution substations and switchgear. There are many types of
substations on the Ausgrid network which pose significant safety hazards to staff operating and

working around this equipment. The replacement of substations that reside on condemned poles is
also included in this category.

In terms of our program for smaller existing Transmission assets including Transmission mains, Zone and
Sub-transmission substations, our program is focused on:

e  Protection relays

e Non-motorised | & E switches

e 11kV circuit breakers

e  Pole replacement

e  Refurbishment of overhead feeders

e  Replacement of gas and oil filled underground cable
4.3 Key programs in our Duty of Care plans
Key programs to address our Duty of Care plans are:

e  Replacement of non-compliant low mains
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e  Replacement of noisy transformers

e  Replacement of asbestos fire doors

e  Oil containment in Zone & Sub-transmission substations
e  Optical Arc Flash Protection

o  RTA blackspot poles

o  Kiosk substations with exposed 11kV

For details on each of these programs, refer to the respective ACAPS documents.
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Attachment A

Summary by major category

The purpose of this appendix is to provide an overview of the funding requirements for the six asset groups
comprising the Replacement and Duty of Care plans. Ausgrid grouped the assets in six main areas to assist
in managing a large and diverse range of assets. The asset groups are divided into the following:

° Transmission mains

e  Sub-transmission substations
e  Zone substations

e  Distribution substations

° Distribution mains

e  Duty of Care programs

Figure 6 - Split by major asset category
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M Distribution Mains $110,634,222 | $117,676,985 | $117,493,288 | $124,292,176 | $138,617,391
M Distribution Substations $40,668,138 $44,503,061 $47,919,545 $53,214,592 $53,228,679
M Zone Substations $29,591,508 $27,037,546 $33,167,675 $37,468,172 $35,002,935
M Sub-transmission Substations | $16,770,212 $21,243,933 $27,906,110 $24,003,352 $23,469,075
M Transmission Mains $21,000,812 $25,384,815 $26,504,363 $25,336,265 $26,260,721
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1 About this document

This manual provides a framework and mechanism to implement, maintain and
continually improve Ausgrid’s Environmental Management System (EMS). Ausgrid's
EMS helps all of us manage and improve Ausgrid’s environmental performance. An
EMS is an organised, formal and proactive approach to managing environmental
issues within a company.

1.1  Scope E

ISO 14001 (4.1): define and document the scope of a company's EMS.

Ausgrid's EMS, documented in this manual, applies to all activities, products and
services carried out by Ausgrid which may impact on the environment, including those
carried out by contractors and accredited service providers (ASPS).

Ausgrid is working towards one EMS certified to the Australian and International
Standard AS/NZS ISO 14001:2004. Ausgrid has demonstrated conformity with 1ISO
14001:2004 by seeking certification of its EMS by an external company since 1996.

1.1.1 Audience

This manual is intended for all Ausgrid workers and is available to Ausgrid staff. It also
provides requirements for Ausgrid staff who manage external workers - specific
procedures that apply to contractors and ASPs are made publicly available.

1.2  About Ausgrid

Ausgrid is a State-owned corporation whose shareholder is the NSW Government. We
have been operating an electricity network for more than 100 years.

On 1 March 2011, our retail business and brand was sold to TRUenergy, however we
continue to provide services to TRUenergy under a Transitional Services Agreement
until early 2014.

In July 2012, the Networks NSW operating model was formed, with a common board
and CEO, to provide a streamlined governance and management structure for the
three 'poles and wires' businesses (Ausgrid, Essential Energy and Endeavour Energy).

Ausgrid operates a network across 22,275 square kilometres, distributing electricity to
1.6 million customers in both rural and urban areas across the Sydney, Central Coast
and Hunter regions (Figure 1-1). The network is made up of more than 200 large
substations, 500,000 power poles, 30,000 distribution substations and almost 50,000
kilometres of below and above ground electricity cables (Figure 1-2).

Our main activities include:

e asset ownership and management of an electricity distribution network

e infrastructure-related construction, maintenance and property management
e emergency restoration and repairs

e arange of other services, including customer connections, street lighting, safety
check-ups, energy reviews, metering, 24-hour electrical repairs and other support.
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Figure 1-1: Ausgrid's network area
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Figure 1-2: Electricity supply chain
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A number of changes are currently occurring as Ausgrid undergoes a restructure and

awaits direction from Networks NSW, including the long term scope of our EMS

certification. Regardless, Ausgrid is committed to conducting business to prevent

environmental harm and ensure sustainable development.
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2 Introduction

Our EMS is a continual improvement process which involves:

e setting our environmental policy Envi'g%r;irg;mal
e conducting planning to ensure
success of the policy Plan -
. . . ; Establish objectives
M t
e implementing practices, anagement review Continual & processes
programs, and procedures imnrovement
e monitoring and measuring to
evaluate environmental performance Check - Do -

Implementation &

Monitor & measure Operation

e checking for and correcting identified
problems

e periodically reviewing the entire system at a top management level.

Ausgrid’'s EMS is essentially the way we manage our environmental performance. It
consists of a combination of procedures, processes and documents aimed at achieving
our environmental goals through both consistent and effective control of our operations.

The EMS defines the company's structure, responsibilities, practices, procedures,
processes and resources for environmental management.

Ausgrid first commits to an environmental policy, then uses its policy as a basis for
establishing a plan, which sets objectives and targets for improving environmental
performance. The next step is implementation. After that, we evaluate our
environmental performance to see whether the objectives and targets are being met. If
targets are not being met, corrective action is taken.

The results of this evaluation are then reviewed by top management to see if the EMS
is working. Management revisits the environmental policy and endorses new targets in
a revised plan. We then implement the revised plan. The cycle repeats, and continuous
improvement occurs.

In summary, the EMS follows the repeating cycle of plan, do, check and act.

2.1 Benefits of an EMS

Ausgrid's environmental system has a number of benefits, including:

e improves environmental performance e increases efficiency and conserves

. : resources
e improves legal compliance

. improves employee engagement
o demonstrates due diligence * P ploy g9ag

o e improves regulator relationships
e reduces liability exposure P 9 P

. ¢ enhances public credibility / relations
e prevents pollution

ffer mpetitiv van
e reduces other harm to the *  offers competitive advantage

environment o demonstrates continual improvement

e reduces accidents in the workplace establishes a holistic, integrated and
risk based approach to managing our

. : . _
reduces costs, including insurances environmental program
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2.2

EMS requirements
The key requirements of ISO 14001:2004 include:

Develop an EMS

1. Scope - define and document the scope of the company's EMS.

2. Policy - formulate an environmental policy relevant to the scale and nature of the
company's activities.

Plan

3. Impacts & aspects - identify the environmental impacts of a company’s activities.

4. Legal requirements - identify and update legal and other requirements relevant to
the environmental aspects of the company's activities.

Objectives & targets - establish and review environmental objectives and targets.

Performance indicators - develop and use performance indicators.

Do
Roles - define, document and communicate roles, responsibilities and authorities.

Program - establish an environmental management program to achieve those
objectives and targets.

9. Training - identify training needs and provide appropriate training.

10. Communications - establish procedures for internal and external communications
relating to environmental aspects of the company.

11. Operational control - identify and plan operations that are associated with the
significant environmental aspects

12. Documentation - document the system, either in paper or electronic form.

13. Document control - establish document control procedures for routine operations.

14. Emergencies - define and maintain procedures for responding to accidents and
emergency situations and review and revise these procedures after an occurrence.

Check

15. Monitoring - monitor practices which can impact on the environment.

16. Evaluation of compliance - develop procedures for handling identified non-
compliance and for initiating and implementing corrective action.

17. Corrective action - deal with actual and potential nonconformities by taking
corrective action and preventive action.

18. Record keeping - establish systematic record keeping.
19. EMS audits - implement a program and procedures for periodic EMS audits.

Act

20. Management review - review the system and its suitability and effectiveness in
achieving its objectives.

21. Continual improvement - identify areas for improvement.

This manual outlines the process for meeting these requirements. The application of
Ausgrid's EMS in relation to managing our significant aspects is depicted in Figure 2-2.

EM 002 v1.0 29 Oct 2013 UNCLASSIFIED Page 9 of 49



Please view electronically (do not print) Environmental Management System Manual <

Figure 2-1: EMS overview - Interaction of Ausgrid's EMS elements (click the arrow)
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Figure 2-2: Implementation of Ausgrid's EMS (click the arrow)

o ="
aetals -
i 5 siie
Environmental Emergencies Workers Planning and Fieldwork Offic sed Tools and
Management permits job resources

Environmental Responsibilities - _ . Reduce energy .
. Site set up and Checkin Environmental
Incident and Code of p & use and carbon

layout documentation ‘o Index
emissions
response » B Conduct » » — » »

Environmental
legislation
) J

Ausgrid’s Spill Environmental Operating plant Avoid, reduce, Environmental

Environmental containment Tm'".'"g t impact & equipment » @ Verifyingan EIA reuse, recycle » | planning
policy » andcleanup o requiremen 5, assessments (incl. hot work)

or buy recycled | website

Objectives,
targets and
programs

Permits, Excavating, Checking the
licences & trenching and scope of an EIA
approvals saw cutting 5 J on-site

Request less Environmental
packaging GIs
» ) J »

Uncovering Performance

contamination targets for PDS
» »

Environmental Environmental Handling fuel, Checking Environmental

isc i e Communi . . . : i .
manage ment E‘I:rti?:l!‘:lﬂg specifications N sultaﬁt:n oil, chemicals, » | environmental :le watlratr Iw _' ie planning
strategies » e forcontracts o pesticides, PCB site controls reportiea 5, calculators g

system Fluid filled Shared facilities Protecting Enwmn_mental
Inspection

\ ) _ & » W Scheduling -
procedures > cable leaks » [ housekeeping heritage checklist

Keepit Environmental

electronic forms
» »

Handling Protecting Work Usevideo/ »
complaints and vegetation and improvement teleconference
» enguiries » wildlife » nnti-::es[WINs], to reduce travel

Environmental
guidelines

Other Incident Disposing Closing the job

environmental reporting waste / water / site
documents g » »

EM 002 v1.0 29 Oct 2013 UNCLASSIFIED Page 11 of 49



http://thewire.energy.com.au/about-us/environment/ems/Pages/guidelines.aspx�
http://thewire.energy.com.au/about-us/environment/ems/Pages/guidelines.aspx�
http://thewire.energy.com.au/about-us/environment/pollution control/Pages/Contamination and acid sulphate soils.aspx�
http://thewire.energy.com.au/about-us/environment/environmental incidents/Pages/incident-response and report an incident.aspx�
http://thewire.energy.com.au/about-us/environment/Pages/Environmental-Index.aspx�
http://thewire.energy.com.au/SiteCollectionDocuments/Environmental reporting requirements.pdf�
http://thewire.energy.com.au/about-us/environment/ems/Pages/Technical-specifications.aspx�
http://thewire.energy.com.au/about-us/environment/my activities/Pages/Depot-Environmental-Management.aspx�
http://thewire.energy.com.au/about-us/environment/Pages/Environmental-Index.aspx�
http://thewire.energy.com.au/about-us/environment/my activities/Pages/Env-GIS.aspx�
http://thewire.energy.com.au/about-us/environment/ems/Pages/guidelines.aspx�
http://thewire.energy.com.au/about-us/environment/environmental incidents/Pages/ESU-contacts.aspx�
http://enviro.ausgrid.com.au/Documents/Calculators.aspx�
http://enviro.ausgrid.com.au/Consult.aspx�
http://enviro.ausgrid.com.au/Approval-process.aspx�
http://www.ausgrid.com.au/Common/Our-network/Standards-and-Guidelines/~/media/Files/Network/Documents/NS and NUS/NUS174c_Environmental_Procedures_Supplementary_Notes_Environmental_Handbook.pdf�
http://enviro.ausgrid.com.au/Documents.aspx�
http://enviro.ausgrid.com.au/�
http://thewire.energy.com.au/about-us/environment/ems/Pages/inspections.aspx�
http://enviro.ausgrid.com.au/Documents/~/media/Files/Environment and Community/Environmental Planning/EIA_Worksheet_Guidance_Notes.pdf�
http://thewire.energy.com.au/about-us/environment/sustainability/Pages/How-can-you-help.aspx�
http://thewire.energy.com.au/about-us/environment/sustainability/Pages/How-can-you-help.aspx�
http://thewire.energy.com.au/about-us/environment/sustainability/Pages/How-can-you-help.aspx�
http://thewire.energy.com.au/about-us/environment/sustainability/Pages/Recycling-in-the-office.aspx�
http://thewire.energy.com.au/about-us/environment/sustainability/Pages/How-can-you-help.aspx�
http://thewire.energy.com.au/about-us/environment/sustainability/Pages/How-can-you-help.aspx�
http://enviro.ausgrid.com.au/Consult.aspx�
http://www.ausgrid.com.au/Common/Our-network/Standards-and-Guidelines/~/media/Files/Network/Documents/NS and NUS/NUS174c_Environmental_Procedures_Supplementary_Notes_Environmental_Handbook.pdf�
http://www.ausgrid.com.au/Common/Our-network/Standards-and-Guidelines/~/media/Files/Network/Documents/NS and NUS/NUS174c_Environmental_Procedures_Supplementary_Notes_Environmental_Handbook.pdf�
http://www.ausgrid.com.au/Common/Our-network/Standards-and-Guidelines/~/media/Files/Network/Documents/NS and NUS/NUS174c_Environmental_Procedures_Supplementary_Notes_Environmental_Handbook.pdf�
http://www.ausgrid.com.au/Common/Our-network/Standards-and-Guidelines/~/media/Files/Network/Documents/NS and NUS/NUS174c_Environmental_Procedures_Supplementary_Notes_Environmental_Handbook.pdf�
http://www.ausgrid.com.au/Common/Our-network/Standards-and-Guidelines/~/media/Files/Network/Documents/NS and NUS/NUS174c_Environmental_Procedures_Supplementary_Notes_Environmental_Handbook.pdf�
http://www.ausgrid.com.au/Common/Our-network/Standards-and-Guidelines/~/media/Files/Network/Documents/NS and NUS/NUS174c_Environmental_Procedures_Supplementary_Notes_Environmental_Handbook.pdf�
http://thewire.energy.com.au/about-us/environment/ems/Pages/inspections.aspx�
http://thewire.energy.com.au/about-us/environment/ems/Pages/inspections.aspx�
http://thewire.energy.com.au/about-us/environment/ems/Pages/inspections.aspx�
http://thewire.energy.com.au/about-us/environment/ems/Pages/inspections.aspx�
http://thewire.energy.com.au/about-us/environment/ems/Pages/inspections.aspx�
http://enviro.ausgrid.com.au/�
http://thewire.energy.com.au/SiteCollectionDocuments/Environmental reporting requirements.pdf�
http://thewire.energy.com.au/SiteCollectionDocuments/Environmental reporting requirements.pdf�
http://thewire.energy.com.au/about-us/environment/Pages/Environmental-Glossary.aspx�

Please view electronically (do not print) Environmental Management System Manual <«

3 Environmental policy E

ISO 14001 (4.2): formulate an environmental policy that is relevant to the scale and
nature of the company's activities and is communicated to all employees as well as
being made available to the public.

Ausgrid has an environmental policy which sets the standard for environmental
performance across the company and it provides the benchmark against which all
subsequent actions are judged.

Ausgrid is committed to complying with our environmental policy, which:

e covers the nature, scale and environmental impacts of our activities, products and
services

e includes a commitment to continual improvement and prevention of pollution

e includes a commitment to comply with applicable legal and other requirements to
and minimise the environmental impact of our past, present and future activities to
avoid offences and penalties for the company

e provides the framework for setting and reviewing environmental objectives and
targets

e is documented, implemented, maintained and reviewed at least annually

e considers our vision, core values and beliefs

e coordinates with other company policies (eg health and safety, investments)
e is communicated to all workers via our company induction process

e is available to the public and external workers on Ausgrid’s website, under
Corporate reports - Ausgrid.

Further information about environmental management is available on The Wire.

Refer to section 4.5 for information about our legal requirements and the application of
defences, primarily due diligence.
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4

4.1

41.1

4.1.2

Planning bl

The environmental planning process involves identifying what needs to be done to
most effectively comply with our policy. Ausgrid uses a risk assessment approach to
systematically and consistently assess the company's environmental risk exposure.

At a company level, we adopt the business risk assessment process. At a branch level,
we undertake environmental risk reviews. At a project level, we undertake
environmental impact assessments (EIA).

The environmental risk assessment is evolving to be a robust, transparent and
defensible which is now incorporating a broader organisational involvement. This will
translate into improved due diligence for Ausgrid.

Impacts and aspects

ISO 14001 (4.3.1): identify the environmental aspects of the company’s activities.

Aspects

An environmental aspect is an element of a company's activities, products or services
that can interact with the environment and a significant aspect has or can have a
significant environmental impact.

Ausgrid's procedure for identifying and assessing its aspects is outlined in section 4.3.
Our aspects are generally defined by business services (branches) within the company
that can materially interact with the environment (see Figure 4-1). Ausgrid's EMShare
Aspects and impacts register is updated regularly. The control and influence over our
aspects varies greatly between suppliers, operations, new construction work,
contractors, ASPs and consumers of electricity.

Impacts

ISO 14001 defines an environmental impact as any change to the environment,
whether adverse or beneficial, wholly or partially resulting from a company’s aspects.
The environment being the surroundings in which Ausgrid operates, including air,
water, land, natural resources, flora, fauna, humans, and their interrelation with the
global system.

Environmental impacts that are managed by Ausgrid include:
e air quality e heritage (Aboriginal and non-Aboriginal)
e climate change e olil, fuels and chemicals

e construction and operational noise o il filled equipment in service

e contaminated land e pesticides

e ecology e polychlorinated biphenyls (PCBSs)
o electric and magnetic fields (EMF) e resource use

e environmental planning approvals e visual amenity

e erosion and sedimentation e waste

o fluid filled cables e water quality

e greenhouse gas emissions
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Figure 4-1: Ausgrid's key activities that interact with the environment
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4.2

4.3

4.3.1

Project environmental risk assessment E

At a project level, individual projects are assessed in accordance with Ausgrid
procedures which are based on an approach consistent with NSW planning department
guidelines, typically by way of an EIA Worksheet or a Review of Environmental

Factors. More information is available on Ausgrid's Environmental Planning website

Strategic environmental risk assessment

Risk identification

In 1996, Ausgrid first identified the risks of our activities, products or services to be able
to evaluate them for significance, and to monitor and communicate them to the
company. When we understand our risks we can establish and maintain environmental
objectives and targets in line with continuous improvement.

We regularly undertake risk reviews of Ausgrid's aspects to confirm our activities and
risks. Information sources used during these reviews include:

e our annual report

e organisational chart

e applicable legal, permit, licence and other requirements to which Ausgrid
subscribes

e purchasing data

e Safe Work Method Statements
o Safety Data Sheets

e waste contract reports

e incident/ inspection debriefs

e meetings with relevant stakeholders.

During each risk review, the suitability of each aspect within the risk assessment
process is examined by confirming whether structural changes or changes to their
activities have occurred since the last review. If a new activity, product and service is
identified or where there is a material change to the aspect, these areas are considered
for inclusion in the next program and assessed during the next risk review for their
relevance in the process.

Results of these risk reviews are then incorporated into an integrated risk assessment
database that is used to collate and analyse the data, identifying key aspects and
impacts for the company. The process also provides traceable links between aspects,
impacts and risk controls.

Each aspect will be reviewed at least every two years and those areas with higher risks
will be assessed annually. The assessment frequency for each area is recorded in
EMShare. The risk reviews are recorded using a real-time form called an
environmental risk record.
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4.3.2

Risk analysis

Once the aspects are confirmed, we then quantify the level of the risk (and hence the
significance of the environmental impact) by a process of risk analysis. Information
from Quality Action Requests (QARSs), Work Improvement Notices (WINSs), incidents
and inspections relevant to the aspect are used to assist in selecting the appropriate
level of consequence and likelihood.

Ausgrid has adopted a bow-tie risk assessment methodology for all its business risk
areas. This process is repeated annually and feeds into the company's objectives,
targets and programs (refer to section 4.4). Further information is available in BRM-001
Business Risk Management (Bow-tie methodology) Policy & Procedures. A process
overview is depicted in Figure 4-3.
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Figure 4-2: Ausgrid's bow-tie risk methodology

A company-wide risk matrix (refer to Figure 4-2) is used to evaluate the consequence
and likelihood and the resulting risk level. In determining the likelihood category, the
option which seems most reasonable with respect to the consequence should be
chosen.

In determining the consequence category, each criterion should be individually
assessed to determine the most reasonable score. The overall score should be based
on the highest score obtained from each criterion.

It should be noted that the objective of the risk analysis process is to provide a rational
classification system for determining those risks which are comparatively more
significant. The accuracy of the data, while important, will only be determined as far as
reasonably practicable to meet the intended objective.

Assigning weightings to both objective risks and control effectiveness allows calculation
of the control's priority and the residual risk. Where the residual risk is high, the controls
are revisited to mitigate that risk to an acceptable level.
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4.3.3

4.3.4

4.3.5

Strategic assessment

The next step is to collate the risk reviews and assess any global legal changes and
trends of incidents, inspections and QARs using the EMShare By Issues page. As part
of this process we review our objectives to look for gaps and weaknesses against (refer
to section 4.4.1).

The annual environmental planning is based around setting objectives, identifying
areas for improvement and determining controls necessary to mitigate that risk. This is
documented in the Annual Environmental Risk Assessment database.

Business risk assessment

Finally, the annual environmental risk assessment information is fed into the Ausgrid
annual business risk assessment program to set objectives, identify areas for
improvement and determine controls necessary to mitigate that risk for the company.

Workshops are held to conduct the business risk assessments with relevant
stakeholders. During these workshops, controls, innovations and areas for
improvement are analysed and recorded, covering all the identified risks.

During the risk assessment program, if a weakness or improvement is identified, then
treatment actions are developed and prioritised to address the risk exposure against
the objectives and targets. Where the residual risk is unacceptable, additional or
revised controls are identified. Treatment actions are recorded in the relevant risk
profile and collated into Ausgrid's risk management plan, which is a list of projects
necessary to mitigate risk deemed unacceptable (section 4.4.4). Where the residual
risk is deemed acceptable, the controls and other minor improvements are recorded
and tracked in EMShare.

Communicating significant aspects or impacts

The top risk areas associated with the significant environmental impacts are known as
our significant environmental aspects. Information about our aspects and impacts is
available on the Environmental Index.

The Environmental Handbook for Construction and Maintenance (NUS 174C) is used
to communicate relevant aspects and impacts to field workers. Environmental risk
areas and treatment actions are available to all staff. The Environmental Risk
Assessment Register, incorporating aspects, impacts, controls, areas for improvement,
key risk contributors and relevant legislation is available to Environmental Services
(ESU) staff (restricted access).
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4.4

44.1

4.4.2

4.4.3

Objectives, targets and programs

ISO 14001 (4.3.3): establish and review environmental objectives, targets an
environmental management program to achieve those objectives and targets.

Objectives

Our significant aspects and impacts form the basis for setting the company's objectives
and long term strategies. Objectives are derived during the business risk assessment
program (refer to section 4.3). The objectives and targets are measurable where
practicable (refer to section 4.4.2) and consistent with our environmental policy.

Targets

For each impact, we have developed an objective, targets and key performance
indicators. The results of the business assessment are reviewed and agreed upon with
the key aspects (those contributing to the larger proportion of the company's
environmental risks) and then with the Environmental Steering Committee (ESC).

Ausgrid's risk management plan is a list of projects with targets, due dates and
responsibilities. Our Environmental Sustainability Improvement Plan (ESIP) is now
integrated into the risk management plan (the environmental component of the plan).
Further targets are outlined in Ausgrid's Scorecard, EMShare environmental
management actions (ESU restricted), and ESC actions. These targets can feed into
the Performance Development System (PDS) process for staff.

Key performance indicators
ISO 14001 (4.3.3.3): develop and use performance indicators.

Environmental performance is the measurable results of the management of our
aspects. Ausgrid's EMS is measured using our ESIP and other key performance
indicators reported to the ESC. Lagging performance indicators include the number of:

e reportable pollution incidents
o fines, prosecutions or licence breaches
¢ incidents that damage vegetation or heritage without required approvals

e disposals to a facility which is not lawfully allowed to accept that waste or failure to
stop works after encroaching contamination

e noise complaints involving the Environmental Protection Agency (EPA) that are
non-compliant.

Leading performance indicators include the:
¢ number of environmental inspections undertaken

e percentage of environmental field investigations with required environmental
documentation onsite

o percentage of EIAs with no key omissions identified via EIA Worksheet audit
program

e percentage of scheduled PCBs removed within 5 years.
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4.4.4

Programs
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Ausgrid's environmental management program is called the ESIP, which is established
for each financial year. A Networks NSW Strategic Environmental plan is currently
under development. Ausgrid established an Environmental Sustainability Strategy to
provide direction to minimise our environmental impacts, promote a culture of
innovation and be a leader in environmental responsibility. This strategy outlines three

key objectives:

1. reduce our resource use

2. minimise our environmental impacts

3. actively contribute to reducing carbon emissions in the wider community.

As environmental laws, and consequently the regulator's focus, are typically aimed at
managing impacts, a management strategy and plan is developed for each of Ausgrid's
identified impacts. Each strategy consists of objectives, legal requirements, legal
changes, training, guidelines, risk contributors, incidents, audits and risk controls. An
overview of the environmental risk assessment process is depicted in Figure 4-4

Figure 4-4: Environmental risk assessment process
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4.5

45.1

4.5.2

Legislation summary E

ISO 14001 (4.3.2): identify and update legal and other requirements relevant to the
environmental aspects of the company's activities.

Legislation register

Ausgrid is required to act in accordance with all relevant legislation. Ausgrid's LR-001
Legislative Register 2013 lists the key relevant legislation for the company's activities.
A range of legislation is listed under the business risk category BR 6 Environment.
Ausgrid acknowledges there is overlap between safety, property and environmental
requirements; however the scope of the EMS is defined by the responsibilities under
environmental legislation. Requirements such as those under the NSW Dangerous
Goods (Road and Rail Transport) Act 2008 and Work Health and Safety Act 2011 are
specifically excluded from the EMS and are managed via Be Safe System.

Our EMS assists compliance with the environmental laws by systematically identifying,
interpreting, deploying and recording regulatory requirements that affect our aspects.
The regulatory environment consists of existing and emerging:

e legislation e Australian standards

e regulations ¢ national management strategies
e regulator agreements e guidelines

e codes of practice e control orders

e case law decisions e company decisions and directives
e industry standards e approvals.

Ausgrid's applicable environmental legislation and summaries of requirements are
located in the EMShare Legislation Register.

Monitoring legislation

ESU identifies and monitors the regulatory environment on a continuous basis via:

o aformalised updated EnviroLaw Directory service provided by Environmental
Essentials

e literature surveys (such as Strategic Information Unit, internet sites, Environmental
Manager, Australian Environment Business Network (AEBN))

o membership of industry forums (such as AEBN, Electricity Network Environment
Group Committee, ENA Committees)

e aftendance at seminars and conferences

o other legal update services (such as National Environmental Law Association
(NELA), Clayton Utz, Office of Environment and Heritage (OEH), Environmental
Defender's Office (EDQ))

e government gazettes and the NSW Legislation website and update service
o liaison with regulatory bodies
e liaison with government departments

e liaison with other Ausgrid workers.
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4.5.3

45.4

Interpretation

ESU then interprets the organisational implications of the regulatory environment and
assesses the regulatory environment’s impact on Ausgrid's aspects. Changes in
environmental legislation are monitored, recorded and dealt with through the EMShare
Change Register.

Any required actions will be allocated to a responsible person with a completion date
and progress tracked via the Change Register. All changes to legislative and other
requirements are allocated under the following priority categories:

e Low: No action required. For information only or maintain a watching brief.
e Medium: Minor action required. Low risk exposure.
e High: Action required to address risk exposure.

e Extreme: Major action required. High risk exposure.

Depending on the change, ESU will determine how best to disseminate the
requirements via one or more of the communication channels listed in section 5.3. The
Change Register also records this dissemination process.

A monthly review of legislative changes is undertaken by ESU and findings are
reported to the Executive. Regular reports are also prepared for ESC meetings and the
Board. As part of the regular ESC meetings, an Environmental Legislation Update will
be tabled to each meeting unless regulatory changes dictate otherwise. The purpose
of the ‘Environmental Legislation Update’ agenda item is to promote discussion and to
provide the committee with an update of:

o key environmental regulatory changes relevant to Ausgrid
e asummary of associated opportunities and threats for Ausgrid

e proposed actions undertaken to address these threats and opportunities.

Amendments and distribution

Changes in regulatory requirements may mean amendments need to be made to
various documents. Before any amendments are published, the person requesting the
change will provide relevant background information to the Issuing Authority to be used
for review purposes. The Issuing Authority is the relevant approver for a particular
publishing environment (such as Ausgrid's website, Balin, The Wire or EMShare).

Once the relevant Issuing Authority has approved the proposed amendment, the
document shall be re-issued as a revised edition of the original document and the
details of changes updated. Controlled documents will be distributed to enable
traceability and facilitate the amendment of documents. New or amended copies of
controlled documents must be forwarded to all recipients on the distribution list for that
particular document as required.

Our aim is to adapt required environmental changes across the company quickly,
widely and well. This is achieved by assessing the need for change, to avoid
unnecessarily disrupting workers in an already heavily changing workplace. Managers
and supervisors are the preferred providers of information to Ausgrid workers because
they have generally developed better relationships with their staff. Environmental team
brief items are issued each month and are the preferred dissemination method for
legislation changes that affect a number of workgroups and where the information
needs to be discussed with staff. ESU representatives can also attend these team brief
meetings if needed.
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4.6

4.6.1

4.6.2

Legal requirements

Environmental law

Ausgrid is required to act in accordance with all relevant environmental legislation.
Environmental legal obligations affect all levels of operation, from long-term network
planning decisions, through to line construction and maintenance. Ausgrid through its
officers, employees, managers, directors and contractors must:

e conduct proper impact assessment and obtain the requisite planning approvals
and pollution licences

e avoid harm to the environment in the course of conducting business and

e report any incidents immediately in accordance with Ausgrid policies.

Refer to NUS174 Environmental Procedures for further details on planning and
pollution laws applicable to Ausgrid's activities.

Offences and penalties

Modern environmental laws contain potentially severe sanctions in the event of default
by the corporation, including large fines, conviction of corporate officers and remedial
orders or injunctions that may delay a project or render it commercially unviable.

The heaviest sanction applies under the Federal legislation, where the maximum fines
for breaches of the Environment Protection Biodiversity Conservation Act 1999 (EPBC
Act) are $5,500,000 and a possible seven years jail time.

The Protection of the Environment Operations Act 1997 (POEO Act) establishes a
three tiered hierarchy of environmental offences.

1. Tier One offences (maximum $5,000,000 / 7 years jail) - may be imposed where a
company or an individual is found by the Court to have, negligently or wilfully
(actual intention and wilful blindness to the possible consequences of an action):

e disposed of waste in a manner which harms or is likely to harm the
environment

e caused any substance to leak, spill or otherwise escape in a manner that
harms or is likely to harm the environment or

e caused any controlled substance (under the Ozone Protection Act 1989) to be
emitted into the atmosphere in contravention of the regulations and in a
manner which harms, or is likely to harm the environment.

2. Tier Two offences (maximum $1,000,000 / 1 year jail) - is for all other offences
under the POEO Act, which cover the areas of air, noise, water and land pollution,
in addition to ancillary offences for non-compliance with notices, licence provisions
and directions of authorised officers.

3. Tier Three offences (typically $1,500) - are minor tier two offences that may be
dealt with by way of an "on the spot" fine or a penalty infringement notice.

Although fines remain the most common penalty, the POEO Act (s254) permits the
court to also order an offender to take such steps as are necessary to prevent, control,
abate or mitigate any harm to the environment, make good any environmental damage
resulting from the offence, or prevent the continuance or recurrence of the offence.
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4.6.3

Other sentencing options available under the POEO Act include:

e orders to pay costs, expenses and compensation incurred by a public authority in
connection with the prevention, control, abatement or mitigation of any harm to the
environment caused by the offence (s245)

e orders for compensation to a person who suffers loss or damage to property
because of an offence, or incurs costs or expenses in preventing, mitigating (or
attempting to do so) such loss or damage (ss246 and 247)

e orders to pay investigation costs incurred by the prosecutor or by other regulatory
authorities

e orders requiring the publication of the conviction in newspapers (s251)

e environmental service orders which relate to a specified project which will provide
a benefit to the environment of a public place or for the public benefit (s250)

e environmental audit orders (s250)
e payment into environmental trust or to an environmental company (s250)

e order to attend training or to establish a training course (s250).

Other consequences for non compliance include damage to reputation (career and
company), clean up and rehabilitation time and costs, and employment termination.

All relevant environmental offences and penalties are summarised in the EMShare
Legislation Register.

Liability

With the exception of Tier One offences under the POEO Act, most offences created
by environment protection legislation are strict liability offences (Tier Two). This means
that the state of mind of the offender is not taken into account when determining liability
for the offence. Consequently, once the facts establishing the offence are proved, the
defendant is liable unless a defence can be established. The prosecution is not
required to prove that the person committing the offence held an intention or other
culpable state of mind. The defence of 'honest and reasonable mistake' (section 4.6.5)
may, be available in very limited circumstances.

In the case of both Tier One and Two offences, each person who is a director, or who
is ‘'concerned in the management' is also taken to have committed the offence. Under
general corporate law, courts have broadly interpreted those ‘concerned in the
management' need not be part of the board, nor even executives, they can include site
or plant managers.

A company is criminally responsible for the acts of its employees, even if the employee
may have done their job in a way that is not approved by the company. A company
might also be liable for the acts of independent contractors and their employees,
depending on the level of supervisory control exercised over their activities.

An 'occupier' under the POEO Act is a person who has the management and control of
a premise or the current licence holder (Ausgrid holds a number of environmental
licences). The occupier of premises from which pollution has occurred is taken to have
caused the pollution, unless the occupier proves that someone other than an agent,
licensee, employee, contractor, or subcontractor was responsible and that the occupier
took reasonable steps to prevent the pollution. What constitutes 'reasonable steps' is
not defined in the POEO Act, but it is thought that the meaning of this term will
correspond closely with 'due diligence' (refer to section 4.6.5).
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4.6.4

Factors for prosecution

In the event of an offence, a number of factors are considered as outlined in the NSW
environmental prosecution guidelines:

e the seriousness or triviality of the offence

e the harm or potential harm to the environment

e any mitigating or aggravating circumstances

o the degree of culpability of the alleged offender

o the availability and efficacy of any alternatives to prosecution

o whether the offender has already been dealt with by non-prosecutorial means
¢ whether the offence is a continuing or second (or more) offence
e the prevalence of the offence and the need for deterrence

e the length of time since the offence was committed

¢ the length and expense of the Court hearing

o the likely outcome of a conviction

e any precedent which may be set by not instituting proceedings

¢ whether others are to be prosecuted in relation to the same incident.

The basic consideration of whether to prosecute an employee or a manager / director,
is to determine who is responsible for the offence: who committed the act, who formed
the intention, and who created the material circumstances giving rise to the breach.

Factors used to consider whether to prosecute an employee include:

o whether they knew or should have known that the activity was probably illegal

¢ the seniority of the employee and the scope of duties

¢ whether the employee took reasonable steps to draw the attention of the employer
(or other party) to the impropriety of the practice leading to the offence.

Factors used consider whether to prosecute a manager or director include whether:

e there is evidence linking a director or manager with the company's illegal activity

e the person had control over the company in relation to the criminal conduct.

Note: An employee who acted in good faith and followed a specific environmental
procedure is unlikely to be prosecuted.

Factors used to consider how penalties are imposed by the Land and Environment
Court (POEO Act s241) include the:

e extent of harm or likely harm to the environment

e practical measures which could have been taken to prevent, control, abate or
mitigate any harm

e extent that the offender could reasonably have foreseen the harm or likely harm
e extent that the offender had control over the causes which gave rise to the offence

e the offender, in committing the offence, was complying with orders from an
employer or supervising employee.
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4.6.5

Defences

A defendant would need to satisfy the court of these key statutory defences under the
POEO Act:

e 5118, which provides a defence for both corporations and individuals (only for Tier
One offences) where:

e the commission of the offence was due to causes over which the defendant
had no control and

e the defendant took all reasonable precautions and exercised due diligence to
prevent the commission of the offence.

e s169(1), which provides a defence to any charge under the POEO Act for directors
and managers who can show that:

e the person was not in a position to influence the conduct of the corporation in
relation to its contravention of the provision or

e the person, if in such a position of influence, used all due diligence to prevent
the contravention by the corporation.

Note: A 'no knowledge' defence doesn't exist. Managers and senior management
need to demonstrate due diligence was exercised to prevent the offence, or
prove that they had no influence over the conduct of the corporation in relation
to the offence.

Honest and reasonable mistake of fact defence

In rare circumstances for Tier Two and Three offences, it may be possible to rely on
what is called the defence of honest and reasonable mistake. The defence is not
available for Tier One offences, as these serious offences all require the wrongful
conduct to be carried out wilfully or negligently. This defence can only apply where the
accused has an honest and reasonable belief in a state of affairs (facts) which, if true,
would not only mean that the accused would not have committed the crime charged,
but also no wrongful act at all. This defence will only be established if:

e the mistake is one of fact not law

o there is actually a mistake and not just mere ignorance on the part of the person
relying on the defence

e the mistake is both honest and reasonable and

e Dbut for this mistake, the act the subject of the charge, would be an innocent act.

This defence is not available where a person has only a general understanding of
events or was under a general assumption that everything was in order.

Lawful authority defence

The defence of 'lawful authority’ may be raised where conduct is authorised by an
authority issued under the POEO Act. Most commonly, such authorisation is by an
environment protection licence. Authorisation of conduct by a regulatory authority
under another statute (for example, a Part 5 approval or development consent granted
under the Environmental Planning and Assessment Act 1979 (EP&A Act) will not be
sufficient to make out this defence.
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4.6.6

Due diligence defence

The concept of 'due diligence' attempts to encourage sound environmental
management by making it a defence to certain offences if the person or company used
all due diligence to prevent the offence (POEO Act ss118 and 169(1)). Due diligence is
not defined in the POEO Act, but the cases indicate that it implies:

e directors and managers must identify all environmental risks and sources of
existing or potential environmental harm and introduce measures and procedures
to ensure that these risks or sources of harm are adequately addressed

e directors and managers must take reasonable precautions to prevent the
commission of an offence (typically evidence of an EMS aimed at ensuring
environmental compliance and the prevention of environmental harm

e an environmental compliance plan should identify both the activities of the
company which could give rise to an incident, set out applicable legal requirements
and identify the persons or positions responsible for management of the activity

o the requirements of due diligence depend on the circumstances of the case, but
involve a mind that is concentrated on the likely risks

¢ due diligence is not satisfied by precautions that are merely usual in the industry,
unless also designed to prevent the contravention

o whether the company or a director took the precautions that ought to have been
taken is a question of fact that will be decided objectively according to the standard
of a reasonable person in the circumstances

e itis not an answer for the company or a director to say that they did the ‘best’ that
could be done given the resources available.

Practical application for managers

The due diligence defence will not apply for a generic EMS and also depends on the
coordinated actions of Ausgrid workers and the systems in place to direct those
actions. Since the due diligence defence is not available for Tier Two offences, we
must ensure that contracts with contractors (including ASPs) are appropriately
structured to ensure that the risks to Ausgrid are reduced in situations where the
contractor or ASP has caused pollution or environmental harm.

Ausgrid has developed a mature, robust, specific and certified EMS as outlined in this
manual. It is not enough to merely establish a system, but to demonstrate due diligence
we need to ensure that our EMS is:

e implemented on site and throughout the company to create a culture of
environmental compliance

e reinforced through training programs, to ensure workers are aware of the
company’s environmental program and understand the environmental risks
associated with activities carried out on site

e regularly monitored with a system for reporting non-compliance
o regularly reviewed to ensure that it is operating effectively

e improved when necessary to address increased standards or to ensure that
environmental issues are brought to the attention of the company or its officers.

Note: EF 060 Due diligence checklist for managers may assist an individual (and the
corporation) by preventing an offence in the first instance and mounting an
adequate defence in the second.
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5

5.1

5.2

Implementation and operation E

Resources, roles and responsibilities

ISO 14001 (4.4.1): define, document and communicate roles, responsibilities and
authorities through appropriate training of employees in order to effectively manage
environmental issues.

Resources include human resources and specialised skills, organisational
infrastructure, technology and financial resources. Adherence to the environmental
policies is the prime responsibility of management, every employee and all contractors.

Workers must be aware of Ausgrid's policy and operating procedures for effective
management and operation to ensure compliance with the policy. Environmental
responsibilities are defined, documented and communicated in our Environmental
Code of Conduct, which is publicly available on Ausgrid's website.

Specific responsibilities are defined in relevant procedures, plans and charters such as
the ESU Charter and the ESC Charter. Company delegations and authorities are
outlined in DELOO2 Delegations and Schedules. Specific environmental delegations are
under development.

Environmental Services is charged with the responsibility of ensuring that Ausgrid's
EMS is established, implemented, maintained and progress reported to management,
including recommendations for improvement.

As a general guide, the EPA has advised that any employee who acted in good faith
and followed a specific environmental procedure is unlikely to be prosecuted. General
environmental responsibilities within Ausgrid are outlined in section 7.1.

Competence, training and awareness E
I1SO 14001 (4.4.2): identify training needs and provide appropriate training.

Any person(s) performing tasks on behalf of Ausgrid that have potential to cause
significant environmental impacts will be provided with appropriate environmental
training. The purpose of Ausgrid’s environmental training system is to:

e define the methods used to establish the current environmental training program

e ensure workers have adequate environmental training and competence to perform
their duties

¢ meet legislative and statutory requirements.

This section outlines the procedures for identifying and delivering Ausgrid's
environmental training system.
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5.2.1

5.2.2

Training needs analysis

A training needs analysis is undertaken annually as part of the environmental risk
assessment program. This analysis aims to ensure that all Ausgrid workers performing
specifically assigned tasks are aware of their environmental responsibilities and are
adequately qualified where necessary.

The analysis is conducted with relevant aspect representatives and a number of factors
are considered including, for example:

e changes in legislation or procedures

e trends in incident rates

e number and types of QARs and WINs issued

e results of audits or inspections and any non conformances

e specific individual or workgroup needs.

Results of the training needs analysis are submitted for inclusion into the Ausgrid
training matrix (available on The Wire).

Environmental training program

The current Environmental Training Program is available on the Environmental Index
and is also posted on Ausgrid’s Training and Development page. All environmental
training courses are listed in the EMShare Training Register. However, not all courses
in this register are deployed each year. A needs analysis determines which courses
will be run as part of a particular year’s environmental training program, depending on
priorities and resources.

Tutorials have been introduced to provide short video instructions for various
environmental requirements and activities. Environmental tutorials are also listed in the
Training Register and are available on ET0O01 Environmental Training.

The content of each environmental training course are designed to address:

e Conformity - environmental courses are prepared to highlight the importance of
conformity with Ausgrid's environmental policy and procedures. Each course is
designed to explain that it is paramount that workers understand that their role
includes implementing Ausgrid’s policies, procedures and EMS.

o Tailored - although each environmental course is delivered using the standard
material, it is expected that preparation be undertaken prior to each session
delivery in order to specifically tailor the content to each audience by providing
relevant information about Ausgrid's significant environmental aspects and
impacts. This makes the training more effective by relating the actual or potential
impacts associated with the specific work group's activities. To assist in making the
course relevant to workers, each course outlines the benefits of complying with our
EMS, as outlined section 2.1.

e Consequences - each training course discusses the potential consequences for
failing to comply with Ausgrid's environmental requirements. Depending on the
training course, examples of potential consequences can include those outlined in
section 4.6.2.

e Understanding roles - each course explains how the audience can comply with
environmental requirements by defining the roles and responsibilities of the
audience as outlined the Environmental Code of Conduct. Each course additionally
explains specific requirements of the audience's role or activities.
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5.2.3

5.2.4

5.2.5

5.2.6

Implementation

Managers and supervisors are responsible for ensuring contractors and employees
under their control are provided with adequate supervision, information, instruction or
training to complete designated responsibilities and tasks. An employee training plan
shall be developed and implemented by managers and supervisors. These plans
should be prepared in accordance with Be Safe Pro08 Training and Compliance.

Managers and supervisors should check that appropriate training has been completed.
Employees should advise their manager or supervisor if they feel they have not been
provided with adequate resources or training to complete designated responsibilities
and tasks.

Inductions

Ausgrid has a compulsory Environmental Awareness Induction Program. For Ausgrid
staff, managers and supervisors are responsible for inducting all staff in their section
and including relevant environmental information relating to the duties and activities
undertaken by the employee. Once all items have been covered to the satisfaction of
both the employee and the Manager/Supervisor or delegated representative, the
completed and signed checklist should be included in the employee's history file (in
SAP).

For others such as temporary staff, contractors and visitors, Contractor Officers /
Supervisors are typically responsible for contractor environmental inductions. All
visitors and contractors need to be made aware of environmental issues and risks
within their work area. Where inductions are appropriate, the person engaging a visitor
to Ausgrid is responsible for ensuring visitor inductions are completed. Records are to
be maintained in accordance with internal system requirements.

For project specific inductions, ESU may be engaged to present an initial site
environmental induction, explaining key risks and controls for that project and location.

Training notification

Workers are advised of initial environmental training relevant to their work via a number
of methods including the company online induction program, induction checklists, the
Ausgrid Training and Development site, the Environmental Index, broadcast emails,
targeted emails or environmental newsletters.

Environmental courses are logged in Ausgrid's Training Management System (TMS) (in
SAP), including the frequency of refresher training. Automatic reminder emails notify
workers when their refresher training is due (typically three months in advance).
Managers are sent automatic email reports of their workers due for training.

Training modes and delivery

Ausgrid has established various mechanisms to ensure skill and competency:
e Training - training courses or on-the-job

e Instruction - practical demonstrations, coaching on-the-job

e Information - provision of information verbal, written etc

e  Supervision - observations and management.
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5.2.7

5.2.8

Training tools, materials and/or learning experiences that support competency based
outcomes should consider differences in learning, language, literacy and numeracy
skills of trainees. Learning modes may include:

e Documents - eg Environmental Guidelines and Environmental Handbook

e Specialist instruction - eg TAFE Pesticides Training for operational staff

e On-site Induction - eg Toolbox talks

¢  On-the-job demonstration and supervision - eg ESU inspection/workshop program

e Face-to-Face courses for field-based training - eg Sediment Control,
Environmental Awareness, Environmental Impact Assessment, PCB Awareness,
Oil Spill Response, Construction Manager, Discharging water etc

o Computer assisted learning for predominantly theory-based training - eg
Environmental Induction, Waste, Environmental Impact Assessment,
Environmental GIS and Licence Compliance training courses available on
Ausgrid's elearning site.

¢ Joint company training programs - eg Be Safe Days, Apprentice Field Inductions
and Advanced Supervisor Training by providing an environmental session as a
component of the broader program.

Assessment & verification

A number of courses have examinations to assess the participant's level of
competency. The Environmental Awareness course requires the participant's Network
Passport to be stamped on passing the examination. Trainers for this course are
issued with Ausgrid stamp with a unique trainer identification number.

EIA Worksheets must be prepared by competent persons who have undertaken
adequate training. Ausgrid reserves the right to require a person who submits an EIA
Worksheet to submit evidence of completing Ausgrid's training or other appropriate
accreditation to assess the environmental impact of a project.

Contractors, labour hire employees or visitors to site shall also have their training
verified prior to commencing work. This shall be performed through contract
specifications, tender evaluation, inductions and monitoring processes.

Records and data collection

Training sessions, course attendance (EF 001) and examination results are entered in
the TMS and hardcopies will be kept in the relevant training folder retained at the ESU
Sydney office. If a training session includes more than one specific training course then
a copy of the attendance sheet should be included in each hardcopy folder.

Ausgrid's elearning system (on Moodle) automatically records completion and
examination marks. The benefit of online training courses and examinations is that the
details are automatically recorded for the course, eliminating errors associated with
manually entering course information into a database.

Those persons responsible for conducting inductions should ensure all employees,
contractor, labour hire and visitor induction records are maintained in accordance with
internal system requirements. EF 408 Environmental Site induction record must be
completed to document the topics and attendees of the induction. Managers must
ensure confidential training and assessment records are kept in the SAP.
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5.2.9

5.2.10

Trainer experience & qualifications

Trainers should hold a Certificate IV in Training and Assessment if possible, otherwise
they should be suitably experienced in the environmental issues covered in the training
course.

A presenter's kit is available for each course for ease of preparation. Kits include items
such as background information, course participants lists, course evaluation forms,
examinations, handouts, relevant guidelines and other supporting material. Electronic
trainer's guides are also available to ESU.

Review & evaluation

At the end of each course the trainer will distribute Course Evaluation forms (EF 002)
to attendees. Feedback data from course attendees will be collated and reviewed. This
will provide a basis from which the course can be assessed for its effectiveness.
Evaluation records and results of the assessment will kept in the relevant hard copy
training folder.

Employee performance reviews are an ideal opportunity for managers to include
environmental training as Key Performance Indicators (KPIs) in an employee's PDS.
The PDS ensures Ausgrid staff all work towards achieving common organisational,
divisional, branch and section business goals. Training Plans should be reviewed on an
annual basis in accordance with PDS requirements.

Information on developing a PDS can be found via Ausgrid's Performance and conduct
page. The Ausgrid Training matrix is designed to help workers and managers select
the training courses relevant to their work activities. An Environmental Training matrix
is also available on the Environmental Index and ESU can assist in selecting the
appropriate courses.

Environmental training modules are reviewed and updated at least every 2 years to
ensure relevance and currency of the training material. Ideally the course content
should be reviewed prior to each session to ensure all details are current and correct.
Due to IT restrictions, online training can only be updated every 6 months. In all cases,
an EMShare Training update register is maintained for non-urgent changes.

The Environmental Training System and Program outlined in this manual is to be
reviewed and updated annually by ESU.
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5.3

5.3.1

5.3.2

Communication E

ISO 14001 (4.4.3): establish procedures for internal and external communications
relating to environmental aspects of the company.

Ausgrid's procedure for handling internal communications and receiving, documenting

and responding to relevant communication from external interested parties is outlined
in this section.

Internal communication

Ausgrid uses a variety of communication channels to ensure that employees receive up
to date environmental information. Environmental requirements are communicated
according to Ausgrid's Be Safe Pro06 Consultation and Be Safe Pro07 Communication.

ESU disseminates information using one or more of the following forms listed below.

e Connect on The Wire e auditing programs e suggestion box email
. . . . address:
e 'What's New' on e team briefs greenisgood@ausgrid.
EMShare . .
e instructions com

e Environmental Matters

verbal and written e other company
gle;\;]ﬂﬁtes (()j;te advice channels, such as
e gup g minut Inside Ausgrid,
* meetng minutes Corporate Directives,
e guidelines e bulletin-board postings Weekly Broadcasts
n etc.
e training packages e ESC

Key incidents, complaints, actions, reports and records are recorded in EMShare. This
system is sufficient for ensuring that requests for technical support that require further
investigation are tracked to completion (the volume and benefit from the data received
wasn't deemed to be cost effective..

External communication
Environmental communications received from external stakeholders are also managed
by ESU, such as:

e The Energy & Water Ombudsman NSW (EWON), Chief Operating Officer
Correspondence and general pubic enquiries are recorded via Ausgrid's
Community liaison process.

e EMF enquiries are recorded in the EMShare EMF Enquiries register
e noise complaints are recorded in the EMShare Incident register

e regulator correspondence is recorded in TRIM and linked to the relevant EMShare
register.

Ausgrid has agreed to report our environmental performance publicly in our Annual
Report (available on the website) which aims to provide a balanced representation of
its performance on a range of social, environmental, economic, financial and corporate
governance issues. The content of our Annual Report is guided by the:

o Global Reporting Initiative Sustainability Reporting Guidelines for the Electric Utility
Sector Supplement

e Energy Supply Association of Australia Sustainable Practice Framework.

EM 002 v1.0 29 Oct 2013 UNCLASSIFIED Page 33 of 49


http://thewire.energy.com.au/safety/besafe-system/Pages/Be-Safe-system-index.aspx�
http://thewire.energy.com.au/safety/besafe-system/Pages/Be-Safe-system-index.aspx�
http://connect.energy.com.au/tibbr/#!/subjects/16209�
http://infoshare.energy.com.au/sites/SP0350/SP0027/Pages/HomePage%20ESU.aspx�
mailto:greenisgood@ausgrid.com�
mailto:greenisgood@ausgrid.com�
http://thewire.energy.com.au/about-us/news/Pages/news.aspx�
http://thewire.energy.com.au/about-us/community/Pages/default.aspx�
http://infoshare.energy.com.au/sites/SP0350/SP0027/Lists/EMFEnquiry/AllEMFEnquiry.aspx�
http://infoshare.energy.com.au/sites/SP0350/SP0027/Lists/IncidentRegister/Noise.aspx�
http://trimweb/HPTRIMWebClient/?uri=2696&t=classification&lang=ln_english&mbd=false�
http://www.ausgrid.com.au/Common/About-us/Corporate-reports/Annual-reports.aspx�
http://www.ausgrid.com.au/Common/About-us/Corporate-reports/Annual-reports.aspx�

Please view electronically (do not print) Environmental Management System Manual <«

5.4

An ESU mailbox has been established for receiving communications from contractors,
external ASPs and staff (environmentalservices@ausgrid.com.au).

A waste recycling and purchasing policy (WRAPP) mailbox has been established for
receiving communications from Ausgrid workers for WRAPP reporting, as well as
sending external communications to OEH (wrapp@ausgrid.com.au).

Documentation E

ISO 14001 (4.4.4.): document the system, either in paper or electronic form.

Ausgrid's EMS documentation includes:
e our environmental policy, objectives and targets (section 0)
e adescription of the scope of the EMS (section 1.1)

e adescription of the main elements of the EMS and their interaction, and reference
to related documents (this manual)

¢ documents, including records, required by ISO 14001 (section 0)

¢ documents, such as organisational charts, emergency plans, determined by
Ausgrid to be necessary to ensure the effective planning, operation and control of
processes that relate to its significant aspects (TRIM).

A guideline user map for the Environmental Services is available on the ESU library
(access restricted to ESU).

A full list of Ausgrid's systems and tools and resources is available on the Wire.
Procedures and key documents are available in electronic format which has key search
facilities on words and phrases and provide direction to related areas of the standard.
Environmental procedures are available to workers via these systems:

1. TRIM - stores final environmental documents and records

2. Environmental Index on The Wire - provides environmental information and links
guidelines, documents, records and external information

EMShare on SharePoint - stores environmental management records
SAP - stores environmental training and workers records

Balin on the intranet - links technical standards and information, including
environmental guidelines

6. Ausgrid's website - lists Network Standards, also for external use
Field tablets - downloads information and guidelines for field workers

Ausgrid's Environmental planning website - provides information, guidelines,
templates and calculators for preparing EIAs for minor and predictable works,
which is available externally

9. TIBCO - stores EIA Worksheets

10. Env GIS - stores and displays spatial environmental data

11. Ausgrid Procedures Database - all other Ausgrid procedures

12. Network Operation's Documentation Database — division specific procedures

13. Connect - environmental communications.

EM 002 v1.0 29 Oct 2013 UNCLASSIFIED Page 34 of 49


mailto:environmentalservices@ausgrid.com.au�
mailto:wrapp@ausgrid.com.au�
http://trimweb/HPTRIMWebClient/?uri=2787&t=classification&lang=ln_english&mbd=false�
http://infoshare.energy.com.au/sites/SP0350/SP0027/KnowledgeBase/Guideline%20user%20map.aspx�
http://thewire.energy.com.au/TheWireLists/Pages/Systems-A-to-Z.aspx�
http://thewire.energy.com.au/our-network/tools-and-resources/Pages/default.aspx�
http://trimweb/HPTRIMWebClient/?uri=2795&t=classification&lang=ln_english&mbd=false�
http://thewire.energy.com.au/about-us/environment/Pages/Environmental-Index.aspx�
http://sharepoint/Engineering/Teams/EnvironmentalServices/Pages/HomePage%20ESU.aspx�
http://thewire.energy.com.au/systems/quicklaunch/SAP/Pages/default.aspx�
http://balin/�
http://www.ausgrid.com.au/Common/Our-network/Standards-and-Guidelines/Network-standards.aspx�
http://eachdsmoe04.energy.com.au/tablet_portal/�
http://enviro.ausgrid.com.au/�
http://dc2ap11856:8080/formcentre/formcentreApp.html�
http://thewire.energy.com.au/about-us/environment/my%20activities/Pages/Env-GIS.aspx�
http://enet.energy.com.au/apps/enet_policy.nsf?OpenDatabase�
http://enet.energy.com.au/apps/dor_policy.nsf?OpenDatabase�
http://connect.energy.com.au/tibbr/#!/subjects/16209�

Please view electronically (do not print) Environmental Management System Manual <«

5.5

5.6

Document control E

ISO 14001 (4.4.5): establish document control procedures for routine operations.

All documents are controlled to ensure that they can be easily identified, properly
authorised, have current versions available and obsolete documents can be removed
from use. DMU 04 Ausgrid's Document Management Policy/Procedures and Be Safe
Pro09 Document Control are in place to control documentation and records.

The Environmental Style Guide and templates outlines our procedure to:

e approve documents for adequacy prior to issue

e review and update as necessary and re-approve documents

e ensure changes and the current revision status of documents are identified

e ensure relevant versions of applicable documents are available at points of use
e ensure documents remain legible and readily identifiable

e ensure documents of external origin determined by Ausgrid to be necessary for the
planning and operation of the EMS are identified and their distribution controlled

e prevent unintended use of obsolete documents and apply suitable identification to
them if they are retained for any purpose.

The ESU Review Guide is used to ensure that changes to environmental requirements
and new or updated documents are consistently available through all relevant
resources, and that all key stakeholders are informed of the change.

Ausgrid holds a GovCopy Licence which allows employees to print, email, scan or
download licensed copyright material, or photocopy or fax 10 percent of the pages, 10
percent of the number of the words or one chapter of a book or one article from any
journal issue.

Operational control E

ISO 14001 (4.4.6): identify and plan operations that are associated with the significant
environmental aspects.

Ausgrid’s environmental procedures, responsibilities and requirements are
communicated via the environmental guidelines listed on the Environmental Index.
These operational procedures are called Environmental Hazard Guidelines and:

¢ document the process to control situations where their absence could lead to
deviation from the environmental policy and targets

e stipulate the operating criteria
e are related to our significant aspects

e are communicated to relevant stakeholders including suppliers, contractors, ASPs.

Ausgrid also has Be Safe Hazard Guidelines which provides process for controlling
hazardous operations.

A hierarchy of controls is adopted to prevent pollution and environmental harm. To
address Ausgrid's carrying influence of control, procedures such as Procurement
procedures, Be Safe Prol2 Design, Be Safe Prol4 Purchasing of Goods and Be Safe
Prol5 Contractor Safety Management are in place.
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5.7

Emergency preparedness and response E

ISO 14001 (4.4.7): define and maintain procedures for responding to accidents and
emergency situations and review and revise these procedures after an occurrence.

Emergency response procedures (Be Safe Prol6 Emergency Preparedness and
Response), provide the necessary support within Ausgrid to address the needs of
workers, facilities and equipment in the event of unplanned emergency situations
should they occur. Environmental Services is charged with the responsibility of
coordinating the response to actual emergency situations and accidents, as well as
preventing and mitigating associated environmental impacts.

Ausgrid has site specific emergency plans which include Pollution Incident Response
Management Plans (PIRMPs).The process for responding to environmental
emergencies or incidents is outlined for all workers in the NUS 174C Environmental
Handbook and specifically for ESU in EG 001 ESU Incident Response guidelines.
Further detail is available on the Ausgrid Incident management page and the
Environmental Incident page.

Our emergency preparedness and response procedures are reviewed regularly and, in
particular, after the occurrence of emergency situations. They also consider:

¢ the nature of on-site hazards, eg flammable liquids, storage tanks and compressed
gases, and measures to be taken in the event of spillages or accidental releases,

e the most likely type and scale of an emergency situation and the most appropriate
method for responding to the situation

¢ internal and external communication plans

e mitigation and response actions for different types of emergency situations to
minimise environmental damage

e post-incident evaluation to establish corrective and preventive actions (Be Safe
Pro19 Incident Investigation)

e periodic testing of our emergency response procedures
e training of emergency response workers
e evacuation routes and assembly points

e emergency contact details (eg fire department, spillage clean-up services).
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6

6.1

6.2

Checking E

Checking involves measurement, monitoring and evaluation of the company's
performance. Preventive action should be used to prevent problems before they occur.
Corrective action should be used to correct problems in the EMS.

Ausgrid's activities and system is monitored and measured via these mechanisms:

1. environmental inspections - using EF 002 Environmental Inspection Checklist or
EF 004 Environmental Depot Checklist and recorded in the EMShare
Environmental Site Inspection register.

2. EIA Worksheet audits (using EF 17450 Verification Checklist) and site inspections
(EF 17410 EIA Site Inspection checklist) recorded in the EIA Inspection register

3. manager/supervisor compliance audits as required (via environmental inspections,
safety interactions, worksite observations etc as specified in Be Safe Pro20
Workplace Inspection, Testing and Monitoring and Be Safe Pro22 Auditing)

monitoring and measuring - refer to section 6.1
annual ESC charter review (using ESC 001 Charter review checklist)

annual management review program (using EM 005 Management review
checklist).

Monitoring and measurement
ISO 14001 (4.5.1): monitor practices which can impact on the environment.

Ausgrid monitors and measures contaminated land and groundwater via the
contaminated lands program. This program is recorded in the EMShare Contaminated
Sites register.

Internal measuring is also undertaken of issues such as acid sulphate soils, noise and
EMF. Ausgrid also engages external consultants for a range of measuring services.
These services are recorded in the EMShare Specialist studies register.

Ausgrid’'s EMF, noise and pH monitoring and measuring equipment are regularly
calibrated. Records of this equipment are in the EMShare ESU Assets register.
Calibration records are kept by the Network Test section. Calibration dates are
stamped on the equipment to ensure the equipment is suitable for use.

Evaluation of compliance

ISO 14001 (4.5.2): develop procedures for handling identified non-compliance and for
initiating and implementing corrective action.

The objectives of Ausgrid's environmental inspection program are to:

o determine the performance and conformance of Ausgrid’s activities with respect to
environmental legislation, applicable best practice guidelines and internal
requirements

e demonstrate the principles of due diligence
e continually improve Ausgrid’s environmental performance, by:

¢ recommending suitable actions to address environmental risks
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6.2.1

6.2.2

e where possible, immediately correcting environmental concerns during or
around the time of the inspection

e directly implement or coordinate recommended actions or refer identified
issues to relevant workers, as soon as practical after each inspection

e monitor ongoing environmental performance at depots.

All inspections are for the sole purpose of a voluntary audit under Part 6.3 of the POEO
Act.

Inspection scope

This inspection procedure covers the conduct of various environmental inspections of
Ausgrid’s activities or the activities of contractors working for Ausgrid.

Safety issues are specifically excluded from these inspections, however safety issues
should be communicated to workers being inspected or referred to safety services
using a Hazard Alert Form for further action. Hazard Alert forms should be completed
when a near miss has occurred or, a potential safety, property damage, or other
incident has been identified in the workplace. Hazard Alert books can be obtained from
Ausgrid's Print Shop (reference A.36).

Note: Other Ausgrid staff can issue a Hazard Alert form to ESU for a potential or
actual environmentally related issue that might be identified. The form should
indicate that the near miss was identified and the green copy should be
forwarded to ESU to ensure that the appropriate corrective and preventative
actions are taken.

Note: While the inspection process is to identify the potential for incidents, all actual
environmental incidents or serious issues should be immediately reported to
ESU on 9394 6659 or 0412 070 574.

Program preparation

ESU is responsible for arranging the preparation and approval of an environmental
inspection program. The purpose of the program is to ensure that relevant areas within
Ausgrid are inspected to confirm compliance. The inspection program is based on the
following inputs where relevant:

e Ausgrid’s environmental risk assessment program

e Ausgrid aspects (sections, projects or activities) and associated impacts

e  previous inspection results

e environmental incidents

e EMS requirements

e  statutory requirements (for example, licence requirement, consent condition etc)
e EIA requirements

e regulatory changes

e internal requests.

ESU will review the inspection program prior to commencement and can require
unscheduled inspections to be carried out at any time.
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6.2.3 Preparing for a site inspection

Prior to conducting an environmental inspection, the Inspector shall:

e obtain a copy of the EF 002 Environmental Inspection Checklist and complete the
inspection details at the beginning, including specifying the scope of the inspection

e have a general knowledge of the processes, relevant disciplines, and technology
used by the area being inspected

e contact the relevant Ausgrid manager to organise a suitable time and date for the
inspection, confirm if there will be a representative(s) present, confirm the scope of
the inspection, and clarify any particular site requirements, for example, site
induction, restricted areas, safety issues

o where relevant, request and review background information for the inspection such
as copies of licences, previous inspections, WINs, QARs, EIAs, Species Impact
Statement, Operational Environmental Management Plans, Construction
Environmental Management Plans, Development Application conditions of
approval, project descriptions, training registers, site diaries, inspection or
monitoring records, site meeting minutes, project files, complaints register or
technical instructions.

6.2.4 Conducting an inspection
The Inspector will conduct an opening meeting with the Ausgrid manager or
representative(s) to:

e complete a Hazard Assessment Checksheet (HAC) or any safety inductions
required for the site

e confirm any special conditions relating to the site, for example, site induction,
safety procedures, restricted areas, need for guides, timing of critical activities for
observation, specific information required

e confirm that all site workers are aware of the inspection and the appropriate site
workers to approach for information

e explain the objective and scope of the inspection
e clarify any details or questions
e confirm that any non-conformance would be issued as a QAR

e agree on atime for the closing meeting and the workers to be present.

The Inspector will conduct the inspection using EF 003 Environmental Inspection
Checklist and any other relevant information as a guide to record conformance,
innovations, observations, major and minor non-conformances according to Table 6-1,
and collect evidence through relevant documents, interviewing workers and
photographs.

6.2.5 Conducting facilities inspections

The following environmental issues may be addressed when inspecting of facilities and
activities at Ausgrid’s depots:

e bulk and minor storage and handling of oils, including PCB oil and other chemicals

e availability of spill clean-up equipment and procedures
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handling and storage of solid waste streams, including recycling issues, asbestos
storage and conformance with waste licences

maintenance and effectiveness of washbays, separators and interception tanks

conformance with requirements for discharge of trade waste to sewer, including
documentation checks

any visibly apparent soil contamination and activities causing or likely to cause
contamination of land

condition of refuelling facilities

emissions to atmosphere including dust generation in open areas

noise levels

damage or potential damage to vegetation on the depot or adjacent lands

water pollution issues arising from sedimentation and erosion

conservation of the heritage value of depots where relevant

community complaints arising from depot activities

availability and appropriateness of environmental emergency response procedures
general housekeeping

environmental incidents that have occurred on the site and appropriateness of the
actions taken, including a check of the incident register.

The following issues are specifically excluded from the depot or facility inspections,
however these issues may be noted and referred to the appropriate Ausgrid section for
further action:

dangerous goods handling and safety issues, however safety issues should be
referred to safety services using an Hazard Alert Form for further action

issues relating to ozone depleting substances (eg sulphur hexafluoride, fire
extinguishers, refrigerants)

EMF issues

all uses and facilities associated with administrative buildings / areas (ie offices).

6.2.6 Closing the inspection

The Inspector will conduct a closing meeting at the completion of the on-site inspecting
activities and prior to leaving the site, where practicable, with the Ausgrid manager or
representative(s) to:

discuss the preliminary findings, especially any findings that require immediate
corrective action

agree on the basis for the inspection findings, especially non-conformance and
resulting WINs or QARs

determine the workers responsible for implementing the corrective actions and a
timeframe for action to be implemented

make arrangements for the supply and return of any outstanding information
required to complete the inspection should also be made at this time

confirm that any non-conformance will be issued as a WIN or QAR
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6.2.7

6.2.8

6.2.9

o the Inspector shall email an inspection summary to the Ausgrid manager or
representative(s)

e assign actions according to magnitude and assess the effectiveness of actions.

Inspection Summary

At the conclusion of the site inspection, the Inspector will review the findings to
determine the degree of conformance. Each finding will be given a rank as follows
according to Table 6-1.

The Inspector will prepare an Inspection Summary using email and include:

e asummary of issues observed

e nominate the workers responsible for implementing the corrective actions

e atimeframe for action to be implemented as agreed during the closing meeting
e request notification when and how the issues have been addressed

e any positive issues identified

e any safety issues observed during the inspection.

Alternatively, the EMShare record can be converted to PDF and emailed to the
workgroup as an attachment.

If the issue can be resolved by consulting with workers within ESU or by undertaking
actions which ESU have the capability to undertake, it is the responsibility of the
Inspector to rectify the issue and sign off when the issue has been addressed. Issues
beyond the capability of ESU shall be referred to the Ausgrid manager or
representative(s) to action as agreed in the closing meeting. The Inspector will forward
the Inspection Report to the Ausgrid manager or representative(s) for the actions to be
completed. Actions will be evaluated according to section 6.2.

Environmental inspection database

Relevant details, such as the issues covered by the inspection, WINs or QARs issued
and follow up required, are entered into the EMShare Environmental Inspection
database by the Inspector. The database will assist in tracking the corrective actions
required by the inspection and in providing progress and summary reports for the
environmental inspection program.

Completed inspection checksheets and any inspection notes are recorded
electronically for each inspection according to the area inspected and year inspected in
the directory (G:\ENVIRO\Projects_Auditing).

Review

ESU will utilise the reporting functions in the Environmental Inspection database to
arrange for the results of the inspections carried out during each inspection program
period (typically an annual cycle) to be reviewed, analysed and documented in a
summary report after the completion of each program period. The results of this review
will be used in the preparation of the next inspection program and in the ongoing
development of Ausgrid’s ESIP.
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management systems where there is low risk (i.e. low
consequence and low likelihood) of environmental
harm or fines/ prosecution.

For example, incomplete licence monitoring data
because of a one-off equipment failure; missing an
inspection of sediment controls following one rainfall
event where there is evidence of good on site erosion
& sediment control; conformance with nearly all
impact assessment undertakings or DA conditions
where the lapses are not considered by the inspector
as environmentally or legally significant.

Inspection Summary.

Finding Meaning Rank | Follow Up Corrective action
Conforms Full Conformance - Conforms to the inspection criteria | v/ No follow up is required. WIN or QAR not required.
or the intent of the inspection criteria.
Positive Conformance via an innovative method that could be | P Inspector records the WIN or QAR not required.
initiative considered for use across the company. innovation for consideration
in the next ESIP.
Observation | Minor technical infringement of internal procedures or | O Inspector notes observation | WIN or QAR not required.
for low risk lapses of environmental controls, which are in Inspection Summary.
improvement | not clear breaches of environmental standards. Ausgrid Manager fixes area
For example, some records not up-to-date; one of concern and advises
stockpile sediment control inadequate but no risk of ESU of the corrective
off-site migration. If there is evidence of a recurring action.
pattern then these should be classified as minor or Inspector checks for
major non-conformances. subsequent inspections and
records whether the
observation should be
considered in the next
ESIP.
Minor Non — | Evidence of substantial conformance but not M Inspector notes finding and | For Internal staff: Inspector issues corrective action
conformance | complete conformance with statutory requirements or recommendations in in Inspection Summary and records in EMShare

including agreed remedial steps and timeframe. If
the action can not be appropriately managed via
EMShare, then issue a QAR.

For Contractors: Inspector provides Inspection
Summary to Ausgrid Manager with agreed remedial
steps and timeframe.

Ausgrid Manager implements corrective action
within agreed timeframe and makes file note of
corrective action.

Ausgrid Manager and Inspector make file note of
corrective action. Records whether the minor non-
conformance should be considered in the next
ESIP.

EM 002 v1.0 29 Oct 2013

UNCLASSIFIED

Page 42 of 49




Please view electronically (do not print)

Environmental Management System Manual <«

Finding Meaning Rank | Follow Up Corrective action
Major non - Non-conformance with statutory requirements or a X Ausgrid Manger addresses | For Internal staff: Inspector issues QAR that
conformance | failure in management systems that could lead to the issue as a matter of includes agreed remedial steps and timeframe.

significant risk of environmental harm; damage to
corporate reputation; loss of business; and/or fines/
prosecution. For example,

e aleak, spill or other escape or deposit of a
substance causing or threatening material harm to
the environment

o degradation of the land requiring significant
remediation of Ausgrid or other property

e damage to a substantial area of land or water
resource or of significant value. (i.e. nature
reserves, parks or unique habitats)

e major impacts on fauna / flora and habitat,
negative impacts on ecosystem function

¢ legal issues where prosecution or on-the-spot
fines are likely

¢ widespread long term loss of customers and/or
future business

e widespread long term social impacts & adverse
media

¢ significant disciplinary action required.

EM 002 v1.0 29 Oct 2013

priority within agreed
timeframe. Considers
raising it as an
‘environmental incident’ or
referring via Ausgrid’'s IMS
process.

Inspector notes finding and
recommendations in
Inspection Summary.

UNCLASSIFIED

For Contractors: Inspector communicates non-
conformance with the relevant Ausgrid Manager.

Ausgrid Manager and Inspector make file note of
corrective action.

Inspector implements corrective action within
agreed timeframe and makes file note of corrective
action. Records whether the major non-
conformance should be considered in the next
ESIP.
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6.3

Nonconformity E

I1SO 14001 (4.5.3): deal with actual and potential nonconformities by taking corrective
action and preventive action.

Corrective actions are assigned to eliminate the cause of a detected nonconformity,
whereas preventive actions are assigned to eliminate the cause of a potential
nonconformity. Ausgrid's Be Safe Pro23 Corrective and Preventive Action aims to:

e identify and correct nonconformities by taking action to mitigate their environmental
impacts

e investigate nonconformities, determining their cause and taking action in order to
avoid their recurrence

e evaluate the need for action to prevent nonconformities to avoid their occurrence
e record the results of corrective actions and preventive actions taken

e review the effectiveness of corrective actions and preventive actions taken.

For all major non-conformances and reportable incidents (excluding cable leaks),
system non conformances, near misses or improvement opportunities are recorded in
the EMShare WIN Register. If the actions are not completed in the agreed timeframe, a
QAR will be issued. Bow-tie risk assessments are undertaken for non-conformances
that lead to prosecution. Actions taken shall be appropriate to the magnitude of the
problems and the environmental impacts encountered. Global actions are likely to
require changes to EMS documentation.

The following criterion is used to evaluate the root cause of a major non-conformance
or reportable incident:

e People: Communication breakdown o Processes: Responsibilities not

. fin
o People: Inexperienced staff defined
) Processes: Inadequate document
e People: Unaware of procedures control

e People: Unwilling to follow procedures Processes: Technology limited

e People: Requirements not on site Processes: Scope changed or not

e People: Poor job / site design defined

e People: 3rd party provided no / e External: Weather

Incorrect info o External: Sabotage / vandalism

e Poor Planning: design/EIA «  External: 3rd party

e Poor Planning: tool box/ prework External: Force majeure

e Places: Site contains contributing Equipment: Equipment failure
factors '
¢ Places: Contaminated land ¢ Equipment: Equipment misused

e Places: Limited / difficult site access Equipment: Equipment wrong for job

e Processes: Procedures inadequate Equipment: Equipment not maintained

e Equipment: Equipment doesn’t meet

e Pr : Trainin r ificati
ocesses: Training course specification

inadequate
e Equipment: Inadequate environmental
controls
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6.4

6.5

Control of records
ISO 14001 (4.5.4): establish systematic record keeping.

Records provide evidence of the ongoing operation and results of the EMS. Ausgrid
has DMU 04 Ausgrid's Document Management Policy/Procedures in place to control
documentation and records. These procedures specify the identification, storage,
protection, retrieval, retention and disposal of records to ensure they remain legible,
identifiable and traceable.

Environmental records include:

e complaint records e management review results

e training records e external communication decision
e process monitoring records e records of legal requirements

e inspection, maintenance and e records of significant aspects

calibration records . .
e records of environmental meetings

e pertinent contractor and supplier

. .
records, environmental performance

information

e incident reports, .
P e legal compliance records

e records of tests for emergency

preparedness e communication with interested

parties.
e audit results

Confidentiality of information is in accordance with Ausgrid's Document Classification
System. ESU's record register is available on the ESU library (access restricted).

Internal audits
ISO 14001 (4.5.5): implement a program and procedures for periodic EMS audits.

System Audits are conducted internally to determine whether the documented system
procedures are being followed and to determine the effectiveness of the system to the
appropriate standards, legislation, regulations and codes of practice. The results of
system audits are provide to management to ensure they make informed business
decisions.

Auditor independence is demonstrated by using the Internal Audit to ensure objectivity
and the impartiality of the audit process.
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v

7.1

Management review E

ISO 14401 (4.6): review the system and its suitability and effectiveness in achieving its
objectives.

Maintaining an EMS involves obtaining ongoing commitment and leadership from
Ausgrid's top management to improve environmental management.

The ESC is an Ausgrid executive sub-committee, which assists our Board and
Executives to discharge their responsibilities of environmental compliance to achieve
our objectives. The environmental risk assessment program and the ESIP are reviewed
annually by the ESC. Progress against the ESIP is reported quarterly to the ESC and
monthly through Ausgrid’s risk management process.

ESU provides the secretariat role for the ESC and is also charged with the
responsibility of reviewing and reporting on system performance in the form of an
annual EMS Review (EM 005). This review is undertaken annually and reported to the
ESC. Input to management reviews typically include

e results of internal audits and compliance inspections legal and other requirements
e communications from external interested parties, including complaints
e the environmental performance of the company
e the extent to which objectives and targets have been met
e the status of corrective and preventive actions
e follow-up actions from previous management reviews
e intended or proposed changing circumstances, including:
e new or updated legal and other requirements related to its aspects
e restructures or changes in the company's aspects
¢ advances in science and technology
e lessons learned from incidents and inspections

e recommendations for improvement.

The outputs from management reviews will include any decisions and actions related to
possible changes to environmental policy, objectives, targets and other elements of the
EMS consistent with the commitment to continual improvement.

Continual improvement

Ausgrid continually evaluates our environmental and EMS performance to identify
opportunities for improvement. Information for continual improvement is gathered from:
e results of the management reviews

e experience gained from corrective and preventive actions

o external benchmarking against best practices

e results of monitoring of key characteristics of operations

o views of interested parties, including employees, customers and suppliers.

Agreed improvements are then adopted in Ausgrid's next ESIP.
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8 Responsibilities

8.1.1 All workers

It is the responsibility of all workers to:

comply with the requirements in all relevant environmental documents
use due care, skill and foresight to minimise environmental harm
act in good faith when performing your job

speak up when you think an environmental document is missing or cannot be
followed, when something appears to be wrong, you are not sure what to do, or
something could be improved

immediately report environmental incidents to your supervisor or ESU.

8.1.2 Managers and supervisors

In addition to the above requirements, it is the responsibility of managers and
supervisors to:

understand environmental risks and legal requirements relevant to your area of
influence

check there are specific procedures and instructions for your workers to effectively
manage environmental risks

ensure environmental documents are accessible to your workers

check your workers have adequate supervision, training and resources to comply
with procedures and instructions

ensure there are appropriate contingency plans for dealing with environmental
emergencies

check environmental performance and discuss the results with your manager
investigate all relevant environmental concerns

share information with other areas of the company

communicate, advocate and coach workers through environmental change

manage resistance to environmental change through leadership, support and
being a role model for the change

offer a suitable time to conduct an environmental inspection when requested by an
inspector

cooperate with the environmental inspector
provide relevant information throughout the inspection

rectify any non-conformances identified during the inspection process and consider
any inspection observations.
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8.1.3 Environmental inspectors

It is the responsibility of environmental inspectors to:

e plan and carry out inspections in the environmental inspection program in
accordance with section 6.2

e Dbe independent, appropriately trained and competent

e communicate and consult with the inspectee

e prepare and distribute inspection reports

e monitor any corrective actions and follow up to completion
e maintain inspection file records

e enter inspection results into the Environmental Inspection Database and file
hardcopy records appropriately.

8.1.4 Environmental Services section

It is the responsibility of ESU to:
¢ manage environmental compliance for the company within its scope

e prepare, monitor, coordinate actions under the ESIP and reporting against it
through the ESC

e prepare, monitor and update significant environmental impacts and aspects

o facilitate, prepare, monitor and update environmental risk records and the risk
assessment register

e prepare, monitor and update the environmental management strategies
e identify changes in regulatory and industry environmental requirements
e interpret the organisational implications of the regulatory environment

o review the formalised quarterly and major update of legislative and regulatory
changes

o disseminate information to workers in a clear, concise manner that encourages
effective implementation of that change

e communicate regulatory issues via reports to the ESC and other reports as
required

e coordinate and support the ESC

e arrange the preparation, review and approval of the environmental inspection
program

e monitor progress against the environmental inspection program

e prepare a summary report after the completion of each inspection program period.

8.1.5 Aspect (Branch) managers

It is the responsibility of the aspect managers to:

e ensure all activities, products and services are assessed for environmental risk
and the aspects and impacts are recorded in the environmental risk records

e ensure adequate environmental controls to ensure the identified significant risks
are incorporated into aspect processes.
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8.1.6 Environmental Steering Committee

It is the responsibility of the ESC to:

monitor overall progress and effectiveness of the environmental inspection
program

review and endorse the ESIP, as well as allocate priorities, resources and authority
for actions under the ESIP within its scope

review the local, annual and business environmental risk assessments
review the environmental management strategies
review the key environmental regulatory changes relevant to Ausgrid

review a summary of associated opportunities and threats for Ausgrid, including
subsequent proposed actions undertaken to address these threats and
opportunities

8.1.7 Networks NSW, Board, CEO, COO and Executive

It is the responsibility of Ausgrid's top management to:

recognise that environmental management is among the highest company
priorities, establish and maintain communication and constructive relations with
internal and external interested parties

identify the aspects of the company's activities, products and services
identify the legal and other requirements that relate to the company's aspects

ensure the commitment of management and all persons working for or on behalf of
the company to the protection of the environment, with clear assignment of
accountability and responsibility,

encourage environmental planning throughout the product or service life cycle
establish a process for achieving environmental objectives and targets

provide appropriate and sufficient resources, including training, to comply with
applicable legal and other requirements, and to achieve environmental objectives
and targets on an ongoing basis,

evaluate environmental performance against the company's environmental policy,
objectives and targets and seek improvement where appropriate

establish a management process to audit and review the EMS and to identify
opportunities for improvement of the system and resulting environmental
performance

encourage contractors and suppliers to establish an EMS.
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Introduction

The purpose of these guidelines is to provide practical guidance for the valuation of the network assets of
Distribution Networks Service Providers (DNSPs) in NSW. The Guidelines are designed to achieve a consistent
and transparent approach to network asset valuation based on independently determined and generally accepted
valuation principles. The Guidelines will be used in the preparation of future valuations for submission to IPART

in its determination of regulated network prices.

These guidelines were originally developed for NSW Treasury by GHD Group and Andersen with assistance of
the NSW Distribution Network Service Providers, and subsequently updated by Sinclair Knight Merz following the
valuations of the NSW DNSPs in 2002.

NSW Treasury will put in place a mechanism for the ongoing amendment of the Guidelines.

NSW Treasury Valuation of Electricity Network Assets — A policy guideline February 2004
for NSW DNSPs



1. General Principles

1.1 Introduction

The purpose of these guidelines is to provide practical guidance for the valuation of network assets of Distribution
Network Service Providers (DNSPs) in New South Wales for regulatory pricing purposes. The Guidelines are
designed to achieve a consistent and transparent application of the Optimised Depreciated Replacement Cost

(ODRC)1 approach to asset valuations.

These Guidelines are not intended for use in the valuation of network assets of Transmission Network Service
Providers (TNSPs) in New South Wales that provide a support function to the TransGrid transmission network.
The valuation of such assets would be subject to the Australian Competition and Consumer Commission (ACCC)

Statement of Principles for the Regulation of Transmission Revenues (June 2002).
1.2 Background

Due to the capital-intensive nature of electricity networks, capital related costs represent a significant proportion
of annual revenue requirement. Return on and return of capital constitute over 70% of electricity distributors’
base revenue requirement. The value of the regulated asset base is, therefore, a critical input into the
determination of regulated charges and provides an important signal for efficient pricing and future investment.

A well-defined asset valuation methodology is required in order that the regulatory objectives of transparency and

consistency are achieved.

Under the coordination of the Council of Australian Governments (COAG), the electricity distributors in New
South Wales, Victoria, Queensland, South Australia and the Australian Capital Territory have created a National
Electricity Market (NEM). The NEM commenced on 13 December 1998, establishing a single wholesale market
for electricity. Additionally, those States participating in the NEM provide users with the ability to negotiate
electricity supply and the price paid for this supply. As the transmission and distribution market is characterised
as a “natural monopoly”, the Australian Competition and Consumer Commission (ACCC) and various State
based regulators have taken on the role of industry regulators, being responsible for the regulation of prices and

revenues.

In assuming their role as regulators of revenues in the NEM, the aim is to adopt a regulatory process which
eliminates monopoly pricing, provides a fair return to network owners, and creates incentives for managers to

pursue ongoing efficiency gains through cost reductions.

Regulators permit DNSPs to earn a reasonable (risk adjusted) return on their investment capital, provided the
market continues to value the services produced with that capital. It is therefore necessary to assess the value of

system and non-system network supply assets so that an appropriate return on assets can be calculated.

! The Optimised Depreciated Replacement Cost (ODRC) is also referred to as the Depreciated Optimised Replacement Cost (DORC) approach.

NSW Treasury Valuation of Electricity Network Assets — A policy guideline February 2004 2
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The arrangements for the operation of the NEM are set out in the National Electricity Code (NEC). The terms of
reference for the code are based on the application of the National Electricity Law, which gives the code force of
law. The code establishes the procedure for determining the annual aggregate revenue requirements (AARR) of

each distribution network provider and sets out the requirements for valuing the initial capital base.

1.3 Regulatory Framework

The objective of the regulatory framework is to balance the interest of network owners and users throughout New
South Wales. The framework is based on establishing a revenue cap determined using the building block
approach which involves estimating the overall cost of service to the entity. The following framework ensures

positive incentives for owners and protects the value of businesses in line with the objectives of the NEC.

The building block approach has also been adopted by the ACCC for transmission companies and by the Office

of the Regulator-General (ORG) for the Victorian distribution businesses.

As mentioned, the regulatory framework is an accrual building block approach based on forecasts of the cost of
service over the regulatory period. The approach calculates the Aggregate Annual Revenue Return (AARR) as

the sum of the three major components:
e Return on Capital
e Return of Capital
o Efficient Operating Costs
Aggregate Annual Revenue Return Formulae
AARR = return on capital + return of capital + efficient operating costs
Where Return on Capital =Initial Asset Base * Rate of return
Return of Capital = Depreciation allowance
Efficient operating costs = Operating Maintenance and Expenditure

These policy guidelines have been formulated to calculate the initial asset base component of the regulatory
process. This includes the valuation of network system assets, non-system assets, land, easements and capital

contributions.
1.4 IPART’s December 1999 determination under the NEC

The Independent Pricing and Regulatory Tribunal of NSW (IPART) is the jurisdictional regulator under the NEC
for NSW. Accordingly IPART made its first determination of distribution revenues under the NEC in December
1999.
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In making it's determination, IPART adopted a valuation of the initial capital base consistent with the ODRC
valuation carried out by the consortium of GHD, Andersen and Worley International. The GHD consortium carried
out the ODRC valuation in accordance with NSW Treasury’s Policy Guidelines for Valuation of Network Assets of

Electricity Network Businesses.

IPART adopted this value, balancing the interests of stakeholders and having consideration to all information
presented, including a letter from the Premier that confirmed the Government’s pre-existing policies for the

valuation of network assets, which included independently determined ODRC valuations.

IPART made it clear that its determination does not bind future regulatory decisions on initial capital bases for the

electricity or any other industry.
15 Valuation Methodology

The NEC provides guidance and sets out requirements for the valuation of assets. The objectives of the
distribution service pricing are detailed in clause 6.10.2 of the NEC, whilst clause 6.10.3 outlines the principles by

which the regime is to be administered.

These provisions in the NEC seek to ensure that the DNSPs are provided “... a sustainable commercial revenue
stream which includes a fair and reasonable rate of return ... given efficient operating and maintenance
practices” where assets are valued in accordance with a basis determined by the Jurisdictional Regulator. This
valuation is to be done with regard to the agreement of the Council of Australian Governments of 19 August

1994, that “... deprival value should be the preferred approach to valuing network assets”.

Deprival value is described as the cost to an entity if it was deprived of an asset and was required to continue to
provide goods and / or services or to deliver programs that depend on that asset. Under this concept, assets are
valued at an amount that reflects the loss that might be incurred if the entity were deprived of the service potential
or future economic benefits of the assets at the reporting date.

The Glossary to the NEC (Chapter 10) defines the deprival value as “ A value ascribed to assets which is the

lower of economic value or optimised depreciated replacement cost”

According to the approach, the three underlying bases that need to be considered in determining the deprival

value include;

e Current Replacement Cost
e Economic Value?

¢ Net Realisable Value

Once an amount has been estimated for each of the bases, whichever is the higher of recoverable amount and
the net realisable value is considered to be the Economic Value of the assets. Whichever is the lower of the
Economic Value and Current Replacement Cost is the Deprival Value of the assets.

% The Economic value is also commonly referred to as the Recoverable Amount which is the net amount that is expected to be
recovered through the cash inflows and outflows arising from the continued use of the asset.

NSW Treasury Valuation of Electricity Network Assets — A policy guideline February 2004 4
for NSW DNSPs



The Economic test is integral to the process of determining the deprival value, however the assessment of the
economic value in principal takes into consideration future revenues based on net present values of future cash

flows generated by the assets, which raises the issue of circularity.

The ODRC approach eliminates the issue of circularity and is a valuation approach that seeks to reflect market
behaviour. It is also arguable that any cash flow based valuation will, by default, include more than the just the
tangible assets. It is difficult to distinguish between goodwill and fixed assets when adopting a cash flow

approach.

It is also logical to assume that the maximum amount a potential purchaser would be prepared to pay for an

asset is represented by the purchaser’s lowest alternative cost to replicate the asset.

In its Draft Statement of Principles for the Regulation of Transmission Revenues the ACCC also supports the use
of ODRC “... given the circularity that would be associated with any deprival value assessment, a depreciated

optimised replacement cost (DORC) valuation should be adopted for any initial valuation ....”

The Commission considers that a well-defined DORC approach has some significant advantages as a valuation

methodology on economic efficiency grounds. It suggests that a DORC approach seeks to “....replicate the

desirable outcomes of a competitive market.”

It also states “... any value that is in excess of DORC is likely to imply pricing of services that will expose the

“

service provider to being by-passed ....” therefore “.. a DORC valuation actually is attempting to measure...the
maximum price that a firm would be prepared to pay for ‘second hand’ assets with their remaining service

potential ....”

The ACCC has undertaken to develop a guideline on its approach to DORC valuations and to apply these in a

consistent manner to Electricity Transmission determinations.

The International Valuation Standards as published by the International Valuation Standards Committee (IVSC)
and endorsed by the Australian Property Institute and the American Society of Appraisers outlines a number of

approaches available to the valuer when addressing asset valuations.

The three most commonly used approaches are;

i) the market comparison approach
i) the income approach (or cash flow approach)
iii) the (optimised) depreciated replacement cost approach.

The market comparison approach seeks to determine the current value of an asset by reference to recent

comparable transactions involving the sale of similar assets.

Where it is not possible to determine values for assets using a market comparison approach the valuer seeks to
replicate the thought processes of an informed potential purchaser acting without compulsion in assessing the

market value of the assets.
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The ODRC is a valuation approach used to assess the value of assets for which it is not possible to apply the

market comparison and/or income approach and should not be confused as a basis of value in its own right.

The ODRC is an approach normally applied to specialised assets such as those found within the electricity

transmission and distribution networks.
It is also a methodology considered consistent with the building block approach.
1.6 Other Valuation Methodologies

There are a number of alternative valuation approaches available in assessing asset values. The analysis and
application of historical data may be used to assist the valuer in its determination, however the use of this

approach is normally dependant upon the accuracy and reliability of the data available.

Valuations based on historic cost are normally unreliable due to inconsistencies found within the asset owner’s
recording practices. Valuations relied wholly on this approach have been found to lead to poor investment

decisions as witnessed in the USA and bear little resemblance to current market values.

Valuations based on historical costs are fraught with problems and should only be used as a secondary check
method.

The Roll Forward approach is based on adjusting previously determined asset values taking into consideration

inflation, depreciation and the disposal and expenditure of assets between the two regulatory periods.

The values are determined through the utilisation of an appropriate index applied to the original values. The
Consumer Price Index (CPI) published by the Australian Bureau of Statistics (ABS) is often viewed as the

standard benchmark for indexation and should be considered when adopting appropriate indices.

Measuring industry specific data and comparing original values of individual assets with current new replacement
costs can also establish indices. The resultant inflationary or deflationary ratio would then be applied to the
original values for all assets within that class. IPART believes that the regulatory asset base should represent
shareholders financial investment in the utility and that the regulatory asset base be indexed using CPI. This is

consistent with an approach used in most regulatory environments.

ABS publishes a number of different indices. The All Groups CPI - Average of Eight Capital Cities is considered
the appropriate measure of inflation across the broader economy and should be adopted in undertaking Roll

Forward assessments.

However the accuracy of relying on a Roll Forward approach is limited in its application where changes in market

conditions occur.

Changes in technology, ownership structure, network configuration and the effects of competition within a
regulatory period often warrant a revaluation of the asset base in order to reflect the market conditions prevailing

at the time of the valuation.
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Consideration should also be given to assumptions made in assessing previously determined asset values to test
the appropriateness of using a Roll Forward approach. For example, changes in network utilisation and the level
of optimisation applied in prior valuations may require a re-optimisation of the assets and should be considered

by the valuer.
1.7 Regulatory Period

The code under clause 6.10.5 (c) requires that the regulatory period for distribution businesses to be no less than
three years. However, all Electricity Business Network assets should be revalued for regulatory pricing purposes
at least every five years. This would ensure that any likely changes within the marketplace are thoroughly

examined.
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2 Optimised Depreciated Replacement Cost (ODRC)

21 Conceptual Framework

The ODRC is calculated based on the gross current replacement cost (GCRC) of modern equivalent assets, that

are adjusted for over-design, over-capacity and/or redundant assets, less an allowance for depreciation.

The ODRC valuation approach is used to determine a hypothetical value of the assets. This hypothetical value is
a surrogate for market value in circumstances where it is not possible to determine values for specialised assets

using a market comparison approach.

It follows therefore that the valuation approach should seek to reflect market behaviour, or put another way, the
application of the approach should seek to replicate the thought process that would be followed by an informed

potential purchaser acting without compulsion.

Where market evidence is readily available it is possible to establish a relationship between market value and
replacement cost. Where market evidence is available for the same broad asset at varying ages, it becomes
possible to establish a loss in value or depreciation profile. By its very nature, such a profile takes into account

supply/demand characteristics and the impact of all other factors on value.

Conversely, in the absence of suitable market data, the valuer should seek to construct a loss in value or
depreciation profile by measuring by other means, the various factors that impact on value.

In respect of the optimisation part of this measurement process, the valuer attempts to assess value by reference
to the concept of substitution. It is logical to assume that the maximum amount a potential purchaser would be
prepared to pay for an asset is represented by the purchaser’s lowest alternative cost to replicate the asset. In
assessing what represents the lowest alternative cost, consideration must be given to the optimum set of assets
that would be required to provide the reasonably foreseeable services required to be delivered by the assets.

If the existing asset does not represent the lowest cost alternative asset to provide the reasonably foreseeable
services, then the potential purchaser will adopt the replacement cost of the lowest cost alternative in place of the

reproduction cost of the existing asset.

The ODRC of electricity transmission and distribution assets has been described as representing the minimum
cost of replacing or replicating the service potential embodied in the network with modern equivalent assets in the
most efficient way possible from an engineering perspective, given the service requirements, the age and

condition of the existing assets and replacement in the normal course of business.

This concept is consistent with the principles of fairness and equity required in assessing access charges in that
users only pay for those assets that are required in a commercial context and therefore are not required to pay

for any excess capacity or over-engineering embodied in the existing assets.
As outlined above, the ODRC approach involves three main steps:

1. Establishing the Gross Current Replacement Cost (GCRC) of the gross service potential embodied in the

existing assets by reference to modern equivalent assets
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2. Adjusting the gross current replacement cost determined above for over-design, over-capacity and redundant

assets.

3. Depreciating this value to reflect the anticipated effective working life of the asset from new, the age of the

asset and the estimated residual value at the end of the asset’s working life.
2.2 Establishment of Gross Current Replacement Cost

The GCRC is based on modern equivalent assets and is determined by reference to the current market buying

price, current reproduction cost or replacement cost of modern equivalent assets.

In respect of specialised assets, such as most network infrastructure, the appropriate cost is the lower of the

current replacement cost and the current reproduction cost of the gross service potential of the existing asset.
The GCRC can be established:

e By comparison with recent costs of similar assets;

e By reference to historical costs, adjusted for inflationary increases since construction;

e By contacting suppliers, manufacturers or their agents; or

e By reference to recently published prices.

2.2.1  Modern Equivalent Asset

Guidance in determining replacement costs is provided in Statement of Accounting Practice SAP1 “Current Cost
Accounting”. These Guidelines adopt SAP1 only in relation to the measurement of physical non-current assets.
SAP1 states that the replacement cost to be used is the “lowest cost per unit at which the gross service potential

could be obtained in the normal course of business”.
GCRC of a modern equivalent asset is defined as:

“The minimum that it would cost, in the normal course of business, to replace the existing asset with a
technologically modern equivalent new asset with the same service potential, allowing for any differences

in the quantity and quality of output and in operating costs”.

The statement above requires the valuer to measure the gross service potential of an existing asset by reference
to its modern equivalent asset. Reference to the modern equivalent asset is only made so as to obtain a current
replacement cost for the asset already held, regardless of whether the modern equivalent asset will ever be

purchased, or whether the existing assets will ever be replaced.
Further SAP 1, states:

“In determining current cost with reference to the most appropriate modern facility the capacity of that facility
should not be such as would exceed materially ... the scale of the entity’s existing operations. The modern facility
should be of commercially available technology and should not require a redesign or re-engineering of an entity’s

existing plant “.
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2.2.2  Expected Capacity in Use

The replacement costs of individual assets should be based on the “expected capacity in use” of the existing
assets. “Expected capacity in use” is the required level of service potential or output consistent with both the
future growth in demand and the objective of minimising the whole of life cost of assets under ‘total asset
management’ concepts and business planning horizons. As systems expand and change a degree of

suboptimality at any one time is inevitable and is part of the total cost of output.

Where the modern equivalent asset has a different capacity, a pro-rata adjustment is necessary to value the

expected capacity in use of the existing asset.

This determination of the modern equivalent asset that would replace existing individual components of the

network should not be confused with the process of optimisation.
2.2.3 Cost Basis

Current costs can be determined on a ‘Greenfields’ or ‘Brownfields’ basis. The ‘Greenfields’ cost basis assumes
construction occurs in an area free of development. The ‘Brownfields’ cost basis assumes construction occurs

around all existing infrastructure and development.

The ‘Brownfields’ cost basis is considered appropriate because it is consistent with the concept of establishing
the potential purchaser’s lowest alternative cost to replicate the network (ie a duplicate network would need to be
built in the existing environment). The current cost estimates should reflect the current state of land use

development.

The ‘Brownfields’ cost structure is widely used for ODRC valuations including electricity, gas and water

infrastructure assets in most states.
224 Direct Costs

The direct costs applied include any applicable indirect taxes in accordance with current tax legislation. The

Goods and Services Tax (GST) is to be excluded from the valuation.
2.25 Indirect Costs

Due allowance must be made for indirect costs associated with the acquisition and/or creation of the asset such
as on-costs, design and engineering costs, freight, duty, local delivery, interest during construction, etc.

The principles detailed in Australian Accounting Standard AAS11 “Accounting for Construction Contracts” identify

the direct and indirect costs attributable to network assets.
2.3 Optimised Replacement Cost Adjustments

Because the ODRC of the network assets is based on determining the value of the service potential embodied in
the assets, it is necessary to adjust the gross replacement cost of the existing assets for overdesign,
overcapacity and redundant assets.
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IPART states that “an optimised system is a reconfigured system using modern technology designed to serve the
current load with current technology, with some allowances for growth. This method excludes any unused or
under utilised assets and allows for potential cost savings that may have resulted from technological

improvement. -

Therefore, when adopting the ODRC approach the valuer must establish whether the asset in its current form
represents the optimum replacement given technological and functional changes since construction. By way of

example optimisation may be required in situations where:
o the existing asset has a greater capacity than is required for existing and reasonably foreseeable use;

o the capacity or service potential embodied in the existing asset could be replaced more cheaply than the cost

of reproduction of the existing asset due to improvements in construction techniques, economies of scale, etc.

In assessing the level of optimisation, it is important to recognise that it is not intended that a complete redesign
or “greenfields optimisation” of the network be undertaken. Instead “incremental optimisation” is adopted, which

allows progressive optimisation to the extent that it occurs in the normal course of business.

Incremental optimisation places a limiting constraint on the extent of optimisation. It denies a valuation based on
optimal replacement of an entity’s entire asset network. This latter approach is known as “greenfields

optimisation”.

The incremental ODRC approach recognises that there is always some degree of suboptimality and allowance
for growth in future demand, and it reflects the historical development of the existing business, the time lag in
asset planning and construction, the very long lives of the assets, and the replacement of its components, in the
normal course of business. As systems expand and change, a degree of suboptimality at any point of time is
inevitable and is part of the total cost of output.

The issue of re-designing the complete network layout is not considered appropriate for ODRC valuations of
infrastructure. This is consistent with ODRC valuations undertaken for regulatory pricing purposes in respect of
the gas transmission and distribution networks in South Australia and the electricity transmission and distribution
networks in Victoria and Queensland.

23.1 Identifying Over-Capacity

The optimisation should be based on the reasonably expected level of use of the asset. The reasonably
expected level of use will be determined by reference to the required level of service potential or output
consistent with both the reasonably foreseeable future demand and the objective of minimising the whole of life
costs of assets.

Whilst reliably projecting load growth has its own problems, the issue of what represents a reasonable timeframe

is also problematic. This is because both elements have a degree of subjectivity in their determination.

® IPART, Aspects of the NSW Rail Access Regime, Draft Report, February 1999
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Given the fact that many infrastructure assets are long lived and have a high capital cost, adopting an artificially
short timeframe can have a distorting effect on the valuation. Furthermore the incremental cost of providing
additional capacity at initial construction rather than on an incremental basis in response to actual demand

growth often makes good commercial sense when considered over the longer term.

The NEMMCO Statement of Opportunities (SOO) provides guidance to what represents reasonably foreseeable

levels of use based on committed developments and load growth projections.
The SOO includes a wide range of data and information relevant to the NEM, including:
e Forecasts of electrical energy usage and peak demands;

e Forecasts of electrical generator capabilities and other means of providing supplies to meet electrical energy

demands;

¢ NEMMCO’s assessment of the adequacy of the energy supplies to meet demand, referred to as the

supply/demand balance;

e Forecasts of the inter-regional transmission network capabilities that reflect the ability of the network to

exchange energy between regions of the NEM,;

e Forecasts of ancillary service requirements that are necessary to ensure the secure operation of the power

system; and
o A brief summary of some significant initiatives and projects that are expected.
The forecasts presented in the SOO span ten years.
2.3.2 Identifying Over-Engineering

One of the key features to consider in respect of whether a distribution network is over-engineered is the required

reliability and security of the power system supplies.

NECA, in accordance with the requirements of the Code, established a Reliability Panel, which has determined a

uniform reliability standard to be applied to the NEM.

The reliability of supply in a power system is a measure of its ability to survive a contingency (such as the failure
of a generator) without interrupting supply to customers. Power system supply reliability is therefore related to
the amount of spare or reserve capacity available to cover contingencies and the probability of contingencies

occurring.

The required level of service for distribution networks is defined in terms of currently accepted service standards

in the electricity supply industry in Australia and countries with similar conditions.
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2.3.3  Over-Designed, Excess Capacity, Redundant and Standby Assets

Where assets are over designed, have excess capacity, or are redundant, then an adjustment needs to be made
to the valuation. The adjustment is made so the resulting valuation reflects the cost of replacing the existing
service potential of the assets based on an efficient set of modern equivalent assets to achieve the required level

of service output (“capacity in use”) within the entity’s planning horizon.

Overcapacity or redundant assets may be defined as assets with a greater service capacity than is necessary to
meet the service delivery outputs within the entity’s business and total asset management planning horizon.

Severable components of an integrated network that are redundant should be regarded as surplus assets and
excluded from the valuation. Non-severable components, which are redundant or represent overcapacity, should

also be excluded from the valuation.

Overdesigned assets are assets with features unnecessary for the goods or services the assets provide.
Measuring the service potential embodied in these assets, based on modern equivalent assets, automatically

excludes attributing any value to the overdesigned features.

Standby assets are assets kept as back up to an operating asset in the normal course of business to minimise
disruption of production when prime assets are temporarily out of service. As such, they are an integral part of
the operating asset and should be valued in the same way as other assets subject to service and quality

standards.
2.4 Determining the Optimised Depreciated Replacement Cost of Assets
2.4.1  Introduction

The optimised gross replacement cost of an asset must be depreciated where the existing asset’s remaining
useful life is less than the life of a new asset. Depreciation recognises the limited remaining useful life of an
asset.

2.4.2 Principle in Determining Depreciation

Depreciation is used as a tool to measure the impact of the various forms of obsolescence on value. Straight-line
depreciation can be used to measure the impact of physical obsolescence (the consumption of service potential).

Other methods can be used to determine the impact of other forms of obsolescence as discussed below.

Current accounting standards provide guidelines for the depreciation of all non-current physical assets with
limited useful lives. Australian Accounting Standard AAS4 “Depreciation of Non-Current Assets”, and Statement
of Accounting Practice SAP1 define useful life as “the estimated total period, from the date of acquisition, over

which the service potential of the asset is expected to be used up in the business of the entity”.

As such, it is the period before it becomes necessary for safety, economic, or technical reasons to replace or fully
refurbish an asset. The impact of technology may subsequently lead to changes in useful lives and therefore,

from time to time, remaining useful lives need to be reassessed.
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Normally, useful lives may be determined on a time or use basis, and there are a number of methods for the
calculation of depreciation including straight line, reducing balance and production units methods. These
Guidelines require Network Businesses to use the straight-line depreciation method to ensure consistency of

valuation.
243 Establishment of Effective Lives

The effective working life of an asset is its estimated life, assuming continued use in its present function as part of
a continuing business. It is considered to be at an end when profitability is exceeded by operating and

maintenance costs.

The standard and frequency of maintenance is a significant factor in the determination of effective lives. All other
things being equal, a regularly and well-maintained asset will have a longer effective life than an identical asset,

which is subjected to poor and infrequent maintenance.

Some of the factors, which must be considered when assessing effective lives, are:

e service utility of the assets;

¢ maintenance levels implemented by the owner or operator;

e the environment in which the assets reside;

e external factors such as supply/demand characteristics, changes in legislation, etc;
e physical, technological, functional and economic obsolescence.

In addition to these generic factors that impact on effective lives, assets of the same type within a network may
have different lives due to different service conditions. Such factors might include:

e Environmental conditions;
e Level of use;

e Level of maintenance.
2.4.4 Residual Values

The residual value of an asset must be estimated to perform a depreciation calculation. This residual value
reflects the fact that the asset may no longer be an economic proposition in its present role, however, it may
remain in use but with profitability impaired due to increased maintenance costs and lack of efficiency compared
with more modern assets. Alternatively it may be possible to sell the assets to a secondary user or for salvage

value.

In principle when an asset reaches the end of its category or class life it has zero value under the straight-line
depreciation method. Assets however remain in service beyond this period. It is reasonable to allocate a value
to these assets in order to recognise their value to the network. A minimum remaining life can be applied to
assets still in use that have exceeded the effective life ascribed to the relevant asset category or class.
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The minimum remaining life is often referred to as “residual life” of the asset.

The concept of residual life recognises that effective lives are an average. Some assets will last longer while

others will provide less service life.

In circumstances where an asset will be retired before the end of the effective life for its category or class, a life

consistent with the planned retirement date should be adopted.

Where assets exceed the effective life, the principle involves marking time at a value, which will allow the asset to

reach a zero value at the point of final retirement.

This is consistent with the concept of a residual value, commonly incorporated into the depreciated replacement
cost approach. The approach recognises not only the potential scrap value or salvage value, but also the
potential for a residual life (perhaps in some sort of down-graded or restricted role) beyond the effective life for

that category or class of asset.

In principle, depreciation charges should cease on assets, which have reached the end of their total useful life.
However, in initially establishing the asset register, it is realistic to allow for a minimum remaining life for all
assets still in use, irrespective of age, for the purposes of the valuation. DNSP should allow a minimum

remaining life for all assets still in use unless it is known that replacement or retirement will occur sooner.

The minimum residual life should not exceed the regulatory period of electricity pricing determination. Currently
the period is five years.

2.45  Obsolescence

There are four forms of obsolescence that can impact upon the value of an asset. They are:
e Physical

e Technological

e Functional

e Economic

Infrastructure assets are often considered to be less susceptible to the last three forms of obsolescence than
other assets, however in reality, at some stage in an asset’s life these forces can and do impact on value.

Physical obsolescence measures the consumption of service potential. It can be measured by using straight-line

depreciation, that is, life consumed over total life.

Technological obsolescence results from changes in the design and materials of construction of currently
available assets. As manufacturing techniques, materials and processes improve; manufacturers are able to
construct assets with equivalent or improved output at lower cost levels. This form of obsolescence is particularly

apparent in new or emerging technologies.
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Improvements in technology and construction techniques commonly impact on infrastructure assets, especially
because they are often long-lived. Normally infrastructure assets experience organic growth that matches the
growth of a community over time. Assets are often built to a size that matches the needs of the community at the
time. As the community grows the asset becomes outgrown by the needs of the community it serves. Additional
assets are created that meet those additional needs. When viewed from the standpoint of current needs, the

composite group of assets can often represent an inefficient set of assets for the task at hand.

Functional obsolescence also results from changes in the design and materials of construction of currently
available assets, however the impact on value is measured by reference to changes in operating and

maintenance costs rather than reductions in capital costs.

As discussed above, the size and/or capacity of a particular type of asset may have been constrained due to
design and manufacturing techniques and materials of construction available at the time of construction. As
these design and manufacturing techniques and materials of construction are developed and improved over time,
it often becomes possible to create assets of a greater size and/or capacity than had been possible in the past. A
small number of large assets usually attract lower operating and maintenance costs than a large number of small

assets with an equivalent combined capacity or service potential.

Economic obsolescence results from external economic factors. It is defined as the impairment of desirability or
useful life arising from economic forces, such as changes in optimum use, legislative enactments which restrict

and impair the right to use the assets for their intended use, and changes in supply and demand relationships.
25 Materiality

Valuations are to be determined having regard to the principles of materiality as identified in Australian

Accounting Standard AASS5 “Materiality” which defines materiality as follows:

“Materiality means, in relation to information, that information which if omitted, misstated or not disclosed has the
potential to adversely affect decisions about the allocation of scarce resources made by users of the financial
report or the discharge of accountability by the management or governing body of the entity”.

Materiality in the context of valuations is generally considered to be of the order of + 5% in gross asset value.
2.6 Goods and Services Tax (GST)

The Goods and Services Tax (GST) should be excluded from all regulatory asset base valuations.
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3. Application Guidelines for DNSPs

3.1. Overview

These Application Guidelines provide the specific methodology to be followed by DNSPs in determining the

ODRC values of their network assets.

The applications of the ODRC valuation methodology involves the following steps;

1. defining and identifying the network system assets;

2. assessing the replacement cost of those assets;

3. optimising the network configurations and its components asset and

4. determining the “optimised depreciated replacement cost (ODRC) value of the assets.

The ODRC is based on the engineering optimisation of the network configurations and its component assets
following which an appropriate allowance is made for depreciation. It measures the minimum cost of replicating
the system in the most efficient way possible, from an engineering perspective, given its service requirements
and the age of the existing assets. The valuation is built up as the sum of the values of individual asset groups.

The valuation should be based on an optimal network, built to modern efficient designs, that:
e meets the same service requirements as the existing network; and
e is depreciated to the same remaining life as the existing network

3.2 Defining and Identifying Network System Assets

The first step in determining the valuation of network system assets is to determine the quantities of the assets

(lines, substations etc).
3.2.1  Boundaries for Identifying Network Assets
For the purpose of the Guidelines, network assets exclude those assets used for the generation of electricity.

Within New South Wales the DNSPs operate subtransmission and distribution networks generally at voltages of
132kV or less and are responsible for the delivery of energy to the majority of customers as well as the

connection of any embedded generators.

For the purpose of the Guidelines, DNSPs are to exclude any Retail, Generation, or Ancillary business assets not

forming part of their network activities.

For the purpose of determining the interface with generation plant, the high voltage terminals of the generating
unit transformer are considered to be the point at which energy enters the network. Any equipment between the
point of entry and portions of the network shared with others is considered as dedicated generator entry

equipment.
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For the purpose of determining the interface with customer equipment, the connection to the customer’s assets or
customer’s premises is considered to be the point at which power exits from the network. Equipment beyond this

point is considered as dedicated customer connection equipment.

The boundary between TransGrid and the DNSPs is to be determined in accordance with the ownership of the

assets.
3.2.2  Types of Network Assets

The principal network assets of an DNSP are the network of power lines, transformers, associated switchgear
and ancillary items linking customers to the points of supply where the DNSP takes delivery of the electricity.
The system assets include control and communications systems and emergency spares. Depots, motor vehicles,
office buildings, furniture and equipment, information technology systems for asset control, tools, plant,
machinery and inventories are non-system assets. Valuation of non-system assets is dealt with in section 4 of the

Guidelines.
Network assets are classified according to the function that they perform as follows:

e Connection Assets - those assets which serve a network user or group of network users at a connection
point. These are either generator entry assets or customer connection assets. At exits, the following assets
shall be treated as network assets where they are the property of the DNSP - service fuses, service

connections, meters and load control relays.

e Meshed EHV Network - comprising systems operating at voltages of 220 kV and above plus any supporting
systems at voltages between 66 kV and 132 kV. Such assets in New South Wales are mainly owned by
TransGrid with the exception of some 132 kV assets owned by distributors that form part of the meshed

network. TransGrid provides bulk supply to distributors usually at 132 kV.

e Subtransmission Networks - comprising systems operating at voltages of 33 kV to 132 kV, except for those

assets supporting the meshed EHV network.

Some large customers are supplied directly from transmission and subtransmission systems and embedded
generators may be connected to these systems.

In some cases a voltage step is omitted, eg with 132/11 kV transformation, where load densities are sufficient

to make this economic.

e High Voltage Distribution Networks - operating at 22 or 11 kV or possibly 33 kV and distributing power

throughout the area supplied. Many large customers take direct supply at this level.

e Distribution Substations and Transformers - erected on poles or ground mounted, installed along the lines
to break the voltage down for reticulation at Low Voltage. Some distribution substations are installed in or on
customers’ premises and in these cases the transformers and other items of equipment may be owned by the

customer.

e Low Voltage Distribution Networks - operating at 415/240V and providing supply to the great majority of

customers.
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Public Lighting Assets - may include street lighting where owned by the DNSP.

Ancillary Equipment - forming part of the network or its operating hardware. These include system control

facilities, communications equipment and lines, substation buildings and rights of way (easements).

Emergency Spares

Network owners are to be responsible for determining the elements of their system that fall into these categories.

3.2.3 Minimum Classifications

As a minimum, it is recommended that the fixed asset registers of DNSPs include the following classifications:

Generating Station Switchyards

Subtransmission Lines (by voltage and if considered necessary by conductor size)
Subtransmission Cables (by voltage and if considered necessary by conductor size)

Zone Substations

Power Transformers

Distribution Mains HV Cables and Lines (by voltage and if considered necessary by conductor size)
Distribution Substations (pole mounted, ground mounted, indoor, customer)

Distribution Transformers (by size)

Distribution (Mains) LV lines (overhead and underbuilt; subgroups could also be established on the basis of

conductor size)

Distribution (Mains) LV cables (subgroups could be established on the basis of conductor size)
Distribution Switchgear (by type)

Public Lighting Assets

Customer meters and load control devices (can be divided into subgroups on the basis of customer type,

eg domestic, light commercial and industrial, heavy commercial and industrial)
System control facilities (SCADA)

Communications facilities (terminals, lines)

Land (associated with substations)

Easements or other rights-of-way

Emergency Spares.
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3.24  Asset Groups

Network assets can be grouped for costing purposes. Proposed groups and subgroups are set out in Appendix B

to these Guidelines.
3.25 Minimum Data Requirement

To conduct an accurate and valid valuation it is considered the following are the minimum data requirements.

e Asset register database. There may be more than one database to cover different asset types. There

should be verifiable processes used to populate and keep the database up to date.

e The asset register database should contain as a minimum the asset categories outlined in this Guideline

and sufficient attributes and other data available to value and assign residual lives.

e The minimum attributes classification of assets necessary for valuations are material types, sizes,

quantities, year constructed/refurbished and condition.

e External attributes impacting on construction and asset performance should also be recorded. They are

typically ground type, development density, failure histories and operating environment.
3.2.6 Data Verification

To ensure the information available in the database is accurate and complete, records should be verified by
sampling.

The key components of the verification process should include:
e  Verification of asset records for location and length.
e Completeness of records in relation to timing of assets being added or removed.

e Assessment of construction date and capitalised rehabilitation.

The number of samples is usually selected so as to provide analysis results with 95% confidence. The
significance of items should also be considered in terms of its effect on accuracy and materiality of the overall

valuation.

3.3 Assessing the Replacement Cost of Network System Assets

The second step in determining the ODRC of network system assets is to ascertain the replacement cost of the
identified assets, not on the basis of the particular assets installed, but on the basis of replacement with modern

equivalent assets.

The following Guidelines on standard replacement costs are provided to achieve a consistent and cost efficient

approach to valuation.
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3.3.1 Standard Costs

Each of the asset groups and subgroups should be allocated a per unit replacement cost for its modern

equivalent.

Since cost efficiency and consistency of valuation between DNSPs is an important objective, it is appropriate that
a common set of standard costs be applied by all DNSPs. The standard costs that should be applied in the
valuations are set out in Appendix C to these Guidelines. Appendix C also includes explanatory notes on how
the standard costs should be used. The standard costs should be applied unless there is good reason to do

otherwise. Justifications for all departures from the standard costs should be documented with a clear audit trail.
3.3.2  Non Standard Costs

The standard costs do not cover every type of construction and site condition, but their use should allow the
majority of the assets to be assessed. Appendix C provides guidance on how costs should be determined for
those assets for which no standard costs are given.

3.3.3  Variation of Costs

There may be considerable variation in the unit costs of lines depending on the region, general topography,
diversity of development and accessibility. The costing methodology outlined in Appendix C indicates how to

make allowance for such variations.

3.3.4  Valuation of Land and Easements

Land and easements are is to be valued in accordance with Section 5 of these Guidelines.
3.4 Optimisation the Network Configuration and its Component Assets

34.1 Introduction

The third step in determining the ORDC Valuation is to undertake an optimisation of the network configurations
and its components asset to enable the optimised replacement cost value (ORC) of the network system assets to
be derived. The purpose is to ensure the valuation reflects the replacement costs of an efficient set of modern

equivalent assets able to achieve the required level of service.

An “incremental optimisation” approach is to be followed in which the existing network is examined and changes
made to ratings, configurations, designs or materials to optimise the network configuration and its component

assets having regard to such issues as excess capacity, redundancy and over-design.

The optimisation for purpose of ODRC valuation is not concerned with improving the system from its current

state. Optimisation cannot result in an increased network system asset replacement cost.

The steps in the optimisation process are shown in the following diagram.
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Guidance regarding the optimisation process, it's standards, constraints and scope follows in this section.
3.4.2  Optimisation Principles

The capacity of a subtransmission and distribution networks may depend on thermal, voltage and stability
considerations. Individual network elements cannot be considered in isolation from each other. A rigorous
review of optimisation of the network therefore requires detailed computer analysis of the network and knowledge
of the operational difficulties applicable to the system. Optimisation studies are usually performed by the asset

owner and subsequently reviewed by the valuer.

The optimisation should be based on the reasonably expected level of use of the asset, which is determined by
reference to the required level of service potential or output consistent with both the reasonably foreseeable

future demand and the objective of minimising the whole of life costs.
The optimisation should also be based on the required reliability and security of the power system supplies.
The optimisation should assume the following constraints:

e The location of generating plants and points of bulk supply should be assumed as fixed.

e The location of customers should not be varied.

e The existing boundaries of other network businesses should not be varied.

e Only existing easements, line and cable routes should be assumed.

e The optimised network should have an import/export capacity similar to that of the existing system.
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e The optimised system should have inherent stability, reactive power support and fault level ratings
sufficient for the business planning and Total Asset Management planning period but not more than the
existing system.

The required level of service for distribution networks will be defined in terms of currently accepted service
standards in the electricity supply industry in Australia and countries with similar conditions. The level of services

include:

e acceptable reliability of supply based on industry accepted indices for proportions of customers subject

to interruptions, the number and duration of outages and types of customers affected
e safety requirements where these influence the choice of materials or type of construction
e voltage stability and other quality of supply issues

e degree of security of supply considered appropriate in different circumstance such as urban and rural,
residential and industrial. This is assessed by reference to the level of in-built redundancy such as n, n-
1, n-2 etc

In assessing the levels of optimisation consideration needs to be given to efficiencies undertaken by the DNSP

such as:
e the economic value placed on electrical losses
e |east cost considerations, taking into account operating and maintenance costs as well as capital costs
e the cost of demand not served
e energy not supplied

System designs, particularly those related to long lead times, are usually completed in steps in anticipation of
load forecasts. The design follows the system augmentation steps, usually with a long planning horizon of 10
years. Optimisation should be based on the ‘excess capacity’ available through over design, i.e. ‘the excess

augmentation steps’. This is illustrated in the following diagram.
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Optimisation should be based on the asset configuration and size necessary to meet the load predicted in the
tariff period or the ‘planning horizon’ necessary for that asset type having regard to the largest predicted load.

The planning horizons for the network components are:

Components Planning Period (years)
Transmission and Sub-transmission 15

Zone Substations 10

Power Transformers 10
Distribution and Low Voltage 5

Tariff Period Currently 5

3.4.3  Optimisation Network Configurations and Assets

The following criteria are to be applied to determine the optimisation to be applied for the ODRC valuation. The

overriding criterion is that the optimised system cannot be better than the system in place.
3.4.3.1 Zone Substations

Each zone substation is to be examined for optimisation:

e Reliability criteria
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This will be based on the requirements to meet reliability criteria within the normally accepted definitions of:
n loss of equipment will result in loss of supply for an acceptable period

n-1 loss of one piece of equipment will not result in interruption to supply.

Redundancy

Any zone substations considered redundant should be excluded.

e Transformer capacity

Based on the accepted planning horizon, supportable load growth projections, voltage stability, fault levels,

reliability criteria and cyclic ratings, each transformer shall be examined for suitable rating.

Where the existing rating exceeds the predicted rating, the transformer shall be optimised down to the

nearest modern equivalent standard rating.

As a guide, the projected maximum demand on each zone substation at the end of the chosen planning

period should not be less than 85% of the firm capacity of the substation.
e Spare equipment

Any spare equipment such as circuit breakers shall be optimised out where they will not be required in the

accepted planning horizon.

e Configuration

Any bus configuration that is above the required reliability criteria shall be optimised to an applicable
configuration eg a double bus selectable configuration originally built for n-1 criteria that no longer applies
would be optimised to single bus configuration.

Any equipment that becomes redundant due to sub transmission line/cable optimisation shall be excluded.
e Buildings

Optimise if over-designed for the application. In assessing the over-design, take into account that community
expectations and local regulations often require the buildings to be designed to fit into the surrounding

environment, resulting in physical configurations that may not be the optimum engineering design.

3.4.3.2 Subtransmission Lines and Cables

Using the maximum demand growth projections, planning horizon, fault level and thermal ratings as well as
considering reliability criteria and voltage performance/stability, the conductor shall be optimised to the nearest

rating standard size that is suitable for the optimised rating.

Where a line has been built to a higher voltage configuration but energised at a lower voltage it shall be optimised
to the lower voltage if the higher voltage will not be needed in the accepted planning horizon. Any circuits

considered unnecessary should be excluded.
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3.4.3.3 Distribution Transformers

The method of optimisation will depend on the availability of data within the DNSP.
Method 1 — Where there is insufficient data on customers and transformers

The total installed distribution transformer capacity should be optimised down if considered excessive. As a
guide, the aggregated utilisation of distribution transformers expressed as system maximum demand in MVA

(excluding the demand of HV customers) divided by total installed distribution transformer capacity in MVA

should not be less than 50% in urban areas and 30% in rural areas.
Method 2 — Where there is sufficient data on customers and transformers

This method recognises that the overall system diversity, used in method 1, is not the most appropriate factor to
be included in the distribution transformer optimisation process. Diversity increases as the load is aggregated,
that is, the lowest diversity occurs at the LV customer service. Maximum diversity occurs at the transmission
network point of connection. The diversity at the distribution transformer level is closer to the customer

connection point than that at the network connection point.

The following transformer groups also distort the overall diversity as they are for one off customers and reflect

minimum economic sizing. They should be removed from any calculations and not optimised:
e minimum economic size eg 16 kVA single phase pole transformers for single rural customers

e transformers with one or a small number of customers where the rating is required for maximum demand eg

irrigation pumps required only for a small number of months in a year.

Due to different load factors and utilisation it is appropriate to optimise on separate energy utilisation targets for
urban and rural distribution transformers. Energy utilisation of the DNSP is determined by the following formula
and compared with the targets as determined by their system parameters. When optimising using this method the
DNSP shall justify their targets. Where the utilisation does not meet the targets, the number of distribution
transformers should be optimised down. This would typically be done on a $/kVA basis.

LV Customers Annual (in MWh)

Energy Utilisation =
Installed Dist Transformer Capacity (in MVA) * 8760

In order to determine the appropriate energy utilisation targets for an DNSP the following needs to be calculated.
The targets are dependent on the after diversity maximum demand (ADMD) used by the DNSP, controllable
loads, customer annual consumption and distribution transformer utilisation. Typically these factors would be:

e ADMD would be in the range 2.5kVA to 6kVA (with changes in peoples use of electricity higher ADMD’s

are becoming commonplace).

e  Transformer utilisation of 70 - 80% for urban transformers and 50 - 60% for rural transformers.
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e Controllable loads such as hot water should not be included in calculations of diversified load factor as

they are run at off peak times.

By way of an example for an urban ADMD of 3.5kVA, customer annual consumption (excluding controllable hot
water) of 6000kWh at a 0.95 power factor and transformer utilisation of 80%, the Energy Utilisation target would

be 16.5%. This is calculated from

Annual consumption (in kwWh)

ADMD (in KVA) * pf * 8760

Diversified Load Factor =

Energy utilisation target = Diversified Load factor * transformer utilisation

3.4.4 Distribution Feeders

Ideally distribution feeders would be optimised on an individual basis along similar lines to subtransmission
feeders. As this is not practical due to the number of feeders and the operational requirements that can change
loads on a frequent basis, optimisation is to be carried out on a sample basis. The framework for the optimisation

is:

e DNSPs to stipulate the planning and design criteria for the distribution feeders, including planning
horizon, voltage stability, fault levels, reliability criteria, switching criteria, losses, thermal ratings and
current levels. These criteria are to be assessed for reasonableness.

e An audit of a sample of actual feeders based on the criteria in the above point. This would use loads
projected to the planning horizon using known demand growth rates for the zone substation that the
feeder is connected to.

e The factor of optimisation determined from the above process would be then applied to all the DNSP’s

distribution feeders.
3.4.5 Underground Reticulation

Underground reticulation is largely driven by community environmental expectations. As such local planning
guidelines and prudent commercial operators reticulate systems underground. Any existing underground
reticulation should be valued on the basis of replacement cost of underground assets. Valuing underground
assets at the replacement cost of equivalent overhead reticulation should only be carried out where it can be
clearly demonstrated that community standards would accept overhead assets.

Optimisation for ducts will need to take into account economic and outside body constraints e.g.  Council

requirements in City areas requiring installation of ducts ahead of the planning horizons nominated above.
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3.4.6 Emergency Spares

An assessment should be made of emergency spares where these are material to the overall valuation. Those
assets which are of inappropriate type, or which for whatever reason are unlikely to be used by the DNSP, should

be optimised or written off.
35 Determining the Optimised Depreciated Replacement Cost Asset Value

The fourth step in determining the ODRC valuation is to depreciate the optimised replacement cost value of the
network assets where the existing asset’s remaining useful life is less than the useful life of a new asset. The

depreciation recognises the limited remaining useful life of the asset.
3.5.1 Standard Effective Lives

Since cost efficiency and consistency of valuation between DNSP’s is an important objective, it is appropriate that
a set of standard asset effective lives be applied by all DNSP’s. The standard effective lives which should be
applied in the valuations are given in Appendix C to these Guidelines. They have been derived from industry
experience including an ESAA Member Survey in 2000

These Guidelines are intended to provide reliable effective lives for the assets and as a general principle DNSPs
are to use the lives given in Appendix C. However there will always be exceptions. Even identical infrastructure
assets decay at different rates and these figures represent an appropriate mean. Some assets will decay at an
accelerated rate due to one or more of the following impacts:

e Design faults

e  Material faults

e  Manufacturing or construction faults

e Inadequate maintenance

®  Overstressed operations

e  Operating environments

e Accidents or other events

In these instances, where evidence is available that the effective life will deviate significantly from the listed
standard effective live, or a standard life does not exist in the schedule DNSPs can self assess and determine a

more appropriate effective life (residual).

In some instances, assets will last significantly longer than the scheduled life because of the nature of the asset

and it’s operating environment.

There are 3 cases where self-assessment will apply:
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1. A new technology asset that does not exist in the Guidelines schedule. In this instance, the DNSP will use

manufacturer or other supportable data to establish an effective life for this asset type.

2. Existing assets that will have a predicted shorter life than scheduled e.g. early manufactured XLPE cable,
which allowed water ingress. In this instance, the DNSP will continue to depreciate the asset in accordance

with effective lives until the date of replacement. At this point this asset will be written off.

3. Existing assets that have a predicted longer life than the Guidelines schedule allows. In this instance, the
DNSP will extend the effective life at the point of self-assessment and write the balance off over the residual

life determined.

Cases 2 and 3 are illustrated in the following diagram. It should be noted that the diagram relates to the handling

of asset life, not asset revaluation.
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Diagram: Effect of Life Extension

In all instances the DNSPs need to qualify the basis of their claim and provide adequate information to support

their self-assessment.
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3.5.2  Determining Asset Remaining Useful Lives and Ages

The age of an asset should be the actual age taken from the asset register database or the best estimate thereof.
The remaining useful life of an asset should be either:

o the total useful life less the life expired to date (the age of the asset); or

¢ the best estimate of the time to expiry of the total useful life of the asset.

For the purpose of valuations prepared in accordance with these Guidelines, the first method referred to above is

preferred.

Where an estimate of the remaining useful life of an asset or group of assets is made, it should be based on:
e the condition of the asset;

¢ any refurbishment work that has been carried out; and

¢ the level of past maintenance (from service records and the views of the DNSP’s technical staff).

3.5.3  Determination of Ages

It may be difficult to establish the history of some assets, thus making it difficult to assign ages for depreciation
purposes. It will be necessary to use whatever information the DNSP can provide including annual expenditures
on some items. It may be necessary to carry out field surveys of the condition of selected assets to ensure that

the input data is sufficient to produce reliable results.
3.5.4  Minimum Remaining Life

In principle, depreciation charges should cease on assets, which have reached the end of their total useful life.
However, in establishing the ODRC valuation, it is realistic to allow for a minimum remaining life for all assets still
in use, irrespective of age, for the purposes of the valuation. DNSPs should allow a minimum remaining life for
all assets still in use, unless it is known that the asset will be retired or replaced earlier. The minimum residual life
should not exceed the regulatory period of electricity pricing determination. Currently the period is five years.

Where a particular asset is expected to be retired early from service because it will become redundant as part of
a development of the system, this should not be taken into account in assessing the remaining life of that asset
but should be adjusted for as part of the valuation process. However, where a class of assets is routinely
replaced as part of the evolution of the system before its technical life expires, then this should be taken into

account in assessing the total useful life for that class of assets.
3.5.,5  Depreciation of Group Assets

In some cases, it may be necessary to group assets for costing purposes. For example, distribution transformers
may be grouped and described by the quantity of each kVA rating. They may be of varying ages.
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Possible approaches in such cases are:

e An estimate could be made of the average age and therefore remaining life of the group of assets as a
whole. The estimate could be based on a sample of records, annual statistics of new construction or
other methods. The average should be weighted if the group includes assets with different replacement

costs.

e The group could be completely disaggregated into individual assets each depreciated based on its

known age.

The most appropriate method for dealing with groups of assets will depend on data availability, calculation
complexity and the materiality of the group’s value in relation to the value of the whole network. The method used

will also be defensible in ensuring consistent life/age treatment in subsequent revaluations.
3.5.6  Depreciation Issues

o Where optimisation notionally replaces an existing asset with an optimised modem equivalent (eg of smaller

rating), then the optimised asset should be depreciated as if it was the existing asset.

e Where a group of assets are notionally replaced with a group of reconfigured assets, the depreciation of the
reconfigured assets is less straightforward. In these circumstances the reconfigured assets should be
depreciated as a group to effect the same overall depreciation proportion (ie remaining life/total life) as the

group of existing assets.

3.5.7  The Optimised Depreciated Replacement Cost Value

For straight-line depreciation, the optimised depreciated replacement cost value (ODRC) is:
ODRC = ORC * MAX (MRL, RUL)/TUL

Where:
ORC = Optimised Replacement Cost
MRL = Minimum Remaining Life
RUL = Remaining Useful Life
TUL = Total Useful Life

3.5.8 Residual Value

In rare situations, the issue of a residual value may arise. That is, at the end of its life, a class of assets may
have a residual value. Where an asset has a disposal value that exceeds its worth then a negative value is to be
included in the valuation. If the disposal value is less than the asset worth then this residual value is to be

included in the valuation. The values to be assigned are to be determined by self assessment.
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3.6 Independent Opinions

The ODRC valuation of each DNSP must be supported by independent opinions that the valuation complies with
these Guidelines. The ODRC valuation is to be supported by the opinion of an independent engineer and/or
qualified asset valuer who is, or is eligible to be, a corporate member of the Institution of Engineers of Australia
and/or an associate or fellow to the Australian Property Institute (and accredited as a Certified Practicing Valuer

in the appropriate valuation discipline).

The ODRC valuation is to be supported by the opinion of an independent accountant who is a registered

company auditor, relying on the valuer’s opinion of the ODRC valuation.
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4 Non System Assets

4.1 Background

The framework to enable the consistent approach to the valuation of non-current assets is provided by various
accepted accounting principles, standards and guidelines. The Guidelines on Accounting Policy for Valuation of
Assets of Government Trading Enterprises sets out and provides the broad framework for the valuation of assets
including non-system assets.

The existing framework established for the valuation of non-current assets for financial reporting has been used

for the purposes of valuing non-system assets for regulatory pricing purposes.

In August 1994, the Steering Committee on National Performance Monitoring of Government Trading Enterprises
(GTE) issued a comprehensive document on asset valuation entitled “Guidelines on Accounting Policy for

Valuation of Assets of Government Trading Enterprises”.

The GTE asset valuation policy adopts the view that the “value-to-the-entity” concept is the appropriate basis for

measuring physical non-current assets at current values.

In the GTE policy document, the “value-to-the-entity” concept is translated into the concept of “deprival value”

which is not a method of valuation but a guide to the bases of valuation, which should be adopted.
4.2 Accounting Standards

The GTE policy document also requires GTE’s to produce financial statements in accordance with relevant

legislation and to conform to accounting standards issued by the Australian Accounting Standards Board.

Where non-current assets are to be revalued for financial reporting purposes, the revaluations are to be
accounted for in accordance with AAS38/AASB1041 “Revaluation of Non-Current Assets”.

In the GTE policy document, the “value-to-the-entity” concept is translated into the concept of “deprival value”. In
principle the “value-to-the-entity” concept in accordance with AAS38/AASB1041 is translated to the definition of

“Fair Value”.

Fair Value is defined as ‘the amount for which an asset could be exchanged, or liability settled, between
knowledgeable, willing parties in an arm’s length transaction” it further states “...underlying the definition of
“fair value” is a presumption that the entity is a going concern without any intention or need to liquidate the or

wind up its operations...”

The various valuation guidelines and accounting standards provide a broad framework for the valuation of non-

current assets that may differ in definition, but provide similarity and consistency in methodology and approach.

The basic definition of Fair Value has been adopted consistent with that enunciated in the High Court decision of
Spencer v Commonwealth of Australia (1907) 5 CLR148 in relation to the definition of Market Value.
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Market Value is a fundamental valuation concept, which can be determined using a number of approaches, as
explained earlier in the Guidelines, which may differ in use, depending upon the specialised nature of the assets

being valued.
4.3 Specialised Assets and Non-Specialised Assets

In the application of the GTE policy guidelines, the non-system assets are to be listed and classified as either

Non-Specialised Assets or Specialised Assets.

e Non-Specialised Assets are those assets that are not specific to the industry and would be readily acquired

and disposed of in the ordinary course of business.

e Specialised Assets are those that exist for a purpose which is of particular advantage and may be unique to
the industry, and/or those assets which are not normally traded in a secondary market place (except as part

of a total entity by reason of their physical characteristics).

The valuation of Non Specialised Assets depends upon the manner in which the assets are acquired. The
guidelines state that where assets are normally acquired in a secondary market, the price of a second-hand asset
is relevant in determining the value. Where assets are not normally acquired in a secondary market, the price of a
new asset (adjusted to take account of service potential and the impact of other obsolescence factors) is relevant

in determining the value.

For specialised plant, as there is no trading market for such assets, the appropriate value based upon the
guidelines is the lower of the current replacement cost and the current reproduction cost. This is consistent with

the optimised depreciated replacement cost approach.

AAS38/AASB1041 states “where there is no market evidence of the asset’s market selling price, because the
asset is specialised.....the asset’s fair value is measured at its market buying price, the best indicator of which
is the replacement cost of the asset’s remaining future economic benefit...”

Having determined the appropriate classification and categorisation of the assets under the deprival value

concept the following approaches should be adopted:

Categorisation Valuation Approach

Non-Specialised Market Comparison Approach or Income Approach
Specialised Optimised Depreciated Replacement Cost Approach
4.4 Categorisation of Non-System Assets

Non-system assets can be categorised to include the following:

Passenger Vehicles Electronic Test Equipment
Commercial Vehicles Computer Hardware and Software
Office Buildings, Equipment and Furniture Storage and Warehousing Equipment
Workshop Equipment Maintenance Depot Buildings and Equipment
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5 Valuation of Land and Easements

5.1 Land Valuation
Land that is held by an agency can be categorised as follows:

1. Land that will continue to be used by the agency for the foreseeable future in support of its business
operations (Land in Use by the Agency).

2. Land that will continue to be used by the agency in support of its business operations for a limited term
(Land with Limited Use to the Agency).

3. Land that is no longer required to support the agency’s business operations (Surplus Land).
5.1.1 Land in Use by the Agency

Where land is held for continued use and would be replaced if the agency was deprived of it, the basis of

valuation under the deprival value concept is the current market value for the existing use.

Where land is valued on the basis that it will continue to be used for the existing purpose, there are a number of

inherent assumptions:

e The existing use of the land will continue to support the business operations thereon;

e The future service potential of the land will not diminish in the foreseeable future; and

e The business operated on the land is profitable and will continue to be profitable for the foreseeable future.

On the basis of the above criteria, there is no intention that the land would be made available for an alternate

use, irrespective of whether an alternate use would provide a higher value.
5.1.2 Land with Limited Use to the Agency

Land with limited future service potential, that is, the existing use of the land will be discontinued in the relatively

near future (say, the next five years) should be valued on the following basis:
e The present value of future net cash inflows for the remaining term of the existing use; and
e The deferred value of the alternate use of the land.

The present value of the future net cash inflows would only be assessed over the anticipated remaining life of the
existing use. In those circumstances where cash inflows cannot be clearly identified from the land, then an
appropriate yield should be assessed that reflects the continued use by the agency. The present value of the
potential net income should then be determined for the remainder of the existing use. The alternate use value
should be deferred until the existing use is discontinued. The sum of these two assessments would be the value

of the land subject to a limited use requirement by the agency.
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5.1.3  Surplus Land

Land that is surplus to the current or anticipated needs of an agency should be valued at current market value.

Irrespective of the category of the land holding outlined above, the valuation should take into account the nature
of the parcel, the legal restrictions on use, the opportunities for and impediments to development that are
inherent to the specific parcel of land, other constraints that exist in respect of that land and any other special

attributes that the land may possess.
For the purpose of these guidelines, “land” includes buildings, site improvements and all interests in land.
5.2 Easement Valuation

Easement valuation is currently under review.
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6 Capital Contributions

6.1 Background

Capital Contributions are payments made by customers to meet the costs of connecting the customers to the

electricity network. The DNSPs require contributions from customers generally for two purposes:
e the costs of connecting the customer to the network; and
o the costs of upgrading or augmenting the existing network.

Capital Contributions are made in the form of cash and non-cash contributions. Generally non-cash contributions
refer to contributions of the assets themselves which the customer has procured from an outside supplier, while
cash contributions refer to the amounts charged by the entity for connection or augmentation works carried out by

the entity itself in order to connect the customer.

An assessment of the current value of Capital Contributions is required in order to ensure the regulatory asset
base excludes Capital Contributions and therefore charges to customers do not include a return on assets
contributed by customers.

The issue of estimating the current written down value of capital contributions is driven by poor quality of records
and information. Traditionally little or no details regarding cost, type or lives for individual capital contributed
assets have been entered into the asset registers or records of the entities. Generally, the only historical records

of capital contributions made are annual total amounts recorded within annual financial records.

The methodology proposed reflects the current situation and involves comparing and analysing the historical

information available.
6.2 Methodology
6.2.1  Weighted Historical Percentage

The methodology involves the analysis of historical Capital Contributions and Capital Expenditure data from
available annual accounts. This information is used to compare the Capital Contributed Assets as a weighted

percentage of the historically recorded Capital Expenditure amounts.

The weighted percentage amount is applied to the ODRC valuation in order to provide an approximation of the
value of the capital contributed component.

The application of the methodology involves the following steps:

e Establishing historical Capital Contribution and Capital Expenditure Amounts including cash and non-cash

contributions.
e Correlating data into distinct time periods in order to apply weighted bands.
¢ Indexing historical amounts to reflect current replacement costs.

e Calculating sum totals of indexed amounts for each distinct time period.
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e Calculating Capital Contribution as a percentage of Capital Expenditure.

e Calculating weighted average capital contributions as a percentage of Capital Expenditure, for all time

periods.
o Applying Weighted Percentage factor to ODRC valuation amount.

Capital Contribution Example

1961 - 1979

Weighting Band — Years (pre — amalgamation)

1980 — 1995

(post amalgamation)

1996 — 2000

(post corporatisation)

Years within Band 19 16 5
Total Indexed Capital Contribution (CC) 40,300,345 31,893,993 79,095,837
Total Indexed Capital Expenditure (Capex) 498,098,873 135,983,138 230,983,465
CC as a percentage of Capex 8.1% 23.5% 34.2%
Weighted Average Capital Contribution as a percentage of Capital Expenditure 17.5%

ODRC Valuation: $1.5 Billion x 17.5%

Capital Contribution Amount $262 Million

6.2.2 Indexed Historical Cost

Capital Contribution assets comprise differing asset groups that vary in type and effective life. Using the indexed
historical cost approach to arrive at current values is considered unreliable considering the type of data available
and the difficulty involved in identifying the individual assets items.

The indexed Historical Cost approach involves the revaluation of the contributed amounts on a pooled historical

cost basis against which inflation indices and nominal asset lives are applied.
The disadvantages of using the methodology include;

¢ The methodology involves the use of a single standard nominal life applied to assets with differing asset lives;
and

¢ Indexing contributed amounts to present day values does not reflect the changes in the type of assets built

since new, or the value of the modern equivalent assets.
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6.2.3 Comment

As emphasised previously the level of accuracy possible in the valuation of Capital Contributions is limited by the
lack of suitable information and data. The proposed methodology of analysing percentage factors is considered
the more suitable approach in determining the proportion of contributed assets however it is recognised that the
results may not be entirely accurate. The approach is adopted as a pragmatic solution because a more reliable

method cannot be applied given the lack of reliable historical data.
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Appendix A: Other Accounting Guidance

In applying the guidelines set out in this Paper, reference should also be made to other related NSW Treasury

policy documents and accounting standards, particularly the following:

e NSW Treasury Technical Paper “Guidelines for Capitalisation of Expenditure in the NSW Public Sector”
(January 1994).

e Steering Committee on National Performance Monitoring of Government Trading Enterprises,
“Guidelines on Accounting Policy for Valuation of Assets of Government Trading Enterprises Using
Current Valuation Methods” (October 1994).

e Statement of Accounting Concepts SAC4 “Definition and Recognition of the Elements of Financial

Statements”.
e Australian Accounting Standard AAS4 “Depreciation of Non-Current Assets”.
e Australian Accounting Standard AAS5 “Materiality in Financial Statements”.
e Australian Accounting Standard AAS10 “Accounting for the Revaluation of Non-Current Assets”.
e Australian Accounting Standard AAS11 “Accounting for Construction Contracts”.

e Australian Accounting Standard AAS21 “Accounting for the Acquisition of Assets (including Business
Entities)”.

e Australian Accounting Standard AAS38 “Revaluation of Non-Current Assets”
e Statement of Accounting Practice SAP1 “Current Cost Accounting”.

e NSW Public Works Department, Total Asset Management Manual (October 1992)
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Appendix B: Asset Types, Groups and Subgroups

B.1  Network assets can be grouped for costing purposes into types, groups, and subgroups. To make the

valuation practical, the following groups and subgroups are suggested.
Lines and Substations
B.2 Groups and subgroups should be:
a. Subtransmission Lines
Subtransmission lines can be divided into subgroups by voltage; 132 kV, 66 kV and 33 kV.

Further subdivision should be by conductor size in cases where DNSP’s have extensive networks

with considerable variation.

Note that in this and all other asset categories, it is replacement modern equivalent assets that are
to be quantified and costed, not the existing assets. The terrain over which the lines are
constructed must be taken into account as it will affect the cost of replacement assets and, if
considered necessary, the quantities in each category (lines in hilly terrain, lines in flat country,
lines in urban areas) should be recorded separately for costing at different rates.

Easements should be treated separately.
For valuation purposes, the unit is one (1) km.
b. Subtransmission Cables
Subtransmission cables can be divided into subgroups by voltage; 132 kV, 66 kV and 33 kV

If cable sizes differ markedly within an DNSP, the quantities may need to be recorded separately
for ranges of capacity as in a. above.

For valuation purposes, the unit is one (1) km.
C. Zone Substations

Subtransmission and zone substations can be divided into categories by capacity - CBD, Major,

Medium and Small; and configuration — Indoor and Outdoor.

In most cases a zone substation can be divided into building blocks eg. feeder bay, transformer

bay. Each bay being made up of components such as circuit breakers, CT’s, VT’s, isolators.
Quantities should be determined separately for:

i. Transformer bays

ii. HV feeder and bus section bays

ii. Distribution feeder and bus section bays

NSW Treasury Valuation of Electricity Network Assets — A policy guideline February 2004 41
for NSW DNSPs



iv. Buildings
v. Other components
Land should be treated as property and valued separately.
Replacement costs should be based on cost-effective configurations.
Zone substations should be costed without power transformers.
For valuation purposes, the unit is one (1) building block.
d. Substation Buildings and Establishment
Zone substations can be divided into categories by size and confguration:
i CBD
i Major Outdoor
i Major Indoor
iv Major 2 Indoor
v Medium Outdoor
vi Medium Indoor
vii Small Outdoor
viii Small Indoor
Subtransmission substations can be divided into two categories by size:
i Large
li  Small
For valuation purposes, the unit is one (1) building block.
e. Power Transformers
Power transformers should be recorded by size.

For valuation purposes, the unit is one (1) transformer
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HV Overhead Mains

HV overhead mains (distribution lines) can be divided into subgroups by voltage, conductor size

and type:

i. 6.6 kv, 11kV, 22 kV and possibly 33 kV

ii. 185 mm?, 100 mm?, 25 mm? aluminium or other sizes
iii. 3 phase, single phase, SWER

iv. Lines with more than one voltage.

For valuation purposes, the unit is one (1) km.

HV Mains Cables

HV mains cables (distribution cables) can be divided into subtypes by voltage; 6.6 kV, 11 kV, 22 kV
and possibly 33 kV.

If considered necessary, they may also be divided by conductor size.
For valuation purposes the unit is one (1) km.
Distribution Substations

Distribution substations can be divided into subgroups; pole mounted, ground mounted, indoor,

customer.
Distribution substations should be costed without transformers.

The cost of pole mounted substations should include the cost of the pole and associated HV
switchgear and equipment (usually HV drop-out fuses and lightning arresters) and LV fuses,
installation and earthing.

For ground mounted substations the substation cost is the cost of the additional equipment which is
added to the transformer, including the mounting base, enclosure, LV frame, cable terminations,
installation mid earthing. The cost of switchgear (usually ring main units) is best kept separate so
that it can be adjusted easily to reflect different configurations. The substation building, if any,
should be included in the cost of indoor substations but the land value if any should be treated

separately.

For kiosk/pad mount substations the substation cost is the cost of the additional equipment which is
added to the transformer, including the mounting base, shell, HV and LV switchgear, cable

terminations, installation and earthing.
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Services

Customer substations, with the substation sited on a customer’s premises, should be treated as a
subgroup. There is normally little equipment to be included under this asset category other than
installation and earthing as the transformer and metering should be itemised separately and the HV

switchgear is also best itemised separately.
For valuation purposes the unit is one (1) substation.
Distribution Transformers

Distribution transformers should be recorded by size. They may be costed on an average size or

on the basis of the particular sizes required.
For valuation purposes the unit is one (1) transformer.
LV Overhead Mains

It should not be necessary to divide LV mains into subgroups by conductor size or according to
whether there are one, two or three phases. However, the lines should be divided into subgroups

by type; overhead, underbuilt.
For valuation purposes the unit is one (1) km.
LV Mains Cables

If justified, LV mains cables can also be divided into subgroups on the basis of conductor size but,
as with LV overhead mains, this will probably not be necessary.

Adjustments should be made in the valuation for the joint use of trenches.

For valuation purposes the unit is one (1) km.

B.3  Services consist of service mains and fuses for connections to customers, including metering and load

control relays. If necessary, services can be divided into subgroups by type; domestic, light commercial

and industrial, heavy commercial, and industrial.

B.4  The number of services valued should equal the number of customers. For valuation purposes the unit is

one (1) service.

System Control Facilities

B.5  Most networks have only one system control centre that, along with any other system control facilities, can

be valued separately. Suppliers of this equipment are operating in a highly competitive environment and

the DNSP should have knowledge of what is appropriate for the optimised replacement of existing

facilities.
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Communication Facilities
B.6 Communication facilities comprise :-
a. Terminal facilities. These can be costed as a group.

For valuation purposes the unit is one (1) terminal.

b. Lines. These can be subgrouped if necessary.
For valuation purposes the unit is one (1) km.
Other Equipment

B.7  Other equipment may include air break switches, auto reclosers, regulators, reactive power support
equipment and other items not included in the previous sections. These items should be costed

separately and included in the ODRC valuation only if they are clearly needed in the system.
B.8  Public lighting mains and luminaires should be included if owned by the DNSPs.
Emergency Spares

B.9 Emergency spares should be costed separately. Only a prudent level of spares should be included.
Spares for assets no longer in service should be excluded.
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Appendix C: Standard Replacement Costs and Effective Lives

This Appendix sets out standard replacement costs and asset lives and gives guidance as to their application. It

also sets out the methodology to be followed for items where no standard cost is given.

Standard Cost Methodology

Ci1

C.2

C3

Standard replacement costs have been compiled for most asset categories and are shown in Tables 1 and
2. Conductor size definitions relating to Table 1 and 2 are shown in Table 3. Replacement costs for zone
substation building blocks are given in Table 4. Standard replacement costs for large power transformers

are included in Table 5.
The values indicated are installed costs for modern equivalent assets.

Subject to the additional factors permitted in this Appendix, the costs in Table 1 are the standard costs that
shall as a general principle be used in the valuation. However, DNSPs may use their self-assessed values
in place of the standard values provided there are justifiable reasons. The reasons shall be stated and

adequate information shall be provided to support the self-assessment.

Determination of Costs

C4 The costs are based on industry incurred costs, best practice and include the following elements:

a. costs of materials delivered to store inclusive of any taxes paid.

b. direct labour including survey, design and construction and labour on-costs incorporating holiday
pay, actual sick leave (not sick leave allowances), training, other unproductive time, workers
compensation payments, superannuation, payroll tax and FBT.

C. transport and plant costs for delivery and erection.

d. overhead costs as defined in Clause C5.

GST is not included in the rates.

C.5 For the purpose of network valuation, overhead costs should be limited to all corporate and administrative
costs associated with the capital planning process and should include all costs associated with
e Preparation of strategy plans
o Use of consultants
o Capital rationing processes; project approval and budgeting
e  Contract Administration
e  Site Supervision
e Construction related corporate administration overhead; asset register data processing including
new asset data input, retirements for replaced assets and associated procedures
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Overhead costs for support systems and tools should not be included in network valuations since these
systems may be capitalised at time of purchase, implementation or redevelopment. They should be valued

as non-system assets.

Typically, the base unit rate consists of a 17% application of overhead costs as per the above definition.

Costs for Items for Which No Standard Costs Given

C.6

C.7

C.8

C.9

Cc.10

c11

C.12

In assessing costs for asset categories for which no standard costs are shown in Table 1, 2, 4 or 5 or

where the valuer’'s assessed value is lower than the standard cost the following rule shall apply:

Costs shall be fixed on the basis of competitive pricing or estimates thereof; not necessarily the cost of self
construction, and shall reflect brownfields construction. The cost elements set out in clauses C.4 & C.5

shall be included in accordance with the following clauses.

Where information on competitive prices is not available, costs may be constructed on the basis of prime

costs plus on-costs in accordance with the following formula:
Replacement Cost = [Direct materials + Plant costs + Direct Labour (1 + LOC)]/ (1 — OH)

Where: LOC

Labour on-cost

OH Overhead cost

The LOC should not reflect any labour market conditions to which private construction contractors are not

subjected.
As a guide, the LOC should be less than or equal to 55% and the OH should be less than or equal to 17%.

A profit margin should be incorporated only to the extent that the LOC and OH and all other elements in

the replacement cost make-up represent industry best practice and competitive market conditions.
The value of land and easements should be fixed in accordance with Section 5 of the Guidelines.

Deleted.

Application of Standard Costs

Developing the Unit Rate

C.13

c.14

The standard rates in Table 1 are base rates determined on average conditions for construction difficulty.
As the CBD area (Sydney) has special factors such as significant conduiting, council requirements on work
hours, significant reinstatement, traffic control, Table 2 contains standard rates for specific CBD assets.
The overhead categories are divided into rural and urban reflecting the differences in span length and
construction differences where typically rural construction allows relatively straight runs and urban

construction typically has an allowance for some deviations from a straight line.

The unit rate to be applied in valuing the DNSP assets needs to reflect the diversity of ground/terrain
conditions, the construction difficulty associated with the different environments and geographic/locational

factors.
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The adopted unit rate then equals:
Adopted unit rate = Base Rate (table 1) + factors (clause C15).

C.15 Where conditions effect the base rate, the rates in the table below can be added as identified by the
DNSP. The basis for adding these additional rates needs to be supportable. This could be achieved by

overlaying geographical/terrain areas on a G.I.S and extracting affected qualities.

Factor Subtransmission Rate $ per km Distribution Rate $ per km
Overhead

Optical Fibre OHEW $17,000

Single OHEW (Note 1) $5,000

Traffic control $3,500 $2,000
Heavy Clearing $5,000 $1,000
Rugged Terrain $2,000 $1,500

Rock Excavation $3,000 $1,500
Remote Transport $1,000 $1,000
Cable

Optical Fibre $20,000 -
Traffic Control $3,500 $3,500
Heavy Clearing $1,000 $1,000
Rugged Terrain $3,000 $1,500

Rock Excavation Note 2 Note 2
Reinstatement Note 3 Note 3
Remote Transport $1,000 $1,000
Notes

1. Standard rates include OHEW. The rate in the table can be used to adjust lines constructed without
OHEW

2. Rock excavation is dependent on a number of factors including amount of rock, type, depth, disposal

costs. The DNSP will need to justify the quantities and rates used.

3. Reinstatement is dependent on a number of factors including council requirements, type of surface being

restored, area of reinstatement. The DNSP will need to justify the quantities and rates used.

132 kV Subtransmission Lines

C.16 H-pole and single pole rural 132 kV line costs include overhead earth wires and assume a rural

environment with a typical span length of 250 m.
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C.17 Single circuit 132 kV urban horizontal post insulator construction includes overhead earth wires and

assumes a typical span length of 100 m.
66 kV and 33 kV Subtransmission Lines

C.18 The standard 66 kV and 33 kV overhead line costs in Table 1 assume construction with overhead earth
wires for 66 kV and without overhead earth wires for 33 kV. For rural construction the typical span length
assumed is 200 m and for urban construction 60 m. 66 kV construction is assumed to use post insulators

and 33 kV construction is assumed to use fog insulators.
Subtransmission Cables

C.19 Subtransmission cable costs in Table 1 unless indicated others assume single core cables laid direct in
ground with joints every 400 metres at 132 kV and 500 metres at 33 kV or 66 kV.

C.20 Termination costs of 33 kV and 66 kV cables are shown separately. For outdoor terminations, the cost of

the termination includes the cost of a wood pole.

C.21 Unless a category is indicated in Table 1, the cost of double circuit cables or cables of differing voltages
laid together incorporate the marginal cost of the extra cable, materials, trenching, reinstatement and

laying in a common trench.
Distribution Lines

C.22 The standard overhead 22 kV and 11 kV line costs in Table 1 have been compiled on the basis of a rural
environment with 120 m spans, except for extra-light and steel which assume 300 m spans. For urban
lines the typical span length assumed is 40 m. The typical span assumed for SWER lines (12.7 and 19.1
kV) is 200 m.

C.23 The standard cost of circuits of lower voltage erected on the same supports as higher voltage lines
(ie underbuilt) should reflect the marginal cost of additional materials and installation. Most of the factors
described in Clause C15 would be included in the cost of the higher voltage asset.

C.24 Costs for special configurations (eg composite 33 kV / 11 kV / LV lines) shall be determined by the valuer
in accordance with Clause C.6.

C.25 The cost of equipment used on distribution overhead lines should include only the marginal equipment and

installation costs of adding the equipment to the line.

C.26 For covered conductor construction a 40m span in an urban environment is assumed, whilst in rural areas

a 75 m span is assumed.
Distribution Cables

C.27 Unless a category is indicated in Table 1 the underground cable costs in Table 1 assume laying in an
urban area using three core aluminium conductor XLPE cables, direct buried with joints every 500 m.
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C.28 Unless a category is indicated in Table 1 the cost of double circuit (viz two) cables or cables of differing
voltages laid together should include the marginal cost of the extra cable, materials, trenching,

reinstatement and laying in a common trench.
Zone Substations

C.29 Replacement costs for zone substations are based on building blocks as indicated in Appendix B, clauses

B.2 (c) and B.2 (d). The replacement cost of power transformers are separately valued as given in Table 5.

C.30 Where replacement costs are not given in Table 4, the value shall be determined in accordance with
Clause C.6

Distribution Substations

C.31 The standard costs for distribution substations in Table 1 include the items listed in Appendix B,
clause B.2(h).

C.32 Chamber substations costs depend on the complexity of the design. Table 1 indicates costs with and

without LV ACBs and protection.
Distribution Transformers

C.33 Standard costs for distribution transformers in Table 1 are for standard sizes available, inclusive of
installation. Where the presently installed size is not now available, the next size down should be used.

Low Voltage Overhead Lines

C.34 The standard costs in Table 1 for low voltage overhead lines apply to both urban and rural situations and

assume wood pole construction.
Low Voltage Cables

C.35 The low voltage cable costs in Table 1 assume laying in an urban area with developed infrastructure but
excluding electricity reticulation and other services.

Customer Service Connections

C.36 The standard cost in Table 1 for an overhead service assumes a 15 m service of 16 mm?2 cable. Where a
road crossing is required, the cost of a service pole and an additional 25 m service of 16 mm2 cable should
be added.

Revenue Meters and Load Relays

C.37 The standard costs for LV metering assume two single phase meters and load control devices. Costs are

for material only as it is assumed that wiring is carried out at the customer’s expense.
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Public Lighting

C.38

The standard costs for public lighting assume that separate control low voltage mains are not required.
The cost of lamps erected on wood poles allow for light, bracket, connection cable, control cell and

installation. For lamps using light standards the cost of the mast is included.

Standard Asset Effective Lives

C.39

C.40

Cc.41

C.42

C.43

C.44

C.45

c.47

Standard asset effective lives are given in Table 1. The assets in Table 2 are to be allocated the same
lives as Table 1. The wet and dry areas, particularly for poles, are to be based on data available from
Bureau of Meteorology. As a guide the wet life should apply to areas where the long-term average annual

rainfall is greater than 900 mm.

Where an asset is made up of a number of items that have differing lives, a weighted average life has

been determined.

Lives for assets not listed in Table 1 or where lives can be otherwise justified should be established in
accordance with clause 3.5.1 in the Guidelines.

Where assets are refurbished the valuer shall assign a life, effective from the time of refurbishment, that is

not greater than the standard life in Table 1.

The life of each asset commences when the equipment is commissioned for the first time or refurbished. If

the year of first commissioning or refurbishment is unknown, a reasonable estimate shall be made.

Where life extension is applied eg. Pole pinning (staking) the cost of the life extension work shall be
capitalised and added to the valuation. The asset shall be depreciated at the same rates as before life

extension.
No added life shall be assigned in the calculation of remaining life except as provided for in clause C.42.

The life of an asset shall be reduced by the valuer where it is considered that its remaining economic,

safety or technical life so warrants.

Periodic Updating of Table 1

C.49

The standard costs and asset lives shown in the Tables will be updated periodically in consultation with the

industry to reflect changing costs and technological advances.
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Table 1: Table of Standard Replacement Costs and Effective Lives

I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement
Cost (s000) |(Years)
SUBTRANSMISSION LINES
OVERHEAD LINES (132 kV)
132 kV Double Circuit Steel Lattice Tower a
e Rural Heavy — single conductor km 205 60
e Rural Heavy — twin conductor km 221 60
e Rural Medium — single conductor km 175 60
e Rural Medium — twin conductor km 175 60
e Rural Light — single conductor km 144 60
e Rural Light — twin conductor km 144 60
e Urban Heavy - single conductor km 205 60
e Urban Heavy — twin conductor km 221 60
e Urban Medium — single conductor km 175 60
e Urban Medium — twin conductor km 175 60
e Urban Light — single conductor km 144 60
e Urban Light — twin conductor km 144 60
132 kV Single Circuit Steel Lattice Tower a
e Urban Medium — single conductor km 128 60
132 kV H Pole
Wood Pole Wet Dry
e Rural Heavy km 86 45 55
e Rural Medium km 76 45 55
e Rural Light km 70 45 55
e Urban Heavy — single conductor km 86 45 55
e Urban Heavy — twin conductor km 92 45 55
e Urban Light km 70 45 55
Concrete Pole
e Rural Heavy km 92 55
e Rural Medium km 83 55
e Rural Light km 77 55
e Urban Heavy — single conductor km - 55
e Urban Heavy — twin conductor km - 55
e Urban Light km - 55
132 kV Single Circuit Pole
Wood Pole Wet Dry
e Rural Heavy km 127 45 55
¢ Rural Medium km - 45 55
e Rural Light km 56 45 55
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement
Cost (s000) |(Y€s)
Concrete Pole
e Rural Heavy km 130 55
e Rural Medium km 125 55
e Rural Light km 59 55
132 kV Double Circuit Horizontal Post Insulator
Wood Pole Wet Dry
e Rural Heavy km - 45 55
e Rural Medium km - 45 55
e Urban Heavy km 145 45 55
e Urban Medium km 131 45 55
e Urban Light km 121 45 55
Concrete Pole
e Rural Heavy km 153 55
e Rural Medium km 140 55
e Urban Heavy km 153 55
e Urban Medium km 140 55
e Urban Light km 130 55
132 kV Single Circuit Horizontal Post Insulator
Wood Pole Wet Dry
e Rural Heavy km - 45 55
e Urban Heavy km 96 45 55
e Urban Medium km 89 45 55
e Urban Light km 84 45 55
Concrete Pole
e Rural Heavy km 104 55
e Urban Heavy km 104 55
e Urban Medium km 98 55
e Urban Light km 95 55
Steel Pole
e Urban Heavy (Steel pole) km 104 55
UNDERGROUND CABLES (132 kV)
132 kV Underground Cable
e Extra Heavy km 1,300 45
e Heavy km 1,100 45
e Medium km 964 45
132 kV Terminations
e Overhead no 68 45
e Indoor no 76 45
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement
Cost (s000) |(Y€s)
OVERHEAD LINES (66 kV)
66 kV Double Circuit Steel Lattice Tower
e Rural Light km 100 60
66 kV Overhead Lines
Wood Pole Wet Dry
e Rural Heavy km 67 45 55
e Rural Medium km 59 45 55
e Rural Light km 53 45 55
e Urban Heavy km 122 45 55
e Urban Medium km 117 45 55
e Urban Light km 103 45 55
Concrete Pole
e Rural Heavy km 75 55
e Rural Medium km 68 55
e Rural Light km 59 55
e Urban Heavy km 141 55
e Urban Medium km 134 55
e Urban Light km - 55
UNDERGROUND CABLES (66 kV)
66 kV Underground Cables
e Heavy km 700 45
e Medium km 664 45
66 kV Terminations
e Overhead no 58 45
e Indoor no 37 45
OVERHEAD LINES (33 kV)
Wood Pole Wet Dry
e Rural Heavy km 61 45 55
¢ Rural Medium km 55 45 55
e Rural Light km 52 45 55
e Rural Extra Light km 50 45 55
e Urban Heavy km 101 45 55
e Urban Medium km 96 45 55
e Urban Light km 91 45 55
e Urban Extra Light km 91 45 55
Concrete Pole
e Rural Heavy km 68 55
e Rural Medium km 63 55
e Rural Light km 59 55
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement
Cost (s000) |(Y€s)

e Rural Extra Light km 55 55

e Urban Heavy km 121 55

¢ Urban Medium km 116 55

e Urban Light km 111 55

e Urban Extra Light km - 55
UNDERGROUND CABLES (33 kV)
33 kV Underground Cables

o Extra Heavy km 600 45

o Heavy km 550 45

e Medium km 500 45

e Light km 450 45
Terminations

e Overhead no 30 45

e Indoor no 12 45
EQUIPMENT (66 kV & 33 kV)

e 66 kV Regulators no 115 50

e 33 kV Regulators no 76 50

e 33 kV Reclosers no 0.58 35

¢ Pilot Cables km 30 60
Air Break Switches 3 phase

e 66 kV no 18.1 35

e 33kV no 115 35
Fuses - 3 phase set

e 33kV no 11.4 35
Links - 3 phase set

e 66 kV no b - 35

e 33kV no 8.1 35
DISTRIBUTION OVERHEAD LINES
SWER Lines Wet Dry

e Heavy km 10.9 45 55

e Light km 10.4 45 55
11/22 kV - 3 phase

Wood Pole Wet Dry

e Rural Heavy km 27.8 45 55

e Rural Medium km 23.7 45 55

e Rural Light km 21.8 45 55

e Rural Extra Light km 12.7 45 55

¢ Rural Steel km 9.8 45 55

e Urban Heavy km 50 45 55
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement
Cost (s000) |(Y€s)

e Urban Medium km 45 45 55

e Urban Light km 42 45 55

Concrete Pole

e Rural Heavy km 28.7 55

¢ Rural Medium km 28 55

e Rural Light km 24.5 55

e Rural Extra Light km 14.7 55

e Rural Steel km 11.8 55

e Urban Heavy km 62 55

e Urban Medium km 60 55

e Urban Light km 56 55
11/22 kV - 3 phase Underbuilt

Wood Pole Wet Dry

e Rural Heavy km 19.3 45 55

e Rural Medium km 18.7 45 55

e Rural Light km 16.3 45 55

e Urban Heavy km 32 45 55

¢ Urban Medium km 28 45 55

e Urban Light km 24 45 55

Concrete Pole

e Rural Heavy km 20.6 55

e Rural Medium km 19.1 55

e Rural Light km 17.7 55

e Urban Heavy km 41 55

e Urban Medium km 38 55

e Urban Light km 36 55
11/22 kV - 3 phase Covered

Wood Pole Wet Dry

e Rural Heavy km 59 45 55

e Rural Light km 54 45 55

e Urban Heavy km 76 45 55

e Urban Light km 72 45 55

Concrete Pole

e Rural Heavy km 64 55

e Rural Light km 59 55

e Urban Heavy km 92 55

e Urban Light km 88 55
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement (Years)
Cost ($000)

DISTRIBUTION UNDERGROUND CABLES
11/22 kV Underground - 3 phase

e Heavy km 81 60

e Medium km 79 60

e Light km 77 60
11/22 kV Underground — 3 phase / shared trench

e Heavy km 70 60

e Medium km 63 60

e Light km 21 60
DISTRIBUTION EQUIPMENT
Capacitor Banks

e 11kV 25 MVAr no 127 40

e 11 kV5MVAr no 163 40

e 11 kV 10 MVAr no 247 40
Gas Insulated Switch

o 22kV no 41 35
Regulators

e SWER no 23 35

o 11/22 kV no 65 35
Reclosers f

e SWER hydraulic no 6.8 35

e SWER electronic no 115 35

e 11/22 kV 3 phase hydraulic no 20 35

e 11/22 kV 3 phase electronic no 34 35
Sectionalisers f

e SWER no 35

e 11/22 kV 3 Phase no 35
Air Break Switches

e 11/22 kV 3 phase top pole no 5.6 35

e 11/22 kV 3 phase mid pole no 5.2 35
Fuses

e SWER no 0.58 35

e 11/22 kV 3 phase no 1.8 35
Links

e SWER no 1.2 35

e 11/22 kV 3 phase no 15 35

e 11/22 kV 1 phase no 0.58 35
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement
Cost (s000) |(Y€s)
DISTRIBUTION TRANSFORMERS (kVA)
12.7 kV SWER Pole Mount Wet Dry
e 16 kVA no 21 35 45
o 25 kVA no 2.4 35 45
e 100 kVA no 8.3 35 45
e Isolating no 7.6 35 45
19.1 kV SWER Pole Mount Wet Dry
o 16 kVA no 2.6 35 45
e 25kVA no 2.9 35 45
e 25 KkVAr reactor no 2.9 35 45
e 50 kVA no 7.75 35 45
e Isolating no 12.4 35 45
11/22 kV - 1 phase Pole Mount Wet Dry
o 16 kVA no 1.8 35 45
e 25KkVA no 23 35 45
o 63 kVA no 3.5 35 45
11/22 kV - 3 phase Pole Mount Wet Dry
e 25kVA no 35 35 45
e 63 kVA no 4.6 35 45
e 100 kVA no 54 35 45
e 200 kVA no 7.8 35 45
e 315 kVA no 111 35 45
e 400 kVA no 12.6 35 45
e 500 kVA no 15.8 35 45
11 kV - Kiosk and Pad Mount
e 315kVA no 13.8 45
e 500 kVA no 17.2 45
e 750 kVA no 22.9 45
e 1000 kVA no 26.9 45
e 1500 kVA no 26.9 45
22 kV - Kiosk and Pad Mount
e 315kVA no 16.4 45
e 500 kVA no 20.5 45
e 750 kVA no 30.0 45
e 1000 kVA no 33.9 45
e 1500 kVA no 36.9 45
11 kV Cable Box
e 500 kVA no 19.9 45
NSW Treasury Valuation of Electricity Network Assets — A policy guideline February 2004 58

for NSW DNSPs



I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement (Years)
Cost ($000)

e 750 kVA no 26.9 45

e 1000 kVA no 29.5 45

e 1500 kVA no 41.0 45
33 kV - 1 phase Pole Mount Wet Dry

o 25 kVA no 4.4 35 45
33 kV - 3 phase Pole Mount Wet Dry

o 25kVA no 6.3 35 45

e 100 kVA no 8.7 35 45

e 200 kVA no 10.9 35 45

e 315kVA no 12.9 35 45

e 500 kVA no 12.9 35 45
33 kV - Kiosk and Pad Mount

e 500 kVA no 53.5 45

e 750 kVA no 69 45

e 1000 kVA no 84.5 45

e 1500 kVA no 115.5 45
33 kV Cable Box

e 500 kVA no 53.5 45

e 750 kVA no 69 45

e 1000 kVA no 84.5 45

e 1500 kVA no 1155 45
DISTRIBUTION SUBSTATIONS (excluding transformers)
33 kV - 3 phase

e Lessthan 64 kVA no 6.9 45

e 64 kVA and greater no 8.7 45
33 kV - 1 phase

o All sizes no 5.9 45
33 kV - Kiosk and Pad Mount

e 500 kVA and greater no 334 40
33 kV — Chamber Type

e 1 Transformer no 56.5 40

e 2 Transformer no 113 40

e 3 Transformer no 169.5 40
19.1 kV SWER

o All sizes no 4.8 45
12.7 kV SWER

e All sizes no 4.7 45
11/22kV - 3 phase

e Less than 64 kVA no 7.1 45
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement (Years)
Cost ($000)

e 64 kVA and greater no 8.2 45
11/22 kV - 1 phase

e All sizes no 5.7 45
11/22 kV - Kiosk and Pad Mount

e Less than 500 kVA no 27.7 40

e 500 kVA and greater no 334 40
11 kV - Chamber Type (w/o LV ACB / protection)

e 1 Transformer no 36 40

e 2 Transformer no 67 40

e 3 Transformer no 97 40

e 4 Transformer no 127 40
11 kV - Chamber Type (c/w LV ACB / protection)

e 1 Transformer no 95 40

e 2 Transformer no 140 40

e 3 Transformer no 195 40
Distribution Substation Buildings no d 100 60
LOW VOLTAGE
OVERHEAD LINES (LV)
LV Lines - 1 phase Wet Dry

o Allsizes km 44 45 | 55
LV lines - 1 phase covered Wet Dry

e Al Sizes km 18 45 | 55
LV -1 phase Underbuilt Wet Dry

. Allsizes km 16 45 | 55
LV -1 phase Underbuilt covered Wet Dry

« Al Sizes km 30 45 | 55
LV Lines 3 phase Wet Dry

e Allsizes km 55 45 | 55
LV Lines - 3 phase Underbuilt Wet Dry

e Allsizes km 21 45 | 55
LV Lines - 3 phase Covered Wet Dry

e Lessthan 300 A km 51 45 55

e 300 A and greater km 61 45 55
LV Lines - 3 phase Covered Underbuilt Wet Dry

o Allsizes km 20 45 55
UNDERGROUND CABLES (LV)
LV Underground - 3 phase

e Heavy km 79 60

e Medium km 70 60
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement
Cost (s000) |(Y€s)

e Light km 60 60
LV Underground — 3 phase / shared trench

o Heavy km 64 60

e Medium km 35 60

e Light km 16 60
Terminations

e Overhead no 1.7 60
EQUIPMENT

e Links - 3 phase set no 0.8 35
CUSTOMER SERVICE CONNECTIONS
Overhead

o Al no 0.23 35

e Service Pole no 1.15 35
Underground

o Al no 2.226 60
REVENUE METERS AND LOAD RELAYS <]
Load Relays

o AF Relay no 0.14 25

e Time Switch no 0.17 25
LV Metering

e 1phase no 0.13 25

e 1 phase — multiple register no 0.13 25

e 1 phase - % hour interval no 0.13 25

e 3 phase no 0.42 25

e 3phase CTs no 0.86 25

e 3 phase CTs (types 3, 4, 5) no 0.86 25
HV Metering

e HV Meter, VT and CT no b 25
STREET & TRAFFIC ROUTE LIGHTING
Street Lighting (SL) Lines Wet Dry

e Lines - all sizes km 16 45 55

e Underbuilt km 16 45 55

e Covered, less than 300 A km 18 45 55

e Covered, 300 A or greater km 18 45 55

e Covered Underbuilt km 18 45 55
SL Underground

e Heavy km 79 60

e Medium km 70 60

e Light km 60 60
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I . Standard Standard Life
Asset Category and Description Unit | Notes | Replacement (Years)
Cost ($000)
SL Underground in shared trench (HV / LV cable)
e Heavy km 64 60
e Medium km 35 60
e Light km 16 60
Poles & Standards
e Traffic wood pole no 1.7 20
e Traffic standard no 4.2 20
e Street wood pole no 0.9 20
e Street standard no 2.2 20
PITS (HV & LV)
e HV-CBD no - 60
e HV-nonCBD no 18 60
e LV-CBD no - 60
e LV-nonCBD no 10 60
OTHER SYSTEM FIXED ASSETS
CENTRAL FACILITIES
e SCADA lot 10
e Communications lot b 10

Notes:

a) Locality factors applied for Urban and Rural regions.

b) No standard cost applied or where cost included should be treated as a benchmark only.

c) Wet areas are those where the long-term average annual rainfall is greater than 900 mm.

d) A 60 year life can be applied to substation buildings of brick or concrete block construction. A 40 year life
applies to wood construction.

e) Contestable metering is not included as a network asset.
f)  Recloser and sectionaliser rates include cost of pole.

g) Allreplacement costs in Table 1 were compiled in January 2001 and should be indexed from that date.
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Table 2: Table of Standard Replacement Costs for CBD areas

Asset Category and Description _ Standard
Unit Notes Replacement

(Note 1) Cost ($000)
SUBTRANSMISSION UNDERGROUND CABLES 2
132 kV Underground Cables

o Extra Heavy km 1,619

o Heavy km 1,314

e Medium km 1,241

e Light km 1,170
66 kV Underground Cables

o Extra Heavy km 1,163
33 kV Underground Cables 3

e Extra Heavy km 894

e Heavy km 800

e Medium km 685

e Light km 670
DISTRIBUTION UNDERGROUND CABLES 4
11/22 kV Underground Cables - 3 Phase

e Extra Heavy km 140

e Extra Heavy and Heavy in one trench km 185

Notes

The categories listed here are specifically related to CBD areas. These assets have more expensive
standard replacement costs due to the specific conditions encountered in these areas. The CBD network
type is defined as a network that is primarily comprised of underground circuits supplying the central
business district of a capital city. Customers, substations, feeders etc within this area will be classified as
CBD. CBD Networks are typically known as network systems, and are the dense interconnected systems
located in the CBD (Central Business District) of large cities. Characterised by levels of service security and
interconnection provided. Have interconnected Primary (HV) as well as interconnected Secondary (LV) lines
fed from multiple transformers, so customers will automatically be picked up from multiple sources in the
event of a cable/equipment failures or outages. Systems are also typically constructed using concrete
encased ducts and manholes, constructed below city streets and infrastructures, but in some cases can be
direct buried under pavement.

Subtransmission underground cable replacement costs are for excavation in unmade ground in a footpath.

Adjustment factors from C.15 table will need to be applied for the following:

= roadway excavation, saw cutting, disposal of all excavated material, fluid backfill, road base, temporary
reinstatement, final reinstatement (1.2 m for 132 kV and 0.8 m for 33 and 66 kV), traffic plans, traffic

control, restricted working hours, 10% conduit installation
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= Where conditions require 100% pit and conduit installation the standard rates in the table should be
increased by 15 to 25%.

3. 33KV cables are assumed to be jointed at 250 m, with 3 core for medium and light categories. Heavy is single

cables.
4. Distribution underground cables have the following inclusions

= Joints at every 200 m, 50% conduit installation, disposal of 75% of excavated material and import of 75%

sand backfill, traffic plans, minimal traffic control

= Where conditions require 100% pit and conduit installation and roadway excavation the standard rates in
the table should be increased by 30%.

Table 3: Conductor Size Definitions — Aluminium Cross Sectional Areas

Construction Voltage (kV) Definition

Overhead Lines 132 Heavy > 500 mm?

Medium > 300 mm? < 500 mm?
Light < 300 mm?

66 Heavy > 400 mm?

Medium > 200 mm? < 400 mm?
Light < 200 mm?

33 Heavy > 300 mm?

Medium > 185 mm? < 300 mm?
Light > 100 mm? < 185 mm?
Extra-Light < 100 mm?

11/22 Heavy > 185 mm?®

Medium > 70 mm?®< 185 mm?
Light > 35 mm?< 70 mm?
Extra-Light > 15 mm? < 35 mm?®
Steel < 15 mm?

11 Covered Heavy > 240 mm?
Light < 240 mm?
SWER Heavy > 15 mm?
Light < 15 mm?
LV Heavy > 70 mm?
Light < 70 mm?
LV Covered Heavy > 150 mm?

Light < 150 mm?
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Construction

Voltage (kV)

Definition

Underground Cables

132

Extra Heavy > 1200 mm?
Heavy > 800 mm?
Medium > 630 mm?2

66

Extra Heavy > 1200 mm?
Medium < 630 mm?

33

Extra Heavy > 1200 mm?
Heavy > 630 mm?

Medium > 185 mm?< 630 mm?
Light < 185 mm?

11

Extra Heavy > 500 mm?
Heavy > 185 mm?< 500 mm?
Medium > 70 mm? < 185 mm?
Light < 70 mm?

LV

Heavy > 185 mm?®
Medium > 70 mm? < 185 mm?
Light < 70 mm?
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Table 4: Standard Rates for Zone Substations

Asset Category and Description _ Standard Standard Life
(Note 1) Unit Notes R(:e([))éztac(g(r)noeor;t (Years)
132 kV GIS — feeder, bus section or transformer no 2 - 45
132 kV outdoor — feeder no 375 45
132 kV outdoor — bus section no 335 45
132 kV outdoor — transformer no 3 425 45
132 kV outdoor — feeder (no CB) no 175 45
132 kV outdoor — bus section (no CB) no 175 45
132 kV outdoor — transformer (no CB) no 3 325 45
66 kV outdoor — feeder no 330 45
66 kV outdoor — bus section no 250 45
66 kV outdoor — transformer no 3 280 45
66 kV outdoor — feeder (no CB) no 170 45
66 kV outdoor — bus section (no CB) no 130 45
66 kV outdoor — transformer (no CB) no 3 200 45
66 kV indoor — feeder no 270 45
66 kV indoor — bus section no 190 45
66 kV indoor - transformer no 300 45
66 kV capacitor bank no 4 430 45
33 kV outdoor - feeder no 250 45
33 kV outdoor — bus section no 200 45
33 kV outdoor — transformer no 3 190 45
33 kV outdoor — feeder (no CB) no 110 45
33 kV outdoor — bus section (no CB) no 151 45
33 kV outdoor — transformer (no CB) no 3 70 45
33 kV outdoor — transformer (expulsion fuse) no 60 45
33 kV indoor — feeder no 230 45
33 kV indoor — bus section no 154 45
33 kV indoor - transformer no 250 45
33 kV capacitor bank no 4 350 45
11/22 kV outdoor — feeder no 90 45
11/22 kV outdoor — bus section no 83 45
11/22 kV outdoor — transformer no 110 45
11/22 kV outdoor — feeder recloser no 45 45
11/22 kV outdoor — bus section (no CB) no 63 45
11/22 kV indoor — single feeder no 45 45
11/22 kV indoor — double feeder single protection no 80 45
11/22 kV indoor — double feeder double protection no 5 90 45
11/22 kV indoor — bus section no 80 45
11/22 kV indoor — transformer no 105 45
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Asset Category and Description _ Standard Standard Life
Unit Notes Replacement
(Note 1) Cost ($000) (Years)
11/22 kV indoor — transformer (2 CB) no 185 45
11/22 kV indoor — transformer (no CB) no 25 45
11/22 kV load control injection no 140 45

Notes

1. The zone substation unit rates, building block approach allows each zone substation to be valued by

combining the corresponding number of building block components. However it needs to be recognised that in

using standard rates they may need to be varied to cover factors such as:

e construction difficulties due to location

e remote area additional labour and material costs

e more extensive earthing requirements

e more complex protection scheme

e less complex arrangements than standard building block definition.

It should be noted that these factors may result in actual costs varying significantly from the standard unit

rates. These costs should be valued in accordance with clause C6.

2. GIS valuation should be done in accordance with Clause C6.

3. The rate may change depending on the complexity or bunding, blast and firewalls. The standard rates assume

foundation, building and simple oil separation.

4. Rate will depend of the size of capacitor bank and complexity of protection and control. The standard rates

allow for capacitor bank and with inrush reactors of $200,000.

5. Rate will depend on complexity of protection. The standard rate includes for standard over—current/earth fault

protection.
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The following building blocks and standard definitions apply to the rates in Table 4.

Bay Building Blocks

The bay costs include the design, equipment, foundations, steelwork, busbars, secondary wiring, relay and

control equipment and the installation labour and commissioning.

132 kV Bays

Equipment Feeder Tr?ﬂ(s)l;gr]r-r;er Bus Section BU(SN(?%CS)()”
Circuit breaker 1 1 1 -
Earthing switch 1 - 2 -
Isolating switch 2 2 2 2
Fault thrower 1 - - -
3 x 1 phase VT'’s - 1 - -
3 x 1 phase CT’s 1 1 2 2
Protection relays and panel 1 1 1 -
Busbar connection 1 1 2 2
Sealing end termination 1 1 - -

Note 1: The transformer bay includes all necessary footings, bunding and oil separation systems required to

install a transformer. The transformer supply and erection is not included.

66 kV or 33 kV Bays

Outdoor
Equipment Feeder Tr?ﬂzigrger Bus Section Bu(st%:éi)on
Circuit breaker 1 1 1 -
Earthing switch 1 - 2 -
Isolating switch 2 1 2 2
3 phase VT - 1 - -
3 phase CT 1 1 2 2
Protection relays and panel 1 1 1 -
Busbar connection 1 1 2 2
Landing structure or sealing
end termination ! L ) i
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Note 1: The transformer bay includes all necessary footings, bunding and oil separation systems required to

install a transformer. The transformer supply and erection is not included.

Indoor

Equipment Feeder Transformer Bus Section
(Note 1)

Circuit breaker (built in CT’s) 1 1 1

3 phase VT - 1 -

Protection relays 1 1 -

50 m cable and cable termination 1 1 -

Note 1: The transformer bay includes all necessary footings, bunding and oil separation systems required to

install a transformer. The transformer supply and erection is not included.

132, 66 or 33 kV Capacitor Bank or Reactor Bay

The building block will include:

circuit breaker

isolator

3 phase capacitor or reactor assembly including support structure

3 phase inrush reactors
current transformers
protection relays and panel

busbar connections

22/11 kV Bays

Indoor

Equipment Feeder Tr?’(}z{gr{?er Bus Section
Circuit breaker (built in CT’s) 1 1 1

3 phase VT - 1 -
Protection relays 1 1 -

50 m cable and cable termination 1 1 -

Note 1: Transformer cost not included. Footing costs in primary voltage bay costs.
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Outdoor

Equipment Feeder Tr?ﬁiigrger Bus Section
Circuit breaker (including CT’s) 1 1 1

3 phase VT - 1 -
Isolator 2 1 2
Protection relays 1 1 -
Busbar connection 1 1 2
Sealing end termination 1 1 -
Notes:

1. Transformer cost not included. Footing costs in primary voltage bay costs.

Site Establishment — Outdoor switchyard

The building block includes:

e Site establishment - survey, site earthworks, landscaping, drainage, roads, surface material and fences. Land

purchase is excluded.

e Electrical works - earth grid, auxiliary supply, lightning protection, floodlighting, AC and DC panels, batteries

and chargers, metering, bus zone protection and common control system.
Site establishment - Indoor Substation
The building block includes:
e Site establishment - survey, architectural and general civil (drainage, access road).

e Electrical works - earth grid, auxiliary supply, AC and DC panels, batteries and chargers, metering, bus zone

protection and common control system.

Table 5: Standard Substation Building and Establishment Costs

Category Description Cos;i n

CBD Area and facilities associated with substations located in the CBD including up to - 10,000
four 132/110/22/11 kV transformers, six 132/110 kV circuit breakers, forty 22/11
kV circuit breakers, ten 22/11 kV capacitor banks, two sets of AF injection units,
four SST’s protection and control gear including SCADA, up to four banks of
batteries, all auxiliary circuits and wiring, fire protection / indication systems,
earthing systems, cable basement and security
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Category

Description

Costin
$k

Major OD

Area and facilities associated with outdoor substations including up to - four
132/66/33/22/11 kV transformers, seven outdoor 132 kV or 66 kV circuit breakers,
nineteen 33 kV circuit breakers or twenty three 22/11 kV circuit breakers, four
22/11 kV capacitor banks, two sets of AF injection units, two SST’s protection and
control gear including SCADA, up to two banks of batteries, all auxiliary circuits
and wiring, AC and DC boards, fire protection / indication systems, earthing,
earthing systems, fence, oil containment and security

2,500

Major ID

Area and facilities associated with indoor substations including up to - four
132/66/33/22/11 kV transformers, seven 132 kV or 66 kV circuit breakers,
nineteen 33 kV circuit breakers or twenty three 22/11 kV circuit breakers, four
22/11 kV capacitor banks, two sets of AF injection units, two SST’s protection and
control gear including SCADA, up to two banks of batteries, all auxiliary circuits
and wiring, AC and DC boards, fire protection / indication systems, earthing,
earthing systems, fence, oil containment and security

2,800

Major 2 ID

Area and facilities associated with indoor substations including up to - four
132/66/33/22/11 kV transformers, ten 132 kV or 66 kV circuit breakers, nineteen
33 kV circuit breakers or twenty three 22/11 kV circuit breakers, fifteen indoor 33
kV or 11 kV circuit breakers, four 22/11 kV capacitor banks, two sets of AF
injection units, two SST’s protection and control gear including SCADA, up to two
banks of batteries, all auxiliary circuits and wiring, AC and DC boards, fire
protection / indication systems, earthing, earthing systems, fence, oil containment
and security

4,100

Medium OD

Area and facilities associated with outdoor substations including up to - two
66/33/22/11 kV transformers, three outdoor 66 kV circuit breakers, seven 33 kV
circuit breakers or eleven 22/11 kV circuit breakers, two 22/11 kV capacitor banks,
two sets of AF injection units, two SST’s protection and control gear including
SCADA, up to two banks of batteries, all auxiliary circuits and wiring, AC and DC
boards, fire protection / indication systems, earthing, earthing systems, fence, oil
containment and security

1,900

Medium ID

Area and facilities associated with indoor substations including up to - two
66/33/22/11 kV transformers, three 66 kV circuit breakers, nineteen 33 kV circuit
breakers or twenty three 22/11 kV circuit breakers, four 22/11 kV capacitor banks,
two sets of AF injection units, two SST’s protection and control gear including
SCADA, up to two banks of batteries, all auxiliary circuits and wiring, AC and DC
boards, fire protection / indication systems, earthing, earthing systems, fence, oil
containment and security

2,200

Small OD

Area and facilities associated with outdoor substations including up to - two 33/11
kV transformers, three outdoor 33 kV circuit breakers, eleven 11 kV circuit
breakers, two capacitor banks, one set of AF injection units, two SST’s protection
and control gear including SCADA, up to two banks of batteries, all auxiliary
circuits and wiring, AC and DC boards, fire protection / indication systems,
earthing, earthing systems, fence, oil containment and security

350

Small ID

Area and facilities associated with indoor substations including up to - two 33/11
kV transformers, three indoor 33 kV circuit breakers, eleven 11 kV circuit breakers,
two capacitor banks, one set of AF injection units, two SST’s protection and
control gear including SCADA, up to two banks of batteries, all auxiliary circuits
and wiring, AC and DC boards, fire protection / indication systems, earthing,
earthing systems, fence, oil containment and security

450

Large STS

Area and facilities associated with large sub-transmission substations including up
to — six 132 kV transformers, eleven 132 kV circuit breakers, twenty nine 33 kV
circuit breakers, six 33 kV capacitor banks, three SST’s protection and control
gear including SCADA, three banks of batteries, all auxiliary circuits and wiring,
AC and DC boards, earthing, earthing systems, fence, fire protection / indication
systems, oil containment and security

5,000
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Category Description Cosii n
Small STS Area and facilities associated with small sub-transmission substations including up 3,000
to — three 132 kV transformers, five 132 kV circuit breakers, fourteen 33 kV circuit
breakers, three 33 kV capacitor banks, two SST’s protection and control gear
including SCADA, two banks of batteries, all auxiliary circuits and wiring, AC and
DC boards, earthing, earthing systems, fence, fire protection / indication systems,
oil containment and security
Notes
1. No amenities are provided for in the building layout ie. no lunch room, toilets or other work spaces.
2. Cable basements are included for CBD, Major ID and Major 2 ID substations only.
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Table 6: Standard Asset Values For Power Transformers

Voltage MVA Unit Price $ Classification
33/11 kV 1.5 115,500 ONAN
25 177,500 ONAN
5 268,500 ONAN
7.5 294,000 ONAN
10 319,500 ONAN
10/12.5 345,000 ONAN/ONAF
15/20 421,000 ONAN/ONAF
15/20/25 472,500 ONAN/ONAF/OFAF
20/28/35 560,000 ONAN/ONAF/OFAF
66/11 kV 25 187,000 ONAN
5 280,000 ONAN
7.5 305,000 ONAN
10 375,500 ONAN
10/14 420,000 ONAN/ONAF
15/20/25 507,500 ONAN/ONAF/OFAF
20/28/35 607,500 ONAN/ONAF/OFAF
66/33/11 kV 7.5 360,000 ONAN
15 700,000 ONAN
132/11 kV 15/20/25 638,000 ONAN/ONAF/OFAF
35/40/45 858,000 ONAN/ONAF/OFAF
50/60/65 1,025,000 ONAN/ONAF/OFAF
132/22 kv 45 914,500 ONAN/ONAF
132/33 kV 20/30 717,500 ONAN/ONAF
40/60 914,500 ONAN/ONAF
60/120 1,456,500 ONAN/ONAF
132/66 kV 20/30 815,000 ONAN/ONAF
30/60 1,025,000 ONAN/ONAF
60/120 1,456,000 ONAN/ONAF
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Disclaimer

All asset data (population, age, etc) in this document was extracted from SAP, or other
asset system, on 30/06/2012, unless otherwise noted. All monetary figures are in
FY2012/13 dollars, unless otherwise noted.

This document, and the information it contains, may change as new information becomes
available or if circumstances change. Accordingly, each person proposing to rely on, or use,
the information in this document should independently verify and check the accuracy,
completeness, reliability and suitability of that information for the purposes for which they
intend to use that information.

Persons reading or using this document acknowledge that Ausgrid, its officers, employees,
contractors and agents have no liability (including liability to any person in negligence) for
any statements, opinions, information or matters (express or implied) arising out of,
contained in or derived from, or any omissions from, the information contained in this
document, except insofar as liability arises under New South Wales or Commonwealth
legislation.

This document should be read in conjunction with the 'Replacement & Duty of Care
Overview' for details of common concepts and processes.



Asset Condition & Planning Summary
ACAPS4001 Poles

March 2014
Contents
1. OVERVIEW ....coovvviviviiiiiiiieieieeeeeeeeeeeeeee ERROR! BOOKMARK NOT DEFINED.
2. ASSET TECHNICAL DETAILS.....euuiiiii e 3
2.1. Description of ASSEt GrOUPING .....ccittiiiiiiiiiieieee e 3
2.2, ASSEt POPUIALION ..o 7
2.3, ASSEEAQGE Dal8l.....eiiieciiieei e 8
3. MAINTENANCE, FAILURE DATA AND COMPLIANCE ISSUES................ccoeee. 12
3.1. Maintenance Strategy and HiStOry...........cccccoiiiiiiiiii 12
3.2, Failure HiStOry......oooiiiiiii 12
3.2.1.  CorreCtive failUreS......cooe e 12
All poles 13
WWOOM POIES. ... s 15
Metal POIES/CONCIELE POIES .....cooviiiiiiiiiiiii 16
3.2.2.  Breakdown failUreS .........ccoviiiiiiieii e 18
4, OTHER INVESTIGATIONS/PLANS .....oovtiiiieeiieeteeeeeeeeeesssesssssssssssssssssssssssnsssnnnnsnnnn 22
4.1, Current INVESHGALIONS .........uiiiiiiiiiiiiiiiiiieieeiiiee et e e eeeeeereeeeeeeeereeene 22
5. RISK ASSESSMENT ..., 23
5.1. Consequences Of ASSEt FailUre...........uuiiiiiiiiiiiiiiis e 23
5.2. Probability of ASSet FailUre..........ccovveiiiiiiiii e 24
5.3 RISK MALIX .ccciiiiiiiiiieeeee e 24
5.3.1. Risk level — corrective and breakdown failures.............ccooeviiiiiiiiinnennn. 24
5.3.2.  Risk driver identifiCation ............ccooooii 25
6. RISK REDUCTION OPTIONS ANALYSIS....ccoiiiiiiiei e, 26
6.1. RISk RedUcCtion OpPtiONS.........cciiiiiiiiiiiiie e e e e e e 26
6.1.1. Option 1 — Do nothing (run to failure) ............ccovvveiiiiin e 26
6.1.2. Option 2 — Age based proactive nailing (life extension)........................ 26
6.1.3. Option 3 — Age based proactive replacement...............ccevvvvvviiineeennnnns 26
6.1.5. Option 5 — Replacement following corrective failure ............ccccceeeeees 27
Option 5a — Replacement (like fOr IKe)...........uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiviieieeieeeieeeeeeeeeeeeeee 27
Option 5b — Replacement (NEW tECNNOIOGY) ........vuuvrurririieiiiiiiiiiiiieieeeeeeeeeneeeeeeeeeeeeeee 27
(ST @ o] 1To] g 53 @40 1<) 112 o S 27
6.3. Risk Assessment of OPtiONS........ccovvviiiiiiii i 29
6.3.1. Option 1 — Do nothing (run to failure) ............ccovvvviiiiiii e, 29
6.3.2. Option 2 — Age based proactive nailing (life extension)........................ 29
6.3.3. Option 3 — Age based proactive replacement...............cccevvvvviiieeeeennnns 29
6.3.4. Option 4 — Nailing (life extension modification) following conditional
fallure .o 29
Option 5a — Replacement following conditional failure (like for like) ...............eevevennnnee 29
Option 5b — Replacement following conditional failure (new technology) ................... 29
6.4. Cost Benefit Analysis of Options ... 30
6.4.1. NPV @NaAlYSIS.....uuuuuuiiiiiiiiiiiiiii s 30
6.5. Preferred OPtion ... 33
7. CURRENT PROGRAM SUMMARY ....oottiitiitiiiitiiieeieeeeeeesessssesssssssesessesssesmrn. 35



8. PROPOSED PROGRAM ...ttt 36

8.1. Program, Timing and Development ... 36

8.2. Planning and Cost ASSUMPLIONS.........ccoiiiiiiiiiiiiiii e 36

8.3. Proposed Program — Quantities, Expenditure and Timing................c.o.ooe... 40

8.3.1. Total pole replacement Program..........cccoooeeeeerse s 41

8.3.2. Transmission OH Pole Replacement Program Reg ID:............ccceeennnn. 41

8.3.3. Distribution OH Pole Replacement Program Reg ID:.........cccooeiiiiiennn. 42

8.3.4. Pole Reinforcement Program Reg ID: ........coooiiiiiiiiiiii e 42
APPENDIX A: ANALYSIS OF HISTORICAL POLE DEFECT RATES..........ovvviviiiiiiiiiiinns 43



ACAPS4001 Poles

Executive summary

This document provides an overview of the analysis undertaken and the decisions made to ensure
the risks associated with the maintenance of overhead poles are managed in an efficient, safe and
cost effective manner.

Ausgrid aims to optimise the overall reliability, performance and safety of the electricity network
using the funding available for maintenance and augmentation work. This is achieved through the
implementation of appropriate asset management strategies that consider the condition, utilisation
and age of network assets, to ensure the optimised lifecycle cost for our customers.

During the development of the electricity supply network across Ausgrid’s distribution area,
overhead lines were seen as an efficient and effective means of electrifying developments as they
occurred. The period of the late 1960s through to the early 1980s saw rapid expansion of the
network, and in particular the overhead (OH) network, in an effort to supply power to a rapidly
expanding domestic residential and commercial environment.

Wooden support structures (poles) were seen as the ideal choice to support the OH distribution
network due to their inherent qualities: being easy to transport, handle and erect, the abundance of
poles available and the low cost at the time.

Ausgrid has more than 513,359 poles supporting the OH network across our distribution area. Pole
structures have varied over time, initially constructed of wood, and more recently made of
contemporary materials such as steel, concrete, fibreglass and fibre-reinforced material
composites, along with pressure impregnated timbers such as copper chromium arsenate (CCA)
poles and natural timber poles. Due to Ausgrid’'s diverse geographic and topographical conditions,
poles are of varying heights, materials and strengths.

This document considers a broad category of assets: OH support structures (poles) of all types of
construction materials including wood, steel, concrete, composite materials and wood reinforced
(nailed) poles. These OH support structures are utilised at all system voltages including sub-
transmission and distribution levels as well as those pole structures that support single pole, pole
top transformers. Steel lattice towers are considered separately in the appropriate ACAPS
documentation.

To optimise the overall reliability, performance and safety of the electricity network, Ausgrid uses
asset management strategies, which are detailed in the Replacement and Duty of Care Overview
document. These strategies consider the performance, condition, risk and utilisation of all electrical
network assets. More specifically, to demonstrate the need for continued prudent capital funding for
the replacement of poles, this document details the comprehensive analysis that has been
undertaken on this asset group which includes age profiling, failure analysis, risk analysis, options
analysis and cost benefit analysis.

Ausgrid has some of the oldest pole support structures in Australia with a number of the regal
species timber poles more than 80 years old, timber poles that average 45 years and concrete
poles at 55 years.

These poles have known failure modes that have potential to impact the security of the network,
and may also pose workplace health and safety issues to field operating, maintenance staff and the
community. It is essential that these failure modes are managed correctly, through a combination of
inspection, maintenance, preventative, corrective and remedial works, and eventual replacement.

The top three causes of asset failure are:
e  Rot below ground.

e  Rot/splits above ground.
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e  General age deterioration.

Following inspection and testing each year, a number of poles are determined to have experienced
a corrective failure, as they no longer meet the criteria to remain in service as documented in
Ausgrid’s Network Standard — NS 145 Inspection and Treatment Procedures (June 2011).
Wherever it is technically and economically feasible, Ausgrid proposes a condition based nailing
sub-program, followed by a 12-year (on average) like-for-like replacement.

It is expected the condition based nailing reinforcement will provide a 12-year life extension (on
average) for the pole and will effectively defer the capital replacement costs for the same period,
after which time the pole will be replaced. Only where nailing is not possible will pole replacement
be undertaken to address the risks posed by these assets.

This option also allows for a transition from uncontrolled failures to controlled failures within the
engineered support structure if functional failures occur in the future.

To date, Ausgrid, through its well defined asset management strategies has delivered manageable
failure rates, sustained safety and reliability outcomes and efficient costs. An integral part of this
strategy is efficient and effective maintenance standards and targeted replacement programs.

The Regulatory Project IDs covered in this document are:
REP_04.02.02
REP_04.02.34
REP_05.02.06

The total expenditure of these sub-programs during the 2010-14 regulatory period is summarised in
Table 1.

Table 1- Total expenditure of these sub-programs during the 2010-14 regulatory period

09/10 10/11 11/12 | 12/13 13/14

$50,328 $45,936 $44,861

A view of the current, planned and proposed sub-programs of works is summarised below in Figure

1.
Total Expenditure ($12/13) - ACAPS4001
$90,000,000
$80,000,000
7’
’
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—
$40,000,000
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Figure 1 — Total expenditure in 2012/13 dollars
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Asset Technical Details

2.1.

Description of Asset Grouping

A primary method of conveying electricity, especially over large distributed networks, is by
overhead construction, i.e. current carrying conductors and associated hardware, supported aloft
pole support structures. Pole structures have been in use since the first electricity networks were
developed, and continue to be utilised today because of their relative low lifecycle cost.

The primary function of a pole is to support the overhead wires that form part of the electricity
network in the air, out of reach of the public, and in the correct location in terms of other assets,
such as buildings, the ground, roadways, driveways, foot paths and vegetation.

Pole structures have varied over time. Initially they were constructed from regal species of
hardwood timbers (considered a class 1 for durability) such as Iron Bark, Tallowwood and
Turpentine and natural round poles in rural areas. Today, poles are made from contemporary
materials such as steel, concrete, fibreglass and fibre-reinforced material composites, along with
pressure impregnated timbers such as copper chromium arsenate (CCA) poles and natural timber
poles.

Poles come in a number of material, height and strength configurations, as either standard or
bespoke combinations, to suit a range of environmental and operating parameters. Owing to
Ausgrid’s diverse geographic and topographical conditions, a number of types of poles of various
strength and height configurations are acquired, either as routine items or as short order items, to
fill specific network, customer or environmental requirements. The following paragraphs provide a
brief overview of some of the predominant and emerging technologies either in use or soon to be in
use on the network.

CCA poles are pressure impregnated timbers, usually of a lesser durability (i.e. class 2 or lower).
The use of chemical preservative treatments aims to protect the pole and extend the service life of
this less durable material. Generally only the sapwood (outer layer) of hardwood poles is able to be
treated, due to the composition of cell structures within the timber, particularly in the heartwood
(centre of the pole). CCA poles are usually buried directly in the ground.

Conversely, natural round timbers are simply trees that have had their limbs and branches
stripped to resemble a more typical pole shape. However, due to the natural characteristics of
timber, there are large variances in size, shape, straightness and appearance within this type of
pole. Natural round poles, as the hame suggests, have no preservative treatment applied to them
and have their outer layer of sapwood intact, although this provides no structural support to the
pole. Natural round poles are usually buried directly in the ground.

Dressed timber poles are typically class 1 durability timbers, that have been dressed, i.e. had the
outer layer of sapwood timber removed. The dressed poles are typically octagonal in shape at the
base of the pole and are usually untreated, although some older dressed poles were chemically
treated with creosote, giving them a dark brown/black appearance. Accordingly, the chemically
treated, dressed poles are sometimes referred to as ‘tar’ poles. Due to the effects of creosote on
the skin and chemical residue in the surrounding earth, this treatment process has been largely
discontinued. Dressed timber poles are usually buried directly in the ground.

Nailed poles are timber poles of any type that have been deemed suitable, for technical and
economic reasons, for structural reinforcement using a hot dipped, galvanised steel reinforcing
member, to restore the groundline strength to an otherwise degraded timber structure. The
reinforcing steel member is driven into the ground alongside the pole and is physically bolted
through the pole to provide compression and bending strength, as well as torsional strength to the
pole, effectively returning the pole to a serviceable condition and deferring replacement for an
expected average period of 12 years.
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Concrete poles are steel reinforced, hollow section poles, made of concrete that has been
reinforced with steel to improve the performance of concrete that is subjected to bending forces.
Concrete by itself is extremely good at sustaining compressive forces, but poor at sustaining
bending forces. The addition of steel reinforcing allows the concrete to cope with these bending
forces without shattering, as the steel affords flexibility to the structure. Concrete poles come in two
main forms: cast and spun. Spun poles are the predominant modern form of this type of pole.
Concrete poles are usually buried directly in the ground, although pile foundations may be required
in certain circumstances where the footing foundation strength is not adequate for the design load.

Steel poles are hollow section structures usually made from mild steel that has been either hot-
dipped galvanised, powder coated, epoxy encapsulated or painted to protect the steel from the
elements and corrosion. Steel poles can either be directly buried in the ground, or attached to a
footing such as a rag bolt assembly, where the steel pole is bolted to a steel reinforced concrete
foundation.

Fibreglass and fibre reinforced composite material poles represent the latest advances in pole
technology and offer some advantages over traditional types of poles. Fibreglass poles are
particularly useful in difficult to access locations, as they are modular and lightweight. Fibre
reinforced composite poles have the advantage of being lighter than their concrete alternative and
offer superior fire performance to timber poles. ‘Titan’ poles, a proprietary product nhame, are an
emerging technology that is showing promise in terms of operational, handling, maintenance and
fire performance characteristics. Ausgrid has recently begun trialling these poles for suitability
across a number of locations and environments. This advanced technology is also considered a
risk reduction option, when poles eventually require replacement. As noted later in the document,
when replacement options are considered, this type of pole is also looking promising from an
economic evaluation perspective, as the life cycle cost appears favourable, largely due to reduced
maintenance costs.
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Figure 2 — These pictures are representative of the asset group
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2.2, Asset Population

There are 513,539 pole type support structures of all types presently in service across Ausgrid’s
network, including 60,274 that are purely associated with the street lighting business. Table 2
below shows the population of each of the three broad types of poles including wood, metal and

concrete poles.

Table 2 — Asset population of poles by region, by material type and by voltage level*

Transmission

Asset group Material type Distribution Street lighting Total
Concrete 159 287 922 1368
Cceo”:s?' Metal 2936 3120 171 6227
Wood 52034 406 2469 54909
Central Coast 55129 3813 3562 62504
Concrete 17 617 18 652
) Metal 1281 6273 36 7590
East region
Wood 39311 5260 44572
Not assigned 2 5 0 7
East region 40611 12155 55 52821
Concrete 112 13 1988 2113
Hunter Metal 298 2440 197 2935
Cellely Wood 35771 42 3579 39392
Not assigned 0 0 8 8
Hunter region 36181 2495 5772 44448
LT Concrete 166 20 2211 2397
Hur_lter Metal 237 8178 75 8490
region Wood 39227 244 5372 44843
Lower Hunter region 39630 8442 7658 55730
Concrete 79 95 569 743
Nf‘é‘giﬁ'e Metal 454 8155 53 8662
Wood 43865 636 6460 50961
Newcastle region 44398 8886 7082 60366
Concrete 434 914 27 1375
Northern Metal 1902 5915 96 7913
region Wood 92555 3861 2598 99014
Not assigned 0 1 0 1
Northern region 94891 10691 2721 108303
Concrete 21 428 14 463
rsé%ﬁ‘gr‘] Metal 2139 6995 84 9218
Wood 110859 6369 2458 119686
South region 113019 13792 2556 129367

*Note: The 60,274 dedicated street lighting poles included in the total number of poles above have been
excluded from this planning summary for forward forecasting purposes of pole replacement needs. They will
be addressed by a separate regulatory submission associated with the street lighting business. This leaves a

total of 453,265 poles covered by this document.
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Table 3 — Pole population by region*

Central

Newcastle Coast

52821 108303 129367 60366 62504 55730 44448

*Note: The 60,274 dedicated street lighting poles included in the total number of poles above have been
excluded from this planning summary for forward forecasting purposes of pole replacement needs. They will
be addressed by a separate regulatory submission associated with the street lighting business. This leaves a
total of 453,265 poles covered by this document.

The population of nailed poles across Ausgrid’s regions is shown in Table 4 below.

Table 4 — Region timber nailed pole population data

Region Nailed timber reinforced ‘

Central Coast 1448
East region 3194
Hunter region 991
Lower Hunter region 2778
Newcastle region 3648
Northern region 3212
South region 6558
ALL 21829

2.3. Asset Age Data

Ausgrid has some of the oldest pole support structures in Australia with a number of the regal
species timber poles being over 80 years old.

Age Distribution

Forcommissioned assets only

2000

20,000

15,000

Count of Scsets

10,000

5,000

01234507 830N HBBITREDNZBNSIDTARNN LB VNN BRI CARAOTERNNNNMGNTBR0NRGMG0TMEBNNNTINTINNTT TR H

Aot Age

Figure 3 — Total pole population — age profile

From the above graph it can be seen that there are 164,364 poles that are at the standard of life of
45 years or older.
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Table 5 — Total pole population age data

Standard
deviation

Total Pole Population 32.6 years 16.69 45 years 36.46%

Asset category Average age

Standard life % over standard life

Age Distribution
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Agset Age
Figure 4 — Wood pole population — age profile

From the above graph it can be seen that there are 151,977 wood poles that are 45 years old or
older.

Table 6 — Wood pole population age data

Asset category Average age iéi?ftﬂg Standard life % over standard life
Wood pole o
population 33.65 years 16.09 45 years 34.87%

Age Distribution

For commissloned assets only
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Assel Age
Figure 5 — Concrete and metal pole population — age profile

From the above graph it can be seen that there are 2,367 concrete and metal poles that are at the
standard life of 55 years or older.
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Table 7 — Concrete and metal pole population age data

Standard
deviation

Asset category Average age

Standard life % over standard life

Concrete and metal

pole population 24.04 years

18.89 55 years 15.42%

Age Distribution
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Age
Figure 6 — Timber nailed pole population — age profile

From the above graph it can be seen that there are 11,385 timber nailed poles over 45 years or
older.

Table 8 — Total pole population age data

Asset category Average age Standard life % over standard life

Total timber nailed pole

population 39.0 years 45 years 52.2%

00123 460 78 010111213 141516 17 15 10 20 21 22 23 24 26 26 27 28 20 30 31 32 33 39 35 30 37 38 30 40 41 42 43 44 45 40 47 43 40 60 51 62 53 54 65 60 57 68 50 00 61 62 6F 64 65 66 07 68 60 70 717273 T4 75 76 77 79 70 30 31 82

szt Age

Figure 7 — Reinstated pole population — age profile

Table 9 — Reinstated pole age statistics

Weighted average Standard
deviation

Asset category

Standard life % over standard life

Reinstated Poles 43.7 10.31 55 years 52.6%
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While the debate around standard accounting and achievable replacement lives of 45, 55 and 60
years for wood, concrete and steel poles continues, it is clear that Ausgrid’s experience will be
driven by its overwhelmingly large wood pole population. There are minor deviations seen in the
metal (9.5%) and concrete (0.5%) population, which have little material effect on the overall
requirements of the organisation’s asset base. Further detailed analysis can be found in
Appendix A.

Given the large variances seen in both the metal and concrete pole defect trends, and the relatively
small populations, Ausgrid has considered it prudent to forecast at a population level, allowing it to
utilise overall system trends in developing the network’s replacement and reinforcement needs, as
detailed further in this document.
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Maintenance, Failure Data and Compliance Issues

3.1.

3.2.

3.2.1.

Maintenance Strategy and History

The general approach for routine pole maintenance is to undertake an above ground and a below
ground inspection of the asset, to determine the condition and suitability of the pole to remain in
service. These tasks are generally covered by the overhead lines inspection maintenance
standards (OH0102, OH0103, OH0105, OH0107 and OH0112). These inspections are undertaken
on a five yearly inspection cycle, with the above ground and below ground inspections offset by 2.5
years. The above ground inspection process looks for defects such as cracks/splits, vehicle
damage, loose fittings/connections, condition of the cross-arm and associated hardware, and the
presence of rot/fungal decay or termites between the ground line and the pole top. The below
ground inspection process also includes the calculation and assessment of the pole’s residual
strength and suitability to remain in service, as the inspection assesses the pole from 350mm
below ground to 2m above ground line, with a hazard assessment identifying if further inspection is
required.

A major review of all maintenance standards associated with key network assets was undertaken in
FY2010/11. This involved reviewing the recorded failure history for the assets, assessing the
effectiveness of the maintenance practices and analysing the cost/risk trade-off to ensure the new
maintenance strategy will deliver acceptable levels of maintenance performance. The maintenance
tasks within each standard are also reviewed to ensure the maintenance activities manage the
reported failure characteristics, in terms of risk, consequence and cost to effectively prolong the life
of the asset.

This review for pole support structures analysed over 33,000 failure notifications that were created
between 01/07/2002 and 31/12/2008. Twenty-three new failure mode types were added and an
analysis was undertaken to determine if any additional maintenance tasks were required.

Ausgrid’s inspection and failure costs are examined for both individual failure modes and as a
group of packaged tasks, in order to determine the optimum period of inspection, given the relative
real and risk costs associated with the inspection activities. An overview of the MRA analysis
undertaken in 2011 is provided in MOI 011 F2 Review of Technical Maintenance Code OHO00 00 00
Overhead Lines 20.06.2011.

Previously, pole and line inspections were undertaken at four-year intervals. During the review it
was identified that it was possible to extend the pole and line inspection activities to five-year
intervals, provided that the two inspection maintenance activities remained offset by half the period,
to maintain the optimum period of inspection for these failure modes. The outcome of the analysis
was a move from a four-year inspection cycle (latitude six months) to a five-year inspection cycle
(latitude four months). In part this can be attributed to the well established and robust maintenance
and replacement practices that are in place to manage an ageing population.

In FY2011/12 (YTD 17 June 2012) there were 112,877 below ground maintenance inspections
undertaken on pole support structures on Ausgrid’s network. The total cost of this work was
$10,534,208.00, or just over $93.00 per inspection.

Failure History

Corrective failures

As noted previously, there are a number of material types used as pole support structures
throughout Ausgrid’s supply area, although the vast majority are wood or preservative impregnated
wood, steel or concrete. A fifth group of poles, known as nailed (wood) poles, also exists.

Over the past three years (FY2009/10 to FY2011/12), Ausgrid has experienced the following
corrective failures associated with poles:
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Corrective pole failures over time
2009/10 2010/11 2011/12 Total Average

8395 6131 6986 21512 7170.6

These corrective failures are discussed according to cause and material type below.

All poles

The failure cause data shown in Figure 8 below is from Ausgrid’s Corporate Asset Investment
Outcomes dashboard. The data includes both breakdown and corrective failure notifications
associated with all poles.

B Rt
B Zeneral Poledage defect

B Rot!splitsin uppersection of pole
W Termites
Corrosion
FPipe in pale
B Comosion - reinfarcement
Fale footing failure
B Cracking !/ splitting
W techanical Overload
B vehicle impact
Fire damage
0 Ground level changes ! erosion
B Vandalism/bushfirefage degradation ete.

B Failure of stay wire arrangement

Figure 8 — Total pole population — all material types top 15 causes of failure (by incidence)

Figure 8 represents the top 15 causes of all defects on poles of all material types, grouped into
common cause categories, e.g. all types of rot (brown, white, soft, etc) have been grouped together
as ‘rot’, so that the broad failure causes may be clearly visible. The top three causes are:

e  Rot below ground.
e  General age/deterioration.
e Rot/splits above ground.

Rot below ground and general age/deterioration defects, which reduce the strength of the pole and
therefore its ability to support the overhead network, are generally addressed by reinforcing.

The top 15 causes of failures that are capable of being addressed by the pole reinforcing (nailing)
life extension policy* are shown in Figure 9.

Note: It is Ausgrid’s policy to address pole failures by extending the life of the asset by nailing, whenever this option is both
technically possible and financially prudent, as per Network Standard NS145.
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Cause

Top 15 by

B Rot

B General Poledage defect
B Corrosion
. Termites
Fipe in pole
Fotf splits in uppersection of pole
B Fole footing failure
Corrosion - reinforcement
B Cracking / splitting
. Wehicle impact
B Fire damage
izround level changes ! erosion
W Mechanical Overload
B Lightning strike

Figure 9 — Total pole population — all material types top 15 causes of failure (by incidence) addressed by
nailing

The top three causes are:

e  Rot below ground.

e  General age/deterioration.
e  Corrosion.

The top 15 causes of failures that must be addressed by pole replacement, as they are not capable
of being addressed by reinforcing, are shown in Figure 10 below.

Cause
Top 15 by Kumber of De

. zeneral Polefage defect
I Rot/splitsin uppersection of pole
B FRot
W Termites
Corrosion - reinforcement
Carrosion
W Fipeinpole
Fole footing failure
B techanical Owerload
[l Cracking / splitting
B vehicle impact
Fire damage
0 Ground level changesf erosion
B Vandalismfbushfirefage degradation etc.

B Failure of stay wire arrangement

Figure 10 — Total pole population — all material types top 15 causes of failure (by incidence) addressed by
replacement

The top three causes are:
e  General age/deterioration.

e  Rot/splits in the upper section.
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e  Rot below ground.

Even in the case of defects such as rot/splits above ground, where these defects are not an
immediately dangerous defect, Ausgrid takes the opportunity to nail the pole and therefore achieve
the maximum life extension possible. Figure 12 illustrates Ausgrid’s commitment to reinforcing
wherever possible. When examined over time, the results show an average of just under
50 percent of defective poles have been nailed over the last eight years, peaking at over
55 percent.

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

Percentage of Poles Reinforced over time

Aj’fﬁ/:\f‘#\t —2

V

2004-05 2005-06 2006-07 2007-08  2008-09 2009-10 2010-11  2011-12
=0-% Reinforced of total condemned poles —&— Average Reinforcement rate 46.42%

Figure 11 — Percentage of poles reinforced over time

As the properties of pole materials and the associated failure modes differ considerably, the failure
history of each of the material groupings has also been separated for examination.
Wood poles

The failure cause data shown in Figure 12 is from Ausgrid’s Corporate Asset Investment Outcomes
dashboard. The data includes both breakdown and corrective failure notifications associated with
all wood poles.
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. Rt f splits in uppersection of pole
M Rot
B Termites
. izeneral Polefage defect
Fipe in pole
Fole footing failure
. Mechanical Owerload
Cracking [ splitting
B Fire damage
B Ground level changes{ erosion
B Yehicle impact
Failure of stay wire arrangement
[0 Planned replacement (not COMN or FAIL)
B Lightning strike

Figure 12 — Wood pole population — top 15 causes of failure (by incidence) addressed by replacement

The top three causes are:

e Rot/splits in the upper section.
e Rot below ground.

e  Termites.

Metal poles/concrete poles

The failure cause data shown in Figure 13 and Figure 14 is from Ausgrid’s Corporate Asset
Investment Outcomes dashboard. The data includes both breakdown and corrective failure
notifications associated with all metal and concrete poles.

Metal poles

Cause
Top 15 by

. zeneral Polefage defect
B Cormosion
B Fole footing failure
. “Wehicle impact
Zround level changes f erosion

“Wandalismfbushfirefage degradation eto.

Figure 13 — Metal pole population — top 15 causes of failure (by incidence) addressed by replacement

The top three causes are:

e  General age/deterioration.
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. Corrosion.

e  Footing failure.

Concrete poles

umber of

. General Polefage defect

B Carrasion - reinforcement

B Cracking / splitting

. “Wandalism/bushfirerage degradation etc.
Wehicle impact

Pole footing failure

Figure 14 — Concrete pole population — top 15 causes of failure (by incidence) addressed by replacement

The top three causes are:

e  General age/deterioration.
e  Corrosion.

e  Cracking/splitting.

Nailed timber poles

The failure cause data shown in Figure 15 is from Ausgrid’s Corporate Asset Investment Outcomes
dashboard. The data includes both breakdown and corrective failure notifications associated with
all timber nailed poles.
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Cause

Top 15 by Mumber of C

B General Foledage defect

B Rat

B Corrosion

W Termites
Fot/ splits in uppersection of pole
Fipe in pole

B Fole footing failure
Caorrosion - reinforcement

B Cracking / splitting

W Vehicle impact

B techanical Overload

Figure 15 — Timber nailed pole population — top 15 causes of failure (by incidence) addressed by replacement

The top three causes are:

e  General age/deterioration.
. Rot.

e  Corrosion of the nalil.

3.2.2. Breakdown failures

The factors described above are the primary condition drivers that lead to an asset being replaced,
as it no longer meets Ausgrid’s technical specification to remain in service. In addition, Ausgrid also
experiences a number of breakdown failures associated with these assets. Such failures occur as a
result of extensive degradation where the asset fails to support the overhead network and falls to
the ground. Owing to the nature of the asset, being embedded throughout the community in streets,
parks, reserves, bushland and private property, and as they are generally supporting live, exposed
mains and apparatus, the breakdown failure of a pole is an event to be avoided.

Over the past three years (FY2009/10 to FY2011/12), Ausgrid has experienced the following
breakdown failures associated with poles.

Breakdown pole failures over time

2009/10 2010/11 2011/12 Total Average
13 11 9 33 11

Figure 16 shows the typical results of severe degradation, in this case caused by termites, leading
to a full function failure of the pole. A full failure means the pole falls to the ground. In this case the
pole has fallen on to a vehicle in a suburban street.
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Figure 16 — The result of a breakdown failure of a wood pole caused by a combination of termite attack and rot

As part of its ongoing management approach to this group of assets, Ausgrid has been actively
seeking to reduce the number of breakdown failures within this asset class, due to the inherent
safety risks caused by poles falling and bringing down live mains and other equipment. Through a
combination of maintenance and replacement strategies, Ausgrid has had a meaningful impact on
the number of failures over time, as shown in Figure 17 below.
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Figure 17 — Ausgrid’s historical pole failures, per year

The number of failures detailed above across all types of poles, including dedicated street lighting
poles, is shown as a comparative performance measure year on year. When applied to the
equivalent population of poles on the network, i.e. including street lighting poles and columns,
Ausgrid is currently experiencing 0.18 failures per 10,000 poles, per year. This number of failures is
well below the industry benchmark of one failure per 10,000 poles, per year, although it sits above
the aspirational target of 0.1 failures per 10,000 poles, per year’.

It is worth noting that while the performance of the asset in broad terms is considered to be in line
with industry best practice, the risks associated with pole breakdown failures and the embedded
nature of those assets are such that all breakdown failures should be avoided wherever possible.
However, given the large population of poles (over 500,000 on the Ausgrid network), it would be
unrealistic to assume that a complete elimination of all breakdown failures is possible. Similarly, it
would also be unacceptable — from a business, community and regulatory risk perspective — to
allow poles to fall to the ground routinely, and to rectify these failures in a purely reactive manner,
despite this being the least cost replacement alternative. Put simply, the risks associated with
breakdown failures are too great to adopt a ‘run to failure’ strategy.

Ausgrid has a low incidence of breakdown failures of poles, largely due to the effectiveness of the
inspection and testing program which identifies condition issues prior to a pole failing completely.
Of the small number of poles that do fall, the vast majority of failures are caused by termites, rot
and fungal decay (in the case of wood poles), or rust in the case of steel poles. This is illustrated in
Figure 18.

2 Department of Consumer and Employment Protection Government of Western Australia -WESTERN POWER'S WOOD POLE
MANAGEMENT SYSTEMS: REGULATORY COMPLIANCE AUDIT 2005 -EXECUTIVE SUMMARY citing Electricity Council of NSW guide EC8 -1994
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Cause

Top 15 by Mumber of It

B Termites

B Rust

B ERot

B Fungal Decay

Figure 18 — Pole population — top 15 causes of functional failure (by incidence)
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Other Investigations/Plans

41.

Current Investigations

Poles are a long lived asset, anticipated to remain in service for between 25 and 65 years. As such,
any investigation into the life of the asset and any conclusions about the effect of asset age on
current and future replacement strategies and forecasting, must be developed over a significant
timeframe to achieve meaningful outcomes.

Ausgrid and its predecessor organisations have been actively involved in investigations into the
performance of pole structures for over 20 years. As part of Ausgrid’s ongoing development, a
number of trials have been, or are being, undertaken in the following areas:

e Ongoing investigation into timber preservative and termite treatment methods to enhance the
serviceable lives of these assets.

e Ongoing investigation into reinforcing and other life extension options, thus deferring the
capital replacement.

e Investigation into alternative pole construction materials, such as modern day ‘composite’
poles, with potential OPEX savings and enhanced asset performance characteristics including
life expectancy. There is also a particular focus on harsh/difficult environments such as
bushfire prone areas and marine/tidal environments when considering an asset’s performance
and life expectancy. ‘Titan’ poles, evaluated as a potential replacement alternative in the risk
reduction options evaluated under section 6.2, are one such composite material being
considered.

Ausgrid is also an active participant in industry forums and research opportunities with other bodies
such as the Energy Networks Association and the CSIRO, to better understand the behaviour
characteristics of pole support structures, their inspection and serviceable lives.

March 2014 22



ACAPS4001 Poles

5. Risk Assessment
5.1. Consequences of Asset Failure
Poles can fall for a number of reasons. The consequence of a pole support structure failure will
vary depending on location, pole type, construction, voltage and the type and amount of equipment
installed. However, because of the construction type of OH mains, and the location of the assets
being primarily located in publicly accessible lands that are immediately adjacent to roadways in
both residential and commercial areas, the consequences of failure are almost always significant.
The consequences of failure include:
e  Equipment falling to ground.
. Fire, including bushfire.
e  Electrical arc/flash burns.
e  Pedestrian injury/fatality.
e  Traffic disruption/injury/fatality.
e Adverse media attention.
e Potential or actual contact with live wires.
e Oilloss and environmental damage from pole mounted equipment.
e Loss of supply to a widely distributed area or critical supply e.g. hospitals.
The consequence inputs into the Replacement Program Risk Quantification Model are summarised
in Table 10 and Table 11 below. The consequence severity levels are as defined in Figure 6.7 of
the Maintenance Requirements Analysis Manual (AM-STG-10005).
Due to the variety of configurations of poles on the network, the Risk Quantification Model inputs
below are based on distribution poles in a bushfire area, as they represent the vast majority of the
poles on the network.
Table 10 — Risk Quantification Model Inputs
Environmental ‘ Damagesl/liability Adverse publicity
Consequence level 3 — Moderate "°° 1- Ir}ﬁigr;i)ficant 2 — Minor - 2 — Minor -4
ote
Probability_of outcome 10% 1% 20% 1%
upon functional failure

Notes:

1. Consequence level of Moderate refers to a serious injury requiring medical attention. This includes
sustaining an electrical shock or electrical burns by Ausgrid staff or the general public, due to a functional
failure of the pole which brings live mains and equipment to the ground, generates a mechanical impact,
contains the presence of high voltage and produces a risk to both the public and worker safety. The
moderate level also considers that the assets are geographically dispersed and physically embedded
throughout the community.

2. Consequence level of Insignificant refers to a near miss, as the risk of environmental damage is primarily
associated with minimal oil filled equipment, that represents a small population of poles, when poles with
pole mounted transformers are excluded.

3.  Consequence level of Minor refers to damagesl/liability ranging from $100,000 to $1,000,000 for litigation
associated with personal injury/death or property damage, resulting from either contact with mains or fire
initiated from asset failure.
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4.  Consequence level of Minor - adverse publicity including Adverse Local Media Attention & Multiple Major
Customer Enquiries associated with functional failures.

Table 11 — Risk Quantification Model Inputs — supply consequences

BT

Individual asset load at 8.07
risk (MVA)

Probability of load loss

: . 100%
upon functional failure
Average time to repair 8 hrs
Average time to restore 6 hrs

load

5.2. Probability of Asset Failure

Between July 2009 and June 2012 there were a combined 21,512 conditional failures raised for
poles. This represents approximately 140 corrective failures per 10,000 poles, per year.

Additionally, between July 2009 and June 2012 there were a combined 33 functional failures raised
for poles. This represents approximately 0.21 breakdown failures per 10,000 poles, per year.

5.3. Risk Matrix

While the precise nature of the risk associated with each option will vary according to the condition
and location of the pole, the risk of the likely failures has been established in Table 12.

5.3.1. Risk level — corrective and breakdown failures

Table 12 — Existing risk levels for poles corrective and breakdown failure risk levels

Steel mains/ACSR failure Likelihood Consequence Risk
Catastrophic failure of the pole due Electric shock leading to injury, Unlikely Catastrophic
to rot, termites or other driver electrocution/fatality of Ausgrid
employee or member of the
general public due to fallen
conductors™?)
Catastrophic failure of the pole due Bushfire risk caused from fallen Unlikely Catastrophic
to rot, termites or other driver assets
Catastrophic failure of the pole due Mechanical Impact Unlikely Major D4
to rot, termites or other driver (Note:1)
Failure of the pole due to rot, Mechanical Impact, eIectrjcaI Possible Moderate C3
termites or other driver hazard and fire risk "%
Failure of the nail Mechanical impact and electrical Unlikely Minor
hazard
Notes:

1. Catastrophic failures of the pole due to any driver are rare due to the combined asset management
strategy employed by Ausgrid, which includes a comprehensive inspection and testing maintenance
program and preventative maintenance program. Nonetheless, a limited number of failures do occur, so
the risk has been considered.

2. Failure of the pole, leading to a combination of likelihood and consequence of mechanical impact and
electrical hazard or possible and moderate, are considered to be representative of the vast majority of
failures on the Ausgrid network, due to the combined maintenance and replacement strategies for this
asset.
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Risk driver identification

Approximately 20 percent of Ausgrid’s OH network is located in bushfire prone lands, as defined by
the Commissioner of the RFS®, and this factor is one of the top operational and consequence risks
to the network. The other general inherent risks involved in owning and operating a large,
distributed network, particularly a network dominated by OH construction such as Ausgrid’s, means
that Ausgrid has a critical obligation to maintain the condition of its pole support structures. This
ultimately means the pole support structures must be capable of meeting their primary objective of
keeping the OH network in the air.

Ausgrid has an obligation to ensure a safe and reliable system of supply for its customers, its
workers and the community in general. Electricity supply networks are an essential part of the
infrastructure supporting the Australian community. Electricity supply networks differ from many
other essential facilities in that they are physically embedded throughout the community (in publicly
accessible areas), making network safety essential for both utility business employees who work in
and on networks, and for the community. In addition, continuity of electricity supply is essential for
those reliant on life support systems and for the avoidance of death and injury during extreme
weather events”.

Ausgrid’s pole population is ageing, and without significant and continued investment including
inspection, maintenance, reinforcement and replacement, the risk posed to all affected parties
(customers, workers and the community) will increase over time. There are a number of statutory
requirements that relate to the performance of a pole and its ability to maintain the overhead
network in a spatial location. If the pole cannot meet these fundamental requirements, then the
following obligations may not be fulfilled:

e  Minimum clearances to ground and other obstructions such as buildings/balconies, etc.

Minimum clearances across roads and driveways and routinely traversed locations.

Vertical alignment, in relation to roadways, of the pole structure itself.

Vertical and horizontal clearances between electrical circuits.

e Clearances to vegetation.
The following risk drivers are applicable to poles of all types:

e Asset Performance — degradation of supporting assets (poles) which have a function to
maintain the safety and reliability of the OH network. Increasing failure rates due to
degradation of the poles, if not managed appropriately, will lead to an unsustainable level of
risk.

e Duty of Care — Minimise the risk of electrical shocks/electrocution, mechanical impact and
bushfire due to pole failure.

e Compliance — Ensuring that the Ausgrid distribution network provides a safe supply of
electricity in accordance with Electricity Supply (Safety and Network Management) Regulation
2008.

% Each year Ausgrid receives information on bushfire prone land from the Rural Fire Service of NSW, which is incorporated
into the Ausgrid GIS for use in planning and operational activities.
4 Excerpt from Draft Australian Standard-AS5577 Electricity network safety management system.
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Risk Reduction Options Analysis

6.1.

6.1.1.

6.1.2.

6.1.3.

6.1.4.

Risk Reduction Options

As discussed in section 2, there are over 513,000 pole support structures on the network
embedded throughout the community. A number of options have been considered to reduce the
risk of these assets failing. In assessing these options, Ausgrid has considered industry guides and
standards such as DOC 017-2008 ENA Industry Guideline regarding the inspection, assessment
and maintenance of overhead power lines. Ausgrid utilises these guidelines to provide the
benchmark standard and to identify the available options for reducing the risks associated with this
asset type. Options considered include:

Option 1 — Do nothing (run to failure)

This approach assumes that no inspection, corrective or preventative maintenance will be
conducted, and that the assets will be managed by a purely reactive program following breakdown
failure.

Option 2 — Age based proactive nailing (life extension)

The proactive nailing of older OH support structures would provide a level of risk reduction that is
dependent on the scale of the program. Assuming a healthy network, it could be argued that a
systematic program of proactive nailing could go some way to managing the risk of failure, for a
relatively minor cost when compared to the proactive replacement of poles. This would occur if
sufficient levels of reinforcement were to take place year on year. The current average age of
Ausgrid’s pole support structures, at approximately 32.9 years, is well above the healthy state of
22.5 years. Given Ausgrid’s current population of OH pole support structures and an average
standard life of 45 years, a healthy network would require approximately 11,400 pole nailing tasks
to be undertaken per year, assuming that the oldest assets are nailed. Technical constraints,
however, mean that not all poles are suitable for nailing. Historically, approximately 50 percent of
poles that are found to be defective are suitable for nailing. This approach has the disadvantage of
not being targeted based on condition. A targeted program would aim to address identified and
quantified risk via an inspection program.

Option 3 — Age based proactive replacement

As for Option 2, the proactive replacement of older OH support structures would provide a level of
risk reduction that is dependent on the scale of the program. Like Option 2, age based replacement
has the disadvantage of not being targeted based on condition .

Option 4 — Nailing (life extension modification) following corrective failure

Following inspection and testing each year, a number of poles are determined to have experienced
a corrective failure, as they no longer meet the criteria to remain in service as documented in
Ausgrid’s Network Standard — NS 145 Inspection and Treatment Procedures (June 2011).

Ausgrid’s policy is to nail defective poles wherever it is technically and economically feasible. For
the purposes of economic modelling, it is assumed that the historical rate of nailing (approximately
50 percent of defective poles) will continue. Further, it is anticipated that the reinforcement will
provide a 12-year life extension (on average) for the pole from the time of reinforcement. This will
effectively defer the capital replacement costs for the same period, after which time the pole will be
replaced (12-year anticipated replacement). Only where nailing is not possible will pole
replacement be undertaken to address the risks posed by these assets.

This option also allows for a transition from uncontrolled failures to controlled failures within the
engineered support structure if functional failures occur in the future.
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Option 5 — Replacement following corrective failure

Failed poles that are not suitable for nailing for technical, financial or operational reasons must be
replaced to address the safety risks posed by these assets. Generally there are two decision
options in these cases: to replace like for like, or to replace with a new technology option. These
two cases are examined below.

Option 5a — Replacement (like for like)

Generally Ausgrid replaces OH support structures on a like for like basis. i.e. following technical
failure, the pole is replaced with a new structure of a modern equivalent type, size and rating,
where available. Where a situation indicates that a new technology may be beneficial and would
provide improved performance outcomes, this may be considered.

Option 5b — Replacement (new technology)

New replacement technology options are considered when the technical specification of the
existing pole structures are no longer considered suitable, when the operating environment has
changed, requiring an alternative design criteria to be satisfied or when a change to a new
technology (including material construction type) may provide improved service performance and/or
reduced OPEX obligations.

Options Costing

The NPV model was used to compare costs associated with the various options based on a single
unit replacement. The cost assumptions used to calculate the risk costs of the various options in
the model were:

e  The consequence of failure cost, as per the Risk Quantification Model, was $474,820.00.

e  The planned replacement cost was $10,700.00 (on average) across all pole types and sizes.
No reactive mark-up was applied.

e The average age of the population and the average replacement age were used to determine
the timing of initial and repeat failures.

e  An average life extension of 12 years was assumed for nailing, at an average cost of $830.00.

e  Maintenance costs were obtained based on system averages for these tasks, as per the
OPEX dashboard extract, which saw line inspections cost $55.61 and pole inspections cost
$93.32. There is an assumed inspection rate for Titan poles which equals $50.00.

The cost of Option 1 included:

e The calculated costs of functional failure, incurred at the average replacement life of 33.37
years, is $474,820.00

e Arepeat failure, and calculated costs of failure, based on the average replacement life of
33.37 years is at a cost of $474,820.00.

e Inspection costs were not included as this is a 'run to failure' strategy.
The cost of Option 2 included:
e Aninitial repair (nail) based on aged assets at a cost of $830.00.

e A probable cost of failure based on a reduced risk cost of $464,373.00, representing a 2.222%
reduction in risk, based on a program to address risk on an average 45 year life for poles.

e  The replacement of the pole, based on an average life extension of 12 years is $10,700.00.
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Full calculated cost of failure, based on the average age of replacement of 33.37 years, is at a
cost of $474,820.00.

The cost of Option 3 included:

An initial replace based on aged assets at a cost of $10,700.00.

A probable cost of failure based on a reduced risk cost of $464,373.00, representing a 2.222%
reduction in risk, based on a program to address risk on an average 45 year life for poles.

The replacement of the pole, based on an average life extension of 12 years is $10,700.00.

Full calculated cost of failure, based on the average age of replacement of 33.37 years, is at a
cost of $474,820.00.

The cost of Option 4 included:

Costs associated with the periodic inspection of overhead lines every five years.
Costs associated with the periodic inspection of poles every five years.

Inspection costs derived from system averages with line inspection costs at $55.61 and pole
inspection costs at $93.32.

A condition based nailing of the pole at a cost of $830.00, thus avoiding breakdown failure.

Planned replacement of the pole at a cost of $10,700.00, following a 12-year average life
extension.

A condition based nailing of the pole at a cost of $830.00, avoiding breakdown failure after
33.37 years, based on the average age of replacement.

The cost of Option 5a included:

Costs associated with the periodic inspection of overhead lines every five years.
Costs associated with the periodic inspection of poles every five years.

Inspection costs derived from system averages, with line inspection costs at $55.61 and pole
inspection costs at $93.32.

A condition based replacement of the pole, at a cost of $10,700.00, thus avoiding breakdown
failure.

A condition based replacement of the pole, at a cost of $10,700.00, avoiding breakdown
failure after 33.37 years, based on the average age of replacement.

The cost of Option 5b included:

Costs associated with the periodic inspection of overhead lines every five years.
Costs associated with the periodic inspection of poles every five years.

Inspection costs derived from system averages, with line inspection costs at $55.61 and pole
inspection costs at $93.32.

A condition based replacement of the pole, at a cost of $11,228.60 using a Titan pole, thus
avoiding breakdown failure.

A condition based replacement of the pole with a Titan pole, at a cost of $11,228.60, avoiding
breakdown failure after 33.37 years, based on the average age of replacement.
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Risk Assessment of Options

Option 1 — Do nothing (run to failure)

This option is not considered viable, given the level of risk posed to the community and Ausgrid
personnel in the event of failure. Ausgrid experiences an average of 7,181 failures of all types per
year under the current inspection testing, maintenance and replacement regime. If a purely reactive
strategy were to be adopted, the failure rates and the level of risk posed to the community would
increase to an unacceptable level.

Option 2 — Age based proactive nailing (life extension)

The risk posed by this group of assets is not adequately addressed by an age based program.
Probable risk reduction is not as significant as it would be under a targeted program, based on a
detailed condition assessment. This option is considered to be suboptimal, both economically and
technically.

Option 3 — Age based proactive replacement
As for Option 2.

Option 4 — Nailing (life extension modification) following conditional failure

The outcome of the NPV analysis for this option meets the economic requirements for the
business, while also satisfying the technical requirements. Nailing is the preferred economic option
as both nailing and replacement follow identification via a condition based inspection program,
which satisfactorily addresses the safety risk. If circumstances allow, reinforcement is the preferred
method over replacement.

Option 5a — Replacement following conditional failure (like for like)

Replacement on a like for like basis is considered only where nailing is neither technically nor
economically prudent. In most cases the decision to replace is based on technical considerations
that preclude nailing. A like for like replacement using the modern equivalent is the next preferred
economic option, as it satisfies the technical requirements at the next lowest cost.

Option 5b — Replacement following conditional failure (new technology)

Replacement with new technology (e.g. Titan pole), is only considered when nailing is neither
technically nor economically prudent and in circumstances where environmental, access, terrain or
bushfire performance are identified as critical elements. The NPV analysis shows that, for a
marginal increase in initial investment, improved performance characteristics can be acquired for
such situations. This is based on the current average lifecycle time for the existing population.
Should the Titan poles also achieve their forecast lives, anticipated to be well in excess of
traditional poles, then this margin will reduce further or may even be eliminated. This makes
replacement with a Titan pole particularly suitable for selection as a replacement alternative in
bushfire prone areas, difficult terrain and marine environments.

Table 12 below details the likely risk reduction that would be achieved by each of the options
outline above if they were to be adopted.
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Option

to failure)

Do nothing (run

Existing risk

Likelihood

Unlikely

Consequence

Catastrophic

Risk

Age based
nailing

Possible

Moderate

C3

Table 13 — Investment option residual risk

Risk after option applied
Likelihood

Unlikely

Consequence

Catastrophic

Possible

Moderate

C3

Age based
replacement

Possible

Moderate

C3

Possible

Moderate

C3

Condition
based nailing

Possible

Moderate

C3

Unlikely

Minor

Condition
based
replacement
(like for like)

Possible

Moderate

C3

Unlikely

Moderate

D3

Condition
based
replacement
(new
technology

Possible

Moderate

C3

Unlikely

Moderate

D3

6.4.

6.4.1.

Cost Benefit Analysis of Options

NPV analysis

Table 14 indicates that the recommended option is Option 4 — Nailing (life extension modification)
following conditional failure. This option provides the required level of risk mitigation at the lowest
cost for managing pole failures. This is primarily driven by avoiding the cost of failure and
associated consequences, through the timely assessment of condition and remedial actions. The
relative advantages of the various options have also been assessed and are shown in Table 15.
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Table 14 — NPV Analysis®

Option NPV
Discount Rate - 2%| Discount Rate |Discount Rate + 2%
Run to Failure $ (911,410.53)| $ (880,205.13)| $ (856,885.72)
Planned Reinforcement Non-
conditional $ (444,999.82)| $ (429,841.59)| $ (419,060.07)

Planned Replacement Non -
conditional $ (475,214.82)[ $ (451,107.43)| $ (434,870.19)

Planned Reinforcement On condition
(12 year hard time Replace Like for

Like) $ (5,265.89)| $  (4,285.16)| $ (3,531.54)
Planned Replacement On Condition
(Like for Like) $ (11,658.34)| $ (11,025.31)| $ (10,593.13)

Planned Reinforcement On condition
(12 year hard time Replace New

technology - Titan Pole) $ (5,380.85)| $  (4,392.25)( $ (3,623.70)
Planned Replacement On condition
(New technology - Titan Pole) $ (11,133.46)| $ (10,911.07)| $ (10,702.00)

Using current Discount Rate
According to this analysis, the recommended option to take is  $ (4,285.16)
This option is highlighted in green.
Using Discount Rate + 2%
According to this analysis, the recommended option to take is  $ (3,531.54)
This option is highlighted in light green.
Using Discount Rate - 2%
According to this analysis, the recommended option to take is  $ (5,265.89)
This option is highlighted in light green.

Notes:
1. Referto section 6.2 for the costs associated with this economic evaluation.

2. The NPV model output shown above is extracted from the NPV model titled “NPV Spreadsheet -
20140321 Condemned Poles FINAL March 2014.xlsm”.

3. The model uses a discount rate of 10 percent. Discount rates of 8 percent and 12 percent are also
shown for comparison.

Table 15 — NPV outcomes

Advantage Disadvantage
Least expenditure required of all Remedial actions only deal with the current condition
alternative programs. issues of the poles impacted.

1. Do nothing

. Reactive costs for switching and staff will be
(run to failure)

required for reactive replacement.
Failures of poles would be expected to increase, i.e.

® Ref: MONAER_Submissions\2014\Mains Working Files\NPV Spreadsheet\NPV Spreadsheet - 20120711 Condemned
Poles v2 Nov 12.xIsm.
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Option ‘

Disadvantage

more poles falling over, largely in public spaces.
Failures increase the likelihood of a significant
incident, particularly where a combination of risk
drivers are present.
The number of conditional and functional failures
will increase as the average age of the asset
increases, although conditional failures will remain
hidden. Safety and bushfire risks associated with
these failures will also increase.
This strategy does not manage the increasing
average age of the population.
This strategy is not sustainable.

Age based nailing does not consider the actual

2. Age based

This strategy is based on the age of
installation. Program development is
therefore relatively easy as it is based on
age information.

Cheaper than replacement.

condition of the assets to be replaced. Some assets
will be nailed prematurely leading to a suboptimal

unsupported, which makes them degrade further,

Failures are expected to increase as the assets are

outcome for the network in terms of cost. At the
same time, poles that may have significant
conditional issues, may in fact be left in service

even to the point of functional failure, while older
poles are being nailed.

not being nailed on current condition information
following assessment.

3. Age based
replacement

This strategy is based on the age of
installation. Program development is
therefore relatively easy as it is based on

Age based replacement does not consider the actual
condition of the assets to be replaced. Some assets
will be replaced prematurely leading to a suboptimal

age information.

This strategy may reduce the average

age of the asset group to a sustainable

replacement level over many years, if the

oldest assets are replaced at suitable
levels.

outcome for the network in terms of maximising
serviceable life. At the same time, poles that may
have significant conditional issues, may in fact be
left in service, which makes them degrade further,
even to the point of functional failure, while older

poles are being replaced.

Failures are expected to increase as the assets are
not being replaced on current condition information
following assessment.

More expensive than nailing.

4. Condition
based nailing

Addresses both the corrective and
breakdown failure issues associated with
poles.

Detailed condition assessment means
only those assets that require remedial
actions are addressed.
Cheaper than replacement.
Fifteen year life extension achievable on
average.
Deferred capital investment.
Reduction of safety risk associated with
failed poles.
If functional failures occur in the future, a
transition from uncontrolled failures to
controlled failures exists within the
engineered support structure.

Requires pole to be in a sound condition and
technically suitable for replacement.

Life extension of 12 years is not an ‘as new’ fix and

will require replacement at a later stage.

5a. Condition
based
replacement
(like for like)

Addresses both the corrective and
breakdown failure issues associated with
poles.

Detailed condition assessment means
only those assets that require remedial

actions are addressed.

More expensive than nailing.
Capital investment is required much earlier than
nailing.
Technology still susceptible to environmental
conditions such as termites and rot.
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Option ‘ Advantage ‘ Disadvantage
Provides an ‘as new’ outcome.
Forty-five year standard life expectancy.

Reduction of safety risk associated with
failed poles.

Planned replacement assists effective
allocation of constrained planning, design
and project delivery resources.
Planned replacements allow pole
replacements to be methodical and
efficient.

Methodical replacement practices have a
low impact on the community as work
consultation and notification can be
implemented.

Methodical replacement means resources
can be efficiently allocated to prevent
repeated future interruptions to these
areas.

Planned replacement will expedite a
reduction of safety risk associated with

failed poles.
5b. Condition Addresses both the corrective and More expensive than nailing, and like for like
based breakdown failure issues associated with replacement.
replacement poles. Capital investment is required much earlier than
(new Detailed condition assessment means nailing.
technology) only those assets that require remedial

actions are addressed.
Provides an ‘as new’ outcome.

Less susceptible to environmental
conditions.

Forty-five year standard life expectancy.

Reduction of safety risk associated with
failed poles.

Planned replacement assists effective
allocation of constrained planning, design
and project delivery resources.
Planned replacements allow pole
replacements to be methodical and
efficient.

Methodical replacement practices have a
low impact on the community as works
consultation and natification can be
implemented.

Methodical replacement means resources
can be efficiently allocated to prevent
repeated future interruptions to these
areas.

Planned replacement will expedite a
reduction of safety risk associated with
failed poles.

Reduced Opex via new technology.

6.5. Preferred Option

The option that provides the required level of risk mitigation at the lowest cost for this group of
assets is Option 4 — Condition based nailing, followed by a 12-year (on average) like for like
replacement. This solution will be adopted as a guiding principle, and executed where possible.

March 2014 33




ACAPS4001 Poles

Where planned reinforcement cannot be undertaken for technical, financial or operational reasons,
planned replacement is the next preferred option. Based on the analysis of pole nailing rates in
section 3.2.1 this will occur in approximately 50% of cases.

Owing to the relatively small differences in NPV (one to two percent) between like for like
replacement and replacement with new technology (Titan poles), replacement with either type is
prudent. However, there is a preference (subject to ongoing trials and competitive market
availability) for new technology poles to be installed in bushfire prone areas, due to their superior
performance and reduced risk of failure under such conditions.
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7. Current Program Summary

Ausgrid has a long standing replacement program for poles of all types and voltages across the
network. The current program is based on detailed analysis of the needs of the business and is
driven by condition information obtained through inspection and testing. Detailed criteria on
serviceability limits, as well as inspection and testing requirements, are documented in Ausgrid’s
network standards, specifically NS 145.

The current program has been very successful in addressing the risks posed by these assets
across Ausgrid’s large, geographically dispersed network. As noted in the discussion on failures,
Ausgrid has experienced approximately 7,181 failures on average per year, over the past three
years. The poles that were able to be nailed represent the best financial outcome while still
addressing the risks. Those assets that were not suitable for nailing then became part of the
replacement plan. A summary of the current replacement plans for poles is shown in Table 15.

Table 16 — Summary of current pole replacement programs

09/10 10/11 11/12 12/13 13/14
REP_04.02.02 Pole Replacement
DMOH 42,608,084 | 38,347,956 | 38,066,220 |57,033,762] 61,869,775
REP_05.02.06 Poe Repacement
TMOH 4,103,929 | 5,369,323 | 5,635,937 | 4,874,288 | 5,000,000
Total $000 49,138 44,838 43,702 61,908 66,870

On average, approximately 50 percent of the poles that are found to be defective are nailed, and
the remainder are replaced. Detailed information on the current program is tracked and reported
every month via performance and operations reports, which provide Ausgrid with an excellent
opportunity to understand both the progress of the current programs and also use this information
as a valuable tool to inform and shape our future programs of work. The programs of work detailed
in this document have been developed on the basis of the current programs, and are an extension
of the programs undertaken in this period to address the risks.
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Proposed Program

8.1.

8.2.

Program, Timing and Development

The proposed timing of the program is based on the forecast corrective failure rates anticipated
over the next regulatory period and is based on the historical defect rates experienced to date.
Poles deteriorate over time due to a number of environmental factors, eventually requiring some
remedial action, such as nailing or eventual replacement.

Ausgrid has monitored the current and previous pole replacement and inspection programs and
used this historical performance information to project the forward requirements for replacement
and nailing, based on condition. As poles are found to be defective, they are programmed for
remedial action, based on priority and severity of defect.

An overview of the historical information and forecast is provided in the next section. The nature of
this program dictates the timing and quantities of replacement and nailing required to address the
identified risks. Through appropriate forecasting of historical performance, Ausgrid aims to
establish the required quantities and timing of works as accurately as possible; however, year on
year variances may occur when specific condition issues are encountered that may change the
program profile. Where nailing is technically suitable, capital replacement may be deferred by an
average of 12 years. This effectively restores the ground line strength of the pole to a suitable level
via the reinforcing structure. Where nailing is not suitable, replacement must occur without delay.

The outputs of the risk quantification Model provide the following risk mitigated/cost ratios:
Transmission Pole replacement 39.65
Distribution Pole Replacement 115.78

Planning and Cost Assumptions

In conjunction with the economic analysis of the options for each sub-group program, the following
points have been considered in determining program delivery through planned replacement:

e Historical failure data, including consideration of the historical and projected defect rate,
following conditional assessment.

e Inspection frequency.
e  Asset population data.

e Age profile and anticipated end of life extension capabilities of existing reinforcements — 12
years.

e Legislative requirements.

e Asset management philosophy as outlined in the Ausgrid Maintenance Requirements Analysis
Manual.

e Consideration of the need to develop long-term sustainable asset management, maintenance
and replacement strategies and outcomes.

The historical failure data was examined in detail throughout section 3.2. In a more general sense,
the trend in corrective failures detected via the inspection programs provides an indication of the
likely future needs of the business in terms of the replacement quantities required.

Ausgrid’s preferred option is to reinforce wherever possible, in order to realise the life extension
benefit provided by this low cost solution. The following data and information is based on the
historical percentage and numbers of poles that have been replaced, and those that are projected
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to require replacement, as they are not suitable for reinforcement. Figure 19 shows the historical
percentage of poles found to be defective and requiring replacement between FY2005/06 and
FY2011/12.
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Figure 19 — Defective poles found for reinforcement as percentage of poles inspected

In forecasting the number of defective poles requiring reinforcement, it is evident that FY2010/11
appears to be abnormal in terms of the overall trend, based on the inspection results. Accordingly,
this year was removed from the data set to allow for a more representative forecasting curve to be
established, as shown in Figure 20.
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Figure 20 — Defective poles found for reinforcement as percentage of poles inspected

Although a number of curves were produced that fit this data set, some with higher regression
values, the logarithmic curve appeared to represent the data set most appropriately. The curve
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shows a flattening of the percentage over time, while remaining highly correlated to the data set.
Alternative curves and coefficients of correlation are detailed in the associated Excel spreadsheetG.

As shown above, the number of defective poles has been increasing over time from a base of 1.67
percent of the poles inspected in FY2005/06, to 2.64 percent in FY2011/12, with a peak of
3.54 percent in FY2009/10. Based on a logarithmic projection, this is anticipated to stabilise over
the forthcoming regulatory periods as the ability to reinforce poles normalises at around 2.6 percent
of poles inspected. This situation will, however, give rise to an increasing requirement to replace
defective poles that are not able to be reinforced due to technical considerations.

In addition to the increasing defect rate requiring a replacement solution, consideration must also
be given to the need to replace pole structures once the life extension (reinforcing) has come to the
end of its useful life. The graph below shows the year of removal, based on a 15-year useful life, of
the existing reinforcements on the system up to 2019.
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Figure 21 — Defective reinforcements by year of removal

A life estimate of 15 years was placed on the reinforced structure as an average life extension for
investigation purposes. Alternatives of 10 years (based on original product warranty) and 20 years
(based on the composition of the steel reinforcing structure) were also considered, and ultimately
discounted, as either being too conservative or overly optimistic. Ultimately a 12-year average life
extension was chosen as a balanced approach, as supported by Energy Networks Australia
participants experience. Given that the ultimate life extension gained is dependent on the condition
(and continued deterioration) of the wood structure, rather than the steel reinforcing product itself, a
twelve year average life extension for the purposes of modelling was considered prudent.

The proposed program aims to mitigate the risks posed by this group of assets by progressively
increasing the pole replacement program to cater for the increasing forecast number of poles
requiring replacement, and the replacement of reinstated poles as they approach the end of their
useful lives. Over time it is anticipated that the program will approach levels of replacement that are
in line with the ‘steady state’ required replacement quantities, given appropriate average
replacement lives.

e Analysis of Pole Replace and Nail - 04-05 to 11-12 and Regulatory forecast 2028 a.xlsm.
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Figure 22 — Defective poles found for replacement as a percentage of poles inspected

In a similar forecasting process to that undertaken for nailed poles, the historical percentage of
poles inspected that have required replacement has been analysed, to determine a robust
projection of future requirements. Although a number of curves were analysed for use as a
forecasting tool, the power equation shown in Figure 22 above returned the highest co-efficient
correlation to the data, and also represented the best match in terms of shape.

The reason for this level of fit is two fold:

1.

The curve continues to project an increase in poles that will require replacement over time,
which both fits the historical experience and relates to a progression towards a healthy state
replacement rate, given the achievement of an appropriate replacement age. While the exact
appropriate age for Ausgrid’s pole population, composition and operating environment can be
debated, it is clear that the current levels of replacement are not sustainable at a population
level that is currently achieving replacement levels of 0.75% of the population — this is
equivalent to an assumed replacement life in excess of 130 years. This point is illustrated by
Figure 23, showing the relationship between the percentage of the population replaced per
year and the implied life.
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Figure 23 — Relationship between replacements per year and implied life of assets

The curve allows for future growth, but does so in a moderated way, that both allows the
organisation time to meet the capability requirements, and avoids steep increases or changes
to the required volume of replacement and expenditure. When coupled with the forecast
removal of previously nailed poles that have extinguished the life extension benefits afforded
by nailing, the program moves Ausgrid from its current untenable situation to a more positive
future position over the next two regulatory periods. The future position will succeed in
achieving a forecast, where the implied life of poles moves down to more realistic levels of just
below 90 years by 2019 and 60 years by 2024.
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Proposed Program — Quantities, Expenditure and Timing

Table 17 — Proposed Replacement sub-program All Poles and Pole Reinforcement

14/15 15/16 17/18

Total expenditure on the program to address defective OH support structures is shown in the
following tables, including pole reinforcement and replacement forecasts. The proposed future
program aims to address the ongoing compounding replacement drivers of poles that are coming to
the end of their serviceable life, and those that have already undergone life extension via
reinforcement. In terms of previous and future program expenditure, the program delivers a
relatively smooth progression over the next two successive periods. This is achieved by adopting a
conservative forecast curve that is inclined towards a plateau, and incorporating the removal of
previously reinforced poles as they reach their end of life, Further refinement of the model will be
undertaken during the next period to further hone the forecast and progressively smooth the
transition into the larger population of reinforced poles, particularly in the 2020-2024 regulatory
period. Noticeably, there is an apparent disconnect between the forecast expenditure in the
remaining two years of the current period and the starting point of the next. While it is envisaged
that these stretch targets have been set, and may be achieved by the use of overflow contractors,
experience to date indicates that a smooth transition from 2011/12 expenditure to the forecast
2014/15 expenditure levels is more likely, and the step will effectively be removed as a result.
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8.3.1. Total pole replacement program
Table 18 — Proposed Pole Replacement program (DM and TM)

15/16 16/17 17/18 18/19

8.3.2. Transmission OH Pole Replacement Program Reg ID: 05.02.06
Table 18 — Proposed Transmission Pole Replacement sub-program

14/15 15/16 16/17 17/18 18/19
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8.3.3. Distribution OH Pole Replacement Program Reg ID:04.02.02

Table 19 — Proposed Distribution Pole Replacement sub-program

14/15 16/17 18/19

Note: Pole supports associated with single pole Pt’s are addressed under a separate ACAPS document.

8.3.4. Pole Reinforcement Program Reg 1D:04.02.34
Table 20 — Proposed Pole Reinforcement sub-program (DM and TM)
14/15 16/17 18/19
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Appendix A: Analysis of Historical Pole Defect Rates

As noted in preceding sections of this document, Ausgrid’s pole population comprises a number of types of
poles, including wood metal and concrete, There is some degree of debate at present within and across the
industry of what constitutes a reasonable replacement age for these groups of assets, and is worth some
discussion here with respect to the approach Ausgrid has taken to address this issue in developing its
forward view of the replacement and reinforcement needs of these assets.

Ausgrid’s population of poles is heavily skewed, with almost 90% of the population being wood poles of
various varieties. In order for true comparisons to be drawn about the behaviours of the sub-types
(wood/metal/concrete), the inspection and defect data, replacement cost and network composition, both from
an historic and forecast program need to be understood. In order to understand the behaviour of these sub
populations, an analysis of the historical performance by material (wood metal ad concrete) and sub type eg
natural round, treated timber etc, was undertaken, specifically looking at the % of defective poles found year
on year, to determine if a meaning full forecast could be developed on the basis of the behaviour within each
sub group. The result of the analysis is provided below:

Pole Defect Rate by Material Sub type

30.0%

== Concrete Not assigned
25.0% == Concrete Cast (not reinforced)
—=—Concrete Cast reinforced
20.0% === Concrete Spun reinforced
=] S0
% ./ —&—Metal Not assigned
@
L
a / —+—Metal Aluminium
» 15.0%
< = Metal Stainless steel
a
S = \etal Steel
b3 0
10.0% ‘/ —4—Metal Telescopic concrete filled
== Wood Not assigned
5.0% 777%'— - *.".<T ~e—Wood Natural round
- - Wood Dressed
>.,,/ — S\
0.0% __M_‘ Wood Full length CCA
2008 2009 2010 2011 2012 Wood Full length creosote impreg

Year

Figure X —Analysis of Historical Pole Defect Rates by material sub-type

The results by material sub-type as depicted above show that as based on percentages there are some large
variances across material sub types, and there are some interesting observations to be made. The trends in
the various wood pole populations appear to be more uniform, than those seen in both the metal and
concrete groupings. Further, the year on year variance seen in both metal and concrete poles, implies that
the defect rate per annum is not stable, and as such its usefulness as a predictor of future performance is
diminished. Finally, the performance of wood poles and in particular wood dressed poles very closely follows
the total population defect rate as a percentage of poles inspected. These observations at the material sub-
type, are further illustrated by grouping the sub-types at the material level as shown below:
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Pole Defect Rate by Material type
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Figure X — Analysis of Historical Pole Defect Rates by material type

As shown above there are significantly large variations in the percentage of poles defected year on year
within both the metal pole and concrete pole populations, with a factor of 2 difference between some years.
Wood poles on the other hand are performing fairly consistently, and as anticipated due to the
overwhelmingly large proportion on the overall population, effectively mirror the overall pole base.

Whilst the debate around standard accounting and achievable replacement lives of 45, 55 and 60 years for
wood, concrete and steel poles continues, it is clear that Ausgrid’ s experience will be driven by our
overwhelmingly large wood pole population, with minor deviations seen in the metal (9.5%) and concrete
(0.5%) population having little material affect on the overall requirements of the organisations asset base.

Due to the large variances seen in both the metal and concrete pole defect trends, and the relatively small
populations, Ausgrid has considered it prudent to forecast at a population level, allowing us to utilise overall
system trends in developing the network’ s replacement and reinforcement needs, as detailed further in this
document.

March 2014 44



ACAPS4001 Poles

Appendix B: Supporting Documentation

Reinforcing

Document Name Location
Pole Equipment Count \\Eahobcfp01\fsd\MONAER_Submissions\2014\Mains Working Files\Asset
Condition Reports\ACAPS4001_Poles\Supporting docs - Photos, Popns etc\
Equipment Pole Count (WTMGO007a) - 20130110.xIsx
ENA Life Extension of pole | \\EahobcfpO1\fsd\MONAER_Submissions\2014\Mains Working Files\Asset

Condition Reports\ACAPS4001_Poles\Supporting docs - Photos, Popns etc\PPCF
2011.pdf

WESTERN POWER'S WOOD | \\Eahobcfp01\fsd\MONAER_Submissions\2014\Mains Working Files\Asset
POLE MANAGEMENT | Condition Reports\ACAPS4001_Poles\Supporting docs - Photos, Popns
SYSTEMS: etc\Report_Wood_Pole_Aud.pdf

REGULATORY COMPLIANCE

AUDIT 2005 -

NPV / Optimisation model | \Eahobcfp01\fsd\MONAER_Submissions\2014\Mains Working Files\Asset
analysis Condition Reports\ACAPS4001_Poles\Supporting docs — Photos, Popns etc\NPV

Spreadsheet — 20140321 Condemned Poles FINAL March 2014.xlsm

Pole Defect Analysis

\\Eahobcfp01\fsd\MONAER_Submissions\2014\Mains Working Files\Asset
Condition Reports\ACAPS4001_Poles\Supporting docs - Photos, Popns etc\PINS
and PASE for last 5 years by Material Type.xlIsx

Pole Functional Failures over

time

\\Eahobcfp01\fsd\MONAER_Submissions\2014\Mains Working Files\Asset
Condition Reports\ACAPS4001_Poles\Supporting docs - Photos, Popns etc\Pole
Failure over time2011_12 update.xls

ground guide

Pole Replacement Forecast \\Eahobcfp01\fsd\MONAER_Submissions\2014\Mains Working Files\Asset
Condition  Reports\ACAPS4001_Poles\Supporting docs - Photos, Popns
etc\Replacement and Reinstatement forecast FINAL 20140220.xIsx

Durability of Australian Timber in | \\Eahobcfp01\fsd\MONAER_Submissions\2014\Mains Working Files\Asset

Condition Reports\ACAPS4001_Poles\Supporting docs - Photos, Popns etc

Ausgrid NS145 Pole Inspection
and Treatment Procedures

Ausgrid Document System Balin

Ausgrid NS146 Safety Inspection
Procedure for Working on Wood
Poles

Ausgrid Document System Balin

Ausgrid NRS166 Line Inspection

Ausgrid Document System Balin

Ausgrid NS220 Overhead
Design Manual

Ausgrid Document System Balin

AS7000, Overhead Line Design

Australian Standard

Maintenance
Analysis Manual

Requirements

Ausgrid Document System Balin

Network Technical Maintenance
Plan

Ausgrid Document System Balin

Other Supporting information

\\Eahobcfp01\fsd\MONAER_Submissions\2014\Mains Working Files\Asset
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SUMMARY

Network Standard NS 145 describes the inspection and treatment procedures for poles.

ISSUE

For issue to all Ausgrid and Accredited Service Providers’ staff involved with the inspection
and treatment procedures for poles.

Ausgrid maintains a copy of this and other Network Standards together with updates and
amendments on www.ausgrid.com.au.

Where this standard is issued as a controlled document replacing an earlier edition, remove
and destroy the superseded document.

DISCLAIMER

As Ausgrid’s standards are subject to ongoing review, the information contained in this
document may be amended by Ausgrid at any time.

It is possible that conflict may exist between standard documents. In this event, the most
recent standard shall prevail.

This document has been developed using information available from field and other sources
and is suitable for most situations encountered in Ausgrid. Particular conditions, projects or
localities may require special or different practices. It is the responsibility of the local
manager, supervisor, assured quality contractor and the individuals involved to ensure that a
safe system of work is employed and that statutory requirements are met.

Ausgrid disclaims any and all liability to any person or persons for any procedure, process or
any other thing done or not done, as a result of this Standard.

Note that compliance with this Network Standard does not automatically satisfy the
requirements of a Designer Safety Report. The designer must comply with the provisions of
the WHS Regulation 2011 (NSW - Part 6.2 Duties of designer of structure and person who
commissions construction work) which requires the designer to provide a written safety
report to the person who commissioned the design. This report must be provided to Ausgrid
in all instances, including where the design was commissioned by or on behalf of a person
who proposes to connect premises to Ausgrid’s network, and will form part of the Designer
Safety Report which must also be presented to Ausgrid. Further information is provided in
Network Standard (NS) 212 Integrated Support Requirements for Ausgrid Network Assets.

INTERPRETATION

In the event that any user of this Standard considers that any of its provisions is uncertain,
ambiguous or otherwise in need of interpretation, the user should request Ausgrid to clarify
the provision. Ausgrid’s interpretation shall then apply as though it was included in the
Standard, and is final and binding. No correspondence will be entered into with any person
disputing the meaning of the provision published in the Standard or the accuracy of
Ausgrid’s interpretation.
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Introduction

This Network Standard describes the inspection, assessment and treatment
procedures for timber poles, reinforced poles, concrete and steel poles, composite
poles, fibre composite poles, lighting standards, lightning masts and water crossing
sign supports. These poles and standards represent a high capital investment by
Ausgrid. Correct maintenance protects this investment and contributes to the safety
of staff and the public.
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2 Definitions and References

2.1 Definitions

Blackbutt Timber
Species

Common-Use Pole

Composite Pole

Concrete or Steel Pole

Condemned Pole

Copper-Chrome
Arsenate (CCA)
Impregnated Pole

Creosote Impregnated

Pole

Defective Pole

Design Load

Blackbutt timber species are defined as a Durability Class 2
timber, according to Australian Standard 1720 ‘Timber
Structures’. Durability Class 2 timbers have a high natural
durability which may be expected to have a life of 15-25
years. Poles with Blackbutt timber are identified by the pole
disc indicating a species of '‘BB'.

A pole belonging to another public utility or authority, on
which Ausgrid’s wires are attached. The pole is mainly used
to carry conductors belonging to the owner of the pole.
These poles must not be inspected or treated.

A pole which has the below ground portion of a timber pole
replaced with a non-timber material, eg a steel reinforced
concrete stub or a concrete filled steel stub.

A pole manufactured with reinforced concrete or steel.

A condemned pole assessed by Ausgrid as requiring
replacement and usually marked by a single 70mm wide
orange band located 2.4 — 3.0 metres above ground and a
white painted diagonal cross at approximately 1.8 metres
above groundline.

Condemned poles must be removed from service or
stabilised without undue delay. If you find a pole you
consider to be dangerous, you must report it immediately to
the Ausgrid Supervisor/Contract Officer/Customer Supply
Office to ensure appropriate action is taken.

A debarked, naturally round timber pole, with the sapwood
pressure impregnated with Copper Chrome Arsenate (CCA)
timber preservative. CCA poles are a greenish colour. The
timber from CCA treated poles must not be burned, as the
fumes given off are highly toxic.

An undressed, fully sapped, lower durability class timber
pole with the sapwood impregnated with high temperature
creosote. Creosote pressure impregnated poles have a
distinctive dark-brown colour and may ‘bleed’ free creosote
when new.

A pole in service identified by a single 70mm wide orange
band located 2.4 — 3.0 metres above ground which, at the
time of inspection, was assessed as having a residual
strength of less than 50%, or an average wall thickness of
less than 70mm (at or below groundline), or other defects
such as vehicle damage which may affect its suitability to
remain in service.

Defective poles are assessed by Ausgrid for their suitability
to be replaced, reinforced, or returned to service.

The calculated load imposed upon the pole, under the wind
loading conditions adopted by the supply authority, to
comply with the requirements of the Network Management
Plan February 2009 and ENA C (b) 1 — 2006 Guidelines for
Design and Maintenance of Overhead Distribution and
Transmission Lines.
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Dressed Pole An untreated timber pole, generally high durability class
timber, which has been desapped and has a machined
Cross section.

Effect of Internal Internal defects, commonly caused by termites or fungal

Defects decay, can be considered pipes because rotten material
has no strength and can be ignored for the purpose of
strength calculation.

The outer 20-30mm of a pole does most of the work in
supporting the pole — hence the centre section of the wood
is of less structural importance.

An example using residual strength follows:

A wood pole has an internal defect that is half as wide as
the pole, located centrally. In a 400mm diameter pole this
gives us a pipe size of 200mm and a wall thickness of
100mm. If you use the formula from Section 3.3.5 you get a
remaining strength of 93%. This means even though all this
wood has gone from the middle, the pole has only lost 7%
of its strength.

Electricity Supply The network of overhead and underground transmission,

Network sub-transmission and distribution conductors and pilot
cables, owned by Ausgrid and passing over either public or
private property. Including the street lighting network
supplying street lighting luminaires.

Fibre composite pole are manufactured from fibreglass and
cement, spun on a mandrel into a tapered tubular shape.

Fibre Composite Poles  Ausgrid has two types of manufactured fibre composite
poles found on its network. They are fibre cement poles and
fibre plastics poles.

Fibre composite pole are manufactured fibre composite
pole from glassfibre and polymer resin.

Usually not recommended to be used on Ausgrid’s network
because of their poor bushfire performance.

Fully Supported Poles  Fully supported poles are those which cannot fall to ground
because their tops are held in place by conductors and/or
stays. Examples are stayed angle poles, poles supporting
conductors in three or more directions etc., where the
conductor tensions are balancing each other.

Joint-Use Pole A pole belonging to Ausgrid, to which another utility or
authority’s construction is attached.

Ausgrid maintains an integrated Asset Management
System (SAP) that records data in a SAP database. It
contains data related to the construction and maintenance
of Ausgrid's Network, including pole inspection and
treatment.

MAM Device Mobile Asset Management (MAM). Field device used to
record inspection results, update master data and create
notifications. Synchronising the device uploads / downloads
information with SAP.

Natural Round Pole An untreated timber pole with the sapwood still remaining.

Fibre Cement Pole

Fibre Plastics Pole

Pole A structure, excluding a steel tower, supporting the
Electricity Supply Network. This includes poles used as
support structures for Ausgrid maintained luminaries,
lightning masts, water crossing signs and poles used to
support Ausgrid’s electricity network inside substation
switchyards.
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Private Pole A pole not owned by Ausgrid. These include, for example,
private poles belonging to the NSW Roads and Maritime
Services, formerly known as NSW Roads and Traffic
Authority, (to carry lighting and signage on road bridges,
underpasses and overpasses) and private poles which form
part of a customer’s installation.

Regal Species Regal species hardwood poles are naturally highly resistant
to fungal and insect attack. These species are graded with
respect to their strength and durability. The highest grading
(grade 1) includes the ironbarks, tallow-wood, grey and
yellow box, and white mahogany timber species.

Reinforced (Nailed or A pole with the original foundation supplemented with a

Splinted) Pole structural support system. This system may consist of either
steel galvanised nails or splints, extending from below
groundline to varying heights over one metre above
groundline and attached to the pole by bolt or metal band.

Remaining or Residual Is the current strength of the pole as assessed by

Strength measurement of the loss of sound timber compared to the
strength of the pole when new as assessed by average
pole diameter measurement taken at nominal groundline.

Serviceable Pole A pole in service which is considered to be capable of
bearing its design load with a net residual strength of
greater than or equal to 50% and an average wall thickness
of 70mm or more (at or below groundline), and capable of
lasting another 5 year inspection cycle.

Specialist Pesticide An authorised Pole Inspector specifically trained and

Officer individually authorised by Ausgrid to carry out termite
treatment, other than bait installation, whose primary duty is
termite eradication.

Street Lighting Pole A pole used for the sole purpose of supporting street
luminaire(s). The luminaire(s) may be either installed on or
suspended from the pole.

Wall Thickness The wall thickness is a measure of the remaining good
wood after allowance has been made for internal defects
and any rotten or defective external timber.

Wet Hole Where water either exists in the hole as it is dug (e.g.
(including Free permanently wet ground) or enters the hole from the
Ingress of Water) surrounding soil immediately following excavation.

2.2 References

All work covered in this document shall conform to all relevant Legislation,
Standards, Codes of Practice and Network Standards including but not limited to:

2.2.1  Network Standards and Engineering Guidelines
Network Management Plan

NS 128 Specification for Pole Installation and Removal
NUS174 Environmental Procedures
SAP Training Manual (User Guide Appendix)

Utility Asset Management’s Technical Manual
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Australian and International Codes of Practice and Standards
AS 1720 ‘Timber Structures’.

AS 3818.11 Timber — Heavy Structural Products — Visually graded. Part 11: Utility
Poles

AS 2878/2000 Timber — Classification into Strength Groups.

AS 3566.1-2002 Self-drilling screws for the building and construction industries -
General requirements and mechanical properties

AS 3566.2-2002 Self-drilling screws for the building and construction industries -
Corrosion resistance requirements

AS 7000:2010 Overhead Line Design

Electricity Association Specification Drawing EAS 111

ENA Doc 01 National Electricity Network Safety Code - 2008

Work Health and Safety Regulation 2011 Exemption Order No.0004/12 (Appendix E)

Product Information

Product Information and Safe Handling Procedure for PEC and CCA Treated Timber
Poles and Cross Arms (NSW Electricity Supply Industry)

Product label for TERMIDOR® RESIDUAL TERMITICIDE
Product label for TERMIDOR® Dust Termiticide
Product label for NEMESIS Termite Bait

Training References
Pesticides Regulation 2009

Australian Qualifications Framework (AQF):
e Level 4 -such as ChemCert or SMARTtrain that includes units
- AHCCHMA401A — Minimise risks in the use of chemicals; and
- AHCCHMA402A — Plan and implement a chemical use program
e Level 3 - such as ChemCert or SMARTtrain that includes units
- AHCCHMB3O03A — Prepare and apply chemicals; and
- AHCCHMB304A — Transport, handle and store chemicals
Pole Inspectors Training (TAFE Course No0.27510)

NS 145 + NSAs 1670, 1693 & 1755



6 June 2001

Pole Inspection Process — Wood Poles

3.1

311

312

General

Poles which are not owned by Ausgrid (eg private poles and common-use poles) are
excluded from the requirements of this Network Standard and must not be inspected
or treated, unless detailed in other contract documentation.

The pole inspection procedure generally consists of:

e Above groundline visual inspection and sounding.
e Partial excavation, inspection and assessment.
e Full excavation and below ground inspection and assessment.
e Treatment and site restoration.
Specific requirements for each pole type are detailed in the relevant sections.

Poles where an attached Termite Tag, with all 3 segments (‘T" ‘T2’ and ‘T1") still
attached, identifies the pole as currently being under treatment, and are not to be
inspected as part of routine pole inspection. A pole with a Termite Tag consisting of
only the top, or top and second segment, (‘T’, or ‘T" and ‘T2)’ attached indicates
treatment has been carried out and initial control achieved, and full pole inspection
may be carried out as normal. Poles with a 3 segment tag attached are to be marked
on the daily pole inspection sheets as having ‘Active Termites’, and must be
checked in SAP to ensure an open ‘Pole-Inspect’ or ‘Termite-Treat’ work item exists
for that pole. If such a work item does not exist, a full pole inspection and treatment
process must be completed on these poles. Refer to Section 3.5.7 for further details
of the ‘Termite Tag'.

Defective poles that are supported by being attached to a new (replacement) pole,
are not to be inspected or treated. Defective poles that are not attached to a new
(replacement pole) are to be checked in SAP to ensure an open 'Pole-Replace’,
'Pole-Reinforce’ or 'Pole-Assess’ work item exists. If such a work item does not exist,
complete a full pole inspection and treatment, and immediately report the pole to the
Ausgrid Supervisor / Contract Officer to ensure appropriate action is taken.
Complete a Defective Pole Action (DPA) Sheet (see Section 7 and Appendix D).

Single Wire Earth Return (SWER) Substation Poles

The inspection and treatment of any SWER Transformer poles shall only be carried
out while the feeder is out of service (under access permit) and should be completed
in conjunction with Ausgrid’s annual inspection of SWER pole earthing installations
and in the presence of a member of Ausgrid’s staff authorised to carry out such
earthing installation inspections.

Partial Excavation

CAUTION

Extreme caution is to be exercised when excavating around a pole, particularly
those that have cables and other items attached to them. Where a cable enters the
ground from a pole, it should NOT be assumed that the cable enters vertically, nor

that it is clear of the remaining inspection area around the pole.

Partial excavation should be carried out around poles on non-load bearing faces
(Neutral axis) of the pole prior to full excavation. The purpose of partial excavation is
to allow an examination of part of the below-ground section of the pole so it can be
determined if it is safe to fully excavate. Partial excavation is only carried out in an
unloaded or supported axis (Neutral axis).
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Excavating Paved Surfaces

Paved surfaces around direct buried poles must be removed to allow below ground
inspection, however concrete kerbs must not be cut or damaged. Paving tiles shall
be lifted and removed or the edges of continuous paving sawcut, so that a
rectangular inspection area is defined around the pole for a minimum distance of
200mm from the pole. Any pole that has continuous paving installed within 200mm
of the pole is to have the paving saw-cut away to give at least 200mm minimum
clearance around the pole and cold mix installed in accordance with the site
restoration section.

After completion of the inspection and treatment process the paving tiles that have
been shaped to fit neatly around the pole shall be put back as they were found. All
other surface material inside the defined inspection area shall be removed from site.
Where decorative concrete driveways or paths exist within 200mm of direct buried
poles, the customer and Ausgrid must be notified and agreement obtained prior to
any cutting and removal being undertaken.

Note: Direct buried poles must be accessible for below ground inspection. Where
they are found in locations where they cannot be correctly inspected, such
as shown above, either the obstruction must be removed to facilitate
inspection or the pole relocated. A pole concreted in as shown is
dangerous because it's below ground condition cannot be determined and
fungal decay is likely to flourish in the high moisture environment.
Situations where the full pole inspection process cannot be carried out
must be reported to the Ausgrid Contract Officer or Distribution
Engineering Mains Services.

Pre-job Hazard Assessment Check (HAC)

Ensure that the work area is safe and that all work is carried out in accordance with
the applicable safe work method statement (SWMS), and provisions of the Work
Health and Safety legislation and Ausgrid’s requirements.

Perform a Pre-Job Hazard Assessment Check (HAC). The assessment must include
above ground hazards (for example: loose sapwood, forgotten tools, loose fittings) to
ensure that the pole is safe to work under.
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Timber Pole Inspection
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Figure 3.3.1 Timber Pole Inspection Flowchart is shown below.

TIMBER POLE INSPECTION FLOWCHART (Fig 3.3.1)

START

Perform Hazard
Assessment
(HAC) 3.2

Can environment
be made safe to
continue?

Is it safe to
continue with
Inspection?

Rectify situation and
proceed with
inspection

Inspect Pole for defects
listed in 3.3.1

Remove any fasteners or

advertising material from

pole - check for termites
3.3.1 (g) Termites

. Complete termite
Have active

notification
termites be;w procedure where
identified? necessary

l

If Nasutitermes continue

Sound pole above GIL in
accordance with le— with & complete full pole
3312 inspection & treatment

L—»{ iniAms. Complete a DPA

Remove any loose
sapwood up to 2 metres
331(b)

Termite
Procedure

Is there loose sapwood
above 2m that is
considered
hazardous?

Carry out an inspection if
sounding indicates a
defect 3.3.1 (1) (g)

Report situation to
Ausgid

Measure the original
diameter D, of the pole
33

Above G/L inspection

Is pole to be
excavated for
inspection? (See

Is pole
defective?
(33.7)

OUPUNCIS) MO[DE]

Mark pole in

Contact Ausgrid Contract
Officer / Supervisor
immediately

Is pole to be Internally
Inspected? (See

Expose GIL area around pole and
excavate sufficient soil for internal
inspection & carry out internal
inspection - see
3.3.3. Carry out strength
assessment

Is the pole considered
dangerous or less
than 25% strength?

Fully excavate around pole to 350mm
depth. Remove old bandage
3334

Did you find termites
below G/L during
excavation &
inspection?

Carry out below G/L
inspection and

e

Do no more work, make the
worksite safe & immediately|

report the situation to
Ausgrid

Have these termites in
the soil or pole been
previously reported?

Complete termite
notification procedure
where necessary

Termite
Procedure

This inspection requires
liquid termiticide treatment -

3.335

Is the pole considered
dangerous or less than
250 strength?

Does timber
degradation extend
below 350mm?

carry out treatment when
asked below

Do no more work, make the
worksite safe & immediately|

report the situation to
Ausgrid

accordance with

Where inspection results dictate: -
Perform any additional internal
inspections as required in accordance
with 3.3.3.8

Contact Ausgrid
Contract Officer /
Supervisor immediately

Is pole failure
imminent?

Complete Defective Pole
Action Sheet for
Contract Officer

12

Record all inspection results

sheet as required.

Is termite Instigate Termite

Calculate pole's
residual strength
334&335

Is the pole considered
dangerous or less than
25% strength?

Do no more work, make the
worksite safe & immediately’

Excavate to a maximum
depth of 400mm

Does timber
degradation
extend below
400mm?

Immediately report
situation to Ausgrid

Does this
inspection require
liquid termiticide
application?
3542

Carry out
preservative
treatment in

accordance with

LIQUID TERMITICIDE

If this inspection requires liquid
termite treatment to be carried
out then do so now in
accordance with section 3.5.3

l

report the situation to
Ausgrid

I

inspection follow-
ups.

follow up
required?

Backfill excavation in
with

section 3.3.8

Figure 3.3.1: Timber Pole Inspection Flowchart
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3.3.1  Above Ground Pole Inspection Process — Timber Poles
Inspect the timber pole above ground as follows (&) to (h) inclusive:

(a) Inspect pole for defects listed below:

Depth in Ground:

— Failure to place a pole deep enough in the ground can severely reduce the
stability of the pole.

— Itis important to be aware if the ground level has been lowered relative to
the pole, refer to Figure 3.3.2. A pole will lose significant stability with any
reduction of depth in ground. Typically, road re-alignment work may result in
a pole having less depth in ground. Look for evidence on the pole of an old
‘ground level’ mark, or ‘high tide’ mark to indicate that the pole is no longer
as deep in ground as originally installed. Appendix A describes the correct
height of pole discs, which are a good indicator of pole sinking depth (refer to
NS 128 for the correct pole sinking depths). In addition, in the ex-Mackellar
district, poles were marked with a ‘T’ shaped notch 10 feet from the base of
the pole. Great care should be exercised before digging out a pole that has
less depth in ground than when originally installed. Where doubt exists the
pole should be reported to the Ausgrid Supervisor / Contract Officer and
inspected before any excavation is carried out.

L : Ground

Stability:

100% 73% 51%
Figure 3.3.2: Effect of Depth in Ground on Stability

-

—~—

Vertical Alignment. Look for reasons why the pole is leaning and the
consequences of the lean such as reduced conductor clearance or traffic
obstruction caused by pole leaning into a traffic lane or driveway. A pole
leaning in ground, as opposed to a pole that is vertical in-ground but has a
permanent bend due to a heavy load, is to have its lean in degrees noted in the
inspection report. A pole leaning more than 10 is to be classified as defective.
Complete a Defective Pole Action (DPA) Sheet (see Section 7 and Appendix D)
and mark the pole in accordance with Section 3.3.9. The angle of the pole must
be accurately measured using an approved device capable of providing
accurate reading. Estimates of lean taken by eye will not be accepted.

Fire-damaged CCA treated timber (see Appendix C).
Fungal Decay. Brown Rot, White Rot, Soft Rot and White Pocket Rot.

Fruiting Bodies. Look for decayed timber and fruiting bodies on pole. Where
fruiting bodies are identified, the pole is to be sounded in that region of the pole
and an internal inspection carried out. Where fruiting bodies are identified
above 2 metres, it is to be reported. Fruiting bodies above 2 metres are to be
inspected by a qualified pole inspector when arrangements can be made for
equipment to allow the work to be carried out.
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Termites. The search for active termites will consist of the following
procedures:

1.

Gently break open any mudded termite galleries looking for active termites.
An old hacksaw blade or a drill can be helpful in investigating mudded
checks in poles that extend deep into the wood. A mirror to direct sunlight,
or a torch, is helpful in checking for active termites.

Cut away any loose sapwood where external termite damage exists.
Termites may be found under intact sapwood.

Remove all external above ground plastic plugs and check for mudding
and termites inside the hole. Use a Borescope to check for active termites
inside the pole where evidence of termites exits (a Borescope is an
essential tool when carrying out this work). It is often necessary to drill
additional holes above ground line when searching for termites. Following
treatment, termites will commonly abandon previous areas of infestation
and move elsewhere and may only be found by drilling additional
inspection holes. It is less damaging to the pole, and therefore preferable
to drill in the neutral axis or into an existing check in the pole above
groundline when searching for termites. Termite inspection holes should be
no larger than 12mm diameter, and treated with Preschem rods and sealed
with Black plugs when finished.

Knot holes, Grub Holes, and Checks. Any knot holes within 1 metre of
ground line are to be reported, together with the diameter of the knot. Knot
holes, grub holes and checks are to be treated in accordance with Section
3.3.6.11. Look for termite flight holes in the ground line region and determine if
they are borers or possible Glyptotermes Sp termites.

Stays. Ensure stays installed in ground have a firm footing. Check stay tension
and carry out visual on footing looking for defects.

(b)

(©

(d)

(e)

Prior to excavation around the base of the pole or the stripping of any loose
surface material from within the inspection area, all protruding fasteners
(including nails) and advertising materials are to be removed from the surface
of the pole. It is acceptable, where many fasteners such as nails and staples
exist on the surface of the pole, that they may be driven flat so as not to
present a hazard, rather than complete removal of each fastener. The
surface of the pole shall be visually inspected for evidence of termite activity,
fungal decay, and any other defect including those listed below. Wood poles
must not be painted. Where paint is found on wood poles it must be removed
or reported to the relevant Supervisor / Contract Officer.

If evidence of termite infestation exists, and a termiticidal dust or bait is to be
used, avoid disturbing the termites as much as possible. Complete the
Termite Treatment Report Form (see Section 7 and Appendix D) and attach
a ‘Termite Tag’ (Stockcode 91975) in accordance with Section 3.5.7.

If no termites are present or if active termites have been sighted and a liquid
termiticide will be used to treat the termites, sound the pole above ground
line in accordance with Section 3.3.1.2. If a termiticidal dust treatment or bait
is to be used, no sounding or general excavation is to be carried out, other
than the minimum necessary to prove the pole’s integrity. (See Section
3.3.1.1 for procedure where termites are found above ground-line and a
termiticidal dust or bait is to be used.)

Except for Copper Chrome Arsenate (CCA) impregnated poles, decayed and
loose wood up to 2 metres above ground is to be removed with an axe.
However care MUST be taken not to damage the heartwood with the axe.
Where loose sapwood exists on any timber pole above 2 metres that is
considered hazardous, report the pole to the Ausgrid Supervisor / Contract
Officer to ensure appropriate action is taken. Complete an SAP Pole Defect
Report Sheet (see Section 7 and Appendix D).
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(f) Inspect the timber where sounding indicates a defect exists. Where the
defect is external, all defective timber must be removed so the full extent of
the defect is revealed and can be measured. Pay particular attention to areas
under loose sapwood because fungal decay commonly proliferates in these
areas. If at any stage during your inspection you consider the pole’s condition
to be potentially dangerous, or it appears to be loaded close to or beyond its
available capacity, or appears to be in danger of immediate collapse you
must stop work, make the work site safe and immediately report the pole to
the Ausgrid Supervisor / Contract Officer so appropriate action can be taken.
Complete a Defective Pole Action (DPA) Sheet (see Section 7 and Appendix
D). Sound timber must not be removed to get to the fungal decay nor should
sound timber be removed to retain a symmetrical appearance. Every effort
should be made to avoid the ‘hour glass’ effect by tapering off chipped areas.
Where it is difficult to determine the extent of deep external pockets of rot
without damaging adjacent sound timber, a drill should be used to probe and
measure the extent of the defect.

(g) Where the defect is internal, inspect in accordance with Section 3.3.2.

(h) If any external decay is found on a Copper Chrome Arsenate (CCA)
impregnated pole with a disc date after 1991, it MUST be immediately
reported to the Ausgrid Supervisor / Contract Officer to ensure appropriate
action is taken. Complete a Defective Pole Action (DPA) Sheet (see Section
7 and Appendix D). The pole shall not be scraped or cleaned with any tool at
this time, however the remaining tasks of the inspection procedure shall be
carried out.

Procedure where Active Termites are found and a Termiticidal Dust or Bait is to be
Used

When active termites are identified in a pole prior to excavation around the pole, all
above ground visual checks must be completed, but no sounding or general
excavation is to be carried out, other than the minimum necessary to prove the
pole’s integrity. A check of the below ground condition of the pole is to be carried out
by scooping a minimum quantity of soil from one side of the pole in the neutral axis
and carry out an internal inspection 100mm below ground-line in accordance with
Section 3.3.3.4.

Where full excavation has already been carried out, the full pole inspection
procedure should be completed. The act of excavating around the pole will probably
have temporarily destroyed the subterranean galleries causing extensive
disturbance to the termite activity and only minimal additional disturbance will result
from the full inspection procedure being completed.

If active termites have been sighted complete a Termite Treatment Report Form
(see Section 7 and Appendix D).

Sounding a Wood Pole

You must sound the pole as part of the above ground inspection, and again as part
of the below ground inspection. When performing sounding of a pole you must
concentrate on both the sound that is developed and the amount the hammer
rebounds:

e A good pole will ‘ring’ or resonate when correctly struck with a hammer. The
hammer blow will generate a distinctive solid sound, a sharp ‘whack’ or hard
‘tap’, and a noticeable rebound when struck.

e A bad pole will not ‘ring’ or resonate, but give a dull ‘thud’ or a soft ‘thump’
sound and a small, or no rebound.

The external surface of the pole near the bottom of the excavation cannot be readily
struck with a hammer but must be tested by striking with a rounded point bar as
outlined below.
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Above Ground

It is important to thoroughly sound the pole near groundline because this is the most
likely location for defects to occur.

Above ground sounding of a timber pole shall be performed using the ball of a ball
pein hammer.

Test the timber pole by striking it firmly with a hammer. The ball of a ball pein
hammer is commonly used because a consistent sound will be generated regardless
of the angle at which the ball strikes the pole, but the pole must be hit firmly in order
to generate an indicative sound. Other tools, such as a flat faced hammer, or the
back of an axe, shall not be used for above ground sounding unless Ausgrid is
confident in the ability of the Inspector and the Inspector has been individually
authorised by the Ausgrid Supervisor/Contract Officer.

Where the timber surface is affected by minor decay it is necessary to hit the pole
harder in order to compress the decayed timber and generate an indicative sound.
Where a ‘good’ sound cannot be generated this generally indicates a defect. Loose
sapwood will generate a defective sound and must be investigated to confirm it is
only loose sapwood giving the bad sound. The defective area must be investigated
by removal of decayed timber if on the outside of the pole, or by an internal
inspection drill if the defect is internal.

General Procedure

Sounding prior to excavation must extend right down to groundline (to within 50mm),
and to as high as you can comfortably reach. To sound a pole it is necessary to
carry out at least 8 soundings around the circumference, one on each flat face of a
dressed pole, within 50mm of groundline, then at least 4 times around the pole at
each 500mm interval above groundline to as high as you can comfortably reach.
However some poles will need to be sounded at much closer intervals than the
minimum specified above, particularly where a defect is indicated at ground line.
Where defects such as fruiting bodies, knots, checks, termite damage, loose
sapwood, or other visual indicators are seen on the pole, a more thorough sounding
is required.

Internal Inspection of Poles

Internal inspections shall be performed using a brace and bit, suitable battery
powered drill or variable speed 240 volt electric drill. Other types of drills, such as
petrol, pneumatic or hydraulic shall not be used for internal inspections unless it is
necessary for the particular job being carried out and the operator has received
sufficient training and been individually authorised, having proven competency to
Ausgrid’s satisfaction.

Internal Inspections shall NOT be carried out on the following poles:

e new timber poles during the first five years from the disc date
e Copper Chrome Arsenate (CCA) impregnated poles.
UNLESS:
e the timber species is Blackbutt; or
e there is active termites in the pole, or
e evidence of fungal decay (a fruiting body is evidence of fungal decay), or
e sounding indicates a defect in the pole, or

¢ in any instance, on CCA poles over 15 years old, where the CCA treated timber
below groundline is defective (see Appendix A to determine pole age). That is,
where the treated sapwood below ground has become degraded, which is
generally indicated by the presence of soft rot and the formation of a ‘ladies
waist’ below ground line. This will generally, but not necessarily, result in a
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reduced diameter below groundline. We are relying on an intact treated
sapwood band to provide the pole’s strength. Where this timber in the critical
zone has been compromised, then the pole must be internally inspected; or

e a possible defect is indicated during the external inspection process — this will
generally necessitate an internal inspection at the location of the defect, NOT
100mm below groundline unless that is the location of the defect; or

e there is no pole disc (see Appendix A).

All inspection holes are to be treated in accordance with Section 3.3.6 and sealed
with blue or black plugs as applicable.

All below ground inspection holes are to be drilled at 45° to the pole (see Figure
3.3.3). All above ground inspection holes are to be drilled at 90° to the pole face
except the inspection holes for reinforced poles (Grey plug). These inspection holes
are to be angled upwards at five degrees so water will drain out. All inspection holes
drilled at the current inspection are to be sealed with Blue plugs, however, above
ground inspection holes for reinforced poles are to be sealed with Grey plugs to
identify their purpose.

Note:  Above ground inspection holes for reinforced poles must not be treated
with a timber preservative product. If these inspection holes are treated
with a preservative they will not be indicative of the true degradation at
future inspections.

Stockcodes
Item | Stockcode
Blue 30mm long 16mm by 10mm taper - Preschem 179451
01 PP12
Grey Plugs Special order
IMPORTANT

It is critically important to the life of a CCA pole that they not be routinely drilled until
such time as the effect of the pressure impregnated preservative has ceased and
timber degradation has commenced. Routine drilling from early in their life will make
them unserviceable long before their anticipated life is realised.

Drilling Assessment - Internal Inspection Methodology

The objective is to accurately assess the thickness of sound timber, and in so doing
determine the size and cause of any internal defect.

This assessment is carried out by drilling into the timber in the area to be assessed
in such a manner that the drill will indicate to the inspector whether it is penetrating
sound timber or not. The sound the drill makes, the smell of the wood shavings, the
feel of the drill, the resistance to its progress and how strongly the worm on the drill
pulls into the timber will all provide indications about the condition of the timber. It is
imperative that the drill not be pushed through the timber.

Internal inspection is carried out using a 14mm auger bit. Do not use a larger size bit
as this size has been found to produce consistent results while keeping the hole as
small as possible. Inaccurate drilling angles will generate inaccurate sound wood
measurements. It is necessary to be accurate to within plus or minus five degrees to
obtain an acceptable result.

Note: A Borescope shall be used for internal inspection of the pole where
termites are suspected to be present, or a pipe or internal void is found.
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Above Ground Line Inspection of Wood Pole

Following your above ground line sounding, carry out an internal inspection at any
point you consider a defect exists. Be aware that drilling holes in poles is destructive
to the pole and will ultimately make the pole unserviceable if too many holes are
drilled. However it is essential that, where timber degradation has taken place, the
minimum wall thickness be identified so the pole’'s residual strength can be
determined. Therefore, where sounding indicates that the pole has suffered
degradation and a defect exists, it must be internally inspected at the location where
sounding indicates the wall thickness is least.

Where the defect is external, all defective timber must be removed so the full extent
of the defect is revealed and can be measured. Pay particular attention to areas
under loose sapwood because fungal decay commonly proliferates in these areas. If
at any stage during your inspection you consider the pole’s condition to be
potentially dangerous, or it appears to be loaded close to or beyond its available
capacity, or appears in danger of collapse you must stop work, make the work site
safe and immediately report the pole to the Ausgrid Supervisor / Contract Officer so
appropriate action can be taken. Record all measurements in SAP and on a
Defective Pole Action (DPA) sheet (see Section 7 and Appendix D). Sound timber
must not be removed to get to the fungal decay nor should sound timber be removed
to retain a symmetrical appearance. Every effort should be made to avoid the ‘hour
glass’ effect by tapering off chipped areas. Where it is difficult to determine the
extent of deep external pockets of rot without damaging adjacent sound timber, a
drill should be used to probe and measure the extent of the defect.

If any external decay is found on a Copper Chrome Arsenate (CCA) impregnated
pole with a disc date after 1991, it MUST be immediately reported to the Ausgrid
Supervisor / Contract Officer to ensure appropriate action is taken. Complete a
Defective Pole Action (DPA) Sheet (see Section 7 and Appendix D). The pole shall
not be scraped or cleaned with any tool at this time, however the remaining tasks of
the inspection procedure shall be carried out.

Where the defect is internal, inspect as follows:

Internal Inspection Procedure

(@)  Drill carefully until you notice the first sign of an internal defect (clear out the
drill hole). Insert the gauge into the bored hole until it rests against the end of
the hole and record the reading.

CAUTION

Make sure that the scale on the probe you are reading is the correct one for the
angle at which you drilled the hole as it will result in incorrect measurements if not.

(b) Remove the probe and continue drilling. If after you start to drill again, you
feel the wood is still sound, then disregard the first reading and continue as in
Step (a). However, if your renewed drilling confirms the start of the defect
then proceed with the next steps. The recorded measurement is the front wall
thickness.

(c) Drill and record the measurement to the back wall of the defect. Continue to
drill until you feel that you have reached the far side of the defect and may
have encountered sound wood. Stop drilling and use the probe to take
another measurement (clear out the drill hole before using the probe).

Once again remove the probe and confirm that you did measure to the far
side of the defect accurately by continuing to drill another 20mm. As in step
(b) if you felt your reading is wrong then repeat step (c) again.

(d)  Subtract the measurement to the back wall, from the minimum diameter of the
pole. This will give you the wall thickness at the back of the pole.
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Note the measurements obtained and compare the two wall thickness
measurements (ie front wall ‘A’ and back wall ‘D;-B’ — references from DPA sheet).

Multiply the smaller of the two wall thickness measurements by two and subtract the
result from the minimum outside diameter of the pole (D). This gives you the
diameter of the internal defect (‘d’ measurement as used in the pole strength
calculation).

The result of ALL internal inspections must be recorded in SAP and on a Defective
Pole Action (DPA) sheet if the pole is found defective (see Section 7 and Appendix
D). However the largest defect size at each level shall be used in the residual
strength calculation for that level. Record the cause of all internal defects.

Assess the pole’s strength, in accordance with Section 3.3.5. A residual strength
calculation shall be carried out for each level of the pole where a defect has been
found and measured. The pole’s reported strength is to be the lowest of these
strength figures.

Record the type of internal or external defect found in accordance with Section 7
Reports.

Partial Excavation, Excavation and Below Ground Inspection - Timber
Poles

Cautionary Notes

1. Extreme caution is to be exercised when excavating around a pole, particularly
those that have cables and other items attached to them. Where a cable enters
the ground from a pole, it should NOT be assumed that the cable enters vertically,
nor that it is clear of the remaining inspection area around the pole.

2. Partial excavation should be carried out on non-load bearing faces (Neutral axis)
of the pole prior to full excavation. The purpose of partial excavation is to allow an
examination of part of the below-ground section of the pole so it can be
determined if it is safe to fully excavate. Partial excavation is only carried out in an
unloaded or supported axis (Neutral axis).

3. The below ground section of a pole is subject to thorough inspection between
ground line and 350mm below ground line. This section of the pole is commonly
referred to as the critical zone because it is subject to the most bending load and
generally suffers the greatest degradation due to the relative moisture and oxygen
levels in this layer of sail.

4. Concrete kerbs are not to be cut or damaged, however poles installed in close

proximity to concrete kerbs must be carefully probed in the area facing the kerb
because this area will retain moisture and is more likely to suffer fungal decay
damage than other areas around the pole.

5. The pole should be excavated such that a thorough testing of the pole can be

carried out using the rounded point bar from ground line down to 350mm below
ground line. No concrete (kerbs excepted), tree roots or other obstructions are to
be in contact with the pole or be in a position that prevents correct use of the
rounded point bar. Services, such as storm water pipes, are not to be damaged,
however where their location prevents a correct inspection being carried out it
should be reported to the Supervisor / Contract Officer.

Procedural Notes

1. Timber Poles less than 5 years old shall not be internally inspected except under
circumstances detailed in Section 3.3.2.

2. CCA pressure impregnated timber poles less than 15 years old, excluding
Blackbutt species, are NOT to be routinely excavated or internal inspected below
groundline except under circumstances detailed in Section 3.2.2.
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Original Diameter Measurement
Measure the original diameter (Do) of the pole in accordance with Section 3.3.4.

Partial Excavation, Internal Inspection

Expose the groundline area around the pole by lifting and removing paving tiles, or
carry out saw cutting and removal as required.

Do not excavate fully around a pole initially in case the pole has become
dangerously degraded.

Excavate only sufficient material to allow an internal inspection to be carried out in
the neutral axis 100mm below groundline. Where it is determined that the pole has
become degraded and the residual strength is 25% or less, and you consider the
pole to be loaded close to or beyond its available capacity, or it appears to be in
danger of collapse, do not continue with the excavation, refill the existing excavation
and immediately report the pole to the Ausgrid Supervisor/Contract Officer/Customer
Supply Office to ensure appropriate action is taken. Complete a Defective Pole
Action (DPA) Sheet (see Section 7 and Appendix D).

Where it is safe to proceed and no Coptotermes Sp termites have been identified,
fully excavate around the pole to a depth of 350mm. Remove the Bioguard Bandage
and dispose of in accordance with Section 3.3.6.8.

Inspect for termite activity in the excavation and the excavated soil. Take note if
active termites are sighted and complete a Termite Treatment Report Form (see
Section 7 and Appendix D) and install a ‘Termite Tag' as in Section 3.5.7.1. The
inspection should continue even if active termites have been identified, because they
have not been seen above groundline, only below ground in the soil, meaning
subterranean galleries have probably been dug up and considerable disturbance of
the termites has already occurred.

Scrape pole with a chisel pointed bar to remove loose soil and debris, as well as any
decayed timber.

Use a rounded point bar to test the soundness of the exposed timber as explained in
Section 3.3.3.7.

Below Groundline Internal Inspection

Before you fully excavate, carry out an internal assessment on the pole in the neutral
axis, at a depth of 100mm below the lowest point on groundline. To do this you must
scoop out a small amount of fill from the base of the pole at the place at which you
will drill. (Bore the hole at 45 to the pole's surface (see Figure 3.3.3).

Note:  Take into account the location of any attachments such as Underground to
Overhead (UGOH) cables, so that when deciding where to drill you do not
drill directly towards them, and keep in mind the pole’s diameter and how
far the drill is into the pole so as not to drill out the back of the pole and into
an attachment. If the pole has previously been bored where you wish to
drill, bore the new hole 100mm below the old hole, or on the opposite side
of the pole. Where internal inspections have already been carried out in
these locations internally inspect 50mm to the side of previous locations.
For information on how to find the neutral axis see Appendix B.

After measuring and recording the original diameter of the pole at ground line (Dg
measurement as used in the pole strength calculation),

e and carrying out the below ground timber pole external testing procedure in
Section 3.3.3.7.

e and recording the minimum diameter of the pole (D; measurement as used in
the pole strength calculation),

NS 145 + NSAs 1670, 1693 & 1755




17 June 2001

Carry out an additional internal inspection if testing with the rounded point bar
indicated an internal defect may exist. Test at the point below groundline where the
wall thickness is expected to be least.

Note: Drilling holes in poles is destructive to the pole and will ultimately make the
pole unserviceable if too many holes are drilled. However it is essential
that, where timber degradation has taken place, the minimum wall
thickness be identified so the pole’s residual strength can be determined.
Therefore, where sounding indicates that the pole has suffered
degradation and a defect exists, it must be internally inspected at the
location where sounding indicates the wall thickness is least.

Where:

e any pole test result shows that the pole has less than 25% residual strength;
DO NO MORE below ground inspection. Refer to Section 3.3.7.

e the pole test results show that the pole has more than 25% residual strength;
continue with the below ground inspection.

Carry out the internal inspection procedure as detailed in Section 3.3.2.3.

CAUTION

If you have found termite flight holes in the ground line region that may be due to
Glyptotermes Sp termites, pay particular attention when drilling for the characteristic
‘good wood / bad wood’ effect of a Glyptotermes infestation.

Note:  Ausgrid requires that all poles have an average wall thickness of 70mm or
greater (at or below groundline). If the average of the front and back wall
measurements obtained from internal inspections (ie front wall ‘A’ and back
wall ‘D1-B’) are less than 70mm, the pole is classified as defective.
Complete a Defective Pole Action (DPA) Sheet (see Section 7 and
Appendix D) and mark the pole in accordance with Section 3.3.9.

Where:

o this internal defect size is greater than 100mm, and

e the back wall measurement is smaller than the front wall measurement,
indicating the defect is increasing in size with depth, and

¢ the pole is rated serviceable to this point,

carry out another internal inspection at 200mm lower than the original, in the same
axis. Record the measurements as above. Where an internal inspection has already
been carried out in this location, internally inspect 50mm to the side of this hole.
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Original
Dia. of Pole

Minimum

Dia. of Pole\_

350mm

Defect

Figure 3.3.3: Drilling Angle Below Ground Line

Mark the pole immediately above ground line using yellow crayon, pointing down to
the location of the below ground inspection hole(s) that you drilled at the current
inspection and sealed with a Blue plug(s).

Rounded Point Bar

A rounded point bar (5mm radius point — Stockcode 180047) is used to test the pole
from the bottom of the excavation up to groundline. The bar may be dual purpose
with a chisel point one end and the rounded point on the other end. The chisel-end
being used to scrape soil and decayed timber from the pole. However this should not
detract from the prime use of the bar as a pole inspection tool. A bar weighing 6 kg
with a ‘rounded point’ ground hemispherically to a 10mm diameter (or 5mm radius
point) has been found suitable for inspection of most hardwood timber power poles.
However where softer timbers are encountered a larger radius tip is required to
ensure that wood fibres are not cut by the impact of the bar. It is important that use
of the bar does not result in permanent damage to the face of the pole, particularly
CCA poles, and under no circumstances is a sharp point to be used that will damage
sound timber.

Below Ground - External Testing Procedure

Sounding of wood poles below ground line is carried out with a hammer to as far as
can be reached, then a rounded point bar. When using the bar, strike the pole firmly
at the base of the excavation so the bar strikes the pole where it meets the soil. The
bar should deflect off the pole if it is solid, the point of the bar embedding itself into
the soil at the base of the excavation. After testing at the base of the excavation, the
bar should then be used to impact the pole immediately above this point, then test
again every 50mm in a vertical line up to ground line. The pole should be tested in
this manner at least every 100mm around the pole. It is critical that this procedure be
carried out rigorously and methodically to ensure the safety and strength of the pole.
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ROUNDED POINT BAR
Timber —— Groundline
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/1

Figure 3.3.4: Sounding with Round Pointed Bar

Particular attention must be payed to the area of the pole at, and below, the bottom
of the excavation. If severe decay exists deep below the excavated area, there will
commonly be detectable decay near the bottom of the excavation. In most instances
the pole’s condition will improve with depth, however under some conditions the pole
will deteriorate below the excavated area. Be aware of this and pay particular
attention to what the bar finds below the excavated area. Where external decay
increases below the excavated area this must be investigated by digging to 400mm,
but not beyond as this may destabilise the pole. The problem must be reported if it
extends below 400mm. A pole with a significant defect below the bottom of the
excavation may also be loose in the ground, and you should be alert for any
movement of the pole in-ground when struck with a bar at the base of the
excavation.

By testing a pole in the manner described, the point of the bar should penetrate
decayed timber to reveal the true extent of the remaining sound timber, or lack there
of. Remember that the maximum depth that the point of the rounded point bar
penetrates into decayed timber is the depth that the measuring callipers should be
placed in order to measure the reduced diameter below groundline ‘D,’. Also, where
the pole sounds hollow, the bar should be driven vigorously into the suspect area.
This should result in the bar penetrating a thin wall of sound timber or bouncing off if
adequate sound timber exists.

This method of testing will identify timber degradation on the external surface of the
pole, and internal defects close to the surface of the pole.

It is not necessary to hit the pole excessively hard unless a defect is suspected, in
which case you may hit it as hard as you like. A bar with the correct point (5mm
radius point) and weighing approximately 6kg, will bounce off sound hardwood
timber, but will penetrate defects existing close to the surface of the pole. This
procedure is critical to ensuring confidence in the soundness of the pole.
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Where Glyptotermes Sp termites have infested a pole, flight holes will almost always
be in evidence in the groundline region. After the pole has been scrapped clean
below ground, the wood around several flight holes should be further scrapped to
remove several millimetres of wood to reveal whether the gallery takes a 90° turn
shortly after entering the wood — this is evidence they were the result of
Glyptotermes. Glyptotermes Sp termite damage should also be reported to the
Supervisor / Contract Officer for further assessment. Where doubt exists,
Distribution Engineering Mains Services should be contacted for assistance.

Additional Internal Inspections

Perform any additional internal inspections following testing with the rounded point
bar, in accordance with Section 3.3.2.3. Where Glyptotermes Sp termites are
suspected, it is critically important that the internal inspection be carefully carried out
to confirm the sound timber wall thickness in case the pole is near collapse.

Sapwood Removal Below Ground

Any sapwood remaining on the below ground surface of the pole (except full length
pressure treated poles including CCA and creosote) must be fully removed unless it
is firmly attached to the pole and cannot be cut away without damaging the
heartwood. Where sapwood is firmly attached to the pole and not fully removed it
may be necessary to shape the sapwood so as to ensure the preservative bandage
can make even contact with the pole surface. Where hollows or splits exist the pole
surface must be treated in accordance with Section 3.3.6.7. All sapwood below G/L
on non-CCA treated poles that is not firmly attached to the pole MUST be removed.
This includes sapwood where decay exists between the sapwood and the heartwood
— this must be removed completely from the below G/L area, or back to the point
where there is no separation between the heartwood and sapwood. Where a
separation has occurred between the sapwood and heartwood, moisture will be
retained and it may hide fungal decay or termite activity.

Fungal Decay Below 350mm

If the timber pole is affected with fungal decay at a depth greater than 350mm,
continue excavation to a depth of 400mm. If decay is found below 400mm,
immediately report the pole to the Ausgrid Supervisor / Contract Officer to ensure
appropriate action is taken. Complete a Defective Pole Action (DPA) Sheet (see
Section 6 and Appendix D).

Reduced Diameter Measurement Dy

Measure the minimum external diameter of the pole below groundline using
callipers, in accordance with Section 3.3.4.3, to determine if there is a reduction in
diameter due to decay. Calculate the pole’s residual strength using this reduced
diameter (Di), the original diameter (Do), and the internal defect size (d) from the
internal inspection drill.

Notes: 1. An accurate assessment of the reduced diameter measurement ‘D1’ is
critically important in correctly assessing the pole’s current strength and
must be done strictly in accordance with Section 3.3.4.3.

2. Where the original pole diameter ‘Do, which is an average figure, is
less than the maximum internal defect size ‘d’ (which may occur on an oval
pole with a thin wall), measure ‘D¢’ in the same axis as used to measure
the internal defect size ‘d’, and use that figure for ‘D¢, rather than an
average figure, when calculating residual strength.

Reporting Dangerous Poles

Any pole that appears to be loaded close to or beyond its available capacity, or
appears to be in danger of collapse, must be reported immediately to the Ausgrid
Supervisor/Contract Officer/Customer Supply Office, to ensure appropriate action is
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taken. Complete a Defective Pole Action (DPA) Sheet (see Section 7 and Appendix
D).

Preservation Treatment of Pole

Remove any pieces of wood, paper or grass from the excavated hole, as this
material disrupts soil compaction and may promote termite activity. Rocks bigger
than 50mm diameter must be removed and not placed back into the inspection area
around the pole.

Carry out preservative treatment in accordance with Section 3.3.6. Seal all
inspection holes drilled as part of this inspection with a Blue PP12 plug and seal all
other existing inspection holes with Black PP12 plugs, except inspection holes for
reinforced poles, which are to be sealed with Grey plugs.

Note:  All inspection plugs fitted underneath the External Preservative Bandage
must be installed flush with the pole so the bandage can lay flat against the
pole and not be pushed away from the pole’s face by protruding plugs.
16mm abaxially drilled treatment holes must be sealed with Black PP16
plug PP16 Treatment hole plugs do not need to be installed flush.

Stockcodes

Item | Stockcode
Blue 30mm long 16mm by 10mm taper - Preschem 179451
01 PP12
Black 30mm long 16mm by 10mm taper - 179052
Preschem 01 PP12
Grey Plug Special order
Black Preschem PP16 30mm long 18mm by 14mm 66084
taper (with sealing lip)

Measuring and Calculating Pole Diameter

Measurement of Original Diameter (Do)

Different measurements are needed for poles with and without full-length
preservative treatment. The Original diameter of a pole is a measurement of the
pole’s diameter which only includes wood that will continue to contribute to the
strength of a pole over time.

Use one of the following procedures to obtain the original diameter (Do) of a pole:

o Full-length Preservative. With full-length preservative (Pressure Impregnated)
poles, the sapwood is counted as part of the pole. Do not remove it unless it
has rotted. Include all sapwood in your measurements.

Note:  There are a small number of poles (approximately 59 poles with a 2003
year disc which were only installed in the Oatley district area) that have
been desapped by machining to an 8 or 16 sided shape but have been
through the CCA treatment process. These poles must be treated as non
CCA impregnated desapped durable poles because without the sapwood
to retain the chemical there can be no effective protection for the pole.

e Without Full-length Preservative. In poles without full-length preservative
treatment only heartwood counts in the strength assessment. Do not include
sapwood in the measurements. Remove the sapwood if it has begun to detach,
along with all decayed or partially decayed wood.

e Desapped Durable Species Poles. Desapped durable species poles are
machine dressed to an 8 sided shape on the lower section of the pole and 16
sided on the upper section of the pole. They should have been fully desapped
and their strength calculated on their nominal groundline diameter
measurement. Therefore even if some sapwood is evident on the pole, the Dy
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measurement should include that remaining sapwood because it was included
in the original measurement to determine the poles capacity. However, no
sapwood is to be included in the reduced diameter D; measurement because it
has no durability below ground line and will quickly deteriorate.

When measuring a pole’s original diameter (Dg) you must measure the average
diameter of the pole at or around groundline. Where sapwood is being discounted
from the measurement, the most accurate Dy measurement is taken just below
where the sapwood finishes, provided the heartwood has not deteriorated. This may
not occur above groundline.

Where the thickness of sapwood cannot be readily determined from observation,
allow 20mm for the thickness of sapwood around the pole (40mm allowance in
diameter). The original diameter measurement shall be measured using a diameter
tape. If for any reason this is not possible, outside callipers shall be used where two
measurements of the pole’'s diameter are to taken 90° apart. The two readings are
then averaged in order to give an average diameter (See Figure 3.3.4 5). When
using a diameter tape, ensure that your measurement is not affected by attachments
such as UGOH'’s, earth leads, battens, and conduits.

Oval / Sea-gull Shaped Poles

Where a pole is or has become oval or ‘sea gull’ shaped at ground line which leads
to diameter measurements that result in a residual strength figure that is clearly too
low, the original diameter measurement used in this instance should be taken in the
same axis as the reduced diameter. This will result in a more accurate strength
figure for this type of pole.

Take two measurements of the pole dia at the same height on the pole

—
TS T TR RN R RN U N O Y RN O | |

Diameter = (320+310) mm

2
=315mm OR

Measurement 1 = 310mm
Diameter = (320-310) + 310 mm

= 2
Measurement 2 = 320mm = 315mm

Figure 3.3:4.5: Measuring and Calculating Average Pole Diameters

Note 1: All measuring instruments used to measure a poles diameter or internal
defect size, such as callipers, measuring tapes, probes etc, - must be of
commercial quality, capable of providing measurements to an appropriate
degree of accuracy and should be regularly calibrated against a known
standard where necessary. Work carried out using substandard or out of
calibration measuring equipment is not acceptable.

Note 2: Where the below ground line diameter is actually greater than the above
ground line diameter due to the taper of the pole, report the reduced
diameter D; as being the same as the original above ground line diameter
D,. For the purpose of calculating residual strength, the reduced diameter
D, can never be greater than the original diameter D.

NS 145 + NSAs 1670, 1693 & 1755



3.34.3

3.34.4

23 June 2001

Measurement of Reduced Diameter (D)

A timber pole in ground contact commonly suffers external timber degradation in
what is termed the ‘critical zone’, which extends from ground line to approximately
350mm below ground line. This zone of the pole also suffers the most stress when
the pole is loaded either by conductor or wind loading.

In calculating a pole’s residual strength, the most important measurement is the
minimum diameter of the pole in the critical zone. A 20% reduction in a pole’'s
diameter in the critical zone will reduce the pole’s strength by approximately 50%,
making the pole almost unserviceable.

Therefore in assessing a pole’s residual strength it is extremely important that the
pole’s below ground diameter be accurately measured. The below ground diameter
measurement is not to be an average figure, but the MINIMUM diameter that can be
measured in any axis and at any level across the pole, between ground line and the
bottom of the excavation. This will give you the strength reduction, in the axis with
the smallest diameter, compared to the assessed strength of the pole when new
which is determined by average diameter measured at nominal ground line.

When measuring the reduced diameter D;, you must use a measuring instrument
capable of measuring across a pole that can take into account bites and hollows in
the pole, such as outside callipers. A suitable calliper for this task is manufactured
by Harrybilt Engineering and Welding Services in Ballarat telephone 03 5339 4859
Part No. 0-600. (see photo below)

Before measuring the reduced diameter below ground line it is critically important
that all decayed timber be removed so that only sound timber is measured. Pockets
of soft rot must be removed so the callipers can accurately measure the sound wood
diameter.

Figure 3.3.6: Outside Callipers Suitable for Measuring the Reduced Diameter of Poles.
Range from 0-600mm

Measuring Reduced Diameter (D;) where ‘bites’ Exist Above or Below Ground, and
Calculating Residual Strength

Sections out of the side of the pole can sometimes be found missing due to vehicle
impact or the action of decay or termites. Where a ‘bite’ is found at any level in the
pole inspection area, diameter measurements must be taken and a strength
calculation carried out. Where a bite occurs in a pole, the reduced diameter D, is
measured using callipers and the bite size calculated bite depth = D, (at or about
that location) — D;.

Measure and record the sound wood diameters. Measurements of sound timber are
used to establish the strength of the pole. Reductions in below ground diameter due
to pockets of soft rot must be measured using callipers so an accurate minimum
diameter can be measured.
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3.3.45 Measurement of Reduced Diameter where ‘bites’ Exist

{ Diameter 280mm The original diameter of the pole at the site
‘ of the bite must be measured below the bite

S - and in the same axis of the bite as shown.

~.
N, D; = 210mm as measured with callipers
\ Width of Bite depth = Dy — D; = 70mm
..7_.} bitlet © Bite depth and width must be reported as
i part of the inspection.
A
v
vd
Ds Bite Depth 70mm
This situation is to be treated exactly the
_ same as that above.
\ Although the bite may not extend completely
. across the pole, for the sake of simplicity,
ﬂ. m‘gth of the pole’s strength will be assessed as
though it does. The resultant strength may
therefore be conservative, however Ausgrid
4 | will take this into account when determining

what action to take.

D, Bite Depth 70mm

Splits and Checks are NOT bites and there
is no loss of timber from the pole. For the
purposes of residual strength calculations,
Splits and checks do not reduce the strength

of the pole.
A Check Not a Bite
3.3.5  Formula Calculations — Timber Poles
D4 _ d4 Circular Poles
S = 13— x100 The formula for calculating the residual strength or
h X D1 remaining strength (S) of a circular pole is given opposite:

S — is the strength of the pole given as a percentage of the

All measurements should be in metres original strength
D, — represents the original diameter of the pole.

D; — represents the smallest diameter of the pole usually at
or just below ground line.

d — represents the diameter of any internal defect.
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Square Poles - where the reduced cross-section is
square

The formula for calculating the 'residual strength' or
remaining strength (S) of a square pole, where the
degraded section retains a square profile, is given opposite:

S — is the strength of the pole given as a percentage of the
original strength

L, — represents the original width of the square section pole

L, — represents the reduced width of the square section
pole

1 D 3 Square Poles - where the reduced cross-section is
circular rather than square
=—— | =L | x100 q
1.69 0 The formula for calculating the residual strength or

Note:

remaining strength (S) of a square pole, where the
degraded section has a circular profile, is given opposite:

S — is the strength of the pole given as a percentage of the
original strength

L, — represents the original width of the square section pole

D; — represents the reduced cross-section of the pole
expressed as a diameter

A 175mm square section post that has its cross-section rounded off due to
degrade such that its cross-section diameter is now 166mm, will have
50.5% remaining strength. It can therefore be seen that the corners of the
post provide significant strength, and where degrade results in rounding off
of the cross-section of the post, significant strength loss will result.

Treatment and Preservation of Poles

Mandatory Training
To apply pesticides around Power Poles it is a requirement for personnel to satisfy

the following requirements:

Schedule 2, part 2 of the exemption order No. 004/12 (see Appendix E) requires -
The person so authorised to use the pesticides to control termites and treat timber,
in accordance with this exemption must:

be not less than eighteen (18) years of age;

meet all the relevant current requirements of the Pesticides Regulation 2009
including pesticide use notification and record keeping requirements;

have attained the relevant chemical user's qualification issued in accordance
with Level 3 of the Australian Qualifications Framework (AQF) such as
ChemCert or SMARTtrain that includes units AHCCHM303A — Prepare and
apply chemicals and AHCCHM304A — Transport, handle and store chemicals;

attain the Pole Inspectors Training (TAFE Course N0.27510);

be able to communicate to a level that enables them to perform their duties
safely; and

observe safe work practices at all times whilst using the pesticides and take
action to prevent any person being placed at risk.
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Notes:

1. TAFE Course N0.27510 is available through OTEN, and may only be
available through OTEN, unless the RTO develops its own training course
and has it approved by WorkCover. This course does not require training
to be repeated after a period of time.

2. Under the Pesticides Amendment Regulation 2009 - the
Smarttrain/Chemcert qualification lasts for five years after which the course
must be undertaken again.

All trained personnel shall carry evidence of the prescribed qualification or training.

Bore Hole Sterilisation — Boron/Fluoride Polesaver Rods — 10mm Diameter

Boron/fluoride rods are solid rods with active constituents of elemental boron and
fluoride, and are manufactured as slow release wood preservatives for the control of
fungal decay in structural timbers. The rods used for sterilisation of bore holes are
10mm in diameter.

These rods are to be used to prevent the contamination of poles with fungi that may
be introduced through drilling a hole for inspection.

Up to three rods are to be placed in each hole in the pole, to ensure each hole is
fully charged, including those holes drilled on previous inspections and sealed with
Black PP12 plugs or a Blue PP12 plug for the most recent inspection hole (holes
sealed with Grey plugs must not be treated with boron/fluoride rods).

Stockcodes
Item | Stockcode
Blue 30mm long 16mm by 10mm taper - Preschem 179451
01 PP12
Black 30mm long 16mm by 10mm taper - 179052
Preschem 01 PP12
Grey Plug Special order

Heart Rot Treatment — Boron/Fluoride Polesaver Rods — 14mm Diameter

Ausgrid requires heart rot treatment, using 14mm Polesaver Rods, to be completed
on specific poles where there is a risk of accelerated deterioration due to internal
fungal decay. These rods are installed into the outer annulus of timber immediately
below groundline where they will diffuse into the timber thereby preserving it. The
pole must first be abaxially drilled to form cavities to contain the Polesaver Rods.
Once these holes have been drilled they are to be charged with 2 x 14mm Polesaver
Rods per hole, and recharged at every subsequent maintenance inspection.
Conditions Required for Abaxial Drilling to be Carried Out:

Poles that are to be abaxially drilled must:
e have internal decay, or
e have active subterranean termites, or (See Note 1 below)
e be of a less durable timber species (See Note 2 below)

Poles are NOT to be abaxially drilled if they have:

e a significant diameter reduction below groundline,(if there is a significant below
ground diameter reduction, the timber that we are trying to protect has already
been lost), or (See Note 3 below)

e been previously abaxially drilled, or (See Note 4 below)

e aground line diameter, D, measurement, of less than 220mm, or
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e aresidual strength figure below 50%, or

e a wall thickness (dimension ‘A’ or ‘D; — B’ on Defective Pole Action Sheet) of
less than 70mm (at or below groundline). (See Note 5 below)

Notes on Requirement for Abaxial Drilling

Note 1:

Note 2:

If the initial termite treatment is a liquid termiticide, the heart rot treatment
is to be applied as part of the initial pole inspection. If the termite treatment
is a dust or bait then the heart rot treatment is to be applied as part of the
follow-up pole inspection.

Less durable timber species in this context fall into one of the following
categories - (these poles may be identified in SAP):

Pole Type Species ’ Ausgrid Region/District
Dressed Class 2 (see below) All
Creosote Impregnated Class 2 (see below) All
CCA Blackbutt All
Natural Round Class 2 (see below) All
Unknown All
Unknown All All

Class 2 timber species include (but are not limited to):

Species ‘ Abbrev. ‘ Species
Blackbutt BB Southern Mahogany SM
Box Brush BH Southern Blue Gum SO
Brown Stringybark BS Silvertop Ash ST
Forest Red Gum FR Sydney Blue Gum SY
Red Mahogany RM White Stringybark WS
Red Stringybark RS White Box WX
Spotted Gum SG Yellow Stringybark YS
Note 3: The diameter of the pole below groundline must not have suffered a

Note 4:

Note 5:

reduction of 40mm or more (20mm or more reduction in radius). Any
sapwood overhanging the below ground inspection area is to be removed
as per Section 3.3.3.9 so the heartwood underneath can be properly
inspected and the D; reduced diameter measurement more accurately
determined. Polesaver rods are designed to preserve the life of the pole by
protecting the outer annulus of timber in the critical zone from
biodegradation. Where diameter reductions are encountered as described
above, the timber most required for the pole’s strength has already been
lost, and there is an increasing risk of an abaxial angled hole being drilled
out through the side of the pole.

Poles are never abaxially drilled more than once with 3 or 4 holes installed
for the purpose of carrying out heart rot treatment. However, if a pole with
two diametrically opposing axially or abaxially angled holes have been
previously drilled, one or preferably two additional abaxially angled holes
should be drilled where conditions and obstructions allow.

Poles must have sufficient wall thickness so the abaxially drilled holes will
remain in sound timber over their full length. The shape of the pole will
affect how much sound timber is required. For example, an oval shaped
pole will require a greater thickness of sound timber to remain in good
wood in some locations more than others on the pole.
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3.3.6.6  Abaxial Drilling and Rod Installation

100 mm

o
S B
\

200 |«

(

45"

Figure 3.3.7 Abaxial Drilling and Rod Installation

Procedure:

1. Using a 16mm drill bit:

@)

(i)
(iii)
Note:

drill four holes, 90° apart, at a height of 100mm above actual groundline at
each point — (height around the pole will vary on sloping ground) in either a
clockwise (as shown above) or anti-clockwise direction. It is important to
maintain the same clockwise or anti-clockwise direction where possible, to
ensure an even distribution of preservative.

drill at 20° to the vertical axis of the pole and
45° to the tangent of the pole.

The Boron/Fluoride Rods used for the control of heart rot are 14mm in
diameter.

Insert two 14mm boron rods into each hole.

Seal the holes with Black PP16 plastic plugs.

Treatment plugs are to be driven into each drill hole in such a manner that they
seal the hole, but not so far that they are difficult to remove in future.

Stockcodes
Item | Stockcode
Boron/Fluoride Rods 14mm diameter 142018
Black Preschem PP16 30mm long 18mm by 14mm 66084
taper (with sealing lip)
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For the treatment to be effective in preserving the outer annulus of timber, the drilled
holes MUST be in accordance with the angles set, that is 20° to the vertical and 45°
to the tangent of the pole. The drilled holes must end in solid wood and be located in
the outer wall of timber which provides the majority of the pole’s strength.

NO MORE THAN 4 HOLES ARE TO BE DRILLED FOR THIS PURPOSE UNDER
ANY CIRCUMSTANCES.

The above mentioned 4 holes for heart rot treatment shall only be drilled once in the
life of the pole, however where heart rot treatment holes have previously been
drilled, each hole must be re-charged with two 14mm rods at each inspection.

Natural round poles may require the removal of loose sapwood from around the
location where abaxial holes are to be drilled. If not removed it may be difficult to drill
holes at the correct angles and contribute towards the breakage of drill bits.

N

™

e

Figure 3.3.8  Fence or Wall Obstruction

Where an obstruction such as a fence or wall prevents drilling all holes in either a
clockwise or anti-clockwise direction, the direction of drilling should be altered to suit
the situation, as shown opposite.

If a bite exists below ground, it may still be possible to abaxially drill the pole by
commencing both holes immediately above the bite and angling the holes away from
the bite below groundline.

Remedial Treatment - External Preservative Bandage

Ausgrid requires an external preservative Bandage Softrot treatment to be
completed on all timber poles at each maintenance inspection following first
installation, except CCA non-Blackbutt species poles which do not require
excavation and treatment for the first 15 years from the date marked on the pole
disc.

The external preservative Bandage is available in two forms:
e Preschem Bioguard Bandage, and

e Ausmose ‘Ausplast’ Wrap — (Product code APROLL20.

Both perform the same function but have different characteristics, and by using the
most appropriate product in a given situation, Ausgrid will gain the best value.

An External Preservative Paste (Product code AUSCART) is also available and
supplied in cartridge form for direct application to the pole. It shall be used on areas
of the pole which cannot directly contact the external preservative bandage such as
splits, checks, cavities or hollows.
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Stockcodes
Item ‘ Stockcode
Preschem Bioguard Bandage 150367
Ausmose ‘Ausplast’ Wrap (Product code APROLL20) 179462
External Preservative Paste (Product code AUSCART) 179471

Preschem Bioguard Bandage

The Bioguard Bandage is a plastic rap of discs or pills of slow release wood
preservative. The plastic rap is preformed into individual round recesses, within an
impervious PVC matrix.

The slow release wood preservative contains boron and fluoride and is identical in
composition to the boron / fluoride rods. The active ingredients diffuse from the
bandage into moist timber. The chemical penetrates the heart wood of the pole by
ionic diffusion and will provide long term protection of the timber against fungal
decay once fungi-toxic levels are reached. Boron / fluoride does not act as
termiticide, however termites will not touch timber impregnated with Boron / Fluoride.

PVC chemical resistant gloves are necessary when handling the Bioguard Bandage
or Preschem preservative rods. The Bioguard Bandage MUST be placed below
ground.

Ausmose ‘Ausplast’ Wrap

The Ausplast active ingredient consists of Sodium fluoride only. It contains no Boron,
unlike the Preschem product, and the active ingredient is blended with a waterproof
paraffin oil base to the consistency of a stiff paste which is a light brown colour with
a slightly oily odour. It is supplied coated onto a biodegradable plastic coated paper
wrap. Ausplast works in the same manner as Bioguard.

Ausplast does not dissolve when submerged in water where the active constituent
continues to slowly release from the paraffin oil base in a controlled manner. This
makes it suitable for situations where periodic water inundation may occur.

CAUTION

Sodium Fluoride is an S6 scheduled poison. Oil resistant gloves and boots are
necessary when handling Ausplast. Contaminated clothing requires washing after
each day’s use. Ausplast MUST be placed below ground.

Additional Requirements when applying an External Preservative Bandage

Never run the bandage around earth wires or underground services. If the bandage
cannot be run under these services simply butt the bandage up to the obstruction to
ensure contact always exists between the bandage and as much of the pole’s
surface as possible.

Where a pole has sapwood down to groundline (as often seen on natural round
poles), it must be removed in accordance with Section 3.3.3.9. When cutting away
sapwood, be particularly careful not to damage the heartwood beneath.

An External Preservative Bandage is not to be applied to reinforced poles.

Preferred Treatment - Bioguard Bandage

Bioguard Bandage is the preferred treatment and should be used in all situations
except where:

e there is free ingress of water into the excavation, or

e the shape of the below ground face of the pole is not smoothly cylindrical and
the bandage cannot make proper contact with the full surface of the pole face.
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o where there are numerous UGOH's or other attachments to the pole.
e steeply sloping ground.
In these instance Ausplast may be used.

Ausplast has the ability to conform more easily and to adhere to irregular shaped
surfaces, and is thus more effective where Bioguard cannot be made to sit flat
against the pole face. This situation commonly arises where fungal decay or termites
have degraded the below-ground face of the pole making it very uneven. This
causes the Bioguard bandage to only make contact on the high points which limits
the transfer of the preservative to the timber and allows it to wash out of the
bandage.

CAUTION

Ausplast should be used in all ‘wet’ situations. However NO TREATMENT is to be
applied in areas where it could enter water catchments, in or near water bodies, or
such that they are likely to enter a waterway or drain. All pesticide applications must
be in accordance with the relevant Acts and Regulations.

Procedure - Bioguard

1. Scrape the pole to remove soil build up and any external decay.
2. Using a stiff brush, remove any excess soil from the pole.

Note:  Where plugged inspection holes are located in the area to be covered with
the Bioguard Bandage, plugs must be driven flush to ensure the Bandage
is not held away from the pole surface.

3. Inject preservative paste into any splits, checks, cavities or hollows under the area
to be covered by the bandage.

Measure the pole circumference at the widest point below groundline.
Measure and cut the Bioguard Bandage to allow 10-20mm overlap.

Position the bandage 50mm below the true groundline. When the installation is
complete and the soil has settled, no part of the bandage or the PVC tape must
be visible above ground.

7. Staple the trailing edge of the bandage to the pole. Wrap the leading edge around
the pole and staple in place. The bandage must be in even contact with the pole
surface over its full coverage to be effective.

8. Tightly wrap the top edge of the bandage with two layers of 50mm wide PVC tape
such that the tape half overlaps the top edge of the bandage and seals against
the pole.

Note 1: On steeply sloping ground where the Bioguard bandage is 50mm below
groundline on the low side and 150mm or more below ground on the high
side, a piece of Ausplast external preservative bandage is to be cut to
shape and fitted above the Bioguard bandage on the high side of the pole.

IMPORTANT

No part of either bandage is to be visible above groundline at any time.

The section of Ausplast bandage should be installed before wrapping two
layers of 50mm PVC tape around the top of the Preschem bandage. There
is no need to seal the top of the Ausplast bandage with PVC tape.

Note 2: When removing the old bandage, all residue or spilt chemical tablets are to
be put back into the hole. Bioguard bandages that contain no residue from
the chemical tablets may be disposed of in landfill areas approved by the
Environmental Protection Agency. Where an undepleted Bioguard
Bandage is removed, the removed bandage is to be returned to Chullora
warehouse in an approved bag for recycling.
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Procedure — Ausplast

CAUTION

Ausplast should be used in all ‘wet’ situations. However NO TREATMENT is to be
applied in areas where it could enter water catchments, in or near water bodies, or
such that they are likely to enter a waterway or drain. All pesticide applications must
be in accordance with the relevant Acts and Regulations.

1. Scrape the pole to remove soil build up and any external decay.
2. Using a stiff brush, remove any excess soil from the pole.

Note:  Where plugged inspection holes are located in the area to be covered with
the Ausplast Bandage, plugs must be driven flush to ensure the Bandage
is not held away from the pole surface

3. Inject preservative paste into any splits, checks, cavities or hollows under the area
to be covered by the bandage.

4. Measure and cut one or more pieces of Ausplast Bandage and peel off the plastic
liner. Place the plastic liner in the supplied black plastic bag. Place the bandage
against the pole with the paraffin side facing the pole such that the bandage
comes no closer than 50mm to finished groundline. There is no need to staple or
tape the bandage in place. Ensure the full circumference of the pole is covered by
slightly overlapping any joins. A large overlap is no problem other than a waste of
material, but joins must overlap to ensure full coverage.

Note: On steeply sloping ground where the Ausplast bandage is 50mm below
groundline on one side and 150mm or more below ground on the high side
of the pole to more adequately protect the pole, a piece of Ausplast is to be
cut to shape and fitted above the first section of bandage on the high side
of the pole.

IMPORTANT

No part of either bandage is to be visible above groundline at any time.

5. Ensure the bandage is pressed firmly against the pole and into any dips and
valleys so as much of the pole’s external face is covered as possible.

Note:  The bandage is biodegradable and no waste is expected to require
removal at subsequent inspections. The plastic liner and any other waste
should be placed in the black plastic bag supplied and disposed of in
general waste.

3.3.6.10 Remedial Preservative Treatment — CN Timber Oil - (Copper Napthenate Paint)

3.3.6.11

Copper chrome arsenate (CCA) impregnated poles which have been damaged or
scarfed above groundline (eg by a vehicle), removing the CCA impregnated
sapwood, are to have the damaged area cleaned up and any loose material
removed. The wound is to be treated with CN Timber Oil — (Copper Napthenate
paint. Stockcode 146332). Any below groundline damage shall be treated with
Ausplast preservative paste.

Any above ground locations within the pole inspection area where the CCA treated
timber has been damaged, such as where burnt CCA material has been cleaned off,
are to be recoated with CN timber oil at each maintenance inspection.

Treatment of Knots Holes, Grub Holes and Barrel Checks

All hole defects must be probed to discover the extent of any decay. All decay must
be removed and the knot or grub hole scarfed on the bottom to allow excess
moisture to run out. Ausplast preservative paste is then to be injected from a
cartridge into the defect so the internal surface has about a 2mm coating over the
whole surface. The defect must be then sealed with a petromastic compound. Old
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equipment holes in the inspection area shall be treated with Preschem rods and
sealed with plastic plugs or sealant.

Barrel checks (vertical splits) must not have any petromastic sealant or preservative
paste applied. They must not be obstructed by debris which can trap moisture
internally, thereby promoting fungal decay. Where petromastic sealant is found in
barrel checks, it MUST be removed.

Handling Precautions

When handling Boron/Fluoride Rods, Bioguard Bandage, Ausplast, Xtroll and CN
Timber Oil (Copper Napthenate paint), precautions should be taken to avoid contact
with the skin and eyes, and synthetic rubber/PVC gloves must be worn. In addition,
when handling CN Timber Oil (Copper Napthenate paint), eye protection must be
worn and the paint applied with a brush.

You must also refer to the Material Safety Data Sheet for these products.

Defective Timber Poles

If you assessed the timber pole as a defective pole, then complete a ‘Defective Pole
Action’ sheet (see Section 7 and Appendix D) and mark the pole in accordance with
Section 3.3.9.

Assessment for Reinforcement

All timber poles classified as defective shall be assessed for reinforcement by having
wall thickness measurements taken at 200mm, 800mm and 1000mm above
groundline, generally in the neutral axis, or in such location as sounding indicates.

The wall thickness values must be within the values specified in Utility Asset
Management’s Technical Manual reproduced in Section 3.4.4.2, with the additional
requirement of a minimum wall thickness of 30mm at any point 200mm above
ground, as specified in ‘Assessment criteria’ in Section 3.4.4.2.

DO NOT treat these inspection holes with Preschem pole saver rods; only seal with
Grey plastic plugs.

If inspection holes sealed with Grey plugs already exist you may use them to take
your measurements and should not drill additional holes, UNLESS sounding
indicates a more significant defect elsewhere in which case you should drill an
additional inspection hole at that location.

Stockcodes

Iltem | Stockcode

Grey Plug Special order

Results of these internal inspections are to be recorded on the ‘Defective Pole
Action’ sheet, and entered into SAP (see Section 7 and Appendix D).

Note: If a pole appears to be loaded close to or beyond its available capacity, or
appears to be in danger of collapse, it must be reported immediately to the
Ausgrid Supervisor/Contract Officer/Customer Supply Office to ensure
appropriate action is taken.

Restoration of Excavation

When restoring the excavated area around poles it is essential that the methods
adopted achieve a clean and tidy appearance, so as not to attract complaints. Rocks
bigger than 50mm diameter, vegetation or creosote-impregnated soil are to be
removed from the backfill material, and together with any wood shavings resulting
from inspection and/or treatment procedures, shall be removed from site and
disposed of lawfully. All spoil that needs to be removed from the site shall be
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managed as per NUS174C Environmental Procedures — Environmental Handbook
for construction and maintenance. If additional information is require please contact
Environmental Services.

Under NO CIRCUMSTANCES is vegetation to be placed in the excavation and
covered with soil.

Unpaved Areas

In unpaved areas the inspection area around the pole is to be restored with the
backfill material. Backfill the excavation in layers of 200mm, ramming each layer so
as to firmly compact the soil until fully reinstated. Take care not to damage the
external preservative bandage. The material is to be firmly tamped with a suitable
tool so that it finishes slightly below ground line. The top surface is to be then
finished with clean stone-free sandy loam tamped down such that there is a 20mm
slope away from the pole to groundline. The black sealing tape of the bandage must
not be visible above groundline. Where turf has been removed to allow excavation, it
shall be neatly reinstated on top of the compacted soil.

The work area is to be cleaned with a broom and all surplus material removed from
site.

Sandy loam shall be used in all residential areas.

On private properties in rural areas, local soil found on site may optionally be used
for surface reinstatement around the pole rather than importing clean sandy loam to
site. The local soil may be used where:

e property owners are concerned about the introduction of soil that may contain
noxious seeds and weeds, or

e there is no vehicular access and it is impractical to carry soil to site.

Note:  The surrounding area must be left in an ‘as found’ condition as far as
possible following the gathering of soil for backfilling around a pole, and
under no circumstances shall divots and pot holes be created that may
present a hazard.

Paved Areas

The inspection area around the pole is to be reinstated with 50mm thick cold
bituminous pre-mix material (see Figure 3.3.9) or, in the case of paving tiles which
have been cut to fit neatly around the pole, these tiles are to be reused and left in an
as found condition.

Cold Mix
20mm |

|
o — 200mm min
1

Paved Surface

Soil

™ Soil or Cold Mix

VJV/

Figure 3.3.9: Cold Mix Installation

NS 145 + NSAs 1670, 1693 & 1755




3.3.9

3391

35 June 2001

The backfill material is to be firmly tamped with a suitable tool so that it finishes
approximately 50mm below the level of the pavement and all excess backfill material
is to be cleaned from the surface of the pole and from the edge of the surrounding
paving. The bituminous pre-mix material is to be placed such that there is a 20mm
slope away from the pole towards the pavement. The pre-mix material is to finish
slightly above the pavement level to allow for subsidence. The work area is to be
cleaned with a broom and all surplus material is to be removed from the site.

The reinstatement of paved areas is to be completed as detailed above within 24
hours of the inspection and treatment work being carried out.

Marking Defective/Condemned Poles

Defective / condemned poles will be marked by the attachment of a single orange
coloured 70mm wide band. This orange band is a safety warning device and it is
essential that it be correctly installed so that it cannot be interfered with or become
dislodged.

Defective / condemned poles are to be identified as follows (Refer Figure 3.3.10):

o Defective Poles — A single 70mm wide orange band secured around the pole at
least 2.4m above ground but below 3m, encircling the whole pole, marked with
Black “X X X"s and Ausgrid’s name and logo.

e Condemned Poles — A single orange band as for defective poles, plus a
permanently marked “X” painted 1.8 m above ground on opposite sides of the
pole (eg on the roadside and footpath faces) with the slashes of the “X” at least
500mm long, using the approved white paint (Stockcode 176429).

Note: Defective poles suitable for reinforcement can be marked with the orange
band that may then be removed after reinforcement has taken place.

—

«—— Defective Pole

X Condemned Pole

—~—

Figure 3.3.10 Defective/Condemned Pole Markings

Types of Marking Bands
There are two types of marking bands (both orange coloured and 70mm wide):

e a 1220mm long PVC plastic strip (Stockcode 180191), suitable for wood poles
(shown here), and

o aroll of self adhesive tape (Stockcode 179704) may be applied to any pole but
is most suitable for concrete, fibre composite and steel poles (not shown here).
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3.3.9.2 PVC Plastic Strip

The PVC plastic strip, shown in Figure 3.3.11, is designed for use on timber poles,
and is simply nailed to a timber pole using 40mm twist nails.

Figure 3.3.11 PVC Plastic Strip

To install the PVC plastic strip:
Note:  This is a safety device and correct installation is critical.

1. Place the orange strip around the pole at the designated height, with the company
logo correctly orientated, and fix in position using 40mm twist nails.

2. For large diameter poles it will be necessary to fit an additional length of plastic
strip to ensure that an orange identification band fully encircles the pole.

3.3.9.3  Stockcodes

Item | Stockcode
1220mm long, 70mm orange PVC plastic strip 180191
White paint (approved) 176429
40mm twist nails 175912
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3.4  Reinforced and Rebutted Poles Inspection

REINFORCED TIMBER POLE INSPECTION FLOWCHART (Fig 3.4.1)

START

Perform Hazard
Assessment
(HAC) 3.2

Can environment
be made safe to
continue?

Is it safe to
continue with
Inspection?

Contact Ausgrid Contract
Officer / Supervisor ,( STOP

Rectify situation and
proceed with
inspection
Inspect Pole for defects Remove any fasteners or / Complete termite )
listed in Section —>| advertising 1:na(enal from Have active notification Termite
pole - check for termites termites been procedure where Procedure
3.3.1(b) () identified? necessary

Is there loose

sapwood above 2m Remove any loose Sound pole above GIL in
that is considered sapwood up to 2 metres  |4— accordance with
hazardous? 3.3.1(e) 33.1.2

Report situation to
Ausgrid

Carry out an inspection
where sounding indicates a
defect 3.3.1 (f) (g)

Is pole Is pole Is pole a Report details to Contract]
reinforced with reinforced with rebuitted timber Officer / Dist. Eng. Mains
abolted steel abanded steel pole? Services

Nail? Splint?

STOP

Inspect Pole in accordance with Measure the original Inspect pole in
3.4.4.2, check minimum timber diameter of the pole Dy accordance with 3.4.4.3
wall thickness above G/L and 3341 &34.4.4

condition of Steel Nail

Expose G/L area around
pole and fully excavate to
350mm. Carry out internal

inspection Does this inspection

require liquid
termiticide
application?

Does this
inspection require
liquid termiticide
application?

Did you find active
termites in the soil
after excavation?

[iQUID TERMITICIDE Complete termite
Carry out liquid termiticide treatment form and c:s‘iﬁ ﬁmgﬂﬁe
treatment in accordance with
i w Carry out below G/L inspection install a Termite Tag reatment in accordance with
section 3.5.6 and assessment and arrange for termite section 35.6
in accordance with 3.3.3 treatment in accordance =
with 3.5

Inspect pole in accordance

Backfill excavation in with 3.4.4 -check minimum
with 3.4.5 timber wall thickness above
GIL, strength belowG/L and

condition of splint.

L]

Is pole
defective?
(3.4.3)

Mark pole in s pole failure Contact Ausgrid Complete Defective Pole
accordance with imminent? Contract Officer / > Action Sheet for
346 Supervisor immediately Contract Officer

]

Record all inspection results
iniAms. Complete a DPA
sheet as required.

Instigate Termite
inspection follow-
ups.

Is termite
follow up
required?

Figure 3.4.1 Reinforced Timber Pole Inspection Flowchart
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Requirements

Ausgrid’s policy is to reinforce defective poles, where possible, by raising residual
strength back up past 50%.

Poles associated with two pole substations, poles with raiser brackets (excluding
OHEW raiser), below ground baulks, or in swampy/tidal areas are not to be nailed,
other than as an emergency measure where they may be temporarily nailed.

Pole reinforcement is designed to augment a pole’s strength at groundline and
assumes that the head of the pole has no significant defects or deterioration.
Reinforcement will not generally be suitable for burnt CCA poles unless the damage
is confined to an area below 200mm or so above groundline. Damage between
200mm above groundline and 1.5 metres above groundline may make a pole
unsuitable for reinforcement because this is where the bolts or bands require sound
timber with which to hold the pole. However reinforcement may be suitable in this
situation under emergency conditions to temporarily hold a pole until replacement
can be organised.

A defective pole can be reinforced provided the pole satisfies all of the following
criteria:

e The pole must have a minimum wall thickness of 30mm at 200mm and 60mm
at 800mm and 1000mm above ground and the size of the internal defect must
continue to decrease further up the pole. Where sounding and subsequent
internal inspections above the reinforcement indicate the internal defect is
increasing in size, the pole should be replaced. There is no requirement for
residual strength or wall thickness at ground line.

¢ Any termites must be treated — there should be no active termites in the pole.

e The portion of the pole above the nail has no immediately dangerous visible
defects reported.

e The installation of the nail must comply with the anti-climbing measures in
Appendix F of Network Standard NS 128 ‘Specification for Pole Installation and
Removal'. In general a pole that has been nailed must be free of attachments
between 2.4 m and 4.8 m above ground.

e Poles that would normally be climbed for switching purposes need to be readily
accessible from an Elevated Work Platform. Examples include link poles and
substation poles.

Generally poles being considered for reinforcement, other than in emergency
situations, should be in good condition above ground so premature replacement
does not occur due to above ground timber defects.

Timber Poles that Cannot be Reinforced

When a defective timber pole cannot be reinforced, due to situational and /or
conditional factors, the pole must be condemned and replaced.

When to Replace a Reinforced Timber Pole
Splinted Poles
A splinted pole is to be classified condemned if either:

e The minimum average wall thickness of sound timber is less than the ‘minimum
in-service’ values stipulated in the “Minimum Wall Thickness Table” (Section
3.4.4.1), or

e There is a heavy loss of steel from the below ground section of the
reinforcement with holes present in the splint.

e The calculated residual strength of the pole is less than 25% and a dangerous
situation will be created if pole head movement occurs as a result of below
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ground timber failure. For example — a pole situated alongside a busy road may
endanger traffic if it were to lean towards the roadway, or conductors crossing a
road may be caught by traffic if clearances were reduced by pole head
movement towards the roadway.

Nailed Poles
The pole is to be classified condemned if:

e The minimum average wall thickness of sound timber is less than the minimum
‘serviceable’ values stated in Section 3.4.4.2 ‘Assessment Criteria’, or

e There is a heavy loss of steel from the below ground section of the
reinforcement with holes present in the nail.

Composite Poles
A composite pole is to be classified condemned if:

¢ there is an internal defect greater than half the diameter of the pole inside or
immediately above the caisson, or

o all the inspection holes in the caisson have been used to carry out an internal
inspection and there are no other inspection locations remaining.

Inspection of Reinforced poles

Reinforced timber poles are to be inspected similarly to unreinforced timber poles,
but with the following differences.

Splinted Reinforced Poles

Splinted Reinforced Poles are timber poles that have a steel ‘C' section
approximately 3.3 metres long driven down beside the pole that is attached to the
above ground section of the timber pole by 4 or 6 steel bands. They are inspected
above and below ground in a similar manner to unreinforced poles except there is no
need to partially inspect because the pole cannot fall to ground provided the splint
and securing bands are intact.

The critical area for inspecting splinted poles is near the top of the reinforcing steel.
It is essential that adequate sound timber exists in this area. Also pay particular
attention to the area of the pole near the top of the reinforcing bands.

Inspect and/or check for the following defects:

o Visually inspect the steel splint for signs for rust or vehicle damage.

e Confirm the bands are tight and free of rust. Report defective banding to the
Ausgrid Supervisor/Contract Officer/Customer Supply Officer to ensure
appropriate action is taken. Complete a Defective Pole Action (DPA) Sheet and
enter details into SAP.

e Bore or use existing holes at 200mm, 800mm and 1000mm above groundline to
ascertain the remaining good wood. Compare these values with the “Minimum
Wall Thickness Table” and general requirements below, and take appropriate
action. Where such holes are used to evaluate the remaining wall thickness of
the pole — do not charge these holes with Preschem Pole Saver Rods, instead
seal these holes with Grey plastic plugs (Stockcode: Special order) to identify
their purpose.

A splinted pole is rated serviceable if:

e The minimum wall thickness of sound timber equals or exceeds the in-service
minimum values stated in the “Minimum Wall Thickness Table” below.

e There is no visible loss of steel from the below ground section of the
reinforcement; and

e The calculated residual strength of the pole below ground is 25% or greater.
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Where a splinted pole does not meet the above criteria, it is to be classified as
defective. Complete a Defective Pole Action (DPA) Sheet and mark the pole in
accordance with Section 3.4.6.

If you consider the pole to be dangerous then immediately report the pole to the
Ausgrid Supervisor/Contract Officer/Customer Supply Office to ensure appropriate
action is taken.

Minimum Wall Thickness Table

Minimum wall thickness Min wall thickness at location of
400mm below the top of the bottom bands -200mm above
reinforcement, or at 800mm & groundline
1000mm above groundline
Pole’s Ground At installation Minimum in- | Atinstallation Minimum in-
Line Diameter (16% + service (11% (11% + service (6% +
(mm) 10mm) +10mm) 10mm) 10mm)
Less than 350 60 40 40 30
350 - 400 66 45 45 31
400 - 450 74 50 50 34
450 - 500 82 55 55 37
500 - 550 90 60 60 40
550 - 600 98 65 65 43
600 - 650 106 70 70 46
650 - 700 114 75 75 49
Greater than 700 122 80 80 52

Nailed Reinforced Poles

Nailed Reinforced Poles are timber poles that have a steel ‘nail’ approximately 3.0
metres long driven down beside the pole, and attached to the above ground section
of the timber pole by 4 bolts. They are inspected in a similar manner above ground
to unreinforced poles, and there is no requirement to inspect the pole below ground.
Excavation around the pole is only necessary to check for corrosion of the nail.
Corrosion of the steel will normally be visible at ground line if present, however
removal of the top 50mm to 100mm of soil is necessary to properly inspect the
condition of the nail.

The critical area for reinforced poles is near the top of the reinforcing steel. It is
essential that adequate sound timber exists in this area. Pay particular attention to
the area of the pole near the top of the reinforcing steel and the area around and
above the two top bolts.

Inspection Procedure
Inspect and/or check for the following defects:

o Visually inspect the steel nail for signs for rust or vehicle damage

¢ Inspect the pole in accordance with the ‘Utility Asset Management’s Technical
Manual Table’ reproduced below.

e Bore or use existing holes at 200mm, 800mm and 1000mm above groundline to
ascertain the remaining good wood. Compare these values with the
requirements below in ‘Assessment Criteria’, and then take appropriate action.
Where such holes are used to evaluate the remaining wall thickness of the pole
— do not charge these holes with Preschem Pole Saver Rods, instead seal
these holes with Grey plastic plugs (Stockcode: Special order) to identify their
purpose.
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existing hole)

Every Visit

any place where
suggestion of
unsoundness

Bore slightly upward to
prevent water collecting

Existing hole, 600mm
below top of Nails can
be used to measure

sound wood thickness

Test Inspection procedure Things to look for Resulting Action
VISUAL Inspect from top of Nails | Look for evidence of Dig, bore and
INSPECTION | to groundline termites (mud) and probe to see if
localised rot termites are still
present
Every Visit Probe in checks and Look to see if Nails Explore the extent
along edges of the Nails | are pulled in tightly of any rot by
against pole probing and boring
Tighten bolts
Look for evidence of Excavate
rust on the Nail at
groundline
EXCAVATE | Dig out all around pole Live termites in pole. Termites to be
to a minimum depth of Termite tunnels in soil | noted and
100mm or on surface of pole. | treatment
Heavy rust on Nails arranged.
below ground Knock off rust.
Look to see if
there is visible
loss of metal
thickness or holes
Every Visit Does rust extend Dig down until
beyond the bottom of | extent of rust is
the hole? seen (maximum of
600mm)
SOUND Strike pole repeatedly, Evidence of possible Bore to ascertain
TEST all around, at all heights | unsoundness extent of any rot
to maximum up reach
Every Visit Concentrate in the
upper 600mm of the
Nails
Bore Bore into pole at an Depth of sound timber | Do not plug hole
(or use an angle of less than 20° at | before striking rot

Note:

infestation.

A nailed pole is rated serviceable if:

Pay particular attention along the edges of the nail for evidence of termite

e The inspection results meet or exceed the minimum “serviceable” values stated
in the Assessment Criteria below.
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Assessment Criteria

A minimum sound timber wall thickness of 60mm applies at installation to all
inspection holes drilled / used for assessment at 800mm and 1000mm above ground
line. A minimum sound timber wall thickness of 30mm applies at 200mm above
ground line.

If a pole meets the above criteria it is deemed suitable to nail.

The nailed pole is classified as condemned if the wall thickness at 800mm and
1000mm above ground line is less than 50mm, or the wall thickness at 200mm
above ground line is less than 30mm. If the pole is classified as condemned,
complete a Defective Pole Action (DPA) Sheet and mark the pole in accordance with
Section 3.4.6.

If a nailed pole meets the above “serviceability” criteria, it is deemed suitable to last
another five-year inspection cycle.

If you consider the pole to be dangerous then immediately report the pole to the
Ausgrid Supervisor / Contract Officer to ensure appropriate action is taken.

Composite Poles

Composite poles consist of a timber pole that has the old in-ground section replaced
with a steel reinforced concrete stub and a sliding steel sleeve, or a concrete filled
steel caisson (steel tube partially filled with concrete).

In both cases the timber pole is ‘joined' to the concrete filled steel tube, or concrete
stub with sliding steel tube, by placing the machined down section of the pole into
the steel tube (sliding or fixed).

The advantage of the concrete butt is that the pole does not have to be lifted as
high, but is more expensive. Use of a caisson will necessitate the pole being lifted
0.8m to 1.35m so that it can then be lowered into the caisson. There are
approximately a dozen different sizes of replacement butts depending on the size
and rating of the pole to be rebutted.

Inspect and/or check for the following defects:

e Inspect the pole and fittings above the steel sleeve for any signs of
deterioration, damage or termites.

¢ Inspect the machined-down timber immediately above the sleeve for any sign of
fungal decay.

e Inspect the timber visible through the three inspection holes for any sign of
fungal decay.

e Inspect the drain hole and clear out if blocked. The space between the top of
the concrete and the bottom of the pole should be probed through the drainage
hole for any signs of deterioration or termite activity.

e Inspect the steel sleeve for any signs of corrosion or termite activity.
e Pay particular attention to the timber within the steel sleeve, and the condition
of the steel sleeve itself.
Defective Composite Poles

If an internal defect greater than half the diameter of the timber is detected, or if all
the locations for internal inspection have been drilled out, then report the pole to the
Ausgrid Supervisor / Contract Officer to ensure appropriate action is taken.
Complete a Defective Pole Action (DPA) Sheet. Mark the pole in accordance with
Section 3.4.6.

A serviceable Composite Pole must be suitable to last another five-year inspection
cycle.

NS 145 + NSAs 1670, 1693 & 1755



345

3451

3452

43 June 2001

Restoration of Excavation

When restoring the excavated area around poles it is essential that the methods
adopted achieve a clean and tidy appearance, so as not to attract complaints. Rocks
bigger than 50mm diameter, vegetation or creosote-impregnated soil are to be
removed from the backfill material, and together with any wood shavings resulting
from inspection and/or treatment procedures, shall be removed from site and
disposed of lawfully. All spoil that needs to be removed from the site shall be
managed as per NUS174C Environmental Procedures — Environmental Handbook
for construction and maintenance.

Under NO CIRCUMSTANCES is vegetation to be placed in the excavation and
covered with soil.

Unpaved Areas

In unpaved areas the inspection area around the pole is to be restored with the
backfill material. Backfill the excavation in layers of 200mm, ramming each layer so
as to firmly compact the soil until fully reinstated. The material is to be firmly tamped
with a suitable tool so that it finishes slightly below ground line. The top surface is to
be then finished with clean stone-free sandy loam tamped down such that there is a
20mm slope away from the pole to groundline. Where turf has been removed to
allow excavation, undamaged turf shall be neatly reinstated on top of the compacted
soil.

The work area is to be cleaned with a broom and all surplus material removed from
site.

Sandy loam shall be used in all residential areas.

On private properties in rural areas, local soil found on site may optionally be used
for surface reinstatement around the pole rather than importing clean sandy loam to
site. The local soil may be used where:

e property owners are concerned about the introduction of soil that may contain
noxious seeds and weeds, or

e there is no vehicular access and it is impractical to carry soil to site.

Note:  The surrounding area must be left in an ‘as found’ condition as far as
possible following the gathering of soil for backfilling around a pole, and
under no circumstances shall divots and pot holes be created that may
present a hazard.

Paved Areas

The inspection area around the pole is to be reinstated with 50mm thick cold
bituminous pre-mix material (see Figure 3.4.2 below) or, in the case of paving tiles
which have been cut to fit neatly around the pole, these tiles are to be reused and
left in an as found condition.
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Cold Mix
200mm min
Paved Surface
Soil
Soil or Cold Mix

i

Figure 3.4.2: Cold Mix Installation

The backfill material is to be firmly tamped with a suitable tool so that it finishes
approximately 50mm below the level of the pavement and all excess backfill material
is to be cleaned from the surface of the pole and from the edge of the surrounding
paving. The bituminous pre-mix material is to be placed such that there is a 20mm
slope away from the pole towards the pavement. The pre-mix material is to finish
slightly above the pavement level to allow for subsidence. The work area is to be
cleaned with a broom and all surplus material is to be removed from the site.

The reinstatement of paved areas is to be completed as detailed above within 24
hours of the inspection and treatment work being carried out.

Marking Defective/Condemned Poles

Defective / condemned poles will be marked by the attachment of a single orange
coloured 70mm wide band. This orange band is a safety warning device and it is
essential that it be correctly installed so that it cannot be interfered with or become
dislodged.

Defective / condemned poles are to be identified as follows (Refer Figure 3.4.3):

o Defective Poles — A single 70mm wide orange band secured around the pole at
least 2.4m above ground but below 3m, encircling the whole pole, marked with
Black “X X X"s and Ausgrid’s name and logo.

e Condemned Poles — A single orange band as for defective poles, plus a
permanently marked “X” painted 1.8 m above ground on opposite sides of the
pole (eg on the roadside and footpath faces) with the slashes of the “X” at least
500mm long, using the approved white paint (Stockcode 176429).

Note: Defective poles suitable for reinforcement can be marked with the orange
band that may then be removed after reinforcement has taken place.
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<«— Defective Pole

Condemned Pole

-

Figure 3.4.3: Defective/Condemned Pole Markings

Types of Marking Bands
There are two types of marking bands (both orange coloured and 70mm wide):

e a 1220mm long PVC plastic strip (Stockcode 180191), suitable for wood poles
(shown here), and

o aroll of self adhesive tape (Stockcode 179704) may be applied to any pole but
is most suitable for concrete, fibre composite and steel poles (not shown here).

PVC Plastic Strip

The PVC plastic strip, shown in Figure 3.4.4, is designed for use on timber poles,
and is simply nailed to a timber pole using 40mm twist nails (Stockcode 175912).

Figure 3.4.4: PVC Plastic Strip
To install the PVC plastic strip:

Note:  This is a safety device and correct installation is critical.

1. Place the orange strip around the pole at the designated height, with the
company logo correctly orientated, and fix in position using 40mm twist nails.
2. For large diameter poles it will be necessary to fit an additional length of
plastic strip to ensure that an orange identification band fully encircles the pole.
Stockcodes
Item | Stockcode

1220mm long, 70mm orange PVC plastic strip 180191

White paint (approved) 176429

40mm twist nails 175912
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Termite Eradication Treatment

All poles found to be infested with termites shall be treated by means approved by
Ausgrid, within 30 days of the termite treatment order being generated.

Mandatory Training

The application of Pesticides around poles shall only be carried out by licensed pest
control personnel, or those qualifying for exemption as outlined below.

Work Health and Safety Regulation 2011 Exemption Order No.004/12.

Exemption

Pesticide users within the company jurisdictions of Ausgrid specified in Schedule 1
are exempt from clause 65 of Schedule 18B of the Work Health and Safety
Regulation 2011, subject to the conditions specified in Schedule 2.

Schedule 1

Users, the pole asset inspection staff of Ausgrid and the contractors, who use the
pesticides to control termites and treat timber as per Ausgrid instructions.

Schedule 2

1. The person with control of workplace or person with control of work, who
authorises the use of pesticide to control termites and treat timber within the
energy industry must:

(a) ensure that the pesticides are only used by authorised persons;

(b) meet all the relevant current requirements of the Pesticides Regulation 1995
including pesticide use notification and record keeping requirements;

(c) have attained the relevant chemical user’s qualification issued in accordance
with Level 4 of the Australian Qualifications Framework (AQF) such as
ChemCert or SMARTtrain that includes units AHCCHMA401A - Minimise risks
in the use of chemicals and AHCCHM402A - Plan and implement a chemical
use program;

(d) attain the Pole Inspectors Training (TAFE Course N0.27510) within two year
period from the date of issue of this exemption order (27 April 2012);

(e) instruct those persons in the safe use of the pesticides and ensure that any
hazards identified with such use have been assessed and adequately
controlled and those persons are advised of the controls;

(f) be satisfied those persons can be relied upon to use the pesticides without
placing the health and safety of themselves or others at risk; and

(g) ensure those persons are made aware of the application and limitations of
this exemption order.

2. The person so authorised to use the pesticides to control termites and treat
timber, in accordance with this exemption must:

(a) be not less than eighteen (18) years of age;

(b) meet all the relevant current requirements of the Pesticides Regulation 2009
including pesticide use notification and record keeping requirements;

(c) have attained the relevant chemical user’s qualification issued in accordance
with Level 3 of the Australian Qualifications Framework (AQF) such as
ChemCert or SMARTtrain that includes units AHCCHMB303A — Prepare and
apply chemicals and AHCCHM304A — Transport, handle and store
chemicals;

Note: Under the Pesticides Amendment Regulation 2009 - this qualification lasts
for 5 years after which the course must be undertaken again.
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(d) attain the Pole Inspectors Training (TAFE Course N0.27510) within one year
period from the date of issue of this exemption order. This training currently
does not require repeating in the future;

(e) be able to communicate to a level that enables them to perform their duties
safely; and

(f) observe safe work practices at all times whilst using the pesticides and take
action to prevent any person being placed at risk.

All trained personnel shall carry evidence of the prescribed qualification or training.

Termite Eradication Processes

Within the Ausgrid area Coptotermes (in particular Coptotermes Acinaciformis),
Nasutitermes (in particular Nasutiterme Walkeri) and Glyptotermes are the particular
species of interest and most likely to be identified. Refer to your training notes for
detailed descriptions of these and other termite species.

When active termites are first identified, a termite tag shall be fixed to the pole in
accordance with Section 3.5.7. Ausgrid has in place three different termite
eradication procedures which form part of an integrated termite management
process. The process or combination of processes, to be used will depend on the
termite species and environmental circumstance. See flowcharts 3.5.1, 3.5.2 and
3.5.3. Where active Coptotermes Sp Termites are positively identified at the time of
inspection, the Pole Inspector may install a bait at that time, or complete a termite
notification and have a specialist pesticide officer complete the work. Where any
other species of termite other than coptotermes are found, the pole inspector is to
complete a termite notification and have a specialist pesticide officer complete the
termite treatment work. The specialist pesticide officers will be pole inspectors who
have received additional training and are individually authorised by Ausgrid.

Termiticide applications must be carried out according to label and manufacturer’s
instructions, and chemicals must be handled in accordance with the relevant
material safety data sheet. Liquid Termiticide MUST NOT be applied to poles where
there is free ingress of water into the excavated below ground inspection area.
These poles must be treated using an alternate treatment.

Notes:

1. NO TREATMENT is to be applied in areas where the pesticide could
enter water catchments, in or near water bodies, or such that they are
likely to enter a waterway or drain. All pesticide applications must be in
accordance with the relevant Acts and Regulations.

2. If active termites are found in the pole at the 12-month follow up
inspection, or at any later time, a new 3 segment termite treatment tag will
be fitted immediately below the previous tag (preferred location) and the
process repeated. It is possible a pole may have multiple termite treatment
tags, similar to the tag shown in Section 3.5.7. Figure 4, fitted over the
course of its life.

3. When using dual treatments ie Dust / liquid, or Bait / liquid, the bait or
dust is applied first and the liquid is applied no earlier than 12 weeks later.
Under no circumstances are the 2 treatments to be applied at the same
time.

4. Glyptotermes Sp termite infestations - have no treatment. Once their
presence is confirmed, the pole is replaced. Evidence of their presence is
their characteristic flight holes in the ground line region of the pole.
Removal of small amounts of timber around these flight holes near ground
line will reveal a 90° turn several millimetres from the surface. Internal
inspection below groundline will reveal a ‘good wood / bad wood’ pattern
indicating extensive damage near ground line. It is critical that a thorough
internal inspection be carried out below ground line to confirm the pole has
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sufficient sound wood to remain until replacement can be arranged.
Distribution Engineering Mains Services should be consulted for
assistance where doubt exists, and until such time as you are confident in
what to look for. Glyptotermes Sp termites account for less than 1% of
termite infestations, but for about 10% of pole failures.

5. CCA Treated Poles — baiting is not effective on CCA poles because the
treated timber surface is repellent to them. Subterranean termites generally
only infest CCA poles above ground line with no external evidence of their
presence and are usually not identified until significant damage has
occurred. The first indication of termites in CCA poles is usually a hollow
sound above groundline — at which point the pole generally requires
replacement. Where termites are identified earlier, a dust / liquid procedure
should be used, or liquid only if the nest can be located.
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3.5.4  Procedure 1: Bait and Liquid Termiticide

TERMITE TREATMENT FLOWCHART (Baiting & liquid termiticide) (Fig 3.5.1)
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Figure 3.5.1: Termite Treatment Flowchart (Baiting & Liquid Termiticide)
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This is a 2 stage process consisting of installation of a bait, followed no earlier than
12 weeks later by removal of the bait, completion of the pole inspection procedure,
and application of a liquid termiticide to provide residual termite protection. The
success of baiting depends heavily on achieving minimal disturbance to the termites
and their workings so the level of termite activity is maintained. Therefore to ensure
maximum effectiveness, the bait shall be installed by the Pole Inspector at the time
of initial inspection when the termites are first identified.

Note: Baits should NOT be applied to CCA poles unless the installation
procedure can reliably bring the termites from inside the pole, through the
treated timber, into the bait. Termites will generally not remain in contact
with the treated timber (see note 5 in section 3.5.3.).

Termites will abandon the area where the bait is installed without consuming the bait
if they perceive a threat to their activity, or if sufficient disturbance allows entry of
any black ants that may be on the pole. It has been observed that if black ants
discover the termites when the termite galleries are broken for inspection, the
likelihood of the termites consuming the bait is greatly reduced.

Therefore, the pole inspection procedure must stop when active termites are
discovered. If the active termites are not Coptotermes Species termites, the
inspection procedure may continue because disturbance does not significantly affect
the treatment process used on other species. Baiting is only effective against
Coptotermes species termites. Not withstanding, every effort should be made not to
damage the external termite galleries where Nasutitermes are infesting the pole. If
Coptotermes species termites are found then no further pole inspection work is to be
carried out except that outlined in Section 3.3.1.1. If full excavation around the pole
has been completed before the termites are discovered, then the full pole inspection
procedure should be completed because significant disturbance has already
occurred. In this instance, a bait shall still be installed because active termites have
been identified and a bait can be placed in direct contact with them.

NO BAIT TERMITICIDE is to be applied unless active Coptotermes Sp termites are
positively identified.

When a bait installation cannot be carried out at the time of initial inspection, for
whatever reason, and it is to be installed subsequent to the initial termite
identification, and no active termites can then be found at that later date, then a bait
shall NOT be installed. The pole shall be fully inspected and treated with Termidor
only when termites have previously been positively identified but no active termites
are be found at the time of treatment.

Termite baits are only effective if placed in direct contact with active termites.

It has been observed that when termites totally consume the bait material the colony
will ultimately die, however because the termiticide acts as an insect growth
regulator, this may take several months depending on the time of year and the
health of the colony. Also, termites will divert their activity from consuming the
cellulose material of a timber pole to consuming the bait material once installed. This
means that the destructive effect of the termites will be concentrated on and around
the bait box, and destruction of the pole will decrease from that point, ultimately
ceasing as the workers die. Towards the end of the process only soldiers will be
observed as the worker caste termites will die first. These soldier caste termites will
ultimately starve because there will be no workers to feed them.

Note: Baits installed in summer will, in general, be consumed quicker than those
installed in winter, when termite activity is slower and the termites remain
closer to the nest. Therefore, baits installed in winter will generally take
longer to be consumed than those installed in warmer months and may
therefore need to remain on the pole longer to complete their job.
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Bait Installation

The bait containers currently being used contain 200 gms of a termiticide called
‘Nemesis’ — contained in two plastic bags housed inside a plastic container. The bait
containers are made from grey plastic and are approximately 300mm long and
80mm wide and are sealed both ends with end caps. The bottom face of the bait
container that attaches to the pole is slotted to allow termites to enter. Nemesis
consists of 1.0 gm/kg of Chlorfluazuron — an insect growth inhibitor, in an alpha-
cellulose base.

IMPORTANT

The bait has no mammalian toxicity (ie not toxic to humans). However,
Chlorfluazuron is toxic to aquatic life (eg, all fish species) and must not be allowed to
contaminate streams, rivers or waterways.

Installation Process

Nemesis baits must be installed in strict compliance with the label. Where these
instructions are inconsistent with the label, the label has legal standing and must be
followed.

1. Use a knife to cut both bait bags inside the box thereby exposing the bait material
contained within.

2. Spray the bottom of the bait container with one light spray of pure water (NOT tap
water as it contains chemicals such as chlorine and fluoride).

3. Fix the bait container to the pole such that the exposed bait material is in direct
contact with the termites, or over the location where they were identified.

4. Attach the bait box to the pole with 2 - 100mm x 14g Bulge head class 2 wood
screws, or equivalent, (Stockcode 179541) driven through the plastic bait box and
into the pole.

The bait container must be fully sealed around its circumference where it attaches to
the pole with Selleys ‘No more gaps’ sealant (Stockcode 179731). No other type of
sealant is to be used. Use of sealant is critical in the success of the baiting
procedure and MUST fully seal the bait to the pole. The purpose of the sealant is to
retain moisture and provide mechanical protection to the area where the termites will
leave the pole to enter the bait container. It is crucial that this area be sealed from
predators such as ants and that moisture be retained so a favourable environment
can be created for termite activity.

The name of the pole inspector who installs the bait, and date of installation, must be
written clearly onto the bait container using a permanent waterproof marking pen, for
later audit purposes. This may be written on the face of the bait that contacts the
pole, or on the bottom cap, so as not to be visible to the public — but must be
permanent and easily read.

1st Inspection

Baits shall be removed no sooner than 12 weeks after installation, a full pole
inspection carried out and the pole treated with Termidor liquid in accordance with
Section 3.5.6.

1. Remove the fixing screws and detach the bait container from the pole.

Note:  Active termites may still be present in and behind the bait box, however if
all the bait material has been consumed the colony will die.

2. Write the pole number and bait removal date onto the bait container using a
permanent waterproof marking pen and return the bait container to Ausgrid's
Distribution Engineering Mains Services Section for audit.

3. Record your findings then carry out a full pole inspection if not previously
completed and treat with Termidor liquid as per Section 3.5.6.
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12 Month Follow-up Termite Inspection

This inspection shall be carried out by an authorised pesticide officer only. The post-
treatment final inspection is to confirm that termites have been completely
eradicated and have not re-infested the pole. It shall consist of an external and
internal visual inspection of the pole, looking for active termites. It is generally not
necessary to dig out and drill the pole below G/L. This is not a pole inspection, but a
termite inspection. It is not necessary to carry out a full pole inspection as per
Section 3.3 unless active termites are found and it is suspected that further damage
may have occurred.

The 12 month follow-up termite inspection is to be performed within the November-
February period. However, if the termite treatment occurred within the three months
prior to November (i.e. during August, September, October), then the follow-up Pole
Inspection is to be completed within the next November-February period.

The search for active termites shall consist of the following procedures:

Gently break open any mudded termite galleries looking for active termites. An old
hacksaw blade or a drill can be helpful in investigating mudded checks in poles
that extend deep into the wood. A mirror to direct sunlight, or a torch, is helpful in
checking for active termites.

Cut away any loose sapwood where external termite damage exists. Termites
may be found under intact sapwood.

Remove all external above ground plastic plugs and check for mudding and
termites inside the hole. Use a Borescope to check for active termites inside the
pole where evidence of termites exists (a Borescope is an essential tool when
carrying out this work). It is often necessary to drill additional holes above ground
line when searching for termites. Following treatment, termites will commonly
abandon previous areas of infestation and move elsewhere and may only be
found by drilling additional inspection holes. It is less damaging to the pole, and
therefore preferable to drill in the neutral axis or into an existing check in the pole
above groundline when searching for termites. Termite inspection holes should be
no larger than 12mm diameter, and treated with Preschem rods and sealed with
black plugs when finished.
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3.5.5  Procedure 2: Dust and Liquid Termiticide

TERMITE TREATMENT FLOWCHART (Dust & liquid termiticide - Specialist Pesticide Officer) (Fig 3.5.2)
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Figure 3.5.2: Termite Treatment Flowchart (Dust & Liquid Termiticide - Specialist Pesticide Officer)

In the case of some termite species the success of Termite dusting depends heavily
on achieving minimal disturbance to the termites and their workings so that the level
of termite activity continues. The pole inspection procedure must stop when active
termites are discovered. In the case of Nasutitermes or Glyptotermes Species, the
inspection procedure may continue because disturbance is not as important,
however every effort should be made not to damage the external termite galleries
where Nasutitermes are infesting the pole. Where Coptotermes species termites are
found no further pole inspection work is to be carried out except that outlined in
Section 3.3.1.1. If full excavation around the pole has been completed before the
termites are discovered, then the full pole inspection procedure should be completed
because significant disturbance has already occurred.
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Treatment Procedure

The dust termiticide currently used by Ausgrid is Termidor — active ingredient
Fipronil.

Termidor dust must be applied strictly in accordance with the produce label.

Before treatment, ensure a Termite Treatment tag is attached to the pole. If a
Termite Treatment tag is not attached, attach a tag in accordance with Section 3.5.7.
This is essential to warn others that a termite eradication process is in place and that
termites may still be present.

When carrying out termiticidal dusting it is important that only a light dusting is
applied, and that the dust contacts as many worker termites as possible. Not all
poles are suitable for a dusting treatment. Apply dust strictly in accordance with the
product label. Dust should be reapplied if active termites are evident 4 weeks after
1st application — as per label.

1st Inspection
Return to the pole 12 weeks after treatment and inspect for active termites.

Record your findings then carry out a full pole inspection if not previously done and
treat with Termidor liquid as per Section 3.5.6.

12 Month Follow-up Termite Inspection
In accordance with Section 3.5.4.3.
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3.5.6  Procedure 3: Liquid Termiticide Only
TERMITE TREATMENT FLOWCHART (Liquid Termiticide - Specialist Pesticide Officer) (Fig 3.5.3)
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Figure 3.5.3: Termite Treatment Flowchart (Liquid Termiticide - Specialist Pesticide Officer)
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Termidor liquid termiticide is used by Ausgrid as part of an integrated termite
management system. It is used to provide residual termite protection following
previous treatments designed to eliminate the nest. It is only used as a single
treatment where the nest can be located and flooded with termiticide, or as residual
treatment where termites have been identified and treated or are no longer infesting
the pole.

The full pole inspection procedure may be completed prior to liquid termiticide
treatment being carried out. This treatment may be carried out in conjunction with
the inspection of the pole, or at a subsequent date.

Treatment Procedure

The liquid termiticide currently used by Ausgrid is Fipronil, marketed under the name
‘Termidor’. It is mixed at a ratio of 600 ml in 100 litres of water, and applied at the
rate of 100 litres per cubic metre of soil. Where soil is very dry, it may be necessary
to wet it with water prior to termiticide application.

As a guide, between 7 and 20 litres of liquid termiticide will be required to treat the
soil around the pole, depending on pole size and width of the excavation. The soil
around the pole should be treated to a depth of 450mm forming a soil barrier at least
150mm wide. If a nest is identified inside a pole, it may be flooded with termiticide in
accordance with the product label instructions.

Before treatment, ensure a Termite Treatment tag is attached to the pole. If a termite
tag is not attached, attach a tag in accordance with Section 3.5.7. This is essential to
warn others that a termite eradication process is in place and that termites may still
be present.

The liquid termiticide is to be applied by full excavation of the pole to 350mm deep,
injection into the bottom of the excavation to form a barrier below the excavated
area, then puddling the termiticide around the pole as the soil is replaced in
accordance with the label. The soil must be replaced in approximately 4 equal
quantities, not all at once, puddling termiticide into the mix and compacting the soil
between each stage. The object is to ensure an even distribution of termiticide
through the backfilled material.

1st Inspection

Return to the pole twelve weeks after treatment to confirm initial control of termites.
Inspect for termite activity in accordance with Section 3.3.1. If termites are still
present, the pole will need to be re-treated in accordance with Section 3.5.

12 Month Follow-up Termite Inspection
In accordance with Section 3.5.4.3.
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Identification of Termite Affected Poles

Ausgrid poles af